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Vic 20 Flying Saucers page 94. 

ED I TOR I AL A N D YOUR LETTERS: Atari bugs; exhorbitant piiccs and even quicker 

loading. Are minor faults spoiling computers? 

NEWS: Home micro nearly causes Third World War — but it's only a film; two new 

Ataris; cloning computers and more price cuts. 

FIRST BYTES: Your introduction to computing this month explains R A M and R O M 

and how data is stored. 

49 C O M P U T E R CLUB : Bionic Simon Beeslev armwrcstlcs with an Armdroid at 

Nottingham Computer Club. 

j j j S O F f W A R E SHORTL I ST : A new monthly round up of 

the latest software. S H O R T L I S T 
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BBC S O F T W A R E SURVEY: Sun-crazed Peter Connor takes to the great outdoors with 

soccer and horse-racing in his own living room. 

COMX35: The latest Hong Kong import — a colour micro with 35K for £120 and a built 

in joystick — reviewed by Kathleen Peel. 

S P E C T R U M T I M E S L I D E R : You arc stranded 1,000 years from home and your only 

hope of return is to find your Time Machine before the Adventure ends. 

ZX-81 D E A T H DUEL : A fast Tron-style game tor two players perfected by Tavcar Igor 

in Yugoslavia. 

D R A G O N G N A S H E R M A Z E : A different maze every game and choice of ghosts which 

can float through walls, presented by John Nash. 

ZX-81 C O M P I L E R : David Threlfall is back in the fast lane with practical examples 

showing how to compile particular functions. 

VIC-20 M O N I T O R : Sometimes running a machine-code program can be as complicated 

as running a power station. Alan Westwood's monitor puts the facrs at your finger tips. 

BBC S C R A M B L E R : All the excitement of arcade-style Scramble with minimalist teletext 

graphics for the real purists 
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VIC-20 FLY ING S A U C E R ATTACK: Livelier than any commercial version of Blitz, 

this game is fast, colourful and ncisy. 

O R I C C E N T E P O D S : David Whitehead leads you up the garden path with the 

loudest game we have ever published. 

ZX-81 CASSETTE F ILES: Kevin Hill's program will allow you to store the whole 

Encyclopaedia Britannica on ZX-81 cassettes — if you have a lifetime to spare. 

S P E C T R U M S U B M A R I N E MISS ION : Another realistic Rod Hopkins simulation 

puts you in control of a British submarine hunting U-boats. 

T O R T O I S E O N S P E C T R U M : With Turtles an endangered species Chi is Davison 

has turned to the Tortoise for Spectrum graphics. 

BBC C O M P A C T O R : I.ine crunching, space munching, bit smacking Fintan Culwin 

shows you how to gel the moM into your BBC Micro. 

D R A G O N S T O R E A N D S E A R C H : John Nash turns the Dragon 32 into a useful 

library tool which could guide you to references. 

G A M E S W R I T I N G : John Dawson 1 / I O 

calls for more invention. I H O 

6502 M A C H I N E C O D E : 

series on 6502 code. 

Our 

R E S P O N S E F R A M E : Tim Hartnell answers queries on VDU commands for the 

BBC and computing for the disabled. 

S O F T W A R E FILE: 10 program-packed pages full of games, tips and serious 

applications for the ZX-81, BllC, Vic-20, Dragon, Spectrum, I ynx and TI-99/4A. 

Cover photograph by Stephen Oliver. 
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Your local COMPUTERS 
FOR ALL dealer offers you an 
incredible choice of personal 
computing hardware, 
software, peripherals and 
printers of all shapes sizes and 
prices! 

But a COMPUTERS FOR ALL 
dealer will also give you much, 
much more than most 
computer shops. 

For instance: you'll get 
good, sound advice and 
professional service. You'll also 
be able to talk to someone 
that knows a lot about 
computing. Quite frankly, a 
COMPUTERS FOR ALL dealer is 
dedicated to computers. He 
won't try to sell you things like 
cameras or cosmetics, 

stationery or sealing wax... as 
others do! 

He's there to look after your 
interests whether you're 
buying or just browsing. So 
why not call today at your local 
dealer? He can help you find 
your way through the 
computer jungle. 
STOP PRESS PRICES 

COMX 35 COMPUTER £119.95 
USER 200 COMPUTER £69.95 
ORIC 1 48K 

£ 1 3 9 9 5 H e w w w * * ® £ 1 3 9 9 5 H e w w w * * ® 

ATARI 800 £299.99 
DRAGON 32 £175.00 
ATARI 400 £149.99 Inc. Programming Pack! 
VIC 20 £139.95 in:. Tape Recorder. BASIC 

+ 4 cassette games! 
COMMODORE 64 £343.85 
ZX SPECTRUM 16K £99.95:48K£ 129.95 
BBC MICRO (A) £299.03 (B) £399.00 
SEIK0SHAGP100A PRINTER £247.25 
EPSON FX80 PRINTER £460.00 
EPSON RX80 PRINTER £343.85 

PLUS DISC DRIVES. JOYSTICKS. CASSETTE RECORDERS. 
SOFTWARE ALL AT LOWEST PRICES! 

COMPUTERS 
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APPLE lie 
I'Ul 2ICOI 04K St»rtor Sy t tan i 
MR2EOD2 64K t xncu t i vo sys tem 
8 0 1 M M 3 120K Star ter Sy»tom 
8DL2fcaC-< I20K U e c u t l » « Sy i t am 

APPLE III 
BOUOOO' Ul« B m l n a i i S y i l a m 
BD130Q03 256H System 
BDL300C4 Prnt l te Solut ion 
90130005 Profaaaionel So lu t ion 
HOI saCOf. B u i l n e t i System 
BflUOOO* Pra l i le Syatom 

FULL RANGE IN STOCK! 

COMMODORE 
W C C 0 1 Commodore 04 
WCC02 laoa Racartar 

DOZENS OF OTHER PRODUCTS 
AVAILABLE! 
ORIC HARDWARE 
MMOOOt D r l o - M B K 
MVOfO? Orlo-I I0K 

ORIC SOFTWARE 
MOSOOI Or Ic Fl lut i l 
MOSOCf? Orlc M u l t l « i m e i - I 
MOS003 C h a t * 
MOSQW Orlc-Ba»R 
VOSOO'I Zodiac 
M0SCI06 Tlniobnmb 
WCS007 S a p a n l u » 
VCSUOH flalnkow Warr lar 
VCSCOU O r l c w a n c h 
VOSOKI Ca i t l o 
v r s o i ' I I t i l th Satn l l l ta 
^OSOI2 Zodiac 
MOSCI.1 Painter 
W2SC1* Orlc Forlfc 

PLUS 50 MORE ORIC PRODUCTS 
COMING SOON! 

Mail or telephone order: 
Barclaycard or Access Credit Card 

accepted. 

MICRO MANAGEMENT ORDER FORM 
COOE ITEM 

Access BARCLAYCARD] 

VISA 
1 

Only defective or faulty goods may be 

returned. 
CREDIT C A R D No. 

QTY 

SUB T 0 1 A L 

COST 

MICRO MANAGEMEN 
32 Princes Street. Ipswich. Suffolk. Phone: (0473) 59181 



PROGRAMS WANTED 

SPECTRUM DRAGON 

BBC ZX81 LUORK <uj> FORCE THE BIGGEST 

LITTLE SOFTWARE 

HOUSE AROUND 

THE ^ 

AVMGER™^ 

DO NOT PASS GO 
Mow the SPECTRUM VERSION IS flf ADY 

O N P.G. o a c o m p l l t * simulation of T H A I 
BOARD GAME y o u k / » w PARK LANE ai*1 .ill 
that Up lo SIX PLAYEffS can compete w i t h the 
MICRO do. i f i all t h r wo-k. Act i ; ar OICC 
THROWER, BOARD RENT COLLECTOR. U M 
PIRC. RANK. RULE HOOK. ACCOUNTANT, ES 
TATE AGENT ond ASS: I RECORDER. SUPERB 
GRAPHICS by GAUDY KENNEOY (thanks 
mato l GAME SAVE wi th wirvwr so (at roport 
C w w i l n t r w i t h lul l .nsin»ci.ons Tho ULTIMATE 
in FAMILY GAMES DON'T MONOPOLISr 
Y<HIR MICRO AMA2E your friends n.vj family 
iCan yoo imagine your GRANNY on a MICRO M 
A 16k 2X81 version alio available 48k SPEC 

TRUM IX 16k Z X 8 I vxaions ONLY £ 6 . 9 5 . 

Base ftf? HI6H Nm U T 

io*Z PLAYERS 
ItofiWK SPECTRUM 

THE WINGED AVENGER 
Fast ;tnd furious. Two vorsions o( the 
same garrm on ihe SPEC 1 ROM topo,. 
tho original and the NEW VERSION 
SOUND. GRAPHICS SEVEN SKILL 
LEVELS. Full ARCADE ACTION mclud 
tng THREE WAVES OF ALIENS. HIGH 
SCORE, REFUELLING, RAPID REPEAT 
FIRING. SMART BOMBS on<l LASLH 
SHIELD P C W "OISF OF THE BEST 
SINCLAIR GAMES YEI". HOME COMP 
WEEKLY "FOUR STA3 WINNER". 16k 
ZX81 VERSION "PROBABLY THE FAS-
TEST ZX81 GAME" NOTED as EX-
CELLENT by the INTERNATIONAL 
BUREAU OF SOFTWARE TFST IKk 
7X81 «. 16 • 48k SPECTRUM VER-

SIONS AVAILABLE. NOW £5.00. 

BASE INVADERS 
S USER DIFFICULT TO BEAT ONE OF THE 
MOST AODICTIVE" 16 ft 46k SPECTRUM 
CURRENTLY THE FASTEST VERSION' I OH IHfc 
SPECTRUM SHIELD AVAIL ABLE i l you can t 
HANDLE THE ACTION 

Y A H T 2 I 
48k SPECTRUM All ELECTRIC VERSION o ' tr.* 
classic dice j a / r - o l STRATEG1* Mote 
CHUNKY gf.mh.fi* Irtyr. GARRY KENNEDY. No 
«xlra» required oo to SIX Pl.AVE.HS can com 
0010. or practise i l you wish. SPECTRUM acts 
as UMPIRE. SCORE SHEET ,w.rl DICF THROW 
f R Upda l r your g i n i m cupboard lor |uct 
f 6.SO. 48k only 

SCRAMBLE 
Socctrum SCRAMBLE I Condit ion Redi 

EIGH1 DIRECTIONAl KEYS Ail MACHINE 
CODE IASFRS. BOMBS, ROCKETS. INST A N " 
RESPONSE CONTINUOUS SCORING. SOUND 
FUEL DUMPS, RED ML EEORS, DEFENDf R 
CRAFT aixl HIGH SCOHt. t i t WAMt CUN 
OlTION RED »ou m u t t REFUFI THE REVIEW 
EHS DIDN'T GET TO THE FINAL STAGE" 16 11 
48K SPECTRUM JUST C4.96 , 

PROGRAMMERS DREAM 
16k or « !» SPECTRUM 

An advanced SPECTRUM TOOLKIT Comer.sad 
of just 1450 6 Y T : S of POSITION INOEPEN 
OENT MACHINE COOE RENUMBER l.nafl or 
blocks A l low* START FINISH. INCREMENT 
and now START u lw defined. BLOCK m .ne 
MOVE .noudmu FENUM3ER to lit available 
GAP RENUMBER wil l tertwrnCf A I L GOTO 
GOSUB. ; IST ale wi thout further action 
CHANGE frtt togt IN AMES tx CONTENTS 
DUMB VARIABl F. MAMES ana CONTENTS 10 
DISPLAY PROGRAM SIZE w i th o- w i thout 
VARIABLE SIZE This nac iaoe =«. FAST, 
CIEAN. PR00UCE5. ERROR MESSAGES and ... 
WELL OOCUMENTCO S USER WORKS I IKE 
A DREAM" SPECTRUM ONLY C t t . 9 6 . 

"SHIFTY" 48l< SPECTRUM 
A WORD PROCESSOR : OR THE SPECTRUM 
"SHIFTY ' was d«si|>ne< to overcome lh* l imi-
tat ion* of tH- *1*ndWd SINCI AIR HARDWARE. 
«4>90<rcnllv 1h« PRINTER. U** l f l the STAN 

NTER all o i . l fu t over 32 CHARAC 
1ERS PER U M is PRINTED SIOEWAYS 
atkiwir>ii pays* lo ba formatted lrr>m the primer 
paper Any w i d t h frons JO to 8 0 C l W K W t per 
lift* may b« specified T<xt can b« v iewed pnnr 
to iwint.no *>• JUSTIFIED to I'IO RIGHT 
MARGIN SHIFTY i WORD SEARCH. MOVE 
PARAGRAPHS. SPLIT PARAGRAPHS APPEND 
PARAS. SAVE and L 0 A 5 from TAPE. INDENT 
PARAS and * l o w s lan iar f l PHRASES to N> 
STORED and accosted f rom 0 A 1 A STATE 
MENTS using DEFINED KEYS. EDITING is ON 
S C H t t N using 4 way CURSOR MOVl SHIFTY 
comes complete «»i it *«nM>li< elter and full 
instructions. Riiqi»ri»s ZX piinl<n O N I Y 
17 . BO. 

YAHTZL* 
l * A M h M « m A 

- - A l l 

UP TO 6 PLAYERS * 

N E W RELEASE 
" J A W S R E V E N G E " 

4 8 k S P E C T R U M 
Oiaappo-nted w i t h ha Oox of f ico 'oturno JAWS 
hr.ngu GORY EATING HABITS to the SPEC 
TRUM it- his very OAT ARCADE GAME JAWS 
«ata Mis way through a muted diet o l DIVERS. 
BOATMAN. JELcYf lSH SWIMMERS *»d 
FISH You control JAWS in th.g FAST MOVING 
l / a . Of c-arnsga Avo.d DEPTH CHARGES. CX 
PLODING JELLYFISH HARPOONS, ARMED 
SCU8A DIVERS a ix EAT t M f y l h l n g you can 6 
. IVES. SCRAMBl E t y p * SEA BED. current and 
HIGH SCORE ALL MACHINE CODE ana FAST. 
DEMO SCREEN BONUS LIVES. FASTER 
CAMC FOR t o . o o o n o i N T c . WOCAK IAVOCK 
ON THE HUMAN *ACE THE BEST GAWF 
YEP A N I M A t RIGHTS MOVEMENT" ' 6 6 
48k SPECTRUM CROO. 

M A T C A L C 
16 & 4 8 k SPECTRUM 

T h i s is o u t S P R E A D S H E E T P R O G R A M 
w i t h a d t f f o i o n c a . Th i s O N E h a s t h o 

o p t i o n o f t h o s t a n d a r d d i s p l a y o i a 6 4 
C H A R A C T E R p e t l NE d i s p l a y or 

p r i n t o u t . I d a a l t o r W H A T IF, C A S H 
F L O W P R O J E C T I O N S , a n d a n a l y s i n g 

r e l a t e d f i g u r e s . F O R M U L A m a y b e 
M A T H E M A T I C A L o i L O G I C A L . M E N U 

D R I V E N S A V E a n d L O A D t o T A P E 
F U L L i n s t r u c t i o n s o n d T W O m o t r i c o s 

o n T A P E w i t h » f u l l e x p l a n a t i o n o f 
t h e i r f o r m a t i o n P . C . W . " M O R E 

F L E X I B L E o v e r a l l t h a n . . B o t h t h o 
1 6 k & 4 8 k v e r s i o n s o n O N E T A P E 

S I M P L Y H U N D R E D S O F U S E S . 
JUST £7,00. 

DISPLAY 
l l o w wou ld you Ilka ? 7 3 dl f fnntnt USER DE-
FINED GRAPHICS on a 16k SPECTRUM o» a 
FULL 336 on a 48k Ail : a n oo diaplayod o n 
screon at tho SAME TIME U.D.G's are n o r a d 
a* PAGES and anv t w o paooa may be EX 
CHANGED in MEMORY. EIIFS may b« SAVED 
or LOADED from TAPE i t a USER wtoclf lnd 
t oca ton TURN • UDG <KH quarter or nail turn 
FLIP • UOG over. REVERSE a UOG. EXPAND a 
quartor UDG into a FULL CHARACTER MOVE 
a UDG orv. Pixel. • TIME. UP. DOWN, LCTT 
<11 RIGHT FIVE rompls t i i TAPF FILES ate IN 
CLUOED I*I ONE CONTAINING » 6 4 

CHARACtER DISPIAY DSSIGN GRIO lot con 
atructing CHARACTERS and SHAPES FULL 
INSTRUCTIONS and ANIMATED DEMO 
SCREEN C 7 . 0 0 . 16 ft 48» SPECTRUM 

CLONE 
CLONE is probably th i BEST BACK UP TAPE 

a/ound. Wo are con ldon i rt w i l l make BACK UP 
COPIES of your cwren t SOFTWARE CLONE 
wi l l COPY both HEADER! ESS and STANDARD 
TAPFS ClONF w.t PROTECT your SOF1 
WARE INVESTMENT b/ ensu r^g you have 
HACK UP A . PROTECT ON r o u t / i e i an; COP 
IED and u description of FILE TYPLS is GIVEN 
II you want a COPY TAPE then BUY the 8EST 
CLONE Is AVAI I ABLE an the STRICT UNDER 
STANDING THAT IT W l l NOT BE USEO TO 
INFRINGE COPYRIGHT TAPES UO to 38k can 
bo copiad, COPIES ara r iade o l each program 
as it appears on tape UNLIKE SOME COPY 
TAPES " C L O N E " DOES NOT NEEO TO BE 
RELOADED AFTER FACT SAVE C l O N f c o p m a 
TAPES that can t ha BROKEN INTO USE our 
knowf iow lor iust f s oo A l l SPECTRUM 
P S CLONE W I U COPY MOST COPY TAPES 
SHOULO YOU WISH 

T H E P R O G R A M S O N 
T H I S PAGE ARE 

ONLY A V A I L A B L E 
FOR S I N C L A I R 
C O M P U T E R S 

16K Z X 8 1 
CONDITION RED C 3 . 9 6 
TOOLKI1 €6.00 
A D V E N T U R E I N T I M E N e a r l y 6 0 k o f 
A D V E N T U R E i n p a r t s f o r t h e 1 6 k Z X 8 1 

f 7.00. 
W I N G E D A V E N G E R £ 4 . 6 0 
0 0 NOT PASS GO £ 6 . 9 5 
M o s t p r o g r a m s a v a i l a b l e f r o m B U F F E R . 
M I C R O W A R E . S O F T W A R E S U P E R 
M A R K E T , G R E E N W E L D S . H E F F E R S . 
J O H N M E N / I E S a n d s o l c c t o d S P E C 
T R U M C O M P U T E R F R A N C H I S E S 
D E A L E R E N Q U I R I E S W E L C O M E . 

WORK FORCE 

140. WILSDEN AVENUE 

LUTON BEDS. 

Post Included 

YOUR COMPUTER. AUGUST 1983 8 



Assembler/Disassembler ORIC-1 
The assembler follows standard 6502 conventions 
and has proved very reliable while in continual use 
by Durell Software. Features include the following 

Generally 
Auto line numbering 

Six character labels 

Updatablo list-file 

Malhs on operands 

Syntax checking 

Output to pnnter 

List We 
LIST 
DELETE 
LLIST 

ALTER 

INSERT 

END'STOP 

Pseudo-Opemlions 
EQUATE 
BYTE 
DBYTE 
WORD 
TEXT 
BLOCK 

The disassembler also allows output lo either 
screen or line-printer. The tape comes complete 
wilh comprehensive instructions. £8.95 

Harrier A ttack ORIC-I 
Pure machine-code, super-last, act<on-packed, 
highly addictive arcade-style game requiring great 
skill. The harrier takesoff from an aircraft-carrier 
and flies over seaborne defences to attack enemy 
installations on a nearby island. The harrier may lly 
faster, slower, higher or lower, and has bombs and 
rocket fire with which to protect itself and make its 
own attack if it flies too high it is detected by 
enemy jet-fighters (which it may counter-attack) -
so it needs to hug the mountainous terrain which 
also varies with every ngw game. But the island is 
heavily defended by anti-aircraft rockets and lanks, 
which again the harrier may counter-attack or try to 
fly through A tally is kept of fuel, bombs and 
rockets, plus player score and high score. Finally 
the harrier must make its bomb-run over the enemy 
base before returning to its own carrier. £6.95 

Starfighter ORIC-1 
Pure machine-code real-time graphics. The player 
is in command of a galactic defenco vessel. His 
mission is to attack aid destroy intruding alien 
vessels. At long range this can lie carried-out via 
the ship's computer and space-scanner the ship 
may be manoeuvred to a position from which a 
photon torpedo may be launched. However be-
ware! it your reactions are slow you may crash Into 
enemy space-mines At short range the action is 
hair-raisingly fast as Ihe alien ship is pursued 
through space under manual control. See the 
star-scape spin relative to your ship's manoeuvres, 
but watch out for alien mines whizzing past. Blast 
your phasor at the alien - but be carelul! You must 
preserve your limited energy and weapon re-
sources. Weapons, shield and energy status are all 
monitored throughout the game - which may itsell 
be sel for variable levels of skill. £695 

Durell Durell Software 

Castle Lodge • Castle Green 

^ t Taunton TA41AB 

Software = ENGLAND 

Lunar Lander/Asteroids ORIC-I 
Aimed at the newcomer to BASIC and/or the 
Oric-1, these exciting and enjoyable games illus-
trate the fundamental techniques of interactive 
real-time games programming with computer 
graphics The games are relatively shorl and 
simple, but with a clear structure; and each is 
followed-up by a second version where every line 
of the BASIC is preceJed by at least one line of 
english explaining how it works. Apart from its 
value as a general learning aid, these games also 
provide an illustrative guide to the Oric's screen 
attributes £5.95 

Dambuster LYNX 
Aimed at the newcomer to BASIC and'or the Lynx, 
this novel and demanding game of skill illustrates 
the lundamental techniques of interactive reel-time 
games programming with computer graphics. Simi-
lar in concept to the Lunar Lander/Asteroids tape 
insomjeh as it is followed-up by subsequent 
versions where every line of the BASIC is pre-
ceded by at least one line of english explaining how 
it wor<s. Hov/ever this game is in itself a very 
substantial product, being about 11K. wilh the 
following features: 

Introductory instructions backed by dambusters" 
t heme tune 
Three planes and three dams 
Bomber flies higher, lower, laster or slower 

Random anti-aircraft fire 

Bomb bounces relative to height and speed cf drop 
Player score plus high score £6.95 

Jungle Troubles SPECTRUM 
Pure machine code. This original and witty game is 
set in the depths of the African jungle. First you 
must direct your cartoon fugitive away Irom a pile 
of axes to cross a nearby river via stepping stones 
that protect him from a lurking crocodile. Then he 
must climb a ladder to the next level, where he has 
to lell a number of trees in hs path. As he does this 
a marauding ape appears from the left of Ihe 
screen and steals his axe! So back to the start for 
another axe and more problems with the crocodile! 
And the ape! Having hacked a path through the 
forest he may climb another ladder to level three 
where he has to leap a chasm by grabbing a 
swinging rope. Will he ever escape back to the 
city? A highly amusing game with delightful 
graphics suited to all members of the family - but 
very frustrating and addictive. £6.95 



Why the BBC Micro? 
It might be fairer to let 
someone else answer 

that question. 
"The BBC Microcomputers are the limousines ol 

home computers.The graphics are probably the best 

of any machine in this class. You are paying for a smart 

machine which would not disgrace the home of a 

professional . " Video World. Feb. 'ti.'l. 

I ts design has given the BBC Micro an unrivalled 

potential for business, educational and serious home 

applications. It has been equipped to function as the 

heart of a system which can be expanded to suit its 

owner S need." If huh Micro <V Softn orc Review* Feb. '8.3. 

"' The most attractive and exciting feature of the 
(7 

BBC Microcomputer is its enormous potential for 

expansion which will allow a highly expansive system to 

be bu i l t - u p ? Deborah Carrot hers. II hith Mirm.Junc '82. 

'They (the graphics) are tremendously exciting, 

and they are one of the features that make this machine 

stand out head and shoulders above everything else that 

is available in the market place at this time." 
Dare Futcher. b.flncationol ('ompniinf*. May '82. 

"It is expandable and hasa powerful BASIC.lt has 

superb sound and graphics, the software is readily 

available and the price is right." 
iMr. A. I). A lies. a BB( Micro owner from Hampshire. 

"The basics are easy to follow. My wife has 

developed a program for teaching our daughter Trench 

vocabulary. Our daughter uses it mainly for games and 

simple programming** 
Dr. A. Yorwoo(Lo BB( Micro owner from Co. Durham. 

"It is a very powerful computer. My husband has 

written his own data base. I have been writing programs 

and programming games. Fven thechildren have written 

small programs." 
Mrs. A.M. Thomas, (t BBC. Micro owner from Devon. 

"No other computer can offer such ease of use 

when dealing with complex sound effects!" 

It hich Micro. Jnne '82. 

k'Jl isn't often a journalist can sit down to write 

about a computer with the certain knowledge that he has 

never seen a nicer machine." 
City Kewney. Personal Computer World, Dec. '82. 

"It has got huge potential. Besides playing 

the games, the whole family arc learning basic 

programming." 
Mr. I' S. Green. <t BB(. Micro tinner front Staffordshire. 

"Everything possible seems to have been done to 

ensure that this is not a 'dead end* machine..." 
Pan! Beverley. Personal ( ompnter II 'orld.Jnly '82. 

rnrrrr 

J .-.^o- look 
• • 



Perhaps we could just add thai the BBC Micro is the 

machine which was chosen to heal the heart of the BBC is 

massive Computer Literacy Project. 

It is also the machine which, having won the 

Department of Industry's blessing, will account for 

over 80% of the computers hnught by British schools 

this year. 

And now lor some facts about the machine itself. 

The BBC Micro is light,compact and. wilh a 

conventional electric typewriter keyboard, easy to get 

the feel of. 

It can be loaded from virtually any cassette 

recorder. And there is a wealth of ready-made programs 

available covering games, education and business 

subjects. 

The BBC Micro uses BBC BASIC, a sophisticated 

version of the most popular computer language. 

However, as your confidence and fluency grow, it 

can be adapted to switch to other languages. 

It can also become a word processor, with the 

facility to link with a second processor for high-powered 

business use. 

A disc drive unit can also be added. And with an 

adaptor, the BBC Micro is the first micro to be able to 

pick up programs from the Micronct - Prest el system. 

Another adaptor converts your TV into a Teletext 

receiver, with further ability to download programs. 

All this for only £399. 

The most sophisticated version of the BB( 1 Micro, 

the Model B, is only £399. The basic Model A is £299. 

(Both come with a "'Welcome cassette"and compre-

hensive introductory manual.) 

rhey are both available from John Lewis, selected 

branches of Boots or local stockists. 

Alternatively, il vou would lik«- to order a BBC! 

Micro B with your credit card, or il you want the address 

of your nearest stockist, just phone 01-200 0200. 

Or, you can buy a Model B by sending of ft he order 

form below to: BBC. Microcomputers, c/o Vector 

Marketing, Denington Kstate, Wellingborough, 

[Sorthants. 

Your order w ill be despatched by fully insured 

courier. 

f inal ly, you can also use tilt* coupon simply to got 

full reprints o f the articles iss cuttings 

featured have been taken. 

01-200 0200 credit card holders. 

In BBC Microcomputers, c/o Vector Marketing* 

Dcnington Kstate. Wellingborough. INorthants MIN8 2RL. 

LJ I'lease send ine more information on the BBC! Micro. 

Please send me BBC Model B Microcomputers 

at £399 each. inc. VAT and delivery. 

I enclose PO/cheipic payable to Vcorn Computers 

I limited Readers A/( or charge m> credit card. 

< lard Number 
\titt?x/|)iii«W\ (-e«it(Delete) 

N a m e 

Address 

Postcode, 

Signature YC8 
Registered No. I Hi 381J VAT No. 215 100220 

The BBC Microcomputer System. 
I >csigned. produced and distributed by Awirn < omputer.s I .imited. 

See the BBC! Microcomputer System at I lie Acorn I ser Exhibition at I'heCunard Hotel. London, W6. August 25-28. 



Mochmc Cede 
i f ^v jh Speed 

S p e c m a h 

First class 
example of the 
popular arcade 
game in high 
speed machine 
code and hi-res 
graphics,full 
colour and 
sound effeots, 
16 or 48K 
Spectrum £5*75 

F O R THE V I C 2 0 

G A L A X Y ATTACK C O S M I C K N O C K O U T 
4 types of attackers acoompanled by Combination of breakout and apaoo 
fireballs and meteors In high speed , battle. Keep the oatolllte from 
machine code Hl-rea graphic* and full crashing to tho bottom of the soroen. 
colour. High speed machlno oode 
Keyboard or Joystick £6.60 Keyboard or Joystick 66.80 

P R O G R A M E R S 2 5 $ ROYALTIES 

TE R Ml NAT OR 
New and original aaohlne code space bat t i t 
with M-rea graphice k full colour. 
Tft tvrwn nf «1 l*t< nl <<a «ka H../41 u 

£6.50 

C ITY B O M B £ R + S N A K E CH 
Both Kith hi-n »t graphioa • full colour 
Tht two on one oassett*. C6.50 

ATTRACTIVE DEALER DISCOUNTS 

PLEASE STATE 

1 Casset tes R e q u i r e d 

2 M a c h i n e Type 

3 M e m o r y 

I M P A C T SOFTWARE 

70 REDFORD AVENUE 

E D I N B U R G H . EH 13 OBW 

TEL 0 3 1 4 4 1 4 2 5 7 

IMPACT SOFTWARE 

D -\u SOFTWAI D 

graphics, full 
colour and 
sound effects* 
16 or 48K 
Spectrum £6.50 

GAMES PACK 
Blitzkrieg 
Alien Rain 
Fruit Machine 
Lazer Blast 
3 - D Maze 
All in hi-res 
g r a p h i c s • 
16 or kSK 
Spectrum £6.5° 

DESTROYERS 

Hew and original 
arcade game in 
real time high 
speed machine 

IMPACT SOFTV^RE 



BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
Yes, i t 's t rue. Instant mach ine code f r o m a g o o d 
subset of BBC BASIC. Type you r BASIC p r o g r a m 
into you r mode l B BBC Mic ro , t r igger the 
comp i l e r , and your p r o g r a m is c h a n g e d a lmost 
ins tan taneous ly in to super fast m a c h i n e code. 
For £34.95 you get : Cassette ve rs ion o f the 
c o m p l e t e comp i l e r (a long w i t h a vers ion o f the 
comp i l e r for use w i t h discs, ready for w h e n y o u 
upgrade, the disc vers ion be ing d u b b e d o n the 
cassette af ter :he cassette vers ion) ; comp le te 
c o m p i l e r l is t ing; ex tens ive d o c u m e n t a t i o n and 
ins t ruc t ions. The c o m p i l e r w a s w r i t t e n by J e r e m y 
Ruston. 

THE BBC MICRO 
REVEALED 
By Jeremy Ruston 
' . . destined to become the bible of all BBC microcomputer 

users. . ' (Personal Computing Today!, If you've mastered the 

manual , then this book is for you. Just L'7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 
By Tim Hartnell 

'. . takes you further into the cloudy areas of the BBC machine 

than anything else I've yet seen. . (Computer and Video 

Games). If you're just starting out in the world of programm-

ing, then this book is the one for you. Forty complete 

programs, including Othello/Reversi. Piano and a host' of 

dramatic graphic cemos Just £6.45 

Interface, Dept VC3, 

44-46 Earls Court Road. London W 8 6EJ 

Please send me: 

( > INSTANT BBC MACHINE C O D E - t a p e and b o o k - £ 3 4 95 

( ) THE BBC MICRO R E V E A L E D - R u s t o n - £ 7 . 9 5 

I ) LET YOUR BBC MICRO TEACH Y O U TO P R O G R A M -
Har tne l l -£6 45 

I enclose £ 

Name 

Address 

i JBKES 
d M n s t t m l l R K 

manufacturers ami 
ors with retailers. 

i J E K s s 
. . . is produced f rom the same 

stable as Practical Computing, Computer 
J Weekly, Systems International, 

Electrical and Electronic t rader , 
and Radio Trading aad §• 

Year Computer 

ran 

Thus the Mlere Business controlled 
circulation reader list hat been called front 
the widest of learces to Include potential at 
well at existing retailers. It is a readership 

which I t absolutely vital U micro 
manufacturers who need to reach retailers 
and dealers effectively without « • 

take fal l advantage of this growing 
by promotion your products in 

busKES 
Telephone Kenneth Wat ford on 

01-661-3139 
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ONCE AGAIN AT ALLY PALLY 
THE BIGGEST SHOW OF ITS KIND 

ANYWHERE IN THE GALAXY! 
What Computer Exhibition gives you 
the opportunity of finding everything 
(and we mean everything) for 
ZX Computers? 
Where can you find more than 150 
exhibitors dedicated to Sinclair 
enthusiasts? 
Where on Earth can you discover new 
and original products — hardware, 
software, books peripherals, 
programs, add-ons many additions 
launched at the show? 
Where can you find plenty of space to 
move, eat, drink, relax and,of course, 
buy? 
Where will you discover that special 
'show offer' on the equipment you 
have been promising yourself? 
Where will you find an exhibition hall 
with so much parking space — and in 
parkland too? 
And what other exhibition offers you 
all this for only £1 entrance fee (50p for 
kids under 14)? 
There's only one answer: 
THE 8th ZX MICROFAIR AT 
ALEXANDRA PAVILION 
SATURDAY 20th AUGUST 1983. 
Make a note of it now. . . and come 
along for a good day out! 

The tig show 
for a quid 
(or less)! 

CUT OUT AND KEEP 
BjRomI 
Follow l-cni ihe A] tL'dtewilh Ml .mo NnilnCiuular Plenty ol paikinj 
Vanity u' iou;«!. f'Om Central London 

8) Bntnh Rail 
FtoH Icidon (Kmo iVc-.s or Mm»i«1<) rthflvt e«fii> 1U 
i n m u t r A l e x , i n d i a Palace hee but t le au s ui 
-.niri wait. I'om tlif e 
h j m any II.III lit I lie u K entiuiiH lion* K n ' t > C f w iu«ei 
Cc i i t f I(inonn N. W t p h o n ? 01 2 / 8 i p f ial 
do^ trip-, o t i l* n Mil.KOI Al l 

ALEXANDRA PALAQ 
Free ihutie if vice to t «nibit*on 

KINGS CROSS 

MOORGATE 

By London transport 
UndfRiOuiyl Victoria Line trim VictOca <»lso 
0«1oid Clri i-\ Kings C(OS<- St Haor'asl to 
"iKhbury nnC i«Jinpon r.hargeferou 
olatfo'ti- 10 BR Suburban Swrice to 
Alexandra pdla<e free Shuttle buso» S 
mmule walk Irani Ihne' 

Ml? at i f Piccadilly Lin?{tutfi Healh'Ow 
etc) to I i f sbury Pa'ko- Vlteod Omen t n« 
with W3 bui srvice to th« F*; 

Change io> B.R 
Suburban >CIVII:I 

Link with W3 _ 
bus lo ah ib i twn 

H E A I H K U W < -
PiCiitdtllvliftr 

BRITISH KAIL 
ALEXANDRA PALACE 

Subu'ban. 

HIGHBURf ISLINGTON 

KINGS CROSS 

VICTORIA 

W 0 0 0 G I E E N 

FINSBURY PARK 

KINGS CROSS 

OXFORD CIRCUS 

ZX MICRO 
ALEXANDRA PALACE. 

SATURDAY 20th AUGUST 1983 

SATURDAY 20th AUGUST 1983 AT ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN, 
LONDON N22. FROM 10am TO 6pm. Advance tickets available from: Mike Johnston, (YC> 71 Park Lane. 
Tottenham, London N17 OHG. Adults £1.00. Kids (under 14) 50p. Parties of 10 or more at 2 0 % discount! 

Please make chequesfP.O.s payable to ZX M ICROFA IR and enclose S.A.E. 

EXHIBITORS! Call Mike Johnston now on 01-801 9172 for details of space at this and future shows! 



ARE YOU OUT OF 
THIS WORLD? 
SOFTWARE PROGRAM WRITERS 

SILVERSOFT want to hear from you... 
We are looking for out of this world, original, 

creative arcade action games utilising cosmic graphics 
written for any of the popular range of 

home computers. 
If you think the games you have invented would 

challenge other space travellers contact: 
Dougie Bern at SILVERSOFT LIMITED, now, 

London House 271/273 King Street London W6 
Telephone: 01.748 4125. 
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TOO FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

k 

FOR FREE BROCHURES-TEL: 01-3011111 

ICES! 
are p leased to a n n o u n c e s o m e 

fantastic reduct ions in the prices of the Atari 400 800 
personal c o m p u t e r s W e be l ieve that the Atari at its 
new price wil l b e c o m e the U K ' s most popular per-
sonal c o m p u t e r and have therefore set up the Silica 
Atar i U s e r * Club Th is club already has a l ibrdry of 
over 500 p r o g r a m s and wi th your purchase of a 400 
or 8 0 0 computer w e wi l l g ive yOL the first 100 free of 
charge There are also over 350 professional ly writ 
ten g a m e s and ut i l i ty p r o g r a r r s , s o m e are l isted 
be low C o m p l e t e the reply coupon and we ' l l send 
y o u full detai ls Al ternat ively give us a r ing on 01 301 
1111 or 01 309 1111 

ATARI 400 
w i t h 16K £149 
ATARI 400 
wi th 48K £198 
ATARI 800 
w i t h 48K £299 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T V g a m e ' Buy an Atari 4 0 0 persona l co-nputer and a g a m e cartr idge a n d that's all you' l l need Later on you can b u y the Basic 
P r o g r a m m i n g cartr idge (C35) and try your hand at p r o g r a m m i n g using the easy to learn BASIC language Or if y o u are interested in business 
appl icat ions, y ou can buy the Atar i 800 • Disk Dr ive t Printer together w i t h a select ion of business packages 

put together a full ca ta logue and price ist g iv ing detai ls of all the peripherals as wel l as the extensive range of sof tware that is n o w 
Atari 400 .800 The Atar i is n o w o n e of the beat suppor ted personal c o m p u t e r S e n d N O W for Sil ica S h o p s catalogue a n d puc e l ibi 

appl icat ions, y ou 
Silica S h op h a v e 
ovoiloblc for the 
as wel l as detai ls on our users club. 
THE F O L L O W I N G IS J U S T A S M A L L S E L E C T I O N F R O M THE R A N G E OP I T E M S AVAILABLE 
ACCESSORIES 
C*Mrt 
Cataettet 
Ui lket tet 
JOyitiCkl 
Le Sink. Joy m o 
M>K Suppl>e» 
Paddlet 

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

ScM Adwn tu ' e l id 
No 7 P.rate Adv 
No 3 M .mon Imp 

Voodoo Can 
T in Count 
Slren«e Ddy 
Myt lery Fun 
Py >»!•«! o t D 

NA O G I IM I I <.WF. 
No 10 Sav l i land I 
No 11 Sav Mlarni ? 
No 1? Golden Voy 
Angle W w m i 
l le l lect iont 
Galactic Empire 
Galactic T'adet 
Lunar Lander 

No 4 
N o b 
N o O 
No 7 
No B 

Moungam Shoot 
Raargtard 
Si* Fine 
SUNDAY GOM 

A U T O M A T I C 
SIMUIATIONS 
O u t h Crumble Cmp 
Uaiai t>nai o« Hyn 
Oregon t y « 
Inyaano Or .an 
Metcut at RiQal 
Ricot re t 
Star Wa-noi 
t e m p * or Ap iha 
UPOCI Heachet Ap t 

BOOKS 
Banc Hal Manual 
C a « « > w Atar i OOS 
Compute 0 1 A m 
Compute Ma^M.nr 
Da Rr A u r . 
DOS Lt i l l t ie t L i l t 
l>OS7 Manual 
M.K Atari Bookt 
Op Syitem Lrt t ing 
W.r, Manu* 

BUSINESS 
Calculator 
iU iahaw Manaptmt 
Daemon Make' 
Gr«>h It 
Invoicing 
Librarian 
Mott A Loan Anal 
Nomina' L a d y 
Cay rol l 
Parw ia l Futl Mgmt 
Purehete l «»>•> 
Salai Ledge. 
Statut ic i I 
Stock Control 
r<**<mk I 
Vntcalc 
Weekly Plermai 
Word Procauor 

C f l v S T A t W A B E 
Oeneath The Py-em 
f antatylarxl J04I 
Galactic Quai l 
HOJH> OL Uihar 
Sendt 0> M a n 
We W loo 
Wo»d War I I I 

OYNACOMF 
Alpha Fighter 
O o m p e l o 
O y i t a l t 
f o r e i t Fire 
Intruder Ala«t 
Monarch 
Moorpn jba 
Mov.ng Mat * 
Nommoet Ji«ta» 
Rin«t o l The f "VI 
Spa<* T i l l 
Spaca Trap 
Stud Poker 
Tuple B lcx taot 

EDUCATION 
t rom APX 
Aigicalc 
Mil •< Co~»B. 
Cubbvho'a i 
Clementary H o m y 
Frpgmastei 
H^cknty Dicko 'y 
l u t Comptg Oem 
Lemonade 
Letter man 
Mapweie 

M a i l t Tac Toe 
Metric A Prob Solvg 
Mugwump 
M u K Termt,'Notetn 
Muxcat Computer 
My r I r t t Alphabet 
Number Blait 
Polyc«< 
Prei.denti 0< U S 
Qua Mat t * ' 
Star ware 
Stereo 3D Graohict 
Three B Math Syi 
Video Math Fiaeh 
Wordmaker 

EDUCATION 
fail A T A R I 
Conv r 'ench 
Cflnr Cerma* 
Cony Hal an 
Cony Spannh 
Energy Cia i 
f uropaan C A Capi 
Hangman 
Iny i l To Prog U3>3 
K ogdom 
Mutlc Conipoeer 

Scram Cattle Slaa/v Adventure 
Statet A Capital! O r u n o n Solitaire 
Touch Typing Chetka- King Space Oiaie 

C h a t M Puu le Space Trek 
EMI SOFTWARE Codtcacke i Suilent Palace 
i t t . i »-i l«entage Correify Ditkette Taci Trek 
Cnbr>aga/Oominoai Dk« Poker Terry 
l>*r t l Oog Uar r Wnardt Gold 
European Scene Jig Domination WnartH Revengi 
I ' x k o r y Dickory Oonnh. l l 
l l umpty Dumpty Catt trn Front ENTERTAINMENT 
Jurreo Jet Lander Gal#>ad A Holy Gn f r M i A T A H l 
Snooker a bil l iards Graph <».'Souid At taro idt 
Submarine Commd' Ja« O Uatke tball 
Super Cubet & Ti l t Jukebox Biackiack 
Tournament Pool Loo<ah«ad Centipede 

Memory Match O a t t 
t M T l H T A l N M * * r M i d i ! l o u c h tn tar ta i i vnant K. i 
• ro tnAPX 
Ai.tr, Cn 

Mmt tau i M u f i e Command • ro tnAPX 
Ai.tr, Cn O w i b » H a m u l i 
AnthJI PreKhool Garnet Spece i r vaden 
Attank Pio l owhng Si*- Raidert 
Avalancne Puthovar Super Breakoul 
Babei R a U i o u Video Fatal 
Biackiack Canno Return I I 
Block Butter Sam on Run ON U N E S V 8 T E M S 

Cron ' i re Block E n 747 land ing S«mul 
ON U N E S V 8 T E M S 
Cron ' i re 

Bumper Poor Savm Card Stud Fniguar 

Mwt>raakar 
M m i o n A|M»<«S 
Mouikattack 
Thr«|hotd 
Utyiaaw'Goldai Fl 
Wxard A Pr incnt 

MUUEttiaAki 
Centron<t n « M n 
D.tk Drive 
Eotom Pnnieri 
Program Racodar 
HS73? Interlace 
Thermal Pi inter 
I6K Memoiy RAM 
3?K Memory RAM 

PERSONAL I H I HHW.ATI* 
Rani'a* Ganerrtpr 
Blarkiack Tute» 
Going To The Dogi 
Keyboard Or f t n 
M o - H Coda I 

r « « o r 
Pe'tonel F.tnau Prg 
Player Piano 
Sketchpad 

' U U i i ' r a m A i m 
Ai iambler Editor 
Oiambler (APXI 
Microvolt Banc 
Paecai <APX> 
P'lOl I Con turner I 
Pilot (EducatorI 
Programming Kit 

|AMTA.C«Vl 
Battel o l An. mat .on 
Bob* Bunne l l 
Diipley L - t t i 
Giaphict Machine 
K i d i I A ? 
Hor i ion te l Scroll.ng 
Matter Memory Map 
Mm. Word P'oceaao' 

Pteyei Mml le G< 
Player Piano 
Soundi 
Vertical Scrolling 

WUC 
OwJ 

i C L U O • 
Ha»—i 

SILICA SHOP LIMITED 
Dept. YC08S3. 1-4 The Mews. Hathvrlay Road. Sidcup. 

i t DA14 4DX. Taleplione: 01 301 1111 or 01 308 1111. 

1 1 1 
llrf' -111111 'IIIIMIllil 

FREE LITERATURE 
I am intertmtod in purchasing an Atari 400/900 computer and 
would Uke to racaive copies of your b ochuras and m*t reports 
as wuli as your pnee lot covering all of the available Hardware 

I and Software 

N a m e 

Address 

I Postcode 
YC0683 Your Computer - AUGUST 1963 
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™Northern 
omputerM 

' Personal computers 
Home computing 
Small business systems 

Sponsored by: 

and W i 
o 

The right place The right time 
Following the overwhelming success of the 1982 
Northern Computer Fair, the sponsors announce 
that an even bigger and better show will be held ^ 
again this year at Belle Vue, Manchester, from 
November 24th-26th. 

This is the North's premier exhibition for the 
rapidly expanding home and small business 
computer market, mounted at a time new 
recognised as a peak buying period for this type of 
equipment. It is now one of a nationwide series of 
exhibitions designed to attract the broadest 
possible cross-section of both home computer 
enthusiasts and the rapidly increasing body of 
personal computer users found throughout 
business and the professions. 

Make a date for Belle Vue, Manchester. 
November 24-26. 1983, and post the coupon below 
for more details. . 

Belle Vue, 
M a n c h e s t e r j w v e ^ 

, 4 - 2 6 . 1 9 8 3 : 

^Northern 
(omputer 

I £m interested in exhibiting 

Name 

Position 

Company 

Address 

P»non*l oomputen 
Moon/ computing 
Smstt business tytttm* Telephone 

Managei. Northern Computer Fair, IPC Exhibitions Limited, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ 



E X E C U T I V E 

E L I T E 

Featuring a spacious drawer ami I. r«r storage HUM lor 

accessories. the Elite conuw c niiiplelc wilh sturdy him k. 

dual-wheel i aslors \vhn h make lureasv moving. 

SPISCIFICATIONS: O v n m l l : I I . u » V l).:i2' ,H VV 

Platform «>Va" H. ttV I). H I V IV 

E X E C U T I V E 

Willi sturdy mil lop. brass finished ha idles and key lock 

assembly. tin* Executive vvuulil not look mil UL place in .IIIV uliuly. 

SPIXflFKNATIONS:Overall: 4f»-.. I t I).37'."VV. 

P l a t f o r m : t l ' V I I . W i " I). I l l ' \ \ 

All ItmnsdollvnriHi I at-packed, easy lo assemble with lull Uwtructliuifiprmided 

A L L M A I L O R D I I R S B L O C K C A R S P L E A S E 

To : C o l v i n C o m p u t e r C e n t r e s L i d . , M ) , , , e l e a s 

Interface House . 70-72 C rovdon Road , Ca t e rham , Surrev. CR:i 8 Q 0 . 

QTY ITEM ITEM PRICE TOTAL 

El i te 87.50 inc. V A T 

An ilia S.SHI lor 109.00 Inc. VAT 

Execut ive 159.00 inc . VAT 

U.K. Mainland: Add £10 pur Item tocjjverDelivery 

Packing and Insurance 

Allow 28 Days for your order to be processed. TOTAL : 

AMBASSAIX)R 

A M B A S S A D O R 

Plenty of work nnsi combined with ample storage space are 

tealuresol the Amltassadm computerworki autre. 

SPECIFICATIONS:Overall: M. 23'.• I). - I V V 
Platform: •»" 11. 13" I). 24" VV 

C o l v i n C o m p u t e r C e n t r e s L i d . , 

Interface House . 70-72 Croydon Ro«id.('.aierluun. 

r = i Surrey. CR3 BQD. Tul: 0HH3 -*<ir> 11 

L . j A member ul Ihe S landani (iroup nt (lompanies. 

O R O R D E R B Y T E L E P H O N E W I T H Y O I R 

C R E D I T C A R D O N 0BB3 40511 
Rn«. NO: 12M109H K f * , O f f i o c 2411 Ixinrtmi Rn»d Mlti-hum S« in i -» .CR» ITY 

" I enc l ose a Cheque/Posta l O rde r payable to 

Co l v i n C o m p u t e r Centres l td. for £ 

• P lease charge m v Access/Barclavcard account 

No : I _ L I I I L I I I I I J I I I I I 

S i gna t u re : 

N a m e : 

Address : _ 

GIVE YOUR COMPUTER 
A FIRST 
CLASS 
HOME 
Co lv in are pleased to introduce this new 
range of Computer Furni ture. 
Each uni t is designed and constructed 
to accommodate computer equipment and 
prov ide stabi l i ty and durabi l i ty , preventing 
sway and shake. 
Give your computer a t ru ly professional 
base. 
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The Ail-Purpose Computer 
The MTX500 
The MTX500 is a new departure in micro-computer technology. 
Whether your needs as a user are for personal programming, games 
playing, scientific or process control, educational or business use the 
MTX500 is already capable or very easily adaptable to almcst every 
application. Glance through the standard features below - you'll see 
what we mean. 

Software 
The MTX500's 16k ROM contains several languages and routines which 
enable the novice or the experienced programmer to make full use of the 
machine. Standard languages are M T X BASIC, LOGO and N O D D Y . 
ROM routines include an ASSEMBLER/DISASSEMBLER with screen 
display of the Z80 CPU registers, memory and program which can be 
manipulated from the keyboard. Machine code programs can be stepped 
through one instruction at a time, and easily called from within BASIC 

programs. A further feature is the Virtual Screen facility which enables 
the programmer to define sections of the screen to work independently 
whilst maintaining all full screen facilities. Pascal is available as an 
add-on ROM pack. 

Hardware 

As standard - 32k of user RAM expandable to 512k plus 16k of 
dedicated video RAM. Sixteen colours, 40 column text, 256 x 192 high 
resolution graphics with all sixteen colour? available and easily moveable 
user defined graphics (Sprites) combine to make effective screen displays 
quick and simple to achieve. Standard outputs are Centronics printer 



Perform 

video board, twin RS232 interface^ 5% and 8 in<?h floppydisc (fHc 
to run CP'M, Node interface to enable ring xvstenvolus arM/D a: 

menoTEcn 

For further information, please write to: 
Sales Dept. Memotech Limited,Station Lane Industrial 
Witney, Oxon. OX8 6BX. Telephone Witney (0993) 2977. 

port, two joystick ports, ar uncommitted I/O port, 2400 Baud Cassette 
port, separate TV and Video Monitor ports, 3 voice sound wilh hifi 
output plus a dedicated games cartridge port. Other standard features 
include the Z80A processor running at 4MHz, real time clock, full 
moving key keyboard with 79 keys including eight function keys and 
separate numeric pad. Optional expansions include 80 columr colour 



Z X SPECTRUM 

ZX SPECTRUM 
FOR THE V 
ZX SPCCTR0J 

EOfTOR/ASSEMBLER 

X - IOI RM * 
£ «ax 
ZX SPECTRUJ 

Mulberry House, Canning Place, Liverpool LI 8JB 
Si>I«h.i«sI iiil«" ovuilultlo from larger brtmcHus of Boott ami W H SmilK Spocirum Laskys. Couys Micro C arid all cjood Compirfn Shops 
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Introduction 
One thing's certain about the Sinclair 
world - there's never a dull moment. 

Every month sees new software 
and new hardware, produced by 
Sinclair enthusiasts, or produced by 
Sinclair itself. 

The magazines do a fantastic job 
of keeping you up to date with the 
input of enthusiasts. We want to keep 
you in touch with Sinclair's own 
developments. 

Every month, there'll be a Sinclair 
Special in this magazine. 

Sometimes, inevitably, there won't 
be anything new to say - we want to 
break away from the breathless 
announcements of hardware and 
software you just can't buy. 

But when something new is avail-
able, we want you to have accurate 
information - fast. You II find it here. 

This month, we're giving you the 
latest information on the recom-
mended retail prices of Sinclair 
equipment. They're our prices, and 
you may well find things cheaper (or 
dearer) in the shops. If they're 
cheaper-terr i f ic! Snap them up. 
Note, however, that from us the 
ZX81 is down to £39.95. 

We're also announcing six superb 
new Sinclair cassettes for the Spectrum, 
and three more which make full use 
of the ZX81.There's an order form at 
the back of this Special. 

Next month... but tnere, next 
month is another story! Watch (as 
they say) this space. 

Managing Director. 
Sinclair Research Ltd. 

Spectrum-latest recommended 
retail prices. 

16Kwas £125.00 
16Know £99.95 
48Kwas £175.00 
48K now £129.95 
ZX Printer was £59.95 ZX Printer now £39.95 

ZX81 was £49.95 ZX81 now £39.95 



^ S p e c t r u m 

SMAtL .gg " ' 6 

Six new ways to make more 
of your Spectrum. 

Take a look at these brand-new titles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability... 

Cyrus-IS-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 
Cray Blitz machine With 8 playing levels, 
cursor piece-movement, replay and 
'take-back' facilities, plus two-player 
option. The 48K version has many addi-
tional features includ ng an extensive 
library of chess openings. For 16K or 
48K RAM Spectrum. 

Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with a limited supply o' anti-
spidfir-hitfi serum In the house, destroy 
the webs before the spiders can repair 
them.Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 

Computer Scrabble The famous board 
game, on-screen - with the whole board 
on view! A huge vocabulary of over 
11,000 words. Full-size letter tiles, four 
skill levels- the highest of which is 
virtually unbeatable. For 1 to 4 players. 
For 48K RAM Spectrum. 
(SCRAB3LE trademark and copyright l icensed by 
Scrabble Schu t^ucMi r und H a n d e l s G m b H - a J»V Speai 
and Sons PLC subsidiary.) 

Backgammon A fast, exciting program, 
with traditional board display, rolling dice 
and doubling cube. Four skill levels. For 
exper ts -or beginners. (Rules are 
included-i t 's the quickest way to learn 
the game.) For16Kor48K RAM Spectrum. 

FORTH Learn a new programming 
language, as simp e as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual. For 48K 
RAM Spectrum. 

Small Business Accounts Speeds and 
simplifies accounting work, produces 
Balance Sheets, Profit and Loss informa-
tion and VAT returns. Complete with 
User manual. For 48K RAM Spectrum. 

Overleaf-your Sinclair order form 



Three new ways to get the 
best out of your ZX81. 

The range of Sinclair software for the 
ZX81 continues to grow. 

These three new cassettes offer two 
totally different challenges to you and 
your ZX81 The games - like so many 
ZX81 games today - really do use the 
ZX81's capability T he FORTH program is 
a fascinating extension of your own 
computer understanding. 

Sabotage Defender or attacker? The 
choice is yours in this exciting game. 

Be the Guard and defend the randomly 
placed boxes of ammunition inside the 
compound - or be the Sabateur and 
attack the ammunition! 

Written by Macromcs for a ZX81 with 
16K RAM. Cassette price: £4 95. 

City Patrol You are the Commander of a 
laser-firing ship Your :ask is to intercept 
and destroy alien suicide ships 
descending on your city. Judge your 
rating as Commander by how many aliens 
you destroy and how much of your city 
survives. 

Written by Macromcs for a ZX81 with 
16K RAM. Cassette price: £4 95 

FORTH Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code. 

FORTH's compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast. It is fully extendable by the addition 
of user-defined commands. 

Free User-Manual and Editor Manual 
with each cassette. 

Written by Artie for a ZX81 with 16K 
RAM Cassette price: £14.95. 

How to order 
Simply fill in the relevant section(s) on 
the Oder form below. Note that there is 
no postage or packing payable on 
Section B Please allow 98 days for 
delivery. Orders may be sent FREEPOST 
(no stamp required). Credit-card holders 
may order by phone, calling 01 -200 0200 
24 hours a day. 14-day money-back option. 

s i m m l s i r -
Sinclair Research Ltd, 
Stanhope Road, Camberley, 
Surrey, GU15 3PS. 
Telephone: (0276) 685311. 

To: Sinclair Research Ltd. FREEPOST. Camberley, Surrey. GU15 3BR. ORDER FORM 

Sect ion A: hardware purchase Sect ion B: software purchase 

Oty Item Code 
Item Price Total 

£ £ Qty Cassette Code 
Item Price Total 

£ £ 
ZX Spectrum 48K 3000 129 95 FOR SPECTRUM 
ZX Spectrum 16K 3002 99.95 G22/S:Backgammon 4021 5.95 
ZX 81 (including I.2A Mains Adaptor) 1003 39.95 G23/S:Cyrus-IS-Chess 4023 9.95 
16K RAM pack for 2X81 1010 29.95 G24/S:Horace & the Spiders 4022 5 95 
ZX Printer 1014 39 95 G25/S:Scrabbte 4024 15 95 

1.2A Mains Adaptor, tor use with 
ZX81 computer/ZX Printer com-

1002 7 95 LI /S FORTH 4400 14 95 1.2A Mains Adaptor, tor use with 
ZX81 computer/ZX Printer com-

1002 7 95 
B6 /S Small Business Accounts 4605 12.95 

bination (only requ rod if you have 
an early ZX81 with 0.7A Adaptor) 
bination (only requ rod if you have 
an early ZX81 with 0.7A Adaptor) FOR ZX81 
Printer paper (pack of 5 rolls) 1008 1195 G25: Sabotage 2 2 4 4 94 
Postage and packing, orders under £90 0028. 2.95 G24 City Patrol 2 :23 4 9 5 

orders over £90 0029 4.95 L1 FORTH 2^00 14 95 
TOTAL £ TOTAL £ 

"I enclose a cheque/postal ordei made payable to Sinclair Research Ltd tor £ 
* Please charge to my Access/Barclaycard/Trustcard account no 
'De le te /comple te as applicable | | 1 1 1 I I 

| Signature I Mr/Mrs/Miss 

(Please print) 

I I I I I 

[ Address 
I I I -L.J I L I I I I 

i I 

l JL 

1 I I I I i I J _ i 1 i i i L 
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Just arriving - the new j m m m K g / % v u o i a i v i v i i i i j - i i i c n e w NEWS LYNX 96K 

from SPECTRUM M M M B 

H O B B I T FLOPPY 
T A P E DRIVE f o r 
t h e BBC M i c r o 
Because there is a shortage of 
BBC Disk Drive up-grade kits, we 
have been able to secure a supply 
of IKON FLOPPY TAPE DRIVES 
for the BBC micro, which is an 
ideal alternative - see our ad for 
details. 

ZX SPECTRUM 
We have a large range of add-on 
goodies for the ZX SPECTRUM -
see our ad you'll be amazed! 

SOFTWARE 
See our super range of SOFT-
WARE from top American & 
British companies 

NEW SPECTRUM 
MEMBERS 

Check our address page! • there are 
many new SPECTRUM dealers 
throughout the UK so there's a good 
chance there' l l be a SPECTRUM 
centre near you. 

See PRESTEL Page 6 0 0 1 8 1 
for up to date informat ion 
from SPECTRUM 

AFTER SALES CARE 
SPECTRUM service centres will ensure that 
should your machine 'go down' we will get It 
running again as quickly as possible. We 
also offer extended warrantle* ol reason-
able prices too! • ask your SPECTRUM 
HOME COMPUTER CENTRE for full details 

COMPUTER DEALERS 

Thn SPECTRUM dealer l is t i i virtual!? closed. II 
your area i t free and you'd l ike to jotr the wai t ing 
l ist , please wri te to MIKE STERN. Spectrum ( U . K . ) 
Ltd. Burrowfialds, Welwyn Garden City. Harts. 

Now from SPECTRUM • the new LYNX 96K offering 
moro workspaco for ambitious programs. The most 
important feature of the 96K machine is its additional 
memory. In f u l high resolut ion colour, it provides 
37.5K of RAM directly accossiblo in Basic - wi th up to 
24K more available to programs using machine code. 
The extra memory of the 96K machine helps you make 
the most of the outstanding features it shares w i t i the 
48K Lynx: remarkably high resolution graphics and 
the highly praised Lynx Basic with its built-in 
machine-code monitor. Addit ional ROM features on 
the LYNX 96K include drivers for both parallel and 
serial printers, and a range of Preformatted sound 
effects. Ask to see the super new LYNX 96K at 
SPECTRUM - NOWI 

; / M o r e \ 
| p o w e r ! | 
• M o r e j 

f e a t u r e s ! ^ 

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

E299°° 
L Y N X 4 8 K M o d e l - S P E C T R U M PRICE £ 2 2 5 

For t h e 4 8 K Lynx o w n e r s w h o ' r e ready to t a k e t h e n e x t s t e p , the 4 8 K m a c h i n e 
c a n b e u p g r a d e d to fu l l 9 6 K s p e c i f i c a t i o n for just C89.95 

Commodore 
VIC-20 Package Deal 

J t ' - C O M M O D O R E 6 4 

W ^ m p p y % 

Acomplete Home Computer systom 
including the VIC-20 Computer, a 
Cassette Unit, Introduction to BASIC 
oart 1 • a slmpln nxplanatinn nf com-
puter programing. A tape of four com-
puter programs - Blitz. Type-A-Tune, 
Race & Hopplt. 
A fantastic deal!! and great value-
for-money check it out at your local 
SPECTRUM dealer NOWI But HURRY) 
this is a l imited offer only while 
stocks last. 

Sensational 
Value ONLY 

e139 .99 

Powerful 6 4 K R A M 
40-colour displays to mon-
itor TV. High resolution 
graphics and 3-dimensional 
effect capabil i ty, music 
synthesiser. Z80 additional 
processor option. 

Spectrum Price 

£345.00 
Package Deal offer does 
not apply to Commodore 
64 Model 

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM 
YOUR COMPUTER. AUGUST 1983 27 



BBC M o d e l ' B ' 
M I C R O 

Y e s , t h i s t o p s e l l i n g M i c r o s y s t e m 
is n o w a v a i l a b l e f r o m y o u r l o c a l 
S P E C T R U M d e a l e r - I he B B C 
M o d e l ' B ' o f f e r i n g 3 2 K R A M p l u s a 
f u l l b a c k - u p o f p e r i p h e r a l s & 
o o f t w o r o t o o ! I t ' s a n i n f i n i t e l y 
e x p a n d a b l e m a c h i n e , i d e a l f o r t h e 
h o m e o r b u s i n e s s a n d is a l r e a d y 
w i d e l y u s e d f o r e d u c a t i o n a l p u r -
p o s e s In s c h o o l s - s o t h e c h a n c e s 
a r e y o u r c h i l d r e n m a y a l r e a d y b e 
w e l l f a m i l i a r w i t h i ts o p e r a t i o n , 
w h i c h m u s t m a k e it : h e i d e a l 
c h o i c e f o r t h e h o m e tOD! 

N o w a v a i l a b l e 

IKON FLOPPY TAPE DRIVE 
for the BBC T h e idoal altornatlve! 

S p e c t r u m 

P r i c e C 1 5 5 . 2 5 

QUICK SHOT JOYSTICK 
E s p e c i a l l y f o r t h e B B C 
S p e c t r u m P r i c e £ 1 9 . 9 5 

S P E C T R U M 
PRICE " 

£399 INC. VAr 

BBC Single Disk Drive 100K 
C 2 6 5 . 0 0 

BBC Dual Disk Drvo BOOK 
£ 8 0 3 . 8 5 

BBC T a p e Recorder £ 2 9 . 9 0 
A c o m Sof tware Cassette based 

from £ 9 . 9 5 
Acorn Disk based sotware 

£ 1 1 . 5 0 
BBC cassette based software 

from £ 9 . 9 5 

Please note! We regret 
that there is a shor taga on all BBC 
equ ipment -p lease phone you near-
est s tore before making a Journey to 
check stock posi t ion. 

SHARP MZ-80A 

/ FREE! \ 
£75 WORTH • 
of software. 

Desk top g e n i u s ! the al l - in -one 
SHARP M Z - 8 0 A . Ready to run the 
moment you get It home. Built-in 
keyboard. CRT 9 " display a n d 
cassette data storage with 4 8 K 
RAM. The BASIC wi th extra usefu l 
addi t ion*. n l f«rs qu i te a powerful 
micro for the h o m e or bus lnssB • 
4K Byte ROM 48K Byte RAM - 2K Byte 
Video RAM • A S C I I prof i led key-
board • numer ic pad • 2 Page Video 
RAM al lows screen to be scrol led up 
or down. • C P / M available. 

with every M Z B O A 

p u r c h a s e d 

£54625 
F l ^ p y D L k B and Accessor ies for 

Twin Floppy Dink Unit <lno. 1/0 Card, Dlok. 
Cablo) £896.75 
Twin Disk Unit (only) £878 .50 
Single Floppy Disk Unll £460 .00 
Cable for F/D Drive £29 .79 
Printers and Accessor ies for MZ-80A, 
MZ-80B & MZ-80K 
80 Col Tractor Feed Printer nc. 
Cable. t / O C a r d A R o m £477 .25 

The 
Super 

COLOUR 
GENIE 

A truly rel iable micro a n d highly recom-
m e n d e d by S P E C T R U M featur ing power-
ful and soph is t i ca te COLOUR GRAPHICS, 

allowing you to croato full 8-colour Games, 
Diagrams and charts quick ly and simply. 
Powerful 16K RAM memory (expandable 
In torna l ly to 32K) for F U L L C O L O U R v ideo 
games a n d POWERFUL C O M P U T I N G 
with a fu l l range of inexpensive access-
ories: 16K RAM pack. Joys t icks for TV 
games. L ight Pen. Disk Dr ive and a Printer. 
The superb Colour Genie Is at SPECTHUM 
now - check it out and see the Gen ius at 
workl 

SPECTRUM PRICE 

E194 
COLOUR GENIE ACCESSORIES 
Joysticks £49.49 
16K RAM £58.50 
Printer In ter f i le £39 .95 
VISCOUNT Tnach yourself 
Colour Genie Basic £6.95 

ORIC-1 
Special OFFER! 

I 

4 programs with every 
ORIC-1 48K purchased. 
• Mult igames 
• ORIC Flight 
• Chess 
• Zodiac 

A superbly designed and engin-
eered mloro and gic«» value for 
money from SPECTRUM. Offering 
48K RAM Colour - (8 foreground 
and 8 background can be displayed 
at tho same time) H l j h reso lu t ion 
graphics Usar daflneblo Graphics. 
Full sound (6 octavos ol controll-
able sound) Easy to use keyboard 
wi th mov ing keys. Standard Cen-
t ronics paral lel Interface al lows 
easy connection to a wide range of 
printers etc 

S p e c t r u m 
P r i c e 
ONLY 

SPECTRUM FACTS 
Maximum usor RAM 47,870 Bytes 
Text Screen 28x40 
High Resolution 240x200 
Cassette Lead .. . . Included 

N o w a v a i l a b l e : P.A.S.E. j o y s t i c k i n t e r f a c e for O R I C - 1 £ 1 4 . 9 5 

PRINTERS 

EPSON 
M o d e l F X - 8 0 £ 5 0 3 . 7 0 
M o d e l R X - 8 0 £ 3 3 2 . 3 5 
S E I K O S H A 
G P - 1 0 0 A £ 2 2 9 . 9 4 
G P - 1 0 0 V C £ 2 4 7 . 2 5 
S M I T H C O R O N A 
M o d e l T P - 1 A £ 4 3 1 . 2 5 
O K I M I C R O L I N E 
M o d e l 8 0 £ 2 5 9 . 9 0 
M o d e l 8 2 A £ 4 5 5 . 4 0 
M o d e l 9 2 P £ 5 8 5 . 3 5 

All prices inc lude VAT 

MONITORS 

• 
S A N Y O C D D 

3 1 2 5 N B 
Colour Moni tor 

£ 2 8 6 . 3 5 
S A N Y O 1 2 " 

Green Moni tor 

£ 1 1 3 . 8 5 
All p r i ces Inc VAT 

THE PLUG 
E v e r h a d y o u r m i c r o c r a s h o n y o u 
w h e n y o u w e r e i n t h e m i d d l e o f a 
c o m p l e x p r o g r a m b e c a u s e s o m e 
u t h o r e l e c t r i c a l a p p l i a n c e w a s 
s w i t c h e d o n a n d c a u s e d a p o w e r 
f l u c t u a t i o n ? T H E P L U G i s d e s i g n e d 
e s p e c i a l l y t o o v e r c o m e t h i s 
p r o b l e m . 

o r l y £ 1 4 . 9 5 

ALL PRICES INCLUDE VAT 
Not all nana carry avary Mtvanlwdlnm, i i l aw phooa bafora making • fcwtnay IVtcw correct al t l im or going'to piaa* P.. A O.E. 

YOUR COMPUTER . A U G U S T 1 9 8 3 28 



SOFTWARE 
THE TOP SELLERS from 

American games forthe U.K. market from 
leading American software houses 

ATARI 
Oonkey Kong Alan {Cart) 141.71 
Olg Dug Atan (Cartl . 130 M 
AVALON HILL 
Compute* S iock< A Ham:', Cot! W <Cas8) 116.58 
M d w a y Compa-gn Com 64 (Cassi 116 55 
Tolongard AU'i fOIHkl (23 II 
8RODERBUND 
ChopWlef Atari IDisk} 178 9J 
Apple Panic Atari (Disk) 124.79 
A t At,vi (Disk) (28 93 
Sea In* Atari (Risk) t *4.79 
Bank Street Wnter Atari iDiskJ 156 31 
BIO FIVE SOFTWARE 
Miner 204 9er AtOrHCarl) 141,70 
DATASOnr 
Zaxxon Ala-. (Disk) 131.07 
EOUCATIONAL SOFTWARE 
Tricky Tutorials I to fi Atai <C">i C M . I 7 

(For tr» 8) 
EPYX/AUTOMATED SIMULATIONS 
Jump Mail Cor i 64 iDisk) 133 07 
lemde cf Awftj i Atarl/Vc 2 0 I Dirts 133.07 
HEYDEN 
Sarqon 2 Atari (0lsk> U I . 9 3 
Cass 124 79 
HUMAN ENQINEERED SOFTWARE 
Tiiftlo Graphics Corn W ICarti 
Vte 30 (Cartl 
Heswnler C o t 64 (Cnrti 
Vk 20 (Carti 
PriKlator Vic 20 <Ca>tJ 
CoCo II C o t 64 (Diski 
Vic 20 l Disk) 
Simon Vtc 20 |Cassi 
r a p V»c 20 iCass i 

6502 Professorial Development Svstem 
Com 64 ICJIESI 
V.r 20 (Cassl 

140 I S 
tit.1t 
138.85 
132 7$ 
133 35 
133 07 
133 07 
113.20 
1 1 4 1 5 

124.11 
124.11 

INFOCOM 
Zotk 1, 2 A . 1 Atari iDlSk) 133 07 
Com 64 133.07 leocti oamol 
DBStSr^ Mar. <DisX) 141.35 
S t lSp«Wd Com 64 (Disk) 141 35 
THE MUSE SOFTWARE 
C«»Wr W o l l e m i n n Amu ; m * l U Z . 0 7 
LIGHTNING SOFTWARE 
Master Type Aran |Dis>.) 132.18 
MIS 
Vir. Vango Vic 20 ICasM C1I.71 
Fruit FN' Vic ? 0 (Cass) 110 71 
PROGRAM DESIGN 
Pre-9Chool 10 Bu l iV r Alan (O.ski 110.28 
Cass 113.77 
ROCKLAN 
W . w i l r / Wm Atari (OHA) 133.07 
CaM 137.52 
SIERRA ON-LINE 
Fiogger Atari |0>sk| 127.27 
C o t 64 (Disk) 120,03 
Ultima n Atari IDisk! 140 83 
Crossf"e Vic 20 (Cass) . 124.70 
SIRIUS SOFTWARE 
Beptor, Alan (Disk) 130.64 
Com 64 (Disk'. 133 07 
f as l Eddy C o t 64 <C!tik| 128 83 
Vic 20 iCarti 133.38 
Spotyi'cm Cum <i4 (DISK) ize 
Type Attack Vic 20 ICar l l 133.35 
Turn:. Vic 20 (Carl) 133 3$ 
SPINNAKER 
Stow Machine Alan (Disk) . 128.14 
Rhymes 8 f idd les Atari <0«<) 124 11 
Snooper Troops Atari (Disk) 136.10 

y OlrtcVr Dldcle Man <0i3i| 124.11 
in s * - v th o l the Mnsl Atnanng Thing 
Atari {Oiskl 132.18 

The TOP 50 from 

MICRO DEALER UK 
N E W R E L E A S E S 

F R O M 

Q U I C K S I L V A 

The best of British software from leading 
British software houses 

Z X 8 1 

SOITWAIIf HOUSE TITLE 
(A) ZX SPECTRUM 
M E L B O U R N E H O U S I ' T E R R O R - D A K T i r 18.95 

M E L B O U R N E HOUSE " P E N E T R A T 0 R " 18 95 

M E L B O U R N E HOUSE ' THE HOB0 IT ' t l 4 95 
0U ICKS I LVA 'ASTRO B L A S T E R t4.95 

OU ICKS ILVA T IMEOATE • 16.95 

QU ICKS ILVA M I N E D OUT 14.95 
O U I C K S U V A TRADER TRILOGY 19.95 
ARTIC COMPUT ING " 3 -D C O M B A T 7 0 N F " f 4 05 

AflTIC COMPUT ING " C O S M I C D E B R I S " 14.95 

ARTIC COMPUT ING " 0 U A O R A C U B E ' 14,95 
IMAG INE •ARCADIA" 15,50 

N E W GENERATION 'KNOT IN 3-D - 15.05 

N E W GENERATION " 3 - O T U N M E i tS.05 

H E W S O N 'HEATHROW A T C 17.05 

P S S M A Z E DEATH R A C E ' 14.05 
S O T E K THE S O F T E K COMP I LER 10.05 
R ICHARD S H F P H F R D "TRANS YLVANtAN 

TOWER" 18.5A 
M l C R O G A M E S IMULAT ION 'QATTl F OF 
3 R H A I N " 15.95 

CP SOFTWARF S U P E R C H E S S II" 17.95 
A B 8 E X E T X ' 15.95 

C R L "TEST M A T C H " 15.95 
(B) ZX-81 
OUICKS ILVA " C O S M I C GUERILLA . 13.95 

Q U I C K S I l V A " 3 - 0 BLACK S T A R " 14.95 
C f t l HI R E S GflAPWICS TOOLKIT" 18.85 
M A R I E C H G A M E S ' C O N F L I CT (Specie i t War 
Ganv»l 111.05 (ZX-B1 or ZX S P E C W U M I 

(C) COMMODORE VIC-20 
LLAMASOFT -MATR IX - 10.00 
L LAMASOFT " G R I D R U N N E R " 10.00 

I L A M A S O F T ' A N 0 E S ATTACK" 18.00 
QU ICKS ILVA ' TORNADO " . . 11.05 

SOFTWARE MOUSE TITLE 
IMAGINE ARCADIA 16.50 

POSTERN SHAOOV/FAX" 17.95 

RARR.T S C R A M B L E ' 10,09 

' N i r n C t l»T0R M I C R O S ' C R A 7 Y KONG 10.00 
(D| COMMODORE 6 4 
LLAMASOFT ' M A T R I X ' 10.50 

I L A M A S O F T ' G R I U R U N N E R 64 ' 10.50 
I L AMASOFT " A ' T A C K OF THE MUTAUT 
C i l M F t S " c a . M 
INTERCEPTOR M ICROS "PAN IC 6 4 " 10.05 
(E) ORIC-1 
I.J.K SOFTWARE ' X E N O / M " 10 50 

U K . S O F T W A RE "3 -D M A Z E " 11.50 
S A L A M A N D E R "OR ' C -TREK ' 10.95 
(F| DRAGON-32 
O U I C K S U V A " M I N E D O U T 15.95 

P.S.S ORAGBUG 112.95 

C R I . St GEORGE & THE DRAGON 18.05 
C.RL ' H A N D I C A P GOLF " 15.95 

S A L A M A N D E R DRAGON TREK ' 19.95 
(O) B.B.C. (A/IB) 
U K S O F T W A RE " S I R A T O B O M B E R " 17 50 

U K S O F T W A RE ATLANT I S ' 17.50 
OU iCKS iLVA ' PROTECTOR " £7.05 
O I I ' CK S I VA "W IZARO" 10.05 

OUICKS ILVA M U S I C P R O C E S S O R ' t l 4 . 9 5 
DIGITAL FANTAS IA ' E S C A P E F R O M 
PULSAR r ta.OB 
DIGITAL FANTAS IA ' FEAS IB I L ITY 
F X P F R I M E N T ' 10.05 

Comoiiod ov M tero Dealer u K . Distributors o' fast- selling 
Micro Computer Software 

P l u s ! 
THE BEST SELLERS 
from these top British 

Software houses 

Cruising (ZX 
low 32 
Spectr uml 

10.05 
1 4 9 5 

SUNSHINE 

Blind Atoy (ZX Spectrum) 14.05 
A/xliods 17 x Spectrum) . . 18.05 
Galaxy Attack <ZX Spectrum 48K) 

15.05 
Sword Fight (IX Sooctruml. 15.95 

RABBIT 
Cyclons - Commodore 64 15.00 
Escape M C P - Commodore 6415 . 0 0 
Pakacuda Commodce 64 18 .00 
Paratrooper Wc 20 W OO 
ArmltalatOf 

Commodore 64 15.00 

Pakacuda • Vic 20. tSJ9 
Race Fur Vic 20. 15.09 
Anti-Matter Splatter 

Vic 20 . t5 00 
Cyc l tm - Vic 20 15.00 
The Catch Vic 20 . (5 91 

TITAN 
TITAN 
AJien Swarm Spectrum I Q M t K 
GatocK Ralilsrs Spectrum 16/48K 
Grow*) Fc*ce Zwo Spectrwn 16,'4BK 
Missile Panic V / - 2 0 3 5K 
ftoad-unner \rtc-20 .15K 
Ardrori Attack V)r.-?C 3.5K 
S t a t * Hopper Vlc-Jfl 3.5K 
Mission 90 TI99,'4A ST I l M/C 

11.05 
14.05 
14.05 
1 5 9 5 
14 95 
14 95 
14.95 
14 95 

COMPUTER RENTALS 
High Resolution fZX-B1l 15.05 
Ga lK l c Patro (^ectr irn 1SK) t5 .9 
For SpeclnM 
Oeihy Day 
Rescue 
Jdckpol 

1595 
15.95 
14.96 

lestmakn , 
Hanfcap Golf 
Alien M a t t 
3 0 Doserl Patrol 
S I Geage A ihe Dragon 
(Dragon 32) 

M I C R O D E A L 
DRAGON 
Tne Kmc 
Space Wa 
Deter>» 

AJcatraz. . . : . . . 
10.00 Kateipillar Attack 
18.IM sra-:c Mcoapoly . . 
10.00 Mansion Adventure 

1 5 9 5 
15.95 
(5.05 
14.05 

1 0 0 5 

1000 
1 8 . 0 0 
18.00 
10.00 

M I K R O G E N 
M l k r o q o n 
Bomber tZXBI) 
Scramble 17X81) 
Space l e ade r s IZXB1) 
Frogs IZXB I ) 
ZX Chess (ZXB I ) 

QC Mastercness (Spectrum) £8 95 
i J ' K Scramble (Specirunt) 15 95 
c s M Space Zotroes (Spcctrum) 16.05 

Panic iSpectruni 15.05 
£8 50 M i n J M i l , , h a (Spectrum 16.05 

BOOKS 
GRANADA PERSONAL 
COMPUTING TITLES 
The ZX Speorum and how to gut 
the most from it 1 5 9 5 
Tte Spectrum Programme 15 95 
rue Spectrum Bccfc ot Games 

1 5 9 5 

kitroduOiOO Spectrum Machine 
Code 1 7 9 5 
The Apple II Progiammir ' s 
Hanotocrt 1 1 0 0 5 
Prayamiiv>3 wilh Graphc\ 15 95 
ite Dragon & how to mnio? the 
nx»1 nI it 1 5 9 5 
Computing for live HctOyist R 
smaa Business to 95 
Simple interlacing Projects 1 8 9 5 
Ihe BBC Micro An exporl 
iiur.'- 1 8 9 5 
Commodore 64 Computing 15 98 
The Oric-1 and how to oet trx 
mnst from l 1505 
The D f awn 32 hook of gamp-: 

1505 
Compulor Lan»jaaes ar>d ther 
uses . I S 08 
l y n i Computing 1 0 0 5 
21 Games for the BBC 
Micro 1 5 0 5 
Choosing a M'cmcomouter 1 4 1 0 
Oatabaws fty lun A prolit 15 OS 
Introducing tho BBC Mc ro 1 5 0 9 
SUNSHINE 
The Working Sonet " im 
FuKtional Forth for the BBC 

UN 
Tr* Working Dragon 32 1 5 0 5 
Dragon 32 Games Master 15.05 

^Vorklng Commodcro 64 
. , . , 15.95 

Commodore $4 Machine Code 
Master. 
r t * Work ng Oragcn 
The Wc-k,r>g Spectrum 
The Working CBM 64 

16.95 
1 5 0 5 
1 5 0 5 
1 5 0 5 

Cruising lo-16K Spectrum 
<TICE HALL 

(5.95 

( 5 95 

1 5 9 5 

t 6 9 5 

16,05 
1 5 0 6 

xk ina t 
Cragcr 32 Games M u t e r 15.05 
Functcnal Forth for the 
B B C 
Androids fo- tho 16K 
Spectrum 
SwcriJ Flgni tor 16K 
Spectrum. 
Galaxy Atlack lot 48K 
SDOCtrum 
B o d Alley fo> 1fiK 
Spectrum 

Una 
PREN 
The Apple Personal Computer fori 
Beginne* 18.05 
Atai Gamos aiH) Recroaton 

t i t , 7 0 
BAS IC Pmgianiming on l lv BBC 
Mcrocorrouter. (5.05 
The ? X Swct rum Y o u 
PHOtmal Compulor . . . . . . (5.95 
Ccmmodore &4 Pr^arairmei s 
Reference Guide 114 96 
Tr« PET Per»nal Cnmoutc <or 
flegnnms 15.95 
VIC 20 Programmer s Reterwoe 
Glide ID QR 
Osborne s Gutiii tit.ro 
The C Pr>3rammlnQ '.anouvgr 

(10.05 
Starting FORTH. . . I t I , a 

ACCESSORIES 
C I ? DATA C A S S E T T E S t0.80 
C15 DATA C A S S E T T E S L0.58 
VISCOUNT S INGLE S I D E O DOUBLE DENSITY (10> (FOR APP.E 
COMMODORE . ATARI, TANDYl t 2 I . W 
VISCOUNT S INGLE S I D E O S INGLh DENS ITY 101 121 W 
VISCOUN1 DOUBLE S I D E D DOUBLE DENSITY 110> (FOR S H A R P 
SUPERBRA IN , ETC ) 1)1.81 
V I SCOUNT S INGLE S I D E O COUBLE DENS ITY 9 6 TRACK 110) (FOR 
NASCOM. C O M M O D O R E 8050 ETC I 151 38 
EMPTY D I SK C A S E S (FOR 5 % ' D I SKETTES ! 11 .08 
D I SK H E A O C L E A N E R KIT 
TELEVISIONS 
12- T80 BAW PORTABLE 150.06 
CTP3131 14 COLOUR PORTABLE U H . I I 

116 10 

Teach 
• H cassette 

fyssouni 
Teach yourself BASIC 
cassette avai lable for most 

popular micros -
ail C6.95 

1 N E W R E L E A S E S ] 
F R O M 

Q U I C K S I L V A i 

s p E c r m u i v i 

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM 
SC«cmim CornixiMi 0 » i m hav> i » connactlon n h i t l O M r wIlK (ho / X Sftocirum Cofnputtr manuraciurad by Sinclaif R a n i d i LlO. 
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SINCLAIR 

ZX SPECTRUM 

DRAGON 

TI-99/4A 

Fantast ic! 

This top selling micro is now available from 
Spectrum in both 16K and 48K RAM. 

S I N C L A I R S I N C L A I R 

ZX SPECTRUM ZX SPECTRUM 
1 6 K 4 8 K 

\ Pr ice 

Now this proven and tested machine has been upgraded to a massive 
48K RAM and its still at the amazing LOW price of£299.95 from 
SPECTRUM. It's an ideal Home Micro for giaphlcs. educational and per-
sonal finance etc. use it and il will takeyou from learning up to a small busi-
ness uso. You can add pnnters, program recorders, disk drivos and more, 
to expand your micro as and when yot want, to suit youi needs. So II you're 
looking for a top of tho line micro you must nee the ATARI 800 with 48K .it 
SPECTRUM - NOW! 

ATARI 400 , 
16K RAM f " « « 

NOW ONLY 

£ 1 4 9 . 9 5 2 9 5 
Including FREE 

Programming Kit 
Plus a w ide range of other peripherals A sof tware for ATA I 
your loca l SPECTRUM dealer • Saa our SOFTWARE paga l 

Ful ler 
FD 4 2 KEY-
BOARD FOR 

Z X 8 1 
SPECTRUM 

ONLY £ 2 9 . 9 5 

ORATOR VOICE 
SYNTHESIS 

FOR 
ZX SPECTRUM 
ONLY £ 3 9 . 9 5 

ZX-81 ACCESSORIES J 
6 4 K R A M P a c k . . . . £ 5 4 . 9 5 i M B P i i i M 

1 6 K R A M P a c k . . . . £ 2 4 . 9 5 # | „ C red ib le% 
Z X P r i n t e r £ 3 9 . 9 5 f V a l u e - t I S f ! f l f W W 

f o r - f . 

Ful ler 
SPECTRUM 

SOUND 
AMPLIFIER 

ONLY £ 6 . 9 5 

Fuller 

16K RAM 
O N L Y 

£24.95 

Yos, n o w f r o m S P E C T R U M the f a b u l o u s 
TEXAS T I - 9 9 / 4 A Home Micro for o n l y 
CI 4 9 . 9 9 p l u s ! a s u p o r F R E E ! of for tool 
Worth CSO.85 (which means you're 
ef fect ively on l y p a y i n g £ 9 9 . 1 0 for your 
TEXAS T I - 9 9 / 4 A m i c r o . ) Hu r r y l this is a 
l imited of fer on ly 

I n c l u d i n g FREE! 
• Pair of Joyicks • Begin-
ners BASIC Tutor program 
• Connect Four program 

worth £50.85 

E x t e n s i v e f a c i l i t i e s I n c l u d e 
h i g h l y a d v a n c e d c o l o u r 
g r a p h i c s . P o w e r f u l s t a n d a r d 
3 2 K R A M ( e x p a n d a b l e t o 6 4 K 
By tes ) . • 9 C o l o u r 5 reso lu -
t i o n D i s p l a y • E x t e n d e d 
M i c r o s o f t c o l o u r B A S I C (as 
s t a n d a r d ) • A d v a n c e d s o u n d 
w i t h o c t a v e s - 2 5 5 t o n e s . 

S P E C T R U M F A C T S 
M a x i m u m user R A M 

2 9 , 6 7 9 By tes 
Tex t S c r e e n 16 x 3 2 
H i g h r e s o l u t i o n . . . . 2 5 6 x 192 
C a s s e t t e L e a d I n c l u d e d 
V I S C O U N T T e a c h you rse l f 
D r a g o n B a s i c C6 .95 

PLUS 

• SPEECH SYNTHESISER or a 
• TL CASSETTE RECORDER MURRVl 

Limi ted 
Offer 
only • 
Ask tor 
deta i ls 

e a c h w o r t h 
W h e n y o u b u y any 6 T e x a s S o f t w a r e m o d u l e s 
p i . s s e ask for detai ls . S u b j e c t t o ava i l ab i l i t y 

PI us a wide range of other peripherals & software for 
DRAGON from your local SPECTRUM dealer -See 
our SOFTWARE pagel 

S t w r n u m C o m p u t e O i l * l a w n o (onnact lon wtiaiaoMMr vMtti <ha / X - ^ M c t i u m C o m p u w i m a n u t i r n i t a r i try Sinclair Raaaarc* l t d . 
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There's a Spectrum Centre near you... 
AVON 

PAIGNTON Devon Computers, 81 Uppei 
t Rd I EL 10803) 626303 

BATH Software Plus. 12 Tort SI. 
TEE: 10226) 61676 
BRISTOL Biensal Compvters ltd,, 
24 P«fk Row TEl: |0272l 2S418S 
WESTOM-»IIP«n-MARE U K 
Computers, 37 Alfrnd 31. TEl TBA 

BEDFORDSHIRE 
BEDFORD Stanad Lid., I IB Mldlatf Rd 
TEL (0234)49341 
DUNSTABLE Dormant. 7-11 Biwd Walk. 
IfcL: |0682l65616 
LUTON Terry More. 49 George Si. 
TEL: |0M2) 23391/2 

BERKSHIRE 
READING David SauMers Comptttr 
Centre, 8 Yield Hall Place 
TEL 10 7341 (>80719 

BUCKINGHAMSHIRE 
CHESHAM Rued PHotograpliy & 
Couplers. 113 llijh SI, TEL [0494.1783373 
LEIQHTON BUZZARD Ihe Coeiputor 
Centre at M«ton Keynes Music, 17 Bridge St 
TEl: 105261382504,376622 
WINDSOR Wyconae Video. 44 Kino 
Edward Court TEL: <07536167441 

CAMBRIDGESHIRE 
CAMBRIDGEK. P Ltd. 12a Kings Para*. 
TEl |0223l 68087 
PETERBOROUGH Petertorougl 
Communications, 91 Midland Rd 
TEL: <0733) 41007 

CHANNEL ISLANDS 
OUERNSEY Grul'3,3 6 TM Pollet SI 
Peter Port TEL (0481124682 
JERSEY Audio « Computer Centre 
7 Peter St. SL Heller, TEL: 106341740(0 

CHESHIRE 

CLEVELAND 
MIODLESBROUGH McKe/>nB & Brown 
190 Llnldorpo Rd. TEl: 10642! 248346 

CORNWALL 

CUMBRIA 
BARROW-IN-FURNESS Barren 
Computer Centre. 96 Churca St. 
TEL 102291 38363 
CARLISLE Tke Conputei Ceetre. 66-SB 
lusher Si TEL: |0228|277M 
WHITEHAVEN P 0 Hm*m. 16 Kb* SL 
TEL 1094612063 

DERBYSHIRE 
ALFTtETON Gordon Haiwoot 69/71 High 
St Tfl-1(1773) fl.-K>im 
DERBY C T ENetronlcs, at Camera Tlorpe, 
The Spot TEL <0332)360466 

DEVON 

DURHAM 
DARUNOTON McKeiua A Brown 
102 Bondqate. TEL <0325)59744 

ESSEX 
BASILDOM Godfrey's 28-32 East Wall, 
Twin Cwtie TEL: (0268) 289379 
CHELMSFORD Muton Hayman lid. 
5 Broomtleld Rd. TEL. 102461354596 
ILFORO Prol Lnterjrise.v 1 Centreway, 
High Rd leeil loSatesturysi 
TEL: <01) 563 0144 
LOUQHTON Mlcio t. Movie Chawe! 
309 High Rd. TEl: 101} 608 1216 
RAINHAM Microway Compilers 39 High 
St. TEl: 106341376/02 

GLOUCESTERSHIRE 
GLOUCESTER Tho Model Slop 79 HI 
NorthgaleSI TEL (04521410693 

HAMPSHIRE 
ALDERSHOT Uavld Saundws Conputer 
Centre. 51 SlaUen Rd. 
TEl: 10252) 20130 
BASINGSTOKE Fisher's, 2-3 Market 
Place TEL 10256122079 
PORTSMOUTH Coaipiei Cornoi, 261 
Commercial Rd. TEl: 107051833938 
PORTSMOUTH W«t*rfoov1ll« G B 
Microtia*, 7 Oueeas Prde TEL (07014159911 
SOUTHAMPTON R. J. Parkei « Son Ud. 
11 Portsmouta Rd.Woolston 
TEL <0703) 434137/8 
WINCHESTER Wlnchostor Camera £ 
Coapelor Centra. 75 Parchment SI 
TEL'(0962) 63982 < Just Opening) 

HEREFORD 

ALTRINCHAM Mr. Micro. 28 High SI 
TEl: TBA (Phone |061) 728 2282 lor Inta.l 
CREWE Mtcroman, Unit 2.128 NanWlch Rd 
TEl 10270)216014 
CHESTER Oikleaf Computers Ltd.. 
100 BougAton TEL: <0244) 310099 
MACCLESFIELD Camera «. Compter 
Ceetre, 118 MUI St. TEL: {0625127468 
NORTHWICH Camera & Computer 
l>«itie. 3 Town So TEl i0606}45629 
STOCKPORT Wildly Ltd, I little 
UMertank. TEl: 1061)480 3436 
WARRINGTON Wildings, I I I Bridie St 
TEl 10925)38290 
WILMSLOW Swirt or Wllmsluw, 44 St. 
Annos Parade. TEl. (0626)626213 

HEREFORD Metgray Hi Tech Ltd 49 
Broad St. TEl: 10432)276737 

HERTFORDSHIRE 
HATFIELD Microwurld, 2 Crawford Rd 
TEl: 107072) 64137 
HEMEL HEMSTEAD Faxmlnster ltd. 
Computer & Electrical Discount Centre 
26 Market Sq TEL: (0442) 65044 
HITCHIN Camera Arts i Micro Computer 
DMstaa), 68s Hermitage Rd. 
TEL: (0462169286 
POTTERS BAR Tho Compute 3luv 
19/High St. TEL (0707)44417 
ST. ALBANS (H«rta) Clarks Computer 
Centre. 14/16 Holywell H hi 
TEL: 10727152991 
STEVENAGE D J. Computers 11 Town 
Sq. TEL: [0438165501 
WATFORD SRS Microsystems Ltd 94 
The Parade, Hltf St TEl (0923) 26602 

HUMBERSIDE 
QRIMSBY R. C. Johisoo Ltd, 22 Frtarpale, 
Rrmrhead Centre. TEL 104/2142031 

ST. AUSTELL A B 4 C Computers Huchy 
House, 6 lewer Aylmer Sq TEL <0726)64463 

ISLE OF MAN 
DOUGLAS T H Cnlntmnin I M 
67-61 Vldorla St TEl >062413482 
IJusI Opening) 

KENT 
CANTERBURY Kent Micro Systems, 
Conquest Houso. 17 Palico St 
TEL: 102271 60200 
SEVENOAKS Ernost I leldor Computers. 
Dorset SI. TEl 107321456800 

LANCASHIRE 

LEICESTERSHIRE 
LEICESTER VQungs, 40/42 Bel** St 
TEl: (06331544774 
MARKET HARBOROUGH Hartorough 
Home Computers, 7 Ctcrca St. 
ItL' lOBbUI 03066 

LINCOLNSHIRE 
GRAMTHAM Oaklnaf Conjoin, x t id , 
121 (Mloy Hd TEL: 10476176994/70281 
LINCOLN MHO Computers, 24 Newlands 
TEL (0522) 26907 

LONDON 
E6 Pnrclvals, 85 High SI North, Eaet Ham. 
TEL (01)472 8941 
E8 McGowaas, 244 Graham Rd , Hac*»ey 
TEL (01)5330936 
EC2 Dovron Computer Centre. 155 
Moergalo TEl: |01l 638 3339/11130 
N14 Youngs Electronic I ft Fieldmaslet 
t9 Ihe Broadway. The Bourne Southgate 
TEL (01) 882 5679 
N20 Cactlehurst Ltd.. 1291 High Rd 
TEl (01)446 2280 
NW4 DA Viae* Coapjtei Store, 112 Brent St 
Hendon TEL lOII 202 2272/3/4 
iJustOpenmgl 
NWO Mowostape. 459 Kingsbury Rd 
TEL <011204 $352 
SE1 Vic Odden's. 6 London Bdg Walk 
TEL. lOII 403 I9B8 
SEO Square-Deal, 376 Footicray Rd, 
Ht>* Eltt sfl TEL (01)8591516 
SE15 Castleaorst lid. 152 Rye Lane. 
Peckham TEL: <011639 220b 
SWO Cholsea Micros Ltd, 14 .ierta Place 
Ttl >01)385 8494 
W1 Oevron 4 Edgvrve Rd. 
TEL 101} 724 2373 
W1 Computers or Wqmoro Streol 
87 Wlgmore St TEL. (Oil 4860373 
W1 Sonic Foto & Micro Cower, 266 
Tottenham Court Rd TEL: lOI} 680 5826 
W3 Colormabc Computers. 44 HI* St., 
Acton. TEl 1011992 7611 
W11 Electrolvlvme, 120 Nottlng Hill Gate 
TEL" (01) 2217029 

MANCHESTER 
GREATER 

MANCHESTER Lomai Lid., 8 Exchange 
St, St <Ua't S« TEL <061| 8326167 

SWINTON Mi. Micro Ltd . 69 Partition 
lane TEL: 1061.7282282 
0*e« Friday until 8 p • 
HYDE Pase, 213-215 Market Si 
TEL: 1061) 366 5935 
BOLTON Wilding Ltd 23 Deantgite. 
TEL: 10204) 33612 
ECCLES Home I Business Computers, 
4 Nertmuyi EcdM Procmcl. 
TEL <0611707 2004 
WIG AN Witting Ltd., 11 Metws Si. 
TEL >0942)44382 

MERSEYSIDE 
HESWALL Thurnguard Computer System. 
46 PensOy M TEL |0S1| 342 7516 
LIVERPOOL Beam H*5», 20 22 
Whitechappln TEl 1051)709 9898 
LIVERPOOL (A ln t rM) Hargrenes 
31/37 Wartreck Moot TEL (0611525 1782 
SOUTHPORT Central Computers, 575 
Lord St TEl: 10/04131881 
WIDNES Compute City. 78 Victoria Rd 
TEL: <0611420 3333 

MIDDLESEX 

EX MOUTH Open caannoi. 30 Ihe Straed 
TEL 103952)4408 

ACCRINGTON PV Competent. 38A Water 
St TEL: 10254136521/32611 
BURNLEY IMO Computor Contro. 39-43 
Standlsh St. B811 1AP TFI. (0282)54299 
BURY (Lane*.) Micro-North 7 Broad SI. 
TEL: 1061) 797 6764 
OLDHAM Hom> & Business Computers 
Ltd., 54 Yorkshire SI. TEl: (061)«33 1608 
PRESTON Wilding's 49 Flshmuate 
TEL: <0772) 566250 
ROCHDALE Home & Busness C«ip*leri. 
75 Yorkshire St. TEl: TBA 

EOGWARE Breaker 1-4 130 High St 
TEl: 101} 952 7488/8860 
HARROW Camera Arts |Mlciu Computer 
Division, 24 St Aw'tftd TEL (01)427 5469 
HAYES Chlpstop IOOO Uxbrldge Rd 
TEL: 101! 6/3 2611 <Juil Openlngi 
TEDDINGTON loddingtw Camsra Centre, 
Broad St TEL 101)977 4716 

NORFOLK 

QT. YARMOUTH Tony Hood Electronic. 
?6a Martet Gate Stop** Ctnire. 
TEL: 1049313143 
THETFORD TftetTord C B & Micros, 21 

I St TEL: 10842161645 

SUSSEX 

NORTHANTS 
NORTHAMPTON Basic Computers & 
System Ltd.. 72 Kingsmorpe Hollow 
TEl (0604)710740 

NOTTINGHAMSHIRE 
NOTTINGHAM Cameo Compilers. 
8.9/10 Trinity Walk. TEl: (0602142912 
NOTTINGHAM Basic. 39-41 Trent 
Bwlevard, West BiidgeTord 
TEl. (06021819713 

NORTHERN IRELAND 
BELFAST Arthur HoDson ltd. 3/ Gl 
VctoruSt TEL (0232)246336 
LONDONDERRY I ovle Computer 
Systems. 3 Bnhnp St TEl <0504:.(>B337 

OXFORDSHIRE 
ABINGDON Ivor Fluids Computers. 
2i Start SI TEL 10236121207 
BANBURY Coapter Plus 2 Church Uno 
Til {0296)55890 
OXFORD Ivor FWds 7 SI Ebbos St. 
Ttl i'0236)21207 

SCOTLAND 
DUMFRIE9 Vunnals, 71 English SI. 
TEL <03871454/ 
EDINBURGH The Silicon Centre 6-7 
Antigua SI TEL: 10311567 4546 
GLASGOW VJetoi Morrtt Ltd.. 340 Arvrfe 
St TEL (041)221 8958 
HAMILTON Tom DIcktwConputers.B 12 
CalrowSt TEL <0698; 283193 
KILMARNOCK Vennats, 49 FOregatn. 
TB. (0563) 3217b 
KIRKCALDY fcrtcaldy Photographic 
Se-vtces, 254E High SL, I Ifo 
Ta. 105921204734 
PETERHEAD North East Compeiors. 
1-3 Ellis Si. TEL <0779)79900 
STIRLING R. KIIpatrlck. 58 Port St. 
TE. <0786)5532 

SHROPSHIRE 
SHREWSBURY Conputarami. 
13Casting,ite TEL TBA 

SOMERSET 
TAUNTON Grays, 1 St James St. 
TEl 10823)729B6 

STAFFORDSHIRE 
STAFFORD, Compulerini, 59 Forgato St. 
TEL (0786141899 
STOKE-ON-TRENT Compolerama, 
11 Vlarkel SQ Arcade, Hanley 
TEl: 107821268620 

SUFFOLK 
BURY ST. EDMUNDS Bury Computer 
Ceilre 11 Gitlkttafi St TEL |0284| .'06/ 72 
IPSWICH Bralmme. 24 Crowe St 
TEl <0473i50965 
LOWESTOFT Join WMs. 44 London Rd. 
North TEL (0602)3742 

SURREY 

NORWICH Sound Marketftg, 62 St 
I St TEL (0603)667725 

CAMBERLEY Canera Arts {Micro 
Cutipu'.ci Dlvlsioe), 36 High St 
TEl: 10276165848 
CHERTSEY Chertsey Computer Centre. 
1 Windsor St. I EL <09328164663 
CROYDON Cadcom Ltd., 96 Whhglft 
Cenre iNoxt foot lo MacDanHd'sl 
TEl: |0li 686 8393 
GUILDFORD Tho Mooet S*x> 23 Swan 
t an! TEL (00772i 0483 39115 
HASLEMERE Haslemere Compilers. 
25 Junction Place, adi Rex Cinema 
TEl<0428)54428 
NEW MALDEN Surrey Micro System. 
31 High SI TEL (Oil 942 0478 
WALLINGTON Surrey Micro Systems Ltd.. 
53 Noodcote Rd TEL: |01| 647 5636 
WOKING Harpers, 71/73 Commercial Way 
TEL 104862161061 

BRIGHTON Capricorn, 10ueon Rd. 
TEL: <0273129634 
LITTLEHAMPTON Wan Chase Ud., 
39 HWSl. TEl . <09064) 5674/4545 

TYNE & WEAR 
NEWCASTLE-ON-TYNE NewcaMln 
Camera t Conpuinr Mart, W NorlhumburIM 
CL TELi'06321 327461 

WALES 
ABERYSTWYTH AborData atGallaways 
23 Pier SI TEL (0970)615522 
CARDIFF Randall Cox, 18/22 High SL 
Arcade. TEl: (0222131960 
NEWPORT (G«v«nt) Randall Cox, 118 
Comnertul St TEl (0633)67378 
PEMBROKE RMdan Cox, 19 Mils SI. 
TEL: 1064)668 2876 
PORT TALBOT micro 6en, 6 Koyai 
Buildings, Talbol Rd. TEL: i0633j 887730 
WREXHAM 1 ER06«tS.2BKtigSt 
TEL: <09'8l 364404/364627 

WARWICKSHIRE 
LEAMINGTON SPA IC CompMers.43 
Retsell St. TEl |0926> 36244 lOpenlog 
Sooa) 
RUOBY The Rugky Micro Ce^re, 9 11 
Regent Si TEL <0788)70522 

WEST MIDLANDS 
BIRMINGHAM Sherwood! Gl Wesltro 
Arcade TEL 1021} 236 7211 
COVENTRY Country Micro Ccnlre. 33 Far 
Goerord St. TEl <0203168942 
DUDLEY Ceolral Computer Service*. 
35 ClwrciH Preclncl TEL: TBA 
WEST 9ROMWICH Bell & Jones, 
39 Ooeens Sq. TEl: 1021)563 0820 

WOTCESTER 
WORCESTER David Wirmg Lid., 
I Marmloi House, Hlpi Si. TEl <0806! 27551 

YORKSHIRE 
BRADFORD ErrKkjs Foto-Sonic Htiiw. 
Rrwsoi S| TEL. 10274130B266 
HULL Tw Computer Centre (HumtorsKe) 
Ltd, 26 Ailaty Rd. TEL 10482)26287 
L E E D S Base l Bi<9«, * Lower Brlppsto 
TEl I05321454451 
SHEFFIELD Superior Syslems Ltd.. 178 
West Si TEl: <0742) 755005 
SKIPTON Look i Seo. 45 Bolmoat Bridge 
TEL: 0756 60078 
YORK York Compete! Contra, 7 Sioneqaie 
Arcade TIL: (0904; 641862 

N E W 
SPECTRUM 
MEMBERS 

Check y o u r a rea 
there are many 
new S P E C T R U M 
dea le rs t h rough-
ou t t he U .K . So 
there 's a g o o d 
c h a n c e there ' l l 
be a S P E C T R U M 
cen t re near you! 

Not «»l n o r m carry vwirv x l w i l v u t Inm.p laaw phon« l » r o m XWHIHJ • K*»m»v - Prlc*. co>r« l M i inw ot pciing to pran F * O F 
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w i t h A r t i e 

12. GALAXY WARRIOR/ 
STAR TREK 
Galaxy Warrior — Destroy all the ' 
Klingons in the Galaxy and exit { 
through a black hole into a new 
Galaxy Star Trek - You have 
15 star- dates and your mission 
is to cestroy 7 Klingons > 
£5 95 16K ZX81 I 

A r t i e f o r all y o u r S inc la i r Z X 8 1 

ANOTWtR QRtAT 
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T H M M C 
Z X » 1 



Z O M B I E S 

VISA 



No MORE LUCKY DIP; 

Have you ever eagerly loaded a new 
program only to discover that you've wasted 
your hard earned cash? We know how you feel 
-we've suffered too. 

Our company, Mr. Micro Ltd, has 
grown out of a passion for home computing, 
an obsession that went far beyond a hobby. 

We are determined to ensure that all 
programs and accessories which bear the 
Mr. Micro name are proven, tried, tested and 
debugged and represent excellent value for 
money. After all we were in from the beginning 
and we have built ourselves a hard earned 
reputation in the world of home computing. 

Our packaging has undergone a 
complete re-design so that before you buy 
anything you know exactly what the package 
contains, how it works and what the screen 
display will look like. 

No lucky dip-we've get nothing to 
hide. All our programs are well — 
written, exciting and exhilarating, 
designed to stretch your 
capabilities to the full and 
extract every ounce of I j ^ l 
performance from your 

MICRO I T 
69 Partington Lane, Swinton, Manchester M27 3AL , 

England. Telephone: 061-728 2282 

STRETCH YOUR 
MIND & MICRO 

WITH 
MR. MICRO 

GAMES 
& ACCESSORIES 
Mysterious Inland Vic 20 J6 K £9.90 

Your graphic adventure liegins after 
escaping f i r m prison in a hot air halloon-
try to land il on Mysterious Island, then the 
tun rcallv btgms. • Booby Trapped Field* • 
Killer Bees • Hostile Natives • Hidden Clues 
• Force Fiedx • Capture the Nautilus a Ful l 
Graphic Duplay • Several Games lead to 
Hxciting Climax • Separate Pracucc Program 
• Includes Blank Data Tape to store the game 
to play later. 

Thi:i K*uiic rctjuircr. u high level of r.kill 
and lightning reflexes. All successful 
adventures can claim a unique personalised 
award by sending Mr. Micro their final 
position at Lie end of the game-(For use with 
Gunnwxlorr Vic 20, 16k expansion, by 
joystick or kcylward). 
Ram dam Vic 20 £13.90 

Tl i is Kcessory enables programs which 
would nonr.ally only work with 3k expansion 
to work with 8k or 16k expansion R A M D A M 
save* havinj to buy a 3k pock if you already 
own an 8k t r 16k. Wi th R A M D A M and a 
Commodore 16k expansion all known tape 
games will nut oil your V k 20. a Includes 
Memi>rv T« t Program • Free 6 5k game 
• MICROVADKRS for use with Joysticks. 
Hunchy Spectrum 48k £6.90 

Guiik (Quasimodo over the ram pans to 
rescue Ksmeralda. I-cap flames, dodge arrows 
and ring the bells. • Amazingly good graphics 
• Fast Arcade Action • You'll be surprised at 
what your micro is capable of • Very 
demanding. 
Dragon lamer Dragon 32 £9.90 

Alkivs Atari type and other digital 
joysticks to be used with the Dragon-giving 
better response and more control. For the first 
time your I.Tagon wil l be able to reflect your 
true skills. • Achieve higher games scores • 
Less Fnismtion. 

Plus To ensure maximum value, 
Dragon Tarter includes two original games for 
use with digital joysticks: 
Goklrush Vic 20 3 5k £6.90 

This jraplnc adventure program was the 
first in the vor id to offer real gold for the 
successful adventurer. An idea which has t>een 
much copied but never equalled, • Fun • 
I educational • Challenging a Clues • Puzzles 
• Searches • Fast Reaction Game. 

Should you experience any difficulty in 
obtaining Mr. Micro products from your local 
dealer, they are available post free direct from 
Mr. Micro. 

Send youi remittance to: 
Mr. Micro Ltd. 69 Partington Lane, Swinton, 
Manchester M27 3AL. 

CJieqjes should I * made payable to 
Mr. M k r o Ltd. Please allow 28 days for 
delivery. 
Note to dealers 

You should benefit greatlv by stocking 
the Mr. Micro range of software and 

You should benefit greatlv by stocking 
the Mr. Micro range of software and 
accesories. For further details telephone 
Jim Gregory at Mr. Micro without delay. 

TRADE D ISTRIBUTION BY: 

PCS. 
Utft A. So.tslu» Kimk lihl Est , emu 

Rrandi Head. l.ower Darwco. t Aiut, BBiOPR « Bui 
Id. 02M f)V 1211 KTlfhll 
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wm 
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•DISKING 
EDUCATIONAL SALES DEPARTMENT 
Liphook, hants, GU30 7EJ, U.K. 
TEL (0428) 722563 TELEX 849131 G 

FLOPPY DISKETTES 
Memory Excellence 
Without doubt the PRICE/PERFORMANCE winners with their new Japanese 
media. Such high quality, is currently yielding zero reject rates and certification 
levels easily surpassed in actual performance. Protected by a special anti static 
lubricant, head performance and media life are also extended. 

5%" DISKETTES 
Certified for single OR Double density, and with hub ring 
reinforcement. 

3481 SV Sided 48 tpi 
3491 D.'Sidod 48 tp> 
3KX S/Sided 96 tp i . 
3501 D.'Sldao 96 tpi 

48 tpi suitable to ' 35 0 ' 40 track operation 
96 tpi suitable t c 77 0 ' 80 track operation 
10 b 16 Hard Soctor ovailoble at some pr.cn* 

8 " DISKETTES 
3060 8 /S ided Si Density 
3090 S/Sided 0 /Dens i ty 
3102 D/Sided D-'Denvity . 

32 n«rd SEE TO > available at same pncos 

6XCVAT 
£21.90 
£24.90 
£30 90 

ALL ORDERS FOR DISKING EDUCATIONAL SALES DEPARTMENT 
PLEASr CLEARLV MARK YOUR 
ORDERS FOR THE ATTENTION OF 
DISKING EDUCATIONAL SALES 
DEPARTMENT 
Those special low prices, apply to 
Educational Establishments. We will 
despatch goods on receipt of an 
official order, lor o'der values over 
f'30.00 inc: VAT We do this on the 
UNDERSTANDING THAT 
INVOICES WILL BE SETTLED 
WITHIN THIRTY CAYS or 

preferably leas please. 
Alternately, you may send your 
remittance with your order if you so 
wish Also bear in mind, that you do 
have to pay VAT, which will be 
addod to those prices 
If you are in any doubt, please see 
the coupon on this ad., to help with 
your calculations, or telephone) us 
foi assistance. 
NO FREE GIFTS are included, at 
these prices. 

U.K. P&P RATES INC INS. EXC. VAT 
Minidisks 1 2 PACKS each pack @ 95p 
Minidisks 3-5 PACKS each pack @ 75p 
Minidisks 6 9 PACKS each pack @ GOp 
Minidisks 10 • PAC<S ' POST FREE * 
8" disks 1 2 PACKS each pack & f 1.60 
8" disks 3-5 PACKS each pock @ £1.20 
8" disks6-9 PACKSeach pack @ 90p 
8" disks 10+ PACKS ' POST FREE • 
LB5 5.25" Library bcx 1 4 off @ 40p 
1 B5 5.25" Library bcx 5-9 off @ 3C*i 

LB5 5.25" Libra-ybox 10-
LB8 8" Libra-ybox 1-4 off 
L B8 8" Libra-ybox 5-9 off 
LB88" Libra-y box 10 + off 
For CK5 5.25' Cleaning kit 
Minidisk postal rates 10+ POST FREE 
For CK8 8" Cleaning kit read 8" disk 
postal rates 10 t POST FREE 
For SDL or SDlX 15.25" version onlyl 
read Minidisk postal rates 

CLEANING KITS 
Prevent head crashes and 
ensure efficent error free 
operation. Enough for 26 bi-
monthly cleans 6- a lot 
cheaper than a service call! 
CK5 for 5.25" disk drives 

£14.90 
CK8 for 8" disk drives 

£14.90 
Prices EXC VAT 

DISKING EDUCATIONAL SALES DEPARTMENT 
Liphook. Hants. GU30 7EJ. U K 

TEL (0428) 722563 TELEX 849131 Telbar G 

QTY DESCRIPTION PRICE EXC VAT 

TOTAl GOODS VALUE EXC VAT 

TOTAL DELIVERY AND INSURANCE 

SUB TOTAL EXC VAT 

VAT 

TOTAL VALUE OF ORDER 

Narmt: 

Address 

Tel No: 

Or plaano chapo my crodu card No: 

ACCESS VISA b DINERS CARD WELCOME 



SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 

\ Qy l/Vj 

w s- « •JsaBk -v 
•:—v 

W V 

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ultimate role playing adventure for the SPECTRUM/ZX8I. 
You can become a warrior, ell 01 wizard on a quest 10 lind and use 
the rings of creation: to destroy the R'ack Crystnl and defeat tne 
Lords of Chaos. Held within six programs lies a land of fubuour. 
treasures and ^vthical monsters Journey through the idnil of 
Beroth, explore the castle of shadows, descervd into tno 
Shaggotha loir, search tor diamonds in the sea of sarvd but beware 
of sand sharks! Confront Ihe fire demon in his ieinplu, battle 
against the loids of Chaos and win your way to the Black CryHal. 

By splitting Black Crystal into six programs we can provide more 
variety and (Mail than any other adventure for the Sinclair 
computers. 

Real time monste' battk>s Superb graphics. Save game feature. 
All six parts Me supplied logethm on cassette, boxed wiiri 
mstiuction booklet. 

SPECTRUM 48K: 180K OF P R O G R A M " 
I N S I X P A R T S — O N I Y £ 7 . 5 0 

ZX81 16K: OVER 100K OF P R O G R A M 
IN SEVEN P A R T S ONLY £7.50 

W H Y PAY M O R E FOR LESS OF A N 
A D V E N T U R E 

C a r n e l l S o f t w a r e L t d . N o r t h w a y l a n d s I n d u s t r i a l Esta te . 
M o l m a y R o a d . H e r s h a m . S u r r e y K T 1 2 3PL. 

Please send me. Slack Crystal for my 
• Spectrum 48K . . . . . f7 50 
n 7XR1RK P 7 S 0 

I enclose a cheque/postal order I payable to CarneH Software) for f 
NAME 

ADDRESS 

T R 4 D E E N Q U I R I E S W E L C O M E 

310 STREATHAM HIGH ROAD, LONDON SW16 6HG 
Tel: 01-769 2887 

Oport Tues. -Sat 10 3 0 a m to R 0 p m (Closfid Mondays) 

SOFTWARE FROM ALL THE BEST SUPPLIERS 
- OVER THE COUNTER -

PLUS GROWING RANGE OF PERIPHERALS 
SEE IT 'N TRY IT BEFORE YOU BUY IT 

SAE appreciated for catalogue - but please specify 
for which computer. 

ZX81 z x spectrum 
THE WORLD'S GREATEST RAMGC OT 

SINCLAIR SOFTWARE 
PIONEERS IN 1981 - WAY AHEAD TODAY 

bbc-acorn C ^ ® 
NEW! — BUFFER CLUB for regular customers. 
Special Offers — Lectures — Foreign Trips — 
Software Promotions. Ask for details of membership 
on your next visit. 

C 
MEMBER O- f HE COMPUTER TRADE ASSOCIATION YOUR HAIR DEAL 

GUARANTEE 

VISA ACCESS AMERICAN EXPRESS DINERS CLUB 
ALl CARDS WELCOME ) 

SPECTROGRAPHIC 
(for Sinclair Spectrum 48k) 

"A complete graphics toolkit...very easy to use..^ 
documentation clear and concise" 

(PersonaI Computer World) 
For Teachers For Games Enthusiasts For Artists Fur Everyone! 
Exploits the Spectrum's superb graphics potential to the full: 

• 11 graphics procedures 
• Hi- and lo-res sketch pads 
• 8 sizes of text 
• a mini-text editor 
• colour WASH and PAINT 
• create your own UDG characters 
• SAVE displays on tape or PRINT on ZX Printer 
• RELOAD displays into your own programs 

send £6.90 for cassette and manual 
'graphics software for ZX81 also available* 
send s a e for our full list of games, statistics, graphics and scientrtic software' 
Full rnoney-bcCk guarantee Trade enquiries welcome 

Dept , 36 Femwood, Marple Bridge, 
Stockport. Cheshire, SK6 5BE, England. 
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If you. either by yourself or with a team of 
colleagues, have written an original game 
for any of the following home microcomputers 
S/NCi AIR SPEC TRUM COMMODORE ?0 or 6.1 
BBC MODEL B If XAS INSI RUMEN f$ -:A 
DRAGON APPLE If 
OHIO I A TARI . 

- then look no further 
Whether it be the best shoot e n up arcade 
action yet devised, a fiendishly cunning adven 
turn a challenging strategy game for two (or 
more) players, or just a bit of fun for the very 
young we have the resources, expertise, and 
contacts to professionally package and market 

your game WORLDWIDE. 

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

o 
Send a cassette or disc copy (keep one for 
yourself, by registered mail for your own 

protection to: 

M e g a b y t e 
M a r k e t i n g 

Dept I 79 BHCDRICK HI) 
EASTBOURNf SUSSEX 

REMEMBER time is all important so' 

OOM 
For the 16K or 48K 

O R I C - l 
So fast, it'll 
take your 

breathaway! 
only L&V.S0 
F E A T U R E S l i 
• Written entirely 

in MACHINE CODE 
• Over 50 skill levels 

• Random scoring spiders 

• One or Two Player Cption 

• Hall of Fame • Full colour and sound 

Bonus lives every 12000 points • Deadly PACPERSON attacks 

, Blast the fast moving centipede, as it snakes down towards 
f 7 ] you, in the depths of the green forest. Score points by 

shooting-up mushrooms and the deadly spiders. But beware 
of the hungry PACPERSON, which will gobblo anything in 
its path. The higher your score rises, the faster the action 

becomes, until it is only a screaming blur of colour and sound. | 

\ c h e c l u e o r p ° f o r £ S 50(postagepaid), 
v 1\ ^ stating computer type and memory si?*-, to 

KDKJBRDEII5K1 
SOFTWARE 

FREEPOST. SWANSEA, SA3 4ZZ 

mm 
A L L Y O U N E E D T O D E S I G N S C R E E N G R A P H I C S 

The CYBERGRAM GRAPHIC AIDS PACK contains on assortment of 
f i f ty A4 shoots on Bond and Tracing paper, overprinted with grids 
carefully proportioned to the VIC screen. Designs can be accurately 
translated from nnr-i' tn virion vwithmit any nl th»> distortion irrplirlt 
when using ordinary graph poper. 

VIC-20 SCREEN P L A N N E R * identify all PRINT, PEEK and 
POKE positions on an accurate and correctly proportioned grid. 

VIC-20 SCREEN MEMORY ADDRESS MAPS instantly locate 
all PEEK/POKE values on the screen Planner with these tracing overlays 
on both Stondord ond Expanded VICs. 

VIC-20 HIGH RESOLUTION PLOTTER • each pixel Incivldually 
mapped ond "CHAR1 positions identified to get the best out of "he 
Super Expander capability 

VIC-20 CHARACTER DESIGNER * invent your own graphic 
characters and calculate their data values rapidly with these detailed 
sheets. 

A t last y o u can organise your V IC-20 graphics capabil i ty w i t h 
a professionally designed computer aids pack, and keeps 
detailed work ing record of the development of your program 
sequences. Moll Order ONLY 

GRAPHIC AIDS STANDARD PACK £4.50 inclusive 

•economical CONT NUATION PACKS <100 U>eetsl also available 

Ileum make Cheque, payable to CYBERGRAM DESIGNS 

10 G rove House Cour t N o r t h Lone Leeds L S 8 2 N Q 
Allow 28 days tor delivery 

Each kit contains 
I step by step instruct^ 
ions for easy, trouble-free installation within 
your Spectrum case. pricosinclude p & P «"d VAT ' 
FREE with every order the UNIQUE 
DEL TA CHIPCHEK Memory Diagnostic 
Cassette worth £3.50 

Al l you need to do is cut out this coupon, 
tick the appropriate box, enclose your 
cheque or Access No. and we' l l do the rest 
Name 
Address 

Postcode 

Access 
Number 
M a k e c h e q u es payab le t o Se rvoda ta L td 

L DELTA RESEARCH LIMITED 
\ 15 Church Street. Basingstoke. Hants RG211QG 

Tel 0 6 3 5 45373 
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HOME & BUSINESS TECHNOLOGY 

PROTECTIVE COVERS AND 
CARRYING CASES 
Polyester Cotton Cover £3.97 
Soft PVC Cover £4.45 
Hard Carrying Case for Computer, Cables. 
Cass/ Disc Drive £55.20 
Soft Carrying Case for Computer, Cables, 
Cass/Disc Drive £23.00 

JOYSTICKS AND SOFTWARE 
BBC Joysticks - pair £13.00 
BEEBSTICK Fully proportional for Computer 
Aided Design £29.90 
JOYSTICKS GRAPH CS Draw and Save your 
own Line Diagrams £5.75 

HARDWARE 
Sound Pick-Off ModilelSimpletofit) £6.95 
Loudspeaker in cabinet plus cable for above 
pick-off £27.95 
Loudspeaker plus Amplifier for above pick-off 
(Blaster) £37.50 
NOW IN STOCK R.H. ELECTRONICS light pen 
includes software £45.94 

£138.00 
£55.20 

ATPL EPROM Programmer 
ATPLEPROM UV Eraser 
MICREX X-Y Digitisei No drift, precise 
•f software £86.25 

BOOKS 
NEC30Hr BASIC £5.95 
BASIC PROGRAMMING ON THE BBC 
MICRO-CRYER £6.96 

PRACTICAL PROGRAMS FOR THE BBC 
COMPUTER & ATOM £6.95 
LET YOUR BBC COMPUTER TEACH YOU TO 
PROGRAM - HARTNELL £6.45 
THE EBC MICRO REVEALED - RUSHTON £7.95 
CREATIVE GRAPHICS ON THE BBC COMPUTER 
ACORNSOFT £7.50 
GRAPHS AND CHARTS ON THE BBC COMPUTER 
- ACORNSOFT £7.50 
LISP ON THE BBC COMPUTER -
ACORNSOFT £7.50 
ASSEMBLY LANGUAGE FOR THE BBC MICRO -
BIRNBAUN £8.95 
30 PROGRAMS FOR THE BBC COMPUTER 
EVANS £4.95 
GAMES BBC COMPUTERS PLAY 
HARTNELL, GEE, JAMES £6.95 
EASY PROGRAMMING FOR YOUR BBC 
DEESON £595 
PROGRAMMINGTHE BBC MICRO- £6.50 
THE EOOK OF LISTINGS 
HARTNELL. RUSHTON f3.75 
BBC COMPUTER-USER MANUAL £10.00 

SOFTWARE FOR THE BBC COMPUTER 
PROGRAM POWER KILLER GORILLA £7.99 

NEW ACORNSOFT GAMES 
COUNTDOWN TO DOOM £9.95 
STAFSHIP COMMAND £9.96 
UK SPACE INVADERS MODEL B £7.50 
UK ATLANTIS £7.50 
UK HYPERDRIVE £6.50 
UK STRATOBOMER £7.50 

CLARE SOFTWARE 
CLARES THE KEY £12.95 
CLARES GRAFDISK £12.95 
CLARES REPLICA £12.95 
UK LEAP FROG f7.60 
SUPERIOR SOFTWARE GALAXIANS £7.50 
SUPERIOR SOFTWARE INVADERS £7.50 
SUPERIOR SOFTWARE SPACE FIGHTER £7.50 
SUPERIOR SOFTWARE CENTIPEDE £7.50 
SUPERIOR SOFTWARE ALIEN DROPOUT £7.50 
SUPERIOR SOFTWARE FRUIT MACHINE £7.50 
SUPERIOR SOFTWARE ROAD RUNNER £7.50 
SUPERIOR SOFTWARE FROGGER £7.50 

The above piices are VAT inclusive. 
Add C1.00 p&p for orders below £100.00 and 
C10.00 ISecuricor delivery) for orders 
above CI00.00. 
Access and Barclaycard accepted on all items. 

This price list supercedes all other price lists 
and may be amended without notice 
INSURANCE 6 EXTENDED WARRANTY 
Write for details 

ELTEC COMPUTERS 217 Manningham Lane, 
BRADFORD BD8 7HH 

Tal: (0274) 722512 

Q u a l i t y ZX SPECTRUM S o f t w a re 
Hisoft Pascal 4T and Hisoft DEVFAC turn the SPECTRUM into a powerful machine - ideal 
for those who wish to produce quality software, be it business, educational or games 
software. Hisoft Pascal is also available on other machines - see below, 
Hisoft Pascal produces programs that run up to 100, and in some cases 1000!, times faster 
than the equivalent programs written in ZX BASIC. This Pascal compiler is a virtually 
complete implementation of Standard Pascal (Jensen/Wirt h), comes complete with a 60-page 
manual and represents tremendous value for money. 
Hisoft DEVPAC comprises a powerful assembler and a disassembler/debugger which open up 
the secrets of fast machine code programming on the SPECTRUM. DEVPAC contains a unique 
blend of advanced features that you will not find together in any other product. These 
include conditional assembly, front panel display of registers, single step of programs and 
much, much more. 'DEVPAC is most highly recommended' - Your Computer, May 1983. 

PRICES: SPECTRUM: PASCAL 4T - £25 inclusive, DEVPAC - £14 inclusive, 
PASCAL 4T for the SHARP MZ80A/K/B, NASCOM, NEWBRAIN - £35 plus VAT. 

HISOFT 
60 Hallam Moor 
L iden Swindon 
Wilts. SN3 6LS 
Tel. (0793) 26616 3 * and others 
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I I H I I II Present 

THE KEY 
f o r anty Z X Spectrum 

THE 
ULTIMATE 

SPECTRUM 
BACK- UP 
COPIER! 

ALSO INCLUDES HEADERLESSCOPIER 

The Key is a 100% machine code uti l i ty which 
allows you to back-up your valuable software 
investment. Simple to use. 

KEYSOFT, Dept. YC2 
6 Bruce Grove 
London N17 6RA 

N.B. KEYSOFT advise users not to infringe the Copyright Acts 

DEALER ENQUIRIES WELCOME 

Please send me " K E Y " ( s ) @ £5-95. Total £ 

Name 

Address 

YC2 .Post Code 

CAMEL PRODUCTS 

BLOPROM-81 
»r. SY-3TE1 - HS< 

> {MO rVPC 37123 
> (TWIT UOO* - 43CI 
> BP*<n »1. ADD* - M i l 
i ,IO» morn • ARM 
I TAW - CMTOi 

.Ml CM TB6« 00 VOI. WICK ro 03 * 

W> CH£!>. rwft" JPK:I« IG CLEXV. 

I f t CCNffWTS 0 ' irncr :n~o «wi 
v> B-ct, .IN r.pucr UITH OSR« roriN sun 
r> YMIPY -us* u-nu* oorn is 

T« Wit HI It, «(*-! 

TO cos T n ra «WMT 
((.f COOf H (MULM-CI 

9 M K5» 

A uniquely sophisticated EPROM PROGRAMME R as used 
by various labs. incl. Sinclair Research. 

BLOPROM-81 
Epron programmer for the 2516, 27XX single supply families. 
Yes, even the 27128 i'rom Intel, check, Read, Program » 
Verify all or part of Eprom. 

So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route 
for the professional. Supplied as firmware, the m/c driver 
roiitine alone is worth more than the price of BLOPROM 81. 
No Personality Cards or other additions, just a ZX81. Several 
inbuilt safety features. On-board Vpp generation. 28 pin ZIF 
socket. Cabled connector and extender plug. ABS case. 
Note: Can provide up to 36 inputs or 40 outputs as an 
I / O £79.95 

MEMIC-81.2 Faster than a Floppy. 
Easier than an EPROM. 
A 4K CMOS memory and Lithium 
battery unit. Saves programmes upto 
10 years without external power. Plug 
it into the ZX81 and flick a switch and 
your program is ready for retrieval. A 
simple PRINT USR . . . entry loads 
your program into RAM. Resides in 8-I2K hut can be moved to 
12-16K. Comprehensive notes i cxumplc £29.95 

CRAM1C 81 Banish the Whir, Click and Try again of ZX81 
Systems. 
16K CMOS RAM and Lithium battery in cabled ABS case, 
with expansion adaptor. Powers off the ZX81 when running. 
Resides in 13-32K. Can be used like an ordinary 16K but can 
also retain program upto 10 years. Ingenious hardware/ 
software allows swopping of RAMs from program £79.95 
PIO-SP An 8 + 8 line parallel Input/Output card which lets 
the Spectrum communicate with external systems. Connections 
on 15 pin sockets. Mating plugs supplied £18.50 
PIO-81 As PIO-SP but for the ZX81 £13.00 
DRKAM-81 Full 64K Rampack with link options to disable 
0-8-16K. Plus a 28 pin EPROM socket fo« 2716/2732/2764 and 
even the latest 27128 i'rom Intel. Fast/slow Eprom option. 
Professionally built and tested. In an ABS case with an LED 
indicator £69.95 
PROMER-81 At last! A low cost reliable programmer for 
2516/32, 2716/32 EPROMS. This is Ihe solution to using 
EPROMs instead of tape. Requires 4xPP3 batteries for a 
regulated 25 volts. Remarkably prices at £19.95 
ROM-81 Provides two 24 pin sockets for up to 8K of EPROM 
memory in the 8-16K area. Eproms are permanent memory 
which require programmers (see below) to write to them. Can 
use 2516/32 or 2716/32 £14.95 

P R I N T E R / M O N I T O R 

A C C E S S O R I E S 

MSB Monitor Stand for BBC 
micro. Sits over the Beeb 17" x 
12" x 3.75" P + P £3.50 £19.95 
PSS Standard printer stands for 
OKI , Epson etc. 15"+12" x4 .5 " 
P + P £3.50 £16.95 

PSL Large model 17" X 14.5" x 
3.75" P + P£3.50 £19.95 

PSC-2 for Epson MX-100 
etc. 21" X 14" x 3.75 P + P 
£3.50 £22.95 

Custom Printer Stunds for 
larger printers P.O. A 
POT Printer Output Tray 
for I I " fanfold paper P + P 
£3.50 £16.95 

UK. VAT extra. No VAT on exports P + P UK. Free 

Europe + 5% — Overseas + 10%. 

UK & Worldwide dealerships available. 

Mooekctrontcs ltd uv Mfn 
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YOUR LETTERS 
PARFIT GENTIL KIMIGHT 
/yere is my reaction to your May editorial: Sir Clive won't be 

f j starving this Christmas. 

I am sure I speak for many home computer users when 1 say how 

outraged I am when 1 hear the money difference between the cost 

of the machine and the actual shop price. 

1 lately heard that the 

Spectrum cost £15.00 to make. 

Please tell Sir Clive that if£15.QQ 

is subtracted from £99.95 you 

do not get zero. 

We hear excuses that the 

market can only take so much, 

but surely it is in the consumers' 

and, as is so painfully obvious, 

makers' interest to have their 

products as low-priced as 

possible. Surely it makes sense — 

the lower the price, the more you 

sell. I f Sinclair was really trying 

to "bring home computing to everyone's fingertips, then he would 

bring down the price. I end with a call to Mr Millionaire Sinclair 

— cut Spectrum prices now! 

John M Thome, Slough, Buckinghamshire. 

SNAKE LETTER 
^The June issue of Your Computer 
f contained my article on Snakes 
and Ladders. The program was 
written for a BBC with a 0.1 OS. 
Parts of it will not work properly if 
you have a 1.2 OS. Some 
modifications need to be made. 

Scan through the progrgm purring 
VDU4 and VDU5 either side of any 
Printtab statements. Put VDU4 just 
before Printtab and VDU5 after the 
first colon after the Printtab 
statement. For example, on line 
1000, put 

after 
:VDU4 

and 
PROCLI29) 

vni.i5-
before 

PROCANS 
Also change line 190 so the last 

character on the line becomes a 0 
rather than a 7. Do the same to line 
880. 

Peter Donn, 
Upminster, 

Essex. 

USER FRIENDLY 
^Congra tu la t ions to M r Taylor for 

^ his most useful and effective 
ZX-81 quick-load program in June 
Your Computer. Loading programs 
in this way is unfortunately none too 
user-friendly, what with swapping 
tapes and using machine-code calls, 
especially if the programs are to be 
used by other people. 

This can be overcome in the 
following manner. When the pro-
gram to be saved is in the computer 
and the quick-load code entered at 
line 0, then Save and Verify it as 
described in the article. Kcmovc this 
tape and mark it — or confusion will 
ensue — and replace it with a taped 
version of the quick-load machine 
code. Load this into the computer 
and add the lines: 

1 Save "name" 

2 RAND USR 16607 
Find a clean tape onto which the 
final recording is to he made, start 
recording and Run the program. 
Watch the screen and immediately 
the diagonal "searching for 
program" line appears turn off the 
recorder and then press Break. 
Remove and mark this tape: do not 
rewind or forward it. Put the tape 
containing ihe main program back 
in, rewind and load at high speed 
using 

RAND USR 16607 
Now go back to the ether tape and 
save this program at high speed by 
typing 

RAND USR 16614 
without 

NEWLINE 
start recording and Immediately 
Newline. This should be done from 
within the program if Autorun is 
required. 

Thereafter when you want to load 
the program, rewind and Load 
"name". Note that this effectively 
restores the ability to l.oad by name. 
The quick-load program then loads 
at slow speed and autoruns, loading 
at high speed the most program on 
the tape, that is, the main program. 

Using Verify requires a little more 
effort as the start of the main 
program must he found first, either 
using the rape counter or using 

LOAD "X" 
where X is not the program name 
and then watching for the end of the 
quick-load program on the screen. 

This method of saving does sound 
rather contorted, but in fact is very 
quick and easy to do and saves a lot 
of trouble when loading programs at 
a later date. 

It is not true, as it is stated in the 
article, that machine code in Rems 
cannot be accepted bv quick load. It 
will, however, be necessary to 
change a Rem at lire 1 to line 2 
using Edit before adding the quick-
load Rem statement, and calls to 
machine code must be addressed 262 
bytes further on, for example, a call 

to a line 1 Rem will now be Rand 
L'SR 16776. 

Line 30 in listing 4 should read 
"20 POKE 32512 +A,PEEK 
(16514 + A). 

WSturges, 
Lancaster. 

CHARACTER SET 

/
feel I should point out an error in 
Tim I^angdell s article in the June 

issue of Your Computer, about the 
Oric and Spectrum Graphics. 

Mr I.angdell is perfectly correct 
when he says that he Oric has two 
completely re-definable character 
sets, but the actual number of 
characters is only 176, not 512, 
about one third of the number which 
he suggests. This i> mainly because 
the character set} are only 128 
characters long, the most significant 
list of the code on the,screen being 
used as an indication of whether the 
character should be displayed in 
normal or inverted colours, so that 
the code left for determining the 
character is only seven bits long. 

Using the eighth bit to invert the 
colour in which the character is 
displayed means that up to four 
colours may be displayed at one time 

using only one foreground and one 
background colour-defining 
attribute. 

These colour-defining attributes 
and the other codes which flash text, 
etc, also reduce the number of 
characters in the character sets as 
they have to have codes too, in fact, 
they use the first 32 codes in both 
character sets. 

There is ye: a further compli-
cation; as this would mean that each 
character set should contain 96 
characters, that is 32-127, but the 
second only contains 80. The second 
or alternate character set, which 
contains a lep-sided version of 
teletext graphics, overlaps the screen 
memory by 128 bytes — 16 
characters — and although the 
mechanism exists to display these 
characters the}' only appear as 
random sets of dots because the 
machine defines them with the same 
bit of RAM which it uses for the first 
five and an eighth lines of the screen 

in both Text and hi-rcs modes. 
Thus, in practice, there are only 

176 character definitions held in 
RAM: codes 32-127 in the first set 
and 32-111 in ihc second. 

A J Edgington, 
Norwich, 
Norfolk. 

BUGBLATTER FOR THE ATARI 
p e r h a p s David Andrew — Letters, June Your Computer — has 

f ^ found bugs in assembler routines, but there are very few bugs 

in Atari Basic. Most are in the operating system. Here are all the 

ones I have found or read about. 

The printer and cassette use the same buffer IOCB# 7 — see 

page 23 of the manual. I f this is not clear it sometimes spoils a 

Csave, so you can not Cload your program. Th i solution is to do 

an LPrint before each Csave. I f you do not have a printer, this just 

produces a harmless error message, but it does clear the buffer. 

Basic sometimes hangs during program editing. I do not know 

why, and 1 do not know of a cure. You just have to Save things 

often. It has only happened to me a couple of times in nearly two 

years. This bug has apparently been fixed in the Revision B 

operating system now used in the U.S.A., but all U.K. machines 

use Revision A, and will never be supplied with Revision B. 

According to Compute!'s book Mapping the Atari, Peck (58383) is 

supposed to give 56 for A and 0 for B. I do not get either number. 

Using Input without an argument causes my 800 to lock up. Just 

type Input in direct mode and see. 

Trying to enter lines longer than three screen lines causes 

problems as the screen editor gives the overflew to Basic as the 

next line. 

The unary minus of zero, that is Print 0, prints garbage. I f you 

want to print a:i X that is likely to be -0 then use Print 0 X. Prim 

0-0 works just fine. 

You can use reserved words as variable names The catch is, you 

cannot do it with words that start with Not. Using Note as a 

musical variable with Chord can turn out as Not E. 

Another cassette file problem: you cannot write a file smaller 

than 128 bytes to cassette then turn off"the cassette motor without 

producing garbage. Then if you read back more than 128 bytes, 

the Atari uses the bottom part of Page 6 to RAM . It was 

apparently designed that way. Solution: output a dummy file of 

128 bytes of blanks before your data, then throw it away on Input. 

Solution to Page 6 problem: du not use 0600 to067F for machine 

language routines. 

Also, you can Dimension arrays to be larger than memory 

without getting an error message. I am not sure if this is a bug or a 

feature. Any other offers? 

Jack Schofieldy London W3. 
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ROTATOR 
A khough the 16K version of the 

f f Spectrum 3D rotator in the July 

issue is error-free, the 48K version 

needs a few corrections. In the con-

version table for the hex dump 7B 

should be changed to F& and not 7C 

as givrn In thr Rasir program 11721 

and 63729 in lines 2060 and 4020 

should read 63465 and 63279 

respectively. 

It is not necessary to use the hex 

loader provided — any loader will do 

— but you must run lines 100-150 to 

crcate the Sine table. Remember also 

to set the variable Addr using the 

Pokes on page 82. 

/.. Schendler, 
Bay swat er, 

London. 

ORIC PICTURES 
MMiith reference to the article on 
Y y Oric graphics in the June 1983 
issue of Your Computer, the 
illustrated programs and the 
paragraph headed 'Speed and 
smoothness" may be giving some 
less experienced users some 
confusion. First of all line 200 in the 
program Oric 2 is strange. I presume 
that the line should read 

200 INK 1 
which would turn on red characters. 
The program for the Spectrum with 
which this is compared omits this 
step. 

It is entirely feasible to get high-
resolution movement on the Oric 
using the Char command. I think 
this is what the writer was after. The 
following is a short program that 
gives smooth horizontal movement: 

10 HIRES 
20 FOR N 1 to 230 
30 CURSET N, 100. 0 
40 CHAR 62, O. I 
50 CURMOV -I, 0. 0 
60 CHAR 62. 0. 0 
70 NEXT 

A similar technique will give vertical 
movement. The movement is quite 
slow — but steady — at this 
resolution. The screen is crossed in 
about 12 seconds. Using a Step in 
Line 20 and a few other alterations 
the movement can be made more 
coarsc and laster. 

David Sin field, 
Heacham, 

Norfolk. 

HOTH STUFF 
i Unfortunately, I left out the vital 
t y key instructions in the Star Wars 
Battle on Hoth game published in 
the July issue of Your Computer. 
they are as follows: 
I to Q - fire 
Q to P increase roto of climb 
A to Enter decrease rate of dimb 
Shift to Space turn around 
Shift to V - turn left 
B to space turn right 
Also, you should insert Poke A,B, 
after Print A,B in the machine code 
and character set loaders. 

Duncan Kinnaird, 
Glinton, 

Peterborough. 

EDITORIAL 
TRNSK, NERVOU& IRRITABLE every time you use 

your micro? You could be suffering from bad 

computer design. It is a malaise that is on ths 

increase as more End more computers are rushed on 

to the market w th apparently less and less time 

spent on details. 

Fortunately it is never fatal and rarely worse than 

the infamous ZX 81 RAMpack wobble — the 

nastiest outbreak of recent years which left 

emotional scars on a whole generation of computer 

enthusiasts. 

Poor design takes two forms: badly-conceived 

ideas, and well-conceived ideas badly executed. The 

plug on the new Cotnx 35 is a badly-conceivcd idea. 

You have to take your pick between not running 

your micro because you have not plugged it in and 

not running it because you have. The generously-

wide Comx plug ensures that the on switch at the 

wall socket is always off. 

The Oric's reset button is a wcll-conccivcd idea 

badly executed — or rather badly located. To reset, 

the energetic Oric owner has to flip the machinc 

over and drive something long and thin such as a 

pencil into a small hole. In practice it is much easier 

to turn the micro off and then on again at the wall 

— an option not open to the Comx user. 

Sometimes it is a little difficult to decide into 

which of the two categories a particular short-

coming falls. But there is always a difference 

between bad design and a manufacturer building 

down to a price. 

At i he moment you cannot expect a micro which 

costs less than £100 to have a proper keyboard. In 

most cases it is a feature that the machine's maker 

had to choose to keep the price as low as possible. It 

could only be counted as bad design if, say, the keys 

were to stick down in use. 

Poor keyboard design initially attracts more 

criticism than anything else. As the user's interface 

with the computer a keyboard's tailings are more 

conspicuous and invariably the First to be 

discovered — even though they may be minor 

compared with any sins th= designer may have 

committed in the privacy of the micro's inner 

workings. 

The Spectrum's lack of full-sized space-bar, reset 

button and uncomfortable angle preoccupy its 

critics. Some even object to what rhey see as its 

excessive use of keywords which arc supposed to 

make typing commands simpler. The high degree 

of coordination needed to type Ink on the Spectrum 

involves four key-strokes as opposed to three on the 

more conventional Oric. 

No keyboard feedback is also cited as a problem. 

Even if the Oric's beep is car-picrcing at least you 

know you have made contact with a key. But real 

keyboards do not escape scot-free. Those new to the 

Dragon may find that a carefully entered program 

can be made to dematerialise at the touch of the 

clear button position next to Return. 

A good deal of what is seen as bad design may be 

the result of major manufacturing decisions 

unusual choice of CPU , or deciding that interfaces 

would push the pricc too high. But so much could 

be corrected very easily: lack of scrolling on the 

Lynx, the ZX-81 overheating, the Spectrum's short 

video leads. 

A few pennies or a few more hours of carelul 

thought spent at the design stage could stop 

millions of us being driven r.iad by trivial faults. 

How to write for Your Computer 
We called t i i s magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uni form sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 

this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process. Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. W e pay £35 per published page that's as it appears in the 

magazine and includes illustrations. 
W h y not give it a try? You have nothing to lose but your postage. 

• - W e want program checkers to assess readers'programs. If you Vv 3 nted: can
 H E L P U S P | E A S E w r i t e t 0 S imon Beesley, Your Computer, 

stating which machine you have expertise on. 
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NEWS 

Atari unleashes 600 XL, 800XL, 
and video game upgrade kit 

From punk to 
programming 
FIRST the software industry started 
to behave like the music business, 
fancy packaging, star piogramniers 
and rhc like. Then the rccord' 
companies, like Virgin, K-tel and 
EMI started to sell programs. 

Now with a wave of pop stars who 
think they are programmers, and 
vice versa the borderline between 
the two industries has broken down. 

Seventies pop star Steve Hillagc 
now writes musical effects for 
Virgin's games for the Spectrum. 
Meanwhile new wave hero and 
former Buzzcocks lead linger Pete 
Shelley whose first single Spiral 
Scratch spent a million punks 
pogoing into the streets in 1977 is 
now a Spectrum enthusiast. 

His current top-30 album XL-1 
includes a track for the 48K 
Spectrum which allows you to 
display the lyrics for the songs on 
screen. A trap prevents you playing 
the track by accident at full blast 
over a hi-fi system. 

You have to specifically lift the 
arm onto the Spectrum track which 
you then transfer to tape before 
loading the machine code with 
I.oad""Codc. This technique was 
pioneered by Your Comparer in June 
1982 with a give-away flexidisc 
featuring an Othello game for the 
ZX-81. We repeated the idea in 
December 1982 with games for the 
ZX-81, Spectrum and Vic-20, all on 
a llexidisc. 

Then in May of this year EMI 
released a single by Chris Sicvey 
called Camouflage which was 
available on record or cassette and 
which had a track for the ZX-81 
which displayed lyrics and simple 
graphics as well as a game. 

Pete Shelley's album was released 
in June after he and a programmer 
called Joey had spent five months 
experimenting with ideas lor using a 
Spectrum display to match his 
music. 

Microsoft sets standard for clone 
computers to run same games 
IF MICROSOFT has its way you will 

soon be able to run the same soft-
ware on a range of different new 
machines. 

The American company has 
proposed that manufacturers adopt 
its MSX standard for 8-bit machines 
in the games-orientated market. 
MSX prescribes thai all machines 
should include the same essential set 
of hardware and software features — 

a Z-80 processor, a TI9918 video 
display processor, input/output 
ports, joystick, ROM cartridge and 
cassette interfaces, and Microsoft's 
own 32K extended Basic interpreter. 

So far the MSX standard has been 
endorsed by 14 Japanese computer 
firms including NEC and Sony, 
and one American company 
Spectravideo. Microsoft is now 
trying to interest British companies. 

Obviously widespread acceptance 
of the standard would create an 
enormous miss market for games 
producers but Microsoft's proposals 
might be too late for the home 
market. For instance Nigel Searle 
Sinclair's managing director believes 
that standardisation may have to 
wait for the next generation of home 
computers perhaps based on 16-bit 
or even 32-bit processors. 

Arcade robots 
and software 
ANOTHER LEADING arcade game 

manufacturer, Atlas Coin, is 
planning to move into the home 
computer market with a talking 
robot and a range of games for the 

most popular micros Atlnsof) will 

concentrate on retailing cassettes in 

record and video stores while a 

s o ph i s t i c a t e d m i c ro robot is 

scheduled for release in November. 

It will be equipped with a speech 

synthesiser and will respond to 

spoken commands. 

DESPITE MASSIVE advertising and 

great games cartridges Atari has 
never sold many micros in Britain. 
The brash American styling of the 
home computer rar.ge, the tacky 
keyboard of the 400 and general 
overpricing have all helped to 
dissuade British buyers. 

Now Atari is launching a massive 
Autumn offensive on two fronts in 
Britain. The number of new 
machines is staggering — two home 
computers, a compuier upgrade for 
the games machine, three printers 
and a host of peripherals. At the 
skame time Atari is converting its 
software to run on rival machines, 
the Spectrum, Vic-20 and 
Commodore 64 amor.gst others. 

The two new computers, 600XL 
and 800X1,, both have typewriter-
quality keyboards, arc 6502-based 

and will run a.l the old Atari 
computer software. They both use a 
24K ROM including Atari Basic 
which has particularly good graphics 
and sound commands. Sound allows 
you to control four voices through a 
Vh octave rang:. The 62 keys 
include 29 graphics keys, four 
function keys, and a Help! key in 
case you panic. The 600X1. and 
Above: Atari's new 600 XL. 
Below: the Graduate which turns 
a game machine into a computer. 

800XL arc essentially up-dates of the 
400 and 800 in smart new cases. The 
600XL has 16K RAM and the 
800XL has 64K. Both should go on 
sale in September. 

The Graduate is Atari's catchy 
name for the video games machine 
upgrade which will turn the VCS 
1200 into a computer. The new 
printers range from a cheap four 
colour printer, the 1020 on the lines 
of the Sharp design which has been 
adopted by Tandy and Oric amongst 
others, to the better quality 1020 
printer. 

On the software side Atari is 
making Pac-Alan, Centipede and 
Defender available on the Texas 
TI-99/4, Vic-20, and Commodore 
64. More titles will soon follow and 
will also be converted for the 
Spectrum. 

Microtech will sell MSX backers Spectravideo's £300 80 K SV 328 
and £200 32K SV-318 in Britain soon. 
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NEWS 

Oric printer 
special offer 
How MUCH would you pay for a 48 K. 
computer, a "our-colour printer, and 
all the leads you might need to 
connect them? Oric now offers the 
cheapest deal around — less than 
£270, following price cuts and a 
voucher oflTci. The 48K Oric has had 
£30 knocked off the price to bring it 
to £139.95. A free voucher with the 
Oric entitles you to a £40 discount 
on Oric's £159 Sharp style printer. 
After attempts to sell the 16K Oric 
for £125 failed the price is returning 
to £99.95. Two further peripherals 
for the Oric, a disc drive and a 
modem, are due to arrive in 
September. 

Commodore 64 
price cut 
COMMODOHK has substant ia l ly 

reduced the price of the CBM-64. 
Previously sold for £345 its new 
recommended retail price is £243 
with some dealers preparing to sell it 

for around £200. Price reductions 
arc expcctcd to follow for the 
Commodore disc drive and printer 
making it po»siblc to buy a complete 
system for atound £600. 

The company claims to have 
already sold 450,000 unit-, in the 
USA where it can he picked up for as 
little as $199. 

K may look like an intelligent 
vacuum cleaner but the 

Edinburgh Turtle has ready 
proved itself as a way of teaching 

young children the ideas of 
programming. Up till now there 

was only one thing wrong with it 
the price. Now it has been cut 

from f40Q to €190 with a special 
offer of €175 during the Summer 

holidays. 

Warning — home micros could 
cause Third World War to erupt 
WARC.AMES is a new movie featuring 
a young compute-nik who 
accidentally links his home micro 
into the United Statrs Defense 
Department's wargames computer 
— JOSHUA — causing he world to 
teeter on the brink of nuclear 
holocaust. 

Improbable? Maybe. But when 
you consider that teenagers at one 
Manhattan high schoo reportedly 
succeeded in writing a program that 
allowed them to dial a Canadian 
computer network and take virtual 
control of a well-known soft drinks 
manufacturer's computer no great 
suspension of disbelief is required to 
make War games one cf the most 
spectacular — but credible — films 
of 1983. 

The central character — David 
Lightman, played by Mathew 
Broderick — is just an average 
American high-school kid in Seattle, 
Washington, except that he has 
developed the act of networking 
not always legally — to i remarkable 
level of refinement. 

I.ike a radio ham, he can talk to 
other people like himself through 
vast computer communications net-
works. But there is a more 
interactive angle to his probing. He 
hi-jacks the software for new video 
games before they appear on the 
market, purely for his own 
amusement, of coursc. And - by 
tapping into the high-school 
network he can boost his own 
grades. 

He is hitch-hiking across the 
networks one day when he 
encounters an unidentified 
computer system. Under the 
impression that he is playing a 
harmless game he unwittingly 
challenges the government machine 
to a game of nuclear wat — for real. 

When the nickel finally drops, 
David cannot do anything about it. 
Both the USSR and the USA believe 
that an attempt to launch a pre-
emptive nuclear strike is in progress 

A schoolkid with a hornecomputer neady causes World War III in 
Wargames. Here he is altering a friend's school grades by computer. 

against them. David is the only one 
who can stop the uar, with a little 
help, from disillusioned computer 
genius Professor Stephen Falken, 
played by John Wood. 

Wargames is about getting in over 
one's head and Walter Parkes, who 
wrote the screenplay with Lawrence 
Lasker, is well awaie of the daugei 

of this. "Particularly in this area, 
where kids understand computers a 
lot better than their parents. There 
is a whole subculture of kids who 
like to break in to discover what the 
world is like — from their homes." 

So be careful with that modem 
unless you want an SS-20 missile 
landing in the back yard. 

Chess champion ready to take 
on any rival Spectrum masters. 
INTKI.1 1GF.NT SOFTWARE is confident 

that its Cyrus Chesi program is the 
strongest Spectrum chess program 
around — so confident, in fact, that 
it has issued a £5,000 challenge to 
other commercially-available chess 

An Israeli company has developed an RS-232 interface fcr the Spectrum 
which will shortly be available in this country for around fSO. The 
operational software is supplied on cassette and allows the user to select 
baud rates up t 19.200baud. Details from CT Comptrade, Tel-Aviv, Israel. 

programs for the Spectrum. The 
terms of the challenge are that the 
program should play six games with 
Cyrus under tournament conditions, 
for a £5,000 stake. 

St) far the offer has found no 
takers. One leading software 
company showed interest but 
withdrew when it discovered it 
would have to commit £5,000 of its 
own. 

The challenge only holds for a 
month or two and only to programs 
which are presently available. As 
Intelligent Software's David I-cvy, 
himself a chess master, points out it 
would not be difficult to analyse 
Cyrus's game and design a program 
specifically to beat it. 

Cyrus Chess is a past winner of 
the European Microcomputer Chess 
Championship. The chess-playing 
code takes up just 8K while the rest 
of the program is used to provide 
user-friendly features such as a 
demonstration oprion. 
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•SPACIOUS SHOWROOM 
OPEN MON. to SAT. 

•FRIENDLY A N D HELPFUL STAFF 
•EXPERT ASSISTANCE 
ALWAYS ON H A N D 

*GOOD RANGE OF COMPUTER BOOKS 
"AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

OO3M\CRO 
Model 
Model A !32K) 
Model B 
Memory Jpgrade 
Full Upgrade 
Joysticks (pair) 
Single Disk Drive 
Disk Interface (fitted) 
14 inch CDlour Monitor 
20 inch Colour Monitor 
ACORNSOFT PROGRAMS (phone for availability) 

ACORN ATOM 
MICRO POWER COLOUR BOARD 
Single D ak Drive Unci. FREE buffer kit) 
ATOMCALC ROM 
WORK PROCESSOR ROM 
FLOATING POINT ROM 
ROM Selector Board 
Add i t io ra l BASIC ROM 
Programmer s TOOLBOX 
SUPERTOOLBOX 
M / C r O O F MONITOR/DISASSEMBLER 
PRINTERS 
EPSON FX-80 
EPSON RX-80 
SEIKOSHAGP 100A 
Printer Leads (BBC/ATOM/DRAGONI 
BOOKS 
Assembly Language Programming for the BBC Micro 
BBC Micro - Instant Machine Code 
BBC Micro Revealed 
Basic Projramming on the BBC Micro 
Lot Your 8 BC Micro Teach You to Program 
NEC'30 hour BASIC' 
Practical Programs for the B BC Micro and Acorn Atom 
Getting Acquainted with your Acorn Atom 
39 Tested Programs for the Acorn Atom 
Atom Magic Book 

£325.00 
£349 00 
£399.00 

£25.00 
£75 00 
£13.00 

£265.00 
£119.00 
£309.00 
£343.85 

£31.60 
£343.85 

£39.10 
£29.90 
£23.00 
£22.40 
£16.60 
£20.10 
£1660 
£16 .80 

£459.00 
£342.00 
£239 00 

£15.50 

0 
0 

The Colourful 

0 
0 V 
• v 

DRAGON 3 
THE FAMIL Y COMPUTER TO FIRE 

YOUR IMAGINATION 
KEY FEATURES 
••32K RAM as Standard, Expandable to 64K 
••Display: 

9 colours available. 
5 different resolutions from 16 x 32 
to 256x192. 

••Extended MICROSOFT Colour Basic 
as Standard. 
Advanced graphics commands. 
Advanced Sound 
Full Editing—insert, delete, amend. 

••Professional Typewriter Keyboard 
••FREE 160 page 'BASIC' training manual. 
••Connections for Joysticks, Printer, 

Cartridges and Cassette. 

N O W 
ONLY £199.50 inc. 

V.A.T. 

MICRO POWER LTD. 
D e p t C T 7 
8/8a REGENT STREET. 
CHAPEL ALLERTON. 
LEEDS LS7 4PE 
Tel: (0632) 683186 

y ? ? 6 3 4 ? 

Carriage FREE on 
cash/cheque 
orders over £100 
All prices Inclusive Ot V.A.T 

® ® @ @ ® ( A ) @ Q Q C J O G ® C D ® ® © Q Q C D O G 
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TOP 20 
Game Company Machine 

Arcadia Imagine Vie-20 
J Black Camel! ZX^1 

Crystal Software 
J Centipede Superior 8BC 

Software 
•Donkey Microdeal Dragon 

King 
• Flight Psion ZX-81 

Simulation 
• Flight Psion Spectrum 

Simulation 
•Jet-Pac Ultimate Spectrum 
•Matr ix Uarnaaoft Vic-20 
• 3 0 J K Greye ZX-81 

Monster 
Maze 

L Necro- Synapse Atari 
mancer 

• Penetratot Melbourne Spectrum 
House 

•Pimania Autota Spectrum 
• Q S Quicksilva ZX-81 

Scramble 
•Rocket Acomeoft BBC 

Raid 
•Snapper Acornsoft BBC 
•Space Psion ZX-81 

Raiders 
•Telewriter Microdoal Dragon 
T The King Microdeal Dragon 
•Transyt Richard Spectrum 

vanian Shepperd 
Tower 
:Zaxxon Datasoft Atari 

Smile please for the Microdrive 
— watch for the ZX-83 out West. 

Zzoom is certainly the best 

arcade game Imagine has 

produced and is perhaps the 

most convincing shoot-em-up 

program yet written for the 

Spectrum. You have to shoot 

down waves of attacking planes 

as they bank and dive towards 

you. If you can clear four 

complete waves then you have to 

take on tanks and finally you 

have to fly over the ocean to face 

further hazards. Zzoom has a 

very different appeal from Molar 

Maul which was Zzoom authqr 

John Gibson's first p'ogram for 

Imagine but it should be even 

more successful. 

Plenty to smile about, now that the Microdrive is working. Sinclair 
researchers discuss plans for a new 
to buy the fabled Microdrive just 15 

months after Clivc announced tt was 

The improved thermal printer 

which is used with the Timex 

versions of the ZX-81 and 

Spectrum in America will now be 

sold here as the Alphacom 32. It 

offers the same facilities as the 

Sinclair printer COPY, LUST, 

LPRINT but prints on 4.5in. wide 

paper and at a rate of two lines 

per second. Its orint quality is 

claimed to be superior to the ZX 

printer's while replacement rolls 

are cheaper at £1 each. The 

printer which pljgs directly into 

the ZX-81 and Spectrum C99.95 

inclusive of VA", postage and 

packing. It is available in the 

shops or by mail order from Dean 

Electronics. Glendale Park, 

Fernbank Road, Asoct, Berkshire. 

technology center. 
"coming scon". Now with the 

launch of the Timex Sinclair 2000 in 

America this month ZX-83 fever is 

mounting - and the latest Timex 

Sinclair 2003 specification for the 

American market shows some-

interesting deviations from standard 

Spectrum de>ign. 

The much-vaunted suiugy-fluppy, 

otherwise known as the Microdrive 

made what would appear to have 

been a somewhat premature cntrace 

into the spotlight at the Spectrum 

launch in April 1982, since then it 

has been waiting breathlessly in the 

wings for production problems to be 

resolved. 

Each drive costs £40 for up to 

I00K memory storage; it will be 

unusable without the £30 ZX 

expansion module which contains a 

Microdrive controller, an RS-232 

interface and provides facilities for 

local area networking. Meanwhile 

in the U.S.A. the Timcx TS-2000 

has several features which arc 

expected to appear on the ZX-83. 

The keyboaid is much better than 

the Spectrum — with a full size 

space bar. Sound too is much 

improved. Ihe machine has a built-

in loudspeaker with a range of 10 

octaves and 130 semi-tones plus two 

industry-standard joy-stick ports. 

The TS-2000 takes a leaf out of 

the books ot other leading U.b. 

manufacturers like Texas and 

Commodore by including a mini-

cartridge facility. Sinclair has 

already acmitted that he is 

producing a cartridge adaptor for the 

Spectrum and his next machinc will 

have a built- n cartridge socket. 

SINCLAIR IS getting his skates on 

already the letters ar; in the post to 

the first 1,000 people who bought 

Spectrums asking them if they want 
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FIRST BYTES 
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. 

QUESTIONS 
How do you save space? 

"How can one devise ways of making the most economical use of 
memory 

M O S T VERSIONS o f Basic store keywords such 

as I f or Goto in the same way — as one-byte 

codes, usually known as tokens. Hut the way in 

which variables, line numbers and floating 

point numbers arc stored varies from machine 

to machine. I f you understand how your Basic 

stores its program lines and variables you can 

often find more economical ways of doing 

things. 

Sinclair Basic, in particular, uses a rather 

complicated method for storing floating point 

numbers and considerable space savings can 

sometimes be made by using character strings 

instead. For example, on the ZX-81, the line 

10 LET X = 4 
consumes 15 bytes while the alternative 

10 LET X = VAL " 4 " 
only takes up 12 bytes. 

Similarly, on the Spectrum, numeric 

variables consume less memory than numeric 

literals. If you are short of space it is a good 

idea to assign 0 and 1 to single letter variables 

at the beginning of the program and substitute 

these variables for the numbers 0 and 1 

wherever they occur alone in the program. In 

a long program this technique can save several 

hundred bytes, at least. For example: 

FOR n - L to L + L 
where L = I saves 7 bvtes over 

FOR n = 1 to 2 

These techniques arc specific to Sinclair Basic 

but it is easy enough to discover how to exploit 

the quirks of other Basic interpreters. You can 

investigate how nuch memory a line 

consumes by using the memory-free function 

— FRE (0) on the Vic and Oric, M E M on the 

Dragon. 

Dragon and Vic owners, for example, will 

discover that renumbering a program in steps 

of one reduces space substantially — low line 

numbers obviously consume less memory than 

high ones. But on the BBC line numbers both 

at the beginning of a line and after Gotos or 

Gosubs take up the same amount of memory 

whether they arc large or small. 

Yet another saving is to remove spaces 

between keywords. The Sinclair Basic 

interpreter docs not register spaces although il 

inserts t h em in the screen l ist ing. O t h e r 

Basics, however, will allow almost all the text 

on a program line to be packed together. 

Finally, you may fir.d that you are not short 

of memory after all. Try running this two line 

program: 10 GOSUB 20 

20 GOSUB 10 

You should get an Out of memory message. 

The problem here is that when the interpreter 

performs a Gosub or a Proc instruction it 

Stores the address it must return to on the 

Basic stack in R A M . When the program 

returns from a subroutine the address is 

removed from the stack. I f your program 

conta.ns an endless loop of subroutine calls 

without returning you will find the stack 

gobbles up R A M very rapidly. 

STORAGE 
ALL COMPUTER SYSTEMS must use some form 

of storage device to hold programs and data. 

This storage may be internal memory or may 

be an external cassette deck or disc. The size of 

the memory is dcscribcd by quoting the 

number of memory locations — bytes — 

present in K such as 16K, 32K or 64K. 

Random Access Memory, R A M , is always 

present and the most important point about 

this is that its contents can be easily changed. 

It is therefore most useful for temporary 

storage of information by the user. The 

disadvantage of R A M is that it will only retain 

the information as long as the power is turned 

on. One solution to this problem is to use 

C M O S R A M chips which have only a low 

power requirement and can therefore be kept 

running with batteries when the mains power 

is off. At the other extreme is R O M , Read 

Only Memory, in which the contents of the 

memory locations are fixed. 

These contents cannot be changed but they 

are not lost when the system is turned off, so 

that this type of storage is useful for 

containing operating systems and languages. 

In most computers the Basic interpreter is 

stored in R O M . In a position between R A M 

and R O M lies the F P R O M , Erasable 

Progiummable Read Only Memory , which 

will retain information on power down, but 

can be wiped clean by exposure to strong UV 

light and then the locations refilled. F.PROMs 

are particularly useful lor development work, 

as, if bugs are found they can be removed. The 

early versions of new computers therefore 

often use KPROMs instead of R O M . 

They are also used when only small 

numbers of fixed memory chips are needed, 

such as for an add-on facility, as it is cheaper to 

program a few FPROMs thun to make a small 

number of special R O M chips. The most 

common method of long-term storage in the 

home computer field is the cassette tape. The 

computer converts the contents of the memory 

locations to an aud.o tone which can be 

recorded on a domestic tape recorder. 

There arc two problems with this system, 

the first being that transfer of data must be 

relatively slow if the information is not to be 

corrupted. The rate of transfer is dcscribcd by 

the baud rate, the higher the number the faster 

the transfer. The second problem is that if you 

want to find a particular piece of information 

you must search through the whole tape until 

you find it, as the information can only be 

searched in a serial fashion. 

Floppy tape systems still use tape but are 

designed to a higher specification so that they 

can run at fast baud rates. This makes transfer 

quicker, although it is still serial. Floppy discs 

arc more expensive but information is stored 

and retrieved very quickly, and access to the 

disc can be random, so that you can jump 

straight to the information you need. 
On the simplest disc system there are 40 

tracks on each disc, single density, but it is 

possible to double this with appropriate 

hardware and software to give double-density 

80-track discs which can hold twice as much 

information. 
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A PROGRAM THAT is structured is easy to 

follow and logical. That is not strictly true as 

the How has to be logical but there is no real 

reason why it should be easy to follow. 

I f you are intending to drive into the 

quagmire of structured programming try to 

use a structured programming language. 

Pascal and Algol are structured but now with 

the better versions of Basic you can have any 

language structured if Vou want it. 

The feature that links rhese programming 

languages together is that they all allow the 

vigilant programmer to wage war on the Goto 

concept. Now, this may seem unfair to you, 

but look closely at how much damage the 

inoffensive Goto idea has done, and you 

should sec what 1 mean. It is so tempting, and 

seems so powerful. 

How does it all work though? Well, the key 

is that all structured programming languages 

tend to lend themselves to block structuring. 

Block structuring allows you to layout your 

program in the way you would if you were 

ever to write the structure down on paper. For 

As you may know, all numbers are stored in 
computers as a string of zeroes and ones. 
OOOl is 1, 0010 is 2, 0011 is 3. and soon. 
Each digit from the right, represents steadily 
increasing powers of two, just as in ordinary 
numbors each digit represents a number of 
powers of ten: every time you give your 
computer on ordinary decimal number it first 
has to convert the number into binary, then 
store it ready for you to do what you will 
with it. Have vou ever stopped to consider 
what the computer must have to do when 
you ask it to add two numbers? Let us 
assume that the two numbers are already 
held in binary, in two arrays, 16 binary digits 
long — use ordinary arays, but do not input 
any digits other than Os and 1s. Can you 
write a program in Basic that will add two 
binary arrays together? Remember to detect 
overflow and to handle carrys correctly. 

The £15 prize for June's anagram problem 
goes to S. Wood, 12 Old Park Road, 
Palmers Green, London N13, who 
submitted the following program to run on a 
ZX Spectrum: 

example take the common problem of asking a 

questicn to which you expect the answer Y or 

N. Now you or T would just ask the question 

and take Y as a yes and anything else as an X , 

but imagine that we have been set the rask of 

making the program foolproof. One way of 

tackling the problem is to have 

100 INPUT '"Are you happy <Y/N>?; A$ 
110 IF A$ = "Y" THEN 150 
120 IF A$ "N" THEN 200 
130 PRINT "Try 'Y' or 'NT' 
140 GOTO 100 
150 REM CODE FOR HAPPY 
190 GOTO 300 

200 REM CODE FOR SAD 
290 REM END OF SAD 
300 . . . 

This may be simple enough, but when you 

look ai the original problem, which was 

something like the flowchart shown in figure 1. 

the solution seems rather silly, especially when 

you look at the code given in structured Basic: 

100 INPUT "ARE YOU HAPPY (Y/N)?"; A$ 
110 IF A$ "Y" THEN PROCH 

10 INPUT A* 
20 FOR P»1 TO 6 
30 FOR Q-l TO 6 
40 FOR R-l TO 6 
50 FOR S«1 TO 6 
60 IF P«0 OR P~R OR 

P=S OR Q=R 
OR R=S THEN GOTO 140 

70 B* A* <P> +A* <0> -«-A* 
(R)+A*(S) 

80 B«=0 
90 FOR N-l TO 4 
100 IF B«(N)-»,,A" OR 

B»<N)="E" OR B$(N) ="I" 
OR B*<N>«"0M OR B*(N>-
"U" THEN LET B=B+1 

110 NEXT N 
120 IF B<1 OR BX3 THEN 

GOTO 140 
130 PRINT B*, 
140 NEXT S 
150 NEXT R 
16U NtXt U 
170 NEXT P 

ELSE IF A$ "N" THEN PROCS 

ELSE PRINT "FOOLISH ANSWER, TRY 

(Y/N)" : GOTO 100 

120 CONTINUE PROGRAM 

ProcH is the happy code, ProcS the sad code, 

and in either case we end up at line 120 quite 

simply. I know what you are thinking "What's 

that Goto doing there?". Tricky. It is there 

because Basic relies on line numbers, and they 

eventually, are what you have to Goto. 

Figure 1. 

Now, if you had Pascal, yon could try this 

method: 

REPEAT 

Write ("ARE YOU HAP3Y (Y/NI; 
INPUT A 

UNTIL A "Y " or A - "N"; 

IF A - "Y" THEN HAPPY ELSE SAD; 

Here the most useful sort of interactive loop 

is shown — the repeat or While loop; they are 

exactly the same except that the test is at the 

bottom on one, and at the top on the other. All 

structured programming languages have one 

or both of these statements available. This 

example also shows Pascal's wonderful 

possibilities for procedure names, and being 

able to call them by name only. 

Another statement that occurs in the more 

impo r t a n t s t ruc tu red p r o g r a m m i n g 

lanaguagcs in the case statement. This enables 

you to select one of a series of choices by 

saying for instance: 

CASE FEELING OF 
Begin H: Happy; 

S: Sad 
A: Angry; 
M: Mad 

END; 

or print Case month of ( " JAN" , "FEB" , 

" M A R " , "DEC " ) ; The implications of this 

are enormous, and can be extremely useful in 

the use of conversion routies, hashing tables 

and so on. 

Piers Letcher 

I could do that 
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PERSONK ZX 
You simply choose the following modules 
you want and plug them into the PERSONA 
and turn your ZX81 or ZX SPECTRUM into 
a total computing package ... into an 
ORGANIC MICRO. 

PERSONA ZX81 £30.35 
PERSONA Z X SPECTRLM £45.00 
RAM 08 (2KI £24.50 
RAM 16 £26 75 
RAM 64 £76.25 
M IN IMAP £35.95 
DROM (2K> £39.50 
TOOLKIT £22.20 
PERICON a £27.90 
PERICON b £33.75 
PERICON c £41.75 
SONUS £30.15 

Options: USERFRONT £8.00 
Additional 2K for RAM 08 £6.50 
Additional 2K for D ^ O M £7 50 

Prices include VAT, Postage and Packing fo» 
U.K. deliveries. Overseas Orders: please .idd 
15% to price for surface mail. 

Post to: BASICare MICROSYSTEM LTD 
12 Rickett Street, London SW6 1RU. 
Tel: 01 385 2135 

YOUR KEY 

TO THE 

TOWER 
OF 

POWER BASICARE 
MICRO 
SYSTEM 

r 
TASWORD TWO THE WORD PROCESSOR 

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS! 

TASWORD TWO The Word Processor 
Your Spectrum becomes a professional wcrd processor 

with TASWORD TWO. TASWORD TWO gives ycu an amazing 

64 characters par line on your screen. This is ideal for standard 

A4 paper and TASWORD TWO prints your text just as it 

appears on your screen. 

Tasword Two drives the following interfaces: 
Cobra RS232 I/O Port 
Euroelectronics Interface (ZX Lprint) 
Hilderbay Interface 
Kempston Interface 
Morex Interface 

The same program drives these interfaces. A short easy to fol-
low set of instructions takes you through setting up your Tas-
word Two to drive the interface you have or choose to buy. 
Tasword Two does drive the ZX printer. 

£ 1 3 9 0 fully inclusive mail order price. 

TASWORD TWO £2 Demonstration Cassette 
See for yourself the powerful features of TASWORD TWO. 

Send just £2 for the Tasword Two demonstration cassette. A 

voucher is included which gives you £1 off the price of 

TASWORD TWO. 

TASMAN SOFTWARE 
Dept YC 

1 7 H A R T L E Y C R E S C E N T L E E D S L S 6 2 L L 

TASWORD The Word Processor 
"This package is definitely value for money.r 

Eoucational Computing, April 1983 
The first real word processor for the Spectrum and still 

great value for money. Thirty two characters per line make it 

ideal for use with the ZX printer. 

£7*95 fully inclusive mail order price. 

TASWORD £1 Demonstration Cassette 
Send just £1 for the demonstration cassette and a voucher 

giving you bOp off the price of TASWORD. 

ZX81 TASWORD 
"Very good value and great fun to use." 
"Unreservedly recommended." Popular Con-puting weekly i s fa t t 

No demonstration cassette available but send 50p (refundable 

against your subsequent purchase of ZX81 TASWORD) for a 

copy of the manual . 

£6*50 fully inclusive mail order price. 

TASWORD TUTOR 
"an eloquent demonstration of Tasword's uses" 

Every TASWORD program comes complete with a manual 

and a cassette. The cassette contains yocr TASWORD and 
TASWORD TUTOR. This teaches you word processing using 

TASWORD. Whether you have serious applications or simply 

want to learn about word processing TASWORD and 

TASWORD TUTOR make it easy and enjoyable. 
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COMPUTER CLUB 
Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 

NOTTINGHAM ROBOT 

TALK TO THE members of any micro club and 

you begin to appreciate the enormous depth of 

computing expertise provided by the nation's 

computerniks. Britain, after all, has more 

home computer owners per capita than any 

other country in the world. 

Nottingham Computer Club is a good 

example. Members' applications include 

writing educational software, games, programs 

for mining engineers, and robots. As clubs go 

it is quite venerable having been formed as 

long ago as 1979; but in the last two years 

membership has soared and now numbers 

120. 
One of its members, Chris Stevenson, built 

a robot arm, an Armdroid, from a kit and on 

the evening Your Computer visited the club he 

gave a talk on robotic software. Computer club 

speakers do not always succeed in conveying 

the interest of their subject. 

Chris Stevenson, however, did so in vivid 

fashion — at one point graphical ly 

representing the workings of a stepper motor 

with a series of sideways jumps. 

Initially Chris Stevenson had been bitten by 

the bug of wanting to control something. But 

in the process of developing the software to 

control the arm he had discovered Forth. Basic 

had been too slow, while assembly language 

was too cumbersome: Forth proved to be just 

right. 

Chris Stevenson of Nottingham Computer Club 

The Armdroid, which had cost £250 and 

had taken him 30 hours to build, was linked 

up to a Pet. He started the talk by putting it 

through its paces. Robots are always popular 

and when the Armdroid managed to pick up a 

knob it received a round of applause. 

Enthusiasts pointed out that it takes a baby 

three months to learn this feat. Later as its 

Local society news 
Lancaster anniversary 
L A N C A S T E R A N D M O R E C A M B E C o m p u t e r 

Club is celebrating its first anniversary with an 

Open Day in October at the Town Hall, 

Lancaster. Normally the club meets every 

fortnight on Tuesdays at the Greaves Hotel, 

Lancaster. Meetings alternate between 

discussions and displays, and programmers' 

workshop evenings. The club also runs 

courses in Basic and machine code. For details 

contact David Smith on Lancaster 33279. 

Members for Bloxwich 
BLOXWICH COMPUTER Club has just formed 

and needs more owners in the area to join it. 

Meetings are every Wednesday evening at the 

Frank F Harrison Comprehensive School in 

Leamore Lane, Bloxwich. 

Wrexham computing 
MEETING OF the Wrexham and District 

Computer Club are attended by over a 150 

people and cover talks on the latest hardware, 

machine comparisons, demonstrations and 

beginners courses. It meets on most Thursday 

evenings at Wrexham Memorial Hall. 

Sutton sessions 
SUTTON I.IBR.\RY Computer Club, in Surrey, 

is open to anyone whether experienced or 

starting out. No machine is necessary and 25 

percent of the membership do not own one. 

There are Acorn and Sinclair user groups and 

sessions lor Dragon and Oric owners are 

planned. Meetings take place on the first 

Friday and third Tuesday of every month. 

More from Paul Sedgwick on 01-661 5667. 

demonstrates the Armdroid 
party piece the robot played a game of noughts 

and crosses. 

Only four out of the 40 present had written 

programs in Forth so he proceeded to give an 

excellent introduction to the language, which 

he described as quite the most interesting 

language around. 

The principle difference between Forth and 

other languages, he explained, was the way it 

handles data. This and other Forth mysteries 

such as the stack, the dictionary, the use of 

reverse polish, were made clear with the aid of 

some simple program examples. 

Talks like this, along with demonstrations, 

are a regular monthly feature at the 

Nottingham Club. On a previous occasion a 

musical micro contest had been held between 

six different computers. The winner was a 

BBC Micro which played a Bach suite 

accompanied by fane/ graphics. 

Other weeks of the month arc given over to 

user groups. Sinclair, Commodore, Atari, 

BBC and Dragon owners are all catered for. 

One unusual facility the club offers is the 

chance to rent a computer. For £1.50 a week 

members can hire a ZX-81, while anyone 

enthused by the evening's talk could hire a 

Jupiter Ace for £2.50. 

The Nottingham club meets on Mondays at 

the Congregational Centre on Castle Gate. 

For more details contact Geoffrey Jago on 

0602-62145 • 

Whilst visiting the merry 
men of Nottingham 
computer club, Simon 
Beesley shakes hands with 
the future in the form of 
an Armdroid. 
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systems 

THE VERY BEST IN MACHINE CODE 
F O R T H E Z X S P E C T R U M S, Z X 8 1 

All programs soppliod tiot/Mf recortlvt! mid mmlrd 
Ist class by rvlum Prmn /ncluaU> VATatkifmstafff 

within Europe SAl for full hit 

for 48K Spectrum \ / | A C T I 7 D P I I F 
1 * 1 ' \ > J 1 r 1 I busin«H/<iom«)l ic f i l ing 

and repor t ing system. So Hexible that i t is equal ly usable tor your mai l ing lists, 
catalogues, stock con t ro l , text extracts appl icat ions are endles? Fu l l y user 
def ined data and report display lormats, dynamic variable length fi le, records 
and data i tems Fu l ly m e n j dr iven w i t h power fu l search facil i t ies, sorting, total 
average, update, mu l t i p l e independent fi les, pr in t ing. Yes. we a m to support 
microdr ive when Uncle delivers. Nearly <ill the 8K we vise >s machine code, so 
y o u get 3?K per f i le Comes w i t h example fi le and 2 2 page manua' £ 15 0 0 

Masterfile-M) lor 16K Spectrum owners. 

We have produce*! a subset version o f M A S T E R F I L E cal lcd M A S T E R F I L E 16. 
t t has most of the features o f biq M A S T E R F I L E , w i t h 7 pre def ined report 
formats and 6 pre def ined fields e.g. name, address, etc.. and we have found a 
useful 4 5 0 0 bytes of f i le mace. M A S T E R F I L E and M A S T E R F I L E 16 are fu l l y 
hie compat ib le ' and w i l l happi ly proccsseach other 's files, so that 16K owners 

who upgrari» »o 4RK can HIP their nlri filr* immediately Complete with 12 nnoe 
manual, pr iced at £12.00 
PLEASE REMEMBER TO STATF C L F A R L Y WHICH VERSION OF 

FREE OFFERS 

js3L GUnvi f tM 
v P ^ • T 1 ] ^ garneof the ' . . . . nan" variety 

w i t h 15 ma/es, 4 clMsers, laser defunct , 9 grades. 9 spee<fs, d e m o mode. choice 
of |oystick cont ro l . " A n ex t raordmai i l y good p rog ram" raves Bo*» A l lan for 
Popular Comput ing Weekly. We th ink y o u w i l l agree. £5.95 

for 
16KZX81 8 U L P 2 almost identical spec to G U L P M A N 

i6 64Kzx8i T H E F A S T O N E is the prrdficessor t o 
M A S T E R F I L E and is in uit- al l over Hie wor ld now Speci f icat ion it veiy similar 
t oA /ASTERFIL fc £ 1 2 0 0 

FREE catalogue containing 
something for most micro users — 
if you send us a stamped addressed envelope: 
Software, hardware, dust covers, books (POST FREE), T-shirts, 
cassette leads, LOADing aids, test casseltes 8- head de-
magnetises etc. 

FREE 4 page leaflet that explains 
tape head azimuth alignment . . . 
if you order any of our products (tape head misalignment can 
cause LOADing problems). 
Ace dust covers £1.99; Atom dust covers £2.95; Atari book £5.95 
dust covers £2.95; BBC Forth £15.00; EDG graphics package 
£24.95 dust covers £3.95 cassette leads £3.23; Commodore 64 
Adventure Quest £9.90 dust covers £2.95 book £5.95; Dragon 
Gridrunner £7.95 Everest £7.95 dust covers £2.95; Genie Book 
£5.95 dust covers £3.95; Lynx Space Trek £4.75 Colossal 
Adventure £9.90 dust covers C2.95 parallel connector -»- reset 
push-button £4.95; Nascom Dungeon Adventu e£9.90; NewBrain 
dust cover £1.95; Oric cassette leads £3.20 dust cover £2.95 book 
£5.95; Sharp book £5.95 dust cover £4.95; Spectrum dust cover 
£1.95 Colossal Adventure £9.90 book £5.95; Texas dust cover 
£3.95 cassette leads £7.20; VIC book £6.95 dust cover £2.95; ZX81 
16K RAM packs only £17.95 loading aid £18.70; professional head 
alignment test cassettes £4.90; tape head de-magnetiser £4.95; 
harid airbrused T-shirts "I 'm a micro addict" or "Microcomputers 
take you into another world" 24"-44" £4.50 THIS IS JUST A 
SAMPLE - SEND S.A.E. FOR DETAILED CATALOGUE 

mail order with cheque/PO to: 

F U L C R U M PRODUCTS Dept YC3 
14 STEEP LANE, F INDON 
W E S T SUSSEX. BN14 0UF 
Tel: Findon 1090 671) 2750 

i N ^ > C V \ Y Y % \ m i I I I I W / M / 
NEW: Speech & Music for Z X 8 1 & Spectrum 

ZXM SOUND BOX 

£29.95 

l e c t r u m ! ^ ^ 

ZXS SPEECH 
YNTHESISER 

£32.50 
• 3 channel 

sound affects. Programmable pitch, level, envelope 

and nose source. 

• For the ZX81 or Spectrum - no adaptor needed. 

• Just plug it in. Other peripherals or Ram Pack can be 

plugged into the ZXM. 

• Built in amplifier and loudspeaker. 

• Audio in/out socket, can be used to amplify the 

Spectrum 'beep'. 

• 9-pin I/O socket can be used with cheap Atari/ 

Commodore type joysticks. 

• Comprehensive manual includes many example 

routines. 

• For the ZX81 or Spectrum - no adaptor needed. 

• Let your conpu ter talk back! 

• 'Allophone' synthesis gives an unlimited vocabulary. 

• Ac t i ve f i l ter ing for Improved speech qual i ty . 
• Other peripherals or RAM Pack can be plugged Into 

the ZXS. 

• Output to normal audio amplifier or to our ZXM 

Sound Box. 

• Manual gives full details on how to use the ZXS. with 

many examples. 

And Dont Forget Our Books; 
EXPLORING S P E C T R U M BASIC: £4.95 The book of answers. Explains Spectrum BASIC programming 
techniques in more depth than was possible in the Sinclair manual, illustrated by over 50 full programs. 192 pages. 
T H E EXPLORERS G U I D E T O T H E ZX81: £4.95 The book for the ZX81 enthusiast. Games, application and 
utility programs plus much useful information on machine code and hardware. "Immediate and lasting value" 
(PCW). 

Al l p r ices inc lude U K. car r iage an d V A T where app l icab le. Ovorsoas cus tomers add £1.50 per i tem for sur face mai l . 
TIMEDATA Ltd. 16 Hemmells, Lalndon, Basildon, Essex. SS15 6ED Tel.: (0268) 418121 

Campbell Systems, Dept.(YC), 
15, Rous Road, Buckhurst Hill. 
Essex, IG9 6BL, England. 
Telephone: 01-504-0589 
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Star* 
chart 
Catcha Snatcha 
Vic-20: Novelty: €5.50: 
Imagine. 
• • • 

Cast in the role of a store 
detective, your task is to 
patrol the premises 
contending with shoplifters 
and lost property. AT amusing 
and original game. 

Monopole 
CBM 64: Board-game: €5.99: 
Rabbit. * • 
Uses the CBM's predefined 
graphics to display the 
Monopoly board and keeps 
track of properties held and 
transactions made. Sadly no 
computer-versus player 
option. 

Cyrus IS Chess 
16/48K Spectrum: Board-
game: €9.95: Sinclair. 
• • • • • 

Adapted from a competition-
winning program by Intelligent 
Software, Cyrus plays an 
exceptionally fast and strong 
game. Fits into 16K with eight 
levels of play and full board 
display. 

Magic Mountain 
48K Spectrum: Adventure: 
€4.95: Phipps Associates. 
* • • • 

Graphic adventure game along 
the lines of Hobbit. Familiar 
landscape of mountains, 
caves, tunnels, dungeons, 
rivers peopled with dwarves, 
lizards and spiders. Not as 
good as Hobbit but 
engrossing enough. 

Gridrunner 
Dragon: Shoot-'em-up: €7.95: 
Salamander. 
* • • 

Joystick-only game in which 
you must roam the Grid 
destroying Droids and Pods 
while avoiding X/Y Zappers. 
Quite enjoyable for a Dragon 
game but not a patch on Jeff 
Minter's brilliant Vic-20 
original. 

Xenon 
Oric: Shoot-'em-up: €8.50: 
UK. 
• * • • 

Colourful Galaxians variation 
with five phases of nhy. 

achieve affects like these with the 
Spectrum'* relatively modest screen 
and colour resolution one wonders 
what it could produce for the BBC 
or the CBM 64. 

Jumpin' Jack 
• 16/48K Spectrum 
• €5.50 
• Imagine 

• • • • 
" J U M P I N ' J A C K is quick and bold 
with skill his story will unfold." 
This is the first rhyme you 
encounter in Imagined Jumpin' 
Jack, a quirky and clcvcr game 
which is much better than the poetry 
which punctuates the player's 
progress. 

The object of this addictive game 
is to move your man, the Jack of its 
tirle, to the top of a series of screens 
consisting of horizontal lines. To 
move up you must jump through the 
holes which appear; to avoid 
dropping through them you can run 
right or left. 

Jack himself is an ingenious piece 
of graphic design, all pumping legs 
and flailing elbows. When you 
mistime your jump, poor Jack is 
electrocuted on the lines and writhes 
in truly gruesome convulsions. 

At the beginning of the game there 
are no obstacles to progress, except 
your own ineptitude. However, 
when you have conquered screen 1 
not only do you see the next line in 
the limerick you complete by 
finishing the game, but you also 
come up against the first hazards. 
These are either a pretty little steam-
train, a manically chopping axe or a 
lunatic with a shotgun. 

Jumpin' Jack has the charm of a 
nursery rhyme and the cruel twists 
of fortune of snakes and ladders — or 
even life, if you like to see deep 
meaning in the hours spent with 
your micro, 

Qix 
• Atari 400/900 
• €29.95 cartridge 
• Atari 
• • * 

Qix FROM ATARI is a refreshingly 

abstract and almost non-violent 
game, but no less gripping for that. 
The Qix of the title is a whirling 
collection of lines which you must 
box in by filling at least 75 percent of 
the screen with blocks of colour. 

To do this you draw lines — called 
Stix, says the blurb — with your 
marker controlled by the joystick. 
The interest of the game lies in the 
different strategies possible and the 
unpredictable properties of the Qix 
and your other opponents. 

Some players like to build bizarre 
patterns of boxes in an attempt to 
imprison the Qix in a tiny area, since 

any percentage over 75 is rewarded 
with a bonus multiplied by 1,000. 
Bluff, no-nonsense players, prefer 
however, to get it over with quickly 
by blocking off large areas 
immediately. 

This strategy, though, can be 
dangerous — the Qix is a capricious 
creature. If you have not completed 
a line and the Qix touches it the 
game is up. 

You must also watch out for the 
Sparx twinkling along the lines and 
multiplying the longer you play. If 
you are slow completing a box, or try 
to cross one of your own lines, then 
the fuse will ignite and come fizzling 
after you. 

The game starts with only one Qix 
to capture, but if you are skilful, you 
soon move on. That is when Qix 
becomes really difficult and really 
compelling. 

Pssst 
• 16/48K Spectrum 
• €5 
• Ultimate Play The Game * • * * 
A WORKING k n o w l e d g e o f 

insecticides will help you more than 
green fingers in Pssst's pest-infected 
garden. You control Robbie, a robot 
gardener, whose job is to protect his 
plant, a Chrisanthodil, from the 
attentions of slugs, leeches and 
midges. 

Three spray cans aid you in this 
task, but only one delivers a lethal 
dose — the others merely stun. If 
you succeed in destroying enough 
insects your plant grows, sprouts 
leaves, and eventually rewards you 
with a flower. Play then proceeds to 
the next screen where the action is, 
of course, faster and more crowded. 

At this stage the game takes on a 
pleasingly frantic quality. If the 
garden is not :o turn into a 
horticulturist's nightmare, you need 
to scurry about madly picking up 
and putting down sprays, Grow-
bags, and watering cans. 

Although Pssst has some elements 

in common with Ultimate Play The 
Game's other game, Jet-Pac, it is 
otherwise refreshingly novel. But 
what marks it out as exceptional is 
the quality of its graphics. 

If Ultimate Play The Game can 
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From submarines to soccer, from snooker to starships, 
Pete Connor takes a hard look at BBC software. 
"SPORT FORAI 1 " is the theme of this month's 

survey, as your reviewer laces up his football 

boots, casts a shrewd eye over the racecard and 

chalks his cue in preparation to break the pack 

of new BBC Micro programs. 

First under the starter's orders is Professor 

Frank George's 115 Horse Racing Forecast 

Program, which rakes the punter into the age 

of the microchip. No longer does he have to 

ponder the evidence entirely on his own, or 

resort to using the pin; now he just has to key 

in the relevant data ar.d let the Profs program 

do the work. This it seems to do pretty well; of 

the four races I used, the program strongly 

recommended the winnner in three. Unfortun-

ately, it also recommended one or two others 

equally strongly, so the ganihlrr still has some 

decisions to make on his own. 

Before all BBC owners write off for the H5, 

they should pause and reflect on the amount of 

work involved in using it. For each runner 

there are at least 10 separate items to be keyed 

in. For races with large fields you will need the 

patience of Job and the leisure of Andy Capp. 

Even so, there are still many factors the 

program does not take into account before 

giving its verdict of Eliminate, Possible Bet, 

Very Good Bet, or Excellent Bet; the state of 

rhc going, jockeyship, illness. These have to 

be considered, the IIS booklet says, after the 

program has one its work. Professor George's 

program, then, is one for the dedicated micro-

owning follower of the turf rather than the 

dilettante. With regular use it might well 

repay the outlay of time and money involved. 

From the sport of kings we move to the 

sport o f misspent youth — snooker. 

Acornsoft's Snooker .s the first such game to 

be produced for the BBC, and it is very 

effective. The coloured balls stand our well 

Adventure 
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against bright green baize. You direct them 

using four keys to pesition the cue. 

You can choose strength of shot, backspin 

and topspin, and so on. The program auto-

matically registers fcul shots and adjusts the 

score. Snooker is not quite as satisfying — or 

frustrating as the real thing, but it is 

certainly a lot less trouble than queueing at the 

local hall. 

Two other new games from Acornsoft are 

Missile Command and Starship Adventure, 

neither of which wall hold any terrors for 

anyone familiar with an arcade. The first is a 

very good version of Missile Base, where you 

have to move a target finder to lay down a 

protective blanket of exploding bombs. There 

is a good variety of screen colours and the 

graphics are very clear; the sound, though, is a 

bit fe2ble. A daunting prospect in this game is 

the " in te l l igent miss i le" . I was too 

incompetent to encounter them. You should 

enjoy this game if you have a joystick; if you 

do not you will find yourself trying to use 

eight keys at once. 

Starship Command is an interesting hybrid 

of Asteroids and the Star Trek genre; on the 

left is a screen where you rotate your ship to 

fire at the enemy, on the right a display 

showing position and fuel supplies. You can 

put up shields and launch an escape capsule 

wher. things look dire. You might get another 

mission; it all depends on the Admirals back at 

starbase — a hard bunch to please in my 

experience. 

Match of the day 
For something more vigorous and down-to-

earth there is Five-a-side Socca (sic), a two 

player game from IJK. This is an exciting 

computer version of table football, in which 

you move your players around, tackle and 

shoo:. 

In the style of F.nglish football, there is no 

grrat individualism on display. Your players 

move in strict formation, each man playing for 

the team rather than himself. They give 100 

per cent effort and cover every blade of grass 

on a pitch so luxuriant it puts Wembley to 

shair.e. And it is magic when you shoot and 

the ball hits the back of the net. I was over the 

moon with this one, Brian. IJK also produce 

Leap Frog, their version of Frogger. It is the 

usual thing with the usual graphics and sound, 

but the road has lane markings. Is this a 

major new development in Frogger tech-

nology5 

Atlantis, from the same company is 

altogether more alluring. It starts with a 

rousing blast of classical music and then goes , 

on to mention Plato — of all people — in the 

introductory blurb. By this time the dis-

oriented games player may be wild-eyed with 

astonishment. But persevere! For what you get 

is, in fact, no less than an aquatic version of 

Scramble - a brave attempt to do scmething 

new with this game. 

Instead of spaceships you have five Nautilus 

submarines armed with torpedoes and bombs. 

The rugged terrain with which we are all so 

fami.iar is still there, but it is all underwater 

now. The graphics are good and even at the 

Acorn soft's 
Missile 

Command 

Above: Hopesoft's Escape from Orion. 
Below: UK's Star Soccer. 

m ~ m - - ^ 

lowest level it is a difficult game to master. 

One minor drawback is that the torpedoes 

make a noise like squealing piglets. 

While we are on the subject, there is 

Moonraider from Program Power. No 

nonsense about philosophers and myths here 

— this is a straightforward Scramble game. It 

is very similar to Acornsoft's Rocket Raid in 

terms of graphics and sound, although you can 

choose the additional hazard of ack-ack fire. 

That, plus the whizzers, is a pretty daunting 

prospect. 

The major, and controversial, development 

in this game is the "skip" facility. Families 

will split on the issue of whether this should 
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SURVEY 

Above: Program Power's Moon Raider. 
Below: Snooker from Acornsoft. 

very good new games. Swarm is a distant 

relative of Galaxians in which birds swoop 

down making convincingly unpleasant avian 

squawks. There is the added danger that they 

lay very large and very evasive eggs which 

turn into eagles if not destroyed. I f you have 

seen Hitchcock's film The Birds you may 

have an idea of the unpleasant thrill to be 

derived from this game. 

Android is one of the best games to appear 

recently. A boy runs round a maze trying to 

cat the energy pills before being caught by the 

pursuing androids, elasticated creatures which 

expand and contract in a menacing fashion. 

To destroy these the boy either turns and 

shoots them with his pistol or lays bombs 

which can later be detonated. Then he has to 

face the disagreeable pink monsters — a pink 

monster is always very nasty — and, last, a 

creature which knows no barriers, floating 

over the screen and through the walls. The 

graphics and colour in Android are excellent, 

and the game has an appeal which is unique. 

Which brings us to Bug-Bomb, one of the 

first games to be released by the new Virgin 

software house. All the Virgin games come 

with a heavy load of packaging, including 

photographs of the writers. 

Some of these are not a pretty sight, and 

should be kept away from sensitive 

adolescents. Bug-Bomb has similarities to 

Android; you run around a grid, avoiding the 

bugs and trying to destroy them by releasing a 

cleaning agent. The game starts very fast and 

furious and is an effective development of a 

simple idea, liven though it lacks Androids' 

graphics originality, h will please many 

people. 

Lost in space 
Virgin's Landfall is a sophisticated flight 

simulator with just a hint of Star Trek games 

in there somewhere. You must land your 

rocket using the map and the plethora of 

information on the control panel. I f you like 

this sort of game, then you will probably find 

Landfall an absorbing program. 

Most entertaining of the Virgin programs is 

Space Adventure, a graphic adventure with 

action. Here you are a spaceman in a three-

level space-ship, infested with androids' 

protecting the power capsules you seek. 

A plan of the crafl is shown, and each 

individual room is represented by a rectangle 

in which you and your android opponents 

bounce around in zero gravity and shoot it out 

with phasers and blasters. To stay alive you 

have to find new power packs. Space 

Adventure is a pleasing mixture of violence 

and logic. 

Kansas City has a reasonable version of 

l;rogger on the market, with all the usual 

obstacles. The joke here is that the intro-

ductory tune is the Marseillaise. Geddit!!! 

Superior Software's Frogger is similar, 

although it is slightly more demanding in that 

you must move sideways as well as ahead. The 

graphics are good and the crocs really do look 

both vicious and voracious. 
'continued on page 54) 

ever have been invented, let alone used. 1 take 

110 side in this dispute, but wonder if Baron 

Von Richthofcn would have got where he did 

if the Kaiser had let him skip to combat before 

he had learned to fly. 

Heiress on a high-rise 
Program Power's Croaker is a standard issue 

Frogger game, but their Killer Gorilla is much 

more fun. In this Donkey Kong variant the 

hero has to rescue the ci.prured heiress from a 

gorilla at the top of a skyscraper. 

The boy does not really seem old enough to 

be going around rescuing heiresses, even ones 

who look like Goldilocks. But let that pass. 

This is a very amusing and compelling game. 

As you progress through the pages the 

obstacles and aids become more inventive; you 

go up and down in lifts, grap umbrelks and 

dodge falling girders. 

Another entertaining variation on the same 

theme is Escape From Orion by Hopcsoft, 

wrhich claims to "take Donkey Kong into the 

21st Century." Again, there are different 

obstacles and aids as the pages turn over; 

ladders, lifts, conveyor belts with explosive 

devices, electrified doors. It is an entertaining 

game with inventive graphics, but dots not 

quite have the charm of "Killer Gorilla". 

Computer Concepts has produced two 
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(continued from page 53) 

Road Runner, also from Superior Software, 

is an intriguing game in which you guide a car 

around a maze-like racetrack. You score points 

by passing the flags. However, you arc pushed 

by hostile cars which you can throw off the 

trail by laying a smoke-screen. Additional 

problems are caused by rocks in the road. I f 

you drive in London you should be at home in 

this fast moving game. 

Painter, from A&F, is a rather less frantic 

game. The screen is tilled with rectangular 

blocks around which you move. Once you 

have gone around all the sides, the block is 

filled in and you score points. Chasing you are 

whirling opponents who multiply as the game 

proceeds. It is a simple idea, but no less 

effective for that. 

As welcome relief from all these frogs 

crossing roads ASK now have several new 

educational programs available. All of these 

programs use colour and graphics to take the 

sting out of learning Number Gulper, for 

instance, uses the format of an arcade-style 

game to help children improve number skills. 

The player selects a number to make and a 

different number appears in one of the eyes 

which are part of the robotic face constituting 

the screen. 

The player's Number Gulper then has to be 

guided around the screen, multiplying, 

subtracting or adding the numbers scattered 

around. Time is limited and, at the higher of 

the 19 levels, there arc scramblers which can 

really mess your number up. The game can 

become very fast and exciting and is 

undoubtedly one that children — and adults — 

will find enjoyable and educational. 

Let's Count is designed to help younger 

children learn simple counting and the 

numbers up to 9. There arc four different 

games each with colourful graphics and jolly 

time. I f the child repeatedly fails to find the 

answer, the program will help. 

Number Puzzler is another program 
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Above left: ASK's Number Gulper, and, right, A&F's Painter. 
designed to enhance mental arithmatic skills, 

this time by means of a numerical noughts and 

crosses. Other options are mental arithmetic 

contests with friends, or against the computer. 

Hide and Seek aims to improve short-term 

memory using games similar to the ones where 

you put objects on a tray, look for thirty 

seconds and then try to name them. The 

colourful graphics and different options mean 

that children will not easily get bored using 

this program. A useful new program for those 

with a practical interest in computing. 

Versati le mon i to r 
Beebug's Exmon is an exceptionally com-

prehensive machine code monitor. As well as 

the usual spread of monitor facilities — a dis-

assembler, register display, memory search, 

and so on — it provides two useful extras: a 

relocator and a simulator. 

The relocator moves a program in memory 

and, as far as possible, adjusts it to run at the 

new location. The simulator allows you to test 

a machine code program a single step at a time 

while displaying the contents of the registers. 

Exnjon would be hard to improve upon. In 

5K it manages to provide all the facilities you 

are likely to need in developing and testing 

machine code. 

Those interested in the BBC's sound 

facilities would do weL to look at Quicksilva's 

Muproc or Bug-Byte's BBC Music Synthe-

siser and Auto-Composer. 

Both programs are similar in that they allow 

you to compose tunes on the BBC's four 

channels using a wide variety of pre-defined 

sounds. You can also combine these sounds to 

get some you might not have heard before. 

Although there is little to choose between the 

performance of these programs, Muproc is 

perhaps the more fun to use. 

It cleverly simulates a four-track recording 

studio, displaying sound levels on the different 

channels, allowing you to have fast forward or 

back, lay down a funky rhythm here some 

mellow strings there; you can really indulge 

your musical fantasies. 

Muproc also scores over the Bug Byte 

program because it is less cumbersome to use, 

with a clear screen display and lucid 

explanatory booklet which avoids the apalling 

spelling errors to be found in the Bug-Byte 

program. There is certainly room on the 

market for an educational spelling game, flj 

Company Program Price Company Program Price 
A&F Software, Painter £8 IJK Software Leap Frog £7.50 
830 Hyde Road, Manchester, 9 King Street, Blackpool Atlantis £7.50 
M18 7JD. Lancashire. Five-a-side soccer £7.50 
Acornsoft, Snooker £9.95 
c/o Vector Marketing Starship Adventure £9.95 Program Power Killer Gorilla £6.95 
Denington Estate. Countdown to Doom £9.95 

Program Power 

Wellingborough, Missile Command £9.95 Micropower Croaker £6.95 
Northamptonshire, NN8 2RL Dept AU3, 8/8a Regent Street 

Chapel Allerton, 
Moon Raider £6.95 

ASK Numbor Gulpor £9.96 Loode LS7 4PE. 
London House, Lets Count £9.95 
68 Upper Richmond Road, Number Puzzler £9.95 Quicksilva, Muproc £14.95 
London SW15. Hide b Seek £9.95 Palmerston Park House, 

14 Palmerston Road, 

Muproc 

Beebug, Exmon £7.90 Southampton S01 1LL. 
PO Box 109, Baker Street, 
High Wycombe, Superior Software Road Runner £7.95 
Buckinghamshire. 69 Leeds Road, Bramhope, 

Leeds. 
Bug-Byte Music Synthesiser £9.50 
Mulberry House, Canning Place, Virgin Games, Bug-Bomb £7.95 
Liverpool L1 8JB. 61/63 Portobellow Road, Landfall £7.95 

London W11 BDD Space Adventure £7.95 
CC Software, Android Attack £8.95 

Space Adventure 

16 Wayside, Chipperfield, Swarm £8.95 Sporting Forecasts Horse Racing forecast £19.95 
Hertfordshire WD4 9JJ. Bureau of Information Science, 

Commerce House, 

Horse Racing forecast 

Hopesoft, Escape from Orion £6.75 High Street, 
Hope Cottage, Winterbourne, Chalfont St Gles, 
Newbury, Berkshire. Buckingshire. 

YOUR COMPUTER. AUGUST 1983 54 



PROGRAM DIRECT 
DRAGON 32 SOFTWARE 

Submarine 
Command. 

fmmm^i 

Great New Games for your DRAGON 32 computer 

LUNAR LANDER • BOMBER • 
BREAKOUT - all in one cassette. 
Dragon Games Pack 

POKER/PONTOON 
Sophisticated implementations of two of 
the most popular card games — POKER 
and PONTOON. 
Each program uses high resolution colour 
graphics. Bluff or be bluffed. 

Master Cards Player 

O f ) 
iwkantm If o u r p r o d u c t ever fai ls 

t o load, s imp ly re tu rn it 
w i t h i n 14 days a n d w e wi l l immed ia te l y rep lace 
it w i t h r e fund for the pos tage . 
A l l pr ices i nc lude VAT, Pos tage Et Pack ing . 
S e n d C h e q u e s / P . O . m a d e payab le t o : 
PROGRAM DIRECT LIMITED 
37B NEW CAVENDISH STREET 
LONDON W 1 M 8JR 

Postcode 

Please send me the following software immediately 
• Submarine Command 

• Master Cards Player 
• Dragon Games Pack 

I enclose a Cheque/P.O. for £ _ 

NAME 

£7.96 Inc. 
£6.95 inc. 
£5.95 inc. 

Great new game specially wri t ten for 
Dragon wi th full colour Q C 
graphics in Machine Code. L # . « / D 

(inc.) 

With animated maps and sonar screen 
Conventional and homing torpedoes 
V iew the enemy through the periscope 
Full easy to understand instruction sheet 

Take a modern Nuclear Submarine on 
anti-shipping patrol Stalk the enemy's 
convoys and sink his ship — but beware 
— enemy warships will be hunting you! 

FEATURES INCLUDE 
T w o undersea games in one 
• South Atlantic Crisis 
• Baltic Battle 



Kathleen Peel takes the 
wraps off the COMX 35. 
With a built-in joystick and 
35k memory the new arrival 
is full of Eastern promise. 

T H E COMX 35 is well made and nicely 

packaged, supplied complete with cassette 

leads, a cable to connect to your domestic TV , 

a power supply with integral three pin plug 

and a Basic Manual . 

The keyboard houses plastic keys with a 

calculator-type feel but without any loud 

speaker feedback. Because of its size it is 

unsuitable for touch typing. The joystick is 

centre-biased and produces non-printing codes 

when activated; its use is mainly for self-

written and commercial games. 

The cassctte interface at 600 baud seems 

relatively trouble free and actually requires 

that both earphone and microphone leads are 

left connectcd. This allows a spoken header 

for each tape track which is heard through the 

computer loudspeaker on playback. Both 

program and data files may be saved. 

Expansion is through a double sided 44-way 

socket, at present no information exists as to 

the connections o f the socket. 

There arc plans for an RS-232 — Centronics 

interface to take a suitably badge-engineered 

version of the extremely popular Sharp 

four-colour printer plotter. Floppy disc drive, 

speech synthesiser and memory expansion to 

67K are all as they say " to be available 

shortly". 

The machine is one of the coolest running 

micros I have seen, it barely heats up which is 

a good indicator as to the reliability of the 

electronics. 

The Computer is based on the R C A 1802 

microprocessor — an 8 bit register-orientated 

central processing unit , C P U . Its main 

features are low power consumption, a register 

array, RO-RF, consisting of sixteen 16-bit 

scratchpad registers and 91 easy-to-use 

instructions. A summary of the registers is 

given in table 4. 

Switching on repeats a display routine 

waiting for any key other than space to be 

pressed. It then prints on the screen 

COMX Basic VI . 00 

READY. 
As you enter data it is printed in white with 

the computer response which can be selected, 
in cyan and the cursor in pink, an interesting 

use of colours for data presentation. 

Program errors are denoted by error codes 

which although easily referenced in the 

manual, will be of little use to the inexperi-

enced beginner without further explanation. 

For instance "unacceptable character in 

number fo ld" is the explanation for error code 

45. 

Editing a line is simple. The line is called into 

the editor and displayed at the bottom o f the 

scrccn, the cursor is spaced along underneath 

the line to the desired position and either I ,C 

or D is typed — Insert, Change, Delete — and 

the amendment made on the cursor line. 

Typing Control S puts the correction into the 

edit line and allows further changes. A second 

Control S puts the correctcd line back into the 

program. The maximum line length is 95 

characters and the cursor line commences 

below the end of the line to be edited, so it 

may be displaced by up to three lines which is 

a bit confusing. Not the best editor I have 

seen, but by no means the worst. 

A novel command, Control R , recalls the 

text prior to the last press of the return key 

with any data typed after the return super-

imposed at the beginning of the line. Very 

useful for changing line numbers and minor 

changes at the end of often repeated 

commands. 

At switch on there are 30934 Bytes available 

to the user according to Print M e m . It prints 

256 less than actually available to allow for 

stack growth. The Basic implementation on 

this micro has one major drawback — it is 

incredibly slow, taking approximately four 

times as long to complete the timing tests used 

for the Spectrum — Oric evaluation presented 

m the March 1983 issue of Your Computer. 
The usual selection o f Basic commands are 

available, but disturbingly the manual has no 

references to any printer command. 

This indicates the level o f standardisation of 

C O M X Basic. Table 1A lists commands 

which just vary in the keyword and Table IB 

lists commands that are cither not defined in 

the dict ionary or have a non-standard 

meaning. 

Redefinable character set 
There are no simple structures such as I f — 

Then — Else and On — Gosub but their 

relevance is debatable. The Basic interpreter 

inserts and deletes spaces as it merrily tidies 

up your data entry. As you may type P R — a 

shortened form of P R I N T , there is a slight 

problem with lines such as PR I N T (A /256) 

which the interpreter resolves as P R I N T 

(A /256). 

The whole o f the character set is redefinable 

by using the Shape command, each character 

being formed within a 8 x 9 character cell. 

The two most significant bits are used to 

define the colours and the remaining six the 

pixel content of the relevant row of the 

character. This theoretically is capable o f 

giving high resolution and the program below 

does that. As you can see, not all the 

character codes are usable within the display 

and the user is left with about 112 definable 

characters. The characters are duplicated in 

the top and bottom half of the character set, 

each half able to use a set o f four colours — 

Black, Blue, Green and Cyan or Red, 

Magenta, Yellow and White. 

Unfortunately, there is a slight problem, 

whenever the shape command is used, the 

screen nearly always blinks — it seems to be a 

timing problem. I f the programmer does not 

redefine characters whilst a program is 

running then this will not be a problem. 

There are no Draw, Plot and Circle 

commands which is not surprising as the 

display does not appear to be memory 

mapped. This is the hi-res program: 

1 E = 0 : C P O S < 0 , 0 ) : C LS 
2 FOR A = 3 2 T O 1 2 7 : G O S U B 7 : N E X T 
3 FOR A = 144 T O 2 5 5 : G O S U B 7 : N E X T 
4 G O T O 2 
7 P R I N T C H R $ ( A ) ; : B = B + 1 : IF B > 9 5 8 

EXIT 10 
8 R E T U R N 

i e F O R N = 1 
2 0 P R C H R * 
3 © N E X T 
R U N 

+ , - - / 0 1 2 3 4 
| flMJMLJM 

I U / : y z C \ D 

9 « 

fcwDY 

10 Z$ = " 0 1 2 3 4 5 6 7 8 9 A B C D E F " : F O R A - 1 4 4 
T O 2 5 5 : G O S U B 5 0 : N E X T A 

12 W A I T 1500 ) : GOT O 12 
50 A $ - " " : F O R B = 0 T O B 1 : C $ = M I D $ 

12$. 1 + I N T ( R N D ( 1 5 ) » , 1 ) : A $ = A $ + C $ : 
N E X T B . S H A P E ( A , A $ ) : R E T U R N 

I mentioned earlier that data entry from the 

keyboard is white and the computer response 

cyan, which can be changed to a number of 

other permutations. Unfortunately there is a 
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k C* 

X-NfX^W v X V k ^ V x M k J 

7 8 9 : ; < = = > ? | k i B C D E F G H I J K L M N O R Q R 
3 1 2 3 4 5 6 : 9 © g 4 = - = ^ / B M X - T I 

F G H I J K L J M N O P Q R S T U V W 

side effect, coloured graphics entered via the 

keyboard in a program change colour when 

printed by the computet. 

Larger picture 
The machine has the usual six colours plus 

black and white. The paper colour covers the 

whole screen for all colours and does not leave 

a border like on the Oric or Spectrum. The 

display which is 24x40 characters covers 

virtually the whole of the TV screen and gives 

a picture almost 20 percent larger than the 

Spectrum with the same character definition. 

Spectrum definition is 24x32. Colours arc 

good, stable with very little noticeable dot 

crawl. The colour commands are in table 3. 

The sound commands in table 2 are also 

good and capable of giving a wide range of 

realistic noises from lasers to explosions, and 

could even provide a fair imitation of speech 

which would give an extra dimension to 

games. Although the machine does not suffer 

from the dreaded Sinclair power supply hum, 

there is a hum coming from the loudspeaker 

which is annoying. 

The joystick is effectively four additional 

keys which are activated by pushing the 

joystick in an appropriate direction. These 

keys produce non-display character codes 

(continued on page 59) 
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NOW AVAILABLE FROM W. H. SMITH & SON 
J O H N MENZIES AND BOOTS 

EVEREST 
ASCENT 

A spectacular 3-El 
adventure for the 
40K Spectrum 

An adventurous gome of 
strategy and planning for 
the 48K Spectrum 

RICHARD SHEPHERD 
SOFTWARE 

RICHARD SHEPHERD 
SOFTWARE 

TRANSYLVANIAN TOWER 
A spine chilling adventure ... enter via the dungeons... 
navigate your way through 500 3-D rooms ... survive the 
swooping vampire tats ... reach the terrifying top... and 
rid the world of the evil Count Kreepie! , , ^ 
Can you survive the top of The Tower? 
Full save routine for use dur/ng the hours V X c . 
of darkness! ^ - / N T ^ ^ K 
48K Spectrum £6.50. ^ K ^ ^ r / j i n 

EVEREST ASCENT 
Conquer the world's highest peak in defiance of all the 
obstacles, men and nature can throw at you ... survive 
avalanches ... cross bottomless crevasses... cope wi th 
wayward Sherpas but don't run out of supplies! 
Full save routine. 48K Spectrum. £6.50. 
. Also available b y mall order 

X SUPER SPY 
y f i L A global spy chase through complex puzzles, 

coded messages and 3-D mazes. Follow Dr. 
j ^ a j j ' ^ y Death'strail... locate his secret island ...discover 

M L the entrance to his lair... but it doesn't end 
^ there! A different solution every game. Full 

save routine 48K Spectrum. £6.50. 

A l s o a v a i l a b l e b y m a i l o r d e r O 

SHIP OF THE LINE Q M 
Command, a sailing ship ...juggle your 
supplies, crew and firepower... fear lessly^*— 
battle your way up the admiralty ladder, bribe 
Sea Lords as necessary... until you make First 
Sea Lord!Full save routine 48K Spectrum. £6.50 

SOFTWARE 
C r e d i t C a r d H o t l l r e 0 6 2 8 2 1 1 0 7 O a f m G e n e r o u s d iscounts avai lable 

AH programs are void subject to me condit ion that rrwy not by w.«y Of UMr Of 
otherwise. De lent. Nred out revold or otherwise < ircuMtf<1 without th* wri t ten permftsion 
o* Richard Snepne'd 

Al I PWCESINCLUDE 
VAT & FIRST CLASS UK POSTAGE 

OVERSEAS OffDERS A D D £ I 5 0 FOR AIR M A I L 

BUY TWO GET FC I OFF 
D I S C O U N T : BUY THREE GET U OFF 

BUY FOUR GET £3 OFF 

4flK EVEREST ASCENT 
46K TRANSYLVANIAN TOTF/ER 
4 f l K S I J P F R SF'Y 

4CK SHIP OF THE UNE 
D E A L E R P A C K 

<t| I enctow cash/cheque/PO payaOle to Richard Shepherd Software 
0) Debit my ACCESS/VISA Card No 

with trie sum of £ Signature 

NAMF ADDRESS 

SEND IMMEDIATELY TO RICHARD SHEPHERD SOFTWARE 
FREEPOST (rx> Stamp needed). MAIDENHEAD. BERKS. SL6 5BY 



(continued from page 57) 
which auto-repeat and can be read by the key 

function. This returns the ASCII code of the 

current key being depressed. So If Key = 136 

Then. . . . Because of the nature of the 

keyboard scanning routine, the use of the key 

facility in a program such as figure 2 creates 

problems and does not smoothly move the 

character around the screen. It is necessary to 

make the variable the value of the last key 

pressed and integrate the variable as in figure 

2. This point is omiited from the manual. 

The content of the manual for the beginner 

is good and quite clear but spoilt by rather too 

many silly errors. There is virtually no 

technical information in the manual. It really 

should include 1802 assembler instructions, 

memory maps, system variables and I/O socket 

connections. They may not be required 

initially, but you will not get very far without 

them. 

Glancing through the R O M reveals three 

commands not in the manual. Dos Pout and 

Tout. Dos and Pout give error code 62, 

" R O M or R O M card not present" and Tout 

reruns Ready. There appear to be R O M 

routines for double and quadruple-size 

printing available which should be very 

useful. 

CONCLUSIONS 
• Thfi Comx 35 cannot bo recom-

mended for business use as it lacks 
speed and a suitable keyboard. 

• If an adequate library of h igh-qual i ty 
machine-code arcade games can be 
assembled then the Comx 35 could 
be t reated as a games machine w i t h 
comput ing capabil i t ies, where the 
integrat ion of £ joyst ick w i th the 
keyboard wil l make for a more realistic 
arcade-sty le presenta t ion than a 
normal keyboard. The demonst ra t ion 
tape conta ins some good machine-
code arcade-type games. 

• For a 1983 computer it has an 
extremely s low version of Basic and it 
uses an ou tmoded CPU w h i c h is 
u n k n o w n in today 's popular micros. 

• It has an incomplete version of Basic 
and some commands have non-
standard meanings. 

• Error codes need to be more explici t 
about the nature of the error and 
cou ld be greatly enhanced by the use 
of examples in the manual . 

• It has a non-standard size keyboard. 

Table 1A, 
FVAL-VAL 

Figure 3. 
Program 
1 B = 0 

10 FOR A = 1 TO 
10,000 

15 GOTO 20 
20 B - B + 1 
25 LET K - KEY 
30 NEXT A 
40 PRINT A. B 
50 END 
80 GOTO 25 

Program to print out character set and pause 
while space key depressed. 

Figure 2. Operating joystick. 

KEY = INKEV 

Comx 35 
RUN RUN + 

400 sees. 350 sees. 

1 FOR A = 1 TO 255 10 CPOS (0, 0) : CLS 

2 IF KEY -- 32 THEN GOTO 3 20 A = 12 : B =20 

5 PRINT A, CHR $ (A); 30 IF K -136 THEN A A-1 Up 
8 NEXT A 40 IF K = 139 THEN B-B-1 Left 

10 END 50 IF K =138 THEN A - A + 1 Down 
60 IF K = 137 THEN B = B + 1 Right 
70 CPOS (A, B) : PR 

Right 

This modification is required to enaole the 80 GOTO 30 

above program to work. 

3 IF KEY = 32 THEN WAIT (20) : GOTO 

Table 1. Comx 35 standard Basic commands. 
ABS ASC ATN CHR COS DATA DEFINT 
DEG END EXP FOR-NEXT GOSUB GOTO 
IF-THEN INPUT INT LEN LET LIST LOG 
MEM MID MOD NEW PEEK POKE PI PRINT 
RAD READ REM RENUMBER RESTORE 
RETURN RND SGN SIN SQR TAB WAIT 

Table 2. Sound commands. 
MUSIC Note, octave, amplitude. 
NOISE Frequency, amplitude. 
TONE Frequency, octave, amplitude. 
VOLUME Level. 

Table 1b. Non-standard Basic commands. 
CALL (NN. a, b) 

Table 3. Colour commands. 
COLOUR IN) Where N = 1 to 12 and 

represents the colour 
combination used for 
keyboard input and 
computer response — 
initially set at 12. 

SCREEN (N) where N - 1 to 8 and 

represents the background 
colour — default Rfit to 1. 
black. 

CTONE (N) N ̂ 0: computer response a 
shade brighter than the 
screen colour. N = 0: effect 
turned off. • 

Colour and screen are global and affect the 
whole of the display. 

CLD 
CLS 
CDOS (Y. X) 
DEPUS NN 

DIM 

DLOAD 
DSAVE 
E0D 
E0P 
EXIT N 

FIXED N 

FNUM (exp) 

FORMAT N 

INUM (exp) 
PLOAD 
PSAVE 
RND (N) 

RUN N 

RUN + 

SHAPE (A, "18 HEX 
TIME (T) 
TIMEOUT (N) 
TRACE(A) 
USR (NN, a, b) 

Spectrum 

1 LE" B - 0 
20 LET B B + 1 

50 STOP 

100 sacs. 

Transfer execution to machine coda routine at address 
NN passing data a and b into R8 and RA. 

Clear all strings and arrays. 
Clear screen from current cursor position. 
Place the cursor at position Y,X. 
Creates a space between variables and the start of the 

program (NN) to be used for machine language routines. 
A maximum of 26 arrays limited to 255 in any dimension, 

also 26 strings maximum. Destroyed by Run, New, CLD 
and perhaps Editing. 
Load data stored by a previous DSave. 

Save data for subsequent retrieval by DLoad. 
Prints hex address of end of data. 

Prints hex address of end of program. 
Unconditional branch to line N. If used as an escape 
from a For/Next loop it should jump to the next level 

down of nesting if applicable. 
Formats the printing of all numbers. N is number of digits 
to the right of the decimal point 
Round to nearest whole and conver to floating point. 

Specifies field size N for printod numeric data until turned 

o f . 
Round to nearest whole number and convert to integers. 
Load program stored by a previous PSave 
Save program for subsequent retrieved by PLoad. 
Returns a random floating point number from 0 to less 
than N. A = RND (15) will not work. A INT (RND (15)) 
is acceptable. 

Runs program from line N but does not clear the data 
space. 

Th3 computer replaces all interpretive branches such as 
Goto 150 with absolute addiet»s«s and then Runs the 
program. 

numbers") Redefines character code A see text. 
Time to elapse before jumping to subroutine 
Address N — 50 units per second for T. 
A30 Trace off A ^ 0 Trace on. 
As call but used as part of an expression returning a 
32-bit binary integer number constructed from R8 (low) 
anc RA (high). 

Table 4. 1802 Register summary. 
D 8 Bits Data Register N 4 Bits Holds low-order 

(Accumulator) Instruction digit. 
DF 1 Bit Data Flag (ALU 1 4 Bits Holds high order 

Carry) Instruction digit. 
R 16 Bits 1 to 16 scratchpad T 8 Bits Holds Old X, P after 

Registers Interrupt. 
P 4 Bits Designates which IE 1 Bit Interrupt Enable. 

register is program 
counter. 

X 4 Bits Designates which Q 1 Bit Output Flip-Flop. 
register is data • 
pointer. mt 
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AUTHORISED ATARI 
SERVICE CENTRE 

ATARI 

M M ® 

Mapsoft full colour catalogue. 
Price £1 incl, post Mapln 
catalogue contains full cetails 
of all hardware and lots of 
software. On sale now in all 
branches of W H. Smith price 
£1 25 or £1.50 Incl. post from 
PO Box 3. Rayleigh. Essex. 

• • • sssss: 

x " ' : • v.iv 

.oMJiu Monuter Maze 

HARDWARE SELECTED SOFTWARE 
Atari 400 with 16K RAM (AF36P) £199.95 
Atari 400 with 48K RAM (AF37S) £299.00* 
Atari 800 with 48K RAM (AF02C) £399.00* 
All above with BASIC and handbooks 

Atari Cassette Recorcer 
Atari Disk Drive 
48K RAM lor Atari 40D 
48K Upgrade for 400 
Commodore 64 
VIC20 

16K RAM for VIC20 
Commodore Cassette 
Commodore Disk Drive 
Dragon 32 

(AF28F) £50.00 
(AF06G) £299 95 

(AI-44X) £90 95 
(AF45Y) £99.95 

(AF56L) £339 0 0 * 
(AF47B) £129 95 
(AF53H) £59 95 
(AF48C) £44 95 

(AF50E) £299 99 
(AF57M) £199.50 
(BC30H) £19 95 Dragon Joystick 

Cassette Cable for Dragon (BC31 J) £2.95 
Epson Printer MX80F/T (AF40T) £447.35 
MENTA 
Floppy Disk 
5 C12 Data Cassettes 
Joystick Controller 
Joysticks (Pair) 
Le Stick 

Full details all above n MAPLIN catalogue 

* Delivery next day by Datapost 

(XG28F) £115.00 
(YX87U) £2 50 
(AF61R) £1 99 
(AC53H) £7 50 

(AC37S) £13 95 
(AC45Y) £24 95 

ATARI 
Attack At Ep-Cyg-4 

'Eaja Buggies 
Candy Factory 
Claim Jumper 
Defender 
Forth 

'Frogger 
Galaxian 
Gort 

'Heilfire Warnor 
K-ra/y Shootout 

'Moon Shuttle 
Pac-Man 
Paint 
Picnic Paranoia 

'Preppie 
Qix 
SAM Speech Synth 

"Shamus 
Softporn Adventure 
Stare ross 
Synassembler 

'Zaxxon 
Zork I 
2ork II 
Zork III 

'3D-Supergraphics 

-1E-16K-KF54J £34 95 
-1C-16K-KB74R £22 95 
-1D-32K KF53H £21 95 

-1E-116K-KB67X £34 95 
-1E-16K-KF10L £29 95 
-1D-24K-YL29G £62 95 
-1C-16K-KB68Y £22 95 
-1E-16K-KF11M £29 9b 
-1E-16K-KB44X £34 95 
1C-32K-KF02C £27 45 
1E-8K-BQ63T £34.95 

-1C-16K-KF22Y £27 50 
-1E-8K-B071N £29 95 
ID 48K-KB22Y £29 95 
-IE 16K-KF13P £34 95 

-1C-16K-KB07H £21 95 
-1E-16K-KF16S £29 95 
1D-32K-KB15R £47 19 

-1E-16K-KB90X £34 95 
-1D-40K-BQ93B £20 64 
-10-32K-KB37S £29 95 
1D-48K-KB83E £38 95 
1C 16K-KF20W £31 50 
1D-32K-BQ94C £29 90 

-1D-32K-BQ95D £29 95 
-1D-32K-KB31J £29 95 

1C 40K-B029G £31 95 

C O M M O D O R E 64 
Temple Of Apshai (Part 1) -1D-BC57M £27 45 
Upper Reaches (Pan 2) -ID-BC58N £13 80 
Curse Of Ra (Part 3) 1D-BC59P £13 80 
Sword Of Fargoal -1D-BC600 £20.75 
Crush. Crumble & Chomp -1D-BC61R £2075 
Jump Man -1D-BC62S £27 45 
D R A G O N 
Berserk -IE-BCJ32K £19.95 
Black Sanctum -1C-BC78K £7 95 
Dragon Trek -1C-BC82D £9 95 
Galax Attax -1E-BC79L £19 95 
Quest 1C-BC41U £7.95 
Wizard War -1C-BC83E £7 95 
Plus 30 other lilies for Dragon 
S P E C T R U M 
The Hobbit (48K| 
Timegate (48K) 
Space Intruders < 16K> 
Meteor Storm (16K) 
Chess Player (48K) 
Speakeasy (48 K) 
VIC20 
Cru9h Crumble & Chomp (M6K) 

1C-KK10L £20 75 
Datestones Of Ryn (-16K)-1C-KK13P £13 80 

-1C-BC88V £14 95 
•1C-BC89W £6 95 

1C-BC90X £4 95 
1C-BC91Y £4 95 

-1C-BC92A £6.95 
-1C-BC93B £4 95 

Plus over 280 other titles for Atari. 

IVIICROWRITER 
The new hand-held word processor 
that eliminates the need lor a typist. 
You can learn the Microwriting technigue 
in less than an hour and produce 
perfectly typod text the same day 

Micrownter (AF62S) £485 • £72 75 V A T * 
Complete Word Processor Package 
(Microwriter printer and lead) 
(AF63T) £1 455 • £218 25 V A T * 
Available ONLY by mail order or from 
WESTCLIFF shop 

* Delivery next day by Datapost 

Invasion Orion (>16K) 
Monster Maze 
Plattermania 
Princess & Frog 
Rescue At Rigel («i6K) 
Ricochel (+8K) 
Sword Of Fargoal I6K) 
Tank Arcado 

-1C-KK12N £17 25 
-1E-KK11M £27 45 
1E-KKI4Q £27 45 
-1E-KK16S £29 95 
-1C KK08J £20 75 
1C KK15R £13 80 

-1C-KK09K £20 75 
1C-KHI8U £11 95 

• 

m 
• I 

Plus 80 other titles for VIC20 

'Disk versions also availably though price 
and memory SI/G may be ditloront 

S«nd sae now for our new soltware leaflet 
with details of all programs added since 
Maplin catalogue. 
Order As XH52G Issue 4. 

"" '    
;. 

The brilliant new colour computer 

SORD M5 

If your order contains over £129 worth ol 
computer hardware apply now for interest 
free credit by telephoning Mail-order: 
(0702) 552911 London Shop 01-248 0926. 
Birmingham Shop 021-356 7232. Southond 
shop: 0702 554000 or write to P O Box 3, 
Rayleigh Essex SS6 8LR 
You pay 10% down, then 10% per month 
lor a lurther nine months (to nearest 
penny). 

Credit guotations on request This offer 
subject to approval which can take up 
to 48 hours (APR - 0%) 

A superb new home computer 
with one of the most powerful 
colour video processors 
available. An incredible 32 
sprites simultaneously 
and IfiK nf RAN' 
dedicated to gr;iphics 
alone Powerful Z80A 
(3.5MHz) main processor Three 
tone generators and noise 
generator all with envelope control like a 
mini-synthesiser Complete with BASIC and superb handbooks 
for beginners AI this for just £189 95 (AF64U) 

Maplin Electronic Supplies Ltd.. Mall Order: P.O. Box 3. Rayleigh, Essex 
SS6 8LR. Tel. Southend (0702) 552911 (Sales). 
Demonstrations at our shops NOW. 
159-161 King St.. Hammersmith, W6. Tel. 01-748 0926. 284, London 
Road. Westcliff-on-Sea. Essex Tel. (0702) 554000. Lyrton Square. Perry 
Barr. Birmingham. Tel. (021) 35b 7292. 
All goods delivered In UK mainland carriage paid, but add 50p If total 
order less lhan £5 except catalogues. Orders including items marked 
delivery next da/ by Dataposl. 
Subject to availability. All prices include VAT unless shown. Prices 
correct at time of going to press. 

4COWX 

GALAXIAN 
® 
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Please add 15% VAT to all prices. 

sinus i 
FORTH £185 00 
Full FIG Forth 
CHEDIT £24.50 
Character set edi tor 
ISLES OF ARTUAN £19.50 
Extensive Adven tu regame 
OTHELLO £19.50 
W i t h f ine graphics 
MAZE RUNNER £14 50 
Think ing Man's Maze Game 
RX £80.00 
File Transfer Program 

Ahirjffltoin 
TINY WORD £24 50 
Comprehens ive Word Processor 
EDITOR/ASSEMBLER £29 50 
The first Z80 Ed/Ass for tho 
NewBra in 
OISASM £14.50 
Disassembler 
M C M O N £14.50 
Mach ine Code Moni tor 

ACCOUNTS £22.57 
Computer ised r.ash/hank book 
DATABASE £22.57 
I n fo rmat ion storage 
CARD INDEX £30.43 
Mul t i pu rpose data r ranagement 
p rog ram 
FILE MANAGER £20.00 
Creates and maintains records 
HOME BUDGET £8 65 
Keep track of your home finances 
GOBBLER £8.00 
Negot ia te a maze filled w i th 
hazards 
STAR TREK £8.00 
Save the galaxy f rom the Kl ingons! 
COMMODITY TRADER £8 65 
Gamble on the Commodi ty Market 
MASTERMIND £8 65 
Guessing Game 
BLOCK HIM IN £8 65 
Obstacle Course Game 
FRENCH VERB £8.65 
2 p r o g r a m m e Database 
FRENCH CONJUGATE £8 65 
French verb conjugat ion 
FRENCH VOCAB £8 65 
2 part Database 
FOOTBALL FORECAST £25.00 
Sophis t icated Pools Forecasting 
HORSE RACE FORECASTING 

£24.50 
The Ser ious Punter's A id 
TYCOON/PELMANISM £8 65 
Two p r o g r a m m es ir one 

» KUMA « COMPUTERS 
11 York Road. Maidenhead, Berks SL6 15Q 

Tel: (0678) 71778/9 Telex: 849462 TELFAC.KUM 

MZ 
BOA 

WDPRO (Disc) £79.95 
Professional Word Processor 
MAILPRO (Disc) £69.95 
Mai l List for WDPRO 
DATABASE (Disc)£59.50 
I n fo rma t ion Storage Sol id State 
Recommended 
EASIVAT (Disc) £89.50 
Compac t VAT account ing system 
FORTH (Disc) £49 50 
Del ivery t.b.a. 
ZEN Editor/Ass«mbl«r £37.50 

Editor AssernblerC.P.M. 
HISOFT PASCAL 4 (Disc) £40.00 
Comp i l i ng Pascal C P.M 
WDPRO (Cassette) £39 50 
Professional Wordprocessor 
DATABASE V3.3 £29 50 
Sol id State. In fo rmat ion storage 
EASIVAT (Cassette) £39.50 
Sol id State VAT amoun t ing system 
CALC 3.1 (Cassette! £34.50 
Spreadsheet Calculator 
FIG-FORTH (Cassette) £34.95 
Fully s t ruc tured self-extending 
language 
FORTH TOOLKIT £14.50 
Forth w o r d def in i t ions 
HISOFT PASCAL (Cassette) £35.00 
Comp i l i ng Pascal 
BASMOD £17.50 
Modi f ies Sharp Basic SA-5510 
ZEN £19.50 
Z80 Edi tor /Assembler 
DISASSEMBLER £10.50 
Zen compat ib le Disassembler 
DYBUG £17.50 
Mach ine Code Program debugger 
MICROTYPE £39.50 
Touch Typ ing tutorial 
HOME BUDGET MKIII £14.50 
H o m e account ing system 
CURSED CHAMBERS £10.50 
Adven tu re game 
QUEST £5 50 
Adven tu re game 
PAK M A N £8 00 
A great al ternat ive to Space Invaders 
PARAGON £5.50 
Adven tu re g a m e 
CASTLE QUEST £8 50 
The latest new Adventure Game 
ELECTRON 22622£8 00 
Space game very fast 

FLY ONE £10.50 
Fl ight S imula tor 

ASTEROIDS £8.00 
Can you surv ive the Asteroids bolt 

THE SOFTWARE LIST-
FROGGER £8.00 
Guide the f rogs safely home 
FENDER £5 50 
Fly a h igh speed space cruiser 
MILLIPEDE £8.00 
Fight or evade a giant Mi l lpede 
4D £14.50 
Time w a r p i n g s:rategy game 
TOMBS KARNAK £8.65 
50 level adventure game 
CAVF OIVFRfROO 
Beat the t ro l ls and f ind the h idden 
chal ice 
LABYRINTH £8.65 
Escape f r o m a 3D maze 
PRUNES OF PENGE £8.00 
First pol i t ical arcade game 
CAMPAIGN 14 £8 00 
Defend the Universe against alien 
attack 
PELMANISM £8.00 
M e m o r y Test Game 
MIDAS £8 65 
Pursue a fast, tricky opponent 
GLOBAL WAR III £10.50 
Can you w i n WVV III 
SCOOP £10.50 
Edit, pr in t and cistr ibute a 
newspaper 
THE TOMB £10 50 
Explore an Egyptian t omb 
COSMIC SCRAMBLE £10 50 
Attack the a l iens t rongho ld (Hiscore 
21070) 
ENCOUNTER f8.65 
Rescue a k idnapped gir l f rom thugs 
GOLF £8 00 
A round of Golf w i t h your Sharp 
TREASURE ADVENTURE £10.50 
Adven tu re Game 
MAP OF THE U K. £10 50 
Educat ional U.K. Geography 
KINGS 8. QUEENS £10 50 
Engl ish Monarchs since 1066 
— Educat ional 
SEND FOR NEW MAY CATALOGUE 

MZ 
8QB 

WDPRO (Disc) £79 95 
Professional Word Processor 
MAILPRO (Disc) £69 95 
Mai l l ist for WCPRO 
SIJPERCALC (Disc) £190.00 
Spread Sheet Calculator C.P.M. 
PERSONAL PEARL (Disc) £185.00 
Program Design Package 
DISMOD (Disc) £39.50 
Recover lost CP/M Files 
TX (Disc) £80.00 
C P / M File Transfer Program 

FORTH (Disci £49 95 
Ful ly s t ruc tu ied self extending 
language 
HISOFT PASCAL (Disc) £40 00 
Fast Pascal Compiler C P M 
WDPRO (Cassette) £39.50 
Professional W o r d Processor 
FORTH (Cassette) £34,95 
Ful ly St ructured Self extending 
language 
HISOFT PASCAL (Cassette) £35.00 
Fast Pascal Compiler 

commodore 

DATABASE £21.30 
255 pages of 10 i tems 
NON-VAT ACCOUNTS £21.30 
Up to 80 en t r ies /month c i n c z l a i i -

MAP OF THE UK £10 40 
Educat ional J.K. Geography 

ATARI 
ADVENTURE PARAGON £8.65 
N e w Adventure game 

EPSON HX-20 
DESK MASTER 1 £29 50 
Off ice A i d Calculator p rogram 
DESK MASTER 2 £29 50 
W o r d Processor 
DESK MASTER 3 £29.50 
Spread Sheet Calculator 
DESK MASTER 4 £29.50 
The Friendly Terminal 
DESK MASTER 6 £19 50 
Decis ion Maker 
DESK MASTER 7 £19.50 
Edi to r /Assembler 
HOME BUDGET £17.35 
Home Account ing System 
HORSE RACE FORECAST £24.50 
W i n or place i t 's a w inner ! 
COMPUTAX £49 50 
Personal Income Tax Planning 
DATABASE£2950 
Plus lots more . . . 

FORTH £85.00 
Full FIGFortn 
TX £80 00 
CP/M File Transfer Program 

t C H M S : Picas© ado O <W post and n j c « i n g 
c h e q u e o ' c red i t c a r d orders over E 10 00 .n i 
0'< our 24 hour ansaphonn « « r v i c 

l o o rde r * o r tde i C10 00 carnage ! '»• ' a l l M i d , 
the U K, Tolophoned credit ca d order* accept*) 

I 

I 

I 

I 

I 

I'leasr lick ho* for information required, anil »vt»d coipon to: 
KumaComputer*,Ltd 11 York Road. Maidenhead. B<rk»SU. ISO 

• SIRIUS-1 • 
n SHARPA^B • 
• OSBORNE-1 • 

• EPSON HX-20 

• NEWBRAIN 
• COMMODORE 
• SMCLAIR 

• ATARI 

• • 

NAME 
ADDRESS 

POST '".OOF. 
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DO YOU WANT A WORD PROCESSOR FOR YOUR BBC 
OR A WORD PROCESSOR FOR YOUR BBC ? 
Yes there is a difference between word processors and we can offer the best because it's the 
FIRST PROFESSIONAL DISC BASED WORD PROCESSOR FOR THE BBC COMPUTER. 

The MERL IN SCRIBE uses the disc on your computer the same way that professional systems costing 
many hundreds of pounds do. 
Unt i l now any document you wished to create has been l imited to the few pages which could be squeezed 
into your computer memory. This means the computer is really using the disc as if it were a cassette! 
The SCRIBE can create documents far greater in size than the computer memory, and really uses the disc 
as it was intended to be used. SCRIBE automatically loads and off loads pages between disc and memory 
w i thout you even knowing it's happening! 

Amongst the many super features available are: 
* Optional 4 0 & 80 co lumn screen format selection. 
* On screen formatt ing - you see it as it's printed INCLUDING UNDERLIN ING. 
* Right just i fy, word wrap, insert, delete, move copy & centre. 
* Document rrerge (will merge two documents into one f rom disc). 
* Addresses all four drive units allowed by your BBC disc system. 

Plus many more professional features. 

SCRIBE comes in ROM wi th five minute f i t t ing instructions, printer uti l i t ies on disc and a comprehensive 

m a n U a L PRICE £59.95 
Also MERL IN SCRIBE in ROM for cassette machines €29.95, and on tape £19.95. A l l prices include V A T . 
Post and Packaging 60p. 
• • • • MERL IN COMPUTER PRODUCTS (BUCON LIMITED) 

y S A 18 MANSEL STREET, SWANSEA, SA1 5SG. T E L (0792) 467980 

GREAT VALUE FOR MONEY WITH OUR 

SPECTRUM 
SOFTWARE 

GAMES FOR THE 16K OR 48K SPECTRUM 
MONGOOSE (M/C) A BEAR ISLAND £4.95 
Fast and furious arcade action with these colourful high speed games. 
REVERSt (M/C) * POKER DICE £4.95 
Classic strutegv .uu! addictive gambling games. 
TIME-LINK (M/C) & TASKS £4.95 
A superb I6K text adventure and a collection of mind stimulating puzzles. 
MAGIC CASTLE (M/C 4*K only) £4.95 
A gripping text adventure. Rescue the pnnccss but beware of booby traps. 
3D MAZE OE GOLD (M/C) £5.95 
Amazing full colour, high resolution views as you walk around a large labyrinth. 

EXTEND SPECTRUM BASIC (16K OR 48K) WITH 

WHITE NOISE AND GRAPHICS (M/C) £5.95 
Adds many useful commands to BASIC including a WINDOW system and true 
EXPLOSION type sound effects. Extensive manual supplied. 

EDUCATIONAL PROGRAMS 
CESIL £5.95 
A widely used "O" level teashing language available for 16K or 4«K Spectrum, DRAGON 
32 and I6K ZXRI. Supplied with a comprehensive manual. 
HAl . £5.95 
Another popular 'O' level teaching language tor a I6K or 48K Spectrum. 
VISUAL PROCESSOR £5.95 
Provides an on screen display of a simple micro-processor illustrating its internal 
operation as it runs your programs. With comprehensive manual. For the I6K or 48K 
Spectrum. 

OUR SOFTWARE IS NOW AVAILABLE FROM 
MANY COMPUTER SHOPS NATIONWIDE, OR 
DIRECT FROM US BY POST OR PHONE. S.A.E. 
FOR DETAILS . D E A L E R E N Q U I R I E S 
WELCOME. 

GILSOFT 
30 Hawthorn Road, Barry 

South Glamorgan, CF6 8LE 
Tel: 0446 736369 

TELEPHONE YOUR 

ORDER WITH: 

QD 

Are your finances driving you mad? 
Do you find that working out your 
finances makes your head buzz? 
Do you sop rnr7 

Don't worry, now you can have 
Hilton's Personal Banking 
System on your side, giving you 
a clear head slart and 
(hopefully) pulting you back 
into the black! 

Maintain permanent records 
and fully detailed statements of 
your finances including: 

* All cheque book transactions 
and bank receipts 
* All standing order payments 
Automatically Processed 
(monthly, quarterly, six-monthly 
or annually and for set number 
of payments) 

In addition the ability to 
search, locate, delete or 
rnrrect previous entrins. List 
by calegoiv facility is included. 
Additiona Bank Reconciliation 
module available to 
automatically match your Bank 
Statement to your Personal 
Banking System account. 
Full instructions included and 
guaranteed after sales 
maintenance provided. 

* PBS ZXf l l £8.95 (16K) 
* ZX SPECTRUM £9.95 (48K) 
* DRAGON £9.95 (32K) 
Rani raconclUttloo |for DM with «bov») rs 
Ask for th« PBS nt your local computers I orti 
ORDER by POST (apaclfvlng mHchlnai 
OR at Ihe POST OFFICE usinjt 
TRANSCASH ACCOUNT .102 9557 

HILTON 
MPUTER 
RVICES 

Hilton Computer Services Ltd 
(Dept VC) 14 Avalon Road. 
Orpington. Kent BR6 9AX 

» YOUR PBS IS NEVER OUT OF DATE * 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 

16k ORIC £129.00 inc. 
48k ORIC £169.95 inc. 
Now with FREE Software 

N*»l ®H SH 8EF I"-1 PPi WW .••) I®1 
O W I H I V U I O P l ' l 1 

I R B R I I M ' I I H B H H S I M H 
•• » < D r O H J K I 

W P l W I I I P I W a H i m i M I W l 
. x * c v n 'i M 5 > V ••» M ' ;M*{ w j M ! IW [w< M ; M; 

— • • — m m —i m m 

ÔMC 
PRINTER 

ORIC 
£169.95 inc 

(available on cassette only. Prices include VAT and post and 

packing) 

ORIC FORTH language. Requires 48k machine. 

Price £15.90 

ORIC BASE for the maintenance of personal and small 

business information. Requires 48k machine. 

Price £ 1 5 / 0 

ZODIAC adventure game. Requires 48k machine. 

Price £10.39 

ORIC CHESS Requires 48k machine-

Price £10.39 

ORICMON A complete machine code mcnitor. Either 16k 

fr or 48k machines. 

Price £15.90 

HOUSE OF DEATH game. Requires 48k machine. 

& Price £10.39 

^ MULT! GAMES PACK 2 Requires 48k machine. 

& Price £7.30 

ORIC MUNCH game. Requires 48k machine, 
v ^ Prir.fi £fi 36 

OR I N 

Oric Products are pleased to announce the release of the 

four-colour printer. 

The Pr nter uses standard 4? inch paper and is switchable 

between 40 and 80 characters per line 

The,writing mechanism is a clever arrangement of four 

miniature ball-point pens (red, green, blue and black inks.) 

There are 15 programmable character sizes and four different 

drawing angles. 

The pen plotting facility allows the drawing of complex 

diagrams and pictures. 

The prise includes an integral power supply and printer lead. 

You may place your order by phoning our telesales number on ELY (0353) 2271 /2/3/4 or by completing the postal form below: 

Payment may be made by cheque, postal order, Name Description Qty Price 
Barclaycard Visa or Access | | 
All cheques and postal orders should be made Address " | | 
payable to Tansoft Ltd i i 
For credit card oayment please quote Access, { 
Bardaycard Visa N o { 

All orders should be sent to Tansoft Ltd. Full colour brochure and software catalogue j TOTAL | | 
3 Club Mews, Ely. Cambs CB7 4NW is available on request. Trade enquiries welcome. All pnoes are inclusive of VAT 



Table 1. Variables used. 
o$ array of ob ject descr ip t ions 

I array of ob ject locat ions 
i number of ob jects being 

carr ied 
set pointer to subrout ine tha t 

deals w i th the current locat ion 
up, do , we , 
no , so, ea pointers t o sur round ing 

locations 
1$ cur rent locat ion descr ipt ion 
i$, a$, b$ input string, c o m m a n d and 

parameter respectively 
pointer to init ial isation rout ine 
For-Ne>t cont ro l variable 

var ious f lags TIME 
120 IF • • « • » ' • 
I JO IF 
140 IF • « • " • " 

1 0 I I I - » - • • ! I X I l e d - O i L E I l - O i L E T a e t - I O O O i L E T i n l t - 3 0 0 © 

« 7 N K T ' 4 M « , | O I W M I N I I P A P F R N . I N K 7i nn Q N W I N N 
I S llll b u n m i l 

2 0 L i t n o - O i L I I M e - n n i L E T • « * n u i L E I a o - n o i L E I u p - n o t L E I d o - n n 

3 0 L C T ! • - ' • » O O O U B s e t 

4 0 C L S « P R I N T I I 

6 0 L E T l o u n d a O l F O R n - l t o 11 • ( s e t < > 1 1 « 0 > I Ir l ( f O O * * t f M E N N M 1 n i O O TO « 

* 3 I F N O T f o u n d I k C N P R I N T i P R I N T * l c a n s e e . . . " I l i t f o u n d - 1 

4 3 P R I N T " a * | o » < n l 

7 0 N E U T n 

ftO 0 0 T O l O O 

9 0 I F a < - " l o o k * w d N O T f o u n d TMEN P R I N I ' 1 c a n t I M a n y t h i n g « i h . l » i ' 
l O O M E P . 0 1 , 1 0 1 I N P U T " W h a t a n a l I I o o ? l • | L I N I > • • ll> ! » - • • I N t N (U1 T O l O O 

l « I O R n - l 1 0 L E N i «t If i » l n l > a " p * A N D U l n K ' T T M E N L S t I « I - l > * » IliODt 

• < n > * 3 2 > 

1 0 3 I C « T n 

1 0 3 IF a e e l 2 4 0 A N D R N D > . 9 3 TMEN P R I N T 'Trie d o g a e c . b e a n d l l l l P d y o u ! " « U O T O 

9 0 0 0 

1 0 7 O O D U B S O O l P R I N T | M 6 » a « | ' " | b » 

H O I F a « - ' n " A N D n o T H E * L E T M t - r i o i 0 0 T O 2 0 
A N D s o THEN L E T u f a o i 0 0 T O 2 0 

A N D — THEM L E T s e t - M M : 5 0 T O 2 0 

ANll ma T H E * L C T u t W I llll T O 2 0 

1 3 0 I F a « - ' d " A N D d o THEM L E T . c f d o . 110 T O 2 0 

I S 3 I F a « - ^ u " T M t N 0 0 I O A I O O 

IfcO i r « a - - r " TMCW OIJ T O a O 

1 7 0 I F a * « ' H * l p " T M E N P F » : N I N O C n a n r e OO TO 1 0 0 
1 8 0 I»- O R a « » " | e f T I W N G O 10 2 0 0 0 

1 9 0 IF a « - * p u t " O R a « - * d r o p - T H I N OO 1 0 4 3 O 0 

2 0 0 I F • « - ' o » e « a T M E N O O I O 2 3 0 0 

2 0 3 I T T H E N O O T O J 3 0 0 

2 1 0 I F « l - M u o k ' T M E N D O T O A O 

2 1 3 I F * m i m " T M F N M l T O 4 0 0 0 

2 2 0 I F O N a l - ' s a i a a h ' Till N 'M T O 6000 

2 2 3 I F • • - • l i g h t " T M E N 0 0 T O 7 3 0 0 

2 3 0 I T a « - * r e a d ' T I C N 0 0 T O 6 3 0 0 

2 4 0 I F a * - * u n l o c k ' T M E N 0 0 T O 3 0 0 0 

2 3 0 IF a » - * | - I Ml N (10 HUH S S O O i 0 0 T O l O O 

7 4 0 I F a < - ' I n s e r t " I I * N IIU 1 0 71KJ0 

2 7 3 I F a * - ' q u i t " TI4 N III! 1 0 V O O O 

2 0 0 i r > « • ' » > • " I I C N S A V E ' T i a v S M l t C h " L I N t 2 0 i P A I N T " V e r t i y i V E R i r V * * | U 3 

T O 1 0 0 

4 9 0 I F L £ N a » » l I H F N P R IUT • I c a n « ' i O O T O l O O 

4 9 9 P R I N I " I c a n ' t " I a « | - I D * ! " " l i B O II 1 0 0 

5 0 0 I F > * < ) > > • - U N A L E N l l l l T b C N L E T I « - I « I 2 T O U G O 1 0 3 0 0 

3 0 2 L C T t p - O i L E T a « - " " i L E T b » - " " i T O R n - I T O L E N • • 

3 0 3 I P l » < n ) » ' • A N O NT.l * p .11 N I F T s p - l I 0 0 T O 3 2 0 

3 1 0 I F N O I « p T M F N L I I a l - a » - i » < n > 

3 1 3 I I a p L L * N L E I o » - h « M « l n l 

B 2 0 N C * T 
3 3 0 R E T U R N 

1 0 0 0 L E T I • • " V o u a r m i n a I or e a t . T h e r e a r e p a t h * l e a d i n g n o r t h a n d s o u t h . * 

l O l O L E T n o » 1 3 9 0 1 L E T t o - I O M 

1 0 2 0 R E T U R N 

I O S O L C T l f - " V o u a r e i n a • « - • • ! , a i t h p a t h s l e a d i n g n n r l h a n d > * l a n d a C11 

a r i n g t o t h e M e a t . ' 

1 0 4 0 L E T I M I - I O O O i L E T e a - l 0 9 0 l L C T e e - 1 0 6 0 

1 0 3 0 K S T U R N 

1 0 A O 1 * 1 I • - • • * « » a r m I n a c l e a r i n g . I n I h e 

b e a p r * « r s o u r e m . I » | | e > a t . " 

1 0 7 0 L E T e a - 1 0 3 0 

1 0 0 0 P I T U R N 

1 0 9 0 L E T I • - " Y o u a r e I n t ' . e lor e s t 

I I O O I F I - e - l O . W l l i t e a - l I T O 

1110 RE. I URN 
1 1 2 0 L E T l « - * V o u a r e i n t n * l o r e s t . T h r o u g h 

a b e . T»ie p a t h r u n * i M l a t t t a n d t o a r a l a a c a v e t o trie 

1 1 3 0 L E T e a - l S O O l L E T » * - I O V O l 11:1 w l 1 3 0 

1 1 4 0 R F I I l R N 

1 I S O L E T I • » * V o u a r e i n a a o a l l c a v a . D a y l l g n t l a t o t h e n o r t h . I h e r e I * 

a d o o r t o t h e M e a t a n d a n o p e n i n g t o t h e « a u t n . * 

1 1 6 0 L E T * o — I l O O i L E T n n - 1 1 2 0 

' I 1 7 0 R E I l * < N 

l l « 0 L S I I • Vo. . v a i n • e e w e r n l k a r a i « a rfmmt l y i n g i n r . « n . r . 
a a V e l e t o n I n a n o t h e r . T\e o n l y a m i l * t o t h e n o r t h . " 

1 1 9 0 L E T n o - 1 I S O 

I Z O O R E T U R N 

I 2 I O L E T 1 • - • • ! c a n ' t a t h i n g • • 

1 7 2 0 L t T i . p - 1 1 3 0 

1 7 J O Ml TURN 

1 2 4 0 I I T l » - " V o o a r e i n a l o n g p a a a a g e . V o u c a n h e a r t n a a o o n d c l d r i p p i n g e a t 

• r . T o t h e n o r t h n a a t a i r d I U i a l a r g e d o g a l e e p i n g o n t h a b o t t o n a t a p . " 

I 2 S O L E T a a — 1 2 1 0 

1 2 6 0 R t T U R N 

1 2 7 0 L E T I V o u a r e o n a i l a l a n d i n t h e c e n t r e o l t h * I a n . T h e r e ! • a h o i 

• i n t h e g r o u n d w i t h a » t » i r i n I t . " 

I 2 B 0 L C T d o - 1 7 4 0 

1 2 9 0 R E T U R N 

1 3 0 0 L C T I • - • • V o u a r e b e a t d e a l a k e . T h e r e 1 > a n i s l a n d i n t h a a i c d l e o l t h e I a t 

a . T o t h e e e * t l a I h e I v e a t a n d t o t h e n o r t h l a a r o e f c a r v . " 

1 .110 l » l no-1 3 J O l I . F T Me-1 1 2 0 

1 3 2 0 R t I U R N 

1 3 3 0 L E I i a - " V o u a r e I n a r o c a r y . I h a l a b * l a l o t h e » i l , a n d t h e r e » • - n o a 

e r e e d a t o t h e n o r t h . E a i t a a r e a o u t n a n d n o r m . " 

1 3 4 0 L C T n o - 1 3 6 0 t L E T a o - 1 3 0 0 

I 3 2 0 R E T L R N 

1 3 6 0 C L S I P R I N T " 1 h a v e lull . I a l l * n i n t o a a e a n p . S l u g . M u g . . C l o g " I O O 

TO 9000 
1 3 9 0 L E T I • — * V o u a r e i n a a n r u b b e r y . l i e l a b e l * t o t h * m l . T n * " w o n l a t o t h n 

a o u t h . a n d n e a d C M i a t o t h * n o r t h . * 

1 4 0 0 I C T n n - 1 4 2 0 l L E T a o - 1 0 0 0 

14lO MTUIN 
1 4 2 0 I I T l ( - * V o u arm i n a n e a i l o w . T h e l a k e l a l o t h e a o u t h - e a a l . T o I h e « o u 

t h i s t h e « h r u t > n e r y a n d t o t h e M i l l a a I n i e r , " 

1 4 J O I I.T e a - 1 4 S 0 i L E T a o - 1 3 9 0 

1 4 4 0 RE T U O K 

I 4 S O L C T l » - * V o u arm a t I h e l o o t o l a t u n e r . T h e r e i a n o d u o r t o tie a e e n . T o t h e 

M e a l I * t h e neadoar a n d t n t h e M e a t a r e w i w r e e d a . " 

I 4 A O L * T M M - 1 4 7 0 > I I I ea-l W > i I I T u n - l 4 I K > 

< a n l r e i « a i i M w h i n a , M h i c h l a c 

T h e r e I t . a p a t h r u n n i n g e a s t - M * 9 t . 

a gap t o t h e n o r t h you c a n u * 
s o u t h . " 

14 70 RETURN 
1400 LET 1 » - " V o u ar a a t t h e t u p u l t h e I u m t . To t h e a o u t h »»iu c a n eee I h n l a k 
• Mith I h e l a l a n d I n t h e c e n t r e and t h e I or e a t u e y o n d . I n t h e . e n t r e i I t h 
e p i a t I or n a g . a a n c a a * w i t h a g o l d e n key I n s i d e . * 
1490 LET a o - 1 4 3 0 
ISOO RETURN 
2000 IF 1 > -S I I * h PRINT ' ! c a n ' t c a r r y any n o r * I " | GO TO 100 
2002 tr b » - " " TICN TRINT a » i ' « h a t **?"« OO TO 100 
2000 LET l o u n d - O i I OR n - l TO I 2 i i r o * ( n ) > l b « > * - | < TO 111 ANU l ( n > « s e 
» ANII 1<3 l » « r . PRINT * 0 » ; . . " | LET t o u n d « l f LET l ( n i « > | I . M 1 - 1 * 1 
2010 NE»r n 
2020 IF NOT l o u n d TMEN 6 0 TO 499 
20JO GO TO lOO 
2300 IF | > » - " - TMEN INPUT "Open Mhat ? i " » LIME 0 * 1 GO TO 2300 
230 5 I F b » - " d o u r • rtuo a e t C > l l 3 0 THEN r u i N T Mhal door 7 * 1 CO TO lOO 
2307 IF l>»- "d . jo r ' AMD NOT u n d 'Ml M »XINT ' I t a l o r b e d d o n b n ' " I OO TO lOO 
i - . I O IF b * « " d o o r * THEN I v r l M I ' T h e r e l a a s t a i r oo» i -3 d o w n . ' i L E I d n - l 2 I O l GO TO 
LOO 
2313 IF b» - " c h e a t * AND a e t • >1100 I M I N i i . I f . T • ( . . . n o c h e a t ' " I 00 ^0 100 
2 ^ 1 7 I F b » - H C h e a t " hNO NOT unc TllCN PRINT M C I l o c k e d ' " I OO TO 100 
2320 I F b f ' . ' i a i l " TMEN F * I N I ' O k ' i L I I I 1 1 1 1 - a e t I JO 10 IOO 
23*S0 00 TO 49V 
JOOO IF I I C N IMP!!! " U n l o c k — a t i " | 1 INI n « i GO TO JOOO 
3003 IF b l * " d c o r " AMD s e t : >1150 THI N « f l |NT *Mhat d o o r " l CD TO 100 
3007 I F 1 <7> TICN 00 TO 499 
3010 IF b * - " d o o r * THIN LET u n d - l i P l t lNT ' C l i c k ' " I GO TO ICO 
VJ13 IF B l - " t h » » l * <iNt> se t . >11110 I i I n PRINT "Mnat c h e s t ' " i SO TO 100 
joao IF b*eHrh**t 'MMI I I I u n c - I I Pit I N ! - C l u n k t " i l i l l Til 130 
VJ30 IIU TO 499 
'.SOO I f b » - " ' TMEN »«-UI ' l e o d M»at L I N f 0 » i 0 0 TO J5CO 
2310 I T b t ' t ' d u g * TIICN PAINT " D o n ' t ba a l l l y ' " i 0 0 TO 499 
3320 IF a e t < >1240 T l l fN I1HINT - T h e r e » n o dog h e r e • - ! 0 0 TO LOO 
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SLIDER 
Colin Carruthers illustrates the dangers of spatio-

temporal vortices to Spectrum Time Lords. 

ml y'\< 

\ m* 

YOUR CLOSE encounter with a spatio-temporal 

anomaly has left you stranded in an alien land, 

thousands o f years out o f sync with ycur own 

t ime segment. Not only that, but you have 

forgotten where you parked your t ime 

machine. T h e object o f the game is to f ind 

your way back to your own t ime. 

When writ ing the game the first problem 

encountered was how to represent the various 

locations used in the program. Each location 

requires a description, a list o f objects to be 

found at that location and a list o f the 

surrounding locations and their directions. 

The solution was to give each location a 

subroutine, where the description o f the 

s u r r o u n d i n g s a n d p o i n t e r s to t h e 

neighbouring locations are set. W e decided 

that the objects wou ld best be represented by 

two arrays, the first string array holding the 

description o f each object and the second 

numeric array ho ld ing a pointer to the location 

o f each object. A pointer value o f zero 

indicates that that particular object is being 

carried. 

The command decoder converts the input 

string into lower case, and splits the string into 

command and parameter. Th is allows input to 

both upper and lower case. 

The game is played by typing ir. direct 

commands with verbs followed by nouns, for 

example: 

GET ROPE 

Some o f the other commands recognised arc n 

for north, s for south, e for east, w for west, u 

for up and d for down . In addi t ion, there are a 

n u m b ; r o f special commands . These include: 

Save, which saves the current game; I , which 

is short for inventory, gives a list o f all objects 

being carried; and R which is short for recap, 

clears the screen and repeats the description o f 

the surroundings. Quit exits from the current 

game and asks i f you want another try. 

Once you have typed the program in, Save it 

by typing 

GO TO 9990 

Th is wil l automatically verify the recording. 

Anyone who is completely stuck may send for 

a special map to case their frustration. These 

arc available from Col in Carruthers at 22 

Dry law House Gardens, Ed inburgh E H 4 

2 U E . Please enclose a stamped addressed 

envelope and a cheque/postal order for 50p. 

Table 2. Program breakdown 
10-15 Initial set up sequence 

20-499 Main loop 

500-530 Command decoder 

1000 1500 Location Subroutines 

2000-2030 Get/Take Subroutine 

2500-2530 Open Subroutine 

3000 3030 Unlock Subroutine 

3500-3550 Feed Subroutine 

4000-4010 Swim Subroutine 

4500-4530 Drop Subroutine 

5000-5080 Initialisation 

5500-5550 Inventorv Subroutine 

6000-6030 Smash Subroutine 

6100-6220 Up Subroutine 

6500-6540 Read Subroutine 

7000-7010 Game Over 

7500-7530 Light Subroutine 

8000-8500 Titles 

9000-9020 Another Game? 

9990 Save/Verify 

3 3 3 0 I F I < t 7 i IHCM P R I N I " I h « — n o d o g « o o d 1 - | 0 0 TO tOO 
5 5 4 0 I E l » - « t i LET ( r n J - l t L E I o p - 1 2 701 PRINT ' H u n c h . « u n c h ' " I L E I 1 < 1 2 I » I I M O I 
HO TO 1 0 0 
3 3 » GO TO 4 9 9 
4 0 0 0 II o n HIM - 1 2 7 0 o r . . . t - t l O O U»» » a t - l 5 J 0 OR M L - 1 J 9 ) OR » e t - 1 4 2 0 Tl«E 
N PR|NI ' |lr f . Ih« mm I * »<•: i o I i I * i i n ro IOO 
4 0 1 0 IK I N ' T n « r a l « n o Mat a r h a r » •« (HI TO 1 0 0 
4 5 0 0 LF T <OWH«*0t FOR n - l TO I • • IF n F l n l - l b t i 1 " > l I J I I I AND I («>-<• 
THEN PRINT LET l o u n d - l i LET H n l - w t i L I T i - i I 
4 5 0 2 I r I ) * - ' " TMEN PRINT a » | " DO TO IOO 
4 5 1 0 NEKT i . 
4 5 7 0 If NOT «oun .J THEN PRINT " I d o n I h * v » " | 0 » | " • • 
4 3 3 0 GO TO lOO 
8 0 0 0 LET i i n d * O i LET u n r - 0 
5 0 1 0 UIH o « <I 2 , 1 1 > i DIM 1 ( 1 3 1 
3 0 2 0 RESTORE 5 0 5 0 
3 0 * 0 IXITft - r r « M » " , I 5 5 0 . T o c k " , I • M » , M « r t d B r ' . I t O O , ' g o I ti r I n g - , 1 0 * 3 , ' g o n * , I 3VO. * I 5 
finp P l u g * , 1 4 2 0 
SOW OATfi 'QO I ( I«o l o v " . I.'tirrh", I ISO. •battary", 1270. Moo•• . I ? « ) , "unuurml • . 1 
bone ', I 1110 
5 0 4 0 r « ( n - l TO 12s READ n * < n • , I i n > i N f l l n 
5 0 0 0 «» TURN 
5 5 0 0 I t I f n u n n x i i FIIR n - l TO I 2 l IF l l n l > < 0 IMHH NF<» n t nO I O 9 3 4 0 
5 3 1 0 IF NUT I n u n d THIN PRINT " I h * « * t l>« l o l l o - i r.g . . . • t LET « < » n d - l 
5 3 2 0 PRINT • « " | o « i n > 
3 5 3 0 NEXT n 
5 5 4 0 IF NOT 4 tiuncl THEN PRINT I d o n 1 h a y w a i i v d i l n g • 
3 5 3 0 R t l l l R N 
AflOO IF l l « » - - ' fh t -N INPIII < * * > | ' " » l « t f l J l f » l l * l 0 0 TO fcOOO 
6 0 1 0 IF b « < ; ' Q l OR <••« 1 4 8 0 THEN Ml TO W 
6 0 2 0 IP M 2 i TMrN PRINT - N o t m n g t o " l * * ! " » t « i t h " i BO TO l<*> 
6 0 3 0 FR1NT • B n a . h < T l n t . l t - LET LET | ! 7 t - « « t i LET I i OO TO lOO 

MOO 
H05 
M 10 
6IZO 
fclJO 
fcZOO 
6 2 1 0 
6220 
( B O O 
f . 3 I O 
6 3 2 0 
6 3 3 0 
t. 3 4 0 
7 0 0 0 
7 0 1 0 
7 3 0 0 
/5IO 
7 S 2 0 
«t«n 
7 3 3 0 

or.,.,. 

GO 10 2 0 
ii I i GO I D M 

tnm way Of) TO lOO 

II a o 1 > l 2 4 0 IHEN UO TO 62OO 
II U t < M 4 S O f*<B o p THEN LET *•< - i . p 
If 1 1 5 1 11CM PRINT ' T h w o ' l n o « a y u 
IT o p THE* LET M l - u p i 0 0 TO 2?> 
PR INT - | c a n t g o o|< ' l 0 0 TO lOO 
IF Mill • IV»N PRINT • T h r ' a . I d o g 
LET « » t a | : 7 0 l GO TO 2 0 
GO 1 0 49V 

IF ! . « - • • THEN INPUT - R o a d ->i,»t 7 . " | L INE U«i GO TO 6 3 0 0 
IF l i lO ' i unutcr ip t ' THEN 0 0 TO 4 9 9 
I* M i l l THEN **rtNI I d o n o t h « « ' | t > ( i 0 0 TO I O ) 
M»INT * l » « 4 y 61 PR 5 -T H I s l a n d Oil TO lOO 
GO 10 4 9 9 
IF I I9> I * M t O t O f t O THEN 0 0 IO 4 9 9 
f*IM1 ' *veu n t v * W L i a t i f u l ] v C i m i l i t m l llM> a d w i t o r « . ' 
IF H I - " THEN INPUT ' L i g h t » " 4 t 7 | • | LIME t>«l OO IO 7 3 0 0 
IF I IM> IHhN aCI IO 4V9 
I t H i > l 7 I O TMEN LfcT n o - 1 2 4 0 l LET I t "VOU o i n I M i l I r o o n 

' c i u t o n u t a n d a d a m i n a a a a o a U I h u n o r t h , " i GO TO 4 0 
F « I N T - T h a t d i r f n t d a i»uch g o i x l . ' i GO TO 1 0 0 
C L S i P R I M — T I H C S W I T C H — 

0 0 TO 9 0 0 0 

Tnmrm i« a 

j n d d l t t a n t p « t . » o o « « » t « m d HO 1 0 INT • ' • • Vou a » » a t r a n d x l i n ( I w d l » 
y o u r May b a c k l o y o o r i w i l | M , ' 
0 0 2 0 P * I N T • • • • • P r « » a a n y l a y l o « » * f t . " l Brtll'il 0 
0 0 3 0 TOR n - ) TC 10 BTCP l i BEEP . 0 3 , n i »*XT n 
05OO R f T l F i N 
9O0O INPUT ••Do y o n - a i . t t o t r y a g a i n 7 | • | L I » < ** 
9 0 1 0 IF a » - " y " THtN RIIN 
9 0 2 0 BTOF 
9 9 9 0 CLEAR i C*Vt *T1 n « 0 ~ i t c h " L INE l O i PRINT " v W i l y . . 1 ! t « R I F V 

I1T0P 
•l PRINT •111-" I 
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COMPUTER CENTRE 
A Member of the SPECTRUM Group 

11 Mesne S Sheet. Wiyan̂  Lancash e 13 WN * 
lei W.gan <0942) 44382 Dosed WW 

•OP 

23 Oeansqate. Bolton Gir Mjncnesiof BL i ihm 
Tel |0?04| 3351 ? Closed al day Wed 

WIGAN 
BOLTON 
D D I - Q / ( J A f 49 Fshergate. P'estoh Lancashire PHi 88H 
r n t o I \ - / f W lei Preston (0772) !>&62S0 Closed Thursday 

STOCKPORT 
WARRINGTON 

1 ciliie Undertwnk Stockport 
Cheshire SKI I LA 
Tel Slocfcport 061 -460 3430 Closed Thur*. 

111 BuUy* StruvL Wmnoglim 
Cnesh.ro IVA1 2AR 
Tel Warr (3925)38290 Closed Thurs 

All m a i l o r de r e n q u i r i e s t o W i g a n . 

_ _ _ INC VAT 
MOW; 'B' 32K £399 00 
MODEL B' 32K iMC DOS £47050 
MOOEI B' 32K NC ECONET £44750 
MOOEt » 32K iNC DOSAKONPIN1 £517 50 
'A' 10 B' UPGRADE |INC HTTINO) £13500 
RAM UPGRADE IINC FITTING) £ 3? 00 
CANON I K IC0K ('OCK) £20995 
ACORN I * l00K|iC0K) £26495 

I « 20CK I/0W) (io9 9i 
CANON i > 400K I400K i £38995 
CANON J « 1C0K I'JOOKj £384 95 
ACORN 2 » I00K |200K) £38995 
CANON 2 * 200K I400K! £51495 
CANON 2 « 400K IBOOK; £09995 
ACORN 2 . 400K IBC0K', £79995 
MttNd irMONOWONTOR £ 94 95 
MICROVITEC 14" COLOUR MOWTOR £287 50 
SANYO 14" COLOUR MONITOI £284 95 
BBC CASSETTE LEAD £ 395 
BBC DOS Kit £10900 
BBCPADOtES £ U95 
BBC F* N'ER CABLE (PARAUEl| £ 18 50 
PL DiGiTlSER .... £144 95 

HARDWARE 
ATARI I INC VAT 

a t a r i 4 0 0 i n c b a s i c £ ' 4 7 9 5 
a t a r i 4 0 0 + b a s i c + c a s s e t t e u n i t £ 1 8 5 9 5 
a t a r i 4 0 c < « k i n c b a s i c £ 2 1 4 9 5 
a t a r i 4 0 0 4 8 k + b a s i c + c a s s u n i t £ 2 6 4 9 5 
a t a r i 8 0 0 4 8 k i n c b a s i c £ 2 9 4 95 
a t a r i 8 0 0 4 8 k + b a s i c + c a s s u n i t £ 3 2 9 9 5 
a t a r i 4 1 0 r e c o r d e r £ 46 9 5 
4 8 k r a m f o r 4ch3 . . £ 94 9 5 
k t v b o a a o f o « a o c t }9 9i 
a i a r i j o y s t i c k s { p a « i £ 13 95 
a t a r i 8 5 0 i n t e r f a c e . . . . . . £ 1 3 4 9 5 
i / o c a b l e £ 12 9 9 
p r i n t e r c a b l e £ 28 5 0 
r s 2 3 2 c c a b l e £ 2 5 0 0 
m o n i t o r c a b i e £ 25 0 0 
d e r t a t a r i i 6 0 0 k 1 £ 19.95 
q u i c k s m o t j o y s t i c k t 9 95 

ORIC 
o r j c 1 i 6 k n o l a v o i v a b * 
o r l c 1 4 8 k ' n c £ 4 0 s o f t w a r e £ 1 5 9 95 • 
i x 8 1 i k I « 9 9 5 
7 x 8 1 i f r k r a m p a c k . £ 2 9 9 5 
z x s p e c t r u m <6k £ 9 9 9 5 
IX s p e c t r u m 4 b < £ 1 2 9 9 5 
z x p r i n t e r £ 3 9 9 5 

LYNX 
L Y N X 48 K 

T I99 /4A + S O F T W A R E A N O 

JOYSTICKS 
PERIPHERAL EXP SYSTEM 
DISK C O N T R O L L E R C A R D 
DISK D R N E 
«S H I L A K U 
R A M C A R D (EXP. T O 48K ) . . 
JOYSTICKS 
CASSETTE IE A D 

DRAGON 32 INC JOYSTKXS 
JOYSTICKS 
IIGHT PEN 

JUPITER 
JUPITER ACE 

• E M W i r e 
COLOUR GENIE 16K 
I6K RAM CARD 
JOYSTICKS AND KEYBOARO 
IIGHT PEN 

ENIE 

1 - M i t V / J -A 
a c o r n s o n 

"CASTIE OF RI0DIES 
•MONSTERS 
•SNAPPER 
ARCADt ACTION 

•METEORS 
•ARCADIANS 
r . ' r t i i H 
•GALAXY WARS 
'CffY DEFFNCf 
•MUSIC SYNTHESISER 
•SPACE iNVAOERS 

IrNC VAT 

C 995 
£ 995 
£ 995 
£11 95 
£ 995 
£ 995 

750 
750 
9 50 
750 

m i c r o p o w e r 

•K11E8GOR1UA 
•CROAKER 
•cwss 
"IASER COWMAN© 

£ 800 

C 905 

£ 6 95 
£ 695 
£ 6 95 
£ 6 95 

• M4xMftorV 

SPECTRUM I t N C VAT 

SPECTRES £ BOO 
SPECTRAL INVAOERS £ 5 tX> 

1 IMAGINE 
ARCADIA C 550 
SCMZOIDS £ 5 50 
AH OIODUM5 £ 5 50 
IOK TRONICS 
30 TANX £ 495 
aNftPEOE £ 4 95 
METEOROiOS C 4 95 
CMCTATOR {48< ONIY) £ 4 95 
30 SPAWN OF EVX £ 4 95 
r m t m m H i H i 
JETPAK £ 550 
PSSST t $ 50 
IQIIICKMI VA 
MINED OUT £ 7 95 
TIME GATE £ 8 95 
METEOR STORM £ 7 95 
ASTRO MASTER . . 
c h z e e g h h l ^ h i 

£ 7 95 

HEATHROW A1C £ 795 

ATARI DRAGON 32 
M NER 2049ER |ROMj £29 95 COMSJC I M> £ 795 
PRfPPiE £2195 ami BERT GOES WAtKABOUT £ 795 
PRtfP-E II £74 95 DEFENSE f 795 
CHOPJRER |ROM| £29 95 DRAGON INVADERS E 795 
ZAXXON £27 95 FROGGER t 795 
SAJA BUGGIES £2195 GALACTIC AMBUSH £ 795 
AIRSTRIKE £14,95 o a r £ 795 
CLAIM, JUMrtR £24 95 KA1ERPH.IAR ATTACK £ 7 95 
AZ1EC CHALLENGE £12 95 MOROCCO GRAND PRtX £ 795 
THE f FACTOR £1 1 95 PHANTOM SIAYER £ 795 
ŜDER NVASJCN £1 1 95 SCARfMAN £ 795 
MClTOOWN CM,95 viimie £ 7»5 
UP UP AN 3 AWAY £14 95 tHE KING £ 7 95 
NECROMAMCER (32K) 
All A1AR) KtCXiRAMS ARE ON I6K CASSET 

£7495 (ALKlNG ANDROID ATTACK £ 7«5 NECROMAMCER (32K) 
All A1AR) KtCXiRAMS ARE ON I6K CASSET rc TELE WRITER £ 4995 
UN1ESS STATED OTHERWISE ESCAPE £ 7 95 
MANY AVA-. ABlE ON DISK PltASE RINO RACER BAIL £ 795 
FOR PR<ES 747 RIGHT £ 995 

INC VAT 
£714 95 

El 49 95 
f 14995 
£169 95 
£399 95 
I l/V.VJ 
£139.95 
£ 24 95 
£ 595 

£174,95 
£ 1995 
£ 1295 

C 7995 

£18995 
£ 3695 
£ 49 95 
£ 169J 

SHARP 
S H A R P M 7 8 0 A 

I N C £ 7 5 0 0 O f S O F V / A R E 
S H A R P P C I 2 5 1 
S H A R P CE 125 PRINTER A N D 

CASSETTE F O R PC 1251 

MONITORS 

VIC 2 0 I INC VAT 
SUMIOCK 
SKRAMBIF t 795 
JUMPN JACK £ 795 
TRIAD £ 795 
ASTRO FIGHTERS £ 695 
CHOPPER C 6.95 
GRID TRAP f 795 
SPACE RESCUE £ 695 
PU7Zlf PACK £ 6.95 
SCORPION £ 795 
STARSHIP ESCAPE 116K) £ 9 95 
•ITT 
ARCADIA C 550 
WACKY WAITERS £ 550 
CATCHA SNATCHA £ 5 50 
I RABBIT • 
5PACE PHREAKS £ 4V5 
ANNIHIiATOR f 495 
KREl. £ 495 
SPACE STORM £ 495 
SKR AMBLE £ 4 95 
OJACKERS £ 495 
GALACTIC CROSSESE f 495 
ORBIS £ 495 
AilEN SOCCER £ 495 
HOPPER £ 495 

PUCK MAN £ 600 

COMMODORE 6 4 

E5CAPE MCP C 995 
GRAVE RO88ERS £ 995 
CYCLONS f 995 
CENTROPODS £ 995 
PAKACUDA £ 99J 
I INTERCEPTS? • 
CRAZY KONG £ 7 00 
FROGGER £ 700 
PANIC 64 E 700 
TERMINAL 

SUPER SKRAMBLE ( 995 

CASSETTES 
C1?'i 50po» 10 to* 

INC VAT 

E49995 
E 7995 

£ 9995 

MiCROVITfC 14 COLOUR £287 50 
SANTO 14 COIUU* 128493 
PRINa 12" GREEN £ 9495 

EPSON RX80 £ TBA 
EPSON FX80 £469 95 
EPSON MX 100 £52995 
SEIKOSHA GP 100 A £229 95 
SEIKOSHA GP 2SOX £26495 
SHINWA CP80 FRICTION/TRACTOR £279 95 

COMMODORE • 
VIC 20 + CASSETTE UWT -f SOFTWARE £13495 
COMMODORE 64 £299 95 
C2N CASSETTE £ 3900 
VIC 1515 PRINTER £209 95 
VIC 1540 SINGLE FLOPPY DISK DRIVE £299 95 
VIC JOYSTICK £ 750 

[LLAMA SOP INC VAT 
ATTACK Of THE MUTANI CAMELS £ BSC 
GRID RUNNER £ 850 
ROX £ 4 95 
ENGLISH SOFT 

SUPERFONT CHAR GENERATOR f 695 
SPRUE MAKER £ 695 

BOOKS 
KNOW YOUR VIC 20 £ 595 
VIC 20 PROG Rf' GUIDE £1495 
DRAGON COMPANION £ 4 95 
THE WORKING DRAGON £ 5 95 
DRAGON BOOK Of GAMES £ 5 95 
POWER OF THE DRAGON £ 4 95 
KNOW YOUR DRAGON £ 595 
DRAGON EJCTRAVAGANZA £ 4 95 
VIC REVEAIE0 £ 9 95 
viC ORAfMlCS C «»J 
THE WORKING 64 £ J 95 
64 COMPUTING £ 5 9J 
ATARI SOUND & GRAPHCS £ 675 
ATARI PROGRAMMING £11 75 
MAK'NG 'HE MOST OF ATARI £ 895 
3 0 h o u r b a s i c { e s q £ 595 
BBC M'CRO REVEAIED £ 795 
30 PROGRAMS FOR 'HE BBC £ 5.95 
THE BBC MICRO £ 695 
21 GAMES FOR HE BBC £ 5 95 
LYNX COMPUTING £ 695 
IK ORIC 1 £ 595 
OVER THE SPECTRUM £ 695 
SPECTRUM GRAPHICS £ 6 95 
THE SPECTRUM HANDBOOK k 5 95 
THE ZX SPECTRUM £ 5.95 
SPECTRUM BOOK Of GAMES £ 5 95 
PROGRAMMING IK ZEO £11/5 
PROGRAMMING TK 6!02 £12 50 
PROGRAMMING THE 6«09 £11 35 
BAS'C COMPUTER GAMES £ 750 

£ 400 

C O M P R E H E N S I V E SOFTWARE LISTS AVAILABLE Sfc^JD LARGE S A E 

POSTAL CHARGES 
COMPUTERS/PRINTERS ETC 

POSTAGE CHARGED AT 1% OF 
ORDER VALUE. M IN £2.00 

SOFTWARE 
I PROGRAM 50p, 2 PROGRAMS 75p, 

3 OR MORE, N O POSTAGE 

SEND YOUR PROGRAMS FOR EVALUATION 
GOOD ROYALTIES PAID 

IMPORTANT NOTICE 
We .i-e no! a Cash »nd Carry operation We demonstrate eauipTie-t and give first class 
service Wo cher irutant croc t tac t es to callers who have a cuno-tf cheoue or credit 
ca'd anc v»e take Vsa Access, C'i«diicharge and Spectrum cards wrtnout surc\arge All 
inai- order lo Wigan please c 'edit card holders Stfnpiy phone you' :a'<3 number 'ur prompt 
despatch 

Pncos correct at tmc ol going 10 oiess but subject 
lo change without nohco I S O E V ^ * 

Al l mai l order enqu i r ies to Wigan 

66 YOUR COMPUTER. AUGUST 1983 



S O F T W A R E 

FOR ALL 
THE FAMILY S O F T W A R E 

DRAGON 32 BBC B 
F A M I L Y P R O G R A M S : 8 games/educat ion/ut i l i ty programs. Suitable 
for all the family £6 .95 . 

FUN A N D GAMES: 10 games for children of all ages £6 .95 . 

LIVE A N D LEARN: 6 educational programs. Suitable for the older 
child and adult £6.95. 

CITY DEFENCE: Exciting missile command game for one player w i th 
joystick £5 .75 . 

QUIZ PACK: 500 word vocabulary. Word quiz and crossword puzzle 
generator £3.95. 
INFANT PACK: Pre-school education. Learn the alphabet and simple 
counting. 100 % high res graphics £3 .95 . 
J U N I O R PACK: Learn maths tables and word recognition the fun 
way! £3 .95 . 

EMPIRE: Defeat the evil Dragon empire before it destroys the wor ld. 
Wi th 7 wor ld maps and 8 diff iculty levels. Stategy game in high res 
graphics, for all ages £6.95. 

PUZZLER: Jigsaw puzzles were never like this! 4 puzzles, 2 levels 
and 4 degrees of di f f iculty. Suitable for older child and adult £6 .95 . 

FUN TO LEARN: Recommended 
education cassette for 6-12 years 
olds. 5 programs linked by menu, 
includes Space Hangman, Counting, 
Word Mixer, Calculator, and 
Codebreaker. Used in schools £6 .95 

LYNX 48 K 
GRID ATTACK: Can you survive the 
grid! Fast action wi th machine code. 
£4 .95 

ORIC 16/48K 
G A M E S PACK: Lunar Lander, 
Breakout and Nim. Superb value at 
only £4.95 

SPECTRUM 48K 
STREETFIGHTER: Cross the city, 
but avoid the deadly s*reet f ighter. 
Machine code action with 8 diff iculty 
levels for only £3 .95 

GENEROUS DEALER DISCOUNTS - Send now for details 
Available at Boots and all —f ^ 
good software outlets, or by 
mail order (send cheque/PO) to: — i S ™ 

S O F T W A R E 

Everything for the Acorn and BBC microcomputer user. 

ACORN USER EXHIBITION 
Cunard International Hotel 25

H=?a,3 
The Acorn User Exhibition at the 

Cunard, Hammersmith will house the 
largest display of Acorn products ever 
assembled under one roof. It will be four 
days of non-stop entertainment and 
education for parents and children alike. 

The new Electron, the second 
processors for the BBC micro, the BBC 
Buggy, all the new software and hardware 
will be on show. There'll be competitions, 
prizes, Acorn experts to answer your 
technical questions, demonstrations and 
lots and lots of bargains. 

If you are an Acorn owner, or just 
thinking about being one, you can't afford 
to miss it. 

Opening hours: August 25th-27th, 
-7 pm; August 28th, 10am-4 

Admission charges: Adults £2 per 
ticket, Children £1 per ticket. 

We have arranged for nearly every 
exhibitor to redeem the cost of your ticket 
when you buy something from their stand. 

Group rates: 10% discount for parties 
of 10 or more. 

Buses: Frequent services from central 
London. 

Tubes: Hammersmith Broadway 
Metropolitan, District and Piccadilly lines. 

Car Parking: Several car parks in the 
immediate area. 

For details of exhibition stands and 
advance ticket sales contact Computer 
Marketplace Ltd, 20 Orange Street, 
London WC2H 7ED. Tel: 01-930 1612. 

ADVANCE BOOKING COUPON Miss the q u e u e - b u y your t ickets in advance 
C o m p u t e r M a r k e t p l a c e I t d , 2 0 O r a n g e S t ree t , I o n d o n W C ? H 7 F D . 

Please send Adult tickets at £2 Childrens tickets at £1 

enclose a cheque/posta l order ./alue £ payable to Computer Marketp lace Ltd. 

Name-
Address. 
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Figure 1. Decimal Loader. 

1 © R E M R T L E A S T 5 S S 

C H R R S 

2 0 F O R N = ± S 5 ± 4 * T O 1 7 1 1 0 

3 0 I N P U T B 

4 . 0 S C R O L L 

5 0 P R I N T N y B 

6 0 " P O K E N , B 

7 0 N E X T N 
Figure 3. Main listing. 

l Q f l L E T L = 0 
3 0 C L S 

_ 0 0 
7 0 I F I N K E Y * = " Y " T H E N G O T O 2 5 0 
8 0 I F I N K E Y $ o " N " T H E N G O T O 7 0 
9 0 R f i N D U S R 1 6 S 1 4 

1 0 0 L E T L = L 1 
1 1 0 P O K E 1 6 4 - 1 8 1 0 
1 2 0 P R I N T R T 4 / 1 3 / " P L R V " : * ' ; L ; A T 
6 , 1 3 ; " R E 

R T 8 , 1 3 ; 
1 7 0 1 5 ; u 

1 3 ; " 
T I N U 

&HGTHBR G O 

P U T X N 1 , 2 / 3 

T " ; R T 7 / 1 3 ; " L 
' ; R T 9 / 1 3 ; " 1 " ; U 3 R 

" ; U S R 1 7 0 2 4 - ; ~ W ' ; R T 1 0 ; 
" ; R T 1 7 / 4 . ; " S H A L L X C O N 

. N ) " 
1 3 0 I F U S R 1 7 0 I S " 1 0 O R U S R 1 7 0 2 

4 « 1 0 T H E N G O T O 1 9 0 

J E I N K E Y 4 a " V " T H E N G O T O 1 7 0 
J g g I F I N K E Y j = " N " T H E N G O T O 1 9 0 
1 6 0 G O T O 1 4 0 
1 7 0 R R N D U S R 1 6 5 3 0 
1 O 0 G O T O 1 0 0 
1 9 0 P R I N T R T 2 3 , 7 ; " 

7 ( Y / N ) " 
2 0 0 F O R F « 1 T O 4 0 
2 1 0 N E X T F 
g g ® I Z J N K E Y $ = " Y " T H E N G O T O 1 0 
2 3 0 I F I N K E Y $ = " N " THEN STOP 
2 4 0 G O T O 2 2 © ^ 
2 5 0 P R I N T R T 0 , 0 ; " 
O R 4 F O R P O S I T I O N . 
2 6 0 P O K E 1 S 4 1 3 , 2 
2 7 0 D I M R ( 3 ) 
2 8 0 L E T R < 1 ) - 1 7 0 9 6 
2 9 0 L E T R ( 2 ) = 1 6 6 5 2 
3 0 0 L E T R < 3 ) — 1 7 0 9 S 
3 1 0 F O R F « 1 T O 4 0 
3 1 5 N E X T F 
3 2 0 I F I N K E Y $ = " " T H E N G O T O 3 2 0 
3 3 0 I F I N K E Y $ = " N " T H E N G O T O 9 0 
3 3 5 P R I N T R T 1 3 , 0 ; " 

3 3 7 P R I N T R T 2 0 , 0 ; " P O S I T I O N 7 ( 1 
2 / 3 O R 4 ) 
3 4 0 I N P U T I 
3 5 0 I F I > 4 T H E M G O T O 3 4 - 0 
3 6 0 I F X < > 4 T H E N G O T O 4 2 0 
3 7 0 P R I N T R T 2 0 / 0 ; " P U T I N R C H R 

R R C T E R O F P R P E R . f t 

3 8 0 I N P U T R * 
3 9 0 I F C O D E R 4 > = © 4 A N D (CODE R 

< 1 2 8 O R C O D E R $ > 1 9 1 ) THEN G O T O 
80 

4 0 0 P O K E 1 7 1 0 0 / C O D E R $ 
4 1 0 G O T O 4 6 0 
4 2 0 P R I N T R T 2 0 , 0 ; " C H A N G 7 ( F R O H 
0 T O 2 5 5 ) " 
4 3 0 I N P U T I I 
4 4 0 I F I I > 2 5 5 T H E N G O T O 4 3 0 
4 5 0 P O K E R ( I . ) , 2 S S - I X - 2 S 6 * ( I I « 0 ) 
4 6 0 G O S U B 5 0 0 
4 7 0 F O R F = 1 T O 4 0 
4 8 0 N E X T F 
4 9 0 G O T O 2 5 0 
5 0 0 P R I N T R T 3 / 0 ; " f l i I N I T I A L S 

P E E D ® " ; 2 5 6 - P E E K 1 7 0 9 6 - 2 5 6 * ( P E E K 
1 7 0 9 6 - 0 ) ; " " ; R T S , 0 ; " ( 2 > F I N 

R L S P E E D » " ; 2 5 6 - P E E K 1 6 6 5 2 - 2 5 6 * ( 
P E E K 1 6 6 5 2 = 0 . ) ; " " ; R T 7 / © ; " ( 3 . ) 
R C C E L E R R T I O N = " ; 2 5 6 - P E E K 1 7 0 9 8 - 2 
5 6 * ( P E E K 1 7 0 9 8 = 0 ) ; " " ; R T 9 / 0 ; " ( 
4 ) P R P E R = " " " ; C H R $ P E E K 
1 7 1 0 0 ; 

5 0 5 P R I N T R T 1 3 / 0 ; " S H R L L I C H R 
N G E A N Y T H I N G ? * Y , ' M ) P R E S S 

4 f " N " r * F O R P L A Y . " 
5 0 7 P R I N T R T 2 0 / 0 / " 

5 1 0 R E T U R N 
5 2 0 S R U E " T I S D U E B " 
5 3 0 R U N 

Y Y Y Y Y Y Y Y Y Y V Y 

M n 
I 
w 

5 
M Q 
M 
M C Q B 
s 
M Q 

ZXDE/ 
By special request, all the way from 
Yugoslavia, Tavcar Igor's Death Duel. 

r V V <• 

i J 

u 
u« 

M 
M 
i > 

i > 
i > 
V 
W 
u 
M 
M 
u» 
M 
W* 

55 

P«... M > 

P f i 2 . U L T 

M 
U 
M 
V 
U 
M 
M 
M 
U> 
M 
U 
M 
V 
M 
M 
M 
M 
U 
u 
10 

w i > r ^ v i v ^ ^ ^ ^ 
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V Y V Y ¥ Y Y ¥ Y Y Y Y M u 
u 

B 
B Q IS M 
M 
M 
M 

M M 
U M Q 
u 

T r r r i ' T L . n r i n r L I T i n r nr - r •-w . n r - i r • ^ * » * 

\TH DUEL 
DEATH DUEL is a version for the 1 6 K Z X - 8 1 
o f the highly successful Spectrum game 

published last Ap r i l : Wri t ten in machine code 

it improves on the Spectrum game by giv ing a 

choice o f speed and acceleration. 

T w o people play a: the same t ime. The 

players race around the screen leaving a trail 

behind them. Your object is to drive your 

opponent to crash either into your trail or his 

own. Steer clear o f the border - that's fatal. 

Before battle commences you can change the 

speed and acceleration and set the background 

character for the playing area. Du r i ng play 

press T to freeze the action and B to return to 

Basic. Pressing Y wil l turn the acceleration on; 

N wil l turn i f off. T h e border character shows 

which opt ion has been chosen. 

T o enter the program create a Rem statement 

in line 1 with at least 596 characters. I f you arc 

typing it from the keyboard — rather than 

using a program to create it — use Fast mode 

and remember that the first l ine contains 26 

and each full line 32 characters thereafter. 

Now type in the decimal loader in figure 1 as 

lines 20 to 70, after the R e m statement. R u n 

the program to enter the decimal code in 

figure 2. Press Newl ine after you have entered 

each number . 

Once all the code has been Poked into the 

R e m statement enter Stop to stop the loader, 

delete the lines 20 to 70 and type in the 

program in figure 3, again leaving the R e m 

statement in place. T h e program is now ready 

to run but should be saved first. 

Use the following keys to steer: 
Left Player R ight Playar 

1 - Up 0 - Up 

Q — Down P — Down 

D - Right N/L - Rigit 

A - Left K - Left 

Figure 2. Decimal code. 

1 6 8 1 4 
1 6 5 1 0 
1 6 8 3 4 . 
l e o a o 
16934 
16639 
16644 
16649 
16664 
X 0 0 3 9 
16564 
16 569 
16674 
16679 HIP 
16604 
16609 
16614 
16619 
16624 

iSS§S:
l&ll 
16649-

mn-. 
16664 
16669 
16674 
16679 
16864-
16669 
16694. 
1©699-
16704-
16709-
16714-
36719-
16724-
6729 
6734-
6739-
6744-
6749 
67B4-
8769-

16764 
16769-
16774-
18779-
16784-
16789-
16794-
16799-
16804-
16809-
16814 

6 6 4 -

ilUi 
1 6 8 2 9 
1 6 8 3 4 
1 6 8 3 9 
1 6 8 4 4 
1 6 8 4 9 
I f t f t B A 
1 8 8 8 9 
16664 
1 6 8 6 9 
1 6 8 7 4 
1 6 8 7 9 
1 6 8 8 4 
1 6 8 8 9 
1 6 8 9 4 
1 6 8 9 9 
1 6 9 0 4 
1 6 9 0 9 
16914 
16919 
1 6 9 2 4 
1 6 9 2 9 
1 6 9 3 4 
1 6 9 3 9 
1 6 9 4 4 
1 6 9 4 9 

169(54 

16974 
1 6 9 7 9 
1 6 9 8 4 
1 6 9 8 9 
1 6 9 9 4 
1 6 9 9 9 
1 7 0 0 4 
1 7 0 0 9 
17014 
1 7 0 1 9 
1 7 0 2 4 
1 7 0 2 9 
17Q34 
1 7 0 3 9 
1 7 0 4 4 
1 7 0 4 9 
1 7 0 8 4 
1 7 0 5 9 
17064. 
1 7 0 6 9 
1 7 0 7 4 
1 7 0 7 9 
17084 
1 7 0 6 9 
17094 
.1 7 0 9 9 
1 7 i C 4 
17 109 

- 6 8 2 0 0 6 6 50 199 
-6© 33 195 6 6 £ 4 

33 197 6 6 8 4 
f 133 6 6 6 8 

" 2 2 * 3 S ~ 2 1 ® 13 32 3 3 5 2 1 
6 4 fi l a 14 

- 3 3 3 8 13 32 2 5 2 
- 1 6 2 4 8 6 9 3 5 

- 1 ® ? 5 2 1 8 0 ® ® 
-O* 136 6 15 3 6 

- ? * l g 6 82 2 60 
- 1 9 3 6 6 50 1 9 4 6 6 
-g® » 6 5 0 2 0 1 

-66 2 4 5 62 1 

S S ? 5 6 6 ® 1 8 ® 
" 2 2 5 5 5 1 7 9 

' 2 2 A 2 ® * * ® ® 
-202 6 6 50 2 0 1 6 6 
58 199 68 61 80 
199 66 284 16 3 2 
6 8 8 s a « ftft « i o 
199 6 6 S8 1 9 9 6 6 
6 8 199 66 13 3 2 
2 8 3 61 32 2 8 0 2 0 5 
59 6 5 2 0 5 6 7 6 8 
2 0 5 7 5 6 5 2 0 5 8 3 
8 8 2 0 5 103 6 5 2 0 6 

- 1 1 1 65 2 0 5 119 6 8 
-206 127 6 5 2 4 8 6 
6 2 8 3 22 126 3 0 
I 2 4 2 2 8 2 8 3 
2 2 123 30 2 2 4 
14 8 2 5 1 2 2 1 2 6 
3 0 3 2 4 6 6 
2 4 7 2 2 126 3 0 4 
14 0 2 3 7 120 1 7 6 
186 4 0 1 2 0 1 123 
80 193 66 2 0 1 6 
191 22 126 3 0 1 
2 4 22 6 191 2 2 
1 3 3 3 0 2 9 4 1 4 
6 2 2 3 22 128 3 0 
3 2 4 6 6 2 3 9 
22 126 30 4- 14 
0 2 3 7 I SO 178 1 8 6 
40 1 201 123 8 0 
194 66 201 6 2 5 1 
2 2 111 14 O 2 3 7 
120 178 186 32 6 
2 0 5 2 0 5 6 6 2 4 2 3 9 
6 127 22 111 14 
0 2 3 7 120 178 186 
2 9 0 6 223 22 1 1 1 
14 0 2 3 7 120 178 
166 32 11 62 1 9 0 
60 188 66 2 0 5 133 
6 6 2 0 5 205 6 6 6 
127 22 119 14 0 
2 3 7 120 173 186 32 
I I 62 179 50 188 
6fi a 0 B 133 6 6 2 0 6 
2 0 8 66 98 2 0 3 6 6 
2 5 4 0 32 22 4 2 

- 1 8 * 6 6 58 193 6 6 
-264 1 4© 34 254 
-2 4 0 3 3 2 S 4 3 
-40 32 274 4 4 0 
-35 4 2 191 6 6 58 
-194 6 6 254 1 40 
-53 2 6 4 2 40 82 
-284 3 49 51 2 5 4 
-4 40 5 4 4 3 2 4 
-16 3 6 24 12 6 
-33 3 6 16 2 5 3 24 
-6 6 3 3 43 16 
- 2 5 3 3 4 1 8 9 6 6 3 0 
-1 5 8 204 6 6 190 
-32 63 54 136 5 8 
- 2 0 3 6 6 254 0 40 
-196 195 2 3 8 6 4 3 5 

- 2 4 6 6 3 3 43 
- 1 6 2 5 3 3 4 191 6 6 
-30 2 58 2 0 4 6 6 
- 1 9 0 32 12 5 4 128 
- 5 8 2 0 3 6 8 2 6 4 O 
- 2 0 2 2 3 8 6 4 2 4 130 
-6 O 62 O 119 
-60 2 5 4 5 3 32 2 S 0 
-16 2 4 6 123 2 5 4 1 
-40 9 3 3 195 6 6 
-62 2 3 7 7 8 1 9 5 6 6 
- 2 0 1 3 3 197 66 52 
- 2 3 7 76 197 6 6 2 0 1 
- 3 3 34 64 54 0 
- 4 2 12 64 6 32 
- 3 5 5 8 188 6 6 119 
- 1 6 2 4 9 6 2 3 14 
- 3 3 13 35 32 2 5 2 
- 8 8 186 6 6 119 16 
- 2 4 4 6 31 4 3 5S£< 
- 1 8 8 6 6 119 16 2 4 9 
-6 22 14 3 3 13 
-43 32 252 5 8 186 
- 6 6 119 16 2 4 4 201 
- 1 9 0 131 76 134- 76 
- 2 2 1 0 * 
-O 4 6 56 6 6 
-1 O 6 O 14 
-0 13 32 2 5 3 16 
• 2 4 9 201 
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mopun 
Maplin Electronic Supplies Ltd . Mail Order P.O. Box 3. Rayleigh. Essex SS6 BLR 
Tel. Southend (0702) 552911 (Salt's) 

159-161 King St.. Hammersmith. W6. Tel. 01-748 0926 284. London Road. Westclifl-on-Sea. Essex 
Tel. (0702) 554000. Lynton Square. Perry Barr. Birmingham Tel. (021) 356 7292, 
All prices include VAT & carriage. Please add a 50p handling charge to orders under £5 total value. 

THE MAPLIN TALK-BACK 
for ZX81 and VIC20 
Now your computer can talk 
• Al lophone (extended ohoneme) system gives 

unlimited vocabulary. 

• Can be used with unexpanded VIC20 or 2X81 

— does not require large areas of memory. 

* In VIC20 version, speech output is direct to 

TV speaker with no additional amplif ication 

needed. 

* Allows speech to be easily included in 

programs. 

Complete Kits Order As. 

LK00A (VIC20 Talk-Back). Price £24 95 

LK016 (2X81 Talk-Back) Price £19 95 

Full construction details in Maplin Projects 

Book 6 Price 70p Order As XA06G 

SOUNDS GENERATOR 
FOR ZX81 
3-Programmable tone generators with 
programmable attenuators turns your ZX81 
into a mini-synthesiser. 

Noise generator with 3 pitch levels enables the 
creation of most special effect sounds. 
Single address access via BASIC with PEEK 
and POKE. Connects directly to expansion 
port socket or motherboard 
Complete kit Order As LW96E Price£10.95. 
Full construction details in Maplm Projects 
Book 5. Order As XA05F Price 70p 

ZX81 INPUT/OUTPUT PORT 
Two bi-directional ports for a total of 16 input or 
16 output lines. 

Includes one buffered output which can 
interface directly to C M O S 
O n board address selection allows for 
expansion to 6 ports with two boards 
Complete kit. Order As LW76H. Price £9.25. 
Full construction details in Maplin Projects 
Book 4 Order As XA04E. Price 70p. 

MODEM 
A CCITT standard modem tnat connects 
directly to your telephone line via a B T. 
approved transformer. Transmits and receives 
simultaneously on European standard 
frequencies at 300 baud, May be used to talk to 
any other 300 baud European standard modem 
Including the Maplin Computer Shopp ing 
modem on 0702 552941 and any 
British Telecom Datel 200/300 Service modem 
The modem's computer Interface is 
RS232 compatible. 

A complete kit excluding case isavailable. Order 
As LW99H. Price £39.95 
Full construction details in Maplin Projects 
Book 5. Order As XA05F Price 70p. 

ZX81 EXTENSION BOARD 
Our ZX81 Extendiboard plugs directly into the 
2X81 expansion port and ivill accept a 16K RAM 
pack and three other plug-in modules 
simultaneously. Parts are sold separately as 
follows: 

P C B Order As GB08J . Price £2.32 
Edge C o n n e c t o r s (4 needed) U r d e r A s R K 3 5 Q 
Price £2.39 each 
Track pins (1 pack needed) Order As FL82D. 
Price 85p per pack of 50. 

INTERFACES for MODEM 
Interfaces for most popular h ome computers 

which do not have RS232 ports will be available 

shortly Interfaces for the 2X81 and VIC20 that 

include a complete Machine Code Communica 

tions Program are available Order AS LK08J 

(2X81 Modem Interface Kit) Price £ 2 4 95 

Order As LK11M (VIC20 Modem Interface Kit) 

Price £9 .45 

Full construction details ir Maplin Projects 

Book 7. Order As XA07H Price 70p. 

* Full size, full travel keyboard that's simple to 

add to your 2X81 (no soldering In 2X81) 

* Complete with electronics to make Shift 

Lock", Function" and "Graphics 2 single 

key selections. 

* Powered (with adaptor supplied) from 2X81 s 

own standard powei supply 

Full details in Project Bock 3 (XA03D) Price 70p 

Complete kit (excl. case) £21 90 

Order As LW72P. 

Case £4 95 Order As XG17T 

Ready built-in case £29.95. 

Order As XG22Y 

ZX81 TV SOUND 
2X81 sound on your TV S9t 
Video reversing switch for normal or inverse 

video display Can be used with the Talk Backor 

Sounds Generator kits. 

Complete kit Order As LK02C Price £19 95 

Full construction details in Maplin Projects 

Book 6. Order As XA06G Price 70p. 

KEYBOARD with 
ELECTRONICS for ZX81 
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Main listing. 
For £ read hash character. 

4 CLEAR500,32250

5 HS-0

6 DIMG <4,2)

10 CLS

15 PRINT" USE THE RED BUTTON FOR RANDOM"," JUMPS- UP

TO 3 PER GAME"sPRINT

20 INPUT "DO YOU WANT GHOSTS TO GO THROUGH WALLS? (Y,N

OR S)";Q*

30 'PRINT MAZE

40 SCREENO,1iCLSO

50 S O O

60 L-3

70 PRINT80,SC

80 F0RA=6 T0510

90 1FRND (10) <4THENPRINT@A,CHR* ( 128) ; ELSEPRINTtA , "£" 9

lOO NEXTA

110 PRINT629,"L"j L;

112 RC"3x PRINTC480,"R"j RC j

115 EXEC 322B3J REM STORE WALLS

120 'POWER PILLS PLACING

130 FORP=1T010

140 PR-RND<510)

150 PY™INT <PR/32):PX-PR—(PY*32)

160 IFPOINT<PX*2,PY*2)<>-1 OR PR<6 OR <PR>28 AND PR<32

) OR PR>479THEN140 ELSE 170

170 PRINT ®PR,CHR*(239);

180 NEXTP

190 'GHOST PLACING

210 F0RGH-1TD4:

220 GR«RND(510)

240 GY-INT<GR/32)sGX-GR-<GY*32)iIF GX>30 OR GX<1 THEN

220 
250 IF GY<1 OR GY>14 THEN 220

280 G(GH,1)-GX«G(GH,2)-GY

290 IF POINT <GX*2,GY*2)— 1 THEN 300 ELSE 220

300 PRINTGGR,CHR*(255);

310 NEXTGH

320 PRINT®510,CHR* <175);

330 MX—30s MY»15

340 MOVE YOUR MAN

DRAGON 

A d i f f e r e d , r a n d o m maze every game; three 

random jumps per game, to get you out o f 

tight corners; facility to choose at the start o f 

the game whether the ghosts can pass through 

the walls. W h a t more could you want? 

Th i s maze makes extensive use o f colour and 

should really be played on a colour T V for 

m a x i m u m enjoyment. The game is written for 

a joystick connected to the right-hand port, 

and the button gives the random j ump . The 

(continued on page 73) 

345 LC-LC+1

350 OX-MXsOY-MY

360 PRINT€*MY*32+MX ,CHR* ( 143);

370 IH=JOYSTK(O)s IV-JOYSTK <1)

375 MY-MY+(1V<27 AND MY>0)

380 MY-MY-(1V>37 AND MY<15)

390 MX«MX+<IH<27 AND MX>0)

400 MX»MX-(1H>37 AND MX<31)

401 PE=PEEK(65280)sIF PE - 126 OR PE-254 THEN G0SUB150

0 (listing continued on page 73) 
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Dept. YC5 
16 Wayside, Chippor f io ld , Her t fo rdsh i re WD4 9JJ 
Telephone: K ings Langley {09277} 69727 

Swarm 
3 2 k 

dnolhoi noiw addition to our rar>ao. A formation •> ntlaee-
ing birds contra the sky Your n m is si-npfy 10 u«".troy 
thoti Birdt bombv egge mot natch into div>rvgeagie9. 
This action packed flame feature* exceplionally smooth 
graphic* and no.el effect*. Jcy»K* or fcc* 
board opmalion 

£8.95 incl. 

Android Attack 
32k 

A or.lliant new game The Quality ol me graphics and the 
smooth animation make thiB gamo unsurpassed Yov 
are >n Ih? middle of n maze he-no cnased by various 
ana'o dc. your only wenpono «fo yOu>- r--ond o»or ond a 
quantity of land mines. Tnese can be dropoed at an> 
po-nt m the maze ana later octonatod under remote con 
Hoi Beware ot me 1 Smile/' master andrc<d and wotc 
your oxygen levels — the lower Ihe level Ihe slower yo%. 
move. Many different skill levels and a high score table 
This is hew SNAPPER" should have been 

£8-95 ind. 

DODG'EM 
A R C A D E A C T I O N - BBC M O D E L S A 4 Er B 

Features: T w o Driving Speeds, 15 Diff iculty 
Levels, up to 3 Computer Control led 'Jam' 
Cars, Hall of Fame, Sound, and Colour. 

Available by Mail Order f rom Microgame 
Simulat ions or f rom larger branches of 
W . H . Smiths. 

73 The Broadway, Grantchester, Cambridge CB3 9NQ 

THE PROFESSIONAL APPROACH TO 

SPECTRUM 
SOFTWARE 

We are a well established software 
company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 

• Add logical arithmetic functions 
(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 
• Speed up your games wi th our fast 

screen output . 
• Renumber your program 

(including GOTO and GOSUB) 
• All routines in machine code 
• Easily called f rom BASIC 
• Fully documented 
• Runs on 16K and 48K SPECTRUM 

£ 6 . 9 5 inc VAT ( + 50p Postage &• Packaging) 

To order or to obtain details of our other products contact: 
70 JLSMCHUBCN IR. 

M a l v a L t d . ™ 
REAL TIME SOFTWARE SPECIALISTS 
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DECIMAL LISTING FOR MACHINE CODE

32256 142 6 8 16 142 4 0 166
32264 128 146 7 255 •39 12 129 128
32272 39 4 236 160 32 241 167 16*1
32280 32 237 57 142 4 0 16 142
32288 6 0 166 128 167 160 140 5
32296 255 39 2 32 245 57 142 4
32304 0 198 99 166 128 140 5 255
32312 39 12 166 132 129 255 38 2
32320 231 132 166 128 32 239 57 0

MODIFICATIONS TO GNASH MAZE FOR
KEYBOARD OPERATION
370 I$«INKEY$
375 IF AND MY>0 THEN MY=MY-1
380 IF I$=CHR$<10) AND MY<15 THEN MY=MY+1
390 IF I$~CHR$C 8 > AND MX>0 THEN MX=MX-1
400 IF I«*CHRK-9> AND HX<31 THEN MX=MX+1
401 IF I**"R" THEN GOSUB 1500
402 1$=""

510 IF LC<TI THEN 640
1 0 F O R N = 3 2 2 5 6 T O 3 2 3 2 8 

2 0 R E A D A : P O K E N , A 

3 0 N E X T 

4 0 D A T A 1 4 2 , 6 , 0 , 1 6 t E T C 

5 0 D A T A 1 2 0 , 1 4 0 t 7 , E T C 

6 0 E N T E R R E S T O F M A C H I N E C O D E A S A B O V E 

DRAGON 
(continued from page 71) 

score is at t op left, a nd the n u m b e r o f l ives, 

in i t ia l ly three , at top r ight . Y o u start at lower 

r i gh t , a nd re turn there for a new life i f the 

ghosts get you . W h e n y o u eat a p u r p l e p i l l , the 

ghosts freeze for a r a n d o m t ime o f less than 

five seconds a n d you can get t h e m , for 500 

po in ts . P u r p l e p i l ls coun t 100, a nd l lowers 10 

po in t s . 

A vers ion for keyboard is also i n c l uded , in 

w h i c h case R gives the r a n d o m j u m p . T h e 

ar row keys m o v e your m a n . Y o u can also 

remove the delay ir. l ine 510, w i t hou t wh i ch 

the joystick is a lmost imposs ib le to use. 

T h e p r og r am uses some sma l l machine-code 

rout ines , m a i n l y to clean u p ghost d amage to 

the ma ze , a nd these shou l d be loaded to 

addresses 32256 i n w a r d s , u s i ng a data 

s ta tement to Poke the codes to the addresses 

s h o w n . 

CLEAR200,32256 

before d o i n g this . T h e n save th is mach i ne 

code to tape, a n d clcar y ou r Basic loader f rom 

m e m o r y . L o a d the Basic p r o g r am for the g ame 

a n d also save this to tape. O n subsequent 

occasions type 

CLEAR200,32256 

t hen C l o a d M j then C l o a d and f ina l ly R u n 

G o o d h u n t i n g ! For a faster g ame , type 

POKE&HFFD7.Q • 

(listing continued from page 71) 
4 0 5 I F P O I N T ( M X » 2 , M Y * 2 ) « 0 OR P O I N T ( M X » 2 , 0 Y * 2 ) - O OR P O I 7 1 0 I F L - O T H E N G O T 0 2 0 0 0 
N T ( O X « 2 , M Y * 2 ) - 0 THEN M X - O X t M Y - O Y » P R I N T « M Y » 3 2 + M X , C H R * ( 1 7 2 0 F O R N - 2 5 TO 10 S T E P - 1 i S O U N D N , I i N E X T N 
7 5 > ; iG0T0340 7 3 0 RETURN 
4 1 0 I F P G I N T ( M X « 2 , M Y » 2 > — 1 AND (MY»32«-MX) >6 AND P O l N T ( M 7 4 0 RETURN 
X « 2 , O Y * 2 X K ) AMD P O I N T ( O X * 2 , M Y « 2 ) < X ) THEN S C - S C + I O 7 5 0 'RESET GHOSTS 
4 2 0 I F P O I N T ( M X « 2 , M Y » 2 ) - 7 AND P O I N T ( M X « 2 , 0 Y » 2 > < > 0 AND P 7 5 5 I F F L - 1 THEN RETURN 
O I N T ( O X » 2 , M Y * 2 J < >0 THENSC=SC+IOOJGQSUB650 7 6 0 FORGH-1 TO 4 : G X - G ( G H , 1 ) r G Y - G ( O H , 2 ) 
4 3 0 I F P O I N T < M X * 2 , M Y « 2 ) — B ANDPOINT ( M X » 2 t O Y » 2 ) < >0 AND PO 7 7 0 P R I N T « G Y » 3 2 + G X , C H R « ( 2 5 5 ) t 
I N I ( O X « 2 , M Y « 2 ) \ » o THEN GOSUB7VO 7BO NEXTGH 
4 4 0 I F P O I N T < M X » 2 , M Y » 2 ) - 2 AND P O I N T ( M X » 2 , 0 Y « 2 ) < > 0 AND P 7 8 5 F L - l i R E M SET REPLOT F L A G 
O I N T ( O X » 2 , M Y * 2 1 < >0 THEN S C - S 0 5 0 0 7 9 0 RETURN 
4 6 0 I F L O T I I MEN GOSUB 7 5 0 BOO G X - H X i G Y - H Y 
4 7 0 P R I N T © M Y » 3 2 + M X , C H R 4 ( 1 7 5 ) j 8 0 5 G ( G H , 2 ) — G Y » G ( G H , 1 ) - G X 
4 9 0 P R I N T « 0 , S C $ B I O RETURN 
SOO 'HOVE GHOSTS 8 2 0 GHOSTS GET T H E I R MAN 
5 1 0 I F L C C T I THEN FOR D - l TO 1 l O i N E X T D i G O T O 6 4 0 B 3 0 FOR N - l TO l O t S U U N D N , 1 i N E X I N 
5 2 0 F O R G H - 1 T 0 4 8 4 0 L - L - l J P R I N T ® 2 9 , " L " ; L j 
5 3 0 •STORES OLD GHOST POSNS 8 5 0 I F L - O T H E N G O T 0 2 0 0 0 
5 4 0 H Y - G ( G H , 2 ) : H X - G ( G H , 1 ) 8 6 0 PR INT ® M Y » 3 2 * M X , C H R 4 ( 1 4 3 ) | 
5 5 0 R - I N T < R N D ( 0 ) 5 ) 8 6 5 G ( G H , 1 > - M X s G ( G H , 2 ) - M Y 
5 6 0 G X - G ( G H , 1 ) i G Y - G ( G H , 2 ) 8 7 0 M X » 3 0 J M Y - 1 5 
5 7 0 I F GYC14 T H E N G Y - G Y - R * ( G Y < M Y ) 8 8 0 RETURN 
5 8 0 I F GY>1 THEN G Y - G Y + R * ( G Y > M Y ) 8 9 0 I F Q « = " S M AND RND ( O X . 5 THENGX-HX » GY-HY» G ( G H , I > -GX 
5 8 5 P O - P O I N T ( G X * 2 , G Y » 2 > : G ( G H , 2 ) - G Y : RETURN 
SOI, ONTO* 2 GOSUB 9 7 0 , 8 9 0 , 9 7 0 , 0 0 0 , 0 2 0 , 0 0 0 , 0 0 0 , 8 0 0 , 8 0 0 , 0 QOO I F O * - " N " T H F N R X - H X i R V - H Y « R { H H , 1 1 - G X 1 G ( G H . 2 ) - G Y l R E T 
OO URN 
5 8 7 R— I N T ( R N D ( 0 ) 5 ) 9 1 0 G ( G H , > -GX s G ( G H f 2 ) - G Y 
5 8 8 HY-GY 9 2 0 I F P O I N T ( H X » 2 , H Y » 2 ) - 0 THEN PRINT® H Y * 3 2 * H X , C H R » ( 1 2 8 
5 9 0 I F B X < 3 0 THEN GX-GX-R«» (GX-.MX) >1 E L S E P R I N T @ H Y * 3 2 + H X , C H R 4 ( 3 5 ) j 
6 0 0 I F GX >1 THEN G X - G X + R * ( G X > H X > 9 3 0 RETURN 
6 1 0 P O - P O I N T ( G X * 2 , G Y » 2 ) 9 6 0 I F Q * - " N " T H E N RETURN 
6 2 0 ON PO+2 GOSUB 9 7 0 , 8 9 0 , 9 7 0 , 8 0 0 , 8 2 0 , 8 0 0 , 8 0 0 , 8 0 0 , 8 0 0 , 9 7 0 P R I N T (SHY*32+HX ,CHR4 ( 3 5 ) ; 
8 0 0 9 BO G ( 0 H , 1 ) - G X : G ( G H , 2 ) - G Y 
6 2 1 H X - B X 9 9 0 RETURN 
6 2 5 NEXT GH 1 5 0 0 R C - R C - 1 s P R I N I ® 4 8 0 , " R " ; ( R C AND R C > - 1 ) ; i I F R C C O THEN 
6 3 0 EXEC 3 2 3 0 2 RETURN 
6 3 1 F O R G H - 1 rO 41 P R I N T 8 G ( G H , 1 ) -*-32«G (GH , 2 ) t C H R 4 ( 2 5 5 ) 11 N 1 5 1 0 R—RND(510) 
EXT GH 1 5 2 0 E Y - I N T ( R / 3 2 ) i E X - R - ( E Y » 3 2 ) 
6 3 5 EXEC 3 2 2 5 6 1 REM R E P R I N T MALLS 1 5 3 0 I F P O I N T < E X » 2 , E Y * 2 ) < > - 1 THEN 1 5 1 0 
6 4 0 G U r 0 3 4 0 1 S 4 0 MY=EY:MX-EX J P R I N T « H Y » 3 2 + M X , C H R » ( 1 7 5 ) » i O X - H X tOY-HY 
&SO L C - O s R E n LOOP CTR 1 3 9 0 RETURN 
6 5 2 T I - R N D ( 2 5 ) + 2 5 2 0 0 0 I F HS<SC THEN H S - S C 
6 5 5 F L - O i R E M GHOST REPLOT F L A G 2 0 1 0 C L S 3 t P R I N T " GAME OVER" : F*R I NT i P R I N r "SCORE " j S C i P R I N 
6 6 0 F O R G H - l T 0 4 i G X - G ( G H , 1 ) i G Y - G ( G H , 2 ) T : P R I N T " ( R E C O R D " ; H S ; " ) " ; 
6 7 0 P R I N T ® G Y » 3 2 + G X , C H R 4 ( 1 5 9 ) j 2 0 2 0 I N P U r " A N O T H E R GAME (Y OR N ) " » Q » 
6 8 0 NEXTGH 2 0 3 0 I F Q t = " Y " T H F N 10 ELSE END 
6 9 0 RETURN 2 1 0 0 REM CHANGE 5 8 7 TO AN A C T I V E L I N E TO ALTER R A T I O O 
700 L H _ - l » M X - 3 0 i M Y » 1 5 « P R I N T « 3 0 , L » F X t Y GHOST MOVEMENTS. PROGRAM M I L L BE A L I T T L E SLOMER 

73 YOUR COMPUTER. AUGUST 1983 



New from . . . 

C O S M I C R A I D E R S ( 1 6 K ) £ 5 , 9 5 

Vou irw only remaining pllol of the "Catlll 
Dctence I leel" — have the dounting task of 
defending th.> rarlh from .1 tnrk by alien beings 
that have already set up 3 baie of their own on eaith. 

• R min i Scanner display in h i - i e j * 
* l u l l co lour and sound e t l e c t s * 

* i i u i i i l l i c a u l h u i u t S|>BCtlum 'Sc 1 am b io ' " 
• 100 5 machine code • 

S P A C E Z O M B I E S ( 1 6 K ) £5,95 
Shuuli'ig through spacc you ore ambushed by a 
llo«>l nl Space Zombie* flying you n formation, 
swooping and dlvlnq ot you. Destroy them, If you 
can! But deal (dying Ihrm, you attract mote lo 
t«>p urea, and the game gets progret, .ively harder. 

* I u l l i c i e o n h i - res graphics * 
• 1 or 2 p layers • l o y s t l r k cp t l on • 

* l u l l sound and co lour * 
•Th ree p lay ing speeds • 

M I N E S OF SATURN a n d 
R C T U R N TO E A R T H £ 5 , 9 5 
Mines of Saturn While piloting a routine orhll of 
>atum. you ore couqht up in o radiotion storm 
which forces you into Ihe ijiunt planet's rings. Your 
er-crgy diolned, you moke n forced landing on 
Ihe planet's surface, luckily you crashed near an 
obandoned mining base and >ou w*l o'f in aeatch of 
some di-lithium crystals to refuel your stranded 
space ship, fan you iki II ? 
Return to lar th Having escaped Irom your previous 
dilemmas, you reach Earth Station 1, but fail 
to make radio contact. You effect a safe It 
harrowing manual ducking. On entry you find it 
deierlnd, and the rontrol room devl royed. You must 
explore Ihe stal ior and find soma way to alert Earth 

yru.i pr*ftir-fimi«nl, h«il neware. many of thu 
rooms otr idontical, there is extensive damage. nnd 
signs of iiliri intruders. 

Ciaphlc Adventure ( 4 8 K ) MAD M A R T H A 

(16K) Text Adventure 

Name 

MAD MARTHA £ 6 , 9 5 

Poor little Henry is the hen-perked hero ol this 
domestic tole. One niqht he con toke no mote. He 
steals his wagps from his wife's pur<r, sneak* nut 
of the house being careful not to wake the 
baby or trip over the cat, and heads (or the briqht 
lights lo hove some fun. Trouble It h* runs out of 
money. His only way to raise some cash is to 
gamble his few remaining pounds on the spinning 
wheel ol the roulette table. Just as -<enty is get-
ting into his evening his wife — Mid Martha — 
nas nouceo nis aosence. Keohsin^ Henry nas 
absconded with Ihc housekeeping she lets aul after 
him with an b*p. Guess what part you play in 
this happy Inle'' That's right, you're Henry. Watch 
out loi that axe! 

BAflClAVCARD 

1 ViSA 
|Access or Visa C o r d h o l d e r s ^ 

please te lephone (0344 ) 2 7 3 1 7 < 9 a r n - 6 p m ) 

IB . idd 40p per o rder l o r post & p a c k i n g 

Address 

Cosmic Raiders 
Mines ot Sulurn/Return to Earth 

Space Zombies 
Mnd Martha 

HARDWARE ZX81 
P A N D A 
The f amous Panda 

Expandable R a m Pack, 

massive 16K add on memory 

wh ich can easily be expanded 

to 32K with an opi ional plug 

in modu le . Suppl ied in 

n o wobb le design, rugged, 

injection moulded case, 

contoured to fit the ZX81 

snuggly . Ccmparib le with 

other add-ons (printer etc). 

LED on / o f f indicator. No 

addit ional puwer needed just 

p lug in and go. British 

designed and made from top 

quali ly componen t s 

throughout , guaranteed 12 

mon t h s O N L Y f 1 9 . 9 5 

E X P A N S I O N 
M O D U L E 
The 16K 'Panda ' is easily 

expanded from 16K to 32K by 

add ing this expansion modu le 

as and when you need it. 

£14.50 

N E W NO FRILLS ZX81 - 16K R A M 
Fully boxed tested 

Guaranteed 
£18.50 Inclusive 

64K version £48.00 
Made in Britain 

Amazing Value — All in Price 

PROFESSIONAL CASED 
KEYBOARD TYPE FD42 

MIKROGEN. Dept SP. 24 Agar Crescent. Bracknell. Berkshire RG12 2BK 

M O D E L S FOR ZX81 OR S P E C T R U M 
<Pii>9se state which/ 

The Fuller FD42 has long been our mos t popular seller, its sturdy, 

a t t r a c t i v e i n jec t i on m o u l d e d A B S case is r i y i d a n d u i y y e d e n o u g h 
to wi ths tand many years o l use and converts your compu te r into a 

professional un t with a full typewriter size keyboard having 42 full 

travel, long-life keys e tched with either ZX8 ' or Spec t rum 

graphics. 

Installation is simplicity itself requiring neither soldering, special 

skills or knowledge. The computer P .C .B . fits inside the case 

giving access to the user ports as before for the addit ion of 

accessories i.e. R A M expansion pack, printer etc 

A R A M adaptor board is available to enable RAM packs to be 

fitted inside the keyboard case and the Power Supply Unit can also 

be fitted if desired. O N L Y £29.95 

TYPE FDS FOR ZX81 OR S P E C T R U M 
Our new advanced keyboard has the same , fine specifications as 

the FD42 system, but with a new re-designed case, space bar and 

double-sized shift a nd enter keys. A mus t for the discerning ZX81 

or Spec t rum user. O N L Y £39.95 

R a m Adaptor Boards for the ZX81 

Al lows you to fit your Ram Pack inside the FD42 system. Leaving 

free access to user port Price £9 .75 
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SPECTRUM, VIC 20 AND JUPITER ACE 
a v a i l a b l e n o ^ 

ZX SPECTRUM 
32K RAMPACK 

Simply plugs in:o user Port at rear ALLMODELSI! 
of computer and increases your 16K 
Computer instantly to 48K £39.95 

• Fully Compatible with all accessories. 

•No need to open computer and invalidate guarantee. 
•Why send your computer away and wait weeks for upgrade. 
•Fully cased, tested and guaranteed. 

STOP PRESS Issue 2 only 
16K Spectrum owners upgrade to 48K with a Spectrum 
Upgrade Pack complete with full instructions No Soldering 

ONLY £25.00 

New, the Vixen RAM 
Cartridge for the VIC-20. 
Switchable between 16K or 
8K -f 3K gives you the option 
of full 16K RAM or 8K and 3K 
RAM in one pack. 
Simply plugs into rear 
expansion port. No re-
addressing of existing basic 
programs needed. 

ONLY £39.95 inc P6tP 

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 

Gives 4 expansion slots for 
VIC 20 cartridges. Custom-
designed case. Plugs directly 
into computer. 
Fitted with ROM socket for 
expansion. No extra power 
supply needed. £29.95 

M O R E M E M O R Y FOR YOUR 
JUP ITER A C E 

PACER 16K E X P A N D A B L E 
R A M 

The uniquely expandable 16K 
RaW Pack, similar in concept 
to the "ZX Panada" but for 
the incredible Jupiter Ace. 
Complete in attractive, solidly 
built, injection moulded case. 
For more power to faster 
FORTH . . . you need a Pacer 
for ONLY f25.00 
16K E X P A N S I O N M O D U L E 
Increase your Pacer potential 
to 32K with the plug in 16K 
Expansion Module far ONLY 
f 16.00 - y" 

THE S O U N D E X P A N D E R 
A superb economical addition to your ZX Spectrum. Clear, 
dynamic sound effects will really enhance your enjoyment of the 
new exciting programs availble for the Spectrum. Our new sound 
amplifier comes complete with lead, volume adjuster, built-in 
loudspeaker. Simply plug into the mic input, it sits neatly behind 
the Spectrum. ONLY £7.50 

AFDEC 
ELECTRONICS LTD 
318 K e m p s h o t t Lane, B a s i n g s t o k e . 
Han ts . RG22 5LT 

ZX KLIK-
KEYBOARD 

If, like many ZX81 users, you 
are fed up with the dead feel 
of the touch senstivie keypad 
then consider the well tried 
'Klik-Keyboard'. This is a 
simply fitted genuine push 
button keyboard which has 
been designed as an existing 
kfiypari ' Fits nn to the 7X81. 
"Full 40 keys plus one spare 
for any purpose. ' N o 

The FD 
Printerface 

f f i l l l S l t f i A 

soldering just plug in. "No 
trailing wires, "clear 
permanent two colour 
legends. * Positive feel and 
sound as data is entered. 
'Speeds up programming 
enormously and reduces 
errors, 'fitting service offered 
£2.00 extra, (remember to 
send your ZX81I ONLY £24.50 

The amazing FULLER 
PRINTERFACE is designed to 
operate with any serial printer 
or teletype. For graphic 
displays the SEIKOSHA 250 is 
recommended, as all the 
software is held in ROM to 
carry out the graphic routines. 
The PRINTERFACE can also 
be made to print out graphics 
on the Tandv DMP 100. 

Simple commands to print are 
used, to either print at Sinclair 
printer size displays or normal 
80 column. Spectrum only. 
Full details supplied with each 
unit. 
PRICE £33.95 
RS 232C £34.95 
Dual (Selectable) Version 
£49.95 

All prices include VAT and post and packaging. 
A l l i t ems i n c l u d e a f u l l year g u a r a n t e e . 
Cheques/Postal Orders etc. should be made payable to: 
A F D E C E l e c t r o n i c s L t d . 

PRODUCTS ARE STOCKED AND USUALLY DESPATCHED WITHIN 10 DAYS 

I WISH TO ORDER THE FOLLOWING 

QUANTITY ITEM AMOUNT 

CREDIT CARD SALES LINE 0256 S2206 I24 hours) 

Pleaso debit my Access/Bar clavcard Vma/Dinofs Club 

Card 
Number 

SIGNEO 

CHEQUE-'P 0 .'CASH ENCLOSED: f 

NAME 

A D D R E S S 

Overseas customers add £4 post and packing 
YC8 2 J 

75 YOUR COMPUTER. AUGUST 1983 



<©. B. ^psitems 
experts in business systems now bringing professionalism into the home market for 
the SPECTRUM, ORIC, DRAGON and APPLE II micro computers. 

UTILITIES 

THE DRAGON 6809 ASSEMBLER/EDITOR 
W i t h th is power f j | so f tware realise t he full potent ia l of th is 

s p l e n d i d m i c r o b y w r i t i n g y o u r o w n m a c h i n e c o d e 
p rog rams a nd rout ines. Full opera t i ng instruct ions are 

inc luded £6 .95 

THE ORIC 6502 ASSEMBLER/EDITOR 
Probably t he best O R I C p rog ram o n t he market . W i t h this 

power fu l so f tware the full potent ia l of the OR IC can be 

realised by writ ing your o w n m a c h i n e c ode p rograms a nd 

rout ines. Full operat ing ins truct ions are inc luded . . . . £6 . 95 

SPECTRUM MACHINE CODE UTILITIES 
Five special ly written m a c h i n e c o d e p r og r ams to he lp you 

deve lop your so f lware . Inc luded are m e m o r y m a n a g e m e n t 

a nd R E N U M B E R ( inc lud ing G O T O ' s G O S U B ' s e tc . ) . Full 

opera t ing instruct ions are inc luded £4 .95 

HOME MANAGEMENT 

HOME ACCOUNTS MANAGEMENT 
Plan all your f inancial affairs wi th this Q . E . D . qual i ty 

s y s t e m 
Features inc lude b udge t creat ion, ma i n t e n ance a nd 

ba l ance of all a c coun t s ( inc lud ing credit cards). Full 

mon i t o r i ng of expenses aga inst b u d g e t a n d comp l e t e 

expense report ing. This sys tem is supp l ied w i th full 

d o c u m e n t a t i o n and operat ing inus t ruc t ions . 

Spectrum, ORIC Dragon £9 .95 

Apple II (disc) £12 .95 

GAMES 

THE VARIETY PACK 25 special ly selected p rog rams to 

realise t he potent ia l of your n e w micro . The best va lue 

a r o u n d t o d a y ! 
Spectrum, ORIC. Dragon, Apple II £4 . 95 

( L E S S T H A N 20p per p rogram! ) 

THE VIDEO CHALLENGE SUITE 
These are not just any g a m e s bu t Q . E . D . qual i ty act ion 

packed programs . A w a r d yourself the VCI 

Spectrum VCI P h o t o n , A p e s & Ladders, Microthe l lo 

a n d P h a n t o m s £5 .95 

Spectrum VCII — Towers o f Logic , Bugblaster , Link-four 

a n d Awar i £5 . 95 

ORIC VCI P h o t o n , Link-four, Microthel lo a nd 

P h a n t o m s £5 .95 

Dragon VCI P h o t o n , Link four , Microthel lo a n d 

P h a n t o m s £5 .95 

Dragon VCII D r agon s D o m a i n , Cards , Draxit a n d 

Awar i £5 .95 

Apple II VCI G r a nd Nat iona l , Star Trek, Link four a nd 

Microthe l lo (cassette) £5 .95 

(disc) £7 . 95 

DESIGNERS 

Cal l ing all des igners ! Q . E . D . S y s t e m s pay gene rous 

royalities for h igh qual i ty p r og r ams and rout ines . All 

enquir ies are treated in t he strictest con f idence . 

W h y not send your p r og r am s today (full detai ls are 

avai lable o n request , p lease i nc l ude s .a .e . l 

(All programs are supplied on quality cassettes, unless otherwise stated. 

Please send me on cassette/disc 

for my MICRO with 

I enclose my cheque/postal order for £ 

Name 

Address 

m e m o r y . 

(payable to Q.E.D. Systems). 

T e l e p h o n e N u 

Q.E.D. S Y S T E M S , 2 S E F T O N G A R D E N S , A U G H T O N GREEN. O R M S K I R K , LANCS. , L39 6RZ. 
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complete machine 
code for ZXGT, a true 

compiler for the ZX-81. 
ZXGT is only just over 

2.3K bytes. The fast 
code is the result of limiting 

the compiler to integer Basic. This 
month, details are given of the way 

that the compiler translates Basic 
with examples from the standard 

Basic repertoire. 

GT COMPILER 

David Threlfall 
continues his short 

series with the 
ZX-81 

I.AST MONTH we considered the phi losophy 

behind Z X G T , my ZX-81 Basic compiler . 

This month we move on to the intricacies o f 

integer arithmetic evaluation and see how 

some statements compile. 

For those unini t iated to Z-80 machine code 

here are a few preliminaries. Z X G T uses the 

Z-80 registers A , B , C , D , E , H and L . A is the 

eight-bit accumulator. H and L may be 

considered as a single 16-bit accumulator. A l l 

the registers may be used for eight-bit storage 

bin the pairs BC. and D E may also be used in 

16-bit manipulat ions. Put t ing a register pair or 

16-bit number in brackets means that the value 

in brackets should be taken to point to the 

location required. For example: 

LD HL,n load HL with the value n 

but 

LD A.(HL) means load register A with the 

data in the location pointed to by 

Routine 
factorial (n) 

> Yes 

Factorial = nMactorial ( n - 1 ) 

N / 

Return Factor ial = 1 

\ / 

Return 

the value ir the HL register pair. 

Here are a few simple examples to start the 

description o f the compiler. 

CLS 

Th i s results in a call to Sinclair's R O M at 

hexadecimal address 0A2A. 

RETLRN 

Th is one is very easy, requir ing the Z-80 

instruction Ret — return. 

PEEK n 

Th i s causes H L — the double-precision 

accumulator — to be loaded with the contents 

o f location n , thus: 

LD HL.n load HL wi:h n 

LD A,(HL> load the accumulator with lh« 

contents o1 location HL 

LD L,A move A into L 

LD H,0 zero H 

HL now contains the contents of 

location n. 

T h e next example is: 

ABS X 

Load H L with X and test the top bit o f H — 

the sign bit. Ca l l a negate rout ine i f this bit is 

set, that is, i f the number is negative. Negat ing 

a number entails taking ihe 2's complement but 

there is no Z-80 instruction for this. Instead 

we must take the I 's complement o f H and L 

independently and then increment H I . . 

POKE x,y 

Th i s means put the lower byte o f y in 

location x. As we need x and y simultaneously 

they cannot both be in the H L register pair. 

Therefore we get x in H L and y in D E then do 

L D ( H L ) , E as required remembering that 

Poke acts on only one byte. 

GOTO n 

Th is wil l be translated as a J u m p — JP — 

instruct ion; n must be a number and not a 

variable. T h e compiler has two passes. O n the 

first, it generates a table o f l ine numbers and 

their addresses in the machine code. O n the 

second pass, the correct addresses wil l be 

available for both forward and backward 

Gotos. (continued on page 79) 
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SOUND with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81. 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
ft £25.95 

>nci D&D & VAT 
* T ho ZON X SOUND UNIT is completely soA contained and eapeclaty 

designed (or use with the 7X 81 TIMEX Sinclair 1000 and Spectrum 
Computes It iust plugs in nn dismantling nr soldering 

k: No power packs, hnttonos loads or other extras.' 

* Man hi Volume Control on pane1 ompie volume from buwtin loud 
speaker. 

* Standard Sinclair I6K Rnmpack oi printer can for pugged mm ZON 
X Sound Unit w>ihout uttecting normal computer ocerailon 

•k Huge rangn of prxwOWt w inds for Garoos. Music, Helcoptnrs Sci Fi, 
Spuce Invaders. Explosions. Gun-shots Drvims Plane*. I nwre, 
Organs Bolls. Tunes, Chords, etc., or whatever youdoviso' 

+ 8 fi l l octaves Uses 3-Channel sound chip givinq programme control 
ot otch. volume of tones and noise*, nil with envnlcpe control 

kt fcasi^ added to existing gome* or programmes u9irg a few srmpln 
BASIC" linns or machine code 

'k No inemoiy addresses used 1.0 mnppod 

FULl insiructions with many examples of how to obtain effects and the 
p/Oflrammea. supplied, hiWy guaranteed. British Made 
'fxcept Mlh Spectrurv, you need the Spectrum Extensor Board Order 
No. S£l Price C6 80 incl V.A.T 

site * 
•s 

BI-PAK 

Payment ma» be made by Cheque. P.O 
Giro Nln 388 7006 Postal Order or Credit 
Card . 
Export orders Onnk Cheque 
Iniornni.r.nnl Monr-v Order US. $ or f 
Sterling. 

I Devi VC8 PO Box 6 
i 6 3 a H i g h S u m ! 
•War©. Hart* 

E5DO REWARD 
Five hundred pounds reward will be paid for any 

comple ted programs which are of a high enough 

standard to be included in the Oasis Software range. 

Products should be for the Dragon. Spectrum. 

ZX81, B.B.C. and Oric microcomputers . The names 

of the three most outs tand ing authors will be pub-

lished in future advertising. 

E5Q REWARD 
Even if yot don't own a micro or can't program, 

we'll pay £ 50 for original ideas that we can include 

in our product range. 

PROGRAMMERS 
If you own one of the above micros and want to 

put it to good use send detai ls of your assembly 

language experience. 

Oasis Software will pay up to £ 5 0 for camera-

ready artworks for casset te inserts and colour 

advert isements. 

It any ot the above interests you then send to:-

"REWARD'.' Oasis Software, Lower North Street, 
Cheddar, Somerset. 

YOUR IMPACT SOFTWARE 
LOCAL STOCKIST 

I ALPHABETICAL OROERl 

A A-nersham Compute' Centre, 18 WOOdSkle Road. Amenrfum, Buck* 
Anvnvot CB and Computers. 60 Barrscfci Rcod, New-raid*. Sue 
Applied Computing, 36* StrkMmdflate, Kendal. Cumbnr 
•Vil-bv Computet Conn* 798 Aehbv High Street. SO ntlorpe, South 
lijirborah.de 
•Viiortc Compulnra, 3?.':i0 TltCOnO Hoin, Oilvm Ali*»t» ln»«nloi 

0 Biivt ft Blah. 4 BrlgQaie I nut* 
Blackpool Compiiior Store, Church SMet, 8'nckpoi> I iroi 
Bunnell* 24 Nowch Strnnr D*>mhsm. Norton 
Boioric Compute" Centro, 6 Botonc Ave. Bollest, h. Irtlsna 
BOO Computers, 124 Newport Street, Bolton. lanes 
B D 0 *4«W Sheet Ctxkeniin. Fast lolN«n 
Besic Computers fi System*. 77 Klngtthorpe Holow, K>r.asthcHp« Road, 

Northampton 
Bis h Piocet $0.'62 Tho Byrony. Merr«jn. I eede 
Burslem Computer Conlre, 74 Waterloo Reed, B.irsletn. Stoke-on Trent 

Smfs 
C Computtr Gome- Retni1 Dwsinn, II Nunall Roeit Souttuort. ' «"CK 

Cliinputers of VV-gimre Street 87 Wlomore Street, orrtvi 
CninjiulHi Comer. 781 Commercial Rood, Portsmouth, Hants 
Cwr'e Records h Tapes, 30 Cstllo Sfeet, Cllmoroo 
Cairputorcai. 724 Chopel Street. Lo>al- Lorca 
Csmputor & ButinMs S>T.ntro. Menchoster Hood. Nednô , lencs 
Cisnrtol H 5i>frAm«> fit rhho-oeli; Preston, I nnr* 
Cjrrpu'er Come' Pkiewood Blackliom, uinct 
CjTpii'e Ltd, tlyil'tn Hons*, Breil'rfrt, Yortt 
Tii. Conpjrei Shop. Bondjnte. DerHrgton, Tyr>« f» Weir 
Cimere fr Corrpu^or Coniro, 118 Mill Street M»rrHwf>eli ChMSro 

Cti-oor Key. « High Street, 8e«:e>. Kent 
CynOuter Comer. 7 Orcherd Plsnce Weelon Si.iihi Mnr, Aviv, 
Cvote- Soltrtore Conlre, 49:!>1 Brook Strwt, Chester 
CytilxitiMr^e I til 8 Centra' Peindn. St MeiVs Hill Surbien, Surrey 
CwiiiM Mii nve. t4 inriieri Piece, Fulham 
:: xnputf> Shop H.ioil>*kle A.-cm ĉ. Percy Street. Newc;«t1e 
Cxnpotwlnnd 9A CWM R<1, Alu»o»' Nr Stoteon Tntrt, SuH» 

O Ojrlnplco Compoie» Shop. 7S Bordiiele. DeHinflior Ce Durham 
Oirwon Video, Otckworth Street, Derwen. Lence 
Ogit«l Fant»>ip, Nortyeck Rod, BVickpoo lencs 
Olte AiCe Svsiemj Ltd. 70 We-itflete. Ri.-rMy I ones 
Otcount Store, 29/31 Blackburn Road. Great Hanvootf nrva 
OinelMm Conipu'-'S l id. 329 Athwy Ho»d. Parknono, Pixilo, Dcrwi 
Onwulon, 27 20 Hint Secot. Lo<eete», -e»:i 

e E^droncs Servicoa. !76Victono Road, C cvaIoys tones 
E:>l»o Computers. 20 Bu-y Mew Rood. Pimtwch, Mont tostei 
E<Wd Communications, 136 High Strrwl. Ponflert Eno. 
Fuitet So<lw*ie Supples, 2 GulWford Close, txoior Dewio 
ESor C<y>i|xir*' S«rvkw«. 6 Reoent bwldirgi Aeoirti. Van 
FV Computing IW, 700 BurnDg* L»no. Burnofle VAiel-etw 
fituarv So«tw*'e. 261 Vcto-io Avenue. Southona on Set. F.i»e. 
Frtttl.im Mk*0 Centre Crown Courtverd, B'liloe Si , Ewlwn. Won-* 

T FnquWi Lid Swmdal- Street Bu'rtey. I ones 
F^-wfl 8 SI Georges ArcJ»:te, relmojih, Cornwall 

0 .1 Gf/uuh b Son*, twt Smithy Street. South Sntolds fv»e h W w 
Gmlrs F.lnc'.ronick. Newton Ourdnpo. 60 N«-.vton S'.'not. Mnn.-.tioelnr 
OjiiIi l>nrt»ui>. Awlngwn. Lonai 
Glee, AlvMCOl Rc^J, Canerlon Ox'wtiehire 
Ginetel (r Nortftsrn ro Computers Unit 0, South Wmt IM En, WTtltwonh 

Bowl, Peteile,. Co Durhem 
Gidlrevt Computer*. 2B.:0 E*ir Walk, 't-wllden Esce. 

H Hftw Hardwire 4 Athby Ronn A»b-, Woitongton, Currbrio 
Tiny Hood Electronics 26B V«n.e! Goto Shoppng Certrt, Gl Vermouth 

Mario* 
II A llumberst(ir« Comoiileft. ManchMMir Ro*l Nelson I sncs 
Home ft Business Computers 94 YoftWltw Strevt. Okltwn, i ants 
HCCS Assi^ieiet. 633 Ourhsm Ro»d. ; ow Fell, (;nt«>Ni»i. fr West 
Huniwlt Compute**. 36 Widetro-ch Slreet Heroford, 
V, Holler H Sum ltd, 20 rrir.lv Street, Cambfidge 
Hotyiree Wln«4, 4 Pne Wood. OVscliburr 
Homo Computers, Cliu'Ch Street. Oiockpoiil 
HilKsx Compiitni Centre 2 DunklrV I one, West End. Hellax 

1 IMO Bmhwh Systema I M 39.'*3 StandWl Seeot. Bo-nKy Lanes 
J 1 loNw, 6a Rndyerd St'«»i. Noil- Sh*di tyne b Wesi 

J8C Micro Ssn'cno, 200 Earlidcn Avenue North Esrtadoi, Coverhy 
M- Juob. Junipof Computing. 8 Pembroke Green. Leo Mjimerburv. WBtsNre 
O. W JoweM. Wlndrtiil Electronics 15 Sispham Vilbge Chamber*. 

336 Red Bank ltd Bttphem. B:ecJ<pool 
K «»>• Comsniter Services, Otbcrr* Mouse. 28 Oujorne Rwd, Ne.vcsstle 

K«>xle Horn* Computers. Station Approach, tov* Ellhsm, London 
XhK Cnmp..w.-r. Y) W«1.VI Suoo' More A«r 

L ceuroonki, 04 Abirfloon Strrwi Blsckpool, Lanes 
M Mcro Chp Shop, 190 l ord Street, Elsetwood. Lenra 

M Woo 09 Partington ! tine StsliMon M^-icliest"' 
Mcro Shack. 16Crrr«n Streei Aherdeen. Scotlsrd 
MlKeene ft Browo, I ' BonOgnto, Osrtngton Co DurHon 
Minsfleld Computers Ratciee Ciate, ManttleW, Notts 
Mlequp Ltd, 7o Hare Lano, Gloucester 
Mips Computers 7 ArVey Slrool St 'leliet Jer««y 

Model Shop, 10 10 Queen St neir«»t. N I rotund 
MUer* Bern. 36 BuriMey Ro»d, Watertooi. Rc«u»nil»le. v >ncs 
Mcron Audio led, 177 Baslosv Road rotiey SheWWrt 
Mjdern I lucrronicc »r«d Ccmpjcnfl 40 Word Stroot. $1 Xnnee, Lon^ 
Mcroplus, 38 Don Scoot. Grangemouth, Stirlingshire 
M:<ii'<> Micros. 2 Costle Sheet. V|yirnl>irv, Brlstc 
Mcrcnvoy Cc*nput̂ r Cenhe, 39 High Street Relr'mm Kmt 
Mr.ro Maolc. 128 Fiilh Roed Bexlev H«elh Kent 
M:LauQhfn EWMrnncs. 44 CsrNle Roed. Londonerry, N Inland 

N Newcastle Camera Van, 16 Nortnurabedand Court. Nessxaetle upar Tyne 
Nrton Computer Somcee, St Johra Ccwrt 8oi:up Reed, Rowtenauil, Lanct 
Nerthompton Home Computer Conlro, 6Ho vVelusgboiotrf h Rood, 
Northampton 
N*wry Computer Cenee, 34 Monephnn Street N«wry, N Ireland 

O DOdeer Ccmpuiifs Lid. I?i Dudley Rofl. Qraniham, I ln:s 
P P >f t i i» i«s Vi'eter Street, Accrnglon, L»nc« 

K«-«orvs- i ompntHrs Ltd, UV UK Uishopigsto. London 
Penlne Compute'Centre. WltWuv Slrmil Arrrirgtor Larva 
Aim PaaritMn, Per*onol Computers -td, Maple Hout« tA-.rrake Crowent, 

Cheshire 
J r Pnrnoh IPtC). Shelds Road. Iosst.-oede upon Tyne 
T>e Ptoypen, 0 Maifcet Street Hay on Wye. He-eVd 

R R»;hord» <D A G Slenc! 12 Mervgeie. WekaTWd. W Vor«* 
R«Om Third Floor, Shtr Arcede. 1 eknstet 
R \1 S. IfW Mllinstd BslVmen*. Co Antrim N Iretond 

S Srund SmvIcms. SumSnh Slreel, Burnley, t.iince 
Sngloton L id. 4!. Bolmom Br doe. Skipton Yorks 
S-.miock, '98 Devisgate. Mgnctiosiot 
Stercvoods, 11 13 Grool Wostom AittKle. Birmingham 
Slcon Centre. 7 Antlg<jn Stre«t. E<llnlnirgh. Scotletsd 
Skylronics Ltd. Computernma. 357 Derby Roed Nottleghim 
R M Sortv.erB, 23 N..We«dele Puce, Br»mley. Rotherham, York* 
S«mlock Bondeln 57 Prince of Wele* Rood Norwich 
Silrai Communkatlnns 26 Park Houtt* Stroet Ayr. Aynri'o Scotland 

T Tl-nkino Com«>u1or* Water Sltent Aherpnle. N WaWe 
Trjmpe, 6 Rectory tone. Aahtnod. Surrey 
Tomorrows Word, Eiptanodc Lerwic*. Shetlorvd isles 

V V* 20 Users Software Lbrery, 11 Nr.«nrt Roed. Breadsal Fst f>*hy 
Valon On Video. 256e High Stwt, Eidlnolon, B. nkighan 
V4II-.J Software, Biowston. Cr«iit YaimOutti, NorTolk 

w Wtst Coast ComputefS, 4/ Kyle Snoot Ay Scotland 
V Y<rk Compulitr Centre, 7 Stonet>»tB Arcade Yotk 

INTERESTED IN JOINING THE IMPACT DEALER NETWORK 
FOB TRADE TERMS CONTACT 

IMPACT SOFTWARE 
70 REDFORD AVE. EDINBURGH 

TEL: 031 441 4257 
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{continued from page 77) 
Note in particular that, in the compi led 

code, the nearness o f r to the start o f the 

program does not affect the l ime taken to 

execute the Go to . 

GOSUB n 

This works just like l Go t o except thai it 

results in a Cal l instead nf a JP . 

USR x 

This results in the machine code at location 

x being executed. It looks as i f it should result 

in just a Cal l to location x. However, there is 

no machine code statement for "cal l to the 

address given by a register pa i r " that is, 

CALL IHL) 

so subterfuge is necessary. Consider the 

fol lowing code: 

LD BC.BACK load BC with the address of 

label BACK. 

PUSH BC k®op BC on th« stack 
LD HL,x get x into HL 

PUSH HL and push HL on to the stack 

BACK: continue code 

The first four lines gel the address o f Back 

and the address to which we wish to go on to 

the stack. T h e Ret instruction makes the 

machine " r e t u r n " to the address at the top o f 

the stack which is x, just as we wanted. At the 

end o f the routine starting at x, a Return 

causes a j ump to the nex: address on the stack 

which is Back and there we are. 

FOR NEXT 
The For-Next pair is compi led into 

directly executable code not calls to other 

routines — and so a For-Next loop is 

extremely fast. T h e For statement has the 

form: 

FOR K M TO N 

where M and N may be parenthesised expres-

sions. M is moved into variable K and ( N + 1) 

is stored in the next wcrd/two-byte location. 

Dur ing compi lat ion the address o f the next 

location after For — let us call it zzzz is also 

stored. The next K statement is compi led 

thus: 

LD HL,<nnnnl where i n n n is the location 

where variable K is stored. 

INC HL make K one bigger 

LD (nnnn).HL store this value 

LD DE,{nnnn + 2) get value of end of loop 

AND A clear carry flag 

SBC HL.DE subtract DE from HL 

JP M.zzzz if HL-CE is negative jump to 

the next address after FOR. 

Otherwise execute the next 

instruction. 

Th is arrangement results in extremely fast 

execution o f the final code — about 170 times 

faster than Basic. Machine-code enthusiasts 

might care to consider what l imitat ions the test 

places on the values o f M and N . 

N o w for some arithmetic. Wherever a 

variable may be used in Basic an expression 

may be substituted, so some means has to be 

found ro evaluate that expression. T h e method 

which has been chosen for Z X G T uses an 

often-mentioned but rarely-used mathematical 

function called recursion 

For those who have not come across 

recursion before, consider evaluation o f n! , 

that is, n factorial; n! is defined as: 

nl = n x ( n 11 x ln-2) x 1 

and we may rewrite this as: 

nl - n x (n-1)l 

= n x (n-1) x (n-2) I 

etc. 

T o calculate n! it is necessary to mul t ip ly n 

by (n 1)!. T o calculate (n 1)! we mul t ip ly 

( n- l ) by(n-2) ! Th is process is cont inued unt i l 

we arrive at 1! which is 1. Figure 1 shows a 

flow diagram for this process. T h e routine 

Factorial calls itself repeatedly. 

T h e process o f evaluating an expression uses 

a similar technique which is shown in figures 

2 and 3. W e see that Variable calls F.valuarc 

Fig,/re 2 

and Evaluate calls Variable, but the way out 

may not be clear Each time we enter Evaluate, 

a marker 0 — is pushed on to tht compi ler 

stack and when wc reach the end o f the line or 

a right parenthesis, the stack is popped back ro 

see what " p end i ng operations" arc left. 

O p e r a t i o n s are pe r f o rmed un t i l an 

"opera to r " 0 is encountered. W e placed this 

icont/nued on page 81) 
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MiUwiEH 
B COMPUTER COMPANY LIMITED J 

I choice for 0 3 C D B microcomputers 

BBC COMPUTERS 
Mode l B £346.95 
Mode l B + Disc Interface £441.95 

Please p h o n e to check de l ivery 

BBC MICRO DISC DRIVES 
BBC 31 Single 100K Drive 

Expandab le to 2 x 100K £199.00 
Dual 100K Drives £330.00 
100K Upg r ade for 

BBC 31 £140.00 
Dual 400K Drives £575.00 

BBC 32 

BBC 33 

BBC 34 

BBC 35 Utilities Disc ( supp l i ed £25.00 
on ly with BBC 31,32, 34) 

All Drives except BBC 33 supp l ied cased 

with Connec t ing Leads. 

PRINTERS 
NEC 8023 Printer 

(Carr iage £101 

£320.00 

NEW 
I 

Shugart Single 100K 
Disc Drive 
(Fully compatible 
wi th BBC Micro) 
£199 + VAT 
Carriage £5 + VAT 

Utilities Disc 
wi th Word Processor 
£25 + VAT 

Supplied complete 
wi th all Connecting 
Cables 

Expansion slot 
for second Drive 
£140 -+• VAT 

Fast ex-stock delivery by 
Securicor... All prices exclude VAT. 

BBC UPGRADE KITS 
BBCA2B Complete A l o R Upgrado 144 75 
BBC 1 16k Memory £18 00 
BBC 7 Printer User l.'O Kit t 7.50 
BBC 3 Oi»c Interface Kit » 5 00 

on l y t u p p l i e f l w i t h D i « Drive-. 
BBC 4 Analogue input Krt ( 6 70 
BBC 5 SeneM O R G B K i i £ 7 30 
BBC 6 Bus. Expans ion Kit € 8 45 
Al l k i l * are Supplier! w i l h lu l l l i n i n g 
ins t ruc t ions 

BBC CONNECTORS 
BBC 21 Printer Cable and A m p h e n o l 

P k o Irsol assemb 'od l £13 00 
BBC 22 User Port Connector and 

Cable 36" 
BBC 23 CassMIe Lead 
BBC 24 7 Pin Dm Plug 
9BC2& 6 Pin Din Plug 
3 B C 2 6 & Pin Din Plug 
h b l 35 oisc O cab le 34WIDC to 

2 * 3 4 w o y C a r d E d g i - £12.00 
BBC 3« Disc Povwir Cable 
BBC 44 Ana logue Input Plug 

fclever 
BBCW> I M B j s Connector 

+ : 6 " Cable 

£ 2 4® 
£ 350 
£ 0 60 
£ 060 
£ 060 

£ 6 00 

£ 2.25 

BBC ACCESSORIES 
BBC 46 Joyst icks Iper pair) 
BBC 67 Eprom Prog rammer 

I assembled' 

£ 3 50 

£11 30 
£V7 95 

ACORNSOFT 
FOR THE BBC 
SBE03 B u a n o t s Gamns 
SBE04 V e e o f K n o w i o O o e 
SBE02 P e e t o C o m p u l e r l n c 

Manual 
SBE01 Alg«brai i Man ipu la t i o n 

SBX01 Creative Graphics 
Csssetle 

SBX02 Gra»hfc&Charts 
Csssette 

Sf l f tOl Oetk Diary Inc. Manua l 
SBI.07 Lisp Cassette 
SHI 01 Forth Cassette 
SBG01 Phi losophers Oues l 
SBG07 Sph.n* Adventu re 
SBG03 Monsters 
SRG04 S n i p p e r 
SBG15 Planetoid 
SBG06 Arcade Act ion 
SBGOb Hocket Raid 
S8G13 Meleors 
S B G I 4 Arcadians 
SBG10 C h « s 

£ 865 

£ 8 65 

£ 865 

£ 8 65 

r ass 
£14 65 
£14 65 
£ 8 65 
£ 8 65 
£ 8 65 
£ 865 
£ 865 
£10 35 
( 8 65 
£ 8 66 
£ V 65 
£ 8 65 

tram Cast Angiias 
leading supplier 

ACORNSOFT BOOKS FOR THE 
BBC MICRO 
SBD01 Cr<at ve Graphics £ 7 50 
SBD02 Graphs Charts £ 7.60 
SBD04 L is) £ 7.50 
SBD03 Forth £ 7 50 

• P>«ase nn< lor current de ivery on 
Acornsot t products betore ordor ing 

BBC MICRO COMPONENTS 
4616 100NS £ 2.25 
6522 £ 3 19 
74LS7A4 £ 0 59 
74LS245 £ 0 69 
741S163 C 0.34 

§3681N £ 4.50 
LS120N £ 4 50 

UPD7002 £ 4.50 
8771 m o o 
20 Way Header £ 1.46 
26 Way Header C 1.76 
34 Way Header £ 2 06 
40 Way Header £ 2.32 
15 Way D S k : C 2 . 1 6 
6 Way Dm Sit £ 0.90 
& Way Dm Stt £ 0.90 

BBC SOFTWARE IN ROM. 
Wordproc«ssor "Visum" £57 00 
1.2 MOS £ 1 0 0 0 

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

TELEPHONE (0379) DISS 898751 
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(continued from page 79) 
there to mark the end of the expression when 

we entered the routine. The exit is taken with 

the result in H L . 

T w o other points should be noted. Firstly, 

the right and left parentheses wil l match 

Figure 3. 

Routine evaluate 

Push 0 on to stack 

£ 

Call variable 

Z 
Generate code 

to Push HL 

Get next 
character 

Push character 
on to stack 

Call variable 

\ / 

Pop character 
back 

exactly, because o f Sinclair's syntax checking. 

Secondly, we are using two different s:acks. 

The operands o f the expression are pushed 

on to the stack of' the compi led program by 

code generated in the compiler . T h e operators 

are kept on the compiler stack and are used by 

the compiler to cause the correct code to be 

generated for combinat ions o f operand in H L 

and D E 

In cfTect, infix notation is changed into 

postfix or reverse Polish. 

T h e Let statement calls Evaluate dir:ct ly. 

M a n y other Basic statements are supported 

such as: Fast-Slow, I npu t , Pause Rand /Rnd to 

seed and use the random number generator, 

Print , Scroll, Stop Unplot /P Iot . 

T h e ZX-81 does not have the ability to store 

on tape anyth ing except Basic statements so 

where can the machine code generated by the 

compiler be put so that it may be recalled from 

tape for later use? 

T h e general answer to this is " i n a R e m 

Statement" and that is the solution adopted by 

the compiler. T h e one twist is that the 

compiler generates its own Rem statement 

into wh:ch it puts the code. T o accomplish 

this the code is first compi led over the R O M 

— and so not stored — and the resulting length 

o f code is used in forming the R e m . It does not 

delete any old compi led code. 

O n e of the best features o f Z X G T is that the 

Basic may be run and tested under the inter-

preter before the compiler is invoked. One 

writes a program bearing in m ind that 

eventually it will be compi led. W h e n you are 

satisfied wi th your code a single Usr command 

runs the compiler and puts your code into the 

R e m statement. Th i s is clearly a very powerful 

leature and one which should eventually 

become standard on all small machines. 

Some people may not be aware o f the way to 

make the large R e m required for Z X G T . A 

possible procedure is as follows: first, type a 

line 1: 

1 REM ABCDEFGHIJKLMNOPQRSTUVWXY 

ABCDEFGHIJKLMNOPQRSTUVWXV 

ABCDEFGHIJKLMNOPQRSTUVWXY 

ABCDEFGHIJKLMNOPQRS 

Th i s makes the total length o f the line 

inc luding the rerminator 118 exactly 100 

bvtes. Check iliai 

PEEK 16511 

is 96. Second, edit line 1 changing the line 

number to 2. Th i r d , edit line 2 to make it line 

3. Repeat u p to line 23. Fourth , edit line 1 

adding 1234567 immediately after Rem . W e 

now have the correct number o f characters. 

Fifth, check that 

PEEK 18815 
is 118. Steps 6 to 10 o f the procedure are: 

POKE 16512.8 

POKE 6511.255 

Icontinued on page 83) 

Figure 4 The hex loader, 

5 f d r l " 1 6 8 1 4 t o 1 8 8 1 4 . s t e p 1 

8 1 ' 

1 © l e t t m 0 
1 3 s c r o l l 
3 0 p r i n t l , 
2 5 i n p u t ~ 
3 ® p 3 i n t 
3 5 i n p u t 
4 . 0 p r i n t t o t * 
4 , 6 i p l » i s o 1 4 t h e n l e t l 0 - 5 
5 0 i p l < > 1 0 0 1 4 t h e n l e t l 0 n 2 1 
5 6 i f l e n fl$< > l 0 t h e n g o t o 9 3 
6 ® i f i n t ( l / 1 0 ) - i n t ( l / 1 0 0 ) « 1 

o > » c o D r n » ( i ) - a « t h e n g o t o b o 
a s f o p k - 2 t o l e n r * s t e p 2 
7 ® l e t C « ( C O D f n t I K ) 2 8 ) h 6 + c o 

d e r « ( k + l ) - 2 8 

7 5 p o k e l — 1 • i n t ( k / 2 ) , c 
8 ® l e t t = t + c 
8 5 n e x t k 
9 0 i f t o t h t t t h e n g o t o 1 1 0 
9 5 s c r o l l 

1 0 0 p r i n t " e r r o r - p l e r s e i n p u t 
n o f i i n " 
1 0 5 g o t o 1 0 
1 1 0 n e x t l 

> 
Generate code 
to pop DE and 

evaluate HL/DE 
or HL*DE 

See if there are 
any operations 
on the stack. If 

so generate code 
to evaluate them 

> / 

See if there are 
any operations 
on the stack. If 

so generate code 
to evaluate them 

\ 

Push operator' 
onto stack 

£ 

Genera 
to po 

te code 
p HL 

s y 

Pop Of lerator 

\ 0 ? ^ S 

^ No 

Yes > 

Generate code 
to pop DE 

Generate code 
to evaluate 
HL + DE or 

H L - D E 

End 
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ZX81 MACHINE CODE? 
ZX.ASZMIC ROM gives: o full screen editor 

o multiple files 
o powerful assembler 
o complete debug 
o hi~res graphics 

Z X . A s z m i c R o m r e p l a c e s t h® B a s i c R o m i n Z X 8 1 

t o t r a n s f o r m t h e m a c h i n e i n t o a c o m p l e t e 

A n s e m b l y L a n g u a g e D e v e l o p m e n t s t a t i o n . 

F a s t . P o w e r f u l . P r o f e s s i o n a l . R e l i a b l e . 

NFUFL A S Z M I C P L U G - I N 
H E W - E X T E R N A L B O A R D 
a c c e p t s t h e A s z m i c R o m t o c o m b i n e t h e b e s t o f 

m a c h i n e c o d e a n d b a s i c . 2 4 I / O l i n e s , E p r o m 

p r o g r a m m e r , 8 k u s e r s o c k e t . 

A s z m i c a l o n e , £ 3 9 . 9 5 i n c l u d i n g c o m p r e h e n s i v e m a n u a l . 

A 8 z m i c + B o a r d + M a n u a l , o n l y £ 5 4 . 9 0 

A s k a t y o u r d e a l e r , or f i l l i n t h e c o u p o n n o w ! 

C O M P R O C S Y S LTD.,(YCD 

P.O. B o x 1 4 9 , S o u t h C r o y d o n , 
S u r r e y , C R 2 7YX 
P l e a s e r u s h m e : 

[ ] A s z m i c • m a n u a l . I e n c l o s e £ 3 9 . 9 5 

( ) B o a r d * A s z m i c + m a n u a l . I e n c l o s e £ 5 4 . 9 0 

[ ] F u r t h e r d e t a i l s . I e n c l o s e S . A . E . 

C h e q u e s p a y a b l e t o C O M P R O C S Y S LTD. 

Name 
A d d r e s s 

SINCLAIR OWRCRS 
READ THIS FROM 

i J U F 
ICh) vr prdMOy r*ar<l JOOU MSCHNI CCOfD PROa*AM$ aivl tnougtv ui wli*l H:,v.... '<ry 
r*ip mp/ 

*P> r»»w yOu i>n tiro Ct< J>iDUtfrnr .-n y lejl liltr-nxe by puttlwng OW Y«pk V/: HIS* CCOED 
programs These (ruitp failures inr iron r-ocJfn pWMiaMI i crr(Xit»rs | l ; yf*'i A Hing rvrnnr 

, *04"irrJ Iry H\> i.l LfitvAC J(VI SrvUr iflHm wr kro«v w*-'I wp " t.ilkrn; XCUl 
ii.ii reJa nr spear c x c vv yco i le* /.n.r me*n 

MACHINE CODE TEST TOOL 
lip ut«-u<e prĉ PSSo-<al ro Or t o.j p-oyair, a* A»«r in>4 to lirp us wi i» nr wi i«::./airi 

• TBJT ai'fl 1»»>JV W i r y icoe nftrunons as trey r wrrten 
• i d e a l to- ca~ the -o.-ce fl-ia e«otri 
• FULLY OCXu-f lie, w f • ii Mortal 
• h e x i d e c i m a l tanvervon a: x.vcrre 
• c h a h a c t i r o i n i r a t o k - ot ur-or evatip ouj»t, 

icoc'fd ''«e *>th trip ioro.rurr vr-smn 
AvaiUBIr for nr IflK /Xfll arvl Spectrum 

SPECTMMCHESS Da-e you face The Turk 
'he Tiyk was an pî ntpr-tn cprtjry ajtomaton. .1 ifesi/P raKnarvrai r.j,,ir •esf.ei.ieit n tjrimh 
costuT ar-<3 jr.reS Sp-i--<t a wW«r :afci"pt an wMh a cfyss ocara xic peces wp-p plKrt 

OCPnsw c'ter vcu thr tsvernr.h cmtî y esovaip-'i ol t"ai Tyk — a metspWying ayrpurt" p-og-arr 
t t h i Turk ihallanflM yaa m a | m m a* ihtwl 'Spectrum -IHK oily) 

MAMT OPTIONS INCLUDIt 
• 6 LEVELS Ol 3H»lCl.irv 
• Of MONilBATON MODI 
• »:JAV; 1 QtTOtt 
• o a v r s pfiiwrojt p a c i i rr 
• j»jrz.cHe» Minimi tK cux* 
• rwoHiAYe^wytx 
• UNN\»1HM; IxAMO t.Ahl & Ml .titU 
• incoMMf^cto vovr 
f u l l i n s t r u c t i o n s p r o v i d e d 

ADDRESS MANAGER. 
Wont on :tv IAK ana -im: Soectiwi n r «w(i «or» 'ik- wiwrt tro 'rii^-.- </.»•• ««; tuiaacfpsseviov* 
\00 rtaivdual mrMt Oyjrr.r Mr-ncry Managpmf"! j"d{C<-*irr«ji:'ri |«n"iqi*» mMrt^ll tl»\ i f f l i t i ' 

and :r-*re j a id rrcf 
• FULL SCREEN INPl/T and (OtTING — \ r * ' m a a\ 1 isapcei I Wf IBM CJW<• TAH 

Csmrjiidl 
• MULTIPLE INDEXING — < way irKfr<lrtn*0 iron catiiri you to (letir* atalroJT flr rlt 

r^i/iri at r-tctc m inr TOT '.oainhi.'r-.i aiv>ra«0-A| 
• INJTAWT RSlPOMIt — yr, t-u p'ogram n very vrry 
• SUPER MtiENOtv -<t>mrr-,iy ritvirriy rasyto L\e .i'y) r'litif i n a ivjy tivt banc ran crvrr be 
m a m t U M I 
• AT HOME - KMfiy A:lurrvvr 1 ui nlir^ out Xmas Ca'4 lots dr. I 
• AT WORK — lo* 'lAl-troci <« ntrnal wlrnhorp drfcio-y. sorting cjito-rir-i > n ; t > j i m i Mr 

ysu irr jw 
• CLUSS — Iirntoii mpunr'i si si.it .Ht'rrK t/c»sj2r« ev. 

MACHINE COVf.. IT MAMS All TH€ DIFFERENCE. 
Pint .:«lrr tu OffcK} Ccn-jA/rr AxnV'g LtU . PO 0o« OAIWO 
mrasp ru in r-r a i m w t Manafar ,.| i h •ts p ^ r i s ( *v i i , i n iy i I f 

crwa rn» rnn .11 t o •»; raui -o«. ui«y 
MJKHIH . CodmTf Tool ,-t I 9 9 { M l 

i • * < * ; « fre pimki" •«v|j«r«j t(.c< lr. i i i 
Vtx) rriecî . pott* O'Oer ot AC<EM> Wo to xr:vr aliti'ss Ur ordtr wr." AtCfS! N3 to 
H»5J| tKWfty. 
n a m f 

ADCMCU 

. A<aiat.-4r Irom r»o« I ' lVH 
fOSTCCOE 

and c«r>tt riiAlrrs 

AUTHORISED 
ACORN/BBC DEALER 

AND SERVICE CENTRE 
* BBC Moie l B Computer 99.00 

BBC Computer Dusl Cover 3.99 
* BBC/LVL Single 100K Disk Drive 269.00 
* BBC/LVL Twin 100K Disk Drive 389.00 

Disk Drive Covers 3.99 
* Torch 280 Disk Pack 897.00 
* 14" Microvitech Colour Monitor 287.S0 
* 12" Sanyo Green Screen 90.85 
* 14" Sanyo Colour Monitor 276.00 
* Grundig 14" Colour TV/Monitor 275.00 
* Seikosha GP100A Printer 229.94 
* Seikosha CP2S0Z Printer 274.85 
* Epsom FX80 Printer 503.70 
• E p s o m EX80 Printer 332.35 
* Epsom MX 100 Printer 539.35 
* Silver Reed EX44 inc. Interface Typewriter/Printer 516.3B 

Tape Recorder Leads 
Din to Dai + Inck 395 
Din to 3 Jacks 3.99 
Word wise - - 39.95 
View ] / 59.80 
Acorn Soft from.. 9.95 
BBC Software (all titles) 10.00 
Educational Software from.. -J 5.69 
Books - hundreds of titles S.A.E. for list Price including VAT 

m 
* Carriage £8.00 including VAT. 

VICTOR — TORCH — OSBOURNE 

KllAftOMpUTERS 
LIMITED 

121, Dudley Road. 
Grantham, 
Lines. 
0476 76994/70281 

100. Boughton, 
Chester, 
Cheshire. 
0244 310099 
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(continued from page 81) 

POKE 16514,118 

POKE 16515,118 

POKE 16510,0 

You now have a Rem called line zero o f 

length 2,303 bytes as required. Note that there 

are minor differences between the assembler 

code and the version of Z X G T in the hex 

d u m p . 

Figure 4 shows the hex loader that wi l l 

enable you to enter Z X G T . Note that the R e m 

to contain the code must dc exactly 2,303 bytes 

in length, that is the total line length as 

defined by Sinclair. The loader wil l prompt 

wi th the address to be loaded and you should 

refer to figure 5 to see the hex string that 

should be entered. 

You should input the 21 characters up to, 

but not inc luding, the equals sign followed by 

Newl inc . You wil l then be prompted for the 

check namber by an equals sign. I f the hex 

and decimal agree you wil l be prompted for 

the next l ine o f input . I f they disagree you will 

be asked to re-enter the data. T h e last hex 

string only contains five characters. 

The entry point to the complete compiler is 

17389 use Rand Usr 17389 or Let L - U s r 

17389 for the code to be put in a Rem at 

line 2 or 17381 i f you wish it to ask where the 

code is to be put . 

T h e entry to the code generated by Z X G T 

is at 18823. Use 

Let L = USR 18823 

D o not use 

RAND USR 18823 

In future issues, we shall give the remaining 

third o f the Z X G T assembler code and discuss 

how to avoid some o f the restrictions 

ment ioned in part 1. I f you find the listing too 

daunt ing to type in the compiler is available on 

cassette for £8 .95 from Personal Software 

Services, 452 Stoney Stanton Road, Coventry. 

Figure 5. Hex dumf. of ZXGT compiler. 

1 6 3 1 4 1 B F B O R C B 9 7 6 7 6 C 3 B 4 4 0 C 3 - 1 6 0 7

1 6 3 2 4 2 2 3 4 1 C 3 3 / 4 1 4 1 C 3 8 3 - 1 1 1 4
1 6 3 3 4 3 4 1 C 3 9 7 4 i : 3 R B 4 1 C 3 2 1 4 2 - 1 2 0 1
1 6 3 4 4 4 C 3 9 C 4 2 C 3 D E 4 2 C 3 3 9 4 3 C 3 " 1 4 1 4
1 6 3 3 4 5 7 R 4 3 C 3 5 7 4 3 C 3 B 8 4 3 C F 8 C - 1 3 3 1
1 6 3 6 4 6 E 5 O 5 R F C D 2 1 4 2 C B 7 C 2 8 0 8 - 1 2 9 6
1 6 3 7 4 7 3 E 1 6 C D 2 1 4 2 C 0 1 B 4 1 1 1 1 0 - 7 1 8
1 6 3 8 4 8 2 7 C D 0 7 4 1 3 0 1 R 1 1 E 8 0 3 C O - 8 4 7
1 6 3 9 4 9 0 7 4 1 3 0 1 3 1 1 6 4 0 0 C D 0 7 4 1 - 3 3 3
1 6 6 0 4 0 3 0 1 3 1 E 0 f l : O 0 7 4 1 3 0 1 2 C 3 - 6 4 5
1 6 6 1 4 1 F C 4 0 C D 0 O 4 1 1 1 E 8 0 3 C O 0 O - 1 0 6 9
1 6 6 2 4 2 4 1 1 1 6 4 0 0 : 0 0 0 4 1 1 E 0 R C O - 7 1 0
1 6 6 3 4 3 0 0 4 1 l E 0 i : D 0 D 4 1 f l F D l E l - 1 0 0 1
1 6 6 4 4 4 C 3 2 1 4 2 E 5 = t 7 E 0 3 2 E l C 9 3 E - 1 4 9 7
1 6 6 5 4 5 1 C R 7 E O 3 2 3 8 0 3 3 C 1 8 F 9 1 9 - 9 3 1
1 6 6 6 4 6 C 3 2 1 4 2 7 C 2 F 6 7 7 0 2 F 6 F 2 3 - 8 8 6
1 6 6 7 4 7 C 9 2 R 0 C 4 0 1 1 2 1 0 0 E 5 0 1 0 8 - 5 9 9
1 6 6 8 4 8 0 0 8 9 2 3 E 5 1 9 E B 2 1 O 6 0 2 E O - 1 0 1 9
1 6 6 9 4 9 4 2 E 3 C 1 E B E D B 0 E 1 0 1 B 6 0 2 - 1 5 4 4
1 6 7 0 4 0 0 9 2 2 0 E 4 0 3 E 2 1 3 2 3 9 4 0 3 E - 4 4 9
1 6 7 1 4 1 0 3 3 2 3 R 4 0 C 9 C O B B 0 2 7 C F E - 1 1 4 8
1 6 7 2 4 2 F E 2 0 0 E C D B B 0 2 2 4 2 0 F R C D - 1 2 1 7
1 6 7 3 4 3 B B 0 2 7 D F E F F 2 8 F 8 0 1 7 F F D = 1 4 9 2
1 6 7 4 4 4 R F E 5 E 0 4 2 E 1 C R B 2 4 0 0 1 E F - 1 6 1 6
1 6 7 5 4 5 F C R F E 5 E D 4 2 E 1 2 8 0 0 4 4 2 4 - 1 5 4 9
1 6 7 6 4 6 C 8 4 D C O 8 O 0 7 7 E F E 0 0 C 9 C B - 1 4 6 2
1 6 7 7 4 7 F C 2 2 3 4 4 0 2 R 3 4 4 0 7 C E 6 7 F = 1 0 4 1
1 6 7 8 4 8 B 5 C 8 C D 4 F 4 1 2 8 F 3 0 6 1 0 4 R - 1 1 0 9
1 6 7 9 4 9 7 B E B 2 1 0 0 0 0 C B 3 9 1 F 3 0 0 1 - 7 3 1
1 6 8 0 4 0 1 9 E B 2 9 E B 1 0 F 5 C 9 3 E 2 B 9 0 - 1 2 4 7
1 6 8 1 4 1 O R O C 4 2 4 7 3 E 0 1 C B 2 8 3 0 0 2 - 9 3 1
1 6 8 2 4 2 3 E 0 4 C B 2 9 W 0 2 C B 0 7 F 5 C O " 1 0 2 0
1 6 8 3 4 3 E 6 4 1 7 E C B 0 7 F E 1 0 3 0 0 7 C B - 1 1 6 4
1 6 8 4 4 4 0 F 3 0 0 2 E E 8 F 4 7 1 1 9 E 0 C 3 R - 7 6 2
1 6 8 5 4 5 3 0 4 0 9 3 F R E 1 4 I F 1 2 F R 0 1 8 - 1 2 7 1
1 6 8 6 4 6 0 2 F 1 B 0 F E S 8 3 S 0 2 E E 8 F 1 8 = 1 1 4 4
1 6 8 7 4 7 3 6 3 E 1 7 9 0 D R O C 4 2 7 9 E 6 1 F - 1 1 6 9
1 6 8 8 4 8 4 F C 3 C 3 C 5 R F C B 1 0 C B 1 0 C B - 1 4 8 6
1 6 8 9 4 9 1 0 6 8 6 7 2 9 2 9 C 1 4 6 4 7 0 9 C 1 - 8 4 3
1 6 9 0 4 C 4 7 0 9 E D 4 B 0 C 4 0 0 9 2 3 2 2 0 E - 5 6 0
1 6 9 1 4 1 4 0 C 1 3 E 1 8 9 0 3 2 3 R 4 0 3fc21 - 7 5 4
1 6 9 2 4 2 9 1 3 2 3 9 4 0 C 9 D 5 E 5 C 5 F 5 3 R - 1 4 5 9
1 6 9 3 4 3 3 R 4 0 F E 0 2 2 3 3 R F 1 F E 7 6 2 3 - 1 1 2 9
1 6 9 4 4 4 2 M F E 4 0 3 8 7 2 2 R 0 E 4 0 7 7 2 3 - 7 9 6
1 6 9 5 4 5 2 2 0 E 4 0 3 R 3 9 4 0 3 O 3 2 3 9 4 0 - 5 2 3
1 6 9 6 4 6 7 E F E 7 6 2 0 4 R 3 R 3 R 4 0 3 D 3 2 - 8 9 3
1 6 9 7 4 7 3 R 4 0 2 3 2 2 0 E 4 0 3 E 2 1 3 2 3 9 - 4 7 1
1 6 9 8 4 840l8382Ft0E40r"E*- E 7 6 2 8 - 8 U 2
1 6 9 9 4 9 E 6 2 3 1 8 F 8 2 R 0 C 4 0 0 1 F 8 0 2 - 9 0 6
1 7 0 0 4 0 0 9 3 6 8 F C D 4 F 4 1 2 8 F B F E 2 8 - 1 1 4 0
1 7 0 1 4 1 2 8 J 5 F E 3 F 2 8 1 B F E 2 9 2 0 0 8 - 7 8 0
1 7 0 2 4 2 2 1 1 0 2 7 2 B 7 C ' B 4 2 0 F B C O 2 3 « 9 5 9
1 7 0 3 4 3 4 1 1 8 0 3 C D 2 R 0 R F 1 1 8 9 R C 1 - 9 6 1
1 7 0 4 4 4 E 1 0 1 C 9 C O 6 9 0 8 1 8 0 3 7 8 6 1 - 1 4 8 5
1 7 0 5 4 5 C 8 1 R C D 2 1 4 2 1 3 0 B 1 8 F 5 F E - 1 0 8 3
1 7 0 6 4 6 4 3 3 8 0 9 F E C 0 C 8 B 7 D R 3 3 4 2 - 1 3 0 1
1 7 0 7 4 7 E 6 3 F 2 1 1 1 0 1 4 7 0 4 F E 2 1 3 0 - 7 3 4
1 7 0 8 4 8 0 4 R F C D 2 1 4 2 C B 7 E 2 3 2 8 F B - 1 1 3 8
1 7 0 9 4 9 1 0 F 9 7 E C B 7 F 2 0 0 6 C D 2 1 4 2 - 1 0 6 3
1 7 1 0 4 0 2 3 1 8 F 5 E 6 3 F C 0 2 1 4 2 R F C 3 - 1 2 7 1
1 7 1 1 4 1 2 0 4 2 C F 8 R 7 B B 2 2 8 F R C 0 2 9 - 1 2 9 3
1 7 1 2 4 2 4 3 C 5 7 C 6 2 9 7 3 8 F 1 4 B 4 2 1 1 - 1 0 2 8
1 7 1 3 4 3 0 0 0 0 O 5 E B 2 3 2 9 E B 2 9 7 9 9 5 - 1 0 7 0
1 7 1 4 4 4 7 8 9 C E B 3 0 F 6 E B E 8 R F 7 C 1 F - 1 6 0 5
1 7 1 5 4 5 6 7 7 D 1 F 6 F B 4 2 8 1 8 E B R F C B - 1 2 2 7
1 7 1 6 4 6 1 C C B 1 0 7 9 9 5 7 8 9 C F R F E 4 2 - 1 3 7 6
1 7 1 7 4 7 7 9 9 5 4 F 7 8 9 C 4 7 E 3 1 9 E 3 1 8 - 1 1 9 9
1 7 1 8 4 8 D D E 1 C 1 C B 7 8 C 2 1 B 4 1 C 9 4 4 - 1 5 1 7

1 7 1 9 4 9 7 C 1 7 D C 1 8 4 1 E B 7 C R 8 4 7 C B - 1 2 6 0
1 7 2 0 4 0 7 C C 2 1 B 4 1 C 9 E O 3 B 3 2 4 0 6 3 - 1 1 3 2
1 7 2 1 4 1 2 E F D 7 R B 7 0 6 0 0 E D 3 2 9 8 E D - 1 3 1 8
1 7 2 2 4 2 3 2 9 8 3 F 3 0 E D 3 2 3 0 0 1 2 3 2 2 - 8 4 6
1 7 2 3 4 3 3 2 4 0 C B B C C 9 0 3 0 3 0 3 C 3 0 3 - 9 1 3
1 7 2 4 4 4 0 3 0 3 0 3 2 1 8 3 4 9 C O R 3 0 9 2 3 - 6 3 3
1 7 2 3 4 5 3 E 7 6 7 1 2 3 3 S 0 2 2 3 C 1 7 1 2 3 - 7 6 0

1 7 2 6 4 6 7 0 2 3 3 6 E R 2 3 7 7 2 3 7 7 2 3 C 9 - 9 7 9
1 7 2 7 4 7 2 1 0 0 0 0 E 5 E 3 C D 5 7 4 1 F E 1 6 - 1 1 2 4
1 7 2 8 4 8 2 0 0 9 E 1 D 1 F 3 E 3 C 0 2 1 4 2 1 8 - 1 2 7 7
1 7 2 9 4 9 F 0 F E 7 6 E I 2 8 1 F 2 9 E 5 2 9 2 9 - 1 2 6 0
1 7 3 0 4 0 0 1 1 9 4 F C 0 2 1 4 2 7 9 D 6 1 C 3 8 - 1 0 3 6
1 7 3 1 4 1 0 8 4 F 0 6 0 0 0 9 F E 0 R 3 8 O 3 F 1 = 8 7 4
1 7 3 2 4 2 3 E E 6 C 0 2 1 4 2 1 8 C 7 F 1 C C 1 B - 1 2 9 1
1 7 3 3 4 3 4 1 C 9 C 5 E 5 2 R 7 B 4 0 F 5 7 7 E 5 - 1 5 1 4
1 7 3 4 4 4 2 3 2 2 7 B 4 8 C 0 4 F 4 1 F E 2 9 2 0 - 9 3 2
1 7 3 5 4 5 1 2 3 E 7 6 C D 2 1 4 2 E 1 C O B 4 4 0 - 1 1 7 6
1 7 3 6 4 6 F 1 2 6 0 0 6 F C D B 4 4 0 1 8 0 2 E 1 - 1 0 9 0

1 7 3 7 4 7 F 1 E 1 C 1 R F C 9 C 9 C 9 3 E 0 F D 7 - 1 7 2 9

1 7 3 8 4 8 C D 7 5 4 9 1 8 1 2 2 1 0 0 0 0 C O 1 2 - 6 9 3

1 7 3 9 4 9 4 4 C D F 7 4 8 0 3 C O 7 8 4 9 E 5 C D - 1 4 2 7
1 7 4 8 4 0 0 6 4 9 E 1 C O 1 2 4 4 C O 5 9 4 9 C D « 1 1 6 7
I 7 4 1 4 1 2 0 4 4 C O 0 O 4 4 C F 7 F 3 E C 9 C 3 - 1 1 7 8

1 7 4 2 4 2 7 B 4 9 2 2 7 0 4 0 E O 5 B 1 C 4 0 1 3 - 8 4 5
1 7 4 3 4 3 2 1 7 2 4 0 C O 0 9 4 5 2 R 7 0 4 0 3 6 - 7 6 6
1 7 4 4 4 4 1 8 2 3 3 6 6 8 2 3 2 2 7 9 4 0 1 1 6 8 - 5 9 2
1 7 4 5 4 5 0 0 1 9 2 2 7 B 4 0 2 1 7 D 4 0 C O D 4 - 8 8 5

1 7 4 6 4 6 4 4 2 3 2 3 E 5 2 3 2 2 1 6 4 0 C O 4 4 « = ? 9 5
1 7 4 7 4 < r 4 5 F E F 2 C C C B 4 4 F E F 9 C C 9 6 - 1 8 9 7
1 7 4 8 4 8 4 8 F E F R C C C 8 4 8 F E O E 2 8 E R - 1 8 0 2
1 7 4 9 4 9 F E E 9 C C 1 D 4 9 F E E C C C 2 B 4 5 - 1 5 9 9

1 7 5 0 4 0 F E E O G C 4 0 4 3 F E E B C C C 7 4 7 - 1 7 9 1
1 7 5 1 4 1F E F 3 C C F 4 4 7 F E E 4 C C 0 0 4 9 - 1 7 7 3

1 7 5 2 4 2 F E F 4 C C B 6 4 7 F E E 3 C C F 1 4 8 = 1 9 5 5
1 7 5 3 4 3 F E E E C C 5 0 4 8 F E F 6 C C 6 C 4 8 - 1 7 4 5
1 7 5 4 4 4 F E F C C C 9 2 4 8 F E F 1 C C 0 3 4 6 - 1 7 0 0
l 7 5 5 4 3 F E F B C C 9 F 4 7 F E E 3 C R 9 6 4 7 - 1 8 4 3

1 7 5 6 4 6 F E F 5 C C 5 5 4 5 F E E R 2 8 1 5 F E - 1 6 6 0
1 7 3 74 / E 7 C C R 4 4 7 F E F E C C 0 O 4 4 F E - 1 7 1 7
1 7 5 8 4 8 0 0 2 0 0 E C O 4 4 4 5 F E 7 6 2 0 0 7 - 7 9 9

1 7 3 9 4 9 E 1 C D 0 E 4 9 C 2 3 6 4 4 3 E B 8 C 0 - 1 2 8 4
1 7 6 0 4 0 6 « 4 y C 0 5 y 4 9 ' _ F 9 B C 0 4 0 4 / « 1 2 5 9
1 7 6 1 4 1 2 1 Sf- 4 9 C 3 R 9 4 7 E 5 S 6 2 3 5 E - 1 8 * 0
1 7 6 2 4 2 D 5 E 6 E 5 2 2 2 3 4 0 2 2 0 R 4 0 O ) - I 1 2 3
1 7 6 3 4 3 E C 4 5 C D 5 3 4 9 E 1 C D 1 3 4 5 1 B - 1 2 1 1
1 7 6 4 4 4 1 6 E B D 1 C O 0 9 4 5 E D 5 B 7 6 4 0 - 1 2 6 9
1 7 6 5 4 5 C & 0 9 4 3 E 5 E D 5 B 7 2 4 0 R 7 E O * 1 4 2 2
1 7 6 6 4 6 3 2 E 1 3 8 0 3 2 2 7 2 4 0 E 1 C 9 7 3 - 1 1 1 9
1 7 6 7 4 7 2 3 7 2 2 3 C 9 3 E 2 3 5 6 2 3 C 9 E 5 - 1 0 6 5

1 7 6 8 4 3 C 1 2 R l C 4 0 2 3 C O 0 E 4 5 E 8 R 7 * 1 8 S 2
1 7 6 9 4 9 E O 4 2 D 0 2 R 7 2 4 0 E O 5 2 D 8 E B e 1 5 0 1
1 7 7 0 4 0 2 3 1 8 E 0 3 E C 3 F 3 C 0 4 4 4 5 C D - 1 3 4 5
1 7 7 1 4 1 2 R 4 8 C 0 1 3 4 5 E B C D 0 E 4 5 E B * 1 1 6 5
17 724 2 F 1 C 3 R B 4 7 3 E C D 1 8 E 9 E 5 E 7 - 1 6 6 2
1 7 7 3 4 3 F E 7 6 2 8 0 9 F E 7 E 2 8 0 5 F 5 C O - 1 2 9 6
1 7 7 4 4 4 6 8 4 9 F I E 1 C 9 C 0 4 4 4 5 F E 7 6 - 1 5 5 8

1 7 7 5 4 3 2 8 7 7 F E 0 B 2 8 1 3 F E C 1 2 8 4 0 1 8 * 6
1 7 7 6 4 6 F E D 6 2 8 7 4 C O 5 0 4 7 2 1 5 3 4 9 = 1 1 6 9
1 7 7 7 4 7CC -R947 1 0 4 F 3 C 1 l 
1 7 7 8 4 8 2 R 7 B 4 0 E 5 C O 7 B 4 9 0 1 F F F F - 1 3 7 0
1 7 7 9 4 9 2 R 1 6 4 0 2 3 0 3 7 E F 3 C O 6 8 4 9 - 9 1 3
1 7 8 0 4 0 F 1 F E 0 B 2 8 0 5 C O 7 B 4 9 I 8 E F - 1 2 1 5
1 7 8 1 4 1 2 2 1 6 4 0 E 1 C 5 7 1 2 3 3 E 1 1 U O - 9 7 4

1 7 8 2 4 2 R B 4 7 3 E 0 1 E 1 C 0 R B 4 7 2 1 6 6 - 1 1 1 7

1 7 8 3 4 3 4 9 C 0 R 9 4 7 1 8 1 2 C D 3 7 4 7 C D - 1 8 9 6
1 7 8 4 4 4 C 1 4 7 2 1 4 3 4 D C D A E 4 ?Z 1F 5 - 1 169
1 7 8 5 4 5 0 8 C D R 9 4 7 C D 4 4 4 5 F E 1 R 2 8 - 1 1 1 5
1 7 8 6 4 6 8 C F E 1 9 2 8 8 8 2 1 E C 4 5 C 0 R 9 - 1 3 0 7

1 7 8 7 4 7 4 7 2 R 1 6 4 0 2 B 2 2 1 6 4 0 R F C 9 - 7 3 8
1 7 8 8 4 8 C 0 4 0 4 7 3 E 7 0 C 0 7 B 4 9 2 1 6 8 - 1 0 7 8
1 7 8 9 4 9 4 9 C 0 R 9 4 7 1 S D 6 3 E 7 6 C 3 6 8 - 1 2 3 5
1 7 9 0 4 0 4 9 F E 4 0 O 2 C 1 4 4 0 6 2 6 1 7 1 7 - 1 1 6 0

1 7 9 1 4 1 E D 4 B 7 9 4 0 2 6 0 0 6 F 0 9 C 9 C D - 1 0 6 1
1 7 9 2 4 2 4 4 4 3 C D F 1 4 5 F E 6 4 2 0 0 R C O - 1 2 5 3
1 7-334 3 2 P l 4 9 3 e E 3 C D » ' B 4 9 2 6 F r e 3 - 1 3 1 ? 
1 7 9 4 4 4 C 0 4 4 4 3 F E 1 4 C 2 C 1 4 4 C 0 3 0 - 1 3 3 7
1 7 9 3 4 5 4 6 C D D 3 4 5 E 1 7 C F E F F 2 0 0 C - 1 4 5 7
1 7 9 6 4 6 2 1 0 1 E B C f R E 4 7 2 1 0 9 4 5 C 3 - 1 2 3 3
1 7 9 7 4 7 R 9 4 7 3 E 2 2 C 3 R B 4 7 R F F 5 C 0 - 1 3 9 8
1 7 9 8 4 8 4 D 4 7 3 E E 5 C D 7 B 4 9 C 0 4 4 4 5 - 1 1 8 2
1 7 9 9 4 9 F E 1 1 2 8 5 0 F E 7 6 2 8 4 C F 5 C D - 1 3 2 9
1 8 0 0 4 8 4 D 4 7 F 1 F E 1 5 2 8 0 4 F E 1 6 2 0 - 1 0 1 6
1 8 0 1 4 1 2 3 C 1 6 7 7 8 F E 0 0 2 0 0 4 F 5 E 5 - 1 2 1 5
1 8 0 2 4 2 1 8 0 8 E 5 2 1 4 4 4 D C D R E 4 7 C 0 = 1 3 0 2
1 8 0 3 4 3 7 E 4 6 J E E 5 2 1 & 9 6 0 C D H B 4 7 - 1 1 6 8

1 8 0 4 4 4 1 8 C 4 F 5 C 5 1 8 1 C F E 1 8 2 8 1 0 - 1 0 4 8
1 8 0 5 4 5 F E 1 7 C 2 C 1 4 4 C 0 C 6 4 6 2 1 6 2 - 1 3 3 6
1 8 0 6 4 6 4 9 C D R 9 4 7 1 8 R : C D C 6 4 6 2 1 - 1 2 2 0
1 8 G 7 4 7 6 E 4 9 1 8 F 3 3 E E 1 C D 7 B 4 9 F 1 - 1 3 7 9
1 8 0 8 4 8 F E 0 0 C 8 F E 1 5 2 3 1 1 C 0 C 6 4 6 = 1 2 5 9
1 8 0 9 4 9 2 1 R 7 E B C D R E 4 7 2 1 E D 5 2 C D - 1 4 4 2
1 8 1 0 4 0 R E 4 7 1 8 E 7 C D C S 4 6 3 E 1 9 C D - 1 2 6 5
1 8 1 1 4 1 7 B 4 9 1 8 0 0 3 E 0 1 C 3 7 B 4 9 F E - 1 3 5 7
1 8 1 2 4 2 O 3 2 0 0 F C O 4 O 4 7 2 1 7 E 6 F C O - 1 0 8 6
1 8 1 3 4 3 R E 4 7 2 1 2 6 0 0 C 3 R E 4 7 F E D 4 - 1 2 2 2
1 8 1 4 4 4 2 0 1 2 C 0 4 0 4 7 2 1 E B 4 6 C 3 R 9 = 1 1 0 5
1 8 1 5 4 5 4 7 0 1 F 1 4 6 C 5 E 5 C 9 6 0 6 9 C 9 * 1 4 1 2
1 8 1 6 4 6 F E C 4 C 2 0 F 4 7 C 5 4 4 4 5 F E 4 1 * 1 3 9 1
1 8 1 7 4 7 C 2 C 1 4 4 2 1 5 C 4 9 C 0 R y 4 7 3 E - 1 1 6 0
1 8 1 8 4 8 2 6 2 1 0 0 6 F C 3 R 8 4 7 F E 4 0 C 2 = 1 1 3 1
1 8 1 9 4 9 1 R 4 7 2 1 7 2 4 9 C 3 R 9 4 7 F E 0 2 - 1 2 1 6
1 8 2 0 4 0 2 0 1 1 C D 4 C 4 7 2 1 C B 7 D ; 0 R E - 1 1 4 1
1 3 2 1 4 1 4 7 3 E C 4 2 1 7 R 4 7 C 3 R B 4 7 F E = 1 2 4 D
1 8 2 2 4 2 C F C 2 C 1 4 4 C 3 4 0 4 7 C 0 4 0 4 7 - 1 3 3 8
1 8 2 3 4 3 C D 4 a 4 5 F 5 3 E . E ? C D 7 B 4 9 C O - 1 4 S 4
1 R 2 4 4 4 4 D 4 7 3 E 0 1 C D 7 B 4 9 F 1 C 9 C 0 - 1 4 6 7
1 8 2 5 4 5 4 4 4 5 F E 1 6 F 5 C C 4 4 4 5 F E 1 0 - 1 2 6 9
1 8 2 6 4 6 2 8 1 6 F E 4 0 3 0 0 D F E 2 6 O 4 8 2 - 1 0 7 5
1 8 2 7 4 7 4 7 D C 8 F 4 7 F 1 C . 7 5 4 7 C 9 C 0 - 1 5 4 * i
1 8 2 8 4 8 C B 4 6 1 8 F 6 C 0 3 : > 4 6 1 8 F 1 2 1 » 1 1 7 7
1 8 2 9 4 9 7 R 4 7 1 8 2 F 7 C 2 - 6 7 7 0 2 F 6 F = 8 2 1
1 8 3 0 4 0 2 3 C 9 C O F 1 4 3 F t 6 4 C R 3 F 4 9 - 1 4 4 3
1 8 3 1 4 1 3 E 2 R C 3 R B 4 7 0 2 R 4 8 3 E 2 1 - 9 3 5
1 8 3 2 4 2 1 8 1 5 C D 0 O 4 4 E 1 E C ' 4 8 7 B 4 0 = 1 0 5 5
1 8 3 3 4 3 C 9 2 1 2 R 0 R 1 8 0 5 2 1 3 6 4 9 1 8 - 5 3 1
1 8 3 4 4 4 0 0 3 E C O C O 7 B 4 9 7 C - C O 7 B 4 9 - 1 1 9 4
1 8 3 5 4 5 7 C C i 7 B 4 9 C 0 3 . " 4 7 C 0 C 1 4 7 = 1 3 1 5
1 8 3 6 4 6 2 1 E B 7 3 1 8 E 0 F i 1 R C 2 C 1 4 4 = 1 3 7 9
1 8 3 7 4 7 C 9 C 0 4 4 4 5 C 0 F 1 4 5 E 5 E 5 C 0 = 1 7 2 1
1 8 3 8 4 8 4 4 4 3 C D 3 7 4 7 3 £ 2 3 C 0 7 B 4 9 - 9 6 6
1 8 3 9 4 9 2 1 7E1CDRE'" 7-1-178

184t'4 0 3 E 2 2 2 3 2 3 C O R 3 4 7 E 1 E 0 5 B = 1 1 6 6
1 8 4 1 4 1 7 B 4 0 C O 0 9 4 5 C j » C 0 4 4 4 3 C 0 « 1 2 1 8
1 8 4 2 4 2 F 1 4 5 E 5 E 5 3 E 2 H C 0 R B 4 7 2 1 - 1 3 5 2
1 8 4 3 4 3 2 3 2 2 C 0 R E 4 7 E 1 C 0 R E 4 7 2 3 - 1 2 2 9
1 8 4 4 4 4 2 3 3 E E 0 C D 7 B 4 9 3 E 5 B C D R B - 1 2 6 4
1 8 4 5 4 5 4 7 3 E R 7 2 1 E 0 5 2 C 0 R B 4 7 3 E - 1 . 1 6 1
1 8 4 6 4 6 F R E 1 C D 0 E 4 5 E 3 C D R E : 4 7 C 9 - 1 6 4 6
1 8 4 7 4 7 2 1 0 0 0 0 1 8 0 F C ^ 4 4 4 5 F E 7 E - 7 9 4
1 8 4 8 4 8 2 8 1 R F 5 1 1 0 R 0 3 C O 6 2 4 9 F 1 - 9 5 3
1 8 4 9 4 9 F E 2 6 D 2 C 1 4 4 F - 1 C O R C 1 4 4 - 1 5 2 4
1 8 5 0 4 0 0 6 1 C 0 6 0 0 4 F 0 9 1 8 D F E 5 2 R - 8 5 4
1 8 5 1 4 1 1 6 4 0 1 1 0 5 0 0 1 ? 2 2 1 6 4 0 E 1 - 4 / 8
1 8 5 2 4 2 C 9 2 1 7 5 4 9 C 0 R 5 » 4 7 C D 4 4 4 5 « 1 2 1 1
1 8 3 3 4 3 C 0 F 1 4 3 C 3 3 8 4 S 3 E 9 B F 5 C 0 - 1 3 0 3
1 8 5 4 4 4 3 7 4 7 C 0 C 1 4 7 2 1 4 B 4 5 C 0 R E - 1 1 5 1
1 8 5 5 4 5 4 7 3 E 3 E C 0 7 B 4 9 F 1 C D 7 B 4 9 - 1 2 3 8
1 8 3 6 4 6 3 E 3 2 2 1 3 0 4 0 C O R B 4 7 2 1 6 3 - 8 3 8
1 8 3 7 4 7 4 9 C 3 R 9 4 7 3 E R 0 1 8 0 8 3 E 2 R - 1 0 7 4
1 8 5 8 4 8 2 1 3 4 4 0 C O R B 4 7 3 E 2 2 2 1 3 2 - 7 7 5
1 8 3 9 4 9 4 0 C 3 R R 4 7 F E O t ' 2 6 1 2 F E 1 4 = 1 3 8 7
1 6 6 0 4 0 2 8 1 4 1 F 3 0 0 1 E 8 1 7 R 7 E O 3 2 - 8 8 4
1 8 6 1 4 1 3 7 F 6 1 7 0 0 1 8 0 8 E O 5 2 3 7 C 0 - 1 1 3 2
1 8 6 2 4 2 1 8 0 4 E O 5 2 3 7 C 0 3 F C 9 C O 3 7 - 1 1 2 6
1 8 6 3 4 3 4 7 6 7 2 E 3 E C 0 R E 4 7 2 1 R 6 4 8 - 1 0 0 3
1 8 6 4 4 4 C O R 9 4 7 2 R 0 R 4 0 2 3 C D 1 3 4 5 = 8 8 9
1 8 6 5 4 5 E B C O 0 E 4 5 E B 3 E O 2 C O R B 4 7 - 1 4 7 7
1 8 6 6 4 6 C D 4 4 4 5 F E 0 E C 2 C 1 4 4 C 9 2 1 - 1 S 0 7
1 8 6 7 4 7 F 7 4 8 C 3 R 9 4 7 C D E 7 0 2 2 1 3 B - 1 2 8 4
1 8 6 8 4 8 4 0 C B B 6 C 9 2 1 0 6 4 9 C 3 R 9 4 7 - 1 1 9 7
1 8 6 9 4 9 2 1 3 6 4 0 C 6 F 6 C 3 0 7 0 2 4 E 2 3 - 9 2 2
18 7 0 4 0 4 6 0 9 2 3 3 R 0 C 4 0 9 O C 0 3 R 0 C - 6 6 8
1 8 7 1 4 1 4 0 ^ C C S > C O 4 4 4 ' F E 3 F C 2 C 1 - 1 4 b 7 
1 8 7 2 4 2 4 4 C D 4 D 4 7 R F C 9 C 0 4 0 4 7 2 1 = 1 1 8 3
1 8 7 3 4 3 E 0 4 B C 0 R E 4 7 2 : 1 C 4 0 C O R E - 1 2 6 6
1 a ,-44 4 4 7 2 1 2 9 0 9 C 3 R E 4 7 C 0 2 R 4 9 - 9 1 4
1 8 ^ 5 4 5 3 E 0 5 C 0 7 B 4 9 2 1 0 E 4 5 C D R 9 - 1 1 6 6
1 8 7 6 4 6 4 7 2 1 E B O 1 C 3 R E 4 7 C 3 8 8 4 0 - 1 i 8 3
1 3 7 7 4 7 C 3 S B 4 0 C 3 8 E 4 0 C 3 9 1 4 0 C 3 - 1 3 9 8

1 8 7 8 4 3 9 4 4 0 C 3 9 7 4 0 C 3 9 R 4 0 C 3 9 D - 1 3 8 7
1 8 7 9 4 9 4 0 C 3 R 0 4 0 E B C 3 R 3 4 0 C 3 R 6 - 1 5 0 1
1 8 8 0 4 0 4 8 C 3 R 9 4 0 C 3 R C 4 0 C 3 R F 4 0 = l 3 5 7
1 8 8 1 4 1 R F 4 0 - 2 3 9 •
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NEW PROGRAMMING BOOKS FOR ALL MICROS 
From Newnes Technical Books 

^ Q & A on 
BASIC BASIC Programming 

Programming pe,er Lafferty 

This book describes, in 
easy-to-follow 'Questions and 
Answers' format, how to 
program a computer using the 
most popular and widely used 
language, BASIC. A simple 
version of BASIC is described 

which should be applicable to all commonly available 
microcomputers. Many educational and game program 
examples are given. 

Softcover 112pages 040801300 1 £2.50 June 1963 

Introducing 
Z-80 Assembly 
Language Programming 
Ian R Sinclair 
If you've mastered BASIC, then progress on to assembly 
language programming with this ideal introduction. 
Practical methods of designing and entering code are 
emphasised and the interaction between machine code 
and hardware stressed. Great value for money for all 
users of Z-80 based micros, including the ZX81, 
ZX Spectrum, TRS80, Video Genie etc. 

Softcover 152 pages 0408 01338 9 £5.95approx 
August 1983 

Newnes Programming Books 
A series of books specially written for micro users 

FORTH for Micros 
Steve Oakey 

FORTH is a relatively new language which is rapicly catching on 

with micro users. Its easy to use and faster than BASIC. This 

book explains how to program in FORTH and demonstrates how 

extensible it is as a language. Gaining in popularity, FORTH is 

available for a range of micros, including ZX81. ZX Spectrum. 

BBC. Acorn. Atom. Dragon 32. Oric 1. TRS80. Apple, Pet. Jupiter 

Ace etc. 

Softcover 160 pages 0408013664 £5.95approx 
September 1983 

FORTRAN for Micros 
Garry Marshall 

FORTRAN was one of the first high-level languages and a great 

deal of software has been produced for it over the years. Now 

FORTRAN is available for micros, much of this soltware can be 

used. Assuming only some working knowledge of BASIC 

programming, this book will appeal to all potential users of 

FORTRAN and will encourage them to start writing programs in 

FORTRAN as quickly as possible 

Softcover 96 pages 0408 013362 £5.50approx 
September 1983 

Programming 
Languages for Micros 
Garry Marshall 

Covers all the common languages, 

BASIC. Pascal, Lisp, COBOL , 

FORTH, Comal. FORTRAN. Pilot. 

C, etc and gives sample programs. 

Explains what each language is 

intended for, how to use it and its 

main areas of application. 

Softcover 136 pages 

0408 011858 £5.95 

January 1983 

COBOL for Micros 
N Stang 

A book on COBOL devoted to its use with micros which 

emphasises its business advantages - particularly in areas such 

as screen handling, file handling and comprehension. Contains 

examples o' C O B O L programs with explanations of the language 

elements in terms of why, how and where they are used. 

Softcover 224 pages 040801342 7 £7.S5approx 
September 1983 

I'UHinimmiim 
Laiujiiau<?s 
forlmros 

Also available BASIC for Micros - Maynard £5.95 Pascal for Micros - James £5.95 

Order now from your local bookseller 

=jVJewries Technical Books 
FREEPOST, 

- J L V Borough Green. Sevenoaks. Kent TN 15 8BR 
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Alan Westwood's monitor puts you in the 
control room of your Vic-20 with this 
aid to program development in 
machine code. 

MONITOR 
T H I S M O N I T O R w i l l r u n o n a n y V i c a n d is 

d e s i g n e d t o a i d t h e d e v e l o p m e n t o f m a c h i n e -

c o d e p r o g r a m s . L i s t i n g 1 s h o w s a l o a d i n g 

p r o g r a m w h i c h P o k e s t h e m o n i t o r i n t o 

m e m o r y . U n f o r t u n a t e l y , it w i l l n o t r u n o n a n 

u n c x p a n d e d m a c h i n e - t h o u g h t h e m o n i t o r 

w i l l — a n d so t h o se o f y o u w i t h o n l y t h e bas i c 

m a c h i n e w i l l h a v e t o use l i s t i n g 2 . 

W h e n r u n , t h e m o n i t o r r e a s semb l es i t se l f 

a b o v e R A M t o p , t a k i n g u p a b o u t 9 8 0 by t es . 

T h e m o n i t o r is t he re fo re t r a n s p a r en t t o Ba s i c 

a n d w i l l h a p p i l y sit a b o v e R A M t o p w h i l e 

l e a v i n g space for r u n n i n g o t h e r p r o g r a m s . 

I t y o u h ave a n e x p a n d e d m a c h i n e , s i m p l y 

e n t e r l i s t i ng I t h e n S a v e a n d V e r i f y be fo re 

r u n n i n g . T h i s is y o u r b a ck-up c o p y . W h e n 

y o u r u n t h e l o ade r a n y e r ro rs w i l l b e de tec ted 

b y t h e c h e c k s u m — it c h e c k s f o r ze ros t o o — 

a n d t h e D a t a l i n e n u m b e r i n w h i c h t h e e r r o r 

w a s f o u n d w i l l b e p r i n t e d . O n c e a l l is co r rec t , 

R u n the l o ade r a n d t h e n P o k e t h e addreesses 

i n d i c a t e d w i t h t h e v a l u e s p r i n t e d at t h e end o f 

t h e p r o g r a m . 

T h e n save t h e m o n i t o r - w h a t e v e r y o u , d o 

Listing 1. 
5 REM UICMOH A.WESTWOOP C. 1983 
10 P R I N T ' U " « A D - P E E K < S t . ; > t A l - A D 6 « P 0 k £ 3 6 A H P 0 K E 5 2 . A 1 
2V H2»H1 • 2 5 6 + P E E K ' . 5 t >« A 3 - A 2 
30 L 
4 0 J F f t » « " M T H E N R E A C . C S . t I F C S < - > C T T H E N P P I N T " U C ' S U M E R f c O P L I M E " P E E K " 6 4 > * 2 5 6 + P E E K < 6 3 >

4 3 I F h I = " " A H D C S : > C r T H E N P 0 > E 3 6 » P O K E S ! ' , A D « P O K E 5 1 . P E E K < 5 5 > « S T O P 
5 0 I F H * " " " T H E N C T « C » R E r t D f i l i « P R I N T S * ' 1 F A # - " * " I H E N 8 0 
6 0 H * - L E F T / > i G O S O B l O C i O ' C T - C T + D 1 * 1 » P 0 K E H 2 , D 
i 'O A $ « M I D * < A * . ~ 1 1 G O T 0 4 0 
80 POKE32 • ND« POKE86, mI>« POKE54 • AD ' POKES3# P t t h <33.»«P0I'Et-l • PbEl < 3 5 ' 
90 P R I N T " P 0 K E 4 4 I " I N T < A 3 ' 2 9 6 1 
100 P R I N T " P 0 K E 4 5 * " A 3 - < l N T < f t S ' 2 3 6 ; * 2 5 6 > • I 
110 PRINT " P 0 K E 4 3 , 47&49« W - - INT". A 2 - ' 2 3 6 > * 2 3 6 > 
120 PRINT "POKE46..48«.50s " I N T < A 2 / 2 5 6 > 
130 P R I N T " 1 HEN $«*,£ • UICMON* " i END 
200 OAT R0 
210 D A T A 8 0 2 8 0 4 0 A 0 g 3 F 2 2 i 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 8 D 9 3 1 E 5 6 4 S 4 3 4 D 4 F 4 E 8 D 1 1 9 E4 1 2 E 5 7 4 5 5 3 , 1 3 7 * 
220 DATAS4574F4F442031393833004604140O9E2SC; '23343329AA323336AC C 2 2 3 3 4 3 4 2 9 , 2 2 2 2 
2 7 0 DATAAA303, 'J1 2f0Wi©O0M5'2Oe522A52E8523AG3?8S2-IAS38&525A0O0M522D0Ci2C623. 2 7 3 3 
2 4 0 D^TAC622D122De3C:A^ .22D8O2C623C622B122F0^1852e^522O002C623C622B1221&65 . 3 4 8 2 
250 OATA24AAA5266S2548A53?D002C638C637689137 '8A4$A537O002C63eC63766913718 ,3367 
260 DATA90B6C9EiFC>CEDA5378333r t53385346C370e0O0OBF78AOreFF00AE^FFF808D1683»4Ol l 
270 DATASE 1?03,'i98G2O90F F 3 8 O 0 0 0 6 8 8 5 0 5 6 S 8 3 0 4 6 3 8 5 0 3 6 8 8 3 0 2 6 3 8 5 0 1 6 8 8 3 0 0 0 O & A 3 6 - 2 7 7 3 
200 DATA06 38A50 IE?®2 *501 M5ii008e9©000*3CM-HiM»:;W9EfMDA3FF80ACA4FFO020 1ECB20 • 3 0 2 1 
290 DATAADFD08ADC7FFO0ACC8F FG8201ECB20F 3FDO020A£F CO020B3F CG020CF F F C 9 2 0 F O . 4 3 8 7 
300 DA TAF9«209DDECFF O0D012851C8A0AMABDErtF F0083C1BDE8FFO085C26CC100O0CA10•4386 
310 DATAE6H93F20D2KF 4C68FC d0209FFF20E4F F t 90000FCP6602091 E5A200OO,:03DEAA9. 4 2 9 5 
320 DATA0D20D2PF4CS1E3C93A08290F 289002690860A900O0352A2OCF FFC92GF0F92GE1 ,351 1 
3 3 0 DATAFC00901720CFFFC93090182OC3FC00062A062AOt2AO62A052A832A38682GCFFF,2893 
340 DATAC92CDOOC 2OCEFCO09M7AA2OCEFC0090016Ci666&4CrtC«FC0020CFFFC90DF0F46020. 4056 
35© D,4TAF6FCOO85C386C4A905851E2OOEFD0OC92CD0E320CEFC0090DE^20O0O91C3C1C3.4234 
360 DHTAD0FlE6C3DCO2E6C4C61EDOE220F3FDO020A8FC00C949FO034C63FC00482yB3FC,4668 
370 DATA8G6Q2OD2FFA92C20D2FFA®C3A6C420EMFDOU4': lC'FC>0020F6Ft 0Ow5C I 8 6 C 2 2 0 F 6 . 4 4 0 4 
3©O DAT«FC0OOt.C 38«C420F6FC0C83« 13642C 5C 18AE5C29QOAft5C3CS4 I 4 F 5 4 2 B 0 9 D « 5 , 4 7 5 1 
3?K> DATrtC»C3C IC141E6C iD0O2G6C2Et4 lDO®aC642C>0€420P3. 4 0 4 2 
400 DAT AFO004C7AFCOO t 8M00®O0A20 I 20F0FFAD«CFFG0iSiCADFFO02011CBA581A6000G28,34 r-8 
4 1 0 DATAEAFDG0A9GOG085C269O283C14C32FEO01869F690026906693H4CD2F F 4 y 4> i4»i4 H , 3438 
4 2 0 DATA4A^0D0FDOO68290F4CC>0FD00483A20DCFD00684tDCFD00A541A6428SC186C2A2,3942 
4 3 0 OATA0418861EM080G020F0FFA9DD20O2FFA5C1A6C220EAFD002032FE00A5C1186903,3963 
•<40 DATAQ5C 190O6A5C269OO0085C2E61E18A61E A80C10020F0FFE017D0D460AO0G0OA9DD. 3 7 7 9 
4 3 0 DATA20D2FFEHC120DCFDO0C8C0O5D0i lH9DD4CD2f I 2 t »F6PC00854 I86422OF3F l ' 0O4C,471 3 
460 DHTH?F»FC0OA54118695R854190F1U54269000013AM90E7A34133E93A&541B0E0H542,3781 
470 C*)TME90e0ei89OED2OF6FC0O85C186C22OF6FC0083C J86C4A28O0O20C FF FC92CF0O6• 4 189 
480 DATAC90OF00CDO3D20CEFC0O9563E8EO03D0E9861Ef i61EA0OOOGB1C1D9630000F017>3874 

(listing continued on page 87) 

n o t L i s t . I f y o u h a v e an u n e x p a n d e d m a c h i n e 

d o t h e f o l l o w i n g : 

P O K E 45 ,3 : P O K E 47 ,3 : P O K E 49 ,3 : P O K E 46 ,21 : 

P O K E 48 ,21 : P O K E 50,21: P O K E 43 ,1 : 

P O K E 44 ,21 : P O K E 5376,0 

t h e n en t e r l i s t i n g 2 . R u n t h e p r o g r a m a n d 

en t e r t he c o d e as i n l i s t i ng 1, s t a r t i n g at D a t a 

l i n e n u m b e r 2 1 0 . T h e first d a t a s t r i n g o n e a ch 

l i n e is t he c o d e , t h e second is t h e c h e c k s u m . I f 

y o u en t e r it i n c o r r e c t l y t he p r o g r a m w i l l p r i n t 

C / S U M E R R O R 

a n d w i l l ask for t h e da ta a g a i n . W h e n y o u h a v e 

f i n i s ed en t e r a n aster isk a n d t h e p r o g r a m w i l l 

s t o p . N o w d o t h e f o l l o w i n g : 

P O K E 45 ,244: P O K E 47 ,244: P O K E 49 ,244: 

P O K E 46 ,20: P O K E 48,20: P O K E 50 ,20 : 

P O K E 43 ,1 : P O K E 44 , 16 

t h e n S ave a n d V e r i f y as a n o r m a l p r o g r a m — 

d o no r l i s t . 

O n e y o u h a v e a c o p y o r t w o o n t a p e , s w i t c h 

t he m a c h i n e o f T t h e n o n t o c lear t h e m e m o r y , 

r e l o a d , a n d , b e f o r e r u n n i n g , C l e a r sc reen . Y o u 

s h o u l d n o w be i n t h e m o n i t o r p r o p e r . 

T h e f i rs t f u n c t i o n the m o n i t o r p e r f o r m s is t o 

set t he b r e a k p o i n t vec to r t o p o i n t at t h e start o f 

t h e m o n i t o r . W h a t th i s m e a n s is t h a t , w h e n 

t e s t i ng m a c h i n e - c o d e r o u t i n e s , b r e a k p o i n t s 

c a n b e set b y s i m p l y i n s e r t i n g B R K 

i n s t r u c t i o n s 0 0 i n a p p r o p r i a t e p l aces . 

W h e n t h i s i n s t r u c t i o n is m e t , t h e p r o g r a m 

w i l l a u t o m a t i c a l l y r e t u r n c o n t r o l b a c k t o t he 

m o n i t o r w i t h t h e regis ter v a l ues . T h e s e c o n d 

f u n c t i o n t h e m o n i t o r p e r f o r m s is t o save t he 

reg is ter v a l u e s i n t h e f o l l o w i n g addresses : 

P O - O O P C < - 0 1 S R - 0 2 A R - 0 3 X R - 0 4 

V R = 0 5 S P = 0 6 

T h e p r o g r a m t h e n sets u p t he d i s p l a y a n d 

h a n d s c o m m a n d t o the user . 

N o w f o r a d e s c r i p t i o n o f t h e c o m m a n d s ; see 

f i g u r e 1 for a s u m m a r y . T h e r e is f u l l s yn t ax 

c h e c k i n g so c o m m a s a n d so o n m u s t b e 

e n t e r e d w h e r e i n d i c a t e d , addresses s h o u l d be 

i n hex a n d o f t h e l e ng t h s h o w n . A l l t he 

(continued on page 87) 
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AB.F 
PROGRAMMABLE 

JOYSTICK 
for 

Sinclair 
ABOUT O U R P R O G R A M M A B L E 
INTERFACE 

Surpassing the ou ts tand ing spec i f ica t ion o f 
our Inter face Module I I w h i c h st i l l o f fe rs 
the best so f tware suppor t at its pr icc, a 
Joyst ick Inter face that is compat ib le w i t h 
A L L S O F T W A R E th rough its un ique hard-
ware programmable design. 

I he Inter face plugs on to the rear connector 
o f you r / , X 8 I or ZX Spectrum. 

Quick c l ip-on connect ions, w h i c h are con 
f igured f r o m a reference card .supplied, a l l ow 
you t o def ine wh i ch ot the f o r t y keys are 
s imulated by w h i c h act ion o f the Joys t ick . 
A pack o f ten Qu ick Reference Programming 
Cards makes set t ing fcr y o u i favour i te games 
even easiei. These can be f i l led in to show at 
a glance the cou f igu ia t i on requ i red and 
stored in the cassette case o f the par t icu lar 
game. When you change to a game using 
d i f fe ren t keys the module is re -p rogrammed 
in a f ew seconds. 
As w i t h our Interface Module I I the Pro-
grammable In ter face accepts all s tandard 
swi tch Joyst icks tha i are A tar i -co inpat ib le . 
Two sockets aie available w h i c h are con-
nected together fo i two player games wh i ch 
use the same keys for bo th players. 
Hie In ter face resides in the keyboard 

address space and does no t a f fec t i ts ope ia 
t i on or in ter fere w i th any o the r add-ons. A 
rear extens ion edge connector w i l l accom-
modate expans ion o f you r system. 
Ihe un ique AGF key s imu la t i on pr inc ip le 
makes it ex t reme ly easy to incorpora te 
Joyst ick ac t ion in you i o w n progia ins. A l l 
eight d i rect ions and fire are read by simple 
BASIC. 

Wi th every order comes a free demons t ra t i on 
program called 'V ideo G r a f f i t i ' plus a f u l l 
set o f Inst ruct ions. 

Spectrum 
81 

P A C K A G E CONTENTS SUPPLIED 

• Programmable Interface Modu le as illus-
t ra ted, comple te w i th c l i p -on program-
ming leads. 

• Self adhesive p rogramming chart deta i l ing 
how to def ine which key is s imulated by 
UP, D O W N , L E F T , R I G H T , and F IRE . 
I his can be f i xed on to the case o f y o u i 

compu te r or i f p ie fe i red the protect ive 
backing can be left on. The chart is made 
o f a veiy durable reverse p r in ted plastic 
and is ex t reme ly easy to read. 

• One pack of ten Quick Reference Pro-
g ramming Cards 01 at a glance set t ing 
to you r games requirements. Ihe card 
a l lows y o u to maik the con f i gu ra t i on in 
an easy to read fashion w i t h space to 
record the sof tware t i t le and company 
naine. 

• V ideo G r a f f i t i demons t ra t ion program 
w h i c h is w r i t t en total ly in BAS IC to il lus-
trate how all eight d i rect ions and f i re 
can be read. I his is also a useful high 
reso lu t ion drawing program. 
I I mon ths guarantee and l u l l w r i t t en 
ins t ruc t ions . 

KEY FEATURES 

* Programmable design gives I O I A L soft-
ware suppor t . 

* Accepts A tar i , C o m p e t i t i o n Pro, Wico, 
Star f ighter , Qu ick Shot . Le St ick etc. 

* Rear extens ion connec to i for all o ther 
add-ons. 

* t ree demo program and inst ruct ions. 

A1AR I 

CONTROLLERS \ 

F O R USE WITH O U R INTERFACE 

Module or VIC 20, Commodore 64, 

Atari VCS, Atari 400, Atari 800 

If you require extra Joysticks for our 

original interface module mark order 

'OLD ' Joysticks 

ONLY £7.54 inc VAT + P&P 

F R O M : M R / M R S / M I S S 

A D D R E S S 

S E N D C . W . O . ( N O S T A M P N E E D E D ) T O : A . G . F . H A R D W A R E . D E P T . Y C R 

F R E E P O S T , B O G N O R R E G I S , W E S T S U S S E X , P 0 2 2 9 B R 

Q T Y I T E M 

P R O G R A M M A B L E I N T E R F A C E 

J O Y S T I C K ( S ) 

P A C K ( S ) Q U I C K R E F E R E N C E C A R D S 

I T E M P R I C E 

3 3 . 9 5 

7 . 5 4 

1.00 

T O T A L 

O N E V I D E O G R A F F I T I F R E E 

Z X 8 1 • Z X S P E C T R U M • 

DEA LER ENQUIRIES WELCOME 
Please t ick F I N A L T O ! A L 

EX FOR T PRICES ON APPLICA HON 
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Listing 1 continued from page 85. 
49£« DATAE6C1D0O2E6'. 2A5C3C3C1A5C4E5C2901 320E 1FFDOE0F0&CC8C AD0DEAS' 5535 
500 DAT AC 2S5424C 6©FC 004C AC«FG0W2O: FFFC 90OF 0 0 Y L 0F9FCO0&5O1 96O0OO20 9E5A606 3655 
51C« T'ML H '>AnS»*wOy40H*. • 0 1 4 8 A 5 0 2 4 ' 3 A 5 a 3 A 6 0 4 A - » 0 5 4 0 7 , 8 r t 6 0 6 ^ H 6 C O 2 C 0 2 0 r9E5-»C6»3FCOO 3033 
•520 DAT A2079E&4C AO Ft OC«A00!04BA843906e4B78490O493H9O205G>CA94065BB20C FFFC0. 4444 
530 DA? H-Of 01 VC90t'FO 1 ACV'22O0t>62O;FFFGS22F025t j»t>DF 0OBV1 L<Bb6fc<?'. y:'0101 0L 2D0 4956 
5 4 0 D A T A E A » I 5 1 UC'jr4CD0E22O?'?E5«'300302ODSFFA5902910D0F 0 F 0 M 4 ^ O C H 1 -90Df O L I L < 4 0 : 5 

550 DA 1 A2CD0F 120CEFC0O2,:-'O» I 0D4C'^SFOFrt85E'.)20F6FC00t-5t 10b'.220^t-C00fc<'5HE&6 4691 
560 DATAAF20CFFFC^20FOF r'C *0OD0p©45ICC 955O0F8A9C«D20D2FFA901056920.-*9ES2Qb<2. 4 r 0 5 

O H H h ' b t C H f e F E 0 0 H R > F ^ 0 O 4 2 3 2 4 3 « * l -<eOhAiW0MEr-1-Of 1 3 - O C X 3 7 9 2 B 2 < « 1 
590 DA i A3&52B25952B25 550AE0©DDO000C 9F FOOODMBCOC0CUC 0DBC0C OD&C0C0DBC 0C 0DB 4^36 
593 DA i AC0CODBC0C0b3OU00bl474D48«l'*5e334l. 500DF?FE0OD. PEOOF. [ '0076FE0016FD 3© 7 5 

OH 1 A0O4b<FE0O0AF f 0O0AF Fi-'Uc-6PE^0S5r-EOw JAPi'. 0 0 . 1 
613 OA I H * 
I f 'H"I r •---As I PHt 1 HErll IP I 1 Ti.il EN-.H4 !M«M$C <M10*<W4 1 ' > - 4 0 : 1 • »D t-lfci • A V • . S H E X 1 1 1 

ETJRM 

(continued from page 85) 
commands arc entered in the top line oi the 

screen. Here they arc: 

V.aaaa 

Th i s displays a screen page ol memory f rom 

address aaaa by entering carriage-return on its 

own . The next screen page ol memory »» 

displayed, and, for continuity, the last line o f 

the previous page becomes the first l ine o f t he 

next page. Entering P wi l l display the 

previous page and the first line becomes last. 

I,aaaa,11,22.33,44,55 

Th is inputs u p lo five bytes oi memory 

starting at address aaaa. I f five bytes are 

entered, the monitor will wait for an input . II 

you now press I the nexi address for input wil l 

be displayed on the command line. 1 his has 

been included for fast entry code. 

H.aaaa,bbbb, 11,22,33 

Hun t s between addresses aaaa and bbbb for a 

sequence o f one, two or three bytes. 

M,aaaa,bbbb,cccc 

Moves a block o f memory between addresses 

aaaa and bbbb to a block starting at address 

cccc. I f you try to move the block upwards 

through memory into i.s own space then the 

monitor will reject it, thus preventing 

corrupt ion o f the block. 

It wi l l , however, accept movement down 

through memory as this wil l not corrupt the 

block, that is, it wi l l accept 

M, 1000,2000,Offf 
but wil l reject 

M. 1000,2000,1001 

You can move memory freely in cithei 

direction, i f you are moving the block outside 

its own space. Note the mon i tor is not 

protected f rom this funct ion , so you must be 

careful when using this it. 

G.aaaa 

Go to code starting at address aaaa. I f G is 

input on its own then control wil l be handed 

Listing 2. 
10 nL' 409t>5Hkl lH " U 

u i n - o r ij i>fc»' *• •»« IF A* • i H t n u H -
'5 INPUT"1- SUM" u I =0 

-»o FOf t j - t roLKN' h» » - i s reel-
•0 H i = M I I I ' HI ' . , »eGOSUB 10O0*'CI«< l » l " l 

60 NEXT I 
0 II i:TTHttlPr- l u r - C 81IM ERPOR 1110:020 
10 IF Hi - " " I HEIO0 
i& IU-LEP T«<H* •njO-.-.UEi 10001 POKE AD D 
i fn n * HIDS<M> 3 s AD-AD+I «r.SO «O80 
1008 D C M IH ""THfc.NFOPI»l IOt,E*KH*>iA«A&e 

• . I ' I 1 D ' » C H * I • 4 f c M L - 1 6 * n •• N E > i 11 Ff 
E I UkM 

Figure 1. 
' I . aa 
C* r r u s e rm l u r n 
P 
b Or b . a i ^ 
H . b b b b , 1 1 . 2 2 , 3 3 
I . 1 1 • 2 2 - 3 3 , 4 4 55 
11 a* <> bbbb- cccc 
0 
1 or V r o s n imc " 

t t-t» r. .mo 01 • u j « « • Dbbb 

over to code staring ai the address in the P C 

register. T h e registers can be changed belore 

going to a routine by inputt ing the values into 

the regisiet storage addi esses, which are 

0000-0006 
Q 

Qui t to Basic. Basic programs can be entered 

and run as normal provided they do not write 

over the moni tor . T o return to the monitor 

SYS60151 . 

L or L"prog name" 

Loads memory into the address from which it 

was saved. 

S"prog name",01,aaaa,bbbb 

Saves memory between addresses aaaa and 

bbbb to cassette. 

O n e last th ing , i f you exceed the command 

line and co i rupt the display s imply clear the 

screen and entei C , and this wi l l return the 

display to normal . 

I f anybody wou ld like a copy ot this pro-

gram on tape then they should send a 

cheque oi postal order for £ 3 to this 

address M o n i t o r , S»1 Trcn tham Street, 

London , S W 1 8 5 D H . I will also include a 

copy o f my disassembler on the tape. 

• • • • • • 
• • • • • • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ... «•» 

::: ::: ::: ::: ::: ::: 
m m 

.22222
• • • • • • 

MM • •••• 

• M M * • • • • « • 
« • • : : . . : : • i l l • M M * • • • • •«• 

222 22 222 .22* 
222 22 222 222 
• • • • • • • • • • • • . 
• • • • • • • • • • • • • • • • • • • 

>• • « • • • • • • • • • • I M MM>« • • • •«• • • • M l 
" " 2!2m2* • • • 

: » • : : : : : : • : : : : : : : : : n : s : s • • • • • • • • « M • «• Ma • • • 

DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 3PU Tel: (0793) 724317 Trade enquiries welcome 
Export Orders: Please add £1.00 per tape airmail 

ZUCKMAN 
ZX81 (16K) 

* A L L MACHINE CODE 
(10K) 

*FOUR INDEPENDENT 
GHOSTS 

*HIGH-SCORE 'HALL 
OF FAME' 

•AUTHENTIC ARCADE 
ACTION 

*T ITLE/DISPLAY 
MODE 

ONLY £5.95 IIMC. P & P 

FROGGY 
ZX81 (16K) 

* M O V I N G CARS, 
LOGS, TURTLES 

*ALL IGATORS, 
DIVING TURTLES 

*FOUR 'SCREENS' OF 
ACTION 

* A L L ARCADE 
FEATURES 

*ENTIRELY MACHINE 
CODE 

ONLY £5.95 INC. P & P 

4c Z X S p e c t r u m ^ 
FROGGY 16K or 48K W 

S P E C T R U M VERS ION OF 
A R C A D E G A M E WITH FULL 
A R C A D E FEATURES: 

Pabulum Hi Res Colour (Jiupfiicn 
'Authentic Sour>d Elf««W + 3 Tunes 
"3-D I oys. Swimming & Diving Turtles 
"3 Lanos of Multi coloured vchicloa 
'On scruun Scout. H-Score, Time-bar 
'Snake, Alligators and Babv Frog 
"Top b' High-Score initials tablo 
'Demonstration Garn« routine 

Your horri« sick frou must leap across a 
busv main road, then onto lops and turtlou 
In the river to roach safety ol the river-
bank Irog-homes. 

THIS MACHINE-CODE GAME MUST BE 
SEEN TO BE BELEIVEOM 

ONLY £5 95 INC P & P 

U 1 <>'.l 
n«>. t 
r re> ' !OUI >»»«c 
'JO t o 
H u n t 
1 hp u t 
Hove 
(Jul 
Load 
Sfcv* 
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SOFTWORDS has a readership of more than 35,000 to 
home micro owners each month, yet you wil l not find 
SOFTWORDS in any newsagents. 

SOFTWORDS is fil led with in-depth reviews of the latest and 
the best programs from the many hundreds of software 
publishers, yet SOI I WORDS is not for sale. 

SOFTWORDS offers its readers substantial savings on the 
prices of the programs it recommends, yet SOFTWORDS is 
free of charge. 

SOFTWORDS wil l soon be including hardware reviews and 
offers, program listings, and hints and tips, yet it wi l l remain 
free of charge. 

IS A 
STRANGE 
MAGAZINE 
SOFTWORDS is the magazine of the 
Mic rocomputer Software Club. It is availa-
ble, free of charge, to members only. Why 
don ' t you become a member? 

The Microcomputer Software Club exists to provide its 
members with quality software at low prices. Its 
35,000 members have all realised that membership of 
the Club takes the gamble out of buying software. 
Fancy packaging and glossy advertising do not impress 
us — a program has to be good to be recommended to 
members in SOFTWORDS. We test for loading, 
unique features, value for money, use of the compu-
ter's capabilities, reliability, speed and payabi l i ty, or 
in the case of non-games programs, their su tability for 
the job they are to undertake. All kinds of program are 
included: arcade; adventure; strategy; utilities; educa-
tional, practical/business applications. 
All of the programs recommended in SOFTWORDS 
are available direct from the Club at low prices — min-
imally 10% cheaper than normal and, for the program 

we feel is the best available each month, 20% cheaper 
than usual prices. Ordering is simple, and quality is 
guaranteed. Recent selections have included The 
Hobbit, Wacky Waiters, Masterfile, Spectres, Space 
Phreeks, Chess:The Turk, Wizard War, and many 
other educational and practical programs — all at low 
membership prices. 

Surprisingly, perhaps, membership of the Club is com-
pletely free of charge. There is no obligation to buy a 
certain number of programs — memaers buy what 
they want when they want. Receipt of SOFTWORDS is 
automatic and free and postage and packing is free as 
well. Sounds too good to be true? Try il and find out. 
If you own or regularly use a ZX8106K), Spectrum, 
BBC, Dragon, VIC-20, Commodore 64 or Oric, join 
the Club. 

Free membership application 
Please accept my apoli< at ion and enrol me as a member 

The Microcomputer Software Club. I understand thai 
membership is Iree of rhargf NAME 
As .» memlier I wi l l receive the t Uib Newsletter free ol A D D R E S S 

charge and wi l l he entitled to benefit Ironi any savings 
offered to members Dn selected programs, for micro 
computers. I may camel my membership .it any time. C ITY 

THE MICROCOMPUTER SOFTWARE CLUB POSTCODE 

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

A G E 

COMPUTER M O D E L COMPUTER R A M . 
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FOX SPECTRUM ^ 
UPGRADE KIT 

£20.99 wV 
INCLUSIVE (Issue 2 machines only) 

A high quality kit at a new low, low price which simply plugs into 
existing sockets within your Spectrum, no soldering is required and step 
by step instructions are supplied. 

PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE 
LOWEST PRICE 

Should you require any more information on the kit or any other items, 
please phone or write to us at the address below. 

ALSO AVAILABLE 
FOR THE VIC-20 

£29.05 
INCL 

FULLER FD42 
KEYBOARD 
FOR THE SPECTRUM OR 
ZXZ-81. A42 KEY FULL 
TRAVEL. CASED 
KEYBOARD WHICH 
YOUR M A C H I N E SITS 
INSIDE, PLUGS IN 
(NO SOLDERING REQ). 

ZX-81 
THE BEST AVAILABLE EXPANDABLE R A M 
PACK AT THESE NEW LOW PRICES!! 

16K 

+ 45p p&p + 45p p&p 

The ZX Panda a specially contoured unit designed to eliminate 
wobble and memory loss, housed in a very attractive case wi th 
red LED on /o f f indication. 

Give your V IC 20 a n e w D I M E N S I O N 
Vixen R A M Cartridge £34.95 
S w i t c h a b l e between 16K or 8 K + 3 K 
Givcn you rite option of tul 16K or 8K ond 3K 
RAM in one pockogo V\0wi addod to a standard 
VIC 20 givos 16384 bytes of extra memory in 
memory blocks 1 Bnd 2 or 3092 bytes of extra 
memory into th« 3K momorv block and 8192 
bytes of extra memory switchnWc between 
memory blocks 1 and 3 
• Fully compatible with a/ailabl« nuitliMitxjards 
modules 
• Simply plugs into Um> roar expansion pon of 
computer { 
• No re addressing of oxutirig BASIC programs 
nonrtod 

DEALERS WELCOME 
M a n y o t h e r 
SEND NOW TO: 

FOX ELECTRONICS 
141 A b b e y Road. B a s i n g s t o k e . Hants . Tel . 0256 20671 

P r o d u c t s 
A V A I L A B L E EX S T O C K 
S e n d S.<VE. for details 

C A L L E R S W E L C O M E 
8 Y A F P O I N I M E N T 

V t e n J 

I ' M l I I 

. t '. f*. .v . J | 

» 

SPECTRUM ZX81 
SPECTRUM JOYSTICK 

A Deluxe Joystick Controller. Complete with 
Interface wi th 
• CONTOURED GRIP 
• 2 FIRE BUTTONS 
• 4 FEET OF CORD 
• 4 SUCTION CAP GRIPS FOR ATTACHING 
TO ANY SURFACE 

£19.50 
I N C L . 

A replacement keyboard this one 
Z X 8 1 w i t h a calculator-type feel. Peel off 

backing and press to fit. Incredibly low 
price of £10.00 p&p included. 

ZX81 

ZX81 

ZX81 

ZX8I 

ZX81 

ZX81 

ZX81 

ZX81 

VIC-20 
VIC LIGHT PEN 
A high quality light 
pen which plugs 
straight into your 
Vic w i th no special 
interface needed. 

£20.00 inc. of software 

SEND NOW TO FOX ELECTRONICS 
Please send me: 
Spect ium Upgrade 
Spectrum Keyboard FD42 
ZX81 Keyboard FD42 
ZX-Panda 16K/32K 
Vixen RAM Cartridge 
Spectrum Joystick 

• ZX81 Press On Keyboard 
• VIC-20 Light Pen 

• 
• Name 
• Address 

• 
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Listing 1. The initialising program. 

s « f m r o w r r e a d m a * * c * 4 * r a c t e r 
IO H»n ... SCfMMM.FR ... 
30 M M Copyriqht <c) D.OfUMn 
7o noof t 
im> VMi 23, i ,0|0|0|0| 
TO KOCt.tto 

100 PROC Hchint cod* 
110 CHAIN 
120 CM) 
iso ocFifmnttti» 
MO FOR (-o ro 3iVDU 31.0,1,132,137. 130,31.37,1, I36INT 

x t 
ISO («INI TA»(S.O>I" J>ppO .ppp" PCPP J>pp-
ibO HH INI i AH I J.I) I • hi .1 Jiv3<, I IIASI ,i4s:fchl : jf»*t»,14* 
170 PRINT IAB(3,2>|* >u.,v'j73S/» I 03S448SI* J J " | C M W 2 T W 

180 PRINT TAB(3.3>I* J7 I Jt«3SI JJiuSSSSSup-jaojpx jh43 

I70 print iAri<3,4)>* »/,/ I . , . <..-x 

w o m m i a « < 4 , 7 i » ' C o p . r i < | h i I r i O a v i d o r i ' l l n 1 7 8 3 " 
2 i o f o r l » j 0 t o 2> 
2 2 0 v o u 3 1 , 0 , 1 , 1 4 3 
2 3 0 n c x t 
2 4 0 a(-** iattaoa> iagafi« le I t l r l e l «Url i - m h w i m i al atajai afia 

330 row i - i to 76 nn i * 
2 6 0 y w * k c ( m i d f i a » , i , i ) > - 9 / 
2 / 0 c - a w : < m i d « " a « . i h , i - i - 9 7 
m o f o r i » i 8 t o 2 3 - v 6 t i p - i 
2 9 0 v o u 3 i , i / 2 « i . x , 2 3 3 
3 0 0 n t i t 
3 1 0 v o u 3 1 . i / 2 m , 2 3 - v . c h 1 6 
3 2 0 ' ' ct\ft i . i w tn 7\ 
1 4 0 vTHJ 3 1 , I , 1 , 1 8 7 , 1 3 1 , S I , S t . I , ISO 
M O « l 
l&O v o u 31 , 8 , 2 I | p r 1 n t "la»v IV Hard ftaini ">" 
1 7 0 P F P t AT A t - O F f • 
w o u n t i l U P A « - ' M * 
3 7 0 p r i n t i acm a , 2 1 ) | t ' i o a i i m i l » p | . ' o - . i • I n u t v * 
4 0 0 i r < \ « - " e ' p r o c l « r r i u < < l l c l 8 c r r o c _t»r«-al n ( O l 
4 1 0 p r i n t t a e < 6 , 2 l l | 8 p c i 3 0 > 
4 3 0 v w j 2 0 . 9 , 2 2 , 3 3 . 1 7 
4AO I N W R I I I 
4 4 0 
4 SO 
4*0 IXF poor JW>| n»_rna« 
4 7 0 r a t P A B B - O IU I B IEF 2 
4 o 0 p x - 4 4 0 0 0 
4 7 0 c o p i p a s s 
3 0 0 . s c r o . l 
3 i o i d * £ 2 
3 3 0 . n n 
3 j o i d a 4 7 c 7 8 , v i f l t a l . 7 c ' 7 . v 
s 4 0 i d a 4 / ! "iu 1, v1 is t a k m , * 
s s o 1 0 a 4 7 c c u . y . q t a 4 7 c c 7 . v 
3 4 0 l c i a 4 .7c f o . y l 8 t a 4 7 c c f . v 
3 7 0 l o a 4 7 0 1 0 . V 1 8 T A 4 7 0 1 7 , y 
ion . cu\ I ' lun.v ioro I70»,v 
3 t o i d a a . . ' i v u i . y i ' 1 ' a 4 7 0 4 7 , y 
p o o i d a 1 . 7 0 9 0 , y t s i a 1.7imif , v 
6 1 0 i d a 4 7 d m 1 . v t s t a 4 7 d 3 7 . v 
6 2 0 1 0 a 4 7 d e 0 . y | b t a 4 7 d 0 f . y 
6 3 0 l d a 4 7 f 0 8 , v i s t a 4 7 t r t 7 , v 
6 4 0 l -da 4 7 1 3 0 , v l b t a 4 7 c ? f , y 
6 3 0 l e v i 4 7 c s o . y i s t a 4 7 c 3 7 . y 
66O l d a 4 7 e o o . v i 8 t a 4 7 e ' f , v 
6 7 0 l d a 4 7 n « v b , V l 3 T A 4 7 t a 7 . v 
6(t( l i d a 4 7 f d o , v l s t a 4 7 t c i , y 

i d a i ' i i m . y i h a 4 7 f f 7 . y 
7 0 0 i d a 4 7 f a ) . v , s t a 4 ' f i f , v 
7 i o l o a 4 7 f 4 8 , V 1 8 T A 4 7 m 7 . v 

7 2 0 l o a 4 7 f 7 0 , y l 6 t a >. 7t »F , v11 ii.'. l / l v i i . V K l r A 471 9 7 , v 
7 3 0 i n y 1 c p y c 4 o l d c 0 MMIJMP n n 
7 4 0 . n r l i d v COlLDX r . ' O l l D A £471 | 3 T A 4 / O i L U A I t / C c U T A L 

/ I 
7 s o . n n l i d a £ 3 ? i b t a < 4 ' 0 l , v 
7 a o ( i t 'll .oa 47<>t a d c £ 4 0 b t a 4 7 0 | l 0 a COlADC 4 7 | | « t a 4 7 1 
7 7 0 o f x i p p i . n n l 
t o o p t b 
77»j , p r i 
0 0 0 l O V f O H O X t o o 
0 1 0 l o a £ 4 u ~ i q t a 4 7 0 I L d a £ 4 7 r , g t a 4 7 1 
OH» .MMS Or-M CO.DCO w O l M C S B O . O TA 1 1 7 4 1 , v 
i i v ) c l c l l o a ' / / o i u k c 3 7 b t a » 7 0 i l 0 a » 7 l i q p C c o 1 6 t a 1 7 1 
1140 ix i 1 j mp nn . ' 
i i v ) . n f< « i d a l . / 7 t B I A < f c ' 0 > , y 
b 6 0 l o y C O l L O l «.b? 
8 7 0 l o a c f c < y l s t « l 7 o i l 0 a £ « . 7 c i b i a v 7 i 
0 8 a . n n - c p x f O l t l T O m v ) l d a £ 3 S 3 l R T A ( 1 7 0 1 . y 
i w o c l c u d a « 7 0 i a d c t 4 0 b i a » 7 0 | l 0 a t 7 l i a o c f o i o t a 1 7 | 
t o o w j u j n p n n j 
7 1 0 . n n 9 l o a i . 7 a i 5 t a c 4 ' 0 > , y 
» ? 0 r t 9 
7 J O .RUH 
7 4 0 l o v £ 0 
«»30 i o a f j ? l c t a ( w o i , v 
7 6 0 i n y l u t a ( 4 s o i . y 
7 7 0 I N V l S T A 11*301 , y 
7 8 0 i n v l s t a ( 4 3 0 1 , v 
7 7 0 l o y £ 4 0 i b t a < 4 3 0 1 , v 

1 0 0 0 l n y l s t a ( 4 s o i , v l i n y n i a i 4 3 0 > , y j i n y l s t a i 6 s 0 > . y | | n 
y | « t a i 4 s o i , y 

i o i o 1 0 y c o o • i s t a <4301 , y 
1 0 2 0 i n v i 0 1 a <4so> , v , i n y t f l t a («.30» , y | INVlSTA i i m i . v 
1 0 3 0 r t b 
1 0 4 0 . h a n 
1 0 3 0 l o v £ 0 
i v r r u i um u j i . i a i h i . o u ; , ' 
1 0 7 0 i n v . l o a c 4 a 0 i d t a i 4 w » , y 
i 0 8 o i n y i l o a £ 4 2 c i 8 t a i 4 s o i , y 
1 0 0 0 i n v i l o a C 4 3 0 l » t a i 4 5 0 i . y 
i l o o i dv c 4 0 
i 110 l o r t l ' 4 / b i b t a ( 4 s o ) , v 

i i t o i n y l l d a ( 4 f i i b t a i 4 v k . y 
i 1 3 0 i n v i k t a < 4 s o i , y 
1 1 4 0 I N V l B I A ( 4 s o i , y 
i i s o i n v i l d a ("441 b i a (43(11 , v 
i i 6 0 l o y COO 
1 1 7 0 l o a c 4 2 d i b t a ( 4 s o > , » 
1180 i n v i l o a £ 4 2 2 i s t a ( 4 3 0 i . y 
i i t o i n y l l o a c 4 ? C l < i t a i 4 s o i . y 
1200 i n y h . d a c 4 2 i i b t a ( 4 v 5 i , v 
1210 NTS 
i22o . rn-c* 
i 2SO i OY CO

1240 l o a ( T S O I . Y I C H P c 3 2 i o * c m i t t 
I 2 S O i n v i l o a 14301 , y i c w c 3 2 i d n c m i t t 
1260 i n v 11. d a ( 4 s 0 > . y l c m p c 3 2 l o n c m i t t 
1 2 7 0 i n y l l o a "430> , * i r , i p £ 3 2 i d h l m i t t 
i i o o l o y £ 4 0 
i 3 t o i d a < 4 3 0 ) , v , C M P c 3 2 i b m MITT 
1 3 0 0 i n v i l d a i 4 s o i , y | c * » ' f j 2 . l « L M I T T 
m a I M V . I O A n i w i , » i o r c u . m M I T T 
1370 i n v i l d a i 4 s < i i .YLFMP £ 3 2 i b n f M I T I 
1 3 3 0 INViLOA 14301 , y l l n > (SVLUNT M I T T 
1 3 4 0 i d v c i i o 
i w i d a 14s0> . v i i x p c j 2 l b m c m i t t 
I J A O i n v . l o a ( 4SOI , v , c m p c j z i l l n l m i t t 
I \ 7 0 i n v , i d a L 4 S O I , v l d « > c 3 ? i 8 n c m i t t 
I s o u i n y l I. d a ( 4 3 0 1 . v l c h p c 3 2 l d k m i t t 
I 3 T O RTQ 
1400 . m i t t l o a C l i O T A 4 7 s i r t 8 
i4io . r inr 
1420 l o y £l> 
1 4 3 0 l o l > 1 4 7 2 1 , y i o w c 3 2 h i n t f i a f f n d 

I 4 4 0 I NT 11 DA ( 4 > 2 > , V l C W t J . ' i l M F 1 R E E N 0 
1 4 5 0 I W i L O A < 4 7 2 > , Y i C M P C 3 2 | B N F F I R F C N O 
1 4 6 0 LIM £ 4 4 1 8 T A i 4 7 2 > , Y 
1 4 7 0 C t r i L D A 4 7 2 i Aor . C 2 l 3 T A 4 7 2 l L I > A COlADC 4 7 3 l C A 4 7 3 
I4HO P M 
I 4 T O . n i t t t N D STA 4 S 4 I I . 0 A C O l H I A 4 ' 4 | R T S 
I SOO . h imh 
I 3 I O I.OY CO 
1 3 2 0 CLTlLOA 4 7 6 l A O C I 4 U B I A 4 / 6 H D A t X l i A l * : 4 / 7 l t l A 4 7 7 
1 3 3 0 LIXI < 4 7 6 > , V l C M P n.' iUU UCf1M.NO 
1 3 4 0 LOA C 4 3 i C T A ( 4 7 6 ) , V | R T S 
1 3 3 0 . r * i i * N D 
1 3 * 0 i f o i S T A 4 ; u i r i s 
i s / o . w a t ' i 
1 3 8 0 i . t * C O 
I 3 T O I 1/1 C V 6 l « I A i4!»3> ,V 
1 6 0 0 I W T l l D A C l I ' l O T A I 4 S S I . V 
1 6 l O I W l LDA C 3 2 l 8 T A I 4 S S ) ,V 
1 6 2 0 LOf £ 4 0 1 LCA £ I 0 6 i 8 T A 1 4 3 3 1 ,Y 
1 6 3 0 I W i L D A £ I 2 2 I O T A 1 4 3 3 1 , V 
1 6 4 0 1 NY 11. I>A C J 7 l M A ( 4 S 3 > , V 
I 6 S O 1.0* CdKULDA £ I 0 4 | S T A ( 4 3 3 1 , V 
I 6 6 0 I W i l l » £ I 0 V , 9 T A 1 4 3 3 1 . V 
1 6 7 0 I N f l l O A £ 3 2 l « T A 1 4 3 3 ' . V 
lfc»l> RTB 
16*»0 . P..RCI.JI 
I 7 0 0 CLE 

1 7 1 0 LDY COiLDX 4 3 7 
1 7 2 0 .M7BI 
1 7 3 0 LOO £ 3 2 
1 7 4 0 STA 1 4 3 8 1 . V 
1 7 3 0 I N f i B I A <43M> ,V 
1 7 6 0 I Itf i H I A ( 1 S I H . Y 
1 / 7 0 tYOlAOC C l O l t A Y 
1 7 0 0 DC* I O f V f t u B l 
1 7 7 0 • T3 
1 8 0 0 • I f O C K C T S 
I 8 I O LOv f O i l . D X C O 

l » u .HXvd l I.IWI I4«,|I|CW (.l.ucn aim 
1 8 3 0 CLClLOA 4 9 2 . X I S R : C OIB I A 4 7 7 . X 
I M 4 0 LDA 4 7 1 , ( i < 3 U n C O i f l T A 4 7 3 , 1 
1 0 3 0 L D Y C O . L O A < M 2 , X > . Y i C M P C 3 2 i £ « C « O C » 6 T 2 
1 8 6 0 LOi* £ 0 l 9 T A 4 - » 0 , < i J M P N R O C 
1 0 7 0 . r O C I T I 2 
IOOO l t r t 4 7 1 , ft i CMP £Ot DCO ROCXCTJ 
1 8 7 0 D C 4 7 I . H J N P NROC 
1 7 0 0 . K K K E T 3 I DA £ 2 l B T A 4 3 7 l l DA 4 7 ? , K | I I T A 4r4lilllA 4 7 3 , 

« I « T A 4W»lHTX 4 5 A I . I S M M M O U T t L D I 
1 7 1 0 C I C l l l)A 4 7 ? , l i ^ l i l f l V i S T A 4 7 2 . X l l O A U S U I C O l S 

TA 4 7 3 , > 
1 9 2 0 L W £ O i L O A ( 4 9 2 , < • , V i C M P C 3 ? i R f O ROCKS I 4 i IDA C O i B I 

A 4 V O , X i J M I ' WIOC 
1 9 3 0 . F O O K L T 4 LOV C : 3 3 i L 0 A 1 4 9 2 . X > , Y . C M f C 3 2 i O C O ROCKCT 

3 i L D A COi ' jTA 4 7 0 , K i J M P NROC 
1 9 4 0 . f o o e r 3 l d a 4 9 2 , x I b t a 4 3 s i l d a 4 7 3 , x i b t a 4 3 n i o t « 4 

3 a i . l b p f j c h f t i l o x 4 v > 
i « - i o . r t f .m: i n i i i n i i i n i < i n < k : i - x c v / i u m M c r t t a i j i w r o o 

r r i 
1 9 6 0 . ( O C K C I 6 R I U 
1 7 7 0 .IOUNCXR 
1 9 0 0 LOT CO 
1 9 7 0 LOA £ I 0 4 I B T A ( 4 3 B « . V 
2 0 0 0 I f f I LDA C I 1 1 1 BTA ( 4 3 B ) , v 
n i o i w l l m n o ' / . c i a <«.«!>> .V 
7 0 2 0 i o r r 4 0 U . D A £ 3 4 1 B T A < 4 3 H i , Y 
7 O 3 0 I f W l L O A £ 4 7 1 C T A < 4 3 B i , V 
2 0 4 0 i w 1 1 OA r ? . 9 i n r A < 4 s o i , v 
2 0 3 0 P T 5 
2 0 6 0 . r®OUNC« 
2 0 7 0 LOR COlLDY CO •

7 0 6 0 . 1 4 ( 0 I D A 4 8 4 . X I Cf9- r O l R N I P lVl l . 117 PON 
7 0 7 0 . Ull CX.CH DA 4 a 3 , X l G B C C O l M A 4 « ! S , X | L D * M 4 . « I MM 

C O l S T A 4114 , I 
2 1 0 0 LOA I 4 B T . I I , V , C M P £ 3 ? i B N t B 0 I 
2 1 1 0 LOA £ 0 l S T A 4 1 1 4 , 1 i JMP II0N 
7 1 2 0 . M i l I D A 4 0 3 , X | S T A 4 M > l l . D A 4 t l 4 , X l t i r A I S T l l C l C l l O T 

A 4 3 7 i 3 n < 4 3 A | J U I R U D U U l H O X 4 S A i l D Y £ 0 
2 1 3 0 C L C l l O A 4 B 3 , l i S B C t u i S T A 4 3 D i L 0 A 4 U 4 , i i 9 0 C f O i S T A 

4 3 F 
7 1 4 0 LC« I 4 S D > . Y | C M » 4 I 7Hi I'M I I I I I7ICMP f T M i W . O DOVll DA 

C O l H T A Ul4,«l )MI p u n 
2 1 S O . I U 2 LOA 4 U S , 11CM1" C l l B N I H U J l 1 - lX 11 DA 4 « t , X i U l > Ci

7 , S T A 4 6 Q , X i L DA 4 8 4 . X | B B C C O l S T A 4 8 4 . X l J » 9 > K>* 
2 1 6 0 . a n C L C l L O A 4 8 3 , X i A D C £ 4 0 . C T A 4 8 3 . X n . D A 4 I M , x . A 0 C 
f O i S T A 4 8 4 . X 
2 1 7 0 .W14 C L C l l . D A 4 O . 3 . X l 0 t > T £ 7 B i O T A 4 3 0 I L D A 4 n 4 , < i l . n r ( 

Ol STA K?f 11 l)A < 4 S 0 I , Y | I 7 V 1.121 ONT M I 3 l CI.c 11 DA M O i I l R O C 
M 7 U S I A 4 S D H OA 4 8 4 , 11 AOC f O l K t A S S F l l O A I 4 3 D > . Y l C W I I 
Zi nee D U E 

2 1 8 0 . a n L O A 4 « 3 , X i C n P £ l i 8 E O B O T i L O A £ 1 i B T A ttt.I.jm 
B 0 6 
2 1 9 0 .EOT L D A C O i B T A 4 0 3 , X 
2 2 0 0 . P 0 6 I D A 4 0 3 , XI OTA 4 T . » i l D A 4 O 4 . X I 0 T A 4 n C l . l 3 « DO! INC 
tn 

2 2 1 0 .KIN INXl INXl I N I l C P I I ' V l l W I I H N D l . l r v NMP 
T > 2 0 . M NO H I S 
2 2 3 0 RTB 
2 2 4 0 J i < C l T 
2 2 3 0 C f C ^ O C 
2260 
2 2 7 0 
2 2 0 0 D O - r ^ l K . I w f • i n l B S r . l 
2 2 7 0 Y I X - 0 | V 2 * - 0 | A X X « 0 
7 1 0 0 FOR X * - 4 S O O O TO M O I C B T«p 1 
2 3 1 0 7 X * - V I X l 7 I X * » l l - 0 l 7 I I X * 2 l » 0 
2 S 2 0 V I X - V I X * ! 
2 3 J O K I T 
2 3 4 0 FO<l X X - 4 S 0 2 1 TO 4 3 3 0 C S T E P 3 
2 3 3 0 A X K - A X X H 
7 3 6 0 ""XX-V I X l »X« I I - O l ' I X X . 7 » - O 
2 3 7 0 > # « . - « m ) ( J I - 2 
2 3 0 0 V I X » Y 1 X « * « 
2 3 9 0 I F V i x < 2 OP V l X > I V Y I X " v I t - N N X t MOlll 2 1 7 0 
V 4 0 0 IF AXXC-1 IBT -»«X<-»<*X-3> t m ' 'X*< "»< X * - * > H H P V I I ' 
.'410 I F RMIII ? ( > V . » 2 t > 3 . A X X - O i n O I O 7440 
2 4 2 0 IF K N O < 4 ~ B 8 X * 2 l >1 WJTO 2 4 4 0 
2 4 1 0 7 ( « * » 2 l - » . N 0 ( J l i A I t - 0 
2 4 4 0 « * « T 
2 4 S O r t M X X - 4 3 S C 2 TO 4 W I T 0 OTCI" 3 
2 4 6 0 V 1 4 - Y I X J i I F Y 1 X < 0 Y l X - O 
2 4 7 0 ' X X - V l X i T I X X . l > - 0 i ? i » X « 2 l - 0 
24QO N T H 
2 4 7 0 A X t - O 
2 3 0 0 Y 2 ' - 0 i Y » X - 0 
2 3 1 0 X X - 4 3 6 0 0 TO 4 r . h l II 3 T | r 3 
2 3 2 0 A « t - A X X « l 
2 3 1 0 7 X 4 . V I X | - ' < X X . | l - V 2 X l ' ' ( « * » 2 > — 
2 S 4 0 Y U - Y I X . K N I I I 1 I - 2 I Y 2 X - V 2 X . R N D I 3 I 
2SS0 If YIX«. I v i x - l 
2 3 6 0 I F Y2XCO Y 2 X - 0 
2 3 7 0 IT V l X » Y 2 X < 9 G O T O 2 6 0 0 
2 3 0 0 i r Y I X > 0 V 1 X - Y 1 X 1 
2 3 7 0 I r V 2 X > 0 Y 2 X - Y 2 X - 1 
2AOO i r A I X > - I 2 AND HND I 7 . 0 n X « 7 1 - 1 - > ( K X < ? l - 4 l A X X - 0 
2 6 1 0 NC«T 
2 6 2 0 FO» X X - 4 3 B E 8 TO 4 3 B F 0 S T E P 3 
I * M Y l t - V l X U Y 7 X - Y 7 X - I 
7 6 4 0 IF V I X < 0 V I X - O 
?<.SO I r v 2 K < o v « - o 
2 6 6 0 7 I t - Y l X i ' ' < X X » l > « V 2 * . i 7 I X X . 2 I - 0 
2 6 7 0 Ml < t 
2 6 0 0 A X t - 0 
2 6 7 0 TO* F X - 4 3 C 0 0 TO 4 6 1 F 0 S T E P 1 
2 7 0 0 AXX-AXX. I 
2 7 1 0 ? * t - V t X l ^ < X X . | > - 0 l ' < X X » 2 > - 0 
7 7 2 0 I F Y » X > 3 V I X - V I X - l l O O T O 2 7 6 0 
2 7 3 0 NNC—RND 1 3 1 - 2 
2 7 4 0 YIX«YJ7 . . f#«7 . 
2 7 3 0 I F VIX< I <»i V I X > S V I X a V I X - N M X l S O f O ^ / V . 
27*rO IF AIX< 1 OR ' X K 7 I I X - S I 'IR " '»<• 7 < X X - 6 ) I t O I O 7 ' V . . 
2 7 7 0 i r R N 0 < 3 * « a % * 2 > - l AND AX7. 4 •< XX* V> - ' RM> ' I I • AX 

BBC 
A MOUNTAINOUS wasteland in magenta: the 

surface is littered with mystery bases, fuel 

dumps , loaded and unloaded missiles. As you 

race under the radar, your ship must destroy 

targets to gain points. Keep a watchful eye on 

your fuel: bomb ing or shooting fuel dumps 

wil l increase your fuel supply. You have to 

make sure your fuel tank is full before 

at tempt ing the next sector. 

Th is is the scenario thai greets you in the 

first screen o f Scrambler. 1'he screen changes 

colour from magenta to red, as you enter the 

cave. T h e path o f your attacking ship is 

blocked by bouncing lizzcrs. These evil 

creatures just bounce u p and down whilst 

emit t ing a curious sound to help send you 

insane. Either try to shoot ihem down, or iry 

to avoid them with some nifty finger work. A 

full lank o f fuel is almost used up in this 

phase. 

Alter vast fuel consumpt ion in the cave you 

will be anxious to replenish your supply in 

this green-roloured rocky terrain. Fuel d u m p s 

and mystery bases occupy the ground, whilst 

fireball comets occupy the air space. The 

comets arc indestructible, so the only way to 

survive is to dodge them. 

I he screen turns blue as the deserted city 

approaches. Th is sector has all the hazards o f 

the first one, wi th the enemy missiles in deep 

silos. T h e silhouette o f the city at nightfall 

provides the background for all the action, the 

missiles coming fast and furious. 

T h e fifth screen consists o f large caverns 

joined by narrow passages being blocked by 

fuel dumps . Clever use o f the boosters and 

retro rockets is the only way to survive this 

terrain. 

A final colour change from yellow to cyan 

signals ihe start o f th i final sector, the Base. 

F ly ing over the futuristic skyline wil l br ing 

you to the nerve centre o f ihe enemy planet. A 

X - < . | U U I U . / 7 I -
2 7 8 0 I F r < F « < 3 i - l H X « 2 l - l « R M J I 2 > i A X X - 0 
2 7 7 " X I I 
2 0 0 0 Y I X - I O i T X X - l i A I X - 0 
2 0 1 0 'I||< X X - 4 T O 4 6 / 9 0 u i r r 3 
2 8 2 0 I X X - T X X M l A X X - A X X M 
«r»io ' x » . « v i x i •• i « x * i i « u i ' i u « v i « j 
••(14. IF P N D I / I - I AND I 1 X > 3 Y >X«RWU< I O I » « • f XX-O 
.-1*3.1 IF A X X < > (IP T I X * 3 * I T O . 1 1 7 0 
. ' U S " IF l ' . N I I I 7 l - l r i X X . V I - N N O Q I ' l l A X X - O I T I X « 2 l O O I O / W d 
2 H 7 0 IF I X V 9 QOTII 2 8 V 0 
• IM.i l> R * a > l 4 . « B X * S I V Y X - V I X - 4 I M X X - 6 1 - v v X . n X - l l - V V 

X l 7 X X - Y YXl H X . 2 I - S i I X X - - I i AXX-l i 
2 B 9 0 NEXT 
2TOO AXX-O 
2 9 1 0 FOR X X - 4 6 7 A 0 TO » 6 7 r o C I E P 3 
7 9 J 0 A X X - A X X t I 
. ' v i o - x x - : i - * < x r . . i ) » u i - n x . v i - o 
2 9 4 0 II A X X » 4 ' ' ( X X » 2 > « 3 i A X X * 0 
2 9 3 0 t * > T 
2 9 6 0 Y | X » l 3 i V 2 X « l i l « x « u m x * - 0 
2 7 7 0 «IIK X X - 4 6 B 1 0 r o • . , . { * d i 
. " A P I I X X - I X I * I l A X X - A X X . I 
2 9 9 0 - > « X - Y I X | - ? i X X « l l - Y 2 X l ' < X X . 2 > - 0 
3 0 0 0 I F ( T X X - 4 0 O R I T X X - 2 AND R N D 1 1 3 > - 1 • > AMD Y I X » V 3 X - I 6 
V I X - O i V 2 X - O l I X X - O i A X X - I 
3 0 1 0 II r x X > l 0 « U £ X * 2 0 AND I 9 K 0 ( S > - I AND Y » X » V 2 X 1 6 V I X -

< R M ) < 2 ) l > > l 4 t R N 0 ( 3 l H V 2 X - I 6 V I 7 . ! I X X - O i A X X - I 
SOTO i r A X X - 2 AND R N D I 3 ' - I V I X t Y 2 X - < 6 AND I X V 4 6 D A . i 

• ( X > . . 2 > » . | A « X - » 
303'> >4-. I I 
CO4.. 

A O I I n i l i n u o p F p a l 4 < i>4p . r . i lp rnnnr>M>knnl> lns t>( l ' rn t i r i a r i 
• < lM>hal.l'il>l:F»nl>->. • •m.g i . ' jp i n o n l j M i k W i b I b a t i d i c r l l u s m . ln l t . l l . 
; h 11 nqlvon I n . hit r r 4 h •• 

3 0 6 0 t o p J X - I TO L L N I I I 4 ) t i l l l 2 
1 0 7 0 N O X - l A B C l M I D * I I I t . J X . I > > 1 - 7 7 
V'OC- Y l X a IAUC I K I D K I ' I , I t * I , II ) >• 9 7 
3 0 9 0 I F MOX-79 c**o 
3 1 0 c F O R 1 X - I TO NOX 
3 1 1 0 ' X T . - Y l t l ' I I X . \ I - O l ••! 1 7 . 1 / 1 -») 
3 1 2 0 X X - X X - 1 
3 1 J O « i l , 
M 4 0 1-NfMFllll 
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SCRAMBLER 
David Griffin's teletext Scrambler has the speed of 

machine code but is as easy to enter as Basic. 

S i o r 4 O ^ O 4 >1 » i j > I ' . i r « i l l t 

ft-

JJL 

S 

• ua ••• • 
well-timed bomb on this headquarters wi l l 

alter the mil i tary situation in favour o f the 

human race. 

W h e n the sixth screen has been completed a 

bonus o f 2,000 wil l te added to your score, 

and you are returned to the start for an even 

faster game. 

1 have written this game in mode 7 — 

teletext — for several reasons, firstly it is 

easier to write routines for right to left 

scrolling in this mods, there is more memory 

to work with than when using a high-

resolution display and accessing the screen in 

machine code can be achieved with more 

speed and less diff iculty than is the case with 

other modes. 

T h e game is written using only one colour 

for each screen. T o change the colour in 

teletext mode a control character is necessary. 

Th i s would involve an extra gap before and 

after each part o f the display requiring a 

different shade. Th is wou ld mean added bulk 

to the already chunky display. 

T o get Scrambler into your machine you 

must do the following; type in listing 1, Save 

this using 

SAVE "SCRAMBLER" 

Type in listing 2, Save using 

S A V E " S C R A M B " 

T o play the game Cha in in the first program, 

and al low this one ro Load and start the game 

itself. t 

L ist ing 1 is the initialising program. It 

contains all the necessary assembler, and it 

creates the data for the reproduction o f the 

terrain. I have stored the information to draw 

the ground o f the pianct out o f the way in 

memory so that the game can use the same 

planet each t ime the game is played. Th is also 

speeds u p the game because the routines to 

print the relief do not have ro mess around 

wi th random numbers and complex checking 

routines. 

L is t ing 2 is the game and is loaded by the 

header program described above. 
T h e listings are long and wil l take plenty o f 

t ime and energy to type in. I f you feel you do 

not have either the stamina or patience for 

such an epic, I will supply the game on 

cassette. Send £3 to David Gr i f f i n , 31 Apsley 

Road , O l dbu ry , Warlcy, West M id l ands B68 

OQY . • 

Listing 2. The game. 
lO REM 
20 
SO REM Copyright <C> D.OrMMn IWJ 
4O 
3 0 M> MUCH r 
70 VOtl 23,l,0|0|0|0| 
BO PflOCINII 
90 ON FRROM 001(1 100 

100 (tttJCINBTR 
110 PROCG.VC 
120 PROCTAOLt 
ISO OOTO n o 
140 t w o 
ISO 
160 
170 MrmociNtr 
ISO DIM HX<8> ,M»I8> 
190 FOR l - l to 8 
TOO MX(l>-<»-l).VOOOWlNl><lVl»«lO 
310 W.AD H« < 11 
7 2 0 HftT 
2SO OAfA •• Otm KI Nil »• -,KH.Iiav,HAO< I ova* OAVT..111)1 

KMIQMT.ot ! ! ! ,d«l<) g r i d 1m .Uruto 4 Uh«i I a, Aunt I « 01X11 
2*4 B C R C L L - M S O O 
230 IWX>rT.»4rtlC 
2*0 NII4MIW 
2 / 0 R u e » * 4 8 f T . 
790 R*»0UT-«.4A40 
VYO IXJMH-L4VI l> 
J O O H M M 4 9 2 9 
MO MSOUNCS"641IO« 
320 UUIIW.:I II-L4/II I 
5SO C H E C K - t . 4 9 6 A 
540 rnocxr ltl-t4A64 
3 5 0 F 1 H 1 - 1 4 ' 7 C £ 
360 CNVCLOPE 1.1.130.YtS.20. 12A. 126.126.126,0,0, 1,12*. 

lOO 
3 TO rwVtl.tJIf 2,1,0,0,0,0.0,0.1V*, I , - I , - I , lOO, 90 
3»0 tNVCLWf 3,4.-4.-4,-4,126,12*.12*.12*,-I,-2,-3,12* 

.100 

t 9 0 fixviaoft 4 , 2 , - 1 , - i , i . i n . i n . s o , i v a . o . o . o . h o . w 
400 FNIimill 
410 
420 MfPftOCOAMC 
430 CIICUITX-O 
440 Ll«*BX-3 
4 « l B T C T n W X - l 
4 * 0 s c t w e x - o 
4 7 0 » t « a x - l 
4 u 0 C L C 
400 PROCflCWCCM 
300 OT:—i 
sio nrttAT 
320 »-noc3Er.ro«<flEcroRii 
3^0 ir 7»/3-o wcTcm-atcrwra*!iarx-oi€L8E p r o c » e a i > i b t 

3 4 0 
3ftO 
3 * 0 
3 7 0 
3 h 0 
-V'n 
*oo 
<.10 
*so 
630 
640 
690 
660 
670 
6S0 
6VO 700 
710 
720 
'30 
740 
730 
7 * 0 
7 70 
70o 
790 
o o o 
• IO 

ir sec io roocDONE 
im IL 1.1VF.SK>!> 
MMTOWKW 
CNtPftOC 

i : i c m i b x > 
PROCFHA6E I 
p a o c p i i a g c v 
PMCPHABE3 
rw*PiiAi*4 
p a o c p h a s k s 
PHOCTMABf * 

IM- • 
i r 6*-i 
I F b x - 2 
ir int-s 
IF 0 x - 4 ii m-a 
IF 8X-* 
IMOI-MOI 

t»i t-mw.t-nuat i 
FRIK.CIII IJUR I I 4 V I 
1» lilX Mtt«:lUl47, 1161 
-7*'A>47 
W I M M M 
MPCAi 
•>»">-<RMD 121-1 >.4<II6 
macro < tux i 
• # « x - 7 <NWX«21 
17 n r t t x - l Oft WflEX-3 FflOO«lCKCT<l.7F43--'MVX.4«> 
IF MMtX-2 PTOCFtCLDir*><-WXi 
IF MMFX-3 PfWKMVOTI-MV 
ii *»*x-3 hnecNMiCKi'I 

020 
8SO 
B40 
H30 
m6-i 
370 

9oo 
910 
920 
930 
940 
930 
9*0 
970 
900 
•790 

i o o o 
i o i o 
1020 
1030 
1040 
lOSO 
I06O 
1070 
IOOO 
1090 
I lOO 
1110 
IIJO 
I 130 
I 140 
i is<i 
i i 6 0 
I I 70 
1180 
1IVO 
1200 
1 2 1 0 
1220 
I2SO 
1240 

l * # » t l . n n x > f c 3 3 f d 0 « ?»75 -1 
e t w r o c 

m » pnijcpmmm-.• 
h o u n d 1 . 4 , 1 3 0 . 1 
r r o c c o u o u « < 1 4 3 i 
ir mx pnocto<39.ii6i W- IM/AI 

7 * 7 * > i r n d i 2 l - t l « 4 » l i * 
>«,7a- < w a i < 7 ) - 1 1 . 4 • 19 
pw>r.oo<»#rti 
i f 7 i m v x » 2 l - 4 f h i h m m j t m h m 
n n x - n n x » 3 
u k t 1 l <+*">. > » 5 b " n 0« •'1.73-1 
r o t w o i . o . l . l 
CMOPROC 
oerpftocpiiAcei 
p r o c c o l o u o i 1 4 6 ) 
i f 0 3 x r w j c 3 h < 4 7 , i 161 
•67A-47 

n n x - m c o o 
WHAT 
' b 7 v - ( m n d ( 2 » - l > * 4 » l 1 6 

p«ncix>imwx> 
n w x > 7 i i n : < ] I 
IF MMIX-7 i»R«:rutLDm»,i'7»#m 
I r nhcx-3 rriocMvnieriv<vnnx) 
i f nmex>4 p r 0 c f 8 i u . l i w c x i 
m n x - h w . ' 3 
u m i i l n n x > i j . 6 | t n 1*1 fc/3-l 
e n d p r o t 

0 e f p r 0 c p h a s e 4 
t-OOCCOLOIW I l»0) 
i f 9 t x p f t u c l b < 4 7 . l 2 4 » 
' 6 7 9 - 1 v 4 

v 6 7 a - 4 7 
HNX~t674o 

T 
' I t •2> 

(continued on page 93) 
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FLIGHT SIMULATOR 
For t he Dragon 32 

SPECVADERS 
16K Spectrum. 
Defeat each squadron o( Bueplc Zaps and 
.mother sippunn only f l w Cv'l»" mother 
ship with ejecting Zeotli? Rapt. 
5 lewis of play from Onons -.mill's pace to 
close your eyes and hope. Real lima scoring. 
3 lives. Pan galactic gargl< 
Master foi highest score 
Descending asteroids. 

HEATHROW 
AIR T R A F F I C CONTROL 
For the 16K Spectrum. 
YOUR TASK: to direct Incoming aircraft 
from holding stacks to runway smoothly, 
safely and irxpodlliously. 
YOUR INSTRUMENTS Radar screen 
showing aircraft call signs, blips and trails. 
Four stack displays giving altitude, heading, 
speed and sittJ. 
SEVFN levels of play including a demon-
stration mode. 
FEATURES: mixed alrcrnU, 
airspace, minimum separation, 
traffic. emergencies, unknown 
radio failure, loss of a 
runway, instrument failuro 

«t r ic tod 
outbound 

aircraft. 

NIGHTFLITE 
16K Spectrum. NOW WOR<S WITH THE 
KEMPSTON JOYSTICK. 
NIGHTFI.ITF puts you at the controls 
of a light aircraft flying al night. You 
can: climb, descend, take off, land, bank 
left or right, navigate batwtinn beacons, 
raise/lower the flaps, raise/lowrr the under 
carriage, adjust engine rpm, 
raise/lower the noM 
varying amounts. 

BACKGAMMON 
For the 16K Spectrum. 
8 lnvuli of play from notion to oxpoit 
Full colour display of tables and dice 
Gamble on a single tjams or a series 
doublo or quits. All the 
feature* ol the ancient 
game. 

£595 

£4.95 
£5.95 

Explore the dense forest, gloomy castle, 
maze and mountains, confront ihe dwarvM, 
elves, dragon and centaui Your QUEST is 
to locate the ancient scroll, 
An enthrnlling adventure 
for the 48K Spectrum. 

MAZE CHASE 
For the 16 and 48K Spcctrum. 4 or 12 
mazes, highest score to date. 4 independent 
guardians, 3 lives, full colour, fast machine 
code action, magic straw 
berries, eat lemons to score 
moro, real time scoring. 

COUNTRIES OF 
THE WORLD 
16 and 48K on one cassftte. 
Countries of the World is an educational 
packaoc designed to give an appreciation 
of the location of all the main countries. 
I6K version shows tho position of cach 
country and names its capital. 
48K version: all the asove plus prints the 
population, si/c.curronc^.and main languages 
of each country, and 

smallest countries etc. 

HEW80N 
CONSULTANTS 

DRAGONFLY 
Real time flight smulator for the 0RAG0N 
32. Two runways, takeoff , 
land, bank, adjust tr im, 
full instrument deploy. 

SPECTRALPANIC 
For the 16K ZX Spectrum. Climb the 
ladders, dig hole;, bury monsters, eat the 
power pill, move fast to 

screen sconng, 3 I vos. 

Moke cheguci.'PO's oavable ;o Hewion Con.-iultont> 

, OxooOXIOOEL 
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\ n o i f n h e x - 7 p r o c k b i d u m p • - / » • « > 
1 2 4 0 i f n m 4 x - 3 r m k h v 8 1 e * v i * 8 i x > 
1 2 7 0 I F W H - 1 P R O C R O C K E T I 4 . F 4 3 - 7 N N X . 4 0 ) ( P R U C N R O O S . 1 
I TOO N M M B f X * t 
1 2 9 0 U N I I L N N X > 4 4 / F D O n 7 * 7 3 - 1 
I J O O C N W W X 
1 3 I O 
I 3 W > * H i l « > H M t 5 
I S J O F R O C C U t O U R ( 1 4 / 1 
1 3 4 0 I F B I X P R f l C l B < 4 7 , 1 2 4 1 
1 I S O 7 * 7 8 - 1 3 4 
1J40 i^/A-a/ 
1 3 7 0 » » a - * 6 8 o o 
1 3 0 0 R E P E A r 
l Z f o r n D t o a < t # f X > 
1400 IF »(NNX*2I-2 PROUTOtl M T l i m i 
1 4 l O W . l - W i l . 1 
1 4 2 0 I N T I L H W - W B t O OR 7 4 7 3 - I 
1 4 3 0 e n o p r o c 
1 4 4 0 
I4SO n i l W U ^ I U l , 
1 4 4 0 P R O C C O L O U R O S O ) 
1 4 7 0 I F B I X P R O C l B ( 4 7 , l 2 4 » 
1 4 0 0 ' 4 7 * — 1 2 4 
1 4 9 0 ' . • 1 7 a - 4 / 
I S O O I M 4 U M 
I 3 I O F c F P F A l 
i 3 7 « i m i * : o o i » n h 
1 3 S O 1 
1 3 4 0 I F I M X - 4 4 1 9 0 P R O C D A M 
1 3 3 0 IF N M X 7 4 7 0 8 1 N N I - L U 0 O 
1 3 4 0 U N T I L • • 4 7 3 - 1 OR F I I I X - I 
1 3 T O E N D P R O C 
1 3 8 0 
l ( W O O E F P R O C D O I L O C X I 
1 6 0 0 1 1 T — T I M F 
1 4 1 0 F U C L X - F X J E L X - 1 
1 6 7 0 I F r u r i . x < 0 7 4 7 3 - 1 
1 6 3 0 I K r u l I . X < 3 0 A ND r I JC l X AOO 6 - 1 QOIINO t . 1 3 , 2 0 0 . 3 1 0 0 

UNO 1 , - 1 0 , 1 0 0 , 3 
1 6 4 © I F F U C L X MOO 7 7 « 0 P R O C F U E t 
1430 >*no-->» ocx 
1 6 4 0 • » 4 M 2 - L l « ; x - ' I 

1 4 / 0 l « 7 6 / 4 - 1 I P 8 X - ' ' 4 / / . 2 3 . * " 4 7 J a " l P 8 X - S 2 l l F I I P B X - H I M 
E M I M O t J 4 0 > 3 4 7 4 / 4 - n 

I 6 0 O I F - > 4 7 0 - 1 7 ( 7 4 7 4 « 7 3 4 » 7 1 7 7 I - J 7 
I 6 T O C A l . l ROD 
I 7 0 0 D M L 8 0 * 0 1 1 
1 7 1 0 C M I P R I 
1 7 2 © P R O O W W 
I / J O I.AI I H M C n Ml 
1 / 4 0 LAI I M M U J N L F 
1 7 3 0 C A L L CHECK 

I / 4 0 I F - > 4 / 3 - 1 F « n r C R A f i M < v v l l i C N O P P O T 
1 7 7 0 c m I MAN 
i / o o i f - i ' 4 - 1 c m . i f i r i . i f " 4 / 4 - o P M O C M i a s a i O P 
1 7 9 0 I F 7 4 7 8 - 1 C M I P O M I i i j r 7 4 7 0 - 0 P R Q C B t t l B a t O P 
I D O O N E P E A I U K T I L 1 I I O T T 1 . B K 1 L L X 
1 8 1 0 F N U P R O T 
IB2o 
1 8 3 0 i x i w i i i c w M H N 
I 0 4 O l /OO J | , 0 , 0 , 1 3 2 , 1 3 / , 1 1 4 , 1 4 1 , 1 1 . 1 7 , O l P R I N t " U C t< « 

m b 1. f R " 
I O S O VDU 3 1 . O , I , 1 3 2 , 1 S 7 , 1 3 4 , 1 4 1 . 3 1 , 1 2 , l i P R I N l " 0 C R A 

M B L E R " 
1 B 6 U VOU 3 1 . 1 , 2 , 1 3 7 , 1 3 2 1 P R I 111 , B c o » « - | 0 « » l 2 9 | " 0 0 0 0 0 0 M | 

C H R I I 3 2 | * S h i p « " i r M R 4 l ? 9 | L I W M X - l | C » « « l 3 ? | " C i r c u i t s ' ! 
0 # » * I 2 « | C I R C U I T X | 

I M / O VOU 3 1 , 0 , 2 4 , 1 3 4 . 1 3 / , I -.71 I ' l l I N I •» I n l • , O l l < » 1 3 0 | 
1 0 0 0 F O R 1 - 4 S O TO 4 0 0 
l e - m - > i - o 
1 9 0 0 » C ) i T 
I t IO IWX-O 
1 9 7 - 1 n i H N : t I « l 
I 9 S O F U F . L X - 6 0 0 
I 9 4 U M X - I 
1 9 3 0 K N > X - O 
1 9 6 0 V Y X - 4 / E D F 
1 9 7 0 7 4 3 0 - 4 9 B 
1 9 8 0 7 4 3 1 - 4 7 0 
1 9 9 © I I I T X - O 
2 0 0 0 F F I O C S C O F l t 
2 0 l O P R O C F U E L 
7 0 2 0 E N O P R O C 
T 0 3 0 

m * o n c f p m o t m a n 
2 0 3 O O O X - O 
2 0 4 0 I F I M > K V - A 6 V Y X - Y Y X 4 0 
2 0 7 0 i r i n k 8 v 7 0 Y V X - Y V X ' 4 0 
7 0 0 0 I f I N M Y 1 O C X - 1 
2 0 9 0 I F I N F t Y - 9 9 B O X - I 
2 I O O Y Y X - Y Y X » O O X 
2 i io r w x » i / y x - h i m f m i moi> 4 0 
2 1 2 0 I F T V Y X ' 7 O R T V V X * 7 4 V V X - W X - 0 0 X 
2 1 3 0 " > 4 5 © - V V X i ' ' V 3 l - V Y * 0 1 V 7 3 4 
2 I 4 0 I F - > 4 7 4 - 0 I F I N K C V - 7 4 ' 4 7 4 - 1 a l T X - Y Y X . 4 3 a - > 4 7 2 - T T X a 7 

4 7 . 3 - T T X O I V 2 3 6 
2 1 3 0 I F - ' 4 / H - O I F l N F t V - 9 7 9 0 U N 0 2 , 3 , I S O , 1 1 7 4 7 1 * . 11 T 3 X - V 

? X « B T : > 4 / 6 - 1 T X i - 4 7 / ^ T I X D I V ? 3 6 
216© FNHRhOC 
2 1 / O 
7 1 n o o n p n o L ' M i u u u i o e 
2 1 9 0 P O * - 7 4 7 2 » 2 S 6 » 7 4 7 3 
2 2 0 0 I F 7 P O X - 3 2 P O X - P O X . I . C O T O 2 T O O 
2 2 1 0 I F " " P O X> 1 2 7 CNOPROC: 
7 7 T O I F « i r C I ( J R X < > 6 P R O C C H E C 1 . A L I E N 
7 2 . 3 0 t NOP ROC 
7 2 4 0 
7 2 3 0 O F F P R O C B O N D R T C F * 
7 2 4 0 P O X " 7 4 7 6 » 7 3 6 » ' 4 7 / 
OS*"* I f ?P©*> 15> t HGftMK 
7 3 o o i i a i : c i n t x < > 4 p r o c c i c c k a l i c n e l s e p r o o c m e c k b a m 
2 2 9 0 t N D P R O C 
2 3 0 0 
2 3 1 0 D E F P R O C C H E C K A L I E N 
7 3 2 0 I F 7 I P O X . l i . 3 V P K O C M U P O u r I P O X . 2 1 i P N O C B C 1 1 E N B F 1 W C 
7 3 S O I F V P U X - 1 0 4 AMI) M P O X . M - 4 7 P R O C R U B O U T I P 0 X - 4 0 . 2 ) ( P 

N 0 C 8 C 1 a D t t P R O C 
2 3 4 0 I I T P O X — 3 9 P N O C R U B O U T i P O X - 1 , 2 ) I P R O C 8 C I a t N D P R O C 
2 3 5 0 I F 7 P O X - 4 7 6 N 0 7 < P O X - l - 1 0 4 P R O C B O O O I i r ( P O X - 4 1 , 2 > . P 

M C K l i M M O C 
2 3 6 0 i r 7 I P O X - I 1 - 3 9 p R n c n o o a u i i p i t x 2 , 2 ) a p r o l i x 1 • i n d p r o c 
2 3 7 0 I F ° < P O X * 1 > - 3 3 P R O C R U W U I I P O X . 2 1 i P R O C 8 C 7 i F N O P n u C 
2 3 8 0 I T 7 P 0 X - 9 4 AND " X P O X M - 4 7 r n O C n u O O U l I P t J X 4 0 . 2 H P R 

o c a c 2 i e n o p r o c 
2 3 V O I F 7 P O X - 3 3 P R O C R U B O O I i W J X I , 2 > . F R O C S C 2 . F N O F R O C 
2 4 0 0 I F **POX—47 AMR 7 ( P O X I - 9 4 P R O C f t U O O U l ( P O X 4 1 . 7 ) I P K 

I J C 8 C 2 l F N I ) P R O r 

2 4 1 0 I F 7 I P O X - I 1 - J 3 P R O C R U O C 1 I I I P O X - 2 , 2 » « P R O C 8 C 7 i t N I ) P R O r . 
7 4 2 0 I F 7 ( P O X . I 1 — 1 1 7 P R ( X M I I ( » I T < P O X , 3 > | P R O ( : « C 3 l » N O P « n ( : 
2 4 3 0 IF 7 ( P O X . 1 > — 1 2 7 P R O C J W I t l A M ( P 0 X - 4 0 , 3 ) i P M K B I J l feNOPR 

OC 
2 4 4 0 I F 7 I P 0 X . I 1 - I 0 9 P R O C O K X f 1 ( P O X - O O , 3 1 I P R 0 C B C 3 I l NUF*W 

O C 
2 4 3 0 I F 7 P O X - I 1 7 « N 0 7 I P 0 X 1 1 - 9 6 P R O O I U B O U 1 ( P O X - 1 , 3 ) i P R 

U t b L - 1 1 1 M M M . 
2 4 6 0 I F ' I P O X I 1 - 1 0 6 P R O C m i t O u l ( P O X 4 1 , 3 ) • P O O C B C 3 1 E N O P R 

O C 
2 4 7 0 I F 7 P 0 X - I 0 9 AND 7 I P O X - I I - 1 0 4 P R O C R U B O U T ( P O X - B I , 3 1 1 

P R O T NT. J i F N C P R O C 
7 4 8 0 I F 7 ( P O X . 1 1 — 1 1 1 P R O C M U N X l l < P O X . 2 > l P W O C K 4 i e N O P R O i : 
7 4 9 0 I F 7 P O X - 3 4 AND 7 I P O X . I L 4 7 P N O C R U B O U r < P 0 X - 4 0 . 7 > I P R 

O C G C 4 i » N O P R a C 
2 3 0 0 E N l ) F * O C 
2 3 1 0 
2 3 2 0 O C F P R O C O C I 
2 3 3 0 UUUND 0 . 2 . fCMD ( 3 > * 3 , 1 
2 3 4 0 O C O A E X - 8 C O R C X . 2 3 

7330 FUCL:-TUtl.X»23 
7360 IF Fl»l X -4AO FIWAX-460 
7370 PROt-V.OR» 
7380 PRIlCfUE*. 
2 3 9 0 F N O P H O C 
2 4 0 0 
2610 DCFPVOCOC2 
2620 S O I M I 0,2,RMD(3) >3.1 
2630 5CORtX-DCOREX«RNOI3i "SO 
764O PROC«CI»r 
7630 FNfXHOI 
766(1 
2 * 7 0 0 4 F P 4 0 C 9 C J 
7 4 0 0 * i i H M l 0 , 7 . W « i 3 l * l , l 

cirnmii .wnot i i . in 
2700 PR0C4C0R£ 
2710 CNOP«OC 
2720 
7730 DCrmocsc4 
7/40 BOIM 0,2.RNU(3)«3, I 
7 7 3 0 « C ( M X - W : i l R * X . 7 3 
7 / 6 0 P M K I I L J V I L 
2770 ENWHOC 
2700 
2790 Dcrp«ocecor<e 
3UOO PRIN- l > I A ( 9 , 2 l »RIUMT»(-0OO0O0-«8TR»IBCOREX> , 6 1 
.•BIO IF ncfwrx '-IOOCKI AND »IRAX-I I IVI SX-l IVFBX-l I >1RAX 
OtHOUNI) • 1 * 1 . 9 6 , IOl9ll(ISO 3. 13.411. lOlUMINI) 3.-I3.V4.IO 

IPRINI (Afl'24,21 |l IVCBX-1 
J020 cNomoc 
71130 
J840 W1F PftOCF UCL 
2050 P R I N T lAd<B,24>iSrRlNO*iFlALX OIV 22,",-||" 
2040 rNBPWC 
ro/o 
;80i> OFFpftOCROMHII (3l:KrtNX.IKIWNX> 
2B90 -•43/.OONNX-1 
7 9 0 0 
29io ••439-SI:KFFNX OIV r\s 
OT90 C(U l laniiul 
2910 I 1̂1 ICC 
2 9 4 0 L N B P f « L 
2930 OCrr-FOCCXCKEtASE 
J 9 6 0 I F - > F O X - 7 3 3 OR - P O X - 4 / OR " ' P O X - 1 7 * E N O P N O C 
7 9 7 0 N I 1 X . I 

F N D P H I T 
m o 
JOOO D C F P K K O O * 
3010 OMINI 1.1,1,73 
3020 MUNO 2,1,1,73 
JOJO UJUNI 3 , 1 . 1 . 7 3 
3040 F O R (CL-1 TO T O O O l N C X I 
V>30 C L B 
t060 FOR 11X* 3 TO 4 
J070 VIM I I , 3. I IX, 141 it-RIMI - C O N O R A I U L A 1 I O 
N a-
3080 VOU M , / , IIX *4,141,1 32,137,1 31 ilNINl « V o u Ha 
v a '|CH1« 136 
30*0 VIKl 31 ,7, IIX»8.141,132,137,1311 PRINT. T o a u 1 • 

I a a "iDIII 136 
JIOO VOtl 3 I , 7 . I I X * I 0 . I 4 I . 137, 137.1311 PR INI -V o u t R 
a k 0 •iiHHt 136 
JIIO VOU .M , 3 . 1 IX. I / . 1 41 , I 791 N̂ INI ' N o - t r y A g 
a I n" 
l i ve •* I I 
3150 VOU !1,U.0,132,137,31,30,0.134,31,u.IS,132,137,31, 

30,15,136 
3140 COL X - O 
3130 FOR l- l 10 S O 
3I60 FOR >-4 t o 3 7 HTTP 7 
'I/O vtMl 'I.X.J.COLX riio 7.179,31 , «,4,I(»X not! 7.139 
3IBO (VM X*i:ot x . I 
3190 HOT, 
3 T O O CIRCVMX-CIRCUI TX* I 
3 2 1 0 C E C T C R X - I 
-.720 M i i r a x - ! * : o R r x « 2 o o c i 
J 2 3 0 B M L I X - 3 
$ 2 4 0 C L « 
3 2 S 0 P R O C S C R t t N 
32*0 f now or 
1 2 7 0 
3TWO M . I l « O C T UK LIXIMI - < VPUCX > 
1 2 9 0 V P X - : i VPOBX 

*300 vOO •|.37,VPX.|04.39,32.3I,J7,VPX.|,104.47.32 
3 3 I O CNCF 'FOC 
3320 
3330 OErPFOCM»8TERV (yPOBXi 
3340 YPX-; I - VPUSX 
3330 vCHI •|,3/,VrX,104,96,37.11,37,VPX»»,93,47,48 
iMu cnurriM 
1370 
3 3 8 0 O C F P F O C F b A L L i V P O S X ) 
3390 VOU 31 • 36. V P O Q X . 126, 119,100,40.31,36, V P O S X * I . 4 3 . 4 6 

.33,36 
3400 ENOPTOC 
3410 
3 4 2 0 I * f N U C M X : • I. t I M M M X I 
5430 ŜS-MPUilX 
5440 7486-MPOUX OIV 236 
3430 CALL R O O E T 
3460 CNOMOC 
3470 
3 4 8 " D t F P F O C M R O C t H 
V4VO HOOl 'LVO-l 
5 3 0 0 R O C i a 7 4 9 | - R N 0 1 1 4 1 * 3 
5310 R O C O - 4 7F'4S 7NNX»40 
3320 ROCFX7492-OOCCX 
3330 POOT'473-I»OCCX OIV 236 
3340 ROCF>-ROCKX>4 
3330 IF RCCKX-28 ROCTX-O 
3 3 6 0 F N 0 P 9 0 C 
3370 
3380 OtF PFOCNBOUNCER 
3390 BNCX*47EAa~7M«Xa40 
5400 7438-BNCX 
3610 743C-8NCX DIV 236 
3620 CALL BOUNCER 
3430 noiiNcr.x-'Mij-DNr.i 
3640 K3UNCrX7404-BMCX OIV 736 
5630 WUNtEX-BOUNCEX.3 
3640 IF BnMTFX-9 KIJNCXX-O 
3 6 7 0 F » « P » n r 
3*80 

DI.F PdOCOFAb 
3700 L I V f c O X - L I V K B X - l 
3 7 1 0 " > 4 7 » M » 
3720 F(* KL-I TO lOOO.NUT 
3 7 3 0 t r Liveoxoo c l b i p a o c i s c n l c n 
3740 LNOPMX 
3730 
- 3 7 4 0 D F F P f n r . r . i a o u r i c o l x i 
3770 FOR IX-4/r./O in 47F9B OfFP 40 
3780 7 1 x—(Ol X 
3790 » « ' 
lOOO I NH11»»: 
taio 
3870 KFPR0CCRA6H(SX> 
3 D 3 0 « X I N C ' 1 . 0 , 0 , 1 
3 8 4 0 CALL NAN 
WW UUWW U.V.U, 'IBOUMU U,7.6, 41 WAINU V . * • 6 . IOI UULNI7 U 

,2.6.3 
3860 TCOL X—7% 7CF 0 
.3870 FOR l- l TO 3 
3080 PnOC(XX IIP IMND I /I . 144 I 
5890 CM I RUR 
590) FOR 14 1 - I ID ISOlMII 
3910 CM.I "AN 
3920 FIH IFI >| 10 "NO( 1301*30 
5930 M I T , 
3 9 4 0 ' 6 X - 4 6 0 6 8 3 0 2 8 
3930 GX-40-43DFF6C78 
3940 BX« 00-4227321 TO 

3 9 7 0 8 X 7 4 - 4 2 4 
3 9 8 0 0 X 7 4 4 - 4 2 4 
J 9 9 0 8 X " > 8 4 — 4 2 4 
4 0 0 0 F O R C O L - 1 4 3 TO 1 3 1 
4010 PROCCOL(XM (CO. I 
4 0 T O F O R 0 4 1 - 1 1 0 R N 0 < 3 O 0 I . B 0 l M ! K T , 
4 0 3 0 F^rtK C O L O U R ( TCULX i 
4 0 4 0 C N D P R O C 
4 0 3 0 
4 0 6 0 O C F P R O C B A O C 
4 O 7 0 VOU 3 1 . 3 6 , 2 0 , 3 4 , 9 9 . 4 1 . 3 1 , 3 4 , 2 1 , 1 0 1 , 4 3 , 9 9 , 3 k , 3 4 , 2 2 . 

9 3 , 6 3 , 1 1 / 
4 0 « 0 F N O T R O l : 
4 0 V » 
4ioo MFPRocrmix.mo 
4 l l O P R I N T ! « » ( ! . S I | B T R l N O » l 3 9 , ^ d « « T X ) 
4 I T O P R I N T T A 8 < 1 , 2 3 ) I 8 F R I N 0 4 I 3 9 , C t f f t « B X > | 
4 1 3 0 L N O T f l O C 
4 1 4 0 
4 I S O D C F P 8 0 C 0 V E R 
4 1 4 0 VOtl 2 8 , 1 , 2 3 , 3 9 , 3 , 1 2 , 2 * 
4 1 7<> P R I N T T A B ( 3 M , 7 > | * • 
41Mo m n c m i M i i i s i i 
4 1 9 0 P R I N t I A I I . 1 3 , 1 1 ) , - p p p i i p p p p p > p p p p p -
4 T O O P R I N t T A B ! 1 3 , 9 1 1 > 3 < 1 J -
4 2 I O P R I N T T A B l 1 3 , 1 0 1 | " 3 3 6 ( 6 4 - 0 3 - J I > • 
4 2 2 0 P R I N T T A B ( 1 3 , 1 1 1 a * 3 3 « r X 7 ' 5 3 ' S u p ) i • 
4 2 3 0 r R I N T 1 « O I I 3 , 1 2 l | - 3 3 p 0 0 x > _ p 0 1 j * 
4 2 4 0 P R I N T T A B I 1 3 . 1 3 ) I " 3 0 3 S i l l • • • I p i 1 ) • 
4 2 3 0 P R I N T T A B I I 3 , | 4 l | - 3 3 > , > X . J J * 
4 7 6 0 P R I N T 1 M I I J , 1 9 ) | ' u w i m n t t n u ' 
4 2 7 « > F < * l - l 1 0 3 
4 2 8 0 F O R COI — 1 4 3 T O 1 3 1 
4 7 9 0 F9UICOOI O U R ( C O L ) 
4 3 0 0 F O R O C L - I TO S O i N C X l 
4 3 1 0 N C K T , 
4 3 2 0 E N O P R O C 
4 3 3 0 
AXtt i » w n u » 
4 3 9 0 > F « 1 3 , 0 
4 3 4 0 C L M 
4 3 7 0 I F B C O R F X ' M X 1 B I 8 0 1 0 4 3 0 0 
4 j o o r s i x r i B ; 
4 J 9 0 VOU 7 3 , 1 . I | 0 | 0 | 0 | 
4 4 0 0 P R I N T T A B I 0 . 2 2 ) i ' Y o u u - o M • i R l OMI > ( " O O O O O O " • H i n t 

incoftrx).6> 
4 4 I O 1 W H M 1 Al l ( 0 , 2 3 > - E n t m r y o u r n — a . . - H 4 I 8 ) 
4 4 2 0 M » ( 8 > - l E F T « ! M » ( a i , T O I 
4 4 SO VOU 2 3 , I , 0 | 0 | 0 | 0 | 
4 4 4 0 C L B 
4 4 3 o NX ( 8 > - O T O R F X 
4 4 6 0 F O R 1 - 1 TO 0 
4 4 7 0 F O R J - 2 1 0 0 
4 4 8 0 I F M X ( J ) > ^ 4 X I J - 1 I 1 X - H X ( J > i H X ( J I ^ f X ( J - l I « H X ( J - I I —T 

X i l » — « < 0 > | H * ( J ) - N * ( J - 1 > | M 4 1 J - I ) . 1 » 
4 4 9 0 F » X t , 
4 3 0 0 P R O C P t M 
4 3 I O VOU 3 1 , 1 1 , 7 3 , 1 3 1 1 P R I NT - p r « « « - 1 C H R * 1 3 4 1 - H P R C F B A R * f 

O « t * 1 3 7 | " t o p l a y " 
4 3 2 0 R E P E A T U N 1 I L O C T - 3 2 
4 3 3 0 C N D P R O C 
4 3 4 0 

4 3 3 0 B E F P R O C P T B t . 
«»*o UBI XI, «,o, im,3>7>PnlNT HTMMU l77,On<l7I) ,o«ia I 

8 0 
4 3 7 0 VOU 3 1 , 3 , 1 , 1 4 1 , 1 4 3 , 2 1 4 , 1 3 2 , 8 3 , 1 3 4 , 4 / , 1 3 2 , 8 2 , 1 3 4 , 4 3 

, 1 3 2 , 7 7 , 1 3 4 , 6 6 , 1 3 2 , 7 4 , 1 3 4 , 4 9 . 1 3 2 . 8 2 , 1 3 1 . P R I N T • u v n ' i 
L > 4 I « I 4 3 | C H R * 1 0 I 

4 3 0 0 VDO 3 1 , 3 . 2 . 1 4 1 , 1 4 3 , 7 3 4 , 1 3 2 , 0 3 , 1 3 4 , 4 7 , 1 3 2 , 8 2 , 1 3 4 , 4 3 
. 1 3 2 , 7 7 , 1 3 4 . 6 6 . 1 3 2 , 7 6 . 1 3 4 , 6 9 . 1 3 2 , 8 2 , 1 3 H P R I N 1 - u u n ' i 
0 4 > * 1 4 3 | C H R * I 8 I 

4 3 9 0 VOU 3 1 , 4 , 3 , 1 4 3 . ! 7 0 « P R I N T 8 T R I N 8 4 1 2 7 , C H R « 1 7 2 » | D « I I 
6 3 

4 6 0 0 F O R I a | TO B 
4 6 I O VOU 3 1 , 4 , 1 * 2 * 4 , ( 1 - 1 ) MOB / * 1 2 9 
4 4 2 0 P R I N T , l | - | - | M I 8 H l t l * 0 0 0 0 0 0 - - B l R « ( H X I l > > , 4 l | - . . 

. ' • • « • ( I > 
4 4 3 0 N C K 1 
4 4 4 0 E N O P R O C 
4 6 3 0 
4 4 6 0 O F F P R O T . I M R T R 
4 6 7 0 ( 1 H 
4 6 » 7 F O R 1 - 0 1 0 11 VOU I I , 0 , 1 , 1 3 4 , 1 3 7 . 3 1 , 3 9 , I . I 3 4 t N C X l 
4 6 9 0 F O R l » 2 1 0 7 | VDU 3 1 , 0 . I , I M , I B 7 , I S O , 3 1 , 3 9 , 1 , 1 3 4 1 Mf. 

X I 
4 / O O F O R I—O I O I O I V O U 3 1 , 0 , 1 , 1 3 4 , 1 3 7 , 1 3 7 , 3 1 . 3 9 . I . 1 3 6 I N 

611 
4 7 1 0 P R I N I T A B I 3 , 2 ) | - p p p O p p p O p p p p p p p -
* 7 > Q m i NT T A B I 5 , 5 I | " I . I , I J l . O < , I J l i O l , 1 4 C I I < » , 1 I » l . « t . , M * 

4 7 3 © P R I N I T A B I 3 . 4 ) ! - M l / - J J 7 3 3 . ' » 1 . 0 3 3 4 4 3 3 1 4 I . r i C M M 2 3 a 

4 7 4 0 P N 1 N 1 1 A B ( 3 , 3 ) » - | 7 - J j t « 3 » j j > u 3 3 3 0 3 u f i ~ j * o i p > J M 4 3 

4/30 PRINT 1AM 13.61 | " •/,/ , X I.,. ( . . - X 

4740 PRINI 1ABI4.9) | - C o p y r l ( j h t (el DavlB Brllflr. I983" 
4770 VDU 3 1,3! 13.133 • PR I NT -Con-.rols I • 
4/I4J VOU 31 , 17, 13, 129|PHINT "A 11 C l«<« 1 311 "Up* 
4790 VBU 31,17,14,1 29i PRINT "I ' | 1311 "Do—. " 
4800 VOU 31,13,15.129iPRINT "SHIFT •|DMI3l|'ForMrita-
4810 VDU 31 .9,16, I29IPRINT -«P«:F BAR " | 0 « M 1311 <lKkM 

4H20 VDU 31, 17, I 7, 179. PRINT -NFIUNN • | (>«• 1 3 1 I "PI rm Mia 
«l la-
4850 VDU 3I,I3,IB,I2VIPR1NT -1A» • |CHR« 1311 *0r op Oamt,-
4840 VOU 31,12,19,129iPRINT -EBCAPC • |CHR»13tI "Bta/ t TMj 

• in" 
403O VOU 31,3.73.I33IPR:NT *Prm « *iCI0t» I 7"7i * I • 

!(:.«<»! 311 *«or I Nt) I ROC r IONS-
4HM> VDU 31 , I 7,23* 1381 PR I Ml -B ' |CHR«I 311 *ta BTART-
4H70 HfPFAl A«-I«FT« 
4880 UNTIL A4--I* 08 A»-*«-
4890 PRINT TAB(3.22)|Ef^(80l| 
4TOO IF A4--1* PROCI 
49IO VOU 31,10,23.130IPRINT -Mtlch i p M I aval 7" 
4*7 TO VOU 31 ,0.24, 130l PR I Ml ' ( I l«lu> to 3 («aat))>| 
4930 REPEAI A*-OE1* 
4940 l*«IIL A4--I- OR AM'!' OR V4-*3' 
4930 F>l(I Xa(X-VM lA»l)a7.4 
4960 80UM0 1,-13,96,3 
4970 BOUND I, 13.48.2 
4980 BOUND 1,-15,144,3 
4990 PAINT TA4I0.33I t0>C(7ai | 
SOOO VOU 31 ,B,23, I30IPRIMT -Praia* IOMI34I-BPACC BAR-1 

C H R * 1 J7| -to play" 
3010 REPEAT INT IL OET-32 
3020 tNDPROC 
S030 
3040 DCFPRCt: 
3030 a n 
3060 VOU 31,I,0,132,137,31,39,0,136 
SO 70 VOtl 31.0,1,141,1 32. 137. 134,pw INT - SCRAMBLE 
R "| !:••<• I 31 | • iriltriirl inn. *|C4R«I36 
3080 VOU 3I,0,2,I4I,I32,I3/,I34|PMIN1 • t C R I H l L I 
R •• | CHR4 I 311 * 1 natrucl ion* *|C4R«IB4 
5090 VBU 31,1,3,132.157,31,39,3,156 
S l O O VDU 31,2.4.I43IPR1NT -
5110 VDU 31,2,7,1431 PRINI »j«-
SIAI VUO 31. - .is, 1431 PR I Mi "na aiLMh>WI I "tnaav Ml aai I 

a ....-|CHR«l34a-SO point*" 
31 SO VOU 31,2,lO,1431 PRINT "h|4" 
31477 VDU 31 ,2,11 ,I43IPRIN> "h/4 "aLHR*1311 *Pual Ouad . 

-|CHR4I34|"23 pnlnta" 
3ISO VDU 31,2.13.I43IPR1NT "h'4* 
3140 VDU 31 .2.14.1 43lPRINT " ./O " I CHR4 I 31 a "Myat ar y Baa 

a "lORUlti'T? point a" 
31 /O VOU 31,2,14,1 43a l*R INT "hoa." 
5180 VDU 31,2.17,145,34 ,47,39,32,32,131 a PR INT "Bounca F 

liaar . ...*|CF««I34|"73 p o i n t * ' 
3190 CHOPROC mm 
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Program 2. 
10 P R I N T T W P O K E 5 5 , 0 : P O K E 5 6 # 2 8 C L R 
100 F0RZ-7168T07679:RERDX POKEZ,X NEXT F0RZ-673T0751•REf lDX POKEZ,X = NEXT 
2 0 0 D A T f l 2 5 4 , 2 5 4 , 1 4 6 , 1 4 6 , 1 4 6 , 1 4 6 , 2 5 4 , 2 5 4 , 1 4 6 , 2 5 4 . 1 4 6 , 2 5 4 , 1 4 6 , 2 5 4 , 1 4 6 , 2 5 4 , 2 5 4 , t 

2 5 4 , 2 5 4 
210 DflT A 2 5 4 , 6 8 , 2 5 4 , 2 5 4 , 2 5 4 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 . 1 7 0 , 2 5 4 , , 1 6 , 1 6 , 5 6 , 5 6 , 1 2 4 , 2 5 4 / 2 

/ 1 6 / 5 6 
2 2 0 D A T A 5 6 , 2 5 4 , 1 7 0 , 2 5 4 , 1 7 0 , 2 5 4 , 1 6 , 1 6 , 1 6 , 5 6 , 5 6 , 2 5 4 , 1 3 0 , 2 5 4 , 1 6 , 1 6 , 1 6 , 5 6 , 1 2 4 , 1 2 4 

5 4 , 2 5 4 
240 D R T R , 1 0 8 , 1 0 8 , 1 C 8 , 1 6 8 , 2 5 4 , 2 5 4 , 2 5 4 , , 3 6 , 6 0 , 2 4 , 3 6 , 6 0 , 2 4 , 
£ 5 0 DRTR255 ,255 , 1 3 6 , 8 5 , 3 4 , 2 3 5 , 2 5 5 , , , , , , 2 , 1 4 2 , 2 3 3 , 2 5 4 , , , , , , 1 3 , 8 6 , 2 4 6 
260 D f l T f i , , , 8 , 1 0 , 9 4 , 1 2 6 , 2 5 4 , , , 2 , 1 3 0 , 1 3 8 , 2 1 8 , 2 2 2 , 2 5 4 
270 D A T A , , , , 1 2 8 , 1 4 6 , 2 1 4 , 2 4 6 , , , , 1 2 8 , 1 9 2 , 2 6 0 , 2 0 2 , 2 3 8 
2 8 0 D A T A , , 2 1 9 , 1 4 6 , 5 1 0 , 8 2 , 2 1 9 , , , , 1 7 9 , 1 7 0 , 1 7 9 , 1 7 0 , 1 7 1 , , 8 7 , 8 2 , 1 1 4 . 8 2 , 8 7 , 
290 D R T R , , 1 1 7 , 6 9 , 8 7 , 8 5 , 1 1 7 , 
300 D R T R 1 2 4 , 2 5 4 , 1 9 8 , 1 8 6 , 2 5 4 , 2 1 4 , 2 1 4 , 1 2 4 , 1 2 4 , 1 8 6 , 1 9 8 , 2 5 4 , 2 1 4 , 2 1 4 . 2 5 4 , 1 2 4 
320 D R T R , 2 3 3 , 1 3 7 , 1 3 7 , 2 3 3 , 1 3 7 , 1 3 7 , 1 3 4 , , 1 1 6 , 6 8 , 6 8 , 1 1 6 , 6 3 , 6 8 , 1 1 9 
340 D R T R 3 , 1 5 , 6 0 , 1 2 7 , 2 0 1 , 1 2 7 , 6 3 , 8 , 1 2 8 , 2 2 4 . 1 2 0 , 2 5 2 , 3 8 , 2 5 2 2 4 8 . 3 2 
360 D R T f l l , , 8 , 3 6 , 1 2 S , 4 0 , 5 , , , 8 0 , 1 2 9 , 4 0 , 6 4 , 2 6 , 6 4 , 4 5 
3 8 0 D R T R 0 , 3 4 , 1 3 6 , 6 , 3 2 , 1 0 , , 1 8 , 6 4 , , 3 2 , 1 3 2 . 3 2 , 1 3 8 , 3 2 , 
400 D A T A , , , , , , , , , , , , , , , 
420 D R T R 1 5 3 , 1 5 3 , 1 2 6 , 2 4 , 6 0 , 3 6 , 6 6 , 1 9 5 , 2 4 , 2 4 , 1 2 6 , 1 5 3 , 6 0 , 3 6 , 3 6 , 1 0 2 
440 D R T R 3 , 2 , 3 4 , 2 , 2 , 2 , 3 4 , 3 
450 DRTR255, , 2 5 5 , 2 S 5 , 2 5 5 , 2 5 5 , , 2 5 5 , 2 5 5 , , 2 5 4 , 2 5 4 , 2 5 4 . 2 5 4 , , 2 5 5 
460 D R T R 2 5 5 , , 2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , , 2 5 5 , 2 5 5 , , 2 4 8 , 2 4 8 , 2 4 8 . 2 4 8 , . 2 5 5 
470 D R T R 2 5 5 , , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , , 2 5 5 , 2 5 5 • . 2 2 4 , 2 2 4 • 2 2 4 . 2 2 4 , , 2 5 5 
480 D R T R 2 5 5 , , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , , 2 5 5 , 2 5 5 , , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 - , 2 5 5 
510 D R T R 2 5 5 , , , , , , , 2 5 5 , , , 1 5 4 , 1 4 6 , 1 5 4 . 1 4 6 , 2 1 7 . 
5 5 0 D R T R , , 1 8 0 , 1 6 4 , 1 8 0 , 1 6 4 , 5 4 , , 2 5 5 , 1 4 1 , 1 8 5 , 1 4 1 , 1 8 9 , 1 8 9 , 1 8 9 , 2 5 5 
570 D R T R 5 6 , 1 0 8 , 1 9 8 , 1 9 8 , 1 9 8 , 1 0 8 , 5 6 , , 2 4 . 1 2 0 , 2 4 , 2 4 . 2 4 , 2 4 , 1 2 6 , 
580 D R T f l l 2 4 , 1 9 8 , 6 , 1 2 , 5 6 , 9 6 , 2 5 4 , , 1 2 4 , 1 9 8 , 6 , 2 8 , 6 , 1 9 8 , 1 2 4 , 
590 D R T R 2 8 , 6 0 , 1 1 6 , 2 3 0 , 2 5 4 , 1 2 , 1 2 , , 2 5 4 , 1 9 2 , 2 5 2 , 6 , 6 , 1 9 8 , 1 2 4 , 
600 D R T A 6 0 , 9 6 , 1 9 2 , 2 5 2 , 198 , 198 , 1 2 4 . , 2 5 4 , 1 9 8 , 1 2 , 2 4 , 4 8 , 9 6 , 9 6 , 
6 1 0 D R T R 1 2 4 , 1 9 8 , 1 9 8 , 1 2 4 , 1 9 8 , 1 9 8 , 1 2 4 , , 1 2 4 . 1 9 8 , 1 9 3 , 1 2 6 , 6 , 1 2 , 1 2 0 , , , , , 3 2 , , , 3 2 , 
6 2 0 D A T R 2 5 5 , 1 3 6 , 1 8 6 , 1 3 8 , 2 3 2 , 2 3 5 , 1 3 9 , 2 5 5 , 2 5 5 , 1 4 0 , 1 7 1 , 1 7 1 , 1 3 9 , 1 7 1 , 1 7 2 . 2 5 5 
6 4 0 D R T R 2 5 5 , 1 9 9 , 9 5 , 1 9 9 , 2 2 3 , 9 5 , 1 9 9 , 2 5 5 
6 6 0 D A T A 2 5 5 , 2 3 9 , 2 2 3 , 1 2 9 , 2 2 3 , 2 3 9 , 2 5 5 , 2 5 5 , 1 9 2 , 1 6 0 , 1 6 0 , 1 9 2 , 1 4 , 2 1 , 2 1 . 2 1 
1010 D A T A 1 2 0 , 1 6 9 , 1 7 4 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 , 1 4 1 , 2 1 , 3 , 8 8 , 9 6 , 2 3 0 , 2 5 4 , 1 6 5 , 2 5 4 • 4 1 , 1 6 , 7 4 , 1 7 0 

, 1 6 0 , 8 , 1 8 9 
1020 D R T R 1 6 8 , 2 8 , 1 5 3 , 2 4 7 , 2 8 , 2 3 2 , 1 3 6 , 2 0 8 , 2 4 6 , 1 6 5 , 1 9 7 , 2 0 1 , 8 , 2 6 8 , 3 7 , 1 6 0 , , 1 4 0 , 1 4 144 

, 3 2 , 1 5 9 , 2 5 5 
1030 D R T R 1 6 5 , 1 9 7 , 2 9 1 , 8 , 2 4 0 , 2 4 7 , 3 2 , 1 5 9 , 2 5 5 , 1 6 5 , 1 9 7 , 2 8 1 , 8 , 2 0 8 , 2 4 7 . 3 2 , 1 5 9 - 2 5 5 , . 6 5 , 

1 9 7 , 2 0 1 , 8 
1040 D A T A 2 4 0 , 2 4 7 , 1 6 8 , 1 5 , 1 4 0 , 1 4 , 1 4 4 , 7 6 , 7 7 , 1 
2 0 0 0 F0RZ=319T0414 RERDX rOKCZ,X MCXT T 0 R 2 - 0 T 0 7 3 REflDX, V P Q K E 3 r S 8 8 - » r , X P 0 K E 3 6 1 4

4 + Z , V -' NEXT 
2010 DAT A 1 6 2 , , 169 , 3 2 , 1 5 7 , 5 2 , 3 0 , 1 5 7 , 1 8 6 , 3 0 , 2 0 2 . 2 0 8 , 2 4 7 9 6 
2 0 2 0 D R T R 1 6 5 , 1 , 2 4 0 , 3 , 2 0 6 , 1 2 , 1 4 4 
2 0 3 0 D A T A 1 6 5 , , 2 4 0 , 5 7 , 1 9 8 , 2 4 9 , 2 0 8 , 5 3 , 1 7 3 , 1 8 , 1 4 4 , 2 0 1 , 1 2 7 , 2 4 0 , 1 2 , 2 3 0 , 2 4 9 
2035 D R T A 1 6 9 , 1 2 7 , 1 * 1 , 1 0 , 1 4 4 , 1 4 1 , 1 1 , 1 4 4 
2 0 4 0 B A T A 2 0 8 , 3 4 , 1 6 6 , 2 5 0 , 2 3 0 , 2 5 0 , 1 6 9 , 1 5 , 6 1 , , 1 4 8 , 1 0 , 1 0 , 1 0 , 1 8 , 1 3 3 , 2 4 8 
2 0 4 5 D R T f l l 6 9 , 1 5 , 6 1 1 4 9 
2 0 5 0 D f l T A 1 0 1 , 2 4 8 , 2 4 0 , 1 3 , 1 4 1 , 1 1 , 1 4 4 , 1 4 1 , 1 0 , 1 4 4 , 1 6 9 , 7 , 1 3 3 , 2 4 9 , 7 6 , 1 9 4 , 2 3 4 , 1 6 9 , . . 1 3 

3 , 2 4 9 
2060 D A T R 1 6 9 , , 1 3 3 , 2 5 0 , 7 6 , 1 9 4 , 2 3 4 
3 0 1 0 D A T A 1 2 , 3 , 1 2 , 3 , 1 2 , 1 2 , 1 2 , 1 4 , 1 3 , 7 , 1 3 , 7 , 1 2 , 1 2 , 1 2 , 1 4 , 1 2 , 3 , 1 2 , 3 , 1 2 . 1 2 , 1 2 . 1 4 , : 3 , 7 

, 1 3 , 7 
3015 D R T A 1 2 , 1 5 , 1 3 , 7 , 1 3 , 1 
3 0 2 0 D A T A 1 3 , 1 , 1 3 , 8 , 1 3 , 1 1 , 1 4 , 1 , 1 4 , 1 , 1 3 , 8 , 1 3 , 1 1 , 1 3 , 1 , 1 3 , 1 , 1 3 , 8 , 1 3 , 9 , 1 4 , 1 , 1 4 , 1 . 1 3 , 

9 , 1 4 , 1 • 
3030 D A T R 1 3 , 7 , 1 3 , 7 . 1 3 , 1 3 , 1 3 , 1 5 , 1 4 , 4 , 1 4 , 4 , 1 3 , 1 5 , 1 3 , 7 , 1 3 , 1 , 1 3 , 1 , 1 3 , 3 , 1 3 , 1 0 , 1 4 . 1 , 1 

4 , 1 , 1 3 , 1 0 
3040 D A T A 1 3 , 1 , 1 2 , 3 , 1 2 , 3 , 1 2 , 1 2 , 1 2 , 1 4 , 1 3 , 7 , 1 3 , 7 , 1 2 , 1 1 , 1 2 , 1 3 , 1 3 , 7 , 1 3 , 7 , 1 3 , 1 , 1 3 , 1 , 1 

2 , 1 5 , 1 2 
3050 D A T A 1 5 , 1 2 , 9 , 1 2 , 9 , , , 1 1 , 7 , 1 1 , 7 , 1 0 , 1 5 , 1 0 , 1 5 , 1 0 , 3 , 1 0 , 3 , 9 - 1 5 , 9 , 1 5 , , 
3 0 6 0 P0KE198 , 7 P0KE631 ,76 P 0 K E 6 3 2 , 2 0 7 P0KE633 ,13 P 0 K E 6 3 4 , 8 2 P 0 K E 6 3 5 , 2 1 3 POKE636 

, 13 
Program 3. The game. 
5 POKE37150,2 
10 PPINTCHR#<8> C L K B = 1 0 0 0 GOTO10000 
20 FOKE36879, 8 PRIHT"r i "CHR$<3> CLR B - 5 0 0 0 : GOTO 19000 
50 IFS>=1000ANDC1=0THENC1=1 L»L+1 P 0 K E 3 8 8 8 9 + L , 5 P0KE8169+L ,3 1 
60 PRINT c k " TAB<9-lEN<.STR*<S:>> >RIGHT»<STR*<S>,L tN<STR$<S>>- l > RETURN 
108 IFM>8095THEMRETURN 
103 IFPEEK<!K>=JANBC=0THENGOSUB20O00 RETURN 
105 IFPEEK<8151)=4^THEND1«1 POKEE, 0 GOSUB20000; RETURN 
110 IFO=0THENPOKEV-E.240 0»E Il=M+E - P O K E V - 2 , 2 3 5 : P O K E E , E ; P O K E V - E , 0 GOSUB150O 1FA5 

=ETHENRETURN 
120 N - H + D I F P E E f « N ) < > I T H E N P O K E E , 0 F'OKCV 2 , & OOTJlCO 
1 30 IFPEEK(N-D>C>Pf lNDPEEK<N-D>O25THENP0KEN-D. I 
140 POKEN+C . P POKEM, Q RETURN 
150 POKEN-D. I POKEN+C,P:POKEN,Q RETURN 
160 IFN+D<8122THENP0KEN+D,RND<E>*6+11 
170 IFPEEK< N >OA2THENPOKEN, I S«S+2+W 
180 I FPEEK <N-D) ODRNDPEEK <N-D>< >25TNENP0KEN-D, 1 
190 POKEV-E,130 
200 GOSUB50:0=0 POKEV-E,0 N«A3 RETURN 
1000 PGKEM,I 'M=M+E IFM=8107THENfl6=E 
1010 PGKEC+M,F POKEH+M/F POKEM.D-E PGKEM+E,B:1FPEEK<M+2>"ITHENRETURN 
1020 B1=1 RETURN 
1500 IFFEEK(S151>=^4THENR7=1 RETURN 
1510 I FAS-1 THEN 1530 
1520 A5=A5+1 JFfl3>2THENA5=0:RETURN 
1530 POKEA4, PEEK•. A4> + 1 IFPEEk<A4>=44THENA4=f l4 - l 
1540 RETURN 
2000 POKEV-2 ,0 
2005 POKEN, I POKEV-E, 138 F'OKEG, 0 POKEV-3 ,0 F'OKEI• I : POKEM+E, 1 M=M+E FQRT-252T012 

3STEP-4 
2010 P O K E V - E , T F O K E V - T , 4 R=RND<1>#15+E FOKEM+C,* :FOKEM+H,RF0KEM,27 R=RND<1>#15 

+E 
202O B1=0 POKEM+E,28 POKEM+C,R POkEM+H,R POKEM,29 POKEM+E,30 : NEXT ; POKEM, I POKEM 

•*•£ I 
2 0 2 5 IFD1 O l THENPOKEM+27, RNDC1 >#6+11 
2 0 3 0 POKEV+E,8 : FOR T =15TG0STEP- .1 POKEV,T NEXT L = L - 1 PGKE8170+L,1 

(continued on page 99) 

VIC 
ATTAC 
Y o u ARE an al ien in a c r i pp led f ly ing saucer 

and as you gradua l ly descend you mus t 

destroy the bu i l d i ng s b l ock i ng you r approach 

by d r o p p i n g your l im i ted s upp l y o f energy 

pods . 

F l y i n g Saucer Attack packs an a m a z i n g 

a m o u n t o f g ame into the 3 . 5 K o f the 

u n e x p a n d e d Vic-20 by using a hyb r i d m i x t u r e 

o f Basic a n d m a c h i n e code. Features o f the 

g a m e i n c l ude n ine levels o f p lay , h i gh score, 

fuel b o nu s , a n ima ted faces and 64 user-defined 

characters. T h e p rogram also plays three 

d i f ferent tunes . 

T o achieve all this in 3 . 5K means hav i ng 

three p rog rams . T h e first p rog ram is s imp l y a 

t i t le scrccn a nd may be om i t t ed . By far the 

biggest p r o g r am in terms o f comp lex i ty is 

p r og r am 2. T h i s contains the 64 hi-res 

characters, the data for t w o o f the tunes a nd 

the five machine-code n u t i n c s , most o f w h i c h 

are p r ima r i l y concerned w i t h s ound . T h i s 

p r o g r a m just fits i n to 3 .5K and mus t be typed 

in exact ly as s h o w n . T h e large n u m b e r o f 

c o m m a s together represent zeros and mus t be 

i nc l uded . 

T h i s p r o g r a m mus t be saved and carefu l ly 

ver i f ied as the tiniest mistake cou ld lead to a 

c i a sh o i ou t o f memo ry error. Take care 

key ing in this p rogram. S o m e o f the lines arc 

over 8 8 characters l ong , so use the abbreviated 

f o rm o f Da t a , that is, D shift A . 

D o o m s d a y boog ie 
T h e Da t a for the tune is stored in a novel 

fash ion . It is he ld in unused co lour m e m o r y . 

As can be seen f r om program 2, the D a t a is 

Poked i n t o s om e strange locat ions, no tab ly the 

slack a nd the free locat ions 673 to 767. By 

u t i l i s ing these free locations the p r og r am has 

managed to d o in 3 . 5K wha t w o u l d usua l ly 

take 4 . 5 K o f user memory . 

Aga i n p r og r am 3, the g ame itself, mus t be 

typed in w i t h extreme cau t ion . Ove r 40 

var iables are used and yet aga in some l ines 

may be over 88 characters. T h e scrccn is a 

rectangular 26 x 19 as dictated by l ine 10000. 

T h e scores arc pr int-formatted as wel l , to give 

a professional result . 

W e mus t stress that this p r og r am mus t not 

be r u n un t i l it is checkcd and saved. I . i ne 5 

d isables the R u n S t op key and Restore . T h i s 

m a y be om i t t ed i f you p l an to m o d i f y the 

p r og r am as dcscr ibcd la:er. 

I f y ou have saved al. three p rog r ams and 

t ho rough l y tested t h e m you m a y n o w r un the 

three o f t h em together. Each p r og r am auto-

mat ica l ly loads the next o n R u n n i n g . 

A t the start o f the game , ins t ruc t ions are 
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3 FLYING SAUCER 

Program 1. The title program. 
5 REM FOR READ INVERSE POUND S I G N 
6 REM CTRL + KEV 3 

10 P 0 K E 3 6 8 7 9 / 8 : F R I N T " D " C H R $ < 8 > POKE 55.-0 P 0 K E 5 6 , 2 8 CLR 

2 0 P R I N T " M » w » » w s r T ' . P R I N T " « M » I A A R C N W W : P R I N T " i B M r a I » » » I »I " 
n i a tmn 
V 

40 PR I NT " n e a r 

] I I R A 
3 I" 

n i a i" 
70 PR I NT " J f t W M M C O P VRIGHT 1 9 8 3 " 

80 PR I NT " j®lkJ1. DCNROHV TWk. D .MC .COMB" 

9 0 P R I N T ' N N W W M S i a i H I T ft KEV P O K E l 9 8 , 0 U R I T 1 9 8 , 1 P R I N T " : * " 
1 0 0 0 REM LOADER FOR NEXT PROGRAM 
1010 P O K E 1 9 8 , 7 : F 0 K E 6 3 1 , 7 6 : P 0 K E 6 3 2 , 2 0 7 : P 0 K E 6 3 3 . 1 5 9 P O K E 6 3 4 . 1 3 

1020 P0KE635 , 8 2 • ' P 0 K E 6 3 6 » 2 1 3 P 0 K E 6 3 7 . 1 3 

Strident boogies ease your conscience as you flatten 
another unsuspecting metropolis in Martin 
Donaghy's and Damian McComb's 
Vic game. 

printed over the main display while three 

green heads smile and frown in unison with an 

over-enthusiastic boogie tune threatening to 

burst out o f your bulging T V speaker. 

The instructions are fairly simple. T h e 

space bar selects the game level which is 

constantly displayed at the top o f the screen. 

F1 starts the game. T h e screen is 

immediately cleared using a machine-code 

routine and a mult icoloured city appears 

before your eyes. Your ship gradually loses 

altitude as you frantically drop energy pods to 

the accompaniment o f the ominous wail o f an 

ail ing electro-harmonic impulse drive. 

Almost any key can be used to fire and the 

fuel supply depletes accordingly. An extra 

feature o f the game is the ability to Pause at 

any t ime by pressing the left-arrow key. 

Pressing this key again restarts the game. 

I f you run out o f fuel you explode and 

naturally lose a life. Hi t t ing a bu i ld ing has the 

same effect. I f you manage to clear a city you 

are given a bonus for the amount ol energy 

remaining. As well as this, a little man jumps 

out of the U F O and j umps for joy. The size o f 

bu i ld ing increases with each city you manage 

to destroy. 

Flattening object 
A free U F O is awarded after 10,000 points 

which is also the m i n i m u m high score which 

the program will record. 

There are many more extras which go to 

make this game well worth the trouble o f 

keying in. 

The machine-code rout ines are fairly 

complicated The first routine uses a counter 

to change the shape o f the faces in graphic 

memory approximately twice a second. 

T h e second routine checks to see i f the left-

arrow key is pressed and, i f so, freezes the 

game and waits unt i l t is pressed again. 

T h e third routine uses a counter and a 

pointer to a note in a list. The list o f notes is 

held in the 0 .5K o f unused colour nybbles 

from locations 37888 :o 38399. Since only the 

first four bits o f each byte actually exist, each 

note has to be stored ;n two parts. 

T h e first four bits of each note are held in a 

list starting at 37888. The second four bits are 

held in a list starting at 38144. T h e final notes 

o f each list must be a zero for the machine 

code to replay the tone. 

You may like to try your hand at changing 

the tunc , but it is no mean task. The following 

four-line Basic program can be used to Poke 

the new notes into your memory. You input 

the notes in the normal way and the computer 

does all the work. The delay for each notes i f 

the same each t ime using the rune interrupt 

with the game; 

1 FOR I = 0 to 99 : INPUT N : If N - -1 THEN 

END 

2 Q - IN AND 240)/16 : POKE 37888 + I , Q 

3 POKE 38144 + I , N Q " 16 

4 NEXT I 

Th i s program should be typed in after 

loading part three. Tc do this you must delete 

the last two lines o f program 2 which auto-

matically loads part three. R u n the program 

then New it and load part three. There should 

be enough memory left to add the four lines. 

However , this is only optional , you do not 

have to change the tone. End the Data with 

two zeros. 
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••the name 
of the game 

f C A T C H A U: V l 
w S N A T C H A 1 
for any C o m m o d o r e 

Vic-20 

The Leqend con 
Since before the mists of time, ^ ^ 

leqends have been born out of conflict; legends have been born out of conflict; 
not least the conflict of the mind over 
seemingly overwhelming odds. 

Now the Imagine legend continues, with a 
new generation of games. Do you possess the 
determination to pit your mind against, 
and eventually conquer this new breed? 
Through your epic battles will 
you too become a legend? ^ -w 
. . . Imagine have cast [ ^ 
down the gauntlet. 

S C H I Z O I D S 
f * y _ ^ for any 
1 - •• . f l i f i ? * * ^ . A / 1 / k ZX Spec!rum 

for any 

48K ZX Spectrum 

Zxoam —As you climb Into youi gleaming Grot 
Skimmer and slide behind the highly sophistic* 
Flight computer, the feeling ol excitcment turn; 
OicM> AnoUiw nilaaiuii i-i abuul Uj bt:yin. Com. 
on checking your high recoil machine guns m< 
air, sNo-sea missiles you're going to need lh«i 
defend yourself against the endless variety of a> 
weapons the enemy will unleash on you includi 
terrifying Exetron missile. Z ioom has an ever c l 
scenwto presenting even the most hardened ar 
playe- with the ultimate challenge. It incorporati 
now fnmous Imagine style hi-res graphics in a r 
innovative way to crcate the most realistic I D vi 
seen n a computer arcadc game. 100% machi; 
Zjootn requires a 48k Sinclair Spectrum. 

Imagine Software, Masons I 

Imagine g a m e s available f rom 

W.H. SMITH 
Boots 
John Menzies 
Dixons 
Laskys 
Photomarkets U.K. 
a n d all other g o o d 

Software Outlets. 



for any 
Commodore Vic-20 

/ A R C A D I A 
now available 

for the 
Commodore 64 
Commodore Vic-20 

and ZX Spectrum 

for any 48k ZX Spectrum 

/ D I D D U M S 

/ for any 
ZX Spectrum 

WACKY 
f WAITERS 
/ for any 
'Commodon 
Vic-20 i 

Any of these games for just 

EACH j j. 

including first class post 
packaging, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE. 
If you have any difficulty In 
obtaining any Imagine Games 
ring Imagine Direct on 
051 -236 6849 to place your order 

•sthe 
cw and 
ewever 
ii? code. 



Join the jet set. 
The Acorn Spark-Jet printer 

employs the very latest dry-ink 

printing technology, resulting in fast, 

clean and virtually noiseless printing. 

This is all due to its advanced 

serial matrix print head. Electronic 

impulses lire minute part-

icles of the carbon rod at 

high speed through a 7x7 

dot matrix, producing 

extremely high-quality 

lettering and graphics time 

after time. 

And, as there are no 

moving parts within the 

head itself, the action is as 

quiet as a whisper. 

In addition,the Acorn 

Spark-Jet printer is also 

capable of handling high 

resolution graphics and plotting. 

It works with any 8 bit micro-

computer, via the Centronics parallel 

interface, and is specially recomm-

ended for use with the BBC Micro 

(also designed and built by Acorn 

Computers Ltd.) to form a thoroughly 

professional word, copy and graphics 

processing system. 

All printing is logic-seeing and 

bi-directional and can be executed in 

normal, double height, double width 

and underlined characters. 

And yet with all these advanced 

features,theSpark-Jet costs only £365. 

THE ACORN SPARK-JET PRINTER 

Not only that but you also 

receive a free program on cassette 

that enables you to 'dump' graphics 

from either monitor or TV. 

If you're interested in joining 

tlir jet set, simply call in atone of the 

dealers listed below. Hell tell 

^"PJjCORN you everything you need 

COMl COMPUTER to know. 

MICRO M A N A G E M E N T 
32 Pr incesSl reet . I p w i c h , Su f fo l k 11 'I H,K,. 
0473 59181. 
M ICROSTYI . I 

47Cheap Street, Newbury, Berksh i re . 0635 41929. 
C O M P U T E R S K ) R M l 
72 ( W t h Street, Romford , Essex. 0708 60725. 
JESSOP M I C R O E L E C T R O N I CS L I M I T E D 
I Jnit 5.71.ong Street, I .oiidon K2 HI I V 
01-739 3232/72918&L 
W E L B E C K V I D E O 
26Tot ienham< ou - tHoad . l ondonW 1.01-5801328 

r w i i i s T A R t OMPI r i . K M . i v i n i i> 
17 Ret ina Road. Southa l l . Middlesex I B2 511.. 
01-574 5271. 
G R O l H 70 
208 v iayhank Road.Soul l i Woodford, London EI8. 
01-505 7724. 
L E A S A I . l N k V I E W D A T A L I M I T E D 
Seien.i l ie I louse. Br idge Street. Sandiucre, 
Not t ingham N t . l t i 5BA.tW>t)2 399»84/3%97fc. 
CAR IM FT M I C R O C O M P U T E R S 
46< ' Iwr le*Street.< u rd i f f , Glamorgan 
<•222 373072. 

LE \ M I N C ' I X ) N HOBBY < E N ' I R E 
121 Regent Street, I eain inptonSi ia.Wi invn k - l i i n v 
092629211, 
RDS I I.E< T R I C A L 
157/161 K i n g . t o n Road.Portsmouth, Hampsh i re . 
0705 HI 2178. 
T \ \ ICKF.NH \ M C O M P U T E R C E N T R E 
72 l l e a t h Road. ' l t t i ckenhai t i . Middlesex. 
01-8911612. 
K E L L Y ' S ( O M P I T E R M A R K E T 
2271 tortmouih Road.Sydenhai >,LondonSE26 4<,)Y 
U l -699 (>202/439*). 



(continued from page 94) 
2040 0=0:POKE1,0:POKEV-E,0•IFL=0THEN3500
2050 F0RT=8151T08167•POKET,36•NEXT:POKET,37•R4=8158•FORT=0TO999:NEXT:B1=0:GOTO?

000 
2090 FORT=S 151T08167: POKET, 36 • NEXT : POKET, 37 : FORT=0TO2000 • NEXT • GOTO8Q00
3000 IFS>=BTHENB=S
3010 PRINT"fcJk"TAB(26-LEN(STR$<B))>RIGHT$(STR:$(B>.»LENCSTR^(E)>-1>; RETURN
3500 FORT=0TO999 : NEXT: PR I NT "SI" TAB (136 ) " 3M / . TRB (162 ) " l"st? S GAME 0

VER ?ll
3510 PR I N T 1 ' W ' TAB (188) "v '": POKEV, 15: POKEV-3,0 : POKEV-4,0:RESTORE : FC»

RT=0TO7
3520 RERDC, D: POKEV-2, C • FORU=0TO50*D: NEXT: POKEV-2, 0: NEXT GOTO9000
3530 HATA225,4,215,2,215,2,219,4,215,8,223,4,225,4,0,50
5008 PRINT"S"TAB< 163> " alSJCITV CRUSHED • " : POKEM+30723,3 : POKE0,0: P0KE36874,0 = P0KE36

875,0
5010 R8=E •• FORT=0TG9 : POKEM+3,33 FORU=0TO99 : NEXT: POKEM+3, 34: FORU=0TO99' NEXT : NEXT :

H7=0
5020 P0KE36876,240 GOSUB 1500: GOSUB50 • P0KE36876,0: S=S+2 - IFR7=0THEN5020
5030 A6=0 • R8=0 • FORT=0TQ999 : NEX I : UU I U2090 

7000 D1=0 M=7732: POKEV, 15 : POKE©, 1 : POKE250,0 POKEX, 6
7010 GOSUB1006:GOSUB100•GOSUB100•FORT=0TO30:NEXT:[FA6=1THEN5000
7020 IFB1=1ORD1=1THEN2000
7030 GOTO7010
8000 R4=8168:POKE0,0•W=W+1•SVSS19•POKEV,0 = PuKEV,65•POKEZ,65:IFW>5THENW=5
8010 F0RT=AT0A+21 : 1 F R N D ( I X . 4-<G/30 >-W100THENNEXT : GOTO7000
3020 R1 =RND < 1 > *7+1 : R2=RNB < 1>*6+1+ < G/2 > + < W/3 >: R3=RND < 1) *4 R4=RND <1> *5+4
8030 F0RU=TT0T-D*R2STEP~D : P O K E O U , R1: POKEU, R3 : NEXT: POKEC+U, R1 : POKEU, R4 : NEXT: GOT

07000
9000 PR I NT "IT j : P0KE38414,3: P0KE7694,48+G: PR I NT"fiiQR:W300000 K-. kJI Bi5T: &J000000

M • 

9010 FORT=0TO25:PRINT"SBT1";:NEXT:GOSUB3000:FORT=0TO17:PRINT:NEXT:PRINT"WIM;:FO
RT=0TO25
9020 PRINT"SJ"; :NEXT:PRINT',»Xk#*$$$m*$*$$$$$$$JiSl Mf**-";
9030 PR I NT " W TRB<85>" SCH3ITV CFUSHER"TAB<71 > " sSf " T A B < 5 7 > ' S S= ftS

TART"
9040 PRINTTAB<45>"Wl;<=d LEVEL SELECT" TAB <81)"fiH>3 S= fiPRUSE"
9050 V=36878:V=374:2=385•X=398•D=26:A=8098:C=30720:POKE650,1:E=1:F=4'H=C:+1•I=32
9060 K=203 : J=64 : P=3 : 0=9 • A2= 10 : A3=9000: S=0 C1 =0
9100 P0KE249,1 = POKE250,0 : POKE©, 1 = POKE 1,0: POKEV, 15 POKEV, 0: POKEZ, 0 : POKEX, 7 : SVS67

9110 IFF'EEK<K>=JTHENP0KE7694,G+48:G0T09110
9120 IFPEEK <K> =39THENL=3:GOTO8000
9130 IFPEEK<K)=ITHENG=G+E = IFG=10THENG=E
9140 FORT=0TO99:NEXT:P0KE7694,G+48:G0T09110
10000 G=1 : P0KE36866,154 ' P0KE36S64 .• 9 P0KE36867,38: P0KE36869,255: P0KE36879,8 •' GOTO

9000
20000 FORT=0TO13-RETURN •
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0 GOSUB SOOOO 
1 CLS I BOBUB 6 0 0 0 
2 F 0 R X - l T 0 l 8 i R E A D M,W 
3 M U S I C 1 , 3 , N , 1 5 
4 WAIT W»20iNEXT X 
3 D A T A 3 , 2 , 6 , 3 , 8 , 2 , 1 0 , 3 , 1 1 , 1 , 1 0 , 2 , 8 , 4 
, 5 , 2 , 1 , 3 , 3 , 1 , 5 , 2 
6 DATA 6 , 4 , 3 , 2 , 3 , 3 , 2 , 1 , 3 , 2 , 5 , 4 , 2 , 2 
7 PRINTCHR* <6> s PRIMTCHR* <17) iEXPLODE 
B ROSIJB 6 0 0 0 0 
9 INK 7» PAPER O 
10 K * - K E Y « 
11 PLOT 1 , 1 , " O n c e i n B v t r y H4mtimm 

M 
17 SC«-STR*<SC> 
I B PLOT 2 , 0 , S C * 
19 PLOT 1 , 1 1 , T * 
2 0 I F K * - L * THEN X - X - l 
3 0 I F K * - R « THEN X - X + l 
3 2 IFX>32THEN X - 3 2 
34 I F X<7 THEN X - 7 
4 0 I F K » - F * THEN GOSUB lOOO F I R I N G R 
OUTINE 
5 0 I F K * - L * THEN PLOT X + 1 , 2 5 , " " 
AO I F K * - R # THEN PLOT X - 1 , 2 5 , " " 
7 0 PLOT X , 2 5 , " • " 
7 3 I F SCRN< X ,2A> < >32 THEN GOTO 4 0 0 0 0 
77 80SUB lOOOO 
78 PLOT 1 , 2 6 , " •I 
8 0 SOTO 10 
1000 FOR D - 2 4 TO U S T E P - 1 
1001 MUSIC 1 , 5 , 1 , O i P L A Y 7 , 0 , 1 , S O 
1003 PLOT X , D , " I " 
1006 I F S C R N ( X , D ~ l ) - l 2 5 T H E N Q - 0 
1008 IFSCRN<X,D--1 >-125THENSC-SC+700 
1009 IFSCRN < X ,D— 1 > -94THENSC—SC-lOOO 
1010 I F SCRN<X,D- l> -35THENBC»SC+50 
1020 I F SCRN<X,D-1>-37THENSC=SC-M00 
1025 I F S C R N ( X , D - l > - 3 8 T H E N S C - S 0 2 5 
1030 IFSCRN < X,D—1)"91THENSC—SC+300 
1040 IFSCRN<X,D-1>-931HENSC-SC+1500 
1050 IFSCRN (X ,D—1>-123THENSC—SC+1000 
10S3 I F QCPM ( X ,D— 1 X >32 TH£~Pt_OTX , D -
1 , " • -
1060 IFSCRN < X , D— I X >32THEN1080 
1070 PLOTX , D , " 
1074 P L 0 T 2 , 0 , S C » 
1077 NEXT D 
1080 F 0 R T - 2 4 T 0 D - 1 STEP-1 
1085 I F SCRN(X»T—I>"37THENPLOTX,T-1 , 
ft A II 
1087 IFSCRN<X,T >-37THENRETURN 
1090 P L O T X , T , " " 
UOO NEXTT 
1lOS SHOOT 
1 1 0 7 WAIT l O 
1110 RETURN 
6 0 0 0 PAPEROiINK 7 
6 0 0 2 FORSW— 1 TO 12> PL0T4 , SW, 17» NEX T SW 
4.010 PORCH I— 1 3T026> PI.OT4 , GII , ZOi NEXT C 
H 
6 0 2 0 P L 0 T 3 , 2 5 , 0 
6 0 2 5 F0RRT-1T024 
6 0 2 8 G J - I N T ( R N D ( 1 > # 7 > 
6 0 3 0 I F BJ-1THEN 6 J - 0 
6 0 3 2 I F 6J -4THE N G J - 7 
6 0 3 4 I F GJ-5THEN G J - 2 
6 0 3 7 Pl .OT3,RT ,GJ 
6 0 3 8 NEXT RT 
6 0 5 0 RETURN 
lOOOO KS-KEY* 
10005 PLOT 1 , 1 , " O n e s i n « v « r y l i * e t » 
mm -
10010 PLOT 1 , 2 6 , " 

M 
10020 I F K * - L * THEM X - X - l 
10030 I f K » - R * THEM x - x - r 1 
10040 I F K * - F * THEM BOSUB 1000 
10042 I F X<7 THEN < - 7 
10043 I F X >32 THEN X - 3 2 
10050 I F K * - l * THEN PLOT X + 1 , 2 5 , " " 
10060 I F K * - R * THEM PLOT X - 1 , 2 5 , " " 
10070 PLOT X , 2 5 , 
10075 MUSIC 1 , 6 , 1 2 , 1 
10080 I F SCRN < X,24> < >32 THEN 4 0 0 0 0 
10090 B - I N T ( R N D l l ) • 3 0 > « - 7 
10092 C—INT(RND(1) *23> 
10100 I F B - 1 5 THEN GOSUB 3 0 0 0 0 
10105 I F B—17 THEN SOSUB 3 5 0 0 0 
10106 U—INT < RND <1> * 2 7 ) + 5 
10107 I F B—IB THEN GOSUB 2 5 0 0 0 
10108 IFB-20THEN GOSUB 15000 
10110 PLOT B , C , " £ " 
10120 PLOT B , C — 1 , " X " 
10125 PLOT X , 2 5 , " « " 
10127 K — I N T ( R N D ( 1 ) » 2 0 > • 7 
lO 1 "SO RETURN 
15000 FORQ-O TO 26 STEP I N T ( R N D ( 1 ) * 5 
> • 1 
15002 M U S I C 1 , 0 , 1 , O i M U S I C 2 , I , 1 , O l M U S I 
C 3 , 2 , 1 , 0 i P L A Y 7 , 0 , 5 , l O O 
15005 PLOT 1 , 1 , " O n c « i n e v e r y l U e t i 

m e . . . . . . " 
15010 K*—KEY* 
15015 SE—INT < R N D ( 1 ) * 1OO> » I F SE< lO AN 
D SE>5THENRETURN 
15020 I F K * - 1 *THENX-X 1 
1 5 0 3 0 I F K * - R * T H E N X - X M 
15032 IFX<7THENX-7 
15034 IFX >32THENX—32 
1 5 0 4 0 [FK*-L«THENPLOTX-»-l , 2 5 , " " 
IS© SO I F K « - R « T M t N ^ L O r X - l , 2 5 , " " 
15060 P L O T X , Q , " > " 
1 5 0 7 0 IFK* -F*THENG0SUB1000 
15080 IFSCRN < X , 2 4 ) < >32THEN40000 
15090 P L O T X , Q , " " 
15092 PLOTX , 2 5 , 
1 5 0 9 3 PLOT 2 , 0 , S C * 
15095 NEXT O 
15097 PLOT 2 , 0 , S C * 
15100 RETURN 
2 4 0 5 0 U—INT <RND(1)»27> +5 
2 5 0 0 0 FOR D - 4 TO 26 STEPINT<RND<1)»2 
> • 1 
2 5 0 0 3 M U S I C 1 , 5 , < D / 2 ) - 1 , 0 s M U S I C 2 , 6 , I D 
/ 2 ) — 1 , 0 j M U S I C 3 , 7 , ( D / 2 ) - l , 0 s PLAY 
7 , 2 , 3 , . O O 
2 5 0 0 5 K*—KEY* 
2 5 0 0 7 rt_OT 1 , 1 , - O n c e i n «v«<-y l i f t r t l 
m e . . . . . . " 
2 5 0 1 0 :F K*-L* THEN X - X - l 
2 5 0 2 0 IF K * - R * THEN X-X + l 
2 5 0 3 0 2F X<7 THEN X - 7 
2 5 0 4 0 IF X>32 THEN X - 3 2 
2 5 0 5 0 !F K * = L * THEN PLOT X - M , 2 5 , " • 
2 5 0 6 0 IF K * - R * THEN PLOT X - 1 , 2 5 , " * 
2 5 0 7 6 PLOT 2 , 0 , S C * 
2 5 0 8 0 PLOTU , D , " < " 
2 5 0 8 5 IF S C R N ( X , 2 4 ) < > 3 2 THEN 4 0 0 0 0 
2 5 0 8 7 IF K * - F * THEN GOSUB lOOO 
2 5 0 9 0 PLOTU ,D , - " 
2 5 1 l O PLOT X , 2 5 , 
2 5 2 0 0 MEXT D 
2 5 2 0 5 PLOT 1 , 2 6 , " 

252Oi . F0RUI -0T024U»n .0T lJ ,U I , •• " iNCXT 
U I 
2 5 2 1 0 RETURN 
3 0 0 0 0 FOR G - 2 TO 2 3 STEP 2 
3 0 0 0 1 M J - I N T <RND < 1 ) « 2 7 ) + 9 i P L O T N J , G - 2 
, " » " « P L O T N J + 3 , 8 * 2 , « P L O T N J - 3 , 
G+2, 
3 0 0 0 2 PLOT I N T < R N D < I ) » 3 0 > + 7 , I N T ( R N D < 
1> » 2 3 > » 1 , " X " 
3 0 0 0 5 FOR H - I O T O 3 1 
3 0 0 0 6 PLOT INT <RND < 1 ) « 3 0 ) + 7 , I N T <RND < 
1 ) « 2 4 > - 1 , " C " 
3 0 0 0 7 K*—KEY* 
3 0 0 0 8 BC*—STR*(SC> 
3 0 0 0 9 PLOT 2 , 0 , S C * 
3 0 0 1 0 IF K * - L * THEN X - X - l 
3 0 0 2 0 IF K * = R * THEN X - X + l 
3 0 0 3 0 IP K 4 - F * THEN GOSUB lOOO 
3 0 0 4 0 IF X<7 THEN X - 7 
3 0 0 5 0 IF X>32 THEN X - 3 2 
3 0 0 6 0 IF S C R N < X , 2 4 ) < > 32 THEN 4 0 0 0 0 
3 0 0 7 0 IF K * - L * THEN PLOT X * l , 2 5 , " • 
3 0 0 7 5 IF K * - R * THEN PLOT X - 1 , 2 5 , " " 
3 0 0 7 6 MUSIC 1 , 1 , G / 2 , O f MUSIC 2 , 3 , 6 / 2 , 
O iPLAY 7 , 0 , 1 , 4 0 0 
3 0 0 7 9 PLOT 1 , 1 , " O n c e I n t v t r y l i + e t l 
mm " 
3 0 0 8 5 PLOT X , 2 5 , 
3 0 0 9 0 PLOT H , G , " 3 " 
3 0 1 0 0 PLOT H - l , G , " C " 
3 0 1 0 5 PLOT H - l , G - 2 , " " 
3 0 1 0 7 PLOT H + l , G - 2 , " " 
301OO U—INT(RND(1 )»20) •7s IFU—15THE M 
GOSUB 24050 
i U l O V I H I - l b l HtNbUbUM 1 3UOO 
3 0 1 1 0 NEXT H 
3 0 1 2 0 NEXT 8 
SO 125 PLOT 5 , 2 2 , " 

M 

3 0 1 3 0 RE IURN 
5 5 0 0 0 PLOT 2 8 , 0 , " F l e a s t o r e ! " 
3 5 0 0 1 H U S I C 1 , 7 , 3 , O i P L A Y 7 , 0 , 1 , 2 0 0 0 
3 5 0 0 2 FOR V - l TO 2 6 
3 5 0 0 5 K — I N T ( R N D ( 1 ) * 2 0 ) + 7 
3 5 0 1 0 K * - K E Y * 
3 5 0 1 5 PLOT 1 , 1 , " O n c « i n w v e r y I W e t i 

" 
3 5 0 2 0 IF K*—L* THEN X - X - l 
3 5 0 3 0 IF K * - R » THEN X-X-M 
3 5 0 4 0 I F K * - F * THEN 60SUB lOOO 
3 5 0 5 0 IF X< 7 THEN X - 7 
3 3 0 ^ 0 i r X >32 THEN X - 3 2 
3 5 0 7 0 IF K * - R » THEN PLOT X - 1 , 2 5 , " ' 
3 5 0 8 0 IF K * - L « THEN PLOT X - » l , 2 5 , " ' 
3 5 0 9 0 PLOT X , 2 3 , " 
3 5 1 0 0 PLOT K , V , " " 
3 5 1 0 5 PLOT K , V - l , " " 
3 5 1 1 0 SC»-STR*(SC> 
3 5 1 2 0 PLOT 2 , 0 , S C * 
3 5 1 2 5 NEXT V 

Defend yourself against all 
the horrors of an English 
country garden in David 
Whitehead's game. 
THIS ARCADE-STYLE act ion game takes noisy 

advantage of the Oric 's sound and graphics. It 
is s l ight ly l ike the game Cen t i p ede as you are 

in t he garden be i ng attacked by all m a n n e r o f 

creepy-crawlies. 

Y o u are a rmed w i t h on ly a weedy weed g u n 

against the terrors o f fleas, m u s h r o o m s , 

h o m i n g missi les, s tampers , centepods and 

rocks. 

Af ter the o p e n i n g serenade o f Greensleeves 

the screen is set u p . Y o u r f i r ing range is 

extended to the l im i t c f the red h a l f o f the 

b a ckg r ound . Y o u r score is on the t o p l ine to 

the left o f that classic l ine f r om The Young 

Ones. W h e n the p rogram is r u n you arc asked 

w h i c h keys you w o u l d like to use to p lay the 

g ame w i t h . T h e easiest con f igura t ions o f keys 

are the cursor keys and Z, C a nd M . T h e 

hazards themselves all have to be dealt w i t h i n 

di f ferent ways . 

T h e l is t ing shou ld be entered exactly as 

s h o w n , except that where a £ s ign appears a 

# shou l d be typed . T h e prog ram is 

st ruc tured as fo l lows: 

2-9 Play t une 

10-00 Movemen t routine 

1000-1110 Firing routire 

6000-6050 Set u p borders 

10000-10130 Mush rooms routine 

15000-15100 Homing missiles routine 

24050 25210 S tampers routine 

30000-30130 Cen tepods routine 

35000 35130 Fleas routine 

40000 40480 Dead 

50000 50060 Wh i ch keys to use 

60000 60520 User-defined graphics 

T h e centepod wi l l not c o m e all the way 

d o w n to crush you a nd so it is harmless . I f y ou 

h i t the head o f the centepod you score 1,000 

po in t s , i f you hit the b o d y you score 500 

po in ts . 

M u s h r o o m s appear at r a n d o m , somet imes 

who l e a n d some t imes in ha l f . I f you shoot a 

who l e m u s h r o o m the top h a l f o f it w i l l be 

t rans fo rmed i n t o a roc* w h i c h can be very 

dangerous , as y o u w i l l f ind out later. F o r the 

b o t t o m o f a m u s h r o o m you score 50 po in ts , 

a nd for the top you scoie 100. 

H o m i n g missi les w i l l f o l l ow you wherever 

you go. T h e y m o v e at var iable speed, a nd 

a l t h o ugh the s low ones seem to be easy po in ts 

y o u w i l l be l ucky to evade the fast missi les for 

long . I f y ou shoot a h o m i n g miss i le t hen it wi l l 

re turn to the t op o f the screen a nd keep o n 

3 5 1 2 7 PLOT 2 7 , 0 , " 
3 5 1 3 0 RETURN 
4 0 0 0 0 PLOT X , 2 5 , " 3 " 
4 0 0 3 0 EXPLODErPLAY 7 , 7 , 1 , 6 5 0 0 0 
4 0 0 4 0 WAIT 7 0 0 
4 0 0 5 0 CLS i INKOiPAPER7 
4 0 0 6 0 PR I NT t F»R I NT " Your s c o r * was "SC 
* " " 

4 0 0 8 0 PRINT« P R I N T I P R ) N T " W o u l d y o u 11 
k e t o p l a y a g a i n " 
400B3 GET C * 
4 0 0 9 0 GET B* 
4 0 0 9 5 PRINTCHR$(6 >1 PRINTCHR<(17) 
4 0 1 0 0 I F B * - " Y " THEN RUN 
4 0 1 1 0 END 
4 0 4 8 0 REtURN 
5 0 0 0 0 CLS 
5 0 0 0 5 PING 
5 0 0 0 8 P R I N T i P R I N T " W h i c h k e y w o u l d y o 
u 1 1 k e t o u s e " 
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c o m i n g un t i l it runs ou t o f fue l . H o m i n g 

missi les are wo r t h 1,030 po in ts each t i m e you 

shoot t h e m . 

S tampers cannot be s topped b u t they can 

harvest a lot o f points . T h e y c o m e d o w n very 

fast and make a terr ib le racket. T h e y arc wo r t h 

1,00C po i n t s every t ime you h i t t h e m . 

Fleas occur i n s to rms a n d they are the worst 

pests o f the garden . T h e y are wo r t h o n l y 25 

po ints a nd they come d o w n in tens. Rocks , as 

prev ious ly men t i o ned , appear w h e n you shoot 

a flill m u s h r o o m . They d o n o t h i n g b u t i f you 

shoot a rock t hen you lose 1,000 po in ts . 

M y o w n high-scorc is 65 ,000 , w h i c h I a m 

sure most o f you wil l beat. H a p p y shoot ing . 

5 0 0 1 0 P R I N T . P R I N T " a . T o move l e f t ? " « 6 0 1 3 0 READ Y7x POKE Y 6 , Y 7 6 0 3 3 0 DATA 8 , 4 2 , 6 2 , 6 2 , 6 2 , 6 2 , 4 2 , 0 
GET L » 6 0 1 4 0 DATA 3 0 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 6 3 , 3 0 6 0 3 4 0 NEXT Z5 
5 0 0 2 0 P R I N T " b . T o n a v » r i g h t ?"«GETR» 6 0 ^ 5 0 NEXT Y6 6 0 3 6 0 FOR Z 7 - 4 7 0 A 4 TO 4 7 0 7 1 
5 0 0 3 0 PR INT " c . To -f i r e 7 " : SET F • 6 0 1 7 0 FOR Y 8 - 4 6 8 2 4 TO 4 6 8 3 1 6 0 3 7 0 READ Z8sPOKE Z 7 , Z 8 
3 0 0 4 0 PRINT»PRINT " T h a n k y o u " 6 0 1 8 0 READ Y9s POKE Y 8 , Y 9 6 0 3 8 0 DATA 1 8 , 3 3 , 3 3 , 1 8 , 1 2 , 6 3 , 4 5 , 6 3 
5 0 0 3 0 WAIT 2 0 0 6 0 1 9 0 DATA 1 , 6 1 , 5 4 , 6 0 , 3 4 , 6 1 , 1 , C 6 0 3 9 0 NEXT 27 

5OO60 RETURN 6 0 2 0 0 NEXT Y8 6 0 4 0 0 F 0 R Z 9 - 4 7 0 8 0 T Q 4 7 0 8 7 
6 0 0 0 0 FOR Y l - 4 6 3 7 6 TO 4 6 3 B3 6 0 2 1 0 FOR Z 1 = 4 6 8 3 2 TO 4 6 8 3 9 6 0 4 1 0 READA1iPOKEZ9,A1 
6 0 0 1 0 READ Y2J POKE Y 1 . Y 2 6 0 2 2 0 READZ2 6 0 4 2 0 D A T A O , 0 , 1 2 , 3 0 , 6 3 , 6 3 , 3 0 , 1 2 
6 0 0 2 0 DATA 0 , 3 0 , 3 3 , 4 5 , 5 3 , 5 3 , 4 3 , 3 3 6 0 2 3 0 POKE Z 1 , Z 2 6 0 4 3 0 NEXT Z9 
A0030 NEXT V I 6 0 2 4 0 DATA 4 . 3 0 . A 3 , A ? , A : ? , A : ? , ? 4 , R A04 40 FflR AA-«7r»7? TO 4707<? 
6 0 0 4 0 FOR Y 3 - 4 6 3 6 0 TO 4 6 3 6 7 6 0 2 5 0 NEXT Z1 6 0 4 3 0 RLAD B7iPOKC B 6 , 8 7 
6 0 0 3 0 READ Y4iPOKE Y 3 , Y 4 6 0 2 6 0 FOR Z 3 - 4 & 4 1 6 TO 4 6 4 2 3 6 0 4 6 0 DATA 1 2 , 3 0 , 6 3 , 1 2 , 1 2 , 1 2 , 3 0 , 1 2 
6 0 0 6 0 DATA 5 1 , 1 8 , 2 2 , 1 8 , 2 2 , 2 6 , 1 8 , 3 3 6 0 2 7 0 READ Z4 604 70 NEXT 86 
6 0 0 7 0 NEXT Y3 6 0 2 8 0 POKE Z 3 , Z 4 6 0 4 8 0 FOR 8 8 - 4 6 3 4 4 TO 46351 
SOO0O FOR Y 3 - 4 6 3 9 2 TO 4 6 3 9 9 6 0 2 9 0 DATA 3 3 , 3 1 , 1 2 , 1 2 , 3 0 , 4 5 , 3 3 , 0 6 0 4 9 0 READ B9iPOKE B 8 , B 9 
6 0 0 9 0 READ Y6iPOKE Y 5 . Y 6 6 0 3 0 0 NEXT Z3 6 0 5 0 0 DATA 3 3 , 1 8 , 1 2 , 2 9 , 4 6 , 1 2 , 1 8 , 3 3 
6 0 1 0 0 DATA 1 2 , 1 2 , 3 0 , 6 3 , 6 3 , 6 3 , 3 0 , 3 0 6 0 3 1 0 FOR Z 5 - 4 6 3 8 4 TO 4 6 3 9 1 6 0 5 1 0 NEXT B8 
6 0 1 1 0 NEXT Y5 6 0 3 2 0 READ Z6iPOKE Z 5 , Z 6 6 0 5 2 0 RETURN • 
6 0 1 2 0 FOR Y6=46B0B TO 4 6 8 1 3 
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Want a real fight on your hands? 
Then go for CDS, the games packed with excitement challenge and 

the thrill of the unexpected. 
Fight your way across a five lane highway with the frantic f rog . . . 

eat a path through the fiercesome fighting ghosts... face the huge ferocious 
caterpillar in the mushroom field... protect the panicky painter as he flees 
from danger... outwit and confuse your opponent with a counter attack 
on the board. 

Yes, with CDS games you get it all. 
And they only cost fi5.95 each. Go get 'em boy, go get 'em! 

C.D.S. computer games are available from W.H. Smith. 
Boots, and other leading computer stores, and are 
produced by 

CDS M Icro Systems 
Will you survive the challenge? 

GOBBLE A GHOST 
Moving around and 
gobbling up dots sound' 
easy. But not when 4 gh 
are constantly trying to 
destroy you. Kill or be 

the 4 power pills are y 
answer. It's all a questioi 
who gets who first... 
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5 PATHS TO 
EXCITEMENT 
ON THE 16K 
SPECTRUM! 

CATERPILLAR 
The giant caterpillar is 
coming to get you. helped 
bye horde of weird 
creatures. Destroy it 
segment by segment. Wast 
a way through the 
mushrooms. Kill off the ugly 
creatures. But don't relax".. 
.there'sdanger everywhere! 

A frog meets many danger 
on his way home. Like 4 
lanes of fast moving traffic, 
a swirling kg-filted river, 
plus diving turtles, frog-
eating snakes and nasty 
alligators. Co you have the 
skills to see him home 
safely? 

PAINTER 
"The bonus score is ticking 
away as you help the 
panicKy painter paint the 
3-D maze. Can you finish 
before it hits zero? Will the 
computer outwit ycu? And 
look out -the game goes 
faster as you get better! 

BOZYBOA 
It's a hectic life being a boa in 
an English country garden. 
There arejuicy beetles if you 
can find them, and snails too if 
you are lucky. First left, then 
right and inhetween the 
flowers -you've got to be 
quick! After a couple of garres 
you'll be as boss-eyed as me' 



v ( 

that will grab you 
BBC 32 K 
PAINTER £8 ARCADE GAME * 
One of the best. Paint your gnds and score before 
the fizzers get you. 
PLANES £8 ARCADE GAME * 
Fast or slow, skill and speed are needed to beat 
the enemy aircraft attack. 
FROGGER £8 ARCADE GAME 
It's tough going to get FROG across road and 
river. Snakes and crocodiles too. but there's a lady 
FROG! 

PHARAOHS TOMB 
£8 ADVENTURE GAME Pick up the 
gold but don't be scared penniless by the mummy. 
Be quick, it's in real time so work out those magic 
words. 

SHRINKING PROFESSOR 
£8 ADVENTUREGAME YOU reoniyan 

inch high how are you going to survive in the 

garden with all those monstrous spiders, ants and 

other giant horrors. The crystals do it. 

HORROR CASTLE £8 
ADVENTURE GAME A beautiful 
princess waits for you to save her. But how can 
ou get into the castle? The clues lead you to the 
idden guarded prison. 

HOWSZAT £6.90 1-2 PLAYER 
CRICKET Be a cricket star and enjoy all the 
hazards of cricket to beat your equally keen 
opponent. 

BOUNCER £8 ARCADE GAME 
Thank your lucky stars for the anti matter scoop to 
catch the BELBOIDS before they drain the 
universe into oblivion. 

s 

SPECTRUM 
PAINTER 48K £5.75 ARCADE 
GAME Patrick's a keen painter but old rollers 
don't like spray cans and vengefully set out to 
crush him. 

CRAZY BALLOONS £5.75 
ARCADE GAME It's a great balloon but 
ice crystal clouds are the menace. Narrow 
passages and high winds too before home base 
safety 

JUNGLE FEVER £6.90 ARCADE 
GAME It's y o l t rv t - ' iy lhmy. w i t h a n exot ic t lOirOi 
array of nasty natives, man-eating spiders and 
crocodiles too 

ORIC 
ZODIAC £6.90 ARCADE GAME 
An inticate game with pit falls to surprise, frustrate 
and ki I you before you find your successful way. 
But ycu can be resurrected. 

DEATH SATELLITE £6.90 
ARCADE GAME You've run out of luel on 
an orbiting satellite near a forbidding robot c planet 
with mutant monsters guarding your vital fuel 
supply. Can your wits help you to survive? 

DRAGON 32 K 
DEADWOOD £6.901-4 PLAYER 
ADVENTURE GAME An ideal family 

game for everyone who can decide where to 

invest their bank roll in the long slog to millions. 

SWASHBUCKLERS £6.90 1-4 
PLAYER ADVENTURE GAME uP to 
four pirate ships laden vith treasure that you 
want. Scurvy knaves and smallpox too don'l help. 
And is Leper Island the best place to go? 

AVAILABLE FROM YOUR LOCAL DEALER 
AND AT MOST COMPUTER BOOK SHOPS. 

• • • 

Watch this space! 

Also at: 
JOHN MENZJES 
*W. H. Smiths 
(starred Items only) 
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Out 
outofthis 
world 

830 HYDE ROAD 
MANCHESTER M18 7JD 
Direct from mail order dept. Tel. 061 223 6206 



CASSETTE 
FED UP with writing machine code becausc of 

the complexity of saving and loading it? Or do 

you write programs needing various data to be 

stored on tape? This program can save any 

block o f the computer's memory onto tape, 

verify it, distinguish it from a normal Basic 

program and load it back into the same, or a 

different, part o f the memory. 

The first thing to do in order to type it in is 

to lower R A M t o p to some value lower than 

31681. The easiest way to do this is as follows: 

POKE 15388, 193 

POKE 15389, 123 

NEW 

Now type in the loading program in figure 

4. This is a modified menu-driven version of 

the standard hexadecimal code loader, 

designed so that the machine code docs not all 

need to be typed in at one go. I f the first 

character o f a byte is not a hexadecimal 

character, you will be returned to the menu 

where the options are self-explanatory. 

There arc five anomalies in the hex listing o f 

the program which now need correecting. 

These concern the crrur-code messages. F.IIOI . 

codes greater than 127 do not actually stop a 

program when it is running. 

At last the ZX-81 has agreed to 
handle cassette data files, 
persuaded by Kevin Hill's program. 

Address 
32076 

32144 

32184 

32246 

32293 

Old value 
9 D 

9 B 

8 B 

96 

8 C 

Corrected value 
1D 

1B 
15 

16 
11 

Once you have a copy or two of the program 

on iape, you can resave the machine code 

using the program in figure 5 as this will load 

in quicker. Simply lower R A M t o p as before, 

load in the machine code and loader program 

from r.ape, allow the machine code to be Poked 

in and stop the program. New it, type in the 

program in figure 5 and then Run it. 

Having typed in all the machine code and 

checked that it is correct, how do you use the 

program? 

The program is called by Rand USR 32067 

whether you arc Saving, Verifying or Loading. 

A Basic variable — U$ — is used to tell the 

program what to do; its syntax is shown in 

figure 1 along with some examples. D o not 

insert any spaces before the command as this 

ZX-81 
will cause an error. The only character that can 

precede the command is an asterisk which 

prevents any messages being printed on the 

screen. For this reason, the asterisk should not 

be used with Verify. 

Only the first letter o f the command is 

considered, to Save, S and Sausages all mean 

the same thing. The urce commands that can 

be used begin with S. I . or V for Save, Load 

and Verify respectively. A pair o f brackets 

must follow the command and contains the 

name o f the data file. 

All the characters between the brackets 

including spaces are used for the name. I f 

there are no characters between the brackets, 

this is the same as the Basic Load quote quote; 

that is, the next program on the tape regardless 

of name will be loaded or verified depending 

on the command. 

Two parameters follow the name and 1 have 

called these Start and Length for simplicity. 

Icontinued on next page) 

Hex dump of the data-file program. 

3 1 6 8 1 C D C 6 7 B 1 8 F B 0 E 0 1 © 6
3 1 6 8 9 0 0 3 E 7 F D B F E D 3 F F I F
3 1 6 9 7 3 8 0 5 C D 2 8 O F C F 0 C 1 7
3 1 7 0 5 1 7 3 8 0 7 1 0 E C F I C D C 6
3 1 7 1 3 7 B C 9 D 5 I E 94. 0 6 1 R I D

3 1 7 2 1 D B F E 1 7 C B 7 B 7 B 3 8 F 5
3 1 7 2 9 1 0 F 5 D 1 2 0 04- F E 5 6 3 0
3 1 7 3 7 C E 3 F C B 1 1 3 0 F 9 C 9 7 8
3 1 7 4 5 F E 0 0 2 0 0 A 3 7 C 9 1 R C 3

3 1 7 5 3 3 F 7 D C D 00 7 C D 8 F E

3 1 7 6 1 2 0 F 8 0 E 0 0 C D 0 0 7 C 3 8
3 1 7 6 9 0 C D 6 1 C 3 8 0 8 F E 0 R 3 0

3 1 7 7 7 04. F 5 O C 1 8 E F E D 5 3 F C
3 1 7 8 5 7 F 7 8 3 2 F E 7 F 7 9 F E 0 0

3 1 7 9 3 2 0 0 2 3 7 C 9 1 1 0 1 0 0 2 1

3 1 3 0 1 0 0 0 0 F I F E 0 0 2 8 04- 4-7

3 1 8 0 9 1 9 1 0 F D E 5 2 1 0 0 0 0 0 6

3 1 8 1 7 0 R 1 9 1 0 F D E B E L 0 D 2 0

3 1 8 2 5 E 9 3 R F E 7 F 4-7 E D S B F C

3 1 8 3 3 7 F R 7 C 9 3FL 3 9 4-0 F E 2 0

3 1 0 4 . 1 : 
3 1 8 4 - 9 : 
3 1 6 5 7 :
3 1 3 6 5 :
3 1 3 7 3 :

3 1 8 8 9 : 
3 1 8 9 7 :
3 1 9 0 5 :

3 1 9 2 1 :
3 1 9 2 9 :
3 1 9 3 7 :
3 194-S
3 1 9 5 3
3 1 9 6 1
3 1 9 6 9
3 1 9 7 7
3 1 9 8 5
3 1 9 9 3

3 2 1 6 1 : 1 8 F 3 F E 3 8 2 0 04. C B D E

3 2 1 6 9 : 1 8 1 0 F E 3 1 2 0 04. C B E 6

3 2 1 7 7 : 1 8 0 8 F E 3 B 2 8 0 2 C F 8 B

3 2 1 8 5 : C B E E C D 0 0 7 C 3 0 0 2 C F

3 2 1 9 3 : 7 3 F E 1 0 2 0 F 5 E D 5 3 D E

3 2 2 0 1 : 7 F LFI F E 1 1 2 8 2 C C D 0 0

3 2 2 0 9 : 7 C 3 0 0 2 C F 74- I B E 6 7 F

3 2 2 1 7 : 1 2 1 3 F E 1 1 2 0 F 0 D 5 I B

3 2 2 2 5 : I B 1 R F 6 8 0 1 2 1 3 E B E D

3 2 2 3 3 : 5 B D E 7 F R 7 E D 5 2 7 D D 1

3 2 2 4 . 1 : F E 1 1 3 8 0 2 C F 9 6 F D C B

3 2 2 4 - 9 : 2 1 C 6 C D 0 B 7 C 3 8 1 5 2 2

3 2 2 5 7 : E 0 7 F F D C B 2 1 C E I B 04.

3 2 2 6 5 : C D © B 7 C 3 8 0 7 2 2 E 2 7 R

3 2 2 7 3 : F D C B 2 1 D 6 F D C B 2 1 5 E

3 2 2 8 1 : 2 8 74. 3 R 2 1 4.0 E 6 0 7 F E

3 2 2 8 9 : © 7 2 8 0 2 C F 8 C 3 E 0 1 3 2

3 2 2 9 7 : F F 7 F 2 1 E 0 7 F 2 2 F 8 7 F

, 3 2 3 0 5 : 2 1 04. 0 0 2 2 F R 7 F 3 E 0 1

3 2 3 1 3 : C D 7 C 7 C C D 2 F 7 D C D 5 B

(listing continued on next page) 
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(listing continued from previous page) 
3 2 3 2 1 : 7 F 3 E 0 2 3 2 F F 7 F 2 A EO 
3 2 3 2 9 : 7 F 2 2 r e 7 F 3A E 2 7 F 2 2 
3 2 3 3 7 : FA 7 F 3E 0 5 CD 7C 7C CD 
3 2 3 4 S i ar 7D ' .1 CB 1 2 CD 4.3 0 F 
3 3 3 5 3 . n o 0 2 CF 0C 1 0 F t I B 7 A 
3 2 3 6 1 : B 3 2 0 rs 2 A D t / F CD I E 
3230*3 ; 0 3 cn ?ff. 2 3 2 6 r o tLO s b 
3 2 3 7 7 ; F F 7 F c d I F 0 3 2 0 f o 7 f 
3 3 3 8 5 c d I E 0 3 CD 2 2 7D 2 0 F 8 
3 2 3 9 3 : 3 f 0 2 c d 7C 7C C9 3 f 0 3 
3 2 4 0 1 : CD 7C 7 c c d 2 f 7D CD 4 . 8 
3 2 4 0 * 3 : 7 f CD C6 7 8 7 9 f e 0 1 2 8 
o c 4 - 1 7 i o c c €> o o c d 7 c 7 c 3 e OA 
3 2 4 2 5 : c o 7C 7 c 1 0 E 6 2 1 F 4 7 f 
3 2 4 3 3 : c d c 6 7 6 7 1 2 3 7 d FE F 8 
3 2 4 4 1 : 2 0 FfS 3 e « 4 CD 7 c 7 c 3 e 
3 2 4 4 9 0 5 CD 7 c 7 c f d c p 2 1 4-6 
3 2 4 5 7 : 2 8 1 1 2 h d p 7F 1 1 e 4 7 f 
3 2 4 6 5 1 a BE 2 3 1 3 c 2 <J4 / e c b 
3 2 4 . 7 3 7 f 2 8 f o 3 e 0t> f d c b 2 1 

3 2 4 8 1 : 6 6 2 0 0 1 3C CD 7C 7C 2 A 
3 2 4 8 9 : K 4 7 F FD CB 2 1 6 6 2 8 0 9 
3 2 4 9 7 : FD CB 2 1 4 f ? n 0 3 ?f> FO 
3 2 5 0 5 : 7 F E5 CD » F 7D CD 4R 7 F 
3 2 5 1 3 : CD c e 7 B 7 9 r r 0 ? 2 r o r 
3 2 5 2 1 . c r . 0<3 CD 7 c 7 r. 3 F 0 4 c d 
3 2 5 2 9 : 7 c 7 c I B c o 2 r t f o 7f 2 2 
3 1 8 3 ? : f o 7 f F 1 CD CB 7 b f r> CP 
3 2 5 4 - 5 . 2 1 6 6 2 b 1 0 7 1 CD 7D 
3 2 5 5 3 : 2 8 0 b CD ct> 7B i b FS 3 e 
3 2 5 6 1 : 0 2 C3 7C 7C 7 9 b e 2 0 OA 
3 2 5 6 9 : CO 2 2 7 d 2 f l f 2 c d c s 7 b 
3 2 5 7 7 : i b f 2 3 E 0 f l C3 7 c 72 2 1 
3 s 5 8 s ; l o 0® 2 2 f a 7 f 2 1 H4 7 f 
3 2 5 9 3 : CD c i 7 8 7 1 CD 2 2 7D c b 
3 s 6 q 1 : 7 9 CO c d c p . 7 b 7 1 c ? i 7 9 
3 2 6 0 9 l c o CD •f l 7 d 2 0 r 4 a* c b 
3 2 6 1 7 : f e c d c 6 7 b c b 7 9 f 9 
3 2 6 2 5 c 9 0 0 0 0 0Et 1 1 1 3 2 3 2 5 
3 2 6 3 3 : 3 3 3 a 4 - 3 4 . f 5 4 5 a 3 8 2 6 

3 2 6 4 1 : 
3 3 6 4 - 9 : 
3 2 6 5 7 : 
3 2 6 6 8 : 
3 2 6 7 3 
3 2 6 6 1 : 
3 2 6 6 9 : 
3 2 6 9 7 : 
3 2 7 0 5 : 
3 2 7 1 3 : 
3 2 7 2 1 : 
3 2 7 2 9 
3 2 7 3 7 : 
3 3 7 « S -
3 2 7 5 3 : 
3 2 7 6 1 : 

- i 

3 B 2 E 
3© 2 A 
2C 6 0 
3 A 3 3 
3 9 14. 
2D 14. 
3 3 2C 
3E 2 E 
2 E 2 6 
3 7 6 0 
2 D 2 0 
3 E 3 9 00 01 
OO 0 0 
OO 0O 
7 1 " 0 1 

3 3 BC 
2 6 3 7 
2 8 34. 
2 9 8 0 
8 0 3 1 
0 0 3 1 
0 0 3 8 
3 3 2C 
3C 0 0 
2 7 2 6 
2 6 2 9 
2A 8 8 
©0 3 9 
o n 
SO 8 2 
OO 4 4 

8 0 34. 
28 2D 
3 7 8 0 
3 6 3 9 
2 A 3 3 
34- 2 6 
2 A 3 7 
©O 3 8 
2A 3 7 
3 8 2 E 
SO 3 7 00 02 
2 A 3 6 
0101 0>0 
4.0 0 A 
4.6 0 0 

3 0 8 0 
2 E 3 3 
2 8 3 4 
2 6 3 7 
2C 3 9 
2 9 2 E 
2 E 2 8 
2 A 3 7 
3 7 3 4 
28 80 
8 0 2 7 
4-4 0 1 
8 9 0 0 
SS SS 
O l 

SYNTAX r O R U « -

C O M M A N D ( N A M E ) , S T A R T , L E N G T H 
OR 
» C O M M « N D ( N R M E ) , 5 T P B T , L E N G T H 
SOMC E X A M P L ES U S I N G A DATA F T L E 
C A L L E D PROG, 1 0 0 B Y T E S LONG 
S T A R T I N G AT ADDRESS 1 6 5 1 4 

S A U C ( P R O G ) , 1 6 5 1 4 , 1 0 0 
* S ( P R O G ) , 1 6 5 1 4 , 1 0 0 
L O A D ( P R O G ) . 1 6 5 14 
L ( P R O G ) , 3 0 7 2 0 
L ( ) , 1 6 5 1 4 
U < ) 
* L ( P R O G ) 
U E R I F Y ( ) 
U t ) 

Figure 1. 

3F IU INO PROG 
OK 
S T A R T • I B S 1 4 
OK 

L E N G T H . 1 0 0 

S E A R C H I N G FOR PROC 
B A S I C 
r o U N D T E S T 
FOUND PROG 
S T A R T - 1 6 5 1 4 
L O A D I N G 
OK 

L E N G T H . 10O 

S E A R C H I N G 
FOUND PROG 
START - 1 6 5 1 4 . 
V E R I F Y I N G 
V E R I F Y ERROR 

L E N G T H . 1O0 

E X A M P L E S OF SCREEN MESSAGES 

Figure 2. 

U U§ NOT D E F I N E D 
S S T R I N G L E N 3 T H > 2 5 8 
M M I S S I N G CO-IHAND 
( L E F T BRACKET M I S S I N G 
) R I G H T BRAC<ET M I S S I N G 
I I N F O R M A T I O S M I S S I N G TO SAUE 
N NAME LENGTH > 1 8 

Figure 3. Crror-rcport codes. 

(continued from previous page) 
When used, each of these parameters must be 

preceded by a comma and are written as 

decimal numbers. 

Start is the start address o f the block o f 

memory where the data is to be saved from or 

loaded to. It is not used to Verily. When 

loading, Start is only needed i f the data is to be 

loaded to a different block of memory than 

where it was saved from. Length is only used 

when saving and is the number of bytes to be 

saved, that is, the address of the last byte 

minus Stan plus one. 

Figure 3 shows the errors that could occur 

and an explanation of their meaning. Each one 

is printed on the screen as a normal Basic 

error. 

Screen messages 
I f U$ contains no errors and the first 

character in U$ is r.ot an asterisk, messages 

will be printed on the screen similar to those 

in figure 2. Each one stays on the screen for 

about one second before the screen goes blank 

to begin the cassette routines. 

The messages arc each printed on a new line 

and the screen is scrolled upwards i f necessary 

to prevent an out of screen error 5 from 

occurring. I f a Verify error occurs, press any 

key to continue. 

The data files are saved in two parts. The 

first one is a header block which contains the 

name of the file and what type o f file it is: 0 

means Basic, 1 means header, 2 means bytes, 

the start location and the number of bytes o f 

data in the next block. 

When this header block is read in, the file 

type is checked to ensure it is a header. I f it is 

not a header, its file type is printed on the 

screen, together with the name of the file; then 

the program searches for the next header. 

When a Basic prcgram is saved, the first 

byte after the name is a system variable called 

Versn at address 16193. Its value should be 

zero., but it sometimes changes. I f it is not 

zero, strange messages could be printed on the 

screen as the program tries to indicate what 

type of file it is, or at worst, the system could 

crash. It is therefore safer to Poke 16393, 0 

before saving a Basic program if it has a 

chance of being read by this program. 

The second block also contains the file name 

and the file type which are followed by the 

data. I f everything is all right after the second 

block has been saved, loaded or verified, O K is 

printed on the screen and the program returns 

in Fast mode. 

Due to the size of the program a full 

disassembly listing has not been published, 

but for those o f you who arc interested, here 

are some useful addresses if you wish to 

disassemble it yourself. 

31681 Read in byte from tape. 

31744 Collect next byte f rom U$. 
31755 Collect decimal number and put in HL. 

31835 Print a new line or scroll for next 

message. 

31855 General printing to screen. 

31863 Message routine. 

31997 Print decimal number. 

32034 Update routine. 

32047 Pause. 

32067 Find U$. 

32132 Analyse U$. 

32277 Save. 

32399 Read name from tape. 

32441 Load/verifv. 

32628 Address table for messages. 

32639 Data for messages. 

Variables 
16417 General control byte. 

32734 Address of name. 

32736 Start. 

32738 Length. 

32740 Name found on tape. 

32756 Start found on tape. 

32758 Length found on tape. 

32760 Start for update. 

32762 Length for update. 

32764 Temporary DE register. 
32766 Temporary B register. • 

1 F A S T 
1 0 L E T A $ = " " 
2 0 FOR 1 - 3 1 6 8 1 TO 3 2 7 6 7 
3 0 L E T A I > A ( » C H B > PEEK I 
4 0 NEXT I 
8 0 P R I N T " S T A R T T A P E AND PRESS 

N E U L I N E " 
6 0 I N P U T I » 
7 0 SAUE " T A P E F I L E S " 
8 0 I F PEEK 1 6 3 6 6 + 2 5 6 »PEEK 1 6 3 8 

9 > 3 1 6 6 1 T H E N GOTO 1 6 0 
9 0 FOR 1 . 3 1 6 8 1 TO 3 2 7 6 7 

1 0 0 POKE I , C O D E A » 
1 1 0 L E T A « a A * : 2 TO ) 
1 2 0 NEXT I 
1 3 0 P R I N T "M/C L O A D E D " 
1 4 0 PAUSE 2 0 O 
1 5 0 NELI 
1 6 0 P R I N T " L O U E R RAMTOP TO 3 1 6 8 

1 AND R E L O A D " 
Figure 5. Program to save machine code. 

Figure 4. The loader program. 

8 REM LOUER RAMTOP B E F O R E 
RUNNING 

1 0 I F P E E K 1 6 3 6 8 + 2 B 8 t P E E K 1 6 3 8 
9 > 3 1 6 6 1 T H E N STOP 

1 5 D I M C » ( l « 8 7 ) 
a® L E T X - 3 1 C 8 1 
2 8 C L S 
3 0 SLOU 
3 6 P R I N T T A B 1 4 ; " M E N U " , , , " 1 E N 

TER C O D E " . , " O E X A M I N E C O D E A , , " 3 
E D I T C O D E S , " 4 S A U E " 

4 0 P R I N T , , " N E X T A D D R E S S. " ; X 
4-8 L E T I » - I K K E Y » 
5 0 I F X t < " l " OR H > " 4 " T H E N OO 

TO 4.5 
6 5 GOTO 1 0 0 aUAL I » 

1 0 0 I F X - 3 2 7 C 8 T H E N GOTO 2 5 10«5 FI3»T 
1 1 0 L E T A ® — " " 
1 1 8 P R I N T TAB 3 1 ; 
1 2 0 SCROLL 
1 2 5 P R I N T X ; " : " ; 
1 2 6 L E T A—1 
1 3 0 I F A » - " " T H E N I N P U T A * 
1 3 1 I F A f . " " T H E N GOTO 1 3 0 
1 3 8 I F A f ( 1 ) » " F " OR A » C 1 ) < " 0 " T 

HEN GOTO 2 5 
14.0 L E T U—16*CODE A * + C O D E A * ( 2 ) 

- 4 . 7 6 
1 4 5 POKE X , U 
1 5 0 L E T C » ( X - 3 1 6 6 0 ) - C M R * U 
1 5 5 P R I N T T A B 4 + A * 3 ; A » f TO 2 ) ; 
1 6 0 L E T X s X t l 
1 6 5 I F X . 3 2 7 6 8 T H E N GOTO 2 5 
1 7 0 L E T A » . A * ( 3 TO ) 
1 7 5 L E T A . A • 1 
160 I F A . 9 T H E N GOTO 1 1 5 
1 6 8 g o t o 1 3 0 . . 
2®0 P R I N T " S T A R T A D D R E S S : j 
a®« I N P U T 5 
2 1 0 P R I N T S 
2 1 5 P R I N T T A B 3 1 ; 
2 2 0 SCROLL 
2 2 5 L E T n - l 
P. 3© P R I N T a ; " : " ; 
3 3 5 L E T U . P E E K S 
24-0 P R I N T T A B 4 + A * 3 ; C H R * ( 2 6 * I N 

T ( M r t C ) ) j c r i R * < a o » W - i e » I M T <<Js l 
I F I N K E Y • —" M" T H E N GOTO 2 5 

2 4 5 I F I N K E Y j - " " T H E N GOTO 2 5 0 
2 4 6 I N P U T A * 
2 5 0 L E T S - S + l 
2 5 5 I F S » 3 2 7 6 8 T H E N GOTO 2 5 
d 6 0 L E T A . A + 1 
2 6 5 I F A . 9 T H E N GOTO 2 1 5 
2 7 0 GOTO 2 3 S 
3 0 0 P R I N T " A D D R E S S : " i 

3 0 5 I N P U T S 
3 1 0 P R I N T S ; " » " ; 
3 1 5 L E T U . P E E K 5 
3 2 0 P R I N T CHR 9 C 2 8 + I N T ( U - ' 1 6 > ) i 

CHR $ ( 2 8 + U - 1 6 * I N T ( U / ' I B J ) 
3 2 5 P R I N T , , " N C U U A L U E : " ; 
3 3 0 I N P U T A * 
3 3 5 P R I N T A t 
3 4 0 L E T U — 1 6 I CODE A » * C O D E A * (ft) 

- 4 . 7 6 
3 4 5 POKE S , U 
3 8 0 L E T C f ( S - 3 1 6 6 0 ) • C H R * U 
3 5 8 GOTO 2 5 

4 . 0 0 H P R I N T " S T A R T T H E T A P E AND P 
RESS N E U L I N E " 

4 0 5 I N P U T A t 
4.10 F A S T 
4.15 SAUE " L O A D E H " 
4 2 0 I F PEEK 1 6 3 8 0 + 2 5 6 »PEEK 1 6 3 © 

9 > 3 1 6 6 1 T H E N GOTO 4 4 5 
4 2 5 FOR 1 . 1 TO 1 0 6 7 
4 3 0 POKE 3 1 6 8 0 + 1 , C O D E C » ( I ) 
4 3 5 NEXT I 
4 4 0 GOTO 2 5 
4 4 5 P R I N T "LOWER RRMTOP AND REL 

O A D " 
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The best 
accessory for 
your micro 

The Rotronics Portable Case 
Here is the ideal portable work 
station for home, school or work. 
Specially made for most home 
microcomputers, it contains your 
ZX81, Spectrum. Oric or VIC 20 
within a smart executive style case 
with removable lid for convenience 
in use. 
The individually tailored foam 
insert securely protects your 

micro, printer, cassette recorder, 
tapes and manuals during transit. 
A scalpcl is provided to modify the 
insert for expansion units and an 
alternative insert can be supplied 
if you change your hardware in 
the future. 

All components remain fully oper-
ational within the case via inter-
connections routed between the 

double layers of foam, so there are 
no unsightly leads. 

This is the first case designed for 
easy use with each component 
positioned for convenient oper-
ation. The overall dimensions are 
138mm x 657mm x 363mm. 

Exceptional Value 

ZX Panda 
16K Expandable RAM Pack 

£18.50 (p + p50p ) 

16K Plug-in Module lor above 

£13.95 (p + p 50p) 

32K Giant Panda including Module 

£31.45 (p + p 75p) 

Vixen Ram Cartridge 
Offers standard 16K expansion plus Ihreo other 

switchable memory configurations 

£34.45 (p+p 50p) 

Order Form 
T-ade Enquiries Welcome 

Please send me (tick appropriate box) 
t I Rotronics Portable Case at £36.99 (inc. £2.50 p + p) 

for ZX81/Spectrum/Oric/Vic 20* 
• ZX Panda 16K RAM Pack at £19.00 (inc. 50p p + p) 
• ZX Panda 16K Plug-in Module at £14.45 (inc. 50p p + p) 
• ZX 32K Giant Panda inc luding Module at £32.20 (inc. 75p p + p) 
D Vixen RAM Cartr idge at £34.95 (inc. 50p p + p) 

All prices inclusive of VAT 
*l enclose a cheque/PO* for £ 
'Please delete as necessary. 

Name 

made payable to SMT. 
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T w o SUBMARINES seek each o t h e r ' s 

destruction in this tough and tense Wor l d War 

T w o scenario. I certainly do not f ind it easy to 

make a kill, wi th all the advantage o f inside 

information. 

A Second Wor l d Wa r S-typc submarine was 

a fairly small craft which could manage about 

16 knots on the surface and about nine knots 

submerged. Radar might well have been on 

board, certainly Asdic and echo sounder. 

O p t i m u m periscope depth was about 34 feet. 

Surfacing and submerging was managed wi th 

the two pairs o f hydroplanes and a number o f 

ballast tanks. Hydrop lanes were s imp ly 

balanced hor izonta l rudders wh ich used 

engine power to deflect the course o f the 

submarine upwards or downwards. 

There are three major displays: first, the 

control room; to the left o f the display is the 

main ballast tank indicator, filled or vented to 

alter buoyancy. Below is a representation o f 

the forward starboard hydroplane. C o m m o n 

sense wil l tell you which inclination wil l help 

the boat to rise. Next to the hydroplane tell-

tale is a digital depth indicator. T h e large 

wheel to its left is one of the type which used 

to be needed to adjust the hydroplanes. 

Raise periscope 
I n the centre, the periscope can be raised 

and lowered. For our purposes, it must be u p 

in order to look through it. A panel o f digital 

readouts displays rudder angle, head ing, 

engine revs and battery charge in that order. 

T h e battery is automatically charged on the 

surface, incidentally. Care should be taken 

when submerged, that sufficient charge always 

remains to resurface. 

Beside the panel, another instrument shows 

whether diesel or electric motors arc in use, 

and flashes a warn ing if the boat begins to go 

under with the diesels running. The torpedo 

count , top right, is self-explanatory. O u r Asdic-

set displays a North-up true hearing for targets 

w i th in a four-mile lange. It comes on 

automatically at depths greater than 10 feet. 

O n the surface, the radar set is switched on 

instead. It has a greater range — 22 miles — 

and again is a north-up, PP I display, on which 

each sweep o f the antennae is seen. Final ly , 

the echo-sounder indicates the depth o f water 

below the keel. Thus , if the boat is rising, the 

trace falls, as it does when the submar ine 

remains level while the sea-bottom shelves off. 

It reads from 200 feet up to zero. 

The srronH display shows the chart room: 

this is really part o f the control room; when 

Figure 1. Seabed contour chart. 

accessed. The control room proper slides 

across, making room for the chart display as it 

goes; this simulates the skipper walking across 

to the chart table. Sounder and Asdic sets both 

remain in view, now on the left, and both 

continue to work. O n the chart itself, apart 

from local coastline, there is a large compass 

rose, the boundaries o f a cont inuous coastal 

minefield — m — and a longitude — latitude 

grid calibrated at bot tom and right. Inverse 

figures give degrees, the others, minutes. 

For simplicity's sake, a minute is taken to be 

a nautical mile on both axes. At the top left o f 

the chart, a short line radiating from a small 

circle points in the direction of the 

tidsstream. You r own position is pointed 

to by a min iature submarine — at the left-

hand end. Below the chart can be found 

tide strength, speed through the water, 

and the enemy's reported position at the 

start o f the game. T h e enemy is always 

surfaced for the solo game, and always 

starts o f f from some point on the eastern 

side o f the chart, steaming a course with a 

lot o f west in it, at a random speed u p to 

about four knots. Your own position is 

no: updated while the chartroom is 

accessed. 

The third display shows the periscope 

view: this shows as a framework, the 

brass flange surrounding the periscope 

viewing window. Below, a panel gives updated 

readings o f periscope angle, heading, enemy 

distance and torpedo count. 

Tak ing these in order: the periscope may be 

rotated full circle, and the angle indicated 

relates to the keel, reading 0 when the 

periscope is looking along the bows. Head ing 

is s imply the direction in which the vessel is 

po in t ing , and not necessarily the direction in 

which it is actually moving. Enemy distance is 

read from the radar; life would be qu i ie 

difficult wi thout it. Torpedo count keeps track 

o f torpedoes runn ing , since salvos may be 

fired. Salvos must be fired in line, spread in 

t ime, not angle. Torpedoes run at 45 knots, 

and have a range o f three miles, being fired 

only through bow tubes. I f the periscope angle 

is other than zero on firing, it wil l 

automatically swing to, and lock on zero. 

Torpedoes running 
T h e rest o f the display also locks unt i l a 

torpedo strikes home , or unt i l all have run 

themselves out. I f a miss has clearly been 

made, the salvo may be aborted. A bubb le 

track gives some indication o f the progress o f 

torpedoes, though not giving any actual 

position for the torpedo, o f course. Torpedoes 

cannot be fired unless the rudder is straight 

and the boat is maintaining a steady depth less 

than or equal ro max imum periscope depth. 
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ALe*n 

You are on the bridge ot your 
submarine when radar picks up an 

enemy U-boat recharging on the 
surface. Destroy it before it destroys 

you in Rod Hopkins' fight to the finish. 
rhe latter ranges from 7ern ro a hour 17 feer, the 

ho r i z on r is ing u p the w i n d o w as the 

submar ine sinks. 

F rom such a low vantage point as another 

submarine, and in potentially hostile waters, 

all you can hope to spot is the conn ing tower 

o f an enemy U-boat Th i s conn ing tower 

varies in size with distance, and moves in h igh 

resolution, flicker-free increments along the 

horizon according to rhe relative mot ions o f 

the two subs. Range of vision is affected by the 

depth o f the viewer. 

A fourth display is the boot-up screen. Th is 

stems f rom an early idea, since abandoned, to 

allow the skipper to carry out a simulated 

sextant reading to establish his own position. 

A n d now to business, Commander . Screen 

constructions: figure 3 gives three listings 

required to bui ld u p the major displays. The 

recommended procedure is as follows: in turn , 

type in and run each l.sting, saving the result 

as a screenS on tape, a long w i t h the 

construction program itself. T h e latter is not 

needed directly, but is worthwhi le saving in 

case o f problems, or to satisfy a later craving 

for customising. Consult figure 2 to discover 

the final destination ofcach display. W h e n the 

t ime comes to load them into their proper 

places, a command o f this type: 

LOAD " "CODE ADDRESS 

wil l load any o f the screenS into the address 

specif:ed, rather than into the screen R A M . 
Note that, in the case o f both the control 

room and the chartroom, the machine-code 

paint rout ine must be present in l ine I o f the 

construction program; it could be entered 

separately and merged wi th each listing in 

turn . The routine is worth keeping as a uti l i ty 

in its own r ight , anyway. Referring now to the 

Table 1. Keyboard controls. 

Key Func t ion 

5 rudder left 

6 hydroplane down 

7 hydroplane up 

8 rudder right 

A abort salvo 

B blow ballast 

C goto Chartroorn 

E electric motors on/off 

F fire second and subsequent 

torpedoes 

I decrease periscope angle by si> 

degrees 

J decrease revs 

K increase revs 

N f lood tanks (negat ive buoyancy) 
0 increase periscope angle 36 degrees 

P periscope up /down 

T prime torpedo tubes and fire first 

torpedo 

V view through periscope 

X exit from chartroom 

periscope print routine in the control room 

listing, the strings of letters A-N are all o f 

graphic-shifted characters, o f course. 

Mach i ne code and tables: see figure 5. Clear 

60415 before entering anything, and then use 

the loader rout ine of f igure 4 to enter each 

block in turn. Save intermediate stages on tape 

and reload before staiting again: 

SAVE "FILENAME" 60416,5120 

W h e n this little task has been accomplished 

and the results saved, then, with the machine 

code resident in R A M , type: 

CLEAR 32767 

and load each o f the three screen displays into 

their allotted spaces using the procedure 

out l ined earlier. Save the total as: 

SAVE "Uboat CODE" CODE 32768,32768 

There is a 6 K + gap: it is more convenient to 

load the 32K block in toto. T h e gap is used as 

a dynamic store for the control room display. 

Basic: figure 6 gives the ma in Basic program 

which should be saved on tape immediately 

fol lowing the 32K o f code. D o not forget to 

verify at any stage at which a significant 

amount o f labour would be wasted in the event 

o f a saving problem. Make the Basic autorun 

by typing: 

SAVE "UBOAT HUNT" LINE 1 

Final ly , concoct a short hcader-cum-loader 

program displaying your family crest or 

(continued on page 111) 
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After the huge success of M Coder 
(THE original compiler for the ZX81 
and Spectrum) we have gone one 
stage further and improved it to 
make programming even easier!! 

M CODER II now handles STRINGS 
(NOT string arrays) as well as 95* 
of all integer basic,and we have 
made itei/en easier to use. 

The list of commands are too long 
to print here — but we are so sure 
that you won't be disappointed, 
we are prepared to offer a NO-
QUIBBLE GUARANTEE. 
If you are not completely satisfied, 
return M CODER II within 7 days 
from dafe of purchase and your 
money will be refunded in full -
wifhouf question. 

SEND PSS A CHEQUE OR PO.TO 
THE V/4LUE OF £9-95 FOR THE 
SPECTRUM VERSION OR £8-95 
FOR THE ZX81 16K VERSION AND 
WE WILL SEND THIS REMKRKABLE 
NEW PRODUCT TO YOU BY RETURN 
POST. 

TO RS.S. 452 STONEY STANTON RD. COVENTRY CV6 5DG. FOR INSTANT CREDIT CARD SALES TEL(0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER. 



(continued from page 109) 

whatever , m a k i n g sure it ends w i t h these l ines: 

200 PAPER 0: INK 7: BORDER 0: CLEAR 32767 

210 L O A D " " C O D E : L O A D " " 

Save the loader , i n a u t o r un m o d e , i n a space 

conven ien t l y left be fore t he 3 2 K b lock o f code 

o n tape. 

A sma l l w o r d o f wa rn i ng ; d o not try r u n n i n g 

a n y t h i n g w i t h ou t secur ing it o n tape f irst. T h e 

most p i f f l i ng error in a lot o f the m a c h i n e code 

coMld p rove devasta t ing . I n the Basic p r o g r a m 

moreover , check the in i t ia l isat ion r ou t i n e — 

l ines 9900 o n w a r d s carefu l ly , as i n s ome cases 

even rhe o rder o f ass ignmen t o f variables is 

cr i t ical . D o n o t delete any var iab les because 

they appa ren t l y appea r o n l y in th is rou t ine . 

T h e y are used b y the mach ine-code rout ines , 

i n a l l l i ke l ihood . 

I n a later issue I h o pe to p u b l i s h detai ls o f 

p r og r am add i t i o ns needed to use the p r og r am 

o n two l i nked c o m p u t e r s , and also o f rhe 

modes t h a r dwa re i nvo l ved . T h e age o f 

n e two rk i ng fast a p p r o a c h i n g , it w o u l d seem an 

obv i ou s a n d exc i t ing d i rec t ion for h o m e 

c o m p u t i n g to b r a n c h i n to . C o p i e s o f th is 

p rog ram are ava i lab le o n cassette f r o m Protech 

for 

£ 5 . 9 9 . A l so 

i n c l u d e d o n the tape" 

is t he two-compu t e r version 

for w h i c h y o u w i l l need extra 

ha rdware . P ro tech is at C lydesda l e Bank 

B u i l d i n g s , S o u t h Queens fe r ry , Sco t l and . 

KEYING IN 
• Type in 1 REM followed by 95 characters. Follow this with lines 20 to 

40 of the machine-code loader program, figure 4. Run the program 
and enter the 95 bytes in the Paint Routine, giving the start address 
as 23760. Now type in the rest of the Draw Control Room program 
overwriting or deleting lines 20 to 40 of the loader program. 

• Run the program chd save the display to tape, line 50. Repeat the 
process above with the Draw Chartroom program. Type in and run 
the Draw Periscope program, again saving the display to tape. 

• Type CLEAR 60415 and then enter the machine-code loader 
prdgram again Run the loader and enter the 10 blocks of machine 

code in figure 5. Although it would be possible ro enter and save all 
10 blocks in one go it is better to save each block as it is entered. 
Thus to save Block 1 which contains 115 bytes type SAVE 
"BLOCK 1" 60416,115. When all the code is in save it as one machine 
file by SAVE "FILENAME" 60416,5120. 
Reload the three screen displays at the addresses given in figure 2. 
For example; to load rhe Control Room display LOAD CODE 
39680. Now save the screen displays and the machine code together 
by SAVE "Uboat CODE" 32768,32768. Type in and save the Basic 
program in figure 6. Create the header-cum-loader program 
described on page 112 and save it at the front of the tape. 

DRRU CONTROL ROCM 
1 / r e f l 8 b - b y t e p o i n t r o u t i n c 

r f m d o n o t r u n i n t m p 
r b & g t t e e o r t h e p r i n t r o u t i n e i n 
R REM STRTEMENT RT L I N E 1 

3 i n p u t " b r c k g r o u n d c o l o u r ' ? " 

4 i n p u t " s o u n d e r c o l o u r ? " , s c 
5 p o k e 2 3 5 6 1 , 8 . l e t p r i n t - 3 3 8 

< 6 . l e t x c - a 3 0 4 , ^ . l e t y c * a 3 6 4 8 : 
l c t r t t : 2 3 b s o : l e t b o x > 9 9 9 9 

1 0 PRPER 0 : BORDER 0 : i n k 7 . c 
l s 

1 2 RESTORE B 9 6 6 . L E T R - 0 i L E T 
B - l : FOR N - l T O 3 3 RERD U , L , C , R 
^ P W i N I 1 N V C K 3 E \ ) , FTT L , C , R * : NE 

1 3 r e s t o r e 9 9 b b : f o r n - l t o 1 2 
1 ^ r e r d x , y , r : c i r c l e x , y , r : n e x t 

1 * r e s t o r e 0 9 7 0 : v o r n « 1 t o 2 2 
: r e r d r , b , x , y : p l o t r , b .• o o s u b 

b o x ; n e x t n 
1 6 GO SUB 7 0 0 0 
1 7 P L O T 2 5 0 , 4 4 . P L O T 2 2 3 , 4 . 4 . . P 

LOT 2 2 5 , 4 . : PLOT 2 8 0 , 4 . 
1 8 r e m p l o t 2 0 3 , 1 3 1 
1 9 P L O T 7 9 , 1 7 3 : DRRU 0 , - 1 4 5 . D 

RRU - 8 , 0 : DRRU 0 , - 2 9 p l o t 1 9 4 , 5 
2 . DRRU 6 0 , 0 : p l o t 1 3 5 , 6 5 : DRRU 
5 B , 0 . DRRU 0 , I S 

2 5 PLOT 1 3 2 , 4 : DRRU 5 2 , O 
3 0 RESTORE 9 9 6 0 : l»OR N a l TO 2 7 

: RERD R , B , C : POKe X C , R POKE Y C 
, 0 : POKE R T T , C : R A N D O M I Z E USR PR 
T N T . NEXT N 

4 8 r e m PLOT 0 , 1 7 5 : ORRU 7 0 , 0 
4 9 I N P U T R f 
5 0 SRUE " C O N T R O O M " S C R E EN $ 
OB STOP 
9 9 

7 © 1 0 p o r n - 1 7 2 t o 1 7 5 : p l o t 1 2 0 , 
n : d r r u 1 3 5 , 0 : n e x t n 
7 0 2 0 p l o t 5 1 , 1 3 6 . o r r u 0 , - 3 o . o r 
r u - 8 , - 8 , - 2 . d r r u - 1 0 , 0 p l o t 5 9 
, 1 3 6 . d r r u 0 , - 3 6 d r r u - 1 6 , - 1 0 , -
1 . 3 d r r u - 1 0 , 0 
7 0 4 0 p l o t 5 1 , 1 5 1 : d r r u 0 , 2 4 : p l o 
t 6 9 , 1 5 1 : d r r u 0 . 3 4 
8 8 6 0 REM i f l t i p e y B M H a a B M s a e 
8 8 6 1 FOR n - 0 T O 3 : P R T N T RT 1 7 + n 
, 2 5 ; " " : NEXT n 
69001 PLOT 1 9 7 , 4 5 DRRU - 4 , - 4 , 2 
8 9 2 0 DRRU 0 , - 3 5 : DRRU 4 , - 4 , 2 : DR 
RU 5 3 , 0 
8 9 4 0 d r r u 4 , 4 , 2 . d r r u o , 3 5 d r r u 

- 4 , 4 , 2 . DRRU - 5 3 , 0 
3 9 8 0 PLOT 2 0 3 , 4 5 . DRRU 0 , 3 , - 2 : D 
RRU 1 0 , 0 : DRRU 0 , - 3 , - 2 f»LOT 2 3 3 
, 4 5 ORRU 0 , 3 , - 2 . DRRU 1 0 , 0 : DRR 
U 0 , 3 , - 2 PLOT 2 0 8 , 4 5 : DRRU 0 , 3 
, - 2 : P L O T ~ ~ 
9 3 0 0 r e m fl 
9 3 0 1 ORTR 
1 8 , 2 , - 1 1 , 0 , 1 8 , 2 0 , - 1 1 , 0 , 2 4 , 2 6 , 0 , 
L a , 2 J , 2 6 , 0 . . 1 2 , 2 4 , 1 8 , 0 , - 1 2 , 2 0 , 1 8 , 0, - 1 2 
9 3 2 0 RESTORE 9 3 0 1 : FOR n - l TO 6 : 

RERD 4 , b , C , d : PLOT J , b : DRRU C , 
d : n e x t n 
9 4 0 0 REM B M H P H B H a B B B 
9 4 4 0 PLOT 1 3 3 , 0 d r a u 5 4 , 0 d r r u 

4 , 4 , 2 : DRRU 0 , 3 4 : DRRU - 4 , 4 , 2 
DRRU - 5 4 , 0 . DRRU - 4 , - 4 , 2 DRRU 0 
, - 5 4 : DRRU 4 , - 4 , 2 
9 4 5 0 PLOT 1 3 6 , 2 4 : ORRU 4 6 , 0 , 2 . D 
RRU 4 , 0 . DRRU 0 , - 1 8 . DRRU 5 4 , 0 : 

d r r u 0 , 1 8 : d r r u 4 , 0 
9 6 2 6 p l o t 3 . 6 4 . o r r u 3 4 
9 7 0 0 REM r n a r r i ~ ~ 
9 7 0 1 d r t r w , w , w , u> , w , w , 2 5 5 , v , 1 . 
1 , 1 , 1 , 1 , 1 , 2 5 5 , w , w , k , t « , v , w , i v , i k , l , 
1 , 1 , 1 , 1 , 1 , 1 , 1 , 0 , 0 , 2 s 5 , 0 , 0 , 2 6 5 , 0 , 
0 , 0 , 2 8 , 3 4 , 6 5 , 6 5 , 6 6 , 6 0 , 0 , 0 , 6 0 , 6 6 , 
1 3 0 , 1 3 0 , 1 3 0 , 7 0 . 6 s , 2 5 5 , w , w , » , w , w , 

9 7 1 0 DRTR 2 5 5 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 0 , 0 , 
6 3 , 6 4 , W , w , w , 0 , 0 , 2 5 2 , 3 , 1 .. 1 , 1 , 1 , 
I* , w , w , Ul , O * , 6 3 , 8 , 8 , 1 , X , X , 1 , C , a S 8 , 
9 ^ 1 9 REM a d t f B i y K I a U K I M M U 
9 7 2 0 L E T w - 1 2 8 : RESTORE 9 7 0 0 : f o 
R n - 0 TO 1 2 ; FOR * - 0 TO 7 . RERD 
t . POKE USR C H R * 1 1 4 4 + n ) NE 
XT It : NEXT n 
9 7 3 0 p r i n t r t 3 , 6 , " vJK " .: r t 4 , 6 , " L 
m " ; r t 0 , 1 1 , " R U K B " 
9 7 3 2 FOR n - l TO 1 6 . P R I N T RT n , l 
a ; " C O " , n e x t n 
9 7 4 0 P R I N T RT 1 7 , 1 1 ; " H J K I " 

9 7 4 5 P R I N T RT 1 8 , 1 1 , " R L M B " 
9 7 5 0 FOR n - 1 9 TO SO P R I N T RT r. , 
1 2 ; " C D " NEXT n 
9 7 5 5 P R I N T RT 2 0 , 1 0 , " F E C D E G " 
9 7 6 0 P R I N T RT 2 1 , 1 2 , " R B " 
9 8 0 3 r e m i - o d a n e i e i a t * ! 
9 8 1 0 P L O T 1 7 0 , 6 5 D R R U 0 , 2 5 DRR 
U 3 7 0 
9 8 1 5 PLOT 1 7 5 , 6 5 . DRRU 0 , 2 0 : DRR 
U 3 2 , 0 
9 8 2 0 PLOT 1 6 0 , 6 5 . DRRU 0 , 1 5 : DRR 
U 2 0 , 0 . P L O T 1 5 3 , 6 5 . DRRU D . 1 3 . 
DRRU 1 5 , 0 
9 8 2 5 PLOT 1 7 7 , 8 0 DRRU 3 0 , 0 P L O 
i o S O ' ^ L O T 0 , 4 7 : P L D T 
6 3 , 0 DRRU 0 , 4 7 
9 S 6 8 P R I N T RT 5 . . 3 { ' PRPER 1 , " 

H o t DRR 
U 1 3 , 0 : DRRU 0 , 8 
9 9 1 . 0 PLOT 1 4 0 , 6 5 : DRRU 0 , 1 8 DRA 
W 1 5 . 0 DRRU 0 , 1 3 
• 3 V 5 0 R E T U R N 
9 9 S s J M M y B B 2 2 , 2 2 , 2 0 , 2 2 , 2 2 , 1 S . S 3 , " 
2 , 4 , 2 2 , 2 2 , 5 , 1 5 8 , 3 7 . 2 2 , 1 5 © , 3 7 , j , 
1 3 7 1 2 , 3 , 1 7 9 , 1 2 , 3 . 1 8 0 , 5 3 , 4 , 1 3 4 , 3 
5 , 4 , 18 1 6 4 , 12 . 2 4 Q , 104. , 1 0 

. 8 . 6 ' , i v : ' . 
" , R , 1 , 1 7 , " R D R " , R , 3 

DRRU 1 2 , - 7 0 , 

DRRU - 3 0 , - 3 , 

•J 1 7 , " 

1 7 , "MOO " t * . 
3 . 1 7 , R E U S " , R , 7 , 1 7 , " C M R G " , R , 6 , 2 3 
/ • O M i , R / 8 , a 3 / / , E M " 1 , 2 7 , ' ' T O R * " , 

° ' • r i l i f r t B n , 1 4 , 8 , " O 0 0 " , 8 » 1 2 , 5 , " D 
P T " , B , 1 0 , 1 , HP , B , 1 3 , 3 7 , 
6 , 2 7 , R S D " , B . 1 1 , 2 V " B R G a B , 8 , & 7 , 
" " , 6 , a , 1 , ' -B K . 8 , 3 , i , " R " , 6 , 4 , i , " L 

' 1 , 4 6 , 1 4 5 , I , 4 6 , 1 5 
5 , 1 , 6 7 , 1 4 5 . 1 , 6 7 , 1 5 5 , I , 4 7 , 1 2 0 , I , 6 
0 , 8 6 , 1 , 4 0 , 1 0 4 , I , 1 5 . 1 5 , I , 1 6 , 3 0 , t , 

6 3 DRRU - 4 . - 2 , - 5 

' 7 0 DRRU - 5 , 2 5 , 1 : 
- . 8 

7 5 DRRU - 4 5 , - 5 , . 7 ; DRRU - 6 4 , - 7 

7 6 RETURN 
8 0 POKE 2 3 8 4 7 , 1 6 5 
9 0 POKE 2 3 8 4 8 , 1 2 0 : POKE 2 3 6 5 0 , 

6 0 
1 0 0 R R N D O M I Z E USF 2 3 8 4 6 
1 1 0 POKE 2 3 8 4 7 , 1 1 2 : POKE 2 3 8 4 8 , 

5 3 : R R N D O M I Z E USR 2 3 8 4 6 
1 2 0 TOR n - 8 0 TO 1 7 5 STEP 3 2 FO 

r* k mo t o i c e s t e p © p l o t k , n . u 
EXT K: NEXT n 

l O O POR n - l TO 1G7 S T E P 3 2 FOR 
K - 4 8 TO 1 7 5 STEP 8 P L O T n , X N 

EXT k.: NEXT n 
1 3 5 C I R C L E 6 4 , 1 1 1 , 9 5 PLOT 6 4 , 1 

3 1 : ORRLI 0 , 2 0 PLCT 6 4 , 1 0 1 : DRf l lJ 
0 , - 2 0 : P L O T 5 4 , 1 1 2 : D&RU - 2 0 , 0 • 
P L O T 7 4 , 1 1 2 : DRRC. 2 0 , 0 
1 4 0 P R I N T RT 3 , 8 ; " O " , RT 1 2 . 8 ; " S 
, RT 7 , 3 , " e •' : RT 7 , 1 2 , w " 
1 4 5 PLOY 1 1 5 , 1 7 4 Of tRU 1 3 , - 8 0 , 

. 3 : DRRU - 1 2 8 , - 1 5 , - . 5 
1 5 0 P R I N T RT 1 , 1 7 , " m " , R T 5 , 1 8 ; " 

m " ; RT 9 , 1 7 ; • • » " ; RT 1 2 . 1 4 ; » " ; RT 1 
3 . 1 0 , " » " ; R T 1 3 , 6 ; • m " ; R T 1 3 , 2 ' » " 

1 7 0 I N K 7 : PRPER 4 
1 7 5 P R I N T RT 1 6 , B , " 4 4 4 8 5 2 

5 8 " ; PRPER 0 ; " 7 " , PRPER 4 , " 
0 4 " 

1 8 0 FOR m a T O I B : P R I N T RT n , 2 
l ; " " : NEXT n 

1 9 0 P R I N T RT 1 5 , 2 0 , PRPER 0 , " 8 4 
PRPER 4 ; RT 1 1 , 2 © ; " 0 4 " ; RT 7 , 2 0 

; © 8 " ; R T 3 , 2 © ; " 1 2 " 

P R I N T RT N , 

PLOT 2 0 8 , 4 5 : DRRU 0 , C 

i i ' i i ' i i t e i i i S . , 

9 9 6 l i g i t i i f c 7 , 6 © , I , a , 4 , I , 5 0 , 2 0 , I , 
1 9 4 , 1 . 5 , I , 1 6 4 , 7 0 , I , 1 4 4 , 7 0 , I , 1 6 & , fc 
5 , 1 , 2 5 6 , 1 6 5 , 1 , 2 6 0 , 1 4 5 , I , 1 9 6 , 1 5 6 , 

3 9 6 2 f H B H H i l 9 4 , 8 3 , 1 , 2 1 0 , 1 4 ^ . 1 , 1 5 8 

9 9 7 © a a i f i J B ^ B ^ P l , 1 4 , © , 1 1 2 , 3 9 , 5 5 
, 0 , l i l . X . V . l , 1 1 1 , X , Y , 2 0 , 1 1 6 , 1 4 , 4 
6 , i a 6 , —6 , 4 8 , 7 8 , fi, 8 , 47 , Y , R , B , X, Y t
1 . 1 3 2 . 1 P 6 , 4 6 . 7 0 
9 d 7 1 A B S l l D i | 1 7 6 , 9 6 , 3 1 , 5 S , 1 9 7 , 6 , 5 3 , 
3 5 . 0 , A S , 5 1 , 6 4 , 3 7 , 6 9 , 2 9 , 1 4 , 3 2 , 4 8 , 
4 0 , 3 0 
9 9 7 a B m B B l 2 e e , 5 6 , 4 6 , 7 9 , 2 1 3 , 1 0 1 , 1 
3 , 13 j_3A3_*_Al7 , 2 9 , 1 4 , S 1 3 , 7 7 , X , Y 
9 9 7 i t s , l i e , l 6 l ' 1 1 7 , 

7 , 3 6 , Y 
C-POl.' 0> , 

RETURN 

M l 

X , Y , , 
9 9 9 8 REM 
OOOO DB f iU 
- Y : DRRU - X , 0 
P R I N T R O U T I N E 
2 3 7 6 0 5 0 1 4 3 
2 3 7 6 5 £ 0 5 
£ 2 7 7 0 S f i 
2 3 7 7 5 2 0 5 
2 3 7 8 5 * 
2 3 7 9 0 
2 3 7 9 5 
2 3 8 0 0 
2 3 8 C S 
2 3 9 1 0 
2 3 8 1 5 
2 3 8 2 0 
2 3 8 2 S 
2 3 8 3 0 • 
2 3 8 3 B 2 0 5 
2 0 8 4 0 4 3 
2 3 8 
2 3 8 
2 3 6 

ORRU CMRRTROOM 
1 REM 9 B - B Y T E P R I N T R O U T I N E 
S REM DO NOT RUN I N T H E 

ABSENCE OF T H E P R I N T R O U T I N E I N 
R REM STRTEMENT RT L I N E 1 

1 0 I N K 0 . PAPER 7 . C L S 
2 0 I N K 4 
5 0 P L O T 0 , 4 8 . DRRU 1 6 7 , 0 : DRRU 

0 , 1 2 7 DRRU - 1 6 - 7 , 0 : DRRU 0 , - 1 2 7 
6 l P L O T 1 6 0 , 1 7 4 . GO SUB 6 0 GO 

TO 8 0 
6© DRRU - 6 , - 1 0 , - 1 

1 9 9 i n k 0 : p r p e r 7 
a i © f o r n — 1 7 t o 2 1 i 

0 ; p r p e r © ; " 
" ; n e x t n 

2 2 © p r i n t r t 1 8 , 0 ; " t i d e " , r t 2 0 . 
0 ; " l o o " ; r t i b , 9 ; " l r s t R E P O R T E D * 
; h t 1 9 , 9 ; " e n e m y P O S n . 

a s © f 6 r n - a t o a i : p r i n t r t n , a 
a ; p r p e r 0 ; " " : h e x t n 

3 3 8 c i r c l e i n k 4 ; 3 3 , 1 4 4 , 3 
2 4 d p r i n t o u e r 1 ; r t 1 8 , 6 ; i n k 4 

; " H e 1 i 0 0 L a n d " 
8 5 5 p r p e r 0 : i n k 7 
2 6 © s r u b " c h r r t r c o m " s c r e e n • 

DRRU P E R I S C O P E U I E ' J 

^ 5 PAPER p £ . O T N K 5 7 3 9 e ° D R R U 2 1 ^ 
0 ; 1 DRHU~ 0 ^ 1 2 1 ° T D R R U l ' 3 - B 1 7 DRRU 0,-121 

3 0 PLOT 1 2 3 , 3 9 . DRRU 0 , - 1 0 : P L 
0 T 1 2 3 , 1 6 0 . DRRU 0 , 1 » : P L O T 1 5 , 1 
0 1 : gRgW - 1 0 , 0 : PLOT 2 3 2 , 1 0 1 : 6 R 

4 3 f^LOT 5 . 3 9 : DRAW 0 , 1 2 1 : DRAW 
1 0 , 1 0 , - . 5 : DRRU 2 1 8 . 0 : DRRU 1 0 , 

- 1 0 , - . 6 , DRRU 0 . - 1 2 1 . DRRU - 1 0 , -
1 0 , - . 5 , DRRU - 2 1 8 , » : DRRU 1 0 , 1 0 

6 0 RESTORE 3 0 ; FOR O - l TO 8 ; R 
ERO R , B , C . w i n o u i . 

7 0 FOR 0 - 2 TO 1 8 
; PRPER 1 ; " 

" . NEXT P 
3 1 B Lfc T . 

C I R C L E A / B . C ; N E X T ' _ 
- - - P R I N T RT 0 , f l 

0 , 2 , R 8 3 2 5 P R I N T R f ~ 2 0 , 2 r « i * ' 
3 5 0 P L O T 1 3 , 6 . DR0U 0 , 1 2 . DRRU 

0 . DP.RU 0 , - 1 2 ; DRRU - 2 2 0 , 0 
I N P U T R f 

>Zf 3 6 0 SRUE " P g R I S U i e U ' S C R e e N » 

Figure 2. RAM allocation. 
23755 32767 ma in Baaic program 

32768-39679 char t room screen$ 

39680-46591 control room screen$ 

46592-53503 periscope screen$ 

53504-60415 d y n a m o ccntrol room store 

60416-65535 tables a n d mach i ne c o d e . U D G . 

(continued on next page) 
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(continued from previous pageJ 
Figure 4. 

20 POKE 23658,8. INPUT 
;9 ? INPUT "Hi«w or i l r . T t r " 
; LINE ft*. I f THER GO TO 

30 PGR N-R TO 1E9 STEP 5: PRIN 
r n ; : FOR K-0 TO 4 . PRINT TAP 
S»5,PEEK (N+JO;; NEXT K; PRINT . 
NEXT N 

OS 0 0 TO -20 
4 0 r o r m * f l t o 1 e 9 s t e p 5 p r i n 

r n , . roR k » o t o 4. i n p u t • Q&wBD 
i n x i " > 5 . POKE N * K j § : P R I N T ( h B 

e+K**,©, . NEXT K; PRINT . NEXT 

Figure 5. 
1RCHINE C O D E D U M P S

SLOCK 1 
304 IS 0 0 0 0 0 
40431 0 0 0 128 126 
3042b 126 12b 126 128 126 
J0431 255 1 1 1 1 
30436 1 1 1 255 126 
50441 128 126 128 128 126 
304 4 6 128 ISO 1 1 1 
S04S1 1 1 1 1 1 
104S6 0 0 255 0 0 
50461 25b 0 0 0 28 
50466 34 65 65 66 60 
50471 0 0 60 66 130 
504 76 130 130 70 56 255 
50461 128 128 128 128 128 
50486 128 120 255 1 1 
50491 1 1 1 1 1 
50496. 0 0 63 64 128 
50801 128 128 128 0 0 
59806 282 2 1 1 1 
•HIB11 X 138 i a e 128 12© 
50516 64 63 0 0 1 
50521 1 1 1 2 252 
50626 0 0 0 0 0 

SLOCK 2 

50689 3'J 0 209 17 0 
50664 64 1 0 27 237 
50669 176 201 0 33 0 
50674 185 17 0 64 1 
50879 0 27 237 176 201 
50684 17 0 209 33 0 
50689 64 6 27 197 8 
50694 0 78 26 119 121 
50699 16 35 19 16 247 
50704 193 16 241 201 201 
50709 33 40 80 I 4 
50714 8 229 229 17 6 
50719 1 167 203 22 43 
90724 29 32 280 225 28 
50729 16 241 225 17 32 
50734 0 26 6 8 13 
30739 33 230 201 62 12 
50744 50 145 92 6 7 
50749 42 78 92 17 8 
S8784 e> 29 max 33 0 
S0739 250 197 229 33 

126 30764 92 6 2 221 126 
50769 0 221 35 35 119 
50774 221 126 0 221 36 
50779 38 119 38 35 16 
50784 238 225 6 3 126 
50769 221 229 229 197 215 
50794 193 225 221 225 35 
50799 16 243 193 16 212 
50804 175 50 145 92 201 
50809 0 0 35 243 38 
50814 240 38 10 38 0 
30819 0 0 0 0 0 
30094 a 0 0 0 0 
50829 0 0 0 0 0 
50834 138 27 96 34 112 
30839 23 0 0 252 33 
50644 51 33 0 0 0 
50849 0 198 37 30 38 
50854 20 36 0 0 0 
50859 0 146 34 178 37 
50864 52 38 0 0 0 
50869 0 0 0 64 31 
^0117 4 m CI 72 38 0 
30879 0 66 27 0 0 
30664 0 0 75 58 58 
50809 3 92 254. 53 SO 
30894 4 254 91 56 5 
30899 17 0 0 24 13 
30904 214 82 135 95 22 
30909 0 33 136 237 25 
50914 94 36 86 42 93 
50919 92 229 33 214 237 
30924 34 93 92 213 205 
30929 178 40 209 35 35 
30934 35 115 38 114 225 
50939 34 93 92 201 33 
30944 OS 0 17 3 0 
50949 205 181 3 201 6 
30984 258 33 0 1 197 
30989 126 50 16 236 229 
30964 205 18 236 22 5 35 
30969 193 16 242 201 8 
30974 18 197 120 50 29 
30979 238 205 26 238 193 
30984 16 248 201 0 0 
50969 0 e O 0 0 
30994 O 0 0 0 0 
i s eoo a any Ol 03 02 
31004 213 34 93 92 253 
31009 203 1 254 197 42 
31014 93 92 35 34 93 
31019 92 235 251 36 4 2
31024 93 92 3ti 34 93 
31029 92 126 295 178 40
510CJ4 229 235 24 1 43 225 
51039 3G 119 36 115 35 
51044 114 35 113 35 112 
51049 193 16 216 225 34 
51054 93 92 201 0 0 

5-OCK 3 
31X00 6 23 33 255 246 
51105 206 72 233 205 21b 
51110 237 201 0 o 0 
31115 0 O 0 0 0 
31120 8 13 33 99 250 
31125 205 72 238 201 0 

3L.OCK 4 

31300 7 0 11 70 7 
31305 12 1 255 10 69 
31310 9 11 1 255 10 
51315 66 11 9 1 255 
31320 9 67 12 7 1 
31325 255 9 66 13 5 
3X330 X 266 0 ee 14 
31335 2 1 255 8 64 
51340 14 0 1 0 8 
31345 63 14 a 1 1 
31350 9 62 13 8 1 
51355 1 9 61 12 7 
31360 1 1 10 60 11 
31365 9 1 1 10 59 
31370 9 11 1 1 11 
51375 56 7 12 1 1 
51330 253 203 87 198 33 
51366 112 239 71 17 6 
31390 0 25 16 253 205 
31395 218 239 253 203 87 
3140O 134 201 94 35 86 
51405 237 63 125 92 38 
51410 76 35 7© 38 94 
51415 38 86 35 229 245 
31420 217 229 217 205 186 
51425 36 217 225 217 24 1 
31430 225 201 1 0 0 
5143b 55 116 239 2b4 13 
514 40 20e 235 196 239 60 
31445 50 116 239 205 218 
i l J SO 330 1 1 OS 
31466 1 0 0 86 116 
31460 239 254 2 216 205 
31466 196 239 61 50 116 
51470 239 17 12 0 167 
31475 237 82 205 218 239 
51460 1 1 o 201 0 
31485 O 0 0 0 0 
31490 0 0 0 0 0 
3149b 0 0 0 6 241 
31500 217 229 217 253 203 
31505 87 198 33 158 37 
31510 34 125 92 1 0 
31515 22 17 0 258 205 
31820 186 36 33 168 37 
21826 34 125 92 1 0 
31830 22 17 0 255 118 
31535 118 205 136 36 253 
3154 0 203 87 134 217 225 
31545 217 201 70 237 201 
51550 37 237 201 36 33 

•LOCK e 
31700 17 32 o 33 225 
31706 83 6 31 197 229 
31710 G 192 25 126 43 
31715 119 35 16 249 225 
31720 35 193 16 240 201 
31725 17 31 64 6 192 
31730 126 18 213 17 32 
31733 0 25 209 229 33 
3174 O 32 0 25 235 225 
S 1745 16 239 201 17 5a 
3 1750 0 33 30 64 6 
3175b 31 197 229 6 192 
31760 126 35 119 43 25 
3176b 16 249 225 43 193 
31770 16 240 201 17 0 
31773 64 6 192 126 18 
31780 213 17 32 0 25 
31788 209 229 33 32 0 
.31790 28 235 225 16 239 
3179b 201 17 33 0 33 
31800 1 SB 6 31 197 
31806 229 6 22 126 43 
21810 119 25 16 250 226 
31615 38 193 16 241 201 
31620 17 31 0 33 30 
31825 88 6 31 197 229 

31835 
6 22 126 35 119 

31835 28 16 250 22B 43 
31640 193 16 241 201 213 
51645 205 100 241 209 235 
51850 17 31 88 6 22 
31855 126 18 213 17 32 
31860 0 25 209 229 33 
51665 32 0 28 2 38 225 
51870 16 239 201 213 205 
51875 124 241 209 238 17 
51860 0 66 6 22 126 
31885 18 213 17 32 0 
51890 28 209 229 33 32 
51895 0 25 235 225 16 
51900 239 201 6 22 33 
51908 0 126 17 0 152 
51910 197 213 229 205 4 
31918 241 225 229 205 29 
31920 241 22b 209 213 229 
31925 208 148 241 225 209 
51930 35 19 193 16 231 
31935 201 6 22 33 21 
31940 20 9 17 21 233 197 
5 194 5 213 229 205 52 241 
31950 225 2 29 205 77 241 
S loots lisse 200 2X3 a a o 20B 
51960 177 241 22 V 209 43 
519bb 27 193 18 231 201 
51970 33 0 64 17 0 
51975 209 1 O • 27 237 
51980 176 201 0 0 0 
51985 33 0 182 17 0 
51990 64 1 0 27 237 
51995 17b 201 33 66 206 
5200U 17 32 0 6 15 
52O05 197 6 27 229 54 
520 lO 15 35 16 251 225 
52015 28 193 16 242 201 
52020 33 6J 0 0 0 

SLOCK ft 
5205O 20O 200 200 200 160 
52055 160 160 150 150 150 
52060 140 140 120 70 50 
52065 50 20 10 0 0 
52070 200 200 200 180 180 
52078 160 150 150 150 140 
1 3 0 8 0 140 140 120 100 70 
52065 50 20 20 0 0 
52090 200 200 180 160 160 
iaOQR 1 Kfl 180 i 148 145 
5210O 145 140 12© 100 70 
52105 50 20 20 10 0 
52 n o -00 200 160 160 160 
52113 150 150 145 145 145 
>aiso 140 120 120 100 70 
5212b 30 20 20 10 © 
52130 in teo 117® 160 150 
52133 in 14S 145 148 140 
52140 120 120 110 100 70 
521.15 SB 20 20 10 0 
52150 160 160 160 150 140 

52155 140 140 14 O 140 130 
32160 130 120 110 10O 70 
521fefc> CO 30 20 10 © 
52170 150 150 lb© 14© 14© 
52175 140 140 14© 130 13© 
52180 120 120 110 100 70 
32185 50 30 20 10 0 
52150 140 140 140 140 140 
3219b 140 130 130 12© 120 
32200 120 110 110 100 70 
32206 50 30 20 10 0 
52210 130 130 130 130 130 
52215 130 120 120 120 120 
32220 110 110 110 10© 70 
32225 50 30 20 10 0 
•42230 120 120 120 120 120 
5H235 120 110 110 110 110 
32240 110 110 110 100 70 
32245 50 30 20 10 0 
52250 100 1O0 100 100 10© 
52265 100 10O 10© 10© 1O0 
32260 100 100 100 70 7 0 
32265 50 30 20 10 O 
52270 70 70 70 70 70 
32275 70 70 70 70 70 
32280 70 70 70 70 70 
32265 50 30 20 0 0 
32290 50 50 50 SO 50 
32295 50 50 50 80 50 
33300 50 50 50 60 50 
53305 50 30 0 0 0 
52310 20 20 20 20 20 
52315 20 20 20 20 20 
52320 20 20 20 0 0 
52325 0 0 0 0 0 
52330 0 0 0 0 0 
52338 0 0 0 © 0 
32340 0 0 0 © 0 
32345 O 0 0 © 0 
32350 O s 0 0 0 
SBJSS w> 0 © 0 0 
52360 0 0 0 © 0 
52368 0 0 0 © 0 
32370 11 11 20 45 0 
52375 O O 0 0 © 
52380 0 0 © 0 0 
52385 0 0 © 0 0 
32390 1 240 0 2 16 
32396 0 4 16 A 4 
324O0 20 250 164 26 1 
52405 84 17 0 14 176 
524 1© 72 9© 58 72 90 
52415 65 58 66 87 56 
32420 65 73 88 82 74 
524 25 68 80 80 58 80 
52430 79 88 88 68 88 
52.4 35 0 0 0 0 0 
32440 0 © 0 0 0 
52445 0 0 0 0 0 
52450 253 203 2 134 86 
52458 164 243 111 58 165 
52460 243 103 38 34 164 
52465 243 126 230 10 60 
52470 42 76 92 205 IBB 
13471 245 2B aao 4 2 78 
32460 92 17 103 0 25 
32486 235 225 6 27 126 
52490 35 18 19 16 250 
52496 42 93 92 229 33 
52500 201 243 34 93 92 
52505 205 129 245 35 35 
52510 126 50 162 243 208 
52515 139 245 35 35 126 
52820 50 163 243 88 162 
33529 343 284 0 40 30 
32830 33 163 243 190 40 
32835 24 71 62 24 144 
32840 71 14 31 208 217 
52845 13 42 78 92 17 
52850 133 0 28 235 1 
52855 29 0 208 60 32 
32560 33 201 343 34 93 
32865 92 205 139 245 205 
52870 163 24S 38 36 119 
32875 33 202 243 17 6 
32560 0 25 34 93 92 
52585 205 129 245 38 35 
52590 62 1 119 0 205 
52595 129 245 35 38 126 
55500 264 0 202 203 244 
52605 205 129 24 5 208 142 
52610 245 239 55 56 205 
52615 213 45 254 0 202 
52620 203 244 205 88 248 
32625 205 73 245 208 129 
32630 245 35 35 126 284 
52635 0 40 6 2Q5 10 
52640 248 61 32 250 208 
52648 a 7 24 5 205 129 245 
52880 35 39 136 42 78 
52665 92 17 103 © 28 
32660 98 25 54 151 38 
32668 84 152 58 162 243 
32670 71 82 24 144 71 
52675 14 31 205 217 13 
52680 1 27 0 42 75 
52668 93 17 103 0 25 
52690 238 205 60 32 225 
5269b 34 93 92 201 0 
52700 0 0 0 0 0 
52705 C 0 0 0 0 
32710 0 © 0 0 0 
32715 0 0 0 0 0 
S3730 0 0 0 0 0 
52728 0 0 0 0 0 
32730 6 8 33 178 243 
3373b 203 46 35 203 30 
32740 35 203 30 36 16 
32745 245 201 33 179 243 
52750 X 7 144 255 229 205 
32755 4 3 245 225 35 205 
52760 4 3 245 201 6 6 
32765 136 18 35 35 35 
32770 19 18 248 201 0 
32775 33 200 255 6 8 
33760 17 178 343 126 18 

52785 IB 19 16 19 35 
52790 16 247 201 42 93 
32795 92 229 33 223 243 
32600 34 93 92 205 129 
32808 245 205 142 248 228 
52B 10 34 93 92 239 39 
52818 86 208 213 45 33 
32620 136 385 284 0 40 
32825 9 17 8 0 167 
32830 237 83 61 32 250 
32835 17 179 243 6 8 
52640 126 38 16 19 19 
3304B 19 lO 348 ae»x a..* 
32850 93 92 35 34 93 
32888 92 126 205 178 40 
52860 35 201 126 38 94 
32888 38 88 35 76 38 
32870 70 205 178 42 201 
5287S 17 47 0 19 61 
52880 32 282 201 88 163 
32885 34 3 50 162 243 201 
33890 0 0 0 0 0 

(continued on page 115) 
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O R I G I N A L S U P E R C H F Q Q 

48k Spectrum E4.95 

mnve o p t i o n . 

SPECTRUM BRIDGE TUTOR 
Imp rove your Br i dge wi th S p e c t r u m Br i dge 

Tutor. U s e s t h e Acol b i d d i n g sys t em i n c l u d i n g 

B l a c k w o o d a n d S t a y m a n c o n v e n t i o n s . E a c h o l 

t he 4 0 h a n d s i l lus : ra tes a par t icu lar a spec t ( s ) 

ol t he b i d d i n g a n d play. Fo l l ow ing t he card 

play is a n exp l a na t i on of t h o s e a s p e c t s 

h i gh l i g h t ed in t he h a n d . The cor rec t bid a n d 

p lay mus t b e m a d e in order to p r og r e s s bu t a 

h e l p f e a t u r e is i nc l uded . 

For 16k a n d 4 8 k S p e c t r u m -

AIUium 
B e g i n n e r s ( 40 h a n d s ) £ 5 . 9 5 4ru J?°Pula, 17 

A d v a n c e d ( 40 h a n d s ) £ 5 . 9 5 

16k SUPERCHESS £6.95 
The bes t 16k S p e c t r u m C h e s s p r o g r a m 3 

leve ls of p l ay wi th p l ay i ng s t reng th s imi lar to 

t he 4 8 k ve rs i on ' s first t h r ee levels. An a l y s e 

m o d e , p l a y s severa l o p e n i n g s e.g. Q u e e n s 

G a m b i t , R u y L o p e z , p l u s mo re fea tu res . 

R u n s o n 16k a n d 4 8 k S p e c t r u m . 

O / v 

F O R T H „ o a v m 9 

ss.-SSSss*-
v e r s i o n 

COLOSSAL CAVES 
( A d v e n t u r e 1 b y A b e r s o f t ) 

Enter t he Co l o s s a l C ave , d i scover t he 

t reasure left by the wizard . O n your t rave ls 

you will m e e t d r agons , s n a k e s , trolls a n d 

o the r d e n i z o n s of t he u n d e r w o r l d B e 

wa r ned , th is a d v e n t u r e c a n be add ic t ive . 

I n c l u d e s a s a v e facility s o that t he 

advon tu r© c a n b© c o n t i n u e d from t h e po in t 

r e a c h e d w h e n saved 

4 8 K S p e c t r u m E 5 . 9 5 

SNAIL LOGO 
An a d v a n c e d i m p l e m e n t a t i o n to t h e L o g o turt le 

type g r a p h i c s U s e s t h e or ig ina l s ty le L o g o 

i ns t ruc t i ons to con t ro l t he m o v e m e n t s of a 

g r aph i ca l Sna i i a r o u n d t he screen i n s t e a d of a 

m e c h a n i c a l turtle. I n c l u d e s the fo l lowing 

fea tures : • Full o p e r a t i n g sys tem a n d Edi tor • 

C o m p r e h e n s i v e use r gu<de with s a m p l e 

p r o g r a m s • Mul t i leve' H ie ra rch ic P r o c e d u r e s 

• P r o c e d u r e s with P a r a m e t e r s • R e cu r s i v e 

P r o c e d u r e s • N e s t a b l e repea t l oops • 

Var i ab les • C o l o u r a n d wal l b o u n c i n g con t r o l s 

• 2 5 L a n g u a g e Ins t ruc t ions , over 2 0 wa r n i n g 

a nd error m e s s a g e s • C o m m a n d s to con t ro l 

the op t i o na l Z E A K E R turt le 

4 8 K S p e c t r u m £ 9 . 9 5 

Z L . V K L R T U R T L L w i t h P e n a n d o b s t r u c t i o n 
sensors. Can be used wi th our Spectrum Snail 
Logo. The ZLAKER can be used with both the 
Spectrum and ZX81 oi other micros wi th 
suitable parts 
Z E A K E R in Ki t F o r m - £ 5 2 

Z E A K E R R e a d y A s s e m b l e d - £ 6 9 . 5 0 

Z X 8 1 I n t e r f a c e _ _ £ 1 3 
if r e q u i r e d 

S p e c t r u m I n t e r f a c e 

a d d C 3 for P&P a n d 15°o VAT 
£ 1 8 . 5 0 

Speech from the Spectrum 
4 8 k 
S O F T A L K I M u l t i w o r d s ' 7 0 p l u s w o r d s 

£ 5 . 9 5 

S O F T A L K II ' S p a c e g a m e s ' 8 0 p l u s w o r d s 

£ 5 . 9 5 

BEEPER AMPLIFIER 
P l u g s d irect ly t o t h e S p e c t r u m ' s E A R or M I C 

socke t . Bat tery p o w e r e d ( n o s upp l i e d ) 

£ 5 . 9 5 

o r S A V E £1 w h e n o r d e r e d with a n y p r o g r a m 

P l e a s e a d d 3 5 p for p&p. 

UK Pr ices i n c l u de pos t & p a ck i ng . D e s p a t c h w i th in 4 8 h ou r s (For o rders o u t s i d e UK a d d 8 0 p tor pos tage) . 

S e n d c h e q u e or pos t a l o rder to: S e n d S A E f o r c a t a l o g u e A l s o a v a i l a b l e f r o m B o o * s a n d W. H S m i t h 

CP SOFTWARE, Dept.YC6,17 Orchard Lane, Prestwood, Bucks. HP16 ONN 

TOP RATES PAID FOR HIGH QUALITY PROGRAMS -
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY. 
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BRIDGING THE GAP 
WITH GUARANTEED SOFTWARE 
FOR YOUR ORIC-1 & SPECTRUM 

JOGGER 
Supe r a rcade act ion-Help your 

jogger cross t he mo t o rway & the 

river. 

• R o a d , cars, lorries, river, crocs , 

& more . 

• I ncreas ing skill levels 

•Fas t M / C . 

• S m o o t h full co lour graph ics . 

• S o u n d ef fects . 

•Ha l l of f ame . 

Perspire your w a y u p the screen. 

Oric-1 version 

A u t h o r — Adr ian Sheppa r d . 

MORIA 
A cha l leng ing adven tu re 

set in t he Mines o f Mor ia . 

C a n you survive 

encoun te r s with t he 

mons te rs of Middle-Earth? 

Wi l l the W i zs rd help you ? 

Are you fated to die bes ide 

t he sealed doors or have 

you the power t o o pen 

t h e m ? 

Un less you find Dur ins 

R i ng you will never leave 

t h e m ines al ve. 

A g a m e t o test your 

character . 

FOR 
THE 

ORIC-1 

GRAIL 
A n exci t ing role-playing adven ture . 

W h e r e in the Cast le Perilous is the 

Holy Groil? 

Ga ther a rmou r & w e a p o n s to f ight 

mons te rs . 

Sell treasure to a tracer in exchange 

for s t rength po t i ons and w o u n d 

o i n tmen t . 

W h e r e will the W a r p take you to? 

This is a test of skill, l uck , logic & 

intel l igence. 

DINKY KONG 
Super M / C arcade g a m e . 

Skill levels, full co lour . 

P la t forms , Ladders , Fire 

balls. Barrels, Unbrel las , 

Hearts, Hall of Fame , 

S o u n d effects. 

You w o n ' t see a better 

g a m e for t he O R I C 

Au t ho r — Adr ian 

Sheppa r d . 

QUINCY 
S u p e r b graph ic 5-dice 

g a m e for 2 to 6 players. 

• Y o u c an w n by skilful 

p lay ing . 

• Easy t o learn bu t totally 

abso rb i ng . 

•Fu l l co lour graph ic g a m e 

d isp lays . 

• Ro l l i n g dice. 

• D i c e contro l . 

• I nd iv idua l screen score 

cards . 

M a k e the mos t o f your 

m ic ro . 

A u t h o r — Tony Churcher . 

ORICADE 
Assemb ler / D isassembler 

Editor. 

• H a n d l e s full 6502 

m n e m o n i c s . 

•Fea tures S a v e & Re load 

M / C . 

•A s semb l e s & Disassemble 

at any address. 

Y o u can ' t p rogram 

seriously w i t hou t 

O R I C A D E . 

A u t h o r — Adr ian 

S h e p p a r d . 

Sold at all good software shops. ORIC-1 titles recommended by ORIC PRODUCTS INT. LTD & 
available at branches of LASKYS. Trade/Dealer equiries welcome — excellent terms. 
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VERSION 

I N YOUll H H i l l 
S T R U M SHOPS 

ILIL 

/\t Addictrve Games 

f o r SPECTRUM 48K 
AND ZX81 16K 

This superb g ame is now available from branches of 

W.H. SMITH * and BOOTS. 
Manage your own team in this exciting game of skill which 

vividly captures the drama and excitement of real football 

FEATURES INCLUDE: 
* 4 D I V I S I O N S * F A C U P * P R O M O T I O N S . R E L E G A T I O N * 

* T R A N S F E R M A R K E T * T E A M S E L E C T I O N • 
* S A V E G A M E F A C I L I T Y • * * AND MUCH MORE! * * * 

W H A T T H E P R ^ S S S A Y A B O U T I T : — 

>lf YOU have always wanted to manage a football team, F O O T B A L L 
M A N A G E R, from Addictive Games. is for you — The genre is ideal for 

a foothail fanatic but the most interesting thing for us was tho 3 O 

graphics utod to croate tho goalmouth action tho gnme is a winner 

S I N C L A I R U S E R F E B R U A R Y 1 9 8 3 

> Although / m no groat football fan, / roatly enjoyed pitying this gume 

excellent use is made of colour and user defined graphics The game 

is very It,greatly put together, so that the development of strategy and 

tactics his a roal effect, for example, one of my toams got through to 

the fourth round of tho A. A. Cup where tt was beaten by a second 

division tide This upset morale end meant that our promotion bid 

faded Pttrheps / should have given up the F.A. Cup run end held some 

good players back the possibilities are endless Hritn Clough had 

better watch outl 

• i o i c t r u m v i h i o m OMIV z x c o m p u t i n g ft- r / m a r c h 1 9 b 1 

4i SO 4 Vil l i4*i t MOM rut ronowmc • 
• u m i r MICRO »NOf Hondo*' 
w . c r 0 w a r i lUXIWWl 
a h i r o o c o m r u m r s h » « « ) > • • • ' 
succcss s i i i v i c m W.I..I' 
t m i c o m r u m r IDOrillrMHll. 
OR AGON 1VTI it..«. 
4 HOOT HI» GOOD COHPV t/S .« WOM 

MICIf 
• OR TMI »RIC'RUV4t»f6 M7H ' 1»R t% «S 
JO CRARM.CS 0 * l v i s SRICTRuM vIRtlON 
to Ordei said Chfqu| P Q payable to 
AOD.CtlVt OAtftS. D<X So.»>* 
CanmtolM. Ml.oo Rtynn MRU TNI 

h >i» rt commtm 

S I N C L A I R AND 
ORIC C O M P U T E R S 
Otic 1 48K compute 
I6K n.'o in/oi S^clair 

• let f 141 f158) Oric I 

If 13) 'spectrum 16K £86.91 (£1071 37K 
manxxv upgrade kit tar 16K Spectrum 
i I t im . i i 2 only) £26.09 ll"28i Fullei master 
u'l't lot «»•*> Spectrum Inducing speech 
synthesizer sound svnthnsunr, nmiSil.or and 
joystick ports f47 ?8 IE56I. zx mlcrodilve 
n/a In/a) ZX rs232 n/a In/a) Keyboards 
with spacc bora for tno ZXfll and the 
Spectrum £36 <£411 zx em..- £34.74 
•I60) 6 prinwr rolls £10.43 IE16). ZX8I 
£43 43 (£52) ZX81 16K ton pocks £26.04 
(C2B) Ni»/«luxury spectru.r computers 48K 
with lull sized typewrite kc>toiv(lfl compote 
with normal space bar enclc*ed in n large-
plastic case which also houses in* power 
supply arid ihe compute* peb £138.20 
If 1471 

P R I N T E R S 

COMMODORE 
C O M P U T E R S 
Commodore 64 £299 l£09!. Special o'fw 
package V« 20 • cassette tecordo' t 
basic course • 4 games f 121 if 149). 
Convenor to allow thu use ol most ordinary 
mono cassette recorder* w. h I'io V-c 20 and 
the Commoctore 64 bu. t f8 If91. k.t f6 
if 7l. Commodore cassottc occrdw £36.50 
<£441 We stack most accessories. 

OTHER 
C O M P U T E R S 
Colour C5.tr.io £168 lft78) BBC Modal B 
£424 If4401. roxot T199/1A t 139 <C 1691 
Alari BOO £347 <£3801. Alar. 400 I6K with 
b«.s>t f 173 <£2151 

Now Epson RXB0 £273 l£3J9l. 
I'IO Epson MX80FT/3 has been 'oplacod by 
the almost Identical CTi CP30 f251 if271) 
and tho very similar Stv DF510 £251 
IC271I. Epson FX80 £378 C40B) Cow.. 
MX100/3 f425 (£4651 Now Star DP515 
15" carriage printer £346 (£386) Selkosha 
GP100A f 199 l£219l O*. Vcro'./.o 80 
f207 If2271. Okl Mctol.rn.82A f360 
l£400l. OKI Meioline 8-1 t>30. Ok. Mlcrollno 
92 f470 The Silver Rood, ho latest miracle 
a combined d»;sy wtioel pr.Mor and aloctric 
typewriter lor only £385 l£425l. Juki 6100 
p'opoitiorvil daisy Wheal cxiiter f 364 
If404) MCP40 cosour printer f !39 If :&9) 
Star STX 80 tnormol printo. £139 If 169) 
W«i can supply interfaces tc run all the 
abovu I'Oif Sha'p Computfrs 

SWANLEY ELECTRONICS 
Dept YC, 32 Goldsel Rd., Swan/ey, Kent BR8 8EZ. 

Te! Swan/ey (0322) 64851 
UK price* are shown first UK customers must odd postage IT 1 on Sinctai products, £3.50 
on otbor computor& and dac drives and C4.S0 on othor printorsl ond tho 15% VAT Tho 
brack<ti«!d prices are European oxport prices and include .nsurud airmail postogo lo all I ho 
countries o< Eutope including Norway, Sweden, Finland Denmark, Spain and llaly No VAT 
ohouid be ikIckxI lo oxport pricos Wc aro the lending co^»putcr o*oort spocioligt Oft>c<D: UK 
credit ordeis welcbn>e frotr govem«f"(h labotator.es and educational estabi.sh v. nts 

HIRE ZX81/SPECTRUM 
PROGRAM TAPES 

M a k e t he m o s t o f y o u r c o m p u t e r by h i r i n g f r o m t he o r i g i n a l 

a n d st i l l t he o n l y s o f t w a r e l i b r a r y o f f e r i n g a l l t h e s e f e a t u r e s : 

• Over 900 tapes s tocked, o f f e r i n g 
more than 12C d i f f e r e n t p r o g r a m s 
f r o m 39 supp l ers (a l l w i t h the i r 
pe rm iss ion ) m a n y of t he best 
c u r r e n t l y adver t i sed , p lus some 
spec ia l l y c o m m i s s i o n e d — a n d the 
range increases each week ! 

• A r c a d e , a d v e n t u re a n d s i m u l a t i o n 
g a m e s , many bus iness a n d home 
u t i l i t i es , g raph ics , educa t i on . . . an d so 
m u c h more w s i d e s 

• Descr ip t ive ca ta logue helps y o u 
make you i choice 

• Free qua r te r l y , i l l us t ra ted maga-
z ine Inc ludes *.ips f r o m a pro fess iona l 
p r o g r a m m e r , D IY p lans , r ev i ews , 

le t te rs , d iscount o f f e r s and our 
Top 40 Tapes char t ave rage d f r o m 
thousands of m e m b e r s ' scores 

• F u l l - t i m e s ta f f o f f e r you a 
f r i e n d l y , e f f i c ient we l come & serv ice 

• A f o r t n i g h t ' s h i r e for j us t £1 
+ 4 0 p p / p — h i r e w h a t / w h e n you l ike 

• A l l tapes g u a r a n t e e d loadable 

• H e l p g iven w i t h l oad ing p rob lems 
( a z i m u t h test tape ava i lab le ) and w i t h 
m a r k e t i n g m e m b e r s ' p r o g r a m s 

• Y o u m a y swi tch f r o m Z X 8 I to 
S p e c t r u m at any t i m e 

• Send SAE lor d e t a i l s — or jo in on 
money -back 10-r isk app rova l today 

The SINCLAIR OWNERS' 
SOFTWARE LIBRARY 
Warren Road, Liss, Hants GU33 7DD 

Please send m« on money-back approval my magazine, descriptive l ibrary 
colaloguo and order form, on tho understanding that if I 'm not dol ightod with 
your service within 28 days you wi l l refund my money in ful l . 

N A M E 

ADDRESS 

Please enclose cheque/P O. for £8.50 (year's ZX81 membership)/ 
£9 50 (Spectrum) Overseas £2 extra in each case YC 

l 16 YOUR COMPUTER. AUGUST 1983 



(continued from page 115) 
S * S Z N T D , 1 5 * 0 0 2 T D . I N K >1 
S 0 O 6 L E T Y f c S T R » T S : P R I N T R T 1 5 
' a © ; ' Y 1 " V » » S T R * K N P R I N T R T 

e . 0 2 6 1 R ^ N ^ O M 1 2 t U 5 R 6 O 7 0 O : I P K T 
M E N O O S U B K . P O K E 2 3 5 6 0 , R I F N 
O T C H R T H E N G O T O U R L " 1 E 3 " 
6 0 2 5 G O S U B 1 0 0 I F N O T D P T T H E N 

G O T O 6 0 2 7 
6 0 2 * I P U D vE T H E N O U E R B : L E T E » 
( O J » S T R f C T B R » D E G ) : P L O T X 2 , Y 2 . 

<_CT , V f l . | 4 ( C » U D » » I N T e n , L B T V f l - J 
0 4 + C * U D * C O S T B R . P L O T X 2 . Y 2 . O U E 
R A : L E T A S B - . T B R . P R I N T R T 1 3 , 5 , 

I N U E R S E l ; S » < 6 ) : G O T O 6 0 4 . 0 
5 0 2 7 R R N D O M I Z E U S R 6 1 1 2 0 
£ 0 4 0 P L O T 7 1 , P L : I F S U O N D U D < E 
T H E N B E E P . 0 2 , 4 4 
6 1 O 0 I F F U T H E N G O T O 4 0 0 0 
6 2 0 0 G O T O 6 0 0 6 

7 0 0 0 I f C H R T H E N R R N D O M I Z E U S R B 
1 9 3 6 : L E T X S = X 2 + 1 7 £ . L E T C H R s-R 
P O K E 6 0 7 4 1 , 0 . L E T S F - U R L " 2 0 5 0 " 

P O K E 6 0 7 1 0 , 6 2 
7 0 0 5 R E T u r 
7 0 5 0 R E M  
7 0 5 5 I F N O T T C T H F I J R E T U R N 
7 0 6 0 L E T S F - U R L " 2 3 0 0 " L E T T f - » " 
O D D P D D D D D D D D D D " L E T T C « 0 . P R I N T 

A T 2 0 , 2 7 : / EAR-. R E T U R N 
7 9 9 9 R E M FTAQJI^^LTTNTTIFC) 
3 0 0 0 I F N O T P U Y W I ? N R E T U R N 
• 5 0 0 1 I F A B S R D I J T M E N L E T R D « 0 
S O 0 2 I P A B S M P U T M E N L E T H P » © 
3 0 0 5 I F D P T > 3 7 O R R D O R B Y O P H P 

3 0 1 0 N L § T T S F - U A L 1 5 0 0 " : L E T P R = A 
: L E T T C = » R : G O S U B 0 5 0 © : L E T Y T = 
J t ( 2 2 - H Z J • 8 - 4 6 ) 3 5 J / I U D / 2 ) 
B 0 2 0 F O R 0 - 4 1 TO 1 6 7 - H Z * 8 S T E P Y 
T 
3 0 2 6 I F F U T H E N G O T O 4 O 0 0 
3 0 3 0 P L O T I N K 3 ; 1 2 3 , Q . I F I N K E Y * 
• " F " T H E N G O S U B 8 4 9 9 
9 0 3 5 I F I N K E Y f « " H " T M E N G O S U B 7 
we 
S 1 0 0 G O S U B 1 0 0 : F O R N - l T O 1 4 : 
I F T » ( N ) » " L " T H E N G O S U B 8 6 0 0 
3 1 2 0 N E X T N 
3 1 4 0 F O R N » 1 T O 1 4 I F T » < N ) - " L " 

T H E N G O T O 8 2 0 0 
5 1 5 0 N E X T N 
8 1 6 0 L E T S F - U R L " 2 0 5 0 R E T U R N 
3 2 0 0 N E X T Q : I F N < 1 5 T H E N G O T O 
3 0 2 0 
? 4 9 9 I F N O T TC. T H E N R E T U R N 
8 5 0 0 I F N O T T P T H E N R E T U R N 
3 5 1 0 L E T S F « S F - 2 O 0 : L E T T P = T P - B 

L E T T I 1 4 - T P , B ) » S : L E T T < 1 4 - T P , C 
l » U . L E T T f C 1 4 - T P ) - " L " i L E T T C « T 

3 S J 0 P R I N T R T 5 0 . 2 7 , I N U E R S E B ; T 
C R t J U R N 
8 6 0 0 L C T T l N , B U T ( N , f c ) f t S l d * C 0 3 H 
D f T S t C u S T D ) / S F ^ 
3 6 1 0 L E T T ( N , O » T ( N , C> *• 150 /S IN H 
3 + T S * S I N T D ) s 3 r 
S 6 W 0 L E T T ( N , D ) «=T < N , D ) + 5 0 . ' S F 
O 6 3 0 I T T I N , D ) >D T H E N L E T T f ( N ) « 
" D " : L E T T C B T C - B : P R I N T A T 2 0 , 2 7 
; I N U E R S E B , T C : L E T S F » S F + 2 0 0 : R 

- T U R N 
3 6 4 © I F R B S ( T ( N , B ) - U S ) > . © 2 T H E N 

R E T U R N 
B 6 S O I P R B S C T ( N , C ) - U U ) > . © 2 T H E N 

R E T U R N 
s c e e GO TJ 
E . 6 9 9 R E M _ _ _ _ _ _ 
S 7 0 0 I F P U O R C H R T H E N R E T U R N 
8 7 0 J LETT EM = A B S I E M - B ) : P O K E U A L 

" 2 2 7 4 3 T E M * 6 4 " , U A L " 5 6 " : P O K E U A 
L " 2 2 7 4 4 + E M * U 4 , U R L " 5 6 " . P O K E U 
A L " 2 2 S 0 7 - E M * 6 4 H . P O K E U R L " 2 2 
A « 0 - E M » 6 4 " . H R E T U R N 

3 8 0 5 I F P U O R C H R T H E N R E T U R N 
3 8 1 0 L E T B Y « » Y + 8 # I B Y < C ) : P R I N T A 
T 6 T B Y . D ; " - { R E T U R N 
3 8 5 0 I F P U O R B Y < - C T H E N R E T U R N 
3 8 5 5 P R I N T R T E F B Y , 3 ; P R P E R 1 , " 
" L E T B Y » B Y - 8 . R E T U R N 
5 9 6 5 L E T R D A R D - H P I * < R U > - H » H P I > 
R E T U R N 
3 9 7 6 L E T R D » R D T H P I » < R D < M » M P I » ; R 
S T U R N 
3 9 8 5 L C T R U » R U + 5 0 # ( R U < 5 0 0 ) : P E T U 
RN 
9 9 9 5 L E T R U « R U - 5 0 * < R U > R ) : R E T U R N 

3 2 0 0 I F P U O R C H R T H E N R E T U R M 
3 2 0 1 I F U S R 6 1 4 3 2 T H E N L E T H » - H P 
• H P I 

D 2 0 2 R E T U R N 
3 2 C 2 I F P U O P C H R T H E N D E T U R ^ 
9 2 0 4 I F U S R 6 1 4 5 5 T H F N L E T H=>«HP 
• H P X 
t _ :o5- r j E T t n : : 
> 6 5 0 L E T P A « P A + 3 6 * R A D I F P A > C R 
THfr-W L F T P A a P M - r . R 
3 B 5 S R E T U R N 
3 6 7 0 L E T P A - P A - 6 C R R D . I F P A < 0 T H 
I N L E T P A « P A + C R 
3 6 7 5 R E T U R N 
2 7 8 1 I F P U O R C H R T H E N R E T U R N 
3 7 0 2 L E T P R - R D S ( P R - B ) : I F P R » R 
T H E N G O T O 9 7 0 5 
3 7 « 3 R R N D O M I Z E U S R C 5 3 2 3 . R E T U R N 

9 7 B S R A N D O M I Z E U S R 6 B 2 9 1 : R E T U R N 

I F P R O R C H R J M E N R E T U R N 
3 8 1 0 L E T P U - R O B ( P U - B ) R R N D O M I Z 
H UJ>R 6 0 6 8 4 R R N D O M I Z E U S R 6 1 9 9 7 
3 5 1 2 J R N O T P U T H E N L E T H Z = R : R F 

r U R H 
3 8 1 * L E T P U " 8 . R R N D O M I Z E U S R 6 1 9 
3 2 . G O T O 
3 0 9 9 R E M ~ 
3 9 0 0 L E T Z * s ' 

D I M Y * < 3 > 
^• i taJ l L C I H alfl . L C I D Y x H : L E I D I = H 

L E T P P = A L E T P O o A : L E T C H R = A 
L E " B O - A . L E T F U - A . L E T K - A : L E 

T T C a A : L E T 2 « f l : L E T D U - A : L E T E 
3 s A L E T P U f l i f l L E T P U B » A : L E T P 
J C . f l . L E T P U D = A . L E T U I » A : L E T R 
J ^ A L E T H Z A - A L E T D H - A . L E T K N 
j f l L E T S U = A L E T K - A L E T T B R a A 

L E T T 8 5 . H : L E T T S C » R ' L E T T D = R 
L E T S I - A . L E T U 1 » R L E T U D » R 

3 9 0 3 L E T B - U A L " 1 " . L E T C - B f B : L 

B 9 " C H R 9 1 7 * C H R » 1 + " GG 

" T O m C i B . L E T E =C . L E T F - E » B . 
_ E T Q s F + B . L E T H = G + B . L E T T N - F - » F 
. P A P E R A . B O R D E R R . I N K H . C L S 
3 9 0 C L E T P L » D + D . L E T G N - U R L " 1 8 © 
" : . L E T E X N » R . L E T E X S - R . F O R O -
1 T O B . N E X T 0 . L E T R J » R : L E T H Z 
• R . L E T P l e P I . L E T P 2 = P l / 2 
3 9 0 4 D I H D f < 8 > : L E T S Y « - 2 1 . . L E T S 
X a R . L E T P R a f l 

9 9 0 B P O K E U R L " 2 3 6 5 8 " . M t-O: L E T P 
R = B L E T H P = A : L E T R R D - P I / U A L " 1 
3 0 " : L E T D E G - 8 / R R D L E T C R « C * P I 

L E T H P I « R A D » T N 
3 9 1 4 R A N D O M I Z E L E T C O e B L E T P 
U s H 1 L C I » M = H ; L C I I D = K N D * L « : L«-
I T 3 » R N D # P • L E T C H B U A L " 3 0 0 " f R N D 
* U A L " 2 0 0 " : L E T T P . H f H : L E T H D - R 
MD t C R . L E T R D - A : L E T A S B - A 
3 9 I B P O K E U A L " 6 0 7 4 1 " , A : P O K E U A 
- " 6 0 8 7 1 " < A : R A N D O M I Z E : L E T S - O 
i rRND * f . R A N D O M I Z E L E T U = 1 1 * R N D 
+ 8 
3 9 2 0 L E T D P T mR . L E T B Y t f l : D I M T < 
1 4 , 3 ) : L E T T » « " D C D D D D D D D D D D D D " 
3 9 3 4 L E T S F - U R L ^ O S © " : L E T R R - U 
^ L " 2 2 1 " : L E T R B - U R L " 2 2 3 " : L E T 
. • =-4 * P l . ' E L E T X -- A : L E T Y - 2 2 
3 9 4 3 L C T X 2 = U A l ' 2 4 0 " : L/.-.T Y 2 » U A 
L " 1 0 4 - L E T X I U A L " 1 5 8 " ; L E T Y 
1 a U R L " 3 7 " . P O K E U R L " 6 1 3 W 0 " , M : 
L E T R U - 5 © I N T ( R N D i T N ) 
3 9 5 f c G O S U B U R L ' 9 9 7 0 " 
9 9 5 6 O O S U B U A L ' 3 0 O 0 " R R N D O M I Z 
5 U S R U R L " 6 0 6 7 2 -

3 9 5 7 ,'>LET E M = D P T < T N ; G O S U B U R L " 
3 7 0 0 " 
3 9 5 3 P R I N T R T R , P , : 
3 9 5 3 R E T U R N 
J 9 7 C r < W J D 0 M I 2 E : L E T U o = 3 f R N D # 4 . 

L E T U U - 1 2 + R N D # 4 ; L E T U H x 2 5 5 * R N D 
* 3 0 : L C T U * " " 5 4 " + S T R » I N T U S + " ' 
40 " + S T R * I N T ( U L + 4 4 ) + " ' E " : L E T 
- I H » U M » « R D : L E T U K « R N D * 4 : L E T U S U 
^ R : RETURN 
' JGTE . Zt C O M P R I S E S R R A N D O M M I X 
OF U D G C H A R S O ' & P , F O R U H I C M 
T H E D A T A I S P A R T O F T H E F I N A L m 
I H C r t l N E C O D E B L O C K 

DOWNSWAY 

DOWNSWAY 
M E M O R Y for Z X 8 1 — Swilchable 

Redesigned ultra-slim memory measuring only 

82X58X22 mm. w t h tight fitting gold-plated edge 

connector. Needs no extra power supply — 8-16K 

portion of memory map can be switched out to 

permit use of other accessories. Only £59 .95 . 

16K RAM Pack — same size and finish as 64K — 

Just £24 .95 

including free NODROG maze adventure game 

NEW4BK MEMORY for Jupiter Ace 
Gives a full 51 K ot RAM — light, snug-fitting unit 

with all the outstanding features of other Downswav 

memories — finished to match the new Jupiter case. 

Only £59 .95 

16K Model — identical finish and quality — 

£26 .50 with special introductory offer of free 

GALACTIC INVASION cassettel 

16K RAM CARTRIDGE for VIC SO 
Switchable for 3, 8 oi IGK operation, giving up lo 

20K of RAM. Plugs directly into the rear expansion 

port, fully compatible with appropriate accessories. 

Only £37 .50 

Naturally Downsway add-on memories are fully tested and guaranteed but 

should you be dissatisfied for any reason, just return the memory within 14 days 

for a full refund. 

NEWADD-ON MEMORIES FROM DOWNSWAY 
All in smartly styled injection-moulded ABS plastic cases for extra 
rigidity, f inished to match the computers, and built to the highest 
standards for guaranteed performance and reliability. 

32K RAM FOR SPECTRUM 

A full 4 8 K of memory for the 1 6K Spectrum — simply 

D.I.Y. instnllotion by just undo ny 0 i i i ewb and 

plugging ml 

For Issue One machines (with light grey keys) — a 

RAM board of advanced design, using "state-of-the-

Ert" technology only £42.50. 
For Issue Two machines (with dark grey keys) — a 
simple plug-in kit of I . C . s w h i c h fit s t r a i g h t i n to the 
sockets already provided — onlv £32 .50 . 

Both come with fully detailed, illustrated instructions. 

TO: DOWNSWAY ELECTRONICS (UK) LTD. 
DEPT. M. DEPOT ROAD. EPSOM. SURREY KT174RJ 

P l e a s e s e n d m e 

All pricos include VAT. p & p. ^ 

My Chequc/P.O./M.O. is enclosed 

Please debit my Barclaycard No. 

Name: 

Address: 

Please allow up to 2 8 days for delivery. 
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INSTANT IMAGE TRANSFER 
TO ZX SPECTRUM 

RD DIGITAL TRACER £55.50 

Please send me RD DIGITAL TRACERS at £55 50 each 
(including P&P and VAT) I enclose cheque for £ payable 
to RD Laboratories Ltd 
N a m e 

A d d r e s s 

Send to: Dopt YCB, RD Laboratories Ltd, 20 Court Road Estate, 
C w m b r a n , G w o n l NP44 3 A S 

R D Laboiatones also supply the RD 8100 SYSTEM for economic automatic I 
moasuioment, test and contiol Tho modular-based R D 8100 SYSTEM it 
al ioady used widely ir. many applications Irom scientific expeiunentalior. 
to small scale energy manuqomont systems. Ploase send stamp and add ies t 
for brochuto 

The high resolution coloui graphics of the ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities But entering individual co-
ordinates for unusual shapes can be tedious and 
time-consuming. 

The RD DIGITAL TRACER cuts out tedious 
plotting. It provides instant transfer from original to 
diplay file for screen display, ZX printer printout, 
or retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette and full instructions 
on use. Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file. 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, end in computer 
training and application Designed tor the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
coloui graphics are not available on this machine. 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct, UK only, price of £55 50 includes VAT 
(Postage and Packing free). Send a cheque (payable 
to RD Laboratories Ltd.) with order for delivery 
within 28 days, or ask your local dealer for details. 

PI • Laboratories Ltd 

2 0 C o u r t R o a d E s t a t e C w m b r a n Q w e n t N P 4 4 3 A S 

( 0 6 3 3 3 ) 7 4 3 3 3 

TECTONIC 
SOFTWARE 

a f f l I S . 

BLANK DATA 
IncVAT 
Portage and 
Packing 45p 

Camput*.'i Gradti Data Cabs»<:t«!i suitable lot .ise in all ol todays It iXmiuiuI^ is 
Eacri comes with its own case 

iKk fw Iwlhri inluiMiMn 
- U VIC 20 PRODUCTS 
I L C0MM000RE 64 

•I'Sip* ui»l i r.»«vr, it J m .wvii i i i 
PIMSt MNII Ml 

• Pack of 10 Data Casset tes 
• ot* M m t o t a l 

i n l z j

W f t u 

I 
iU f f k r 

cuoiruiio ) acr.isi d ] hiuui :«m | | 

m n i i i i n ML 
24»> 4IWf«0M( UDttCC 

I 

I 

I 

JL • a 

Spectrum 
48 k 

Computer Aided Design 
for real applications and uses 

[ 4 - 0 9 5 5 - J 1 8 5 0 K N 

OOQQQ()OOCK)OQC)OQOOOR) 

2 7 4 

A i g b u r t h W . A i g b u r t h . L i v e r p o o l U7.05I 7277267J 

SteelCalc - steel beams to BS449; all design criteria 
and data output; prompts for loadings, span etc.; single 
and "twin" beams; accepts UDL, point and combination 
loading. Suggests suitable section. Output satisfies usual 
L.A. requirements. Data page. Calculator mode. Graphics 
include beam section, with a loading schematic and 
UDG's. £19.95 inc. p&p, VAT and manual. 
TimberCalc joists and beams to CP112; outputs all 
design criteria and data; prompts for loadings, span, etc.; 
accepts UDL. Doint and combination loadings. Suggests 
suitable section. Accepts modifications and re-calculates. 
Data page. Oi tput satisfies usual L.A. requirements. 
Calculator mode. Graphics include beam/joist section, 
loading schematic and UDG's. 

£19.95 inc. p&p. VAT and manual. 

TECTONIC SOFTWARE, 
P.O. Box 100, Poole, Dorset BH17 9BH 
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LLflmflSDFTJi 
MORE THAN JUST A PRETTY PACKET! 

L L A M A S O F T ! ! 
ratSCNTS 

MATRIX 
(GRIDRUNN(:R2) 

I OH V IC W UK I mm C-pm.rn.ow. M 

MATRIX 

ton WM" «. hH MM l>r>d'U'*Kw — •*»• Ifr-It • 
loppw caarwixi eluru In lAft •t>d UK - tra 
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4litni mil (IMkh <M<(I, myun y bu'Mto, itntyKlt 
fwarvoKK. mllr«v. '.»lil«. <l*)»iul r/u'lti), coonl 
fown.tvnc p««i tni murf\. mitfi m 
Pjskacl rMo 20 mloO nfifru ton* f i »\c«f. 

by IlKtttflMt MMCI. 
' i l l MATHIX HI UUIHI i» A JOYSTICK 

FO* C»*r »a» >:•* f l *> 
MATRIX (MFK TMC ZONE Ol f Al.ci I f Ntt 

UAMASOM SUMWAHt 
OUOUtll PlLAIANI, 

• AOtlVlukNU. 
4 1 1 U U I I 

J = J O Y S T I C K C O N T R O L 

VIC 20 
L A S E R Z O N E <8K + ) N E W J 
Destroy the oncoming ALIENS wi th youi I W O independently controlled 
laser bases' Lunge for the ELECTRO but ton and blast your enemies into 
expanding clouds d! SPACE JUNK! An exhilarating and totally original 
game wi th a unique system of control f rom a standard joystick. A mere 
£6.00 f 50p P a P 
A B D U C T O R J 
A classic new space game! ZAP the swirl ing alien hordes before they ram 
you and abduct your humanoids! Suivive the assault for ong enough and 
you' l l get an extra s:age on youi spaceship w i th double firepower! Awesome 
unexpended Vic Action. £5.00 + 50p P & P. 

G R I D R U N N E R J 
Finally, true arcado quality on the unexpanded VICI Shoot down the 
segmented DROIDS invading the grid Beware of the pods and zappers! The 
awesome speed, sound and graphics gives you the best Mast available to i 
unexpended Vic. £6.00 + 50p P & P. 
A N D E S A T T A C K I 8 K I J 
Your spacecraft must attack the descending aliens and f r js t rate their evil 
intent. Fly your Ramjet fighter over the Andes mountain renge and protect 
your llamas from kidnap by hostilo UFOS Features 5 kinds of UFO, controls 
include up, down, reverse, fire, thrust and smart bomb. Entirely in machine 
code. Requires 8K expansion and joystick. £5.00 + 50p P & P. 
T R A X X M / C I8K + E X P A N S I O N ) J 
This is VIC 20 crossbreed between the now famed 'Packman' and the game 
'Quix'. Al l in machine code, fast and fun w i th joystick conuols, usos Hi-Res 
colour graphics. 8K or target expansion needed. Only £6.00 • 50p P 6 P 
complete wi th Instructions. 

C O M M O D O R E 64 
A T T A C K O F THE M U T A N T C A M E L S J 
Planet Earth needs youi Hostile aliens have used genetic engineering to 
mutate camels from normally harmless beasts into 90 foot high, neutronlum 
shielded, laser-spitting death carnelsl! Can you f ly your dny, manoeuverable 
fighter ovei the mojnta inous landscape to weaken and destroy the camels 
before they invade the human stronghold. You must withstand withering 
laser fire and alien UFOs Game action strotches over JO scieen lengths and 
features superb scol l ing, scanner. 1/2 player actions and unbelievable 
animation! Play this game and you' l l never be able to visit a zoo again 
wi thout gett ing an itchy trigger finger! Awesome m / c action! £7.50 + 50p P 
& P 

R O X 64 
Rox is a challenging game involving the defence of your lunar base f rom a 
deadly meteoi showei. Rox-64 includes amazing sprite graphics displays and 
spacy sound effects, and an awesome mothership' display if you win the 
game. Top 10 scores are tabled along w i th their names. This program shows 
just what can be achieved using only Commodore 64 basic Study the listing 
and learn how to use sprites and sound on this outstanding machine, £3.00 
t 50p P & P. 

LLAMASOFT!! 

YES 
Tt». Kts UUN1 II AUAIN 

Jtf» MWICH. don* il •».«., 4 La»<un* tl>« but VIC 20 »lm* ir, •>it|.. <a, 
.mm* ifca k i w iMikad, mind ;«pi»i>» g*m» • 
toon «0 !>• I«UM lot tfm COMMODORE M 
OnpMMllr iup»al' 

G R I D R U N N E 3 6 4 J 
The No 1 best game for the Vic has been improved for your COMMODORE 
64! Gridrunncr is o smosli hi i in (lie USA N u n expenur t c the Hghining-fast 
challenge of the gnd on the 64 Features 31 skill levels and excellent sound 
and graphics Sore triggor fingei free w i th every gamel f5.00 + 50p P & P 

SPECTRUM 
G R A P H I C S C R E A T O R 416K) 
Not just anothe character editor! Al lows you to define not only the 21 user 
definable characters. Also allows you to change the entire 95 character 
ASCII set Creoles BYTES fileb ready tor you to load into your o w n 
programs. Includes advanced Reflect Invert. Field commands etc 
Complete w i th full documentation. Bin the BIN statement ond use Graphics 
Creator w i th its easy on screen cursor editing. £2.50 • 50p P & P 
B O M B E R I16K) 

Yes. a full featuie version of the popular game Blitz supplied for the I6K or 
48K Spectrum For only £2.50 + 50p P & P 
H E A D B A N G E R I48K) 
Colourful now gamo otarring Chico the hcodbongoi whs you must guide to 
riches through an increasing shower of heavy metal. Gain bonuses for 
headbanging bet be sure to take an aspirin when the pain gets too muchl 
Basic •• m / c to speed up action Great graphics, nice animation Will even 
drive Wil l iam Sluari system's voice synthesi&ei to produce speech output. 
Can you attain the grade of Rocker Class Ono' or wil l you be "Barry 
Mani low Class 5"? Start headbanging today and find out. £4.00 NEW. 
S U P E R D E F L E X (48K) 
Bounce Sid', t i e space invader, around the screen into the powei pods 
keeping away o' course f rom the devil who chases you around the screen 
Steer w i th your Deflex shields, but beware the mines or you may be burned 
alive! Superb graphics and fantastic sound on the 48K Spectrum only Only 
£2.50 on casset-e + 50p P t r P. 

ATARI 400 800 
G R I D R U N N E R J 
Now play the best selling VIC/C64 game on your A I A R I 400/800. Any 
memory size t I6-48K). Basic cartridge not required "UU% machine code 
autoboot tape. Play this awesomely fast and addictive game on your Atari 
For only £7.50. 
T U R B O F L E X 
Superb ultra-fast and totally new ball game. Uses ATARI'S unique leaiures 
to the full Incorporates superb colour /sound effects and uses 
Player/Missile graphics Tables top 10 scores along with Scorer's name. 
£4 00 + 50p P & P. 

ZX81 
C E N T I P E D E I16K I 
The ORIGINAL gamo from the ORIGINAL author. This is the identical 
program to that &eing sold by other companies for throe times our pnee. The 
game has roceivsd ecstatic reviews in the comput ing press. Program has 30 
speed levels and ever increasing Centipede hordes. Tables top 10 scores and 
names. Why wait to pay more? Only £1.95 + 50p P & P 

LLAMASOFT GAMES now available in BOOTS 
and many other retail outlets 

PLEASE ADD 50p TO ALL ORDERS 

LLAMASOFT SOFTWARE 
Dept YC8, 49 Mount Pleasant, Tadley, 
Basingstoke, Hants. RG26 6BN 

Tadley 07356 4478 
T R A T I TRADE ENQUIRIES WELCOME 
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Chris Davison coaxes the 
Spectrum's graphics out 
of their shells with an 
ingenious Basic-Logo mix. 
O N E OF the most outstanding features o f the 

Z X Spcctrum is its graphics capabi l i ty. 

Unfortunately Basic was never designed to 

handle graphics and, as a result o f this, it is not 

easy to produce complcx graphic displays. 

Logo , on the other hand, was designed to 

handle graphics, and does so very well, but it 

is little more than a graphics language. So 

imagine the graphics capability o f Logo 

combined with the mathematical and control 

capabilities o f Basic, combine them into one 

language and you have Tortoise. 

T h e idea behind turtle graphics is simple: 

basically, as readers of the B B C orientated 

articles in Your Computer January 1983 wil l 

know, you are in contra! o f a turtle. 

You can instruct the turtle's movements 

along some surface — for example, the screen, 

and hence create shapes. For example, tell ing 

the turtle to: 

Move forward one unit 

Turn 90° to the left 

Move forward one unit 

Turn 90° to the left 

Move forward one unit 

Turn 90" to the left 

Move forward one unit 

wou ld draw a square. The actual commands o f 

the language are given later on. Obvious ly 

here we can say 

Move forward one unit 

Rotate 90" to the left 

four times, or by using the Basic construct 

FOR NEXT 

we can say: 

FOR count = 1 TO 4 

(Forward one unit 

turn 9a j to the left) 

NEXT count 

Hav ing looked at turtle graphics, let us 

now look at Tortoise itself. 

T h e format which Tortoise commands take-

is as follows. An instruction is made u p o f a 

letter followed by some parameters separated 

by commas. A program is made u p by a 

number o f instructions followed by an * and 

all separated by colons. 

So the instruction :o move forward five 

units is: 

LETTER PARAMETER 
and to move one square 50,50 we have 

M50.50 

LETTER / C O M M A 

PARAMETER PARAMETER 

Comb i ne these into a Program and we have 

F5:M50,50:' 

STT ' . 
INS1 I INS2 COLON 

COLON 

A parameter may be any o f the fol lowing: a 

constant, a variable, an expression. N o w that 

you know a little about the language, lei us 

look at the program itself. 

The routine at 200-330 is designed to let you 

play turtle before you combine Tortoise with 

Basic. You are l imited to just one loop, yet you 

can produce some very exciting results. After 

the prompt 

INSTRUCTIONS ' 

tvpe in your program, for example, try: 

fa:r90:# 

followed by Enter. T h e code is then displayed 

at the u>p o f the screen and the prompt 

Loop a start> 

is given. Th is asks you at what value you 

would like the loop a to stan from. 

try 2 

Then you are asked where you wish the count 

to finish, 

try 50 

Finally you are asked in what steps you wish 

the count to be incremented: 

try 1 

T h e screen clears and your program is 

executed. I f you tried the example given, then 

you should sec a square spiral being drawn. 

When it finishes, the prompt 

INSTRUCTION> 

appears again and you can try something else. 

Note that this t ime your drawing will start 

from the last point plotted, that is, at t ie end 

o f the spiral, so you may wish to move back to 

the centre. T o do this you can use the M o v e 

command : 

M 128.77:* 

Th is ime type in 1 for all three loop 

questions; you wil l then be ready for your next 

program. T h e whole emphasis o f this type o f 

program is on experimentat ion, so do not be 

frightened to have a besh at something new. 

Once you have used the package a few times 

you may wish to progress. I f you delete 

200-330," or type 

180 GOTO 400 

and start your program at 400, you can now 

type in your own program. You r computer 

wil l only accept Basic, so we must fool it into 

th ink ing that Tortoise is Basic. Th i s is done 

by placing your Tortoise code into the string 

s$ and then GOSLB tort 

to access the ma in program. So your spiral 

program now looks like this: 

400 LET s$ ="fa :r90:*" 

410 FOR a = 2 TO 50 STEP 1 

420 GOSUB tort 

430 NEXT a 

440 STOP 

D o not forget to start vour program with 

GOSUB 9200 

Th is sets u p all the variables used. 

W h e n writ ing your Basic program, be 

careful not to use the variables used by the 

package — see variable list. You may use them 

i f you wish but remember the package has its 

own use tor them, so exercise extreme caution. 

T rv this program: 

LET s$ - M0,0:Ba,20,B:"" 

FOR a - O t o 2*PI STEP 0.1 

LET b = CDS<a)*80 + 80 

GOSUB tort 

TORTOi: 
i RCM ^ T o r t o i s e I I 330 GO TO 200 
3 REM A mini t u r t l e graphics 5998 STOP 
4 REM i n t e r p r e t e r f o r th» 5999 
5 REM ZX Spectrum. 6000 REM **Decode Sect ion*** 
6 6001 
7 REM By C h r i s Davison 6010 LET v ( l ) « 0 : LET v i - 2 

to REM N o r m a l l y y o u M i l l p u t 6020 LET i - 0 
20 REM your own BASIC program 6030 LET i - i + l 
50 REM here that inc ludes the 6040 LET l*=s*<pt+i> 
40 REM T o r t o i s e I I i n s t r u c t i o n 6050 IF <1 «<>" ,"> AND (1 • < > " : " ) 
50 REM THEN GQ TO 6030 
60 REM The r o u t i n e here at the 6060 LET v < v i > =VAL s * ( p t TO pt-t-i 
70 REM moment a l lows you to - 1 > 
BO REM use the package 6070 LET v ( l ) « v ( l ) + l 
90 REM i n t e r a c t i v l y . 6080 LET p t = p t + i + l 

lOO 6090 L E T v i = v i * l 

ISO BO SUB 9200: REM I n i t i a l i s e 7000 IF 1«<>" : " THEN GQ TO 6020 
199 7009 
200 REM » * * I n t e r a c t i o n * « * 7010 RETURN 
201 7011 
205 PRINT AT O t 10 ;"Codes" 7500 REM ** »Box*** 
2lO INPUT " I n s t r u c t i o n > " ; s S 7501 
215 PRINT TAB ( 1 0 > ; s * ( l ) ; 7510 LET v (2>»v<2>-x : LET v ( 3 ) - v 
220 FOR i - 2 TO 50 (3) —y 
230 IF « * ( & ) - " « " THEN PRIN" i P 7520 DRAW v ( 2 ) , 0 > DRAW 0,v<3) 

RINT TAB <10);s GO TO 260 7530 DRAW - v ( 2 ) , O t DRAW O t -v<3> 
240 PRINT s * < i > ; 7531 
250 IF s » ( i > - " » " AND s*< i — ! ) • " : 7540 RETURN 

" THEN LET 1 -50 7541 
260 NEXT i 7600 REM ***Edge**« 
270 INPUT "Loop a s t a r t > " | x l 7601 
280 INPUT " end>";x2 7610 BORDER v<2> 
290 INPUT " s t e p > " ; x3 761 1 
294 CLS 7620 RETURN 
295 POKE 23677,128: POKE 23678, 7621 

88 7700 REM • • • C i r c l e * * * 
',<><> FOR « - x l TO x2 STEP x3 7701 
3t0 GO SUB t o r t 7710 CIRCLE x , y , v ! 2 ) 
320 NEXT a 7720 PLOT x , y 
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NEXT a 

STOP 

T h e designs are only l imited by your 

imaginat ion. 

N o w for descriptions ol each routine. First 

the B for box routine. For example: 

63,6 

T his draws a box between the lust plotted 

point and youi two parameters, 3 and 5 in rhe 

above example The C for circle 

C7 

This draws a circle, whose radius is given as 

the parameter and whose centre is the last 

plotted point. 

I he E tor edge routine, tor example: 

E6 

Th i s changes rhe colour o f the border to that 

given by the parameter, that is E6 changes it to 

yellow. T h e I- for forward routine, for 

example: 

F7 

This moves the turtle forward a distance given 

by the parameter, so here the turtle wou ld 

move seven spaces forward. 

I"he I for ink routine, for example: 

14 

T his changes the colour o f the trail left by the 

turtle, that is, 14 changes it to green. Al l 

colours are as normal cn the Spectrum. I he M 

for move rout ine, for example: 

M0,0 

Th i s moves the last plotted position to the 

specified co-ordinate, in this example, the 

bot tom left-hand corner. 

The P for polygon routine, for example: 

P5,40,10 

l 'his draws a polygon, whose number o f sides 

is given by the first parameter. The first side 

o f that polygon is a l ine between the last 

plotted position and the last two parameters. 

In this example the polygon is a pentagon. 

The R for rotate routine, for example: 

R90 

Th i s changes the direction in which the turtle 

is heading. Note thai the parameter specifies 

degrees, so here ihe turtle turns at a righi 

angle lo its o ld direction. 

I 'he S for screen routine, for example: 

S6,0 

Th is changes both t i e ink and the paper 

Table 1. Para- Para- Para 

N a m e Letter meter 1 me te r 2 meter 3 

Box B X co-ord Y co-ord 

Circle C Radius 

Edge E Coloui 

Forward F Distance 

Ink 1 Colour 

Move M X co-ord Y co-ord 

Polygon P No. of X co-ord Y co-ord 

sides 

Rotate R Degrees 

Screen S Ink Paper 

7721 8300 REM •**Rotate*»* 
7730 RE. TURN 8301 
7731 8310 LET rad - r ad* <v <2> / 180) *PI 
7900 REM **»Forw«ir d * * * 8320 LET xi=COS rad 
7901 8330 LET yx -S IN rad 
79IO DRAW x i * v ( 2 ) ,y i *v<2> 8331 
7920 LET x - x + x l * v ( 2 ) 8340 RETURN 
/930 LET y=y+y i*v<2) 8341 
7931 8400 REM ***Scr e»n*»* 
7940 RE IURN 8401 
7941 8410 FUK i=»0 10 21 
eooo REM * * * I n k * * * 8420 PRINT Al i , 0 ; INK v(2> ; PAP 
8001 ER v ( 3 ) j OVER I } " 
8010 INK v (2) 8430 NEXT i 
B021 8431 
8030 RETURN 8440 RETURN 
8031 8441 
8100 REM »**Move*»* 9000 REM •••TORTOISE*** 
8101 9001 
61 10 POKE 23677,v(2> 9010 LET p t - 1 
e n s POKE 23678 ,v (3 ) 9020 LET c*=s»(pt ) 
6120 LET x » v ( 2 ) : LET y -v (3> V<> •'.() If c t ° " # " THEN RETURN 
6121 9040 LET p t=p t+ l 
6130 RETURN V050 GO SUB 6010 
6131 9060 IP c*="b" THEN GO SUB 7510 
6200 REM ***Po lygon** * 90 /O IF c. " u " THEN GO SUB 7610 
6201 

REM ***Po lygon** * 
9080 IF c*="c" THEN GO SUB 7710 

6210 LEI o ld rad«rad 9100 IF c * = " f " THEN GO SUB 7910 
6220 LET o l d x i - x i 91 10 IF c * - " » " THEN GO SUB 8010 
6230 LEI o l d y i = y i 9120 IF c*-"m" 1 HEN GO SUB 81 10 
0235 IF x-v<3> THEN LET r o d — P I / 9130 IF c*=, ,p" THEN GO SUB 8210 
2-P11 SO TO 8245 V14o IF c l » " r " THEN GO SUB 83 lO 
8240 LEt rad=ATN l < y - v ( 4 ) ) / < k - v ( 9150 IF i c*="»' THEN GO SUB 8410 
3) > ) 

LEt rad=ATN l < y - v ( 4 ) ) / < k - v ( 
9180 GO TO 9020 

8245 LET.x i =COS r ad: LET yi =SIN 9181 
rad 

LET.x i =COS r ad: LET yi =SIN 
9190 REM *«*End*+* 

8250 LET l«ngth»SQR (<x - v (3 ) ) «< x 9191 
v (3) > -My-v ( 4 ) > * ( y - v ( 4 > ) ) V200 RLM • • • I n i t i a l i s a t i o n * * * 

6255 LET angle«2*PI /v<2> 9201 
8260 FOR l - l TO v (2 ) 9205 LET tor t=9000 
8265 LET v <2> =1ength 9210 DIM v (4 > : DIM a*(50) 
8270 GO SUB 7910 9230 LET X"128 > LET y=88 
8275 LET r«d*r«d^ang le 9240 LET x i - 1 : LET y»»0 
8280 60 SUB 8320 9250 LET r ad -0 
8285 NEXT i 9260 LET o ldrad«0 
8287 LET r a d - o i d r a d 9270 LET o l d x i - O 
8288 LET x i - o l d N i 9280 LET o ldy i^O 
8289 LET y i - o l d y l 9290 LET length«0 
8290 9300 LET angle=0 
8295 RETURN 9301 
8296 9999 RETURN 

colours, but leaves the actual picture 

untouched. T h e first parameter is ink, and the 

second one paper So in this example we have 

yellow ink on black paper. 

All that informat ion may be summarised 

into table 1. 

Al l X , Y co-ordinates are absolute, also 

colours are as normal on a Spectrum, for 

example: 0 is black, 7 is white and so on. 

N o w you have seen how to use ihe program., 

let us look at the program itself. 

Here is a list o f the routines used: 

200 Interaction. This allows the user to use 

turtle graphics without using Basic 

6000 Decode This takes each instruction from 

3$ and breaks it down into separate 

Darameters. These are then storec in 

vl l .vHI holds the number ol parameters 

the first parameter being held in v<2). 

7500 Box 7900 Forward 8200 Polygon 

7600 Edge 8000 Ink 8300 Rotate 

7700 Circle 8100 Move 8400 Screen 

9000 Tortoise. This breaks the program into 

nstructions, and then uses Decoce to 

obtain parameters. It then calls tha 

'elevant routine. 

9200 Initialisation. This sets up all the variables 

lo their starting values. 

Here is a list o f all rhe variables used: 

v( ) Holds all the parameters of current 

instruction 

s$ Holds the Tortoise program 

ton Address of lortoise loutine (9000) 

x.y Last plotted position 

xi, yi x and y increment, altered by 

Rotate 

oldxi.oldyi 

rad,oldrad Direction h radians 

length Length of side of polygon 

angle Angle between sides of polygon 

i.a Loop counts 

xl,x2,x3 From, to, step in For Next loop 

pt Pointer for s$ 

vi Index for vl I 

Is Segment of s$ 

c$ Command letter 

Here are some programs to be run in the 

interaction routine The three numbers above 

each line represent the stari. end and step for 

C a C h l 0 0 P ( 1 > 1.72,1 

" m 128,88:f72:r 5 : " " 

<2) 1,109.1 

"m2Q0-a:f55:r-5:*" 

(3) 1,43,1 

"fa"2:r90:ca:" ' 

(4) 3,100,1 

"fa:r7D:"" 

(5) 3,76,1 

" fa "2 :r 123:*" 

(6) 1,201,1 
' fa:r177:*" 

17) 3,11,1 

'm100,0:pa, 150,0:"" 

(8) 1,112,1 
"fa:c4:r80:*" 

Note iliat you wil l have to re-centre the last 

plotted position each time you run one o f the 

above. 
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WINDOW ON ANOTHER WORLDS 

> M 

21 

FRANKLIN'S TOMB £9.95 
Franklin's Tomb is an adventure lor one player. Can you, as Da.1 Diamond, solve the riddle 
of the crypt, or will you fall prey to its mystery as so many others before you. Franklin's 
Tomb comcs complete with a 20 page fully illustrated case file. 

EVERESI £7.95 
Nestled on the border between Tibet and Nepal, the highest mountain in the world. Everest, 
Goddess Mother of the world, lowers five and a half miles above sea level. In I953, Sir 
Edmund Hilary and Sherpa len/.ing Norgay were the first men to conquer the 
unconquerable. Now you have the chance to scale the summit ol Everest, Lhotsc or Nuptsc. 
Will your attempt end in tragedy, or will your name live forever in the annals of 
mountaineering history. 

GRUMtUNNER £7.95 
By the year 2l90(he Earth is a barren and desolate wasteland. With all natural resources used 
up. the human race's hopes rest with a huge orbiting solar power station known as GRID. 
Now the GRID has been invaded by a race of evil droids from Frogfax V, intent on the total 
subjugation of Earth. To combat these droids. an incredibly powerful and manoeuverable 
ship, the Gridrunncr. was developed. Your mission: stop the droids and save the Earth! 
Gridrunner is an arcade game requiring I joystick. 

DRAGON 32 and TANDY 32K (please 
specify): Dragon Trek £9.95. Salamander 
Graphics System £9.95. Wizard War £7.95. 
Coi f £7.97. Grand Prix £7.95. Vulcan 
Noughts & Crosses £7.95. Games Comp D l 
£7.95. Super Ski l l Hangman £7.95. 
Night flight £7.95. Star Jammer £7.95 
Franklin's Tomb £9.95. Everest £7.95. 
Gridrunncr £7.95. 

BBC MODEL B: 
Dragon Rider £7.95. Tanks! £7.95. Games 
Comp Bl £6.9J. Games Comp B3 £6.95. 
ED G Graphics (tape) £24.95. EDG 
Graphics (disc) £29.95. 
ORIC 1: 
Oric Trek £9.95. Games Group 01 £7.95. 

NOW AVAILABLE AT MAJOR BRANCHES OF: 

and I ' p g E t M m 

Mai l Order (add 50p p&p) and Catalogues (send SAE) from 
Dept B, S A L A M A N D E R S O F T W A R E , 27 Ditchling Rise, 

Brig uon, hast Sussex BN1 4 Q L . Tel: 0273 771942. 

oman 

« 8 
i 
ft 

M 

M 
mare » / m 
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BBC 
Rem statements, variable 
names, spaces and lines 
waste space in your 
programs. Fintan Culwin 
piles on the pressure. 

T H E PROGRAM presented in this article 

contains four methods o f saving space. First, it 

removes R e m statements; second, it renames 

all variables and reduces function names to 

o p t i m i s e d two-character codes — th i s 

procedure is known as re-variable — th ird , it 

removes all spaces and fourth, it backs u p 

lines. 

As il is similar to using a compiler I wil l 

borrow the terminology for the rest o f this 

article. T h e programs that do rhe compact ing I 

will call the compactor. The program to be 

compacted wil l be called the source program 

and the compacted program produced wil l he 

called the object code. Where a variable name 

is discussed it also mear.s string, floating and 

integer names and arrays. Where a procedure 

name is referred to it applies to procedures and 

functions equally. 

T h e main program is given in listing I ; it 

requires the machine-code routine produced 

by listing 2 to be loaded into rhe machine 

before the line-pack section is called. There 

are various places in memory thar rhe code can 

be loaded into. The most useful place is below 

H i m e m for mode 7. Bui it can be relocated by 

changing the value o f P % in listing 2; this is 

catered for in the ma i n program's initialisation 

section. 

T h e most suitable source files for the 

compactor wil l be those with large amounts o f 

screen memory . T h e compactor program itself 

occupies about 11K in source form and 

around 6K after it itself has been compacted. 

It should , in its compacted form, run easily in 

1 6 K . 
T h e procedure is first to load the source 

program. T h e n reset Page above it by typing 

PAGE = PAGE + 256 

then Load and R u n the compactor program. 

T h e compactor asks i f the machine-code 

routine needs to be loaded and , i f so. asks 

where it is to be loaded and then # Loads it. I f 

the source file does not extend beyond &4000 

rherc should be enough space for the 

compactor program to run. I f there is not 

enough space, then there arc two possibilities. 

Firstly, rhe source program can be loaded 

from a lower address. Page can be reset 

downward before loading the source program. 

It is important to remember that 0 D 0 0 is not 

used; 0C00 is the user-defined graphics; 0B00 

is the user key definit ions and 0900 is the 242 

bufTer. 

T o accommodate this the compactor 

program prompts for the start address of the 

Basic program to be input . I f this is still not 

enough for your source program, the 

compactor itself can be split up . Each of the 

major sections is complete in itself and draws 

on some o f the uti l ity functions included in the 

utilities section. Th is is made clear in the 

program listing. 

After ihc compactor program has been run , 

it is wise to renumber the file before saving it 

as a normal Basic program. T h e object file is 

virtually unreadable and definitely uneditable 

so a copy o f the source file should be retained 

for any future development or maintenance. 

In order for a program file to be successfully 

compacted it has to >e prepared with the 

compactor in m ind . The rules are: 

1. No computed Gosubs or Gotos. 

2. No variable names of two characters -

th roe choroctors w i th in the assembler 
not including the terminal % or $. 

3. No two-character variable or procedure 

names. 

4 . No use of variable nemes that are identical 

with assembler mnemonics, LDA, STA and 

EOR. 

5. A space in the assembler after every 

mnemonic including those that do not 

require an argument; NOP, ASL, CLC and 

so on. 

6 . Variables cannot be used in any ' 

commands if the assembler is not being 

used then point 4 can be 6afely ignored. 
It is necessary to explain how the Basic 

interpreter srores the program and organises 

its variables. A l though the program is typed in 

and displayed as a sequence o f A S C I I 

characters, it is stored within the machine in a 

shorter form. 

T o achieve this, each Basic keyword is 

replaced by one or two tokens. These tokens 

have values greater than 123 (&7B) in order 

not to be confused with the other alpha-

numer ic parrs o f the file. Each line o f the Basic 

program i& prcfaccd by four bytes. 

The first o f these is an end-of-line delineator 

(&0D) . T h e fol lowing two bytes are the line 

number organised as two parts, h igh part and 

low part to the base 255. That is, the line 

number in decimal is 255 times the h igh part 

plus the low part. The last o f the four 

characters is the line length in bytes, inc luding 

the four-byte overhead, and has a max imum 

value o f & E F (239). 

There are a few other points worth noting. 

T h e way in which line numbers are referenced 

is nor at all obvious. Referenced line numbers 

are the line numbers used in Go t o and Gosub 

commands . These numbers are stored as a 

sequence o f four bytes. 

T h e first o f these bytes is a token marker 

having the value 

&84 1132) 

T h e fol lowing three bytes are the line number 

(continued on page 125) 

Listing 1. Main program. 
l i b t 

232 MODE 7 
I O I O l - M ) C _ I H I I ! « . I B t 
1 0 2 0 p r o c _ c o n t r o l 
1030 STOP 
2 0 0 0 D t r r r o c _ c o n t r o i 
2 0 1 o p r i n t - " i : n n i ' i i r t o p t i o n v / n " i . r s s p o n s c x - f m y e b mo 
2 0 2 0 i f r s 9 p 0 n m l x t h e n pbgc h a x i c n w r o c 
2 o 3 0 r r c c d c i . a y 13) « ci.11 
2040 p r 1 n i - c i e i u s o n l y V/n"r tnmPONSIIiX-fn_Yi;u_no 
2OTN0 IF RESPONSE?. OWN 4'»0C_L I TILL WINDOWl PROC DC REM IOE OUGTC> iPR0C DOWN COPY ( 

one 3PACCXI1PROC DIG WINDOW 
ZOhO PROC_DG AY <3> tCLS 
7062 PRINT ' "l>FRFH DM. V Y .'N" > IRE SPONHEXepN YI •! NO 

4 IF Kt SPUNK!'X THEN PROC_LI 1 ILE NIMDOW: PROC Df _ft£ M < 01 _RENX > I PROC. DOWN COPY I 
cme_ l iPACE*> lPROC_BlG WINDOW 

2C/ .6 FR0C_DCLAY<3) iCLQ 

2 0 7 0 p r i n i "RE v a r i a b l e y / n ' i ! k e 3 p 0 n r * 7 . - * n _ y e u _ n 0 
ZOHO IF RFSP'.MVf?. IH8N ox i : _ l i r rH_WIND0WlPRCIC_RE_VARIABCEJPR0C,D0WN_O : » 'Y<ALL_0 

u r x i i l ' R U C BIO_WINOOW 
2090 PROC DELAY OT i CLB 

2 l o o p r i n t ' " l i n e p a c k v / n " » t r e 8 p 0 « t e . x - r n _ y e 3 j f f l 
2 1 1 0 IF RESPONSE X THEN * * 0 C ( I T ! l > WINDOWi PROCJ I M _ P A » i P R O L ^ O W N . C O F ' Y ' A v l _Oll 

TX) t PROC _K 10_W INOON 
2 1 2 0 PROC DOWN_COPY<riNIGllX> 
2130 ENOPROC 

soon oi-r « « i c iN i r t i u i d c 
3010 FOR NX-0 TO I I PR I NT TAR ( 10 . NX I CHR* < 1 41) « "COMPACTOR" i Pft INTf At! 110,NX» V> CNR* 

11411»-CCCCCCCCC-|NEXr
5020 FROC..DIO WIMUCW 

303-". PRINT" LOAD IW H1M COW >' MUM Y/N » 
J 0 4 0 RESPONSEX-I N _ Y t * NO l l » hv SM.WBEX THEN PROC CUDE_L0A1> 

FR0C_DF.LAV<3) iCLG 
3C60 :MPUT'ENTER START A M A I ' .' OF " * THL BCOJRCE F tLE VACDHES51 
3070 A D D R E 8 8 4 A D D K E f i M I HANI _ADORESSX - EVAL <ADDRESS* > 
3080 P R O C _ p * L A f ( 3 ) I C L B 
l l O O RKH 

-.110 REM GPECIAL VALUED EECT1CN 
111 I VUU 7 

3120 D IN SlHlf*i_A**<AVX<2> 
5130 FOR MOUNT*-'' t o 21 HIRING ARRAY* UUNTXJ-33|I«X T 
S i « o uc »>ui;?.-v 

: i s o v d l / 7 
3 l a 0 d c _ r e h x - o 
31 7 0 a l l _ C l u r X » 0 
3 1 0 0 f i n i b h x - l 
• i v o o n e g p a c e x - z 
3 ? 0 0 p r 0 k x < - 0 
s 2 i q p u n 7 . - 1 
3 2 2 0 f l 0 a t i k i x s ' 
32301n te<4c» 7 . -3 
3 2 4 0 3 t p . i m j x - 4 
' . . ' so Of i h i i h - " d l hub* 
* 2 6 0 v a f t j a r i f ( f . u r t h x - 3 
3 2 7 0 e n d p r o c 
4000 d e f p r o c f- i o _ w i n d o w : v w i 2 1 1 , 0 , 2 3 . j v . s i c n o i t . o c 
4 o 1 0 d f f p r q c j - i ' t l e > I INDOUtVDU 2 8 . 0 . 2 0 , 3 9 . 1 8 1 e n d p f f o c 
4 0 ? 0 d l i p r o c , d c i a v < f a c 1 0 r * > • « m o p m i t . ' i f o r m x - i t o « f * < i n t 1 f t | > n > c h « < 14 i • . c m p * 

1 v . i . - p l i a f l l u a i i ' i n o t 
4 0 - j 0 r i n e - O i r c f t a t i u n t i l 1 i n c l < k " « r a c t 0 r r . i c n t f r o ' 
4<>40 d f * f n . v e s mo 
4 .13" l o e a l r e s f o n s e x t r e h e a t ke -.-• ( i n s e . x - g e i g h h i n t t l r f -t X - i i l»- k f s 

IDNaCX-1 Io 
4 0 6 0 i f RCaPONlXi-IX'l t i . i n -lliur. t . o t - t a l u l 
4 0 7 0 Dtr p r c c c o d r l o a d 
4.11. PRtm "LOA> h t l o w h i HEM Y /N" | « RE SFONSF .-FN vt S Nil 
4 0 v i i i r r n r o n s c t I ' « n M i n i k - m i m i -i i s o i n x - h i h i n i m j i o 4 i i o 

4 1 0 0 i n p u t " e n t c p l o a d / e h e c l t t i o n a d d r e q d i ' a o o r e g s * ! a o d r e b & * - " ' a o o r e b b * i m x - e 
v a i . a d d r i : - . s l > 
411. PRINT 'CNR* < :A> '1.UE SURF YOU LOAD CORRILT fAPI " 

i z-> -or r i , ; 
4 1 s o p f t r i c . l 1 - t l . r w i n d o w 
* i 4 0 « l 0 . • • 
4 l f t< w o c _ « : i l _ m i m j o w i n i m 
4 1 / - . e f t d p r o c 
4 3 0 0 d c f p r d c mat 
4 3 1 0 p r c c i i t t i . e w i n d o w 
4nv>< p r o : . u f _ r f h Df f f m x i 
4h*.o »KOi:_l)l J » M I* _hU6Xt 
4 3 4 0 n t o c j ) [ v a n . 'mu le 
4 3 3 0 p « o c _ d i i w n _ i ; o r Y < a l ^ . _ o u t x ) 
4 3 6 0 r p o : _ l i n c _r * c > 
4 3 7 " p r o c _ d o m n _ c i ) p y < r I N I 5mx> 

p f t o c _ r < n _ h i m x m 
4 s 0 o c n e e p o c . 

(listing continued on page 125) 
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PRINT OUT 
AMBER 2400 

MATRIX PRINTER
LOW RUNNING COST USING

PLAIN PAPER
USED WITH MANY COMPUTERS
INCLUDING BBC,UK101,ATOM
D R A G O N -NEWBRAIN,ATARI,

£ 78 
+VAT & £ 2 . 9 5 P&P

Or for d e t a i l s send a
large SAE to'

LETHABY NUMBERING SYSTEMS LTD. 
Central Way 

Walworth Industrial Estate 

Andover 

Hampshire SP10 5AL 

h]i1-[t 
presents 

LOCK NESS MONSTER 
FOR THE 48K SPECTRUM E5.50 EACH. 

For years now live legend ol Ihe Loch Ness Monster ha* existed but i»>til now no-orte 
has boon oWo to prove v/hothc tho Loch Ness Monstor oxists or not V\o hovo changed 
iitl that 
Ir. the deepest darkest, rfcrtiesi, smelliest p.«ce of the l.och wo have unearthed not one 
but a whote don of monitors 
They are not shy and recusivt? as the legend tells us but hungry 
Your job is to go in ond clwtr the loch of these monsters but bewBre theie favourite food 
to itt lo boots w/th brove explorers in 

100% Machine code lu l colour graphics, full on screen instructions, with mustcal. 
sound, A exciting and chai'engtng aamo for all me family. 
D R A G O N .md ORIC owners do not despair a version for your machine is coming 
AOOII'II (Plcoso (ihone loi dcteilsll 
Our rango of progiams fcr tho Jupiter Ace aro still available S A.E for details 
SOFTWARE A U T H O R S is your worm getting world wide distribution? If not send your, 
lotost mostorpHxe to us on caseotte t S.A.E tor a quick ovaluation 
Trade/Export enquiries vxilcomo: phono "ANGIE" on 0304 82149?> fw details of our 
amazing dealer discounts 

Please send me 

Detail-. or your range sf prnginms for the Jupiter Ace (Please enclose S A D 

Loch Ness MonBte' (I enclose a cheque/PO for £6 00 inc 50p post and packing! 

NAME 

ADDRESS 

Postcode 

h i - t e c h

h r|o|/|o|r|i

FREEPOST. WHITFIELD. DOVER KENT 
TEL: 0304 821495 

Cheques-'PO payablo to Hitoch Microsoft 

N E W L O W P R I C E S F R O M 

EconoTech! 
16K RAM Pack for ZX81 
— fully assembled, tested 
and guaranteed — extra 
snug fit to eliminate wobble! 
Thousands in use world-
wide! 

Only £17 .50 

STAR DEFENCE (16K) 
with unique "Fast 
Loading" feature — 
loads in u n d e r a minute! 
Fast moving arcade 
game — use laser and 
smart bombs to destroy 
waves of attacking 
aliens! Only £4 .95 

Buy both for just £21 .45 — unbeatable value! 
All prices include VAT and p & p. 
Send for details of other software available. 
To: EconoTech, 3 0 Brockenhurst Way, London SW1 6 4 U D 

Please senc me 

Cheque /PO/MO enc losed for £ 

Name 

Address 
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/ continued from page 123) 
itself coded from two into three bytes. Acorn 

gives two reasons for this. Firstly, the coding 

avoids any confusion between line codes and 

tokens. Secondly, the ccding allows for a rapid 

renumbering algorithm to be used. The 

decoding algorithm is: 

Assembler Basic 
LDA BYTE1 TEMP% = ?BYTE1% 
ASL A TEMP% = TEMP%*4 
ASL A FACTOR% - TEMP% AND 

(»I0 
STA TEMP LOW% = FACTOR % 

E0R?BYTE2% 
AWD #&C0 TEMP% TEMP%*4 
EOR BYTE2 
STA LOW HIGH% = TEMP% EOR 

?BYTE3% 
LDA TEMP LINE NUMBER -2&5"HIGH% 

+ LOW% 
ASL A 
ASL A 
EOR BVTE3 
STA HIGH 

where bytes 1, 2 and 3 arc the three locations 

following the &84 token. The method by 

which the variables are stored is a 

consideration to minimise the execution lime 

of a Basic program. 

The resident integer variables are always 

stored in locations &0400 (@%) to &047C 

(Z%). Other variables are identified by using 

their initial character as a pointer ro an entry 

address lying in the range &0480 to &04F5. 

Each of these entry points indicates the 

location of the value of the first variable — the 

text of the variable name having that initial 

letter. 

It also contains a pointer to the next value 

and a further value. To look up the value of a 

variable, the interpreter uses the initial 

character to find rhe first name, attempts to 

match the names and carries on down the list 

until the variable is matched, or the end of the 

list is encountered. 

The program commences its run by asking 

if the machine-code routine is installed and, if 

not, where to load it. If the source file docs not 

occupy space below &E00, then it is probably 

wisest to load the Page &0D00 where ir is safe 

against an accidental mode change or hard 

reset. I f this is nor possible, then it can be 

loaded below Himen for mode 7, but it will be 

lost if a change of mode or a hard reset is 

made. The program then asks if you wish to 

use all the options. I f you do not, then all the 

sections are presented separately. 

The first of these is the de-Rcm option 

which merely removes Rem statements where 

they occur. But if the first word after the Rem 

is "debug" it will remove the whole line. This 

is followed by a down-copy option which 

leaves one space only between statements. 

This option is useful for the development of 

programs where some sections or lines arc left 

in for de-bug purpose}- only. 

The re-variablc option, which renames all 

variables and procedures which are above the 

mininal length, follows. The down-packing 

'continued on page 127) 

Listing 1 continued from page 123. 
SOOOOEI r»w)C_De_HEnic» i IONXI 
SOIO LOO* !)vnDIH.X,rLAQX,ADDREOS>:,AGSCMBLC»Ol 
3019 PRINT apt Inn _• J: If OFIKMX^Dt .HIIO* THSM F-KI1T • CF tmgyi.g' 
ELSE FRINT -DE -wn in f l " 
soaor l a c x - f a i sr 
M M AS8enM-CRx-rM.ac 
3 0 4 u 9 b x " b t a r t . ' . d d m s s x 
s o s o r e p e a i 
5060ADDRESSX-AODREBSX • 4 
SO70 • >» I ' Al 
30B0 SVWJIX A- 'ADORE G&X 
3090 IF SYMBOL. V.-LOD TICK ADDRESS?.- AJ/W-ES5X* 3 
sioo ii nvraxn x--.4 i i c n ADDRrnsx-rN ENoajorr.siAOORCssx.FALSCi 
3110 IF SVMWK.X t̂F4 THE* ADD^B8X-fNJWW_t.l«UNCH<aPTJ0NX,ADDM91Xl 
5120 IF SYMtOl.X-91 DE UIMBO-X-Vl TMEN ASSEMtCCRXeNOI A£»VfcMb*_ERt 
3130 i r 3YMKKX-92 AND PVXMKtRX Tl« N AD0RK08X-FN .REH CRLMCHOPT IONX,ADDKCBUX> 

3)40 ADORtfitfX-ADDREBUX*I 
51SO LNTIL 7 (ADDRL'JGX) "SOO 
3160 UNTIL <A00r<FRSt-l>-«.FF 
31 70 ENDEFrtX 
3280 - NOT IHIB_LINI X 
5300 DCrFN REM CRUNCH lOTT IONX,ADDREGSX) 
3310 ir DLMJO>-* N_Ot T JBTHIM' <ADDRf 39X> THEN mC 1 o.iX-TF.UC El 3C jp l i ui.X-FAL BC 
3320 IF option* AND OPT I0N7-UC_RllliXTHI N ADD** ttSX-FN _3T ART_L INK AODRf 39X11 AD DAE a 

«X"FN_CNO_L INC (AODRIiOBX) uOOTO 3 J40 
3330 IF OPTIGNX-DC REM* AND NOT uptlonX THEN ADDRC3SX-T N END UNf IAOOACOSX) 

3540 -ADDRESGX 
5400 DEFFN END LINE <ADDFESSXl 
3410 LOCAL avMWI. X 
3420 REHEAT 
3430 UYMBOUX- AUUM. UUX 
3440 "1ADDRESSX*32 
1430 ADORESriXWtODRT. »BX< I 
S4fcO UNTIL 7ADDRf.SB*-*Oi 
S470 -ADDRrSSX I 
-.300 DEFFN.STA»*T_LINF (AMRERBXI 
3S10 REPEAT 
5320 ADOREBGX-ADDREBBX I 
3 3 3 0 u n t i l 7 a d d r e h 8 x - 4 0 * 
3 3 4 0 - a 0 0 r f «5SX 
3 6 0 0 o e f f n n o t s p a c e l a o i a e q s x ) 
3 6 1 0 r e p e a t 
3620 a d o r e " j j . x " a d d r i g s x « i 
3 6 3 0 u n t i l 7 a d d r e 9 f i x < > 3 ? 
3640-A00RESGX 

l o o o o d c ) r r o c _ r i v a r i a b l e 
i o o i o l o c a l » ' 5 - r m b l e r x i a f -spmb. e r x - f a l s f 
10020 a 0 d r 6 s s x " s t a r ? AI>1*»SSX 
IOOJO REPEAT 
10040 a d o r e g s x - a d d r e o b x * * 
10030 r e p e a t 
10060 a d d r e s s ' / . • •' N 0_BTARIAD0R£SVX> 
10070 IF •'AOOAESQXv 1.70 AM) FN UTAMT .Ctfft (TAOOHESnXI THEN ADD«.< 3G:-FN ONE VAA < ADOf. 
t»»«i 
10060 IF ->AOUf£SSX-34 UR 'AODRVBSX-iF 4 !>4 N ADDREGUX-I N I NDOLUTIIKADDRF «SX,MSEH 
SUERX) 
10090 IF "•AOORESSX-92 ARC VARIABLE LFHttTHX-4 THEN ADDRE53X-EN CUDOUQTESIAOOfN 8KX 
) 
IOIOO II •AOOAEGSX'tBD TFEM AOORCGSX-ADOAESSX> 3 
lOllO IF -•A0DREGSX-30 TlttN ADDRI OSX-FN 14 X IA0WJCS.3XI 
10120 IP •AOOMf:SSX-*l THIN VARIAHI E LFMiTNX«4 
10130 IF •>A00RE«m-93 TEEN VARIAIUI I.CNOTMX-3 
10140 i r 7A00RE88X-7I UR 'ADDREOBX-93 THEM AGSOIDLERX-NOT A9SEMM.CRX 
IOITJO ADwirnnx-AnoRrr-.sx.i 
10160 UNTIL "ADDRFflSX-VOC 
10170 INTII 'IADDMI'iaX*l)-" t 
10180 ENDPROC 
lO'.'OO W I «N_UNL VAR IAD0I4 8»rX) 
10210 LOCAL TCDT*,GYMDOLX,coontX 
10220 TEST*-CHR*l-ADOREBSX) 
10230 TYPEX"FN l.llOF_BA4> IAOORESSX) 
10240 count X-1 
10230 REPEAT 
10260 GYMDOLX-''<AOORE8BXn.oili>tX> 
10270 IF FN_VAt _CHR!8YMIII1 X> 114 N IC8TS-MRT*.CI#<* .SVMRIUX) 
I03U0 tount*-toun«*. | 
10790 IINTII NOT rw MAI HIH iSVWrt XI 
10300 leiigthX-CCN<TCBT«) 
10310 IF TYPEX«3 IMFN TYFEX-FN I VHt VAR TFHT4) 
IOS20 IF TYPE* FLOATINKX THEN 1 -ngU.X I »•>•;« h%-< I 
10330 IF VARIABLE tXMOiHX-4 AND longthX-' TICN IACIKO IUX»3)-0 
10340 II lengthXv VARIABLE LCW}T)« T»CN 10300 
10330 RFPLACEt-FN.ItOF 3TRINO I TVPFX) 
1O360 PRINT'REFLACINQ "|TE8r«|* MUM " (WH OCt« 
10369 II TVi rx-l'IIOEX THIN r-RINT -PROC " tl.GC II TYI'CX- FUNX THEN PRINI " t llNCTIO 
N '• ELSE IT TYPEX- TLOATINOX THEN PRINT " PLOATINO - EL6£ IF TYFCX- l..t»ger X THE 
N F-RINT INTEOER " ELSE "RINt • STRING 1 

10*70 PROCJWPLACF ITE6 I • ,«PLA(:E», AOORESHXt 
lOiOO -ADDRI flHX.countX I 
I0400DCT I'POC REM.ACL loMI, i w l ,ADDRECGX* 
10410 LOCAl MARKX.A88EKBLERX 
l««4/0 MftW X-EALBt 
10430 l» VAR1AI4 1 _liNI»TIOi-T IF4N a b 8 k n i i l I.RX-I a l -J l U « a b u I N8kC X̂*<'RtH-

10440 If TYPCX<F.0AT1N8X TMEN REPEAT /lODREaaX-ADDREBSX-l«UNTIL 7ADDWEBBX-»iA4 IIR 
•'ADDRESSXM.«-2 
I043OREEEAI 
I04MI SYMBOLX-'-'AjtlMI SGX 
10470 IT GYMDOLX-91 OR GYMDOuX-93 THEN AGUE Mill I l/X—NOT COOFM'l I'."X 
I0460IF FN.5TART CHR iSYMECLXI AND TVPEX>FUNXT)«N ADDREfOX-rN rEr.l DTRINO IADORI GO 
x i 
I04V0 II 1.YN00LX*liA4 AND TYPEX-FUNX THENADURESSX«»N t| ^ T _HIR |NS( ADDRF SKX» I ) 
10300 IF 3YMD0I.X-&F2 AND TYPEX-PROKX THENADD«E6uX-FN TtGT STRIMG<ADDRtl.OX* t) 
10910IP 3YMD0LV.-J4 OH SYMBCUX-fcF4 THEN ADDRESSX-rw CNDCLOTr KADDRCSBX,A09CN8LERX 
> 

it sniDOLVt: mc rtsaeupccKX TMCN AoixE»sx-rN_.ei40uOTC --adi-ki wrv.a-ioi 
«> 
10S301F iYMDOLX-VOO THEN ADDRE08X-AD0REMMX*3 
10T.40 I bYMBOLX.se IHF.N ADDRFSS7oFN_HEX IADDRE S6XI 
:"55<> ADDRtB6X-A30RKCSX» I 
I0S60 IF SYMD0LX«6«>D TMEN IT "'ADDRES3X"&FI rWRKX-TRUE 
iOS/0 I ' UYMBOl X'fcOO IV* N ADDRERfiX" AODRES'.X* \ t ADORE' SX«PM hTAR(AODRERSX) 
lOSeMjNTlL MARF X 
i or.")" tNDPtioc 
1070ADEF PROCURE® IADDRESSX >Ol d> ,n»»» > 
l'J/10 II ACifii Mill RX TICN ni>M«-n>Mt«I.HRf lO> 
10720 «ADW?EGBX-.OM« 
10730 TOR NX*I T3 KNIOUH LENInow*) 
10740 ' < ADDNF KtlXM tN ln»w» I » <NX- 11 » -
I0730I«X! 
10760 c n c e r o c 
lOV'.'O » ' rN_MAI _STM INB( INDXI 
0910 LOCAL IND4.TESII 

10920 IF INDX-mlogarX TMf N IND*-*X'« CI OT i r [NDX-CTRINC/. TMCN lND»-'»« EI.GE IN 
D « - " 
109*0 IF INDX>• :L0ATINSX THEN INDX»Fl PAT 1NSX 
10940 nu.nnerX-OTRlNIi UBftAYX < INOXI 
10930 STRING ARR%YX IINDXI - BTRINli. ARRAYXl INDXI • 1 i It 5TRI NII_ARRAYX I IfDV.) MOO 

- •: t i o i i o-ras 
10960 » ir^.t CHRX«nunb*rX mod 34 
1 0 9 / 0 6 t c 0 n d _ c h r x - r n u n * j * ' v . 01V 3 4 
109S«> r i r s t c h r * - f n I W I c h r < f i r s t c h r x ) 
m w Si : ( i n d _ c h r « - f n _ M A » F _ c h r ( f l f c o n d r̂.K^X • 
noi> l e s t t ^ t i r s i .che.1 • b e ; ; u n d _ c h r « 
11010 IF INUTR I -"NIFLNONDRF'l TO*,TE0Tf>-l THEN TEQT4-FNHAlE_BTRIHBlFLI)..TlNl.X) 
11020 -TE5T4.INDI 
IlIOO DEE FN .MAI r,_L>*Tl.>u««>»rXI 
l i n o I> .u.nb«rX</ IHEN- CMR*(64«nunb«r"X) 
11I20 -CMR»<94. Iiunto«f-X J61 I 
11200 t*-FrN_TE.3T_STRIN6<ADDRE9SX> 
II2IOLOCAI TEBTIl IFSI*>FN_IH TJTRINUIAODWlj«X I) 
11230 IF TEBT(-o(d« TMEN PROC_REP I ADDRESSX.O)«1» .nmt.* > 
11230 - ADDRCGOXM CN(Tf3T»l I 
11 -40 
I 12SO 0* • • N_HE HI (.(HUM SfcX I 
11160 REPCAT" 
11270 Ar,0r<Ea3X-AiDRESHX»l 
l', '.'HO INI I I NUT ?N_VAt _»>«<< "AllDHI !1!IX> 
11290 -ADDREBSX-1 
I I too WF FN Kill DACK (ADDRESSXI 
IIT10 REPEAT 
i i i m a o t m c e b v - a d o p k . e « % - l 
113*0 UNTIL "><ADBRE0CX)<>32 
11340 IF -ADDRE03X-&A4 T»CN - TUNX ELGC l« ADOflEOOX- M THIN - PRC' X f l / - 3 
1I'V> DEf- VN TYP-:_VAA<TE9T»I 
11560 LOCAl r ight 41 r i gut «-R!0NT« ITESI», 11 
IIT70 IF r lght*-"x" TMEN - integer'/. 
11300 IF r i gh t * - " * " TMEN • STRINGX 
I I W - Fl OAT INK* 
13000DCF F-RUC Lite PACK 
I90I0C0CAI. ADDRI JSX.OJCX.CHR COUNTX.CMR _COUNT LOCX,LAS1_LINEX,THIG_LXNBTl(X 
13020 C»*» C0UNT7.-FN O STARI8TARI _A»I)»«1 T.f.XI I 11 CHR C«N1X-!ITAR' AOUr.ESSX TMEN I AS 
T_l 1N*X-*"AI MF H IE IMEN I AtJT_HN»-.X-IKUF 
I iv>30ADIX1 BBX-f N N4 X I 1.1 Ml IIIIAAI _Al>DRi HHXI 
I30400P» COUNTX-»lBTA«r_ADORI.i;BX» J» lCMR_COUNT_LOCX-JTAET ADDREB8».̂ 5 • TMIS_LENDTMX 

IADDACSSX • 31 
I3030REPEAT 
I30400 KX-EN OK^IMF (ADDRESaX) 
1S061 TF NOT UJOl TMEN PRINT-8RKAK1N0 • 
I3070IF O KX TIC1 Cl*» COUNTX-CIW COUNTX . TH1II Ll'NOTMX 5 i • ADWtfiGX-l.20202020i 
•> I ADDRtaax»3l -fc2Di 7ADDRE39X-38 
15000 i r NOT O^Ot THEN 7CE»» COUNT _LOCX-C»« _COUNTXl CHR _COt»ITX-V I ADDRtttCXl 3) i CMR_C 
OUNT_LOC:X-ADDWT:a>X» 3 
13090 ADC)R» «iHX-AODRHHHX«IHI6_l SNOTHX. THIR > INIHMX-'' IAONQ 
13093 PRINT "LINE NUMBER " l 23.3*7<ADDRE'S8X* 1 ) •"><ADDRI- 9KX-2) 
15100 UNTIL •?<AD0RESBX»1)-»FF 
13103 7CI41 COUNT LOCX-CI*) COUNTX 
131 10 ENOPROC 
13200DE I- F N_0*_l I NE < ADDRF S«XI 
I52I0I 0CAL TFKTX.THIR LIN X 
13220 TIII8_L INI X-FALUr 
13223 IF LAGTJ.INEX TICN TMI8 jLINEX-TnuCi LA8T _L INTX-FAL 
13230IF .'IADDRESBX-4X42 THEN TM18_L INEX-miCl LADT_l INTX-TRUI 
13233 IF 7(ADpREH6X«4)>VOD IHEN THIS_HNEX"TRlJt 
I3'.'40ir NOI THIS LINEX AND iCMR COUNTXV?<ADDREUBX. 3) >2TOI IHEN yh|B_L lr*X»TRl* 
13230 TTXTX-TN.LOOK IT (ADDRCOSXi 
13233 ir IF '-.TX TMFN I A.1T_LINI X-TRIII 
132711 IF NUT IMIS_l INFX THEN THISJL INEX-FN_l l»l» _Rf F IfttlWI SX) 
IS'.oo - NOT THIS LINEX 
I3JOO Oil IN LOt> IF <ADDRESSX) ... . , «o-»i 
I-53IO LOCAL pouNox.countx, (listing continued on page 127) 
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ANIROG 
KRAZY KONG 
An F XPANDF O scroen large qraph'Cs rolling 
bar'els hammp' brebails »lts handbag* and 
umhrei'a? you I ' , to rescue the damsel Konq 
has abdur led Spectacular collapse oi Knnq--
In r in the lourlh serpen Uses nil ?IK of your 
PKoanded Vm for this 10n°* M C thriller 
Complete w'th hiqn scorp tnh-e 

K B / J S VIC 20 16K £7 90 

M IN I -KONG 
For UNEXP from the wr i te r of Krazy Kong 
comes the equally brilliant Mini-Kong. You 
wi l l wonder how ne managed to cram so 
much in the unexpanded VIC. 
Brilliant multi-colcur graphics, expanded 
screen, l ift, rolling barrels, ladders, running 
srore/HI score and not to forget the hand 
bag bonus in this all M/C presentation. 

K . B . / J . S . V I C 2 0 U N E X P £ 5 . 9 5 

XENOD 
An E XPANDEO D nr roon p rooon tn l ion w i t h 
superb action packed space thriller written 
entirely in machine code with four action 
packed stages To destroy the power source of 
Xeno H you have to fight o<f waves of robot 
attack plasma bombing by the legions of the 
outer sanctum and finally attack the oower 
source protected by n force field continuous 
bombardment by guardians and block nd>ng by 
wild whirling suicidal space ships Truly a game 
for all arcadians 

JS V IC 20 16K £7.90 

3D TIME TREK 
A* ast a 30 game lor tup VIC' Although hafiiy 
wounded you are determined to seen and 
destiny i*p marauding spacp piratps who havp 
now dispersr-d aromd 'he galaxy io search of 
fresh prpy A hnl1 anl StartrPk game W'th a 
difference sper.ta-ulnr 3D graph-cs and real 
arcade actions 

Entn- the realms of fantasy wi th this superb 
high resolution, multi-colour grapiical 
text adventure. Choose your role as a 
fighter wi th armour or a magician with 
spell; t o do battle wi th the fearfull Ore 
broa'hing RFO DRAGON and many other 
horrific "monsters in THF DUNGEONS 
wi th 100 rooms, many wi th ingeneous 
traps. First of the text adventures that wi l l 
keep you enthralled and frustrated for a 
very long time if you use the fast save 
facility or give up and have a new advent-
ure. 

K B . V I C 2 0 1 6 K £ 5 . 9 5 

FROGRUN 

Popular arcadp o^me All machine code with 
brilliant colour qraphu :s and sound effect 
Fnafurps nolude snakes Crocod'les adyfmgs 
turtles tars lorries and logs 

K B JS VIC 20 U n e x p £ 5 . 9 5 

KB.'JS S P E C T R U M 16K/48K £ 4 . 9 5 

KB/JS C O M M O D O R E 6 4 £ 5 . 9 5 

GALACTIC 
ABDUCTORS 

# 
THE DUNGEONS 

TINY TOT'S S E V E N
Super gamps pack fo' vowngp' ch-ldien wit^ 
r-'iqht colour graphics and sound effects 
FvPryhoOys favnunlp Simon pi)is. Suppr Snap 
O's anc X s Word Jumhie Bomber Duck Shoot 
and Mao flnvprs 
KB S P E C T R U M 16K/48K £ 4 . 9 5 
KB VIC 20 Unexp. £ 5 . 9 5 

P H A R A O H S T O M B

A sliinnmg action packPdqamp 
wnich\isei all of vou' TV screen 

for 'he -superb larqe a" mated 
graphics Giant Space Hawks whirl 

and weave in intricate patterns is 
they drop their deadly hommq 

rrmes which will destroy youi hasp on 
contact While you are busy dpfondmq 
yourso'l the Hawks will feed on your 
hplptess population. returning nniy 

their skulls All M C game compiPte 
with hiqh sror* table that w«ll blow 

youi mind wilh >|s qraphirs and sound 
p l fp r t s 

JS VIC 20 16K £7.90 

SLAP D A B 
A n e x c i t m g gamp h i s e d o n t h e a rcade game 
P A I N T E R w h i c h c o m b i n e s fast a c t i o n w i t h 
s t r a t e g y . G i a n t i nse r t s h ' d i n g u n d e r the o l d 
pa^nt sur face a re re leased by y o u r p a i n t 
b r i i oh , Y o u r e q u i r e f is t a c t i o n and q u i c k 
t h i n k i n g t o o u t w i t t h e m . m d f i n i sh the oaoe i 
T h e g a m e is 100 o e r r e n t m a c h m c c o d e and 
H I -RES g r a p h i r s a lso i n c u d e s H I sco re nncj 
r u n n i n g s c o r e w i t h b r i l l i a n t s o u n d e f fec ts . 

K B J S V I C 2 0 U N E X P £ 5 9 5 

K B / J S SPECTRUM 16K/48K £ 7 . 9 5 

JS VIC 20 16K £ 5 . 9 5 

JS C O M M O D O R E 64 £ 5 . 9 5 

ZOK'S K I N G D O M
Your Ma'crmser bfloiy damaged in i moroor 
storm is forc**d loensh =ind nn 1h» planpt iul«™<J 
by ZOK 3 limp space qenp'ated maqp of 
Draruia You h'p cfalle^qed lo a battle of whs 
and endurance as thp battip lor survival starts n 
earnest in this t>rj mult1 screen qraphic.ai 
advent. in h. it»s graphics and M C move-
men's 

K B / J S VIC 20 16K £ 5 9 5 

D O T M A N
(Ghosts rhasp you as you t-y to eat the dots and 
cniu«r I points You ran turn the tables on them 
by <'atmq the piUs Oon'? foiqet the qhosts have 
r>ppn qivon intpllinpnr.p anrt will fry to -ornnr 
you This feature makes Oolman exciting and 
cbaiipno'na All M T oamp compiPte w«th 
runnng and *ighPM scorp< and lunnpls 

JS KB VIC 20 Unexp £ 5 . 9 5 

C A V E R N F I G H T E R
Ail M C version o' SCRAMRl F 
K B JS VIC 20 Unex p £ 5 . 9 5 

Once yoti enter tne only /vay out is with the aid 
of a kpy whirh unlocks thp mystery o* Ihp 
Pharaoh s tomb Beware of toe maolraps the 
ancient Egyptians so painstakingly built One 
false movp and you will meet the same fate as 
befell othPi tomh mhbp s ovpr thousands of 
yea's A mum seppn mc graphical adventure 
w 1h M C movements 

KB VIC 20 16K £ 5 . 9 5 

C R A W L E R
Ali M C version ol Centipede 

JS VIC 20 Unexp. £ 5 . 9 5 

computers 
C O M M O D O R E - BBC - SPECTRUM - D R A G O N 32 

O R I C - Disc Drives - Printers Memory Add ons 

and the best selection of software and books 

8 H I G H S T R E E T , H O R L E Y , S U R R E Y . 

29 W E S T H I L L , D A R T F O R D , K E N T . 

TRADE ENQUIRIES WELCOME, 
GENEROUS DISCOUNT 

24 HR. CREDIT C A R D SALES HORLEY (02934)6083 

P A Y M E N T B Y C H E Q U E , P . O . , A C C E S S / V I S A 
A N I R O G S O F T W A R E 
8 H I G H S T R E E T 
H O R L E Y , S U R R E Y 
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Icontinued from page 125) 
option following does not allow any spaces to 

be left in the program I f the line-packing 

option is not chosen following this, then 

PROC-DOWN-COPY IFINISH%) 
should be entered from the keyboard after the 

program has finished. I f the assembler is 

involved in the source program. The linal 

option presented is to pack lines together I f 

this option is chosen then the machine-code 

routine must be installed in the computer. 

The first of rhe working sections is de-Rem 

Option%. The option is either to debug or 

de Rem as already explained. The scction 

proceeds by initialising a local variable 

addre*s% to rhe Start address and rhen 

stepping through the whole of the source file 

in two repeat-until loops. The inner loop steps 

through each line and terminates when the end 

of file marker &00 followed by &FF is 

found. 

Within each line the address is incremented. 

skipping three positions if a reference line 

number token (&84) is found; and to the end of 

quotes, if a quote symbol (&22) ASCII 34 is 

found. I f the line detects the Rem token (&F4) 

rhen, depending on the option, either the rest 

of the line is replaced with spaces, or the 

whole line is replaced with spaces. This is 

done bv 

FN REM-CRUNCH 
which uses FN-Get-String to examine the first 

(continued on page 129) 

Listing 1 continued from page 125. 
IhJTO AI'OW WX-AIJW.V '.I-ni.nFV-
1 3 3 3 0 r e p e a t 
t a ' a o i f ' a h o h i " . r . m : ni» - n r i i t t t w 4 - h e n f o u n d * - t m » 
1 3 3 7 0 i f - ' a i i u r v s s x ' .mo t h f n a d i * i - x i b w t s k ' l 
lS300AOOBE3C».-AI>W.tOOX-l i i i.intX , . .IX» 1 
i 3 3 9 0 u n t i l eour>»X-nitll_l i «tTi«x 
i r . 4 i o - P D i i n o x 
ISSOOUK I MJ IM l . l l (ADDRI iss) 
I33I0L0CAL Una HftV. 
13370 l i n a m * < x - - • < A D f l H : F i S 7 . < i • • 7<ADDRFfm-7l 
1 3 3 4 0 i . a i i nr., ram a i j o n i t , i i n « j \ * i m x 
1 3 3 5 c IF "'ft70- #Ff t h e n w i t e l s c f a l s e 
1 3 6 0 0 3 f f f n n f x i i i n r ' a 0 3 r f m x > 
1 3 6 1 0 a d d r f s s x A D D « i ' . f l x * 4 
1 3 6 / 0 h i i e a 1 
15630 i f a o d r e s - ^ x '.no in r i a d o r e 3?. . \ d d r f r s x 
1 3 6 4 o a o d r e o s x - a i > i x < i 1 
i 3 6 s o l l n f j i ' a d o r e 8 8 % ' ' o f 
1 9 * * 0 - a d d i . i i - i x 
s o o o o d c f i r o c c o n cm-viol i o h x j 
2 0 0 1 0 p r i n t 9 t a r t i n d d u n n " t o t y 
?.X>2<» '.F 111- T I t*lX-All III IT V. TMFN MINT 'A; -.'A »S f III * Fl ' IF OF' 11IJNX • •• SPArFX 

THEN PHI MT" one &PACI I I IT • LL»» 'R|NT" ' I Nl-III t Nr. • 
50030 I 0L7.L AOGCMO CR\ 
7004A iVi'SI MM FMX • ..I SI 
/OOTKIAIiTikF USX>:S lARrl . ADPRF hi-. 
a o o f c o r n a n t . a o i w c s ' - x - a d o n i ..•/. 
2<X>70PrrCA* 
. v x i l i t i s ! a k " 1 1 n e x - a d i > r f > . 

' > 9 0 i : h f i t i i i n r * » > 
2 o 1 o 0 1 3 t a r - l i n e * t f . t n t a j d f c g s x 

11<- i < , i n r _ a t i n i ! i « < n 1 r c n t *r»n» 1 •.•;?.«•• 
TO I 20 AtJDRF SSX-ADDRFSS7.+ 4 

» r « t a t 
? ) l « i f t p o i n a d o r e ' " x • " l »l .»do».'' x - i 1111.' ,-. ::».• - d o m s o x a d o r * • • « « i . 
Ch« • IIIINTX = f:HF rilllR rr* I 
2 0 1 5 0 i t 1 7 i f . d d f t e s f i x - i > « 3 6 a m d " n a b d r e s k x 7 i - 3 h > i h e n a d d « « . x - a c o m e > i a x l i k m r _ c 
0 u n t x - c . i r c o u n ' x - j 
70160 IF IIFT TONX'-im*. : r<Vf t AMD ''FRONT _ADDRE SSX - 52 ANr. <"' •VDCRFSEX I ' 321 TM 
e n ADDRF SX- 'FRONT Ju>l)RF .SXi AODfil SS>.'Al i w e r k ' a - 1 1 t h r CO" 111 X' h r _ ! MIINTXl i 
201T0 IF -FRONT ADDRESSX-91 OR "FRONT ADDREBS2"93 IHEN ASSEMBt FIWrNOT "WVEMMLERX 
20100 i f 0PTIONX -1' )l. l fHX AMD "* IADDTIE S "•'.-. i . <• - i i f m ?<ADDA£SSX. 11-"!7 
, * m " k > i t TPPNt_Asuinr X--.4 o r t r o n i a d o r i s s x - r - r * ft-rw r w s n i m i f • 
707<rt i i -»FMIMI AUIlRf 5X»»2 AMD At-'̂ fMR- KRl THEM EROT - , t * i n r I MF". 
. : 10 PROliT_ADDREBa».-FRCNT ADDREBBX* 1 
: .-JO UNTIL •FKONT .D'JAt i - ' )0 

ATTENTION 
All Games Programmers 

If you can feed our 
DRAGON we can make 

Your Fortune 

W e urgent ly require top qual i ty original games 
programmes, arcade or otherwise, for the 

DRAGON 32 
Whethe r you are young or old, exper ienced or new to 
the business, yours may be just the game w e are look ing 
for . . . and w e wil l reward you by paying the highest 
royalt ies and featur ing your work in our nat ional 
advert is ing campaign and our latest games catalogue. 
Send your cassettes w i t h ful l details and instruct ions for 
immediate appraisal to: 

if software 

7 WOODFALL, ASTLEY PARK 
CHORLEY, LANCS, PR7 1XD. 
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TOP QUALITY 
MACHINE-CODE 

PROGRAMS 

•Jk-

FOR THE

B I M 
MICRO 

FROGGER (32K) - - - C7.95Cassotto/£11 95 Oi«c 
No« lust another vorsion of Froggor ttiis is the prooef rtgh-qualilv version ihai 
you'vo bfion svail.ng for Giaphlcally brilliant with qapirQ-mouthE'd crocodilfis 
diving turtles, and frogs that flex their legs as they |ump alnig Incroasina ditfculty 
hi-soore. responsive controls, sound effects, flies and bonus frogs 
ROAD RUNNER (32K) £7.95 Cassetted 11 95 Disc 
The only full feature machine-node version of the arcade game available lor the 
B B C micro Features riclude scrolling screen, radar display checkpoint flags, fuel 
gauge, smoke scroons, 6 skill levels, rankings, mcroasmg difficulty and sound effects 
GALAXIANS (32K) £7 95Casse t t e / f l l 95Oi»c 
Fast action version of the popular arcade game 4 types of Gclaxian (In 3 initial scrocn 
formations) swoop down individually ot m groups of two of three 6 skill levels hi-score 
rankings, bonus laser bases, increasing drfficulty, suporb graphics and sound 
CENTIPEDE (32K) £7.95Casaette £11 95 Disc 
Incredible arcade type game featuring mushrooms flies, snails, sptders. and the 
ccntipedoa ot course. Excellent graphics and aound 6 aklll kvolo K. ocoro ranklnoa, 
bonuses, and increasing difficulty as the spiders bocoms more active and the 
mushrooms increase 
FRUIT MACHINE (32K) £7.96 Cassette/£ 11 95 Diac 
Probably the test fruit machine implementation on the markets Tins program has it 
all H610. NUDGE, GAMBLE, mov»ig reels realistic fniits .^nd sound eHects. 
multiple wirwinj lines This is THE fruit mochno program to tuy 
ALIEN DROPOUT (32K) £7 95 Caasette/£ 11.95 Dbc 
Based upon ttvj nrende name ot 7YGON. but our version irrfxovos upon tbo ongmoi 
arcade game iself You have lo shoot the alons out of their boxes" before the 
' boxes" fill up Onoe full the aliens fly ikjwn relentlessly ExpkxJing as they hit the 
ground Suitabe for use with keyboard or joystick 
INVADERS (32K) £7 95 Cassette/£ 11.95 Disc 
Superior version of the old classic arcade game including a low extras 48 marching 
invaders drop bombs that erode your defences, and 2 typjs of spaoeship fly over 
roloasing large bombs that penetrate through your defences Hi-score, icreasing 
difficulty, supeib sound effects and graphics 
SPACE FIGHTER (32K) £7 95 Cassetta/£ 1195 Disc 
Arcade-style game based upon features from DEFHNDEH and SCRAMBLE b types 
of monacing alcn fire at you and may attempt to ram you. Separate attack phases tuei 
dumps, asterods, repeating laser cannon smart bombs h-score ranfcngs 6 skill 
levels bonuses 

* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS * 
» * Dttflloi tmquirim rtnlcomo * • 

SUPERIOR SOFTWARE 
Dept YC10 
69 Leeds Road. 
Bramhope, Leeds 
Tel: 0532 842714 

OISC SOFTWARF 
AVAII ABI E NOW' 
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3IBEEBUG FOR 
THE BBC MICRO 

DEVOTED EXCLUSIVELY TO THE BBC MICRO 

MEMBERSHIP NOW EXCEEDS 18,000 
BRITAIN'S LARGEST COMPUTER USER GROUP 

18,000 members can't be wrong —BE E B U G provides the best support for the B B C Micro.
B E E B U G M a g a z i n e - N O W 64 P A G E S devoted exclusively to the B B C Micro.

Programs-Hints & Tips Major Articles News—Reviews —Commentary. 
PLUS members discount scheme with National Retailers. PLUS members Software Library. 
10 Magazines a year. First issue April 1982. Reprints of all issues available to members. 

BALLOONS 
JULY 1983 

HEDGEHOG JUNE 1983 

ELLIPT0 JUNE 1983 

RETURN OF THE DIAMOND 
JUNE/JULY 1983 

I EV 

«.«»•• l«r ! • * •» • fVJ / 

INVASION APRIUMAY 1983 

ANAGRAMS 
JULY 1983 

issue for details. 

February Issua: Proyram Features: BEEBMAZE Find your way lliroucjli the 
random maze. guided by 3 0 views f rom inside the maze an excellent game. 
FIVE- DICE — A Beeb implementation of YAH TZEE IR). a novel dice game. Also j 
listing of W I N 0 Y FIELD - a creation f rom Acornsoft, SPIROPLOT screen dood 
let, and a complete memory display program in a user key. Plus Machine Code 
Scrcen Dumps for the Epson and Soikosha Printers; articles on USING FILES, 
IDEASON ANIMATION {locludiny a RotatingCubeprogram), an Introduction to 
the Use of Procedures, a Survey of Books on the BBC Micro, and a Roundup ol 
Disc System Hints. PLUS a variety of HINTS. TIPS AND INFO, including a single 
VDU command to performa SIDEWAYS SCROLL. 

M a r c h Issue: Program Featuros: Life I32KI, Auillery Duel (16K , 32K) . 
Square Dance. 3 D Rotation (will rotate any object). Printers for tho BBC micro 
— Review of Epson, Seikosha, Tandy and Olivetti What to do wi th tho new 
Operating System, Disc Fotmattor Program, and lull Disc instruction set. 
Newcomers aiticle on Text and Graphics Windows. FLUS How to get a new 
Operating System ROM and a special deal on Wordwise (membors only). 

A p r i l / M a y Issue Spec ia l Ann ive rsa ry Issue Conta ins index to the 
w h o l e o f BEEBUG V o l u m e 1. Music Composer cieate complex 3 part 
harmonies with this synthesiser Program. Co lour bar char t genera tor 
p r o g r a m . Beeb implementation of the Connec t -Four Game. Invas ion a 
16k. Plus Rev iew of Tape Recorders for the Beeb; a Basic Program Editor, 
which lists varables and procedures, and executes Fin:] and Replace in a Basic 
Program; Rev iews of A c o r n s o f t Games and the Torch Z80 Disc Pack . Disc 
Menu Program. Newcomeis introduction to Mode 7. How to save the 
unsavable; and a routine to print Double Height Characters in all modes. 

J u n e Issuo: Program Features: 'Re tu rn o f the D i a m o n d ' A 16k adventure 
game, 'hedgehog 'awo l l imp lemonted ' f rogger ' typegaine, andE l l ip to . Create 
your own off theshelf sound effects with S o u n d Wizard. Plus articles on Us ing 
Files, Ro ta t i ng and Expand ing .Charac te rs . Using Pr in ters , and H o w to 
m u l t i - p r o g r a m t h e User Keys.-. Reviews of Tho H o b b i t F loppy Tape 
S y s t e m . A d v e n t u r e G a m e s , o n d o C o m p o r o t i v e R e v i e w o f W o r d w i a o a n d 
V i e w . Plus FX Cal l Upda te , Disc P r o g r a m Au to - re loca to r , W o r d w i s e 

Upda te , and moie BBC Book Rev iews. 
J u l y Issue: Games. Robot Attack (32K) and Anagrams, a 16K word game. 
Watching the Beeb at work - a simple program to show your micro at work. 
An introduction to discs — what ate they and are they wor th getting. Balloons 

a coloured animation. Make your micro speak like Kenneth Kendal. Bad 
Program Lister lists programs even when the corrputei pronounces them 
'bad'. Reviews of Epson and Seikosha's new printers. Five books of programs 
reviewed, plus more software reviews. Using Files pert 4. A full disc sector 
editor program to read and retrieve lost disc files. And how to modify 
Acornsoft 's Planetoid. Plus hosts of useful hints. 

BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY 
offers members a growing range of software from 

f3.F>0 pnr cassette. 

BEEBUG NEW OPERATING SYSTEM OFFER 
BEEBUG members can now obtain the new 1 -2 OPERATING SYSTEM 

R O M a t around H A L F PRICE 
See BEEBUG Maga/ ine February, Match or April for details. 

As a result ol BEEBUG negotiations wi th A c o m the ROM now may also be 
offored by other user groups to their membors. 

1. Starfire I35K) 2 Moonlander (16K). 3D Noughts and Crosses (32K). 3. 
Shape Match (16KI Mindbender I16K) 4. Magic Ee (32K). 5. Cylon Attack 
I32K>. 6. Astro Tracker (32KI. 
U t i l i t i es : 1. Disassembler (16KI. Redefine 116K) Mini Text Ed (32K) 
App l i ca t i ons : 1 Superplot I32K>. 2. Mnstertile (32K 

13% DISCOUNT TO M E M B E R S O N THE EXCELLENT W O n D W I S E 
W O R D PROCESSING P A C K A G E THIS REPRESENTS A S A V I N G OF 

OVERfB.OO. 

Send £1.00 & SAE for Sample 
Membership: UK £5.40 for six months, £9.90 for one year. 

Overseas one year only: Europe £16.00, Middle East £19.00, Americas ft Africa £21.00, Other countries £23.00 
Make cheque to BEEBUG and send to BEEBUG Dept 4a, PO Box 109, Baker Street, High Wycombe, Bucks HP11 2TD. 

Send editorial material to: The Editor, BEEBUG, PO BOX 50, St. Albans, Herts AL1 2AR 
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(continued from page 127) 
word oi" the Rem statement. Its debug option 

is chosen and if the first word is Debug then 

FN-Start-l.ine is followed by FN-End-Linej or 

else FN-Knd Fine is called directly. 

The routine also contains a switch called 

Assembler^ which is rurned on or off by the 

occurrence of the assembler markers. I f the 

switch is on, then the assembler comment 

delineator is acted on in the same way; but the 

blanking-out of lines can finish when a multi-

line delineator is found. 

This section is followed by the re-variable 

section which renames all variables. Its 

stepping routine is largely identical to that of 

de-Rem, the major differences arc that lines 

beginning with A ' are left intact. 

Hex numbers arc skipped over as rhe system 

cannot decide between variable A B C D and 

number ABCA . The assembler delineators are 

also used to change the value of the variable 

string-length; which is used to decide if an 

encountered variable is tong enough to be 

replaced. The main action routine 

FN ONE VAR 

is called when a valid start character is 

encountered. One-Var firstly attempts to 

identify the type o f variable/name by looking 

backwards for the F'N or Froc token (&A4 and 

&F2). I f these are found, then rhe Tvpc% 

attribute can be set. After the string has been 

extracted, then the new string is produced by 

FN MAKE-STRING 

The string is produced by a number from 

the array string-array%(2), 0 is for function; 1 

for procedures and 2 for variables. 

IO CXG 
20 PRINT1AH<6,3> "LINE CRUNCHER"1 

30 PRINTTAB<7I'ASSI MIII FR RUUTJNE TO " 
40 PRINTTAB<21 "BEARCH FOR IlIVEN LINE NUMBER" 
50 PRINTTAIK7I"0TARTIN6 FROM GIVEN ADDRESS."' 
AOPRI NT TAB <21 "I OADH INICJ Ml MOW V HII.OW MODE / " 
/O PRtN1tAU<2l-MIMEM. UN ENTRY FIRST INTCOER" 
BO PRINTTAD<2»-PARAMETER 18 START ADDREBB* 
90 PRINTTAB*71 "OF FILfij SFCIINW IB I INE NUMBER." 

IOO »*RINUAH<2> -ON EXIT LOCATION 1.70 BET TO tFF" 
110 PRINT! AD<2I "FOR BUCESS AND 100 TOR FAILURE."' 
170 rftlNTTAD<?l "USCO AWHX UTi: ADDncD9ll« Mr.TMOntl| 
130 PR IN11 AD < 21 " AND IH NON RELOCATABLE " 
140 PRINTTAB<2,23)"PRC00 TUL QPACE OAR TO OTART"I 
ISO REPEATiREOTONSEX-OETiUNTIl RFSPONSEX-32 
160 MODI 7 
170 HIHEN-HIMEM-IS5 
lOO DIM PX133 
l » BABEZ-V600 
TOO ADDX-4./4 
210 INDICX-170 
220 EOR TOIX-O TO 3 BIEP 3 
230 PV.-4UMEM 
24010PT fOTX 
230.SIARTX 
2R0LDA BABEX-* I 
270BTA >.70 
2801 DA BAflfir.*? 
790R1A 1,71 
300LDA DAGCX- 4 
310I1TA 177 
SAM DA BASEX«5 
J30QTA 173 
340LDY CO 
iTXK OA l l /OI ,Y 
3&OSTA 174 

370LDA 11.721, Y 
300BTA 176 
390INV 
4 0 0 i DA (1.701 ,Y 
4 I 0 B T A 1 7 3 
420I DA <1.771 , Y 
430BTA 177 
440LDA Cl<X 
4309TA 1NDICZ 
4AO. n.;.ton« 
4/OJBR 1NCADD 
400LDY tO 
49OL0A IADDX>,Y 
s o o c h p r v i u 
aiODNL JUH>OVER 
3TOJBR F I N I S H 
3 3 0 . JUHPOVtR 
340CHP f l Q D 
3.-votM .11 » * r r v r R ? 
3 6 0 J B R TEST 

3 7 0 . J U H P O V F R 2 
3fKXDA 1.70 
3900** Cl.l t 
60OBTO FINISHED 
6 IOC HP CIO 
6208EO FINISHED 
6 3 0 J N P rvBHton* 
&40.FINIBHEI1 
6 3 0 R T S 
6 6 0 . F I N J B H 
A70PHA 

A o o j a n i n c a d d 
69<* DY CO 
700CDA IADDXI,Y 
710CHP E1FF 
7701ME JI»*"UVI H4 
730CDA CO 
7 4 0 3 T A INDICX 
7 3 0 . JUNPOVER4 
760PLA 

U60 r * x i 
I I 70 RESPONSEX-lil I 
11H0 CLS |PRINT1AB<6,3>"C0D( AGtiMBLED" ' 
1190 PRINT TAB (2>' IT<CGQ 9 TO MAKE A COPY' 
1200 PR INT TAB (2) "OF THE OBJECT CODE.' 
1710 REHEAI 
1220 RrSf3ONl>LZ~liE I 
1230 RESPONSEX-REKrON'.H X OR t.20 
l?40 UNTIL REKP0N-.EX-17 1 
1250 •OPT I , 2 
1260 »CAVE -LINECRUNCH- 7B36 7COI 
1770 •OPT I , I 

770RTB 9701 OA 171 
700.INCADO 9B0A6L A 
790CLC 990ASL A 
BOOLDA 1.74 10001NY 
Q10ADC El lOlOEOR <1741 ,Y 
B20HTA 174 1020BTA 4.73 
B30I DA 1/3 1030CMP 177 
840ADC CO I040BFU PFRTW PS 
nSOBTA 173 lOSORTB 
860RT8 IO&O.PERHALPB 
070. TEST 10701 DA 172 onot DV CI i ooucr*- V/f. 
HVOI DA <174l,Y 1090BED CERTAIN 
900A8L A IlOORTS 
910ABL A 1110.CERTAIN 
VTOHTA 171 1120LDA CUT 
930AND cw:o 1I30BTA 170 
740INY 1I40RTH 
VSOCOR (1741,Y 11S0J 
94041T A 172 

Listing 2. Line cruncher. 

With in the assembler two other consider-

ations apply. Firstly, the interpreter stores op-

codes as three ASCI I characters, not as a 

token. To avoid these being re-variabled then 

the min imum length o f variables which will 

trigger Proc-Replace is increased from three to 

four. Any three-character variables outside the 

assembler will cause the op-codes to be re-

variabled with disastrous consequences. 

Accordingly variables such as 1 .DA, ASC, etc, 

should not be used i f the assembler is being 

used. Secondly, a spacc must separate the code 

from the address in assembler, to avoid the 

compactor recognising it as a variable. T o 

prevent this space from being removed by the 

line-pack routine it is replaced by 

CHR$ 0 
in re-variable and changed back in down copy: 

Finish%. 

The system does not discriminate between 

codes which require an address and those 

which do not — so a space must follow all 

codes. The line-packing routine works by 

replacing the four-bvte line delineator with a 

colon and three spaces. I.ines which start with 

an asterisk have to be left alone in their entirety. 

Lines which include an If or Rem statement 

have to be the last old line packed on to the end 

o f the new line. Any line which starts with a 

De f statement or which is referenced by a 

Gosub or Goto has to be put at the start of a 

new line. 

DONTMISS THIS INCREDIBLE OFFER! 

50 GAMES £9 95/ 
CASSETTE 50 FOR YOUR MICRO 

$e 
Y CAS 

I V ^ 

# 

' \ \ 

GALACTIC ATTACK 
SPACE MISSION 
I UNAR IANOFR 
PLASMA BOLT 
STARTREK 
RADAR LANDING 
ATTACKER 
GALACTIC DOGFIGHT 
2I0N ATTACK 
iVASivF ALTiON 
0X0 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD HOMES 
THIN ICE 

VU2E EATFR 
OI'OITTER 
MOTORWAY 
FORCE FIELD 
Nir/ 
TUNNEt. FSCAPF 
BARRLt JUMP 
CANN0N6ALLBATTLE 
OVERTAKE 
SITTING TAROCT 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 

SUBMARINES 
ROCKET LAUNCH 
PLANETS 
BLACK HOLE 
DYNAM ITF 
DO YOUR SUMS 
0£RBv DASH 
SPACE SEARCH 
UNtVFRSE 
RATS 
TANKER 
PARACHUTE 
JETMOBII.E 
HIGH RISE 
THE FORCE 
EXCHANGE 

NOW AVAILABLE FOR 
s i n c z l a i i — 
SPECTRUM 
ZXB1 
LYNX 
DRAGON 
A T A R I « ICNDlSi s 

J C i p p i C CASSE TIE l 

V I C * 
ACORN 
ATOM 
ORIC-1 
SHARP

NEW BRAIN 

OO0AIB 

0 m 
fi^A 

DIRECTMJTL ORDER FORI 

MINIMUM SIZE COMPUTER REQUIRED ONL Y 

VbZ'MZ SUPPLY CASSETTE 50 EOR COMPiyrcw 

SOFTWARE piKtose c heque/ P O 

CASCADES HOUSE Main? 
BARQAN'S LANE Address 
LLANDOGO 
GWENT 
S.WALES NPS4PA 
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IOTHLOR1EN (8) 
WARMASTERS 

BATTLE YOUR WAY THROUGH 
TIME WITH WARGAMES FROM 

ANCIENT GREECE TO THE 21st CENTURY 

470 

431 

30 

1150 

1201 

1800 

1861 

1M4 

2000 

* > r r 
> £ f 

* 

* % < m 

T Y R A N T O F A T H E N S 
adventure wargame 
ZX81 16K : Spectrum 16K 
Dragon 32 : Tandy Color 32K 

P E L O P O N N E S I A N W A R 
diplomacy and strategic wargomn 
7 X fl1 18K 

R O M A N E M P I R E 
*tratog«: wnrijamc with 3 levels ol 
play 
ZX81 16K : Spectrum 16K 
Dragon 32 : Tandy Color 32K 
Atari 400. 800 48K 
BBC Model B 

S A M U R A I W A R R I O R 
a d v e n t u r e game i n med ieva l J a p a n 
ZX81 16K : Spoctnim 18K 
Drngon 37 

W A R L O R D 
:*flvfir»turo wsrgame sei in medieval 
Japan 3 levds of ptay 
ZX81 16K : Spectrum 48K 
Dragon 32 : Tandy Color 32K 
(coming scon for Atari and 
ORIC 1 48K) 

P R I V A T E E R 
rriitJ time graphics gnm«s to sink 
French w&rsHps. 
Combined casaotte contains 
both 

ZX81 16K AND Spectrum 48K 
for only £4.50 

JOHNNY REB 
all graphics wargamo for 1 or 2 
play era. manoevering troops on a 
battlefield. 
Spectrum 4IK 

P A R A S 
all graphics wargnme to destroy 
enemy bridge 
2 bnttlefiolcs. 10 krvi.ls of play 
BBC Model B 

R E D W E E D 
.ill graphics wergamu in which you 
"ucst prevert ihe Martians and 
Kec*»vocd roach London. 
Spectrum 4IK 

B A T T L E Z O N E 2000 
.ill grnph»cs tactical wargeme to 
deetroy tho suportonk before it 
escapes from the map 10 levels of 
ploy. 
BBC Model B 

PROGRAMMERS - help fill tho gaps with your wargamw 
Machine code programmers wanted. 

LQTHLORJJEN * 

RCDWCCD 
W i t 1 * 1 

ZX8116K 
Spectrum 
Atari 

P R I C E S 
E4.50 BBC-B 
£5.50 Dragons 

€12.50 Tandy 

C6.95 
C6.35 
f7.95 

Avatiabfo from butter softwttre shops or direct by mail order Access Numbv, ChnqtMts or 
Postn! Orders. P/eose payebie to: 

M . C . L O T H L O R I E N
Dept YC8, 4 Granby Road, Cheadle Hulme, Cheshite SK8 6LS 

LYNDENHURST LTD 

Any Spectrum 

MAGIC WORM 
£4.95 

Accept the challenge of guiding Magic W o r m
on his journey to the secret cavern. Use your
skill and nerve to overcome the many
obstacles you will meet along the way.
Complete the dangerous journey into the
cavern and overcome the final challenge of the
bottomless pit and the game is yours!

Please send cheques/P.O.'s/cash to

L Y N D E N H U R S T LIMITED,

38 A S H L E Y R O A D , L O N D O N N19 3 A F

Overseas orders £5.95 per cassette. 

ALL OPERATING 3 2 K / / / ^ / 
S Y S T E M S 

A VII M&ivrv p lo t wr t tsn angulation |w>!«r o i the 1araou« Atom 7471 lima natrurrent and veoald i ip lay, 
3 0 runway viow !HoJ!lvo<v or Catwck l larpe dials, fov i rvg p o n t o i p u s C Qrt.il readout Damonvral ion 
approach and landing. Full, vwarate b t o l i r g proflfa-n A -e j chnrl n o t M o r 1 flight plan FantMliCl 

F L I G H T 
S I M U L A T O R 

6( B R I E F I N G 

^ B r 
J 

A n e w c o n c e p t , a n e w c lass ic 

Wolfpack I I I 
BBC 32K, all operating systems 

Combat br ief i ig and program 
" S o m o t i m o s y o u i ?<rst w a r n i n g is a i n n c i n g d i a r u p t o r 

b e a m s t r i k i n g f r o m b e y o n d s o ' i w i i m n s they 
mntnr i . ' i l isn c l onp o l h a n d Y o u ore c i t h e r Quick or 
d n a r l l " " A t h i n k , zap a n i t h i n k a g a i n g a r n e t " 

Truo n wmr.n c u t u I m v e motion, ani v l n y full c r iom Sl.v(>nl:1 graphic* h aojnd Miiltinlo sl'.p con t ' d . iMC-i 
• h p ha* Ii* own nils«o-i and d r i i l n y . 4 type* o l enemy, ma«ir« »ir««» Goo:! tuategy i«v,i i id«d tiv mwigy 
ft pro-notion Poor ronbat i.v,. ir Ii>1 by flojlht Ibiit m s i - u e ' d i x i t potsilv.'I Hora iop lifl(.ii tu i lcm, m « -
g»lacr< w* -p 
KREMLIN n-.jlt' tov> maio aacap« with Gfomlino b c m b - 3 0 grapmca a io to i^ id . mafi compo»».qumt 
caplaro option1 

H A R M O N Y : in fh iw . wveoblo. 3 0 pnttccr* o» colcor nod *ound n - ino d i w i 

W O R D PERFECT h mdiy and vcrsMli ' t u i l . i r l i ty 40•'&) COKimn wo-d proreswr \»i*1 f 4 lot d.v vmniv i i 

DEALERS ONLV P U A S E PHONE I W 0 3 I 20€l>;6 ROYALTIES DOC PAYS THE BES* TOR THE BEST 

'CURMNUV (IN 
MtfSIII VU 
MICRONIt 10(1 

Orders to: Docto- Soft. 258 Coneygroo 
Rd., Peterborough PE2 8LR 
N O ex t ras al l pr ices f u l l y i n c l u s i v e 

747 ©£7.96 
WoUpack £7.95 

Kremlin f6.95 
Harmony £6.96 

Word Perfect < 9.95 

TOTAL £ 

Special offer £1 off 
for 2 items, £2 off 
for 3 items, etc 

Narrv 

Adrl'frss 

DOCTOR SOFT 
A D V A N C E D S O F T W A R E
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^ M a r t e c h D u r e l l 
. . . a s p e c t a c u l a r r a n g e of s o f t w a r e 

The original and completely unique two player games of cunning 
and strategy. For the more demanding games enthusiasts amongst 
us. 
Both games available on ZX81 (16K), Spectrum (48K;, BBC B , 
Dragon 32. Commodore 64, Atari 800 E a c h Q a m e £ 1 4 _ 7 5 

R MODERATED 
BOARD GAMES 

O T H E R G A M E S

J U N G L E T R O U B L E ! ( S p e c t r u m 1 6 K / 4 8 K ) 

A highly addictive and very funny pure machine code game set In 
the depths of the African jungle. Lurking crocodiles, marauding 
apes, the pit of fire . . Come back Tarzan . . All is forg iven" 

£6.95 

B L A S T E R M I N D ( S p e c t r u m 4 8 K o n l y ) 

We have yet to find a more infuriating and downright r ide version 
of a well known game. You too can have insults heaped upon you. 
as you struggle to beat a very sarcastic opponent. Even cheating 
won ' t work. Very addictive — until you throw the computer into the 
T.V screen 

£6 .95 

T H E Q U E S T O F M E R R A V I D ( V i c - 20 (16K)) 

A very challenging adventure. Wil l accept and act up to nine word 
sentences Can you even find the magical firestone of the Dwarves 
let alone wrest it f rom the Dragon of Thargon' 

£7 .95 

H A R R I E R A T T A C K ( A n y ORIC-1 ) 

Pure machine code, supertast. action packed, highly addictive 
arcade style game equiring great skill This game is everything an 
arcade fanatic could ever hope fori 

£6.96 

All Mail Orders (inc. p & p.) to: 

V 

ADD ON MEMORY foryour 
SINCLAIR SPECTRUM 

I s s u e 2 w i t h d a r k g r a y k e y s 

16K Bytes to 48K Bytes Upgrade 
Kit compr i ses 8 ch i ps which simply push 

into sockets & c o m e comple te with 
full s instruct ions 

£29-50 inc P&P & VAT 

ATARI 800 
16K Bytes Memory Board 

Kit compr i ses printed circuit board 
which s imply p lugs in & c o m e s comp le te with 

full instruct ions 

£39-50 
inc P&P & VAT 

Or buy 2 
for only 

PLUS 

£69-50 
inc P&P & VAT 

Superb programmers Flight 
System Gamefor Applell D0S3-3 

• Total IFR & VFR system inc 2 0 - programmes for 
learners & professional pi lots of real aeroplanes. 

• Real t ime full co lour picture graphics like your 
TV picture, NOT old fash ioned flickering vector lines. 

• All navigation ins t ruments necessary for flying 
Real aircraft, in Real a i rspace in the Real world. 

• Approaches/scenery for any world airport may be 
keyed in us ing SEED & PIX programmes in this 
incredible package. 

• A flight path X-Y 
plot — Naturally! 

• Casset te or 
Floppy Disk £34-50 

inc P&P & VAT 

Trade Enquiries 
We l come 

PLEASE SUPPLY 

Add on Memory lor Sinclair Spectrum Qty £ 
Add On Memory for Atari 800 Qty £ 
Apple II Flight System Game tape 
or Floppy— Qty E 
Value of cheque enclosed payable to 
Sun Computing £ 

Or 
Please charge my Access or VISA card No:.... 

Official Government and Local Council orders welcomed 

Name: . 
Address: . _ I 

I 
I Sun Computing Services Limited 

Concorde House, St. An thony 's Way, Fel t l 
Telephone 01-890 1440 Telex 8954428 SI 

Tel No: 

Feltham, Middlesex. TW14 ONH 
SUNCOM G 
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( ifvlCuASOOt 

Q C O o . 

f t o i l U i ^ rtlit Q 3 2 K 

So^twajQ. r U u w Q 32K PACK 
I cMscvjjt \ Co to 4. 
s e w r a : p i _ u s S O L . T O 
No ?*tup ) f ^ e £ P 0 5 T 

U Z V f A \ D 0 L £ 5 6 X i V t f . 

b ^ i e S 

K A U C O I 

i.oMAB^e 

3 - f W A \ U f O t U S T 

V INWVGC [s-lATtm 

Bay 

EASY T O FIT . 
CHIPS JUST 
P L U G I N . 
NO S O L D E R I N G . 
SENT W I T H I N 10 
D A Y S 

ISSUE T W O 
M A C H I N E S O N L Y 
{BLUE K E Y S ) 

t ' . A . E . f o r details, 
please. 

# * * # * * • * * * * « • *
DISPLAY INSTRUCTION SHEET

Get the best possible results from your Spectrum. 

Deals with yellowish white, wobbl ing colours etc. 

Send £1 plus Stamped Addressed Envelope 

MA IL O R D E R S O N L Y . Cheques/P.Os to: 

FOUNTAIN COMPUTERS L IM ITED 

Bishops Court, 

Bishopstoke, 

EASTLEIGH 

Hants, SO5 6PE 

(0703)616505 

S O R R Y , N O O V E R S E A S 
O R D E R S A C C E P T E D 
( i n c l u d i n g 3 F P O , Channe l 
Is lands a n d E i r e ) . 

SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 

S P E C T R U M F A M I L Y L E A R N I N G SERIES 
Use our Computer Assisted Learning PACks to help your 
chi ldren w i th their school w o r k . The programs in the series 
use mov ing co lour graphics and sound to make learning 
more enjoyable. Each pack contains four programs and is 
sui table for use w i t h t h e 16K or 48K Spect rum. Program 
notes are suppl ied. 
C A L P A C FL1 (5 to 8 years) £ 7 . 50 
Tens and units addi t ion and subtract ion w i th detai led help 
facil i t ies; pcwer fu l , easy to use drawing program; English 
comprehension appl ied to Amer ican Indians. 
C A L P A C FL2 (7 to 10 years) £ 7 . 50 
Roman history; spel l ing tester w i t h easy entry of your o w n 
lists; f lexible table-tester; homophones . 
C A L P A C FL3 (9 to 12 years) £7 .50 
Nouns, veibs, adjectives and adverbs; louses of verbs; 
b io logy of the f lower ; long division tu to r . 
The programs are idea/ for the ages stated, but could be 
used by anyone requiring revision of these areas of study at 
any age. 

C A L P A C C1 O-LEVEL C H E M I S T R Y £7 .50 
Four clearly presented rev is ion/ tu tor ia l p rograms. The 
subject matter has been careful ly structured to cover the 
most important aspects o f : 
* Elements, compounds and mixtures. 
* St ructure, bond ing and propert ies. 
* Redox, electrolysis and the act iv i ty series. 
* Ac ids , bases and salts. 
4 8 K Spect rum and l b K ZX81 versions of the cassette are 
available. Please specify w h i c h you require. 
P r o f e s s i o n a l C o m p u t e r A s s i s t e d L e a r n i n g m a t e r i a l s f r o m : 

C A L P A C C O M P U T E R S O F T W A R E
108 Hermitage W o o d s Crescent, St Johns,

Woking, Surrey G U 2 1 1UF.

132 YOUR COMPUTER. AUGUST 1983 



DRAGON 
STORE 

SEARCH 
How IX) YOU store and retrieve text data, for 

example, journal references on the Dragon? 

Well, you could use the string arrays in Basic, 

bur these use five extra bytes of memory per 

string. Storing on tape and searching are also 

rathei slow. Why not put the data straight into 

memory, merely delimiting the strings with a 

suitable terminator? 

This program uses machine-code routines 

under Basic control, to do just that. It then 

allows you ro search for a key word, or 

combination of characters and spaces, and will 

display the whole of the entry containing the 

key "word". 

For first-time loading, switch the machine 

off, then 011, and load the decimal machine 

codes using the program supplied. Note that 

the codc must be loaded from Address 2943 -

decimal. There are 150 bytes to load. Before 

doing anything else, save this to tape as a 

machine code file 

CSAVEM'MC" ,2943,3093,150 

Now turn the machine off, then on, type 

POKE25.6 

enter New, enter and load the Basic program as 

listed. Do not add any spaces as memory is 

tight. Finally, Save the Basic file in the usual 

way. 

Program for loading decimal machine codes. 

k 6 I R i m w ^ m ^ - J W W R T F SlRTLMfcHTS,
3 REM R S M A N Y AS Y O U HEED/ B E T W E E N LINES: 10 - 4 * .
4 REM SET T H E P A R T I T I O N . E . G . C L E A R 1 0 W 0 I H E N R U N

HMD A N S W E R THE P R O M P T S .
3 REM E X A M P L E F O R I HE FIRST BLOC* "F MFLHINE L O D E F U R
6 R E M F L I G H T S I M U L A T O R , S IS 3225c., A N D N IS 1 B 2 .
7 R E M
8 R E M
10 D R T R 2 0 1 , 0 , 0 , 2 3 3 * 1 2 7 . e t c . , or HEX.. U * 6 S .
2 0 O R T R s t c .
5 0 I N P U T " S T A R T I N G A D D R E S S D E C . " ; S ' S * S - 1
6 0 INPUT "NUMBER OF L O D E S , DEL . " .• N
7 0 FOR X*1 T O N R E A D A POKE' S + X ), A ! N E X I X
71 R E M
72 R E M F O R H E X . , LINE 70 S H O U L D B E < R E M U V E R E M . >
73 R E M F O R X=1 TO H R E A D A® P O K E < S + X > , V P L C + H *

I HIS PRUGKAM 

I Hb

« 0 C L S 1 P R I N T " C O D E S LOADED. 
HNI> I HEN'1 " f R M 

E T H I S B A S I C P R O G R A M . "

H E X I X
N O W S A V E II A S A-'/ " M A C H I N E C U D E FILE

For subsequent loading and running, type 
POKE25.6 

enter New, enter and Cload the Basic from 

tape. Now type 

CLEAR512.2943 

and CLoadM the machine code from tape. 

Type Run enter and the machine will prompt 

you with "Start at address?"(decimal) which 

must be 3134 or above. Addresses 3134 to 

32707 are now free fcr storage. You will now 

see a "S ,L or C? " prompt, that is, search, load 

or clear. It is best to clear the memory before 

creating a new file, so respond " C " — this is 

error-trapped to avoid disasters. The program 

will stop, so rerun it and put the starting 

address in again. You can now put in text up 

to 255 characters using any character except 

asterisk and hash, which are reserved for 

program use. Each time you press Return, 

your entry is stored, and your position in 

memory is displayed. Press Break to leave this 

routine. 

To search, rerun and answer 3134 to rhe 

address prompt, and S to the "S ,L ,C" 

prompt. You will now be asked for a string, 

maximum length 32 characters, and excluding 

asterisk or hash as before. The program will 

find the first entry, display all of it, not just the 

search word, and then ask "Cont?". Type Y to 

go on. You will see "Finished" when all the 

strings have been found. 

(continued on page 135) 
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s> SINCLAIR, 
ADD-ON12ES5, 

f rom 16k - 48k 
W i t h our ME48 memory expansion add-ons 
your ZX Spectrum can Increase Its capacity 
by up to three times. 
• No soldering * easy to fit * simply plug 
In • fully guaranteed • no loss of memory 
through wobble or whi te out. 
NB Before ordering your Spectrum add-on Dlease check 
which Spectrum you have in your possession 
At the back of the ZX Spectrum the metallic contact strips 
can be clearly viewed In the series A the space separating 
the strips is the same width as the strips In the series B 
the strips are twice as wide as the space between. 

SPECTRUM ZX81 
ME16-48 Series A £34.50 ME1 -16 £19.25 

Series B £23.00 ME1 -64 £44.25 
ME 16-80 Series B £46.00 
FITTING/TESTING SERVICE. While-you-wait, personal 

callers Monday-Friday 9.30-5.00, £3.00 

By return registered post £7.00. 

n t a s t i c PAL i r ' III ' ZX81 & SPECTRUM 
SSI SPEECH SYNTHESISER 

SIZE 3»/2"X 5VI"X 1" 
ir Make amazing speech effects with your 

ZX Spectrum. 
• Specially designed for use with your 

Spectrum. Just plugs In, no dismantling or 
soldering. 

• No power pack, leads, batteries or other 
extras. 

• Ample volume for built In loudspeaker, 
Manual Volume Control on panel. Can be 
plugged In to Existing hl-fl system. 

• Uses no memory addresses. 
• Free Dictionary of Sounds. 
SSI SPEECH SYNTHESISER £39.00 

LEVEL-VU PRISM 
Allows you to see your tape

counter without moving from your seatl
• attaches easily to recorder body or lid 
• fits most recorders including Radio Shack, 

Vlc-20, Atari 
• greatly magnifies counter 

numerals LVP £3.99 
• A l l I t e m s a r e n o r m a l l y d e s p a t c h e d w i t h i n 2 4 h o u r s 

COMPUTER^ 
7-9 Thane Works. Thane Villas, London N7 Tel: 01-609 7919 

TAPE LOAD ANXIETY? 
Vu-Load takes the frustration

out of loading your ZX8I or Spectrum
programmes.
• Insures programme load every time 
• monitors tape output level 
ir gives positive save indication 
it detects blank tape without disconnecting 

cassette wires 
• ready to use - no wiring TL £19.99 

EXTERNAL MEMORY 
FOR THE SPECTRUMI 

Upgrade your Spectrum to 48K with
the n e w ME16-48E suitable for series A and B
• Plugs Into the back of your Spectrum 
• Specially designed to avoid loss of memory 

through wobble or white out 
• Has a piggy back' connector so you can add 

other peripherals like the Spectrum 
printer etc^ ME 16-48E £39.95 

MICRO TAPE save it - first time 
on American microtape 
* specially designed for use w i t h 

micro computers 
L o w drop out occurence * un l f o fm coat ing 
High vat i i rat inn level * So good, w e can guarantee t hem 
for 12 montns A U D I O D I G I T A L A D C I 2 - 5 S p A D . C 2 0 - 6 S p 

Free 23 line memory test programme with 
every add-on. 4 o^.t arwi oacklnu Post and packing 

still only 40p pgr l te fT| ' 

Please tick the appropriate box to order your Computer Add-on 
M e m o r y E x p a n s i o n S p e c t r u m M E 4 8 Ser ies A • Ser ies B • 

Z X 8 1 M E I 6 • M E 6 4 J S p e e c h S y n t h e s i s e r SSI S p e c t r u m J 

Z X 8 I [ Z T a p e L o a d TL • L e v e l V U L V P • M E 1 6 - 4 8 E D 

A u d i o D i g i t a l A D . C I 2 L I A D . C 2 0 • 

* N B . A d d 4 0 p P o s t & P a c k a g i n g t o t h e p r i c e o f a l l I t e m s . 

I enclose a cheque or postal order for made 

payable'crossed to Computer Add-ons, or I wou ld like to 

pay by Access or 

number and s 

Barclay Card j p j P j and I enter my 

I C C O r d m q l y * Allow 28 d*y» for detlvery 

Signature

Date

N a m e

Address

Occupation Y C 8 

C O M P U T E R A D O O N S 7-9 Thane Works, rhane Villas London N7 
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(continued from page '33/ 

T h e file can be saved o n tape , together w i t h 

the machine-code p rog r am , by a C S a v e M 

c o m m a n d . Y o u r current pos i t i on is con ta i ned 

in addresses 3092 and 3093, a nd can be f o u n d 

by typ i ng : 

P R I N T P E E K ( 3 0 9 2 ) * 2 5 6 + PEEKI3093) 

I f the answer was 8000 . you w o u l d then type-

C S A V E M PILE' ,2943 ,8000 .5068 

for example . O n re load ing , the same Peek w i l l 

tell you where to con t i n ue a d d i n g data to you r 

f i le, that is, it w i l l g ive y o u y ou r s tar t ing 

address. 

2 9 6 3 

2 3 7 3 

2 9 3 3 

2 9 9 3 

3 0 9 3 

2 0 6 0 1 0 1 

1 4 2 1 2 2 2 2 3 0 1 6 0 

2 0 1 6 6 1 2 8 17 7 1 2 

D E C I M A L L I S T I N G O F M R C H I N f c U J D f c 

2 9 4 3 1 9 0 1 2 2 0 1 3 4 0 I6r*

2 9 5 3 3 8 2 4 9 5 7 

16 
12 

1 2 7 2 5 5 3 9 5 9 3 2 2 4 2 

1 8 3 1 2 1 8 1 2 9 3 5 3 9 

1 2 1 8 3 9 2 4 0 3 2 0 

3 0 1 3 5 5 4 8 1 9 1 

3 0 2 3 9 6 1 6 6 1 3 0 

3 0 3 3 1 2 8 1 2 9 4 2 

3 0 4 3 1 6 0 3 2 2 4 2 

3 0 5 3 2 4 4 1 6 1 9 0 

3 0 6 3 3 1 1 5 5 1 6 6 1 6 0 1 2 9 3 5 

1 4 0 1 2 7 2 5 5 3 9 2 3 2 

1 9 1 

3 8 

12 20 166 
1 2 9 4 2 

3 9 8 1 2 9 

1 9 1 1 2 2 0 

1 2 1 4 1 9 0 

3 0 7 3 

3 0 8 3 5 7 1 9 1 6 4 0 0 0 

1 2 8 1 4 0 1 2 7 2 5 5 

1 9 8 0 3 1 1 5 5 

2 4 7 1 2 1 6 1 9 0 

1 6 3 9 1 4 0 

5 4 4 8 1 6 6 1 6 0 

1 3 1 6 6 1 2 3 1 7 7 

4 8 3 2 2 1 8 

1 3 0 1 6 1 4 2 4 

2 5 0 1 6 6 1 2 8 l b b 

3 2 3 9 8 1 6 7 

5 7 1 3 4 1 4 3 1 2 

1 2 2 y 1 9 8 0 

3 9 9 1 6 7 1 2 8 

2 4 1 1 9 1 1 2 2 0 

0 0 0 

R S S E N B L E R 

L I S T I N G F i J R 

S T i i k E H N D 

H K l M 

m m TE I1P4 e § s 

0 0 0 5 2 T E M P 2 EQU 3 0 9 0 

0 0 0 5 3 E N D P E G U 9't'FhF 
0 0 0 5 4 TEMP EwU 3 0 B 8 

0 0 0 5 5 T R B L E E Q U 3 0 9 4 

C S T f l R T L D X 1EMP4 

0 0 0 7 0 L D R 

0 0 0 8 0 CLEF IR S T R 

0 0 0 9 0 C M P X #ENl>P 

0 0 1 0 0 B N E C L E R R 

0 0 1 1 0 R T S 

0 0 1 3 0 S T R R T L O U # • 6 5 

0 0 1 3 1 L O B # $ 0 0 

0 0 1 3 2 T P P e , o p 

0 0 1 3 3 L D Y #'l R B L t 

0 0 1 4 0 L D b / Y * 

U 0 1 4 5 S T B TEMP 

0 0 1 5 0 L D X r E M P 4 
0 0 1 6 0 L O O P L D R 

0 0 1 7 0 C M P R TEMP 

0 0 1 8 0 BEG! SRME 

0 0 1 9 0 C M P X # E N D P 

M M ^ h j BEG! DONE I T 
0 0 2 1 0 B R R L U O P 

0 0 2 2 0 S A M E P S H U Y , X 

0 0 2 3 0 CUNT L D R , Y + 

002 *40 S I R T E H P 2 

0 0 2 5 9 C M P R # * 2 3 

0 0 2 6 0 8 E Q OUT 

0 0 2 7 0 L D R * X + 

0 0 2 3 0 C M P R 7 E M P 2 

0 0 2 9 0 B E Q C O N T 
(listing continued on page 137/ 

l Q r a a o n 0 l D u n q e o n m 
. a i t ^ i i U t f A i i i i U M M l u r U A k . I M A . . % i J ± 

J . f » . r ¥ T ? T T I ' J J 

NUMBER ONE FOR THE DRAGON 
LATEST DRAGONWARE 

ARCADE GAMES: Wred Out IQutfslvul ftx9b Oragontowk' iPwtagorl £6.95. Vutiu.es lUragon 
Gab«ans, Morrison) £>.95, Oreads' igiooi ouvw- notion gamo, Morrison) €6.96. Dronn' fTron type oame, 
Cable Sottv«rO €8 ?Sl Spdat' <Prwner1 f4 9b Area Radar Contralto CI9b. Froggei (8.00 
Ihe best arcada game yat Programmer*' Gum's fantastic Mh^ Warrior' 11/ scrsan!). 
£8.95. 
Ativan lures: 'Alan OWessy' first two para of a [pant fflKplui sagal £9.95, 'Into the Labyrinth 
n % . Tlsngm Maruf fB95. ChstMii' tt 95. Jungle Search' £6 96. Votamic Oungoon' £5.00. 
Bast-writer still Wflntwsoft's mammoth Hmg of Oarknoss' £10.00. 
JUNIOR PROGRAMS: 'Baby Dragon' daddy Bear*' f W «id Koko the down) f5 9b, St George 
und the Oragon1 £8.96 Pirate' £8.50, Infant Pack Ipre-vchool letters and mmlwn) £355, Action Pack 
Immw and simple arudel 13 95. 

UTILITIES: EdttonAssembto/Monrtor cartridges and menials Compusonso £30.4b 
Mace £29.95. RS232 Interface Unit £49.50. Monitor Sou* Unit €37.50. Saumondoi 
Graphis Systom £9,95. 
BOOKS: 'Dragon Extruvagana' £4.95. Making the Most of youi Dragon' (highly 
rocomnendedl £5.95, plus 50p postage: laaming to use the Oragon 32" £4.95; Dynamic 
Games for the Dragon 32" £4.96; "Know your Dragon' la Iriendly 
introduction to a Iriendty computorl £5.95. 

DRAGON OWNERS CLUB 
T h e D u n g e o n is a l so t h e h o m e o f t h e la rges t D r a g o n O w n e r s C lub 
in the U K l o r , s ince m e m b e r s are s c a t t e r e d t h f o u g h Eu rope t o 
A f r i c a a n d the M i d d l e East , s h o u l d w e say " t h e w o r l d "I I 
T h e c l u b m a g a z i n e , Dragon's Teeth, is p u b l i s h ed m o n t h l y a n d 
i nc l udes n e w s , r ev i ews , a d v i c e a n d i n f o r m a t i o n e x c h a n g e fo r 
d e d i c a t e d D r a c o n baehors . Freo m o m b o r s ' odvor ta , m o n t h l y o f f e r s 
( s o m e m e m b e r s have a l ready saved t h e c o s t of thsir s u b s c r i p t i o n ) , 
c o m p e t i t i o n s and , for e x t r o v e r t D r a g o n a r d s , badges a n d b o m b e r 
j a c k e t s . 
A n n u a l M e m b e r s h i p : £6 .00 (£8 .00 overseas) , 
S i x - m o n t h Tr ia l S u b £3 .25 (£4 .25 overseas) . 

ft.. 
P . O . B o x 4 , A s h b o u r n e , D e r b y s h i r e . D E 6 1 A Q . T e l : ( 0 3 3 5 ) 4 4 6 2 6 
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Arcade Action For The 
ZX Spectrum 

If you want Arcade quality control for your Sinclair ZX Spectrum, you'll find
the Protek combination hard to beat. The Interface is compatible with some

of the best Arcade games from top software publishers including:
Flight Simulation by Psion
Slippery Sid by Silversoft
Spectrapede by Protek

Plus many more.

The Protek Joystick Interface is simple to use. It just plugs in at the back of
your Spectrum and is corrpatible with any "Atari type" Joystick Connector.
W e recommend the Spectravision Joystick at only £9.95 for a Pistol Grip
Joystick with a top and base fire button plus specially contoured shape and

rubber suction cup footing for single hand operation.
Both units are available separately from

TRADE 
ENQUIRIES 
WELCOME 

Sub le t lo availability Prlcaa correct 
at time ol going to press. 

COMPUTING LTD. 
Feg Trade Mark 

Clydesdale Bank Bu i l d ing 
High Stroet, Sou th Queensfer ry 
Ed inburgh EH30 9HW 
Tel. 031-331 4400 
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(listing continued from page 135) 
0 0 3 0 0 BRR BRCK 
0 0 3 1 0 BRCK PULU X / Y 
0 0 3 2 0 BRR LOOP 
0 0 3 3 0 OUT PULU X»Y 
0 0 3 4 0 STX TEMP4 
0 0 3 5 0 LDH a -X 
flPir-455 l DY 4»S4 f-M 
0 0 3 5 6 SCHECK LDR > - x 
0 0 3 5 7 CMPR #$2R 
0 0 3 5 8 6NE SCHECK 
0 0 3 5 9 LDR j X+ 
0 0 3 6 0 PRINT LDR , x + 
0 0 3 8 0 CMPR #$2R 
0 0 3 9 0 6EQ DONE IT 
0 0 3 9 1 CMPR #$20 
0 0 3 9 2 BEG» RDJUST 
0 0 4 0 0 RETROJ STR 
0 0 4 1 0 BRR PRINT 
0 0 4 2 0 DONEIT STX TEMP4 
0 0 4 3 0 DONE RTS 
0 0 4 3 1 HD JUS 1 LDH 
0 0 4 3 2 BRR RETRDJ 
0 0 4 4 1 VRR cGU 3 0 8 6 
0 0 4 4 3 NEMEND EQU * ? F F F 
0 0 4 5 0 INST LDY VRR 
0 0 4 6 0 LDX TEMP4 
0 0 4 6 5 LDB 
0 0 4 6 6 TFR B .DP 
0 0 4 8 0 SLOOP LDR ,Y+ 
0 0 4 9 0 CMPR 
0 0 5 0 0 BEQ STDONE 
0 0 5 1 0 STR ,.x+ 
0 0 5 2 0 CMPX #MEMEND 
130539 BEQ STDONE 
0 0 5 4 0 BRR SLOOP 
0 0 5 5 0 STDONE STX TEMP4 
0 0 5 6 0 3T0PL0 RTS 
0 0 5 7 0 END 

N B » Y o u «A»i 1 1 P r o b a b l y h a v e t o a s s e m b l e t h i s P r o 9 r a m t o 

h i g h e r a d d r e s s ^ e 9 . O R G 6 9 4 3 i n I i n * a n c t h e n m o v e 

i t d o w n t o s t a r t a t 2 9 4 3 b e f o r e s t o r i r i 9 i t c n t a P e . 

T h i s i s b e c a u s e t h e A s s e m b l e r m a y u s e t h e l o w e r 

m e m o r y i r » t h e c o u r s e o f a s s e m b l y . 

Dragon Store and Search program. 

20 
23 
3 0 
40 
45 
90 
95 
100 
110 
120 

1 5 0 

155 

1010 
1011 
1012 
1 0 1 3 
1 0 1 4 
1 0 1 3 
1020 
1 0 3 0 

1 0 4 0 
1 0 5 0 
1100 
2000 
2010 
2020 

INPUT "START RT RDDRESS" ;S '1FSO134THEN20 
POKE< 3 0 9 2 >* INTC S / 2 5 6 > > PQKEC 3 0 9 3 >, < S-< PEEKC. 3052 >*256 > > 
INPUT " S , L OR C" >B$ 
I F B * * " S " THEN 1000 
I F B $ = " C " THEN 2 0 0 0 
POKE< S - l ) / 4 2 
CLS 
' l i n e INPUT " T E X 7 ' " i R $ 

R=VRRPTR< R* >+2 < B=VRRPTR( H* H 3 
130 POK.EC 3086 >, PEEKC H ) ' POKE< 3 0 8 7 >, PEEK< B ) 
140 EXEC3054 

P * K t t K C 3 0 9 2 >*256+PEEK/.3093 > 
CLS 1 PRINTP »IFP >=32766 THEN PRINT"PULL" 1 PUKE32767> 4 2 : E N D 

156 GOTO100 
1000 INPUT "SERRCH$";R$ 

R * = R * + " # " « I F L E W R * )>33THENPR1NT" !00 LONG" GQTO1000 
F0RN=1 TO LENCR») 
C=HSCCMID®<HS,N>> 
POKE<3093+N)> C 
NEXTN 
CLS 
EXEC2956 
I F PEEKC3092 ) *256+PEEK<3093>>=32753 THEN PRINT I? ^ . " F I N I -
SHED" 'FND 
INPUT "CONT?" ; &<$ 
I F B « = " Y " THEN 1015 
STOP 
INPUT"CERTAIN < Y > " ; B i 
I F B » - " Y " THEN EXEC2943 _ 
STOP • 

V k 

T H E A R C A D I A N 
16M8K SPECTRUM 

yirr»« >:. ««.t al >;» Iii>t> I to • •:• 
IMVAJ.ION OK • v f.r Ot ».. Clltl.t Mu» C.a-1-
IMVor«cl IN Mil«M1 '*cIwll*. • .» 
«•!*!«» I»»l"i-t lo.».»'il .Dliv'aila 
!'•• aril 
I.ANIKAIC II i . i «"•••< 4i .I P 
ttm . .irnc al lhaii <11 li.'n„«lf latum 
.»...» Umivi 

»<> i » ll». .»!'.• •>.' ix 
4'wkii n«m CM Cuiia iMimnoif l 
o.' vl '.•) i an: '». caivli uili.:ui •<< 
il-KWM.. B«' r.'o-, a lu fun al..r»j|i 
in. »•- a rnoia l»-iM"rt •»•«.' l<ay>i un-v. 
imca.UI i«u«in *"»«vowown II* r\< 

ll|4>| lt*i> 4. wilr r i l < UI IIK« lu l l ••>.' i —1 'ai a> ai, ii.i «,..i'i winHifi (i a ic.-.u - ...•il ii aii. .. .>...< in */ no.. in 4 lr«.n V'i-'IH «.t i; i i !»««.-• t i ' 
Bvi on*ycu »u. ••> I Win- ainnn i.» • iui pi lo :»mma.u.i <••••!<»«• • to mil 
loan y».l >«|I-| .• a l»»l! 
uto c«:»< i i» atmflhfc pm1 n« Kut C i » u 
A«jn i.U rMH .O.K-ili- -llll'tll «i l-».«»t. aiil 
•ail xrop«itai*4tr :illi ..i hi. I;«i,- i-:n ml' 

IIIO>IIM> l - l Al< m i l r , I.FO «!(,» 
UJi,WI "II .HHIUllClatO- . nil 
i'HOuauiv rut ttat ya iuc ik r*rt a v a i a b i e 
«V. A. I u «•>"« » 

IMIIIIO «u.i • na >• til 

'siAnranrcn s.ma ,.n ;.;».» naim 
•|| a.u Ml a Lac*...:. 'tfoT Vlifr A-'li 
ili.ii. n;u>;lwnii. |l .a * »«l llii imi' , 
IKUAMID C*. fivi -ma I'rf i»/ »"UI> a 
ili«Uft>* ml II A I ' :4U|'*4l a ni|-»r.'» 
ABH41 '|< .III -I.VJ Qlucir; Ur»u"<- . Ill • 
JrJlUMI, lOttonniM «AVl Ct» «n 

only £3.95 only £3.95 

aji ai ih... Mi oil, Q g 
C f i 

T R A D E & EXPORT / 
ENQUIRIES f 

x y 
a 3 0 VORTEX at E5.95 

W W THE ARCADIAN at £4.95 
GAMESTAPE 1 at £3.95 
GAMESTAPE 2 at £3.95 
GAMESTAPE 3 at £4.95 

'CMACOwatAM.ii.i •Mioratn î '• • 'iu« I an U-.I :an n-i.n |ii:.*n»<n. » / 
Uiyvn *<il*i ami r u.> =inni on , f.iiiin 

ii if.) it^ii i .tin.i, ii.iu.i' ul 
HO*? th. it »#Ci! ,n. i.fii..: 
IV.' .d.anuia. i1 «i i whn. 

t»\wn iiifi.-A.r hii-i- A"> • f< iiw 
il«>»nl l.V LOWCU'tm * »il vat'•• 

3D VORTEX 
16'48K SPECTRUM 

Plaast.' lick boxes 
ot required tapes: 

onty £4.95 . 

Send your order to. 
J.K. GREYE ENTERPRISES LTD 
16 Park St. Bath BA1 2TE 

N a m e 

A d d r e s s t O 

A*MI • (.rcailui •aipvtAiif tnPtOv 
WiM njt; - '0 a'» 
I . .. .Mild* «ia''VWM' «g.i>> HMlliW 
<>•• -1 - JKiBJ iA«l l'« I'.IIKII »m 
mmlMi.n 11.1, 1...H- • C' •• < p.iiu i i 

I'- , m.*iH,i>lt»i'g V'rtA. o' l'« 
IQIIWft) ..|I'aV>a'lll 0' '••M.n'.fri A'.l ;i..<» 

luiKI II' ?n. it«....| t.a/.j.' ...Itt 
o.rp,ir • *c< a *i i> an! Aim 
<a - "fj-OIha l-ilnni lA'IH .n»»«a,l Ifl Mll> 
tt< (n-rrm, 1-.-n N«\ rs.tr a >IU 
II. I O'lrg KlItH-iMl ».l il I ll1 HWA' 
I " 
Al,. V* . > ,!»,!.. vl Ml I . . Iianlk' 11*1 u H 
au' i ti. M,1 h*i| A*i, JOM III. ya,>a. I.i" a*u II it| Hffa lalviMf atim ftti i • ' u. j..jrrn 
VMM Alllntln In 
I O . » . • • -»FL A B J . I I I I H a l A ALII I H I I U C I .1 . •mm lo .,,<• iiaCt : i , i ^ DMi 
aid Vu,«C«i. •aiiMilr. -ail n' ull 

Postcode

• airli', . 
IMi.lID >0 O'ipNil 
>ul 81-iirf EllRIt 
MUli (p.M NaiNl.. CM. A/i»lllil» 
»u» Iral-kTIW 
CftlM ft>l (»l Cif- 'l 
C«nv>HI» «•> mill ,n,illll. 

only 
£5.95 

AO soitwAit »Qld xubftcl lo ttw condition mat 
_ Hiring Lending. Uoduthonr.nd copying oi 

W E L C O M E ^ fUnalitis StrictlyProhibtlM, j^M _ 
I enclose a cheque/p.o. for £. 
made payable to J.K. GREYE ENTERPRISES LTD. 

f ii1x1 (»>•*«' lo i n bate. builn«. A 
I awr <i'o» <* Uanxalwat aia IWM bt I 

WM 6mllh, JI^I Mm,i.. .Ail 
I Uocd c<*np*i.r almai N«iiik«|i1i j 
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iss m r n & m w m w n f is m © imct imm 
Our new cased keyboard has 52 keys, 12 of which are used for the numeric pad. The numeric pad offers useful features, you 

can cursor with one hand and it will be a boon "or anyone who enters a lot of numeric data. The pad is a repeat of the 1 — 9 

keys, it also has a full stop and a shift key. The numeric pad keys are red in colour, the normal keyboard keys are grey, with 

the case being black, which results in making the keyboard very attractive. The keyboard case dimensions are: 1 5 " x 9 " x 2% " . 

The computer (either 80/81 or Spectrum), fits compact ly inside. 

You will have to remove the computer from it's original case, it is then screwsd to the base of the case. The case has all the 

bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother board (81 model only) 

which allows 16K, 32K and 64K to be fitted in the case. All connectors are at the rear of the case i.e. Power, Mic, 

Ear. T.V. and the expansion part. The case is large enough for other add-ons also to be fitted inside. One of these 

could be the power supply then you could very quickly fit a mains switch or a switch on the 9V line. This 

means you have a very smart contained unit.This case does not stop you from using any other add-ons 

that you may have eg Printer etc. We are convinced that this is the best keyboard available at present. 

It offers more keys and features than any other keyboard in it's price range. 

W l o o o 
The case can be purchased separately with the keyboard aperture uncut , therefore if you 

possess one of our early uncased keyboards, or in fact, any other suppliers' keyboards 

these could be fitted. The keyboard is connected to your computer by a ribbon cable 

and this has connectors fitted which simply push into the Sinclair connectors. It 

is a simple two minute task and requires no electronic skills. This keyboard 

does not need any soldering. Please specify on order whether you 

require the ZX81 or Spectrum case. WWmm M l S S i 
This is supplied with Spectrum legends, and a slightly different 

base for f itt ing the Spectrum inside, again, all the connectors 

are at the rear of the case and there is plenty of room for the 

power supply (and other add-ons). Should you wish to 

change, we can suoply both the Spectrum legends and 

details of updating your case which will enable modi-

fication from the ZX81 to Spectrum. PLEASE 

specify on your order whether you require the 

ZX81 or Spectrum inside. 

16K Memory £22 .95 

64K Memory £52 .95 

16K (Uncased) £19.95 

G4K (Uncased) C49.95 

m m m 
MKI £30 

MKI I £ 3 0 

O 

c K ' t r o n k s 

IFILiO 
S E H M s M (g@E3 
If you have ever had 

white outs or system 

crashes this could be the 

answer. It stops the move-

ment between the com-

puter and the R A M 

expansion, it is supplied 

w i t i a r ibbon 6 inches 

DK Tronlcs, Unit 2. Shire Hill Ind Est. Saffron Walden l o n 9 ' w l t h a m a , e c o n n e c 
^ tor at one end and a 

Essex CB11 3AQ. Tel: 0799) 26350 <24 hrs) 5 lines. , . 4 4 U 
female at the other. 

mm 
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m 

W I S I S IBus™ 
This is the toolki t which won acclaim in the feature in the 

August 1982 issue of Sinclair User. " I t is the most impressive 

programm, fast in execution with clear and full instructions . 

. . . it stands out from the rest of the f ie ld" . The Z X E D is 

a powerful editor for use on the expanded ZX81 . It is 

intended for use by the serious BASIC programmer and 

offers several useful and time saving features most helpful 

during all stages of program development. The facilities 

provided are as follows: A L T E R , BYTES, C O P Y , 

DELETE, F IND , HELP, INSERT, KEEP, 

WOVE, R E N U M B E R , A N D V E R I F Y . 

The Spectrum Toolkit contains most 

of the features above plus 

autoline numberer and 

append, and will run in the 

16K and 48K Spectrum. 

m 
M M £14} , 

This module unlike most otner 

accessories fits neatly inside your com-

puter under the keyboard. The module 

come ready built fully tested and complete 

with a 4K graphic ROM.This will give you an 

unbelieveable number of extra pre-programmed 

graphics. This now turns the 81 into a very power-

ful computer with a graphic set rarely found on larger 

more expensive machines. In the ROM are lower case 

letters, bombs, bullets, rockets, tanks, a complete set o f 

invaders, graphics and that only accounts for about 50 of them, 

there are still approximately 400 left (that may give you an 

idea as to the scope of the new ROM) . However, the module 

does not f inish there, it also has a spare holder on the board 

which will accept a further 4K of R O M / R A M . This holder can 

be fitted with a 1K/2K/RAM and can be used for user definable 

graphics so you can create your own custom character sets. 

The so called speaker in /our Spectrum is really only a 

'buzzer'. With the DK Tronics " SPECTRA S O U N D " you can 

generate fully amplif ied sound through the speaker on your 

T.V. set. SPECTRA-SOLND is a very simple but highly 

effective add-on. This means that you no longer have a faint 

beep but a highly amplified sound, which can be adjusted with 

the TV volume control. 

The SPECTRA S O U N D fits compactly and neatly inside the 

Spectrum case and is connected by three small crocodile 

cn̂ . ftf g o d * ! i%vs 

LIGHT PEN 

The pen enables 

you to produce 

high resolution 

drawings on your 

own T.V. screen. 

The controlling 

software supplied 

with the light pen 

has 16 pre-defined 

instructions. These 

are chosen from a 

menu positioned 

at the bot tom of the screen next to the pen. 

You can utilise the menu for changing colour (Border, Paper, 

Ink). Drawing circles, arcs, hoxes, lines. You are also able to 

fill any object with any colour, and insert text onto the screen 

at any chosen place. Of course you can also draw freehand. 

There is a feature to retain the screens and animate. On the 

48K Spectrum you can retain 5 screens. 

You can also use the machine code on it's own in your own 

programs, for selecting out of a menu etc. The software 

provided will return with the X ,Y , cords for it's position on 

the screen. 

The light pen is supplied with a control interface in order to 

adjust the sensitivity/pen alignment. 

This simply plugs into the ear socket on your spectrum. 

Should you require further details please send a S.A.E. 

romn 
'..nw | 

I . 
I I 
i j 

• • 

ii mil•in
rrrn

GUI
I'l.'i'l

vcil ••< t ' t tcatt) 

** 1
. 1

l-/l 1 qi i • 

Internal f ixing for 
ZX 81 keyboard case. 

Internal f ixing for 
spectrum keyboard 
case. 

I 
I 
I 
a 
i 
i 

Please state type of machine, which ROM memory size, quant i ty, 
and place when ordering. 

Please send me £ 

Please send me @ £ 

Please send me @ £ 

Please add on £1.25 for p/p 
I enclose cheque/P.O. payable to DK Tronics tota £ 

\ 

or debit by Access/Barclaycard No. rr n 
Signature 
Name . . , 
Address. 

Send to D K Tronics, Unit 2, Shire Hill Ind Est, Saffron Walden, 
Essex C811 3AQ. Tel: (0799) 26350 (24 hrs) 5 lines. 
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Bagged a few aliens recently? Proud of it? Maybe 
games should encourage more thought. John Dawson 
lays down the sword and picks up the ploughshare. 
I ONCE WROTE, a game for a programmable 

calculator callcd After your Lunar Module has 

Crashed. 

The object of the game was to trek across ihe 

lunar surface in a solar-powered moon buggy, 

attempting to reach the safety of a home dome 

before the oxygen supply on the buggy ran 

out. The available oxygen was consumed at a 

constant rate throughout the journey but the 

initial battery charge for the buggy's motors 

was insufficient for the whole journey and, 

consequently, it was necessary to stop for a 

period to recharge tie batteries from the 

buggy's solar cells. 

Like the sand in one of Earth's deserts, the 

surface of the moon required little energy to 

travel at low speeds but a disproportionately 

large amount of energy i f you attempted to 

push up the speed of the buggy in a mad dash 

for the home dome. The display on the 

calculator was limited in the first version to 

one line of figures and in a second to a single 

line of alpha-numeric characters. The game 

had to be played with the aid of graph paper 

on which was drawn i map of the area. The 

results from the calculator were plotted as 

compaos bearings and co-ordinates for the 

buggy's position at the end of each stage of the 

journey. 

That game was utterly different from Space 

Invaders or the other games of wholesale 

annihilation and destruction available for 

every home computer in town. The alien-

prevent ing-burning-ba hies-from-being 

munched-by-a-gorilla-with-a-large-hammer 

variety of games all depend upon fast graphics 

displays written in machine code against 

which the player has to exercise his or her 

physical skill and co-ordination in order to 

overcome the challenge set by the computer. 

Both games arc forms of modelling in which 

the computer establishes a limited universe 

within which events are simulated in order to 

test, in the case of Space Invaders, the player's 

ability to judge speeds and distances, while 

making the correct physical response. 

After your Module has Crashed was a 

different kind of simulation involving no 

physical skills beyond the ability to input 

information to a calculator keyboard, but 

requi t ing i l ic player to cxcrcisc judgement 
about a course of action that will lead to a 

desired goal. 

A n end t o host i l i ty 
A third use of a computer in games playing 

is to limit the role of the machine to that of a 

referee, checking that moves made by two 

human opponents are legitimate and carrying 

out housekeeping functions such as the 

accumulation of scores and penalty points and 

the application of time limits to certain phases 

of the game. 

There is quite a difference between playing 

a game and creating or developing your own 

program. As usual, the process begins with an 

idea. The idea may be to do with, literally, any 

activity or situation into which you can inject 

some human input. The preoccupation with 

violence and destruction evident in a very high 

proportion of computer games reilec.s only 

the poor, narrow minds of the people who 

wrote the original programs. Games are 

certainly competitive but it is possible to write 

an absorbing and challenging game that has 

peaceful, constructive aims. 

Advice, for example, is a board game written 

by a doctor which models human social 

interactions. The game is for two players and 

each has a citizen, the most important of the 

persons represented on the board. The citizen 

is adv-.sed and protected, by a lawyer, a priest 

and a psychiatrist. The pieces are moved 

across the board with the aim of establishing 

the citizen in the home square of the opposing 

player. The lawyer can override the opposing 

psychiatrist but is subordinate to the spiritual 

force of the priest. The priest, in turn, may be 

overriden by the powerful medicine of the 

psychiatrist. The game is deceptively simple 

and complex strategies can be developed. 

Construct ive object ives 
You could write a computer game about a 

mountain rescue team trying to evacuate a 

party of climbers in bad weather conditions; 

many of the current crop of small computers 

can draw excellent colour maps. I f you want to 

inject a real-time graphics sequence into the 

game, why not model the difficult process of 

lowering a casualty down a cliff face in a 

stretcher using two ropes to stabilise the 

stretcher and a third climber to pick the best 

route. Only if you were successful in doing 

that would you be able to continue, making 

decisions about how to cross the swollen river 

in the valley floor. 

You could model the progress, against fierce 

opposition by local commerical interests, of a 

planning application for the redevelopment of 

an old factory site into a new community 

centre. How high is unemployment in your 

area? Could you set up a new business making 

fast food products, or high technology devices 

to help people who are disabled, or handmade 

craft souvenirs to sell at British holiday 

resorts, or writing software to run an irrigation 

scheme in a third world country? 

Where would you site the business in a 

fictional town? H o w much money would you 
allow the players to start their business and 

what costs would accumulate before profits 

started to come into the business, what 

transport is available to bring workers to the 

place of work, or could they work at home 

and, if so, what management problems could 

you build into the game such as quality control 

and poor timekeeping? 

The possibilities are endless. I f you can find 

an activity that you can describe logically or 

using mathematical equations, then you have 

the basis for a computer model of the process 

and, hence, a game. One of the better games 

available for the Apple II and other computers 

is the simulation of the control cabin on a 747 

Jumbo. One version is dreadfully sow but 

others arc quite fascinating and do allow you 

to make mistakes and then recover before the 

BEATI 

GAM i I 
*LIS
1 0 
20 
30
40
50
60 
70 
8 0 
90

1 0 0 
1 1 0 

REM "HEARTSTOP"
REM Started 12 June 1983
REM A qame by John Damson

120 
130
140
150
160 
1 7 0 
1 8 0 
1 9 0 
200 

PROCini t
MODE 4 
REM MAIN COMMAND LOOP
REPEAT

comm = INKEY(10>
IF cornm « -1 THEN
PRGChousekeeper
comm$ - CHR$(r.omm)
IF comnt « "E" THEN PROCecg
UNTIL comm* - "0"

MODE 7
END

DBF PROChouseteeper
ENDPROC

aircraft crashes. Although you will probably 

use Basic if you decide to develop your own 

game, other languages may be more suitable 

for the particular type of game that you wish 

to crcatc. 

Forth is a typical example of a high-level 

language which can, nevertheless, be used to 

produce very fast machine-code graphics 

routines. I.isp is a functional list-processing 

language which can be well suited to games 

involving "artificial intelligence" or games in 

which the performance of the machine is 

modified by the resuhs that it achieves as each 

round is played. In oiher words, it is easier to 

write a program in Lisp that will allow the 

machine to learn rom its mistakes and 
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I ECO s In i o w s n o r m I I, HI""' l l y t h n 
210 
220 
230
240
250

260 
270
280 
290
300
310
320
330
340
350
360
370
380
390
400
410

DEF PROCecg
ODD 5

VDU 19,0,0,0,0,0
VDU 19,1,2.0,0,0
MOVE 500,1000 s MOVE
1250,1000
PLOT 85,500,660
PLOT 85,1250,660
MOVE 500,800

PROCecqplot
MOVE 500,600
PRINT "ECG shows "a rest
ENDPROC

DEF PROCinit
DIM Y<30)
ON ERROR GOTO 570
ENDPROC

D E F P R O C e c q p l o t 
res* = "normal rhythm"

420 size - 15

430 LOCAL X , Y, >:pos , ybasel l ne
440 xpes » 500
450 ybasel\ne » 800
460 REFEAT

470 FOR X » I TO 120 STEP 5
480 READ Y
490 PLOT 6,(xpos+X), <ybase

1ine + (size * (Y)>)
500 NEXT X
510 xpos = N-pos+X
520 RESTORE
530 LNTIL k p o s > 1150
540 DATA 0,0.7,1.4,1.1,0,0,-1,

16,-6,0,0,1,1.5,3,2,1.5,
0^5,0,0,0,0,0,0,0,0,0

550 ENDPROC
560

570 MODE 7
580 REPORT
39U PK1NI fc.NL
600 END

successes than it is to do the same job in Basic. 

Several articles have been published about 

rhe use of Prolog programming with logic 

— for the development of games to teach 

history. 

Dialect ical history 
The programmer who designed the games 

developed a structured col lect ion ol 

information which ctn be interrogated in 

particular ways to give information, for 

example, about the progress of the Russian 

revolution; allowing the players to develop 

different policy options 

I am becoming something of a fanatic about 

the BBC Micro computer. The Basic 

interpreter supplied with the machine is 

extremely fast and the provision of procedures 

and the Repeat . . . LTntil structure makes 

programs easy to develop and understand. 

The Easic is so fast that for many purposes it 

is unnecessary to use the built-in assembler. 

Listing I shows the first few lines of a game 

that I have started to write called Hcartstop. 

The player is put in the role of a junior 

hospital doctor and the purpose of the game is 

to treat a patient in a hospital Intensive Care 

Unit while coping with a lot of distracting 

pressures. I wrote this part of the program 

first because I wanted to see if I could display 

an ECG recording in the course of the game. 

An ECG is an Electro-cardiograph, which 

IDEAS 
means that it shows the electrical activity of 

the heart muscle. Difici'ciil patterns of activity 

can be isolated in abnormal conditions 

affecting a person's heart and interpretation of 

both simple and complex ECGs can play a 

major part in treating heart attacks. 

After the first introductory lines the 

program calls a procedure 60 Procinit. 

Procedures are defined parts of a program -

program modules that carry out a particular 

function. You should be able to write a 

number o f procedures that operate 

independently of each other by using local 

variables. Results from the procedure can be 

transmitted by global variables for use by the 

rest of the program. This method o f 

constructing a program makes it easy to 

read and understand and even makes it 

possible for more than one person to work on 

the program with some hope that the various 

bits will match up at the end without 

producing endless bugs. 

Star t ing to wr i te 
Lines 350 to 380 are the present definition 

of Procinit. As 1 find further things that need 

to be set to particular values I shall simply add 

instructions to that section. I could have used 

a straightforward Gosub instruction at line 60 

but procedures are faster and allow you to 

isolate variables from the main program in a 

way that you cannot achieve with a 

subroutine. Prochousekeeper is empty at 

present but will contain the pan of the 

program that checks the time variable to see if 

the player is keeping up with the decisions that 

have to be made. 

It will also introduce complication into the 

game by bleeping the doctor — you the player — 

with messages from the Casualty department, 

the Unit administrator, your bank manager 

and the Pharmacy and Pathology departments. 

Ignoring the messages will increase the risk of 

disaster overtaking the patient in the Intensive 

Care Unit, answering the message will take up 

valuable time — just like real life. 

Procecg sets up a green rectangle in the top 

right corner o f the BBC display and 

Procecgplot draws a normal ECG trace in the 

rectangle. The amplitude of the trace is 

controlled by the var.able 'size' and I expect 

that I shall move it out of the procedure into 

another part of the program where rhe general 

condition of the patient is simulated and 

controlled on the basis of the doctor's 

responses. 

The data statements display a normal ECG 

and more will be needed to display abnormal 

ECG traces. Comparing the values in the data 

statement in line 540 with the normal ECG in 

the picure you should be able to turn the other 

traces into numbers in data statements ana 

alter the main procedures Procecg and 

Procecgplot to show irregular heart activity. 

BBC Basic allows you to Restore the pointer 

that is used to read a data statement to a 

particular line number and thai may be the 

easiest way to choose ECG displays. 
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DRAGON 32 
THE RING OF & 
DARKNESS 
The game created to be the most 
complete, enthralling, addictive and 
detailed adventure ever written for 
the Dragon 32. A whole graphic 
world (of nearly 3000 travel days! 
with kings, princesses, mad jesters 
and dangerous quests will unfold 
before you Across ocean, river, 
mountain and forest you travel to 
trade in many towns and dare the 
depths of vast dungeons (more than 
9 levels deep with over 20 different 
creatures in hi-res 3-D graphics), in 
search of fortune and the hidden 
curse of the Dark Ring. Many hours 
of mysterv, suspense and raw 
excitement await you. 
" T h e m o s t i m p r e s s i v e a d v e n t u r e 
t e s t e d . . s o o n d i s p l a c e d 
b r e a k f a s t T V i n o u r h o u s e . " Y o u r 
C o m p u t e r ( A p r i l ) 

PEPPER'S GAME 
Huge blue mushrooms, mad wizards, 
bouncing bricks, chessboard strategy, 
doomed space shuttles and mind teasing 
codes. They're all to be found on this great 
compendium of six games (Mushroom 
Muncher, Nad the Necromancer, Pepper's 
Breakout, Chessboard Tracker, Chameleon 
Run and MasterBrain ) 

ARTIST'S DESIGNER 
Produce in t r icate designs in hi res g raph ics a n d save 
them on cassette Full list of features include text 
merging, joystick or keyboard control, circles, paint and 
shape replication. Ideal for home video captions, 
education, charts and diagrams 

All prices include p & p , V A T and the 
W I N T E R S O F T guarantee of qual i ty 
and reliability. 

Available from and good 
software outlets. 

Dealer enquiries welcome 
Tel: 01-367 5720 

P o s t c o u p o n n o w t o : 

WINTERSOFT 
Dept. Y, 30 Uplands Park Road, Enfield, Middx. EN2
7PT. Please rush me copies of (tick box)
• The Ring of Darkness £10.00
• Dragon Trek £6.99
• Pepper's Game Pack £7.95
• Artist's Designer £6.99
I enclose cheque/P.O. for £
Name
Address
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INTERPRETATION 
As SHAKESPEARE m i g h t have said i f he were 

around today, "All the world's an interpreter, 

and the people in it just Basic sub-routines". 

When Basic comes across a command such as 

Print, or Input, these keywords set off a 

veritable flood of machine code sub-routines 

which arc contained in the Basic Rom. 

A small section of the whole interpreter is 

shown in figure 1, but hopefully you can sec 

the manner in which Basic works — get an 

instruction, decode it, execute the appropriate 

subroutines, get the next instruction. The 

process is essentially he same in any high 
level interpreter such as Forth, Pascal, 

Fortran, Cobol and so on. 

Command combinat ions 
When the interpreter comes across a 

command such as 
. . _ ' P R I M A ' 
it might say . . . 
Is it a 'PRINT' command? 
Is it a 'PRINT". . . " ' command? 
Is it a 'PRINT;' command? 
IS it a 'PRINT value' command? 
Look up the value in thB variable list 
C o n v e r t It I n to a p r in tab le f o r m 
Print out the characters from the current cursor 

location 
Has a scroll or new line been incurred? 
Is the command followed by a semi-colon? 

There are a large number of possible 

combinations for the Print command on its 

own, and the number of comparisons made by 

rhe processor in deciding what type of print 

command it has is enormous. 

W h y not scrap all of the decoding, and call 
the various subroutines as and when they arc 
needed? A program which does this is called a 
compiler. 

The internal workings of a compiler are 

quite complex, but using one is simplicity 

Darryl Mattocks 
continues his 
guide to 6502 
machine 
code. / 

AfACHIHE 
itself. Assume that you have written a 

completely bug-free Basic program, you can 

then run a compiler which will take all of your 

Basic program and convert ir into the same 

program, but in machine code. 

Sounds too good to be true? It is. 

Unfortunately, the machine code it generates 

is very inefFieient. The compiler has cut out 
most of the irrelevances, but not all. Although 

the program is in machine code, it is only up 

to 40 rimes faster than Basic. That is the sort 

of thing you might read in adverts, a more 

realistic figure is that of an increase to about 

15 times the speed of Basic. 

Compilers are certainly worth looking at for 

the home user, but being only 15 times faster, 

they are still not up to the speeds of pure 

machine code. 

There are seven flags in the status register 
and one of them is the decimal flag. Unlike 

others such as carry, it does not form the 

Icontinued on page 145) 

1 0 R E M # # # C 0 U N T I N G P R O G R R M F O R T H E C B M 6 4 

2 0 R E f l D D * : I F D * " " # " T H E N 6 0 

3 0 D l t - L E F T f C D f , 1 ) : D 2 * - R I G H T * < D * , 1 > 

4 0 V * < R S C < D 1 * > - 4 8 + < ( R S C < D I f ) > 6 4 ) # 7 ) ) # 1 6 

4 3 V - V - K B S C < D 2 * > - 4 8 + < < R S C < D 2 * ) > 6 4 > * 7 > ) 

3 0 P O K E 2 # 4 0 9 6 + C , V • C " C + 1 ; Q O T Q 2 0 

6 0 8 V S 8 1 9 7 : E N D 

1 0 0 D R T R 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 2 0 , 1 4 , 2 0 , 2 0 , 2 8 , 2 0 

1 0 3 D R T R 2 0 , 3 B , 2 0 , 2 0 , 6 7 , 2 0 , 4 C , 0 B , 2 0 

1 1 0 D R T R R 2 , 0 0 , R 9 , 2 0 , 9 D , 0 0 , 0 4 , 9 D , 0 0 , & 3 , 9 D 

1 1 5 D R T R 0 0 , 0 6 , 9 D , E 7 , 0 6 , C R , D 0 , F I , 6 0 

1 2 0 D R T R R 2 , 0 0 , 8 D , 2 0 , D 0 , 8 D , 2 1 , D 0 , R 9 , 0 1 , R 2 

1 2 3 D A T A 0 R , 9 D , D 9 , 0 4 , C R , D 0 , F R , 6 0 

1 3 0 D A T A F 8 , 1 8 , A D , 0 0 , 2 0 , 6 9 , 0 1 , 8 D , 0 0 , 2 0 , R D 

1 3 3 D A T A 0 1 , 2 0 , 6 9 , 0 0 , 8 D , 0 1 , 2 0 , A D , 0 2 , 2 0 

1 4 0 D A T A 6 9 , 0 0 , 8 D , 0 2 , 2 0 , A D , 0 3 , 2 0 , 6 9 , 0 0 , 8 D 

1 4 3 D A T A 0 3 , 3 0 , A D , 0 4 , 2 0 , 6 9 , 0 0 , 8 D , 0 4 , 2 0 

1 3 0 D A T A D S , 6 0 , 1 8 

1 6 0 D A T A A D , 0 0 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , E 3 , 0 4 , A D 

1 6 3 D A T A 0 0 , 2 0 , 4 A , 4 A , 4 A , 4 A , 6 9 , 3 0 , 8 D , E 2 , 0 4 

1 7 0 D A T A A D , 0 1 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , E l , 0 4 , A D 

1 7 3 D A T A 0 1 , 2 0 , 4 R , 4 R , 4 R , 4 R , 6 9 , 3 0 , 8 D , E 0 , 0 4 

1 8 0 D R T R R D , 0 2 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , D F , 0 4 , R D 

1 8 3 D R T R 0 2 , 2 0 , 4 R , 4 R , 4 R , 4 R , € 9 , 3 0 , 8 D , D E , 0 4 

1 9 0 D R T R R D , 0 3 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , D D , 0 4 , R D 

1 9 3 D R T R 0 3 , 2 0 , 4 R , 4 R , 4 R , 4 R , € 9 , 3 0 , 8 D , D C , 0 4 

2 0 0 D R T R R D , 0 4 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , D B , 0 4 , R D 

2 0 3 D R T R 0 4 , 2 0 , 4 R , 4 R , 4 R , 4 R , 6 9 , 3 0 , 8 D , D R , 0 4 

, 6 0 , # 

/ Gel i \ 
command. It 
J t " Input ' 

Evaluate the 
etprosswn 

Put th« 
expression In • 
printable form 

Race the characters 
on the i c i a o n 

l i t e r the cursor 
position 
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South London's Largest 
Micro Computer 
Centre 

C O M M O D O R E 64 
Including Free W o r d Processor 

Program on Cassette or Disk. 
64K 

€345.00 

VIC Cassette £44 .95 
VIC Printer £229 .00 

Vic20 5k
£129 .95 

21k £169 .9 5 
includes 5 Free programmes. 

VIC 1541 Disk Drive £299 .95 
16K RAM Pack £39 .95 
16K RAM Pack 
fFx £49 .95 xpandable To24K) 

Ideal for Commodore computers 
Selkosha G P 1 0 0 VC Printer £249 .95 

C o m m o d o r e 64 Software N o w in Stock

Ma in Commodore Dealer for 
New 500 series. New 700 series Business Computers.

Just Arrived... 
BBC Model B €399.95 
Plus Disk Drives, Printers and Software.
Texas T I99A €159.95 
Plus Disk Drives. Voice Synthesizer and Software.
Epson HX-20 Portable 
Plus probably the largest range of Epson software
and accessories
Epson QX-10 Business Computer 
Very latest —jubt in.

THE A M A Z I N G ORIC - 1 
Colour Computer 

^ * 40 Columns x 28 rows. 
• Microsoft Basic 
* 8 Colours. 
* Bullt-ln Sound 

Synthesiser. 
* High Res Graphics. 

48K Microsoft Basic £169 .95 
16K Microsoft Basic P h o n e l 

Come in for a Demonstration.

D R A G O N 32 £198.95 
Limited stocks available. N e w software coming in
all the time. Come in for a demo or send for our list.

Over 900 software programmes always in stock.
W e carry probably the widest range with
continuous demonstrations.

T T / ^ o f f e r e x c e l l e n t p a n 

^ f y o u r o l d m a c h i n e 

exchange deals or cash

ATAR I 400 
imMmi i i i i i i i iMi t i iMm 

16K 
€159.95 
Less Basic

48K 
€229.95 
Less Basic

ffiaMSivflBasfiffiaB 

M f f i f t l it (A' <• * i*-. l i ^ W ^ f i 

Programmer Kit £ 3 9 . 9 0 
48k Up Grade for Atari 400 £73 .50 

Atari 800 4£K inc Atari 810 Disk
basic £469 .95 Drive £299 .00 
Atari4IOCassette £49 .00 Atari 822 Printer £199 .95 

Plus Daisy Wheel and Dot Matrix printers
for the Atari range From £99 .95 

Atar i 4 0 0 Typewriter keyboard. Direct easy
replacement for standard keyboard £59.95 

Largest Stocks of Software in South London.
Available on Cassette, Disk or Cartridge. Massive
ranges for:
Atari, Spectrum. ZX8I, BBC and Dragon.

Printers 
W e carry a wide range of printers including:
Amber Dot Matrix £89 .95 
Seikosha GPI00A £229 .95 
Epson FX80 New 160cps £449.95 
Smith-Corona Daisy Wheel £549 .95 
Cables a n d interfaces fo r most h o m e 
micro's i n stock. 

Sinclair Spectrum Co our Computer

16K £124.95 
48K £174.95 
W e carry massive
stocks of Software
for the Spectrum.

SinclairZX8!
16K RAM 
Printer

£49 .95 
£27 .95 
£59 .95 

Export All our hardware and software
is available Tax-Free to overseas customers,
please send for our comprehensive list.

Al l our prices Include V A T 
Pnces ccrreci tirre of gang to press bj'. ' iD.-eci ra change without none 

Mail Order — send for our comprehensive list.
Ask about our Credit Facilities ^ V 

Access/ B zrclaycard 
7~ 

OCAnChCC 'I'KLC • 

VISION STORE 
3 Eden Walk Precinct, 
Kingston-on-Thames, Surrey. 
Tel: 01-546 8974 

r ~77\'f 

"VIJ . V \ 
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continued from page 143) 
basis of many branches or jumps, but changes 

the whole operation of the 6502 processor. 

Normally, we think of the computer as a 

binary system, with all numbers and other 

references appearing as multiples of two. Not 

when the decimal flag is set. 

The same binary system operates but now 

instead of binary representation, a system 

known as Binary Coded Decimal - BCD — is 

used. 

BCD has two features which distinguish it 

from the normal binary code. The first is that 

a byte ceases to be considered as one whole 

byte — eight bits — but is now just a useful 

way of manoeuvering two nibbles — four bits. 

The second feature is that numbers are now 

represented literally, for example: 

0100 decimal = 0000 0001 0000 0000 BCD 

0527 decimal = 0000 0101 0010 0111 BCD 

9479 decimal - 1001 0100 0111 1001 BCD 

To code something into BCD all we have to 

do is to give each of the digits in the decimal 

number rheir corresponding binary code and 

string all of these four-bit codes together. 

BCD representation 
Adding up in BCD is somewhat easier to 

master. As the maximum value of any nibble is 

ten, the maximum value of any byte is 99 and 

any addition which results in a number larger 

than 99 sets the carry flag. All of this makes 

working with BCD representation much the 

same as ordinary addition. 

Before we have a look at BCD in operation, 

there is one disadvantage. Any code which 

uses the carry flag as a counter for anything in 

binary will not work at all well when rhe 

decimal flag is set. To overcome this minor 

setback, only set the decimal flag when the 

actual addition or subtraction is taking place, 

turn it off immediately afterwards. 

Program 1 illustrates adding up in the 

decimal mode. Try to put the great dccimal 

mode into action wilh a counting program. 

The program will clear the screen, colour it 

black and rhen start counting from one to one 

million million. Playing around, I calculated 

that the machine-code program takes approx 

seven hours to count up to 1,000,000,000,000 

whereas the basic equivalent takes about two 

weeks. The Basic program to enter the 

machine code is given after the assembler 

listing. 

COMMODORE 64 
LINE* L 0 C CODE LINE

00001 
00002 
0 0 0 0 9
0 0 0 0 4 
0 0 0 0 5
00006 
0 0 0 0 7
0 0 0 0 9
0 0 0 0 9
00010 
00011 
00012 
0 0 0 1 3
00014
0 0 0 1 3
00016 
0 0 0 1 7
0 0 0 1 9
0 0 0 1 9
00020 
00021 
00022 
0 0 0 2 3
0 0 0 2 4
0 0 0 2 3
00026 
0002? 
00028 
0 0 0 2 9
0 0 0 3 0
00031
0 0 0 3 2
0 0 0 3 3
0 0 0 3 4 
0 0 0 3 5
0 0 0 3 6
0 0 0 3 7
0 0 0 3 8
0 0 0 3 9
00040
00041
0 0 0 4 2
0 0 0 4 3
00044
0 0 0 4 3
00046
0 0 0 4 7
0 0 0 4 9
0 0 0 4 9
00030
00031
0 0 0 3 2
0 0 0 3 3
0 0 0 3 4
0 0 0 5 3
00056
0 0 0 5 7 
0 0 0 5 8
0 0 0 5 9
00060 
00061 
00062 
0 0 0 6 3
0 0 0 6 4 
0 0 0 6 " 
00066 
0 0 0 6 7 
00068 
0 0 0 6 9
00070
0 0 0 7 1 
0 0 0 7 2
0 0 0 7 3 
00074
0 0 0 7 3
0 0 0 7 6 
0 0 0 7 7

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
2000 
2000 
2000 
2001 
2002 
2 0 0 3 

2 0 0 4 

2 0 0 3 

2 0 0 3 

2 0 0 3 

2 0 0 3 

2008 
2 0 0 B 

2 0 0 B 

2 0 0 E 

2 0 1 1 

2 0 1 4 

2 0 1 4 

2016 
2018 
2 0 I B 

2 0 I E 

2 0 2 1 

2 0 2 4 

2 0 2 3 

2 0 2 7 

2028 
2 0 2 8 
2 0 2 8 
202 f t 

2 0 2 D 

2 0 3 0 

2 0 3 2 

2 0 3 4 

2 0 3 7 

2 0 3 8 

2 0 3 * 

2 0 3 B 

2 0 3 B 

2 0 3 B 

203C 

2031) 

2 0 3 D 

2 0 4 0 

2 0 4 2 

2 0 4 3 

2 0 4 5 

2 0 4 8 

2 0 4 9 
2 0 4 D 
2 0 4 D 
2 0 5 0 

2 0 5 2 

2 0 5 3 

2 0 5 5 

2 0 5 8 

2 0 5 R 

2 0 5 D 

2 0 5 D 

2060 
2 0 6 2 
2 0 6 5 

2 0 6 5 

2 0 6 6 
2 0 6 7 

2 0 6 7 

2 0 6 7 

2 0 6 7 

2 0 6 8 

00 
00 
00 
00 
00 

20 14 20
2 0 2 8 20 

20 3 B 20
2 0 67 20
4C 0B 20

9 2 FF
9 9 20
9 D 00 04
9 0 00 0 5
9 D 00 06
9D E7 0 6
C 9
D0 FI
60 

£>0 
DO

9 2 00
8D 20 
8D 21
99 01
92 0C
9D D9 0 4
Cft 
D0 F9
60 

F 8
18 

20 9 D 00
6 9 01
8 D 00 2 0

9 D 01 20
69 00
8D 01 2 0

9D 0 2 2 0
69 0 0
8D 02 20

RD 0 3 20
69 O0
8 D 0 3 20

9 D 04 28
6 9 0 0
8 D 04 20

D8
60 

18 

PUT U : C O U N T . S R C "

FOR THE CBM 64 

WILL C O U N T UP TC 9 999 999 999 
9 N D THEN RESET P H D STRRT A G A I N .

• « * 2 0 0 0 

V A U . BVT 0
V A L 2 .BYT 0
V A L 3 .BVT 0
VAL4 .BVT 0
V A L 5
i 

.BVT 0

ST9RT JSR C L E A R
JSR C O L O U R

M 9 1 N JSR PLUS1
JSR D1SP
JMP M P IN

C L E 9 R LDX «233
L D P #32

CLFTL ST9 » 0 4 0 0 , X
3 T 9 « 0 3 0 0 , X
ST9 S 0 6 O 0 / X
3T9 « 0 6 E 7 , X
DEX
BNE CLRL
RTS

C O L O U R LDX #0
S T 9 5 3 2 8 0
S T 9 53281
L D 9 #1
LDX #12

C 0 L 1 ST9 10244-217,X
DEX
BNE COL I
RTS

PLUS1 SED
CLC

LD9 V9L1
9DC «1
STP V P H

LDR V 9 L 2
9 D C «0 
S T P V R L 2

L D R V 9 L 3
P D C #0 
S T R V 9 L 3

L D R V9L4
A D C #0
SIR V9L4

L D P V 9 L 3
R D C #0
STR V R L 5

C L D
R T S

,UNITS+TEN
, H U N L R E D S + T H R U S 9 N D S
.ETC

;CL£«? S C R E E N
;COLOUR B V T E S

/RDD (JNE 
. DISPLRV 
;D0 IT RGRIN 

;STORE SPACES
IOVER S C R E E N

/COLOUR 18 BLACK
,BQRIER C O L O U R
;SCREEN C O L O U R

;NUMBERS WHITE 

/DECIMAL ON

.ADD 1 TO U N I T S

;CARRV FROM THE

;TENS NIBBLE ?

.CARWV F R O M THE

. T H P U 3 R N D S
INIBB.E

.HUNDRED
;THAUSRNDS ?

i E T C

DISP C L C

0 0 0 7 8
8 0 0 7 9
00080 
00081 
00082 
0 0 0 8 3
00084
0 0 0 6 5
00086 
0 0 0 8 7
00088 
0 0 0 8 9
0 0 0 9 0
00091
0 0 0 9 2
0 0 0 9 3
00094
0 0 0 9 3
0 0 0 9 6
0 0 0 9 7
0 0 0 9 8
0 0 0 9 9
00100 
00101 
00102 
0 0 1 0 3
00104
0 0 1 0 3
00106 
0 0 1 0 7
00108 
0 0 1 0 9
00110 
00111 
00112 
0 C 1 1 3
0 0 1 1 4
0 0 1 1 3
00116 
0 0 1 1 7
00118 
0 0 1 1 9
00120 
00121 
00122 
0 0 1 2 3
00124
0 0 1 2 3
00126 
0 0 1 2 7
00128 
0 0 1 2 9
0 0 1 3 0
00131
0 0 1 3 2
0 0 1 3 3
00134
0 0 1 3 5
0 0 1 3 6 
0 0 1 3 7 
0 0 1 3 8
0 0 1 3 9
0 0 1 4 0
00141
0 0 1 4 2

E R R O R S - 0 0 0 0 0

8VMROL TftBLC 

S V M B O L V A L U E
C L E 9 R 2014
DISP 2 0 6 7
VRLL 2 0 0 0
V R L 5 2004

E N D OF P S S E M B L V

2068 RD 00 20 LDA VHL1 
206B 29 0F AND #X000011U 
206D 69 30 ADC #48 
206F 8D E3 04 ST9 10244-227 
2072 RD 00 20 LD9 VRLl 
2075 4R LS« H 
2076 4R LSR R 
2077 4R ISR R 
2078 4R LSR R 
2079 69 30 ADC #48 
207B 8D E2 04 3T9 10244-226 
207E / 

207E RD 01 20 LDA VRL2 
2081 29 0F AND #300001111 
2083 69 30 ADC #48 
2085 8D E l 04 9TR 1024*225 
2088 AD 01 20 LDR VRL2 
203B «R LSR 9 
206C LSR 9 
208D 49 LSR A 
208E Aft LSR 9 
208F 69 30 ADC #48 
2091 «D E0 04 ST9 1024-224 
2094 i 
2094 RD 02 20 LDA V9L3 
2097 29 0F 9ND •X00001111 
2099 69 30 9DC • 48 
209B 0D DF 04 ST9 1024*223 
209E RD 02 20 LD9 V9L3 
20A1 LSR 9 
20A2 <•9 LSR 9 
20A3 Aft LSR H 
20A4 * f t LSR R 
20A5 69 30 ADC #48 
20R7 6D DE 04 ST9 10244-222 
asuae 
20PH RD 03 20 LD9 V9L4 
20RD 29 0F RND #300001111 
209F 69 30 9DC #48 
20B1 8D DD 04 ST9 10244-221 
20B4 AD 03 20 LD9 V9L4 
20B7 49 LSR 9 
20B8 4ft LSR 9 
20B - 4R LSR 9 
20BP 49 LSR 9 
20BB €9 30 9DC #48 
20BD €D DC 04 ST9 1024*220 
20C0 * 

20C0 FD 04 20 LD9 VRL5 
20C3 29 0F 9ND #'<00001 111 
20C3 €9 30 RDC 
20C7 ED DB 04 STR 10244-219 
20CP FD 04 20 LDP V9L5 
20CD 49 LSR 9 
28CE 49 LSR 9 
20CF 4A LSR 9 
20D0 49 LSR R 
20D1 69 30 9DC #48 
20D3 8D D9 04 ST9 1024*218 
20D6 
20D6 60 RTS 
20D7 i 
20D7 i 
20D7 
20D7 .END 

; U N I T
;NIBBLE

; T E N S
;NIBBLE

;HUNDREDS
;NIBBLE

.ETC 

CLRL 2018 COL1 2334 COLOUR 2 0 2 8
MAIN 200B P L U S 1 233B STPRT 2003
V R L 2 2001 V R L 3 2302 VAL4 2 0 0 3

(continued on page 147) 
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If you can buy it cheaper 
weil refund the difference: 

This month's offer is another winner — a 
consignment of 14" R .G.B. colour moritors 
manufactured by J. V.C. — at prices never seen 
before in the U.K. Suitable for use with 3BC Micro, 

RGB MEDIUM RES £199.00 
Resolution, 370x235. Pixels. 
Display, 80 characters x 25 lines. Slot Pitch-63mm. 
Input, Video — RGB Analogue with TTL input. 
SYNC - Separate SYNC on RGB. Features, On/Off 
switch with pilot light. Brightness control. 
Power 220/240V 50/60HL 

RGB HIGH RES £299.00 
Resolution, 580x235 Pixels. 
Display, 80 characters x 25 lines. Slot pitch'41mm. 
Input, Video — RGB Analogue with TTL input 
SYNC - Separate SYNC ON RGB. 
Features, On/Off switch with pilot light. 
Brightness control. Power, 220/240V 50/60HZ 

IBM COMPATIBLE £349.00 
Spec as above v/ith IBM Interface. 

TEAC DISC DRIVES 
TEAC 55F - 5VA" D/S 80 track. Formatted single 
density 400K Double density 800K. only £229.00 
Case to hold two drives with power supply and 
blanking plate. only £39.95 
Ribbon lead to connect one drive to BBC. £12.00 

Dual Ribbon lead £15.00 
Powor load to connoct ono drive to BBC. £5.00 
Ideal for use with BBC Micro. Full warranty. Low 
power consumption. Slimline latest technology. 
Switchable 40/80 track. 

CANON DISC DRIVES 
MDD 6106 51/»" S/S 40 track. Formatted single density 

£129.95 
£995 

100K. Double density 200K. 
Case to hold single drive. 
Leads as with TEAC DRIVES 

THE ORGANIZER DESK 
At last a desk designed for the personal user. Full 
size desk. Suitable for all leading micros. On castors. 
Teak finish. DEALER ENQUIRIES INVITED, only £49.50 

DOGFIGHT 
If you have a BBC 32K with any O.S. become a flying 
ace with our wonderful new game Dogfight. An 
exciting 2 player game with 8 levels of difficulty. 

only £8.65 

12" GREEN SCREEN 
MONITOR 

One year warranty, ex stock delivery, 18 MHZ, Phono 
connector. Limited quantity. only £69.95 

Lynx, Oric, Apple II, Apple III and IBM etc. 
It's safe\to put a cheque in the post today. 

Because, if you find someone who's cheaper, we'l 
refund the difference. 

NASHUA FLOPPY DISCS 
£17.95 for 10 
£23.95 for 10 
£24.95 for 10 

Lead to connecl to BBC £5.95 

Minis 8 ' Discs 
S/SS/D £16.95 for 10 S/SS/D 
S/SD/D £19.95 for 10 S/SD/D 
D/SD/D £22.95 for 10 D/SD/D 
S/S 80Track £24.95for 10 
D/S 80 Track £26.95 for 10 
With full 5 year warranty. All mini discs have hub 
rings ano a FREE plastic library case. 

8 DISC DRIVES SHUGART 
COMPATIBLE 

FD514 S/S Dual density. Formatted 600K Byte 
only £149.00 

FD650 D/S Dual density. Formatted 1,2M Byte 
only £199.50 

Pertec 90 day warranty. 
Case to hold 2 drives — complete with power supply 
and fan. only £99.95 

VIEW DATA TERMINALS 
Prestel, Built in modem. G.P.O. approved, slimline 
design. only £199.00 
' Our price pledge only applies to the JVC monitor 
To order: Add carr iage at the following rates:— 

Discs 85p. Other goods £7.00. Add VAT at 15% to 
total and send your order to: 

•PUS SUPPLIES 
158, Camberwel l Road, London SE5 0EE 
Tel: 01-701-8668 (3 lines) 01-703-6155/6/7 

Government and educat ional 
orders welcome. 
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(continued from page 145) 
LINE# LOC CODE LINE SVMBOL TABLE 

SVMBOL VALUE 
oooet 000O ; PUT "(1 BCD RDD. SRC' ANSHI 2003 RNSLO 2002 NUMH1 «.*v}0l NUMLO 2000 
00002 0000 START 20O4 
0900;" 0000 THIS PROORRM RUNS ON A CB" 64. 
00004 C00O END ASSEMBLV 
00003 0000 THE ACTURL RDDINO UP IS MUCH THE 
00006 0000 SRMF RS IN THE NORMAL.BINRRV,MODE 2 REM FOR THE CIM 64 
00097 0000 THE MR1M DirrEREMCC XC THAT MOW 3 RCM •• •SET SCREEN COLOURG 
00008 0000 THE VALUE IN THE Hl-BVTES 3 POKE33280,0 PCKE33281,0•PRINT "TBI 
00003 0000 REPRESENT MULTIPLES V 100 OF THE 10 REM •••POKE IN MACHINE CODE 
00010 0000 LO-BYTES INSTERD C*7 236 Tlf lES. 20 READD* IFDf-"«TTHEN200 
0001 1 0000 30 Dl*-LEFT«(D«.1> D2«-RI0HT«<D»,1> 
00012 0000 40 V"< RSC< D1 * ) -48*< < ASC < D1 • ) >64 > * 7 > > • I 6 » CASC ( D 2 $ ) < (RSC'v D2$ > >64> • 7 ) > 
00013 0000 TQ RDD THE NUMBER STORED IN NUMLO 30 POKE2*4096*C.V:C-C+1:OOTO20 
00014 0000 RND MUMHI TO THE NUMBER CONTAINED 60 REM •••MACHIf-E CODE DATA 
00013 0000 IN THE RNSLO RND RNSWI PRIR. 100 DATA 34 ,87 ,28 .09 .F8 ,18 ,AD ,02 ,20<6D-00 ,20 ,8D ,02 .2 0 
00016 0000 110 DATA A D , 0 3 . 2 0 . 6 D , 0 1 , 2 0 , 8 D , 0 3 , 2 0 . D O . 6 0 . * 
08017 0000 120 REM •••CONVERTS INPUTED DATA TO BCD 
00010 0000 130 REM •• •FIRST NUMBER TO BE ADDED 
00019 0000 * - (2000 200 PRINT"7f IRST NUMBER-
00020 2000 201 PRINT" UNITS",:OOSUB400 POKE2«4096.R 
00021 2000 34 NUHL0 .BVT *34 210 PRINT TENS"; OOSUB400 POKE2*4096.PEEK<2»40?6)*R*16 
00022 2001 87 NUMMl .BVT «8? 8734 DECIMAL 220 PRINT HUNIREDS"; OOSUB400 POKE2*4096*1.A 
00023 2002 230 PRINT- THALSANDS"; : OOSUB400 POKE2#4096*1 ,PEEK<2»4096+1 >*A*16 
00024 2002 28 RNSLO .BVT *26 233 PRINT 
0O023 2003 09 RNSHI .BVT »09 0928 DECIMAL 236 REM •••SECOND NUMBER 
00026 2004 240 PRINT"SECONI NUMBER' 
00027 2©<M £41 PRINT" UNITO")•OOtXJV+OQ POKE£*4©36-2,FT
00028 2004 F8 STRRT SED ,DEC:MAL MODE ON 230 PRINT- TENS"; OOSUB400 POKE2»4096*2,PEEK<2»'-096»2>*fl#16 
00029 2003 18 CLC 260 PRINT- HUNIREDS"; OOSUB400 POKE2»4096*3,A 
00030 2006 RD 02 20 LDA RNSLO .ADD THE 270 PRINT- THALSANDS"; OOSUB400 P0KE2»4096*3,PEEK(2»4096*3>«-A*16 
00031 200? 6D 00 20 ADC NUMLO ,LO-JVTES 280 SVS 2*4096+4 
00032 20OC 8D 82 20 STA ANSLO 290 PRINT 
00033 200F 293 REM •••ANSWER IN BCD TO DECIMAL 
00034 2O0F RD 03 20 LDA ANSHI ,RND THE 300 PRINT"ANSWER IS" 
00033 2012 6D 01 20 RDC NUMMI ;HI-»VTES 301 PRINT" UNITS",PEEK<2«4096+2> AND 13 
00036 2013 8D 03 20 STR ANSHI 310 PRINT" TENS", <PEEK.< 2»4096*2>/,16> ANfc 13 
OO037 2018 ( 320 PRINT" HUNIREDS,,;PEEKC2«4096*3> AND »• 
00038 2018 i RNSWER IS IN RNSLO RND RNSMl 330 PRINT" THALSANDS",<PEEK<2»4096+3>/!6> AND 15 
00039 2018 j 340 PRINT"H«WM> AOAIN , 1 FOR YES, 9 FOR NO" OOSUB400 I F A O 9 T H E N R U N 2 O 0
00040 2 8 : 8 D8 CLD ,DECIMAL MODE OFF 330 END 
00041 2019 60 RTS , RETURN TO BASIC 399 REM •••SELECTIVE INPUT ROUTINE 
00042 201A 400 OETA» IFA»-""THEN400 
00043 20 IP .END 410 IFASC<A»X46 OR ASC<A«»37THEN400 

420 A-VAL<At> PR1NTR RETURN 

ERRORS - 00000 READY. • 

V 

Qty Price Total 

Programmers Aids 
Catalogue System 
Both Packs 

£7.50 
£7.50 

£13.95 

PIUS Post & Parking 1.00 

£ 

Name: 

Address: 

Send to: Diamondsoft Limited, 
FREEPOST, Cheadle Hulme, 
Cheadle. Cheshire SK8 5YB 
Tel. OG1-40G 8705 (24 hrs.) 

Post Code: 
• diamond/oft 

A better way of computing 

USING 
• • • SCRAPS OF PAPER 

LOSING 
• • • PROGRAMS 

START SECURING 
YOUR LIBRARY 

Use Professionally 
Designed Universal 

Computer 
^p | Stationery 
iff | Pads 

LIBRARY 

CATALOGUE S Y S T E M 

INDEX F O R M S ( 1 0 )

CASSETTE

REGISTERS (so)

FILE DETAILS

^J^CCODING 

BOTH 

plus n 
- - e d e l u x e 

b i n d e r > 
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Superbly styled and quality engineered to provide • 
4 colour hard copy, for home and business use. 

Just look at these leading features: 

$ Quality hard copy on plain paper 
Superb graphics and text capability 

11 Prints 4 colours — Red, Green, Blue and Black 
( Designed to match the futuristic style of ORIC 1 ^ 
• Pfugs straight into your ORIC — printer lead supplied V 

T h e O R , c M C P 4 0 - Setting new standards in 
Micro Computer Printers. ORIC The Real Computer System 

ORIC products available from:-
WH SMITH DIXONS GREENS LASKYS M I CROC 
MICRO PERIPHERALS SPECTRUM COMPUTERS FOR ALL 

and hundreds of independent dealers. 

r ORIC 
MCP 40 COLOUR PRII 

Pvsl • J J indVAT. 

Its here, the exciting new 
ORIC MCP ^.Colour-

Printer. Packed with • 
quality ORIC features 

to start building j 
your ORIC 

system. J k 

ORIC 
O R I C P R O D U C T S I N T E R N A T I O N A L LTD Cowoi th Park Mais ion , Cowoith Park, London Road, 

Sunninghill, Ascot, Berks. SL5 7SE



ORIC 1 16K & 48K Micros 
• Superb Styling 

Ergonomic keyboard with 57 moving keys 
28 rows x 40 characters high resolution 

^Teletext/Viewdata compatible graphics 
6 Octaves of real sound plus HI*FI output 
Centronics printer interface and cassette port 
Free user manual, cassette recorder lead and 
Driver game included. 

ORIC 1 Todays best value in real computer systems. 

PTo be launched within the next few 
weeks - the revolutionary 

ORIC 3 " MICRO FLOPPY DISK DRIVES, 
with incredible access time and data 

storage capacity. 
Other peripherals to be launched this year... 

It is Orics policy to continue to expand our 
product range, in order to offer our customers a 

comprehensive, professional, Micro Computer 
system, at a realistic price. 

We believe that with the launch of our MCP 40 
colour printer, and our combined computer/software 
value packs, we will continue to lead the small micro 
market in both quality and value. 
T i t l e s m a y v a r y sub jec t t o a v a i l a b i l i t y b u t t h e a p p r o x i m a t e va lue w i l l n o t . 

c Copyright ORIC PRODUCTS INTERNATIONAL 1983

, ORIC-116K 5 
VALUE PACK 

ORIC 16K plus £30 ' 
worth of ORIC Software

for O N L Y

U £ 1 2 9 . 9 5 i n c , V A T 
TtAOt YOURSElf 8ASC 

flljfc HlWt HMWtt UH1L fUbMI 
Ebfe MUUIGAMES 



I N V I T E SOME N E W 
FRIENDS R O U N D T O N I G H T 

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

X -

SUPER 
CENT IPED E 
and PAINTER 
Supe- Centipede is a full colour rracnme code 
arcade game where Ihe object is to defenc 
yourself with your laser against a fast moving 
centipede which weaves m and our of rhe 
mushroom parch Beware of rhe man eating 
spiderf 
Pamter-You must diffuse the time bombs if 
r l u r r i ' t i c , i l order whilst leaving a trial but you 
must not cross your path 
For I6K/48K Spec t rum € 5 . 5 0 

PLEASE SEND M E T H E F O L L O W I N G 

NAME ADDRESS 

I enclose cheque/PO payable to C-TECH SOFTWARE 

TOTAL £ 

• 184 M A R K E T ST • H Y D E • CHESHIRE • SK14 1EX | 

FIGHTER PILOT 
& CITY BOMBER 
I his is an ingenious program lor the Dragon 
i 2 It begins with a briefing session giving 
retails of tne sever.il attac v waves and shows 
you pictures of the aircraft ncluding 
Messerschmidt arid Junkers You have to get 
the aeroplanes within your sights and shoot 
them down There is a parachuting sequence 
ii makes full use ol Hi-Res graphics, colour anr: 
sound Al l t h i s f o r € 5 . 5 0 

FROGGER 
a n d S P E C M A N 
Spccman has great machine code graphics 
wi th 3 to 5 ghosts, power pills and a real 
munch,e nan who munches m all 
directions 
Fiogger-2 screen superb representation with 
lull colour Hi-Res Frogs, Cars, Roads, l ogs, 
Turtles and riverbank wi th super sound 
effects 
For 16K'48K Spectrum €5 .50 

K R A Z Y 
K O N G 
)C0% iricLl me code program featuring 
3 sc/eensof Hi-Res Gorilla. Barrels F/reballs 
Conveyor Belts and a running and jumping 
man who must rescue his girlfriend from the 
enraged Kong 
For t h e U K S p e c t r u m €5.50 
R I N G O U R TELESALES N O W 

(061-366 8223 

KRazy 
KONG 
I 40KS«aWjM 

C-TCCH 
J JHros i I 



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". 
SUMMER C A M P 
• I have read in American 
comput ing magazines about 
summer camps which con-
centrate on computer use. Is 
there anything like that in the 
U.K.? 

Malcolm Parks, 

Amersham. 

CAMP BFAUMONT runs camps in 
London, East Sussex, Devon and the 
Lake District for four to fifteen-year-
olds. As well as the normal sporting 
and recreational activities, each 
camp features a computer ccntrc 
where half of each day is spent 
working on a computer for each 
person. The computer activities, as 
well as instruction in Bisic program-
ming, include films and lectures. For 
the more advanced computer users 
there are one, two and three week 
projects on robotics and artificial 
intelligence, including the use of 
machine code. Both residential and 
non-residential camps arc available. 
You can get more information from 
Beaumont Summer Camps, 73 
Upper Richmond Road, London, 
SW15 2SZ. Telephone 01-870 
9866. 

A N A G R A M 
• I am the owner of a 48K 
Spectrum and have been trying 
unsuccessfully to write a pro-
gram for working out anagrams, 
that is to print out a seven-letter 
word and every combination of 
the seven letters on Ihe screen. I 
would be most grateful if you 
could help. 

G Smith, 
Tync and Wear. 

ONE WAY to tackle this would be to 
use the Sinclair's string-slicing 
facilities to break the word down 
into seven separate characters, and 
take the code of each and place these 
in elements of an array. Then you 
could use the random number 
generator to randomly mix the 
elements of the array, f inal ly 
printing out the word asing CHR$. 
You wil l need two loops, one inside 
the other, to ensure that each 
element of the array is only used 
once in each anagram. 

ORIC QUERY 
• I have owned a ZX-81 for 
about a year now and recently 
decided to buy an Oric 1. On 
going to shops such as Dixons 
and WII Smith to buy directly 
rather than by mail order, I was 
told that the stores only stocked 
the 48K model. Wanting a 16K 

rather than a 48K version I was 
rather disappointed. On further 
enquiry at one shop I was told if I 
ordered a 16K version by mail I 
would be sent a 48K machine 
and asked to pay the difference. 
Is this true? Do I have to buy a 
48K machine? 

T Zahoui, 

Shoreham. 

ORIC'S PR c o m p a n y , i n r a t h e r 
guarded replies ro my queries, said 
"most of the 16K production has 
gone to Europe but Tangerine is 
selling a few by mail order". At 
present, i f you order a 16K by mail 
order, you may be sent a 48K Oric 
"on loan", with the idea that when 
the 16K becomes svailablc you wil l 
be given the option of swapping 
your 48K for the 16K, or of paying 
the difference. When I bought an 
Oric by phone when they were first 
advertised last October, I ordered 
the 16K, but received a 48K, my 
credit card was debited for a 48K 
machine, and no "downgrade option" 
was offered. Oric assure me this was 
a mistake. Ian Osborn of Norfolk 
wrote to ask i f it was possible to buy 
a 16K model now, with the idea of 
buying an upgrade kit to make his 
Oric 48K in due course. Oric's PR 
company says that "no expansion is 
possible for the Oric". 

DISABLED HELP 
• My 14-year-old son is 
disabled, but wants very much 
to be able to u»e a computer. 
Our local computer shop has 
been most sympathetic and has 
tried to help, but have been 
unable to make any specific 
suggestions on how we can equip 
a microcomputer so that my son 
can use it. Is there a resource 
centre we can turn to? 

Mrs K Jones, 

Edinburgh. 

UNFORTUNATELY , y o u d o n o t 
mention the natutes of your son's 
disability, which limits somewhat 
the advice I can give. I have heard 
from a number of people over the 
past two years with disabilities — 
generally involving limited move-
ment and control skills — who have 
managed to find satisfactory ways of 
operat ing their computers. 
Electriad, New Street, Aylesbury 
(0296) 87309 should be able to assist 
you, particularly ir respect of use of 
C o m m o d o r e computers such us the 

Vic-20. 
You may also li*c to contact the 

Disabled Advice Scrvicc, Athcldcne 
Community Centre, Garrart I-ane, 
I^ndon, SW18, 01-870 7437, and 
the Disabled Living Foundation, 
346 Kensington H igh Street, 

London W14, 01-602 2491. Contact 
a Family is a organisation which 
links up parents throughout the 
U.K. who have a handicapped child 
living with them at home. One of the 
fathers asscciatcd w i t h thfc 
organisation is a computer buff who 
has set up a scheme called CAFCAL 
— Contact a Family Computer 
Assisted I-carr.ing. The scheme is 
based around the Vic-20 and is 
building up a library of suitable 
programs. You can contact the 
group at 16 Strutton Ground, 
Victor ia, London, SW1 P2HP 
01-222 2695. CAFCAL welcomes 
suitable educational programs from 
any Vic-20 users. 

TEXAS PRINTER 
• I have recently bought a Texas 
Instruments TI-99/4A computer 
and I want to connect a printer 
to it. I have been told by one 
shop that although there is a 
Texas printer, it is not yet 
available in the U.K. Is this true, 
and if so, what printer can I buy 
which is suitable for my com-
puter? 

Scott Shatv, 

Hounsloto. 

CONNECTING a p r i n t e r to the T I -
99/4A is a rather involved and 
expensive process. The official T I 
printer retails for £481 but is not 
currently available in the U.K. 
Before you can connect any printer, 
including the Texas one, to the 
computer you need to buy a 
peripheral expansion box for £159 
and the T I RS-232 interface which 
costs £117. Once you have these, any 
printer which connects with an 
RS-232 interface wil l work, such as 
the dot matrix printers made by 
EpMJii — ihcbc M a i l u i u u i i d £400. 
Texas peripherals are available by 
mail from Landau Electronics, Lion 
House, 227 Tottenham Court Road, 
London, WC2. You can check on 
availability by phoning them on 
01-580 7383, extension 28. Texas 
tells me that a range of cheaper 
peripherals wi.l be available "real 
soon". These are designed for the T I 
pocket computer, the CC-40. An 
adaptor wil l be available to connect 
these to the TI-99/4A. 

FAST DEFENDER 
• I have written a s imple 
Defender program on my ZX-81. 
However, it mns too slowly to be 
much of a game. How can I 
speed it up? 

Andrew Marsden, 

London \V4. 

THE SHORTEST, and best answer, 
would be to learn machine code, and 
then rewrite the program in machine 
code, ra ther than Basic. H o w e v e r , 
this is not an easy task although it is 
a skill you should seriously consider 
acquiring. The way in which your 
Basic program s written; that is, the 
order of the lines, and the things you 
get your computer to do, such as 
raising numbers to a power, or 

making decisions all have an effect 
on the running speed of the 
program. Try to write it so you make 
as few decisions as possible. 
Generate at few random numbers as 
possible — you may be able to 
generate jLSt one random number 
each time ihc program cycles, and 
use this in different places, f ry to 
make the urogram run in a clear 
loop, with a single Goto at the end of 
the major bop. An alternative to a 
Goto is a vast For-Next loop which 
contains a much higher number than 
you arc likdy to need — such as For 
A - 1 to 100,000. Finally, make the 
first line of your program Poke 
16389,75 to slightly speed the 
computer up. 

NEED TO KNOW 
• l have had my BBC Micro for 
five weeks now, and have bought 
some commercial software for 
it. The quality of the tapes I've 
bought is very high, but I find 
the programs most depressing. 
Why? simply because my puny 
efforts at programming seem so 
weak when compared to the 
effects possible f rom 
accomplished programmers. 
What is the best way to improve 

my programming quickly? I 
should add that the BBC is the 
first computer I have ever had, 
and I am barely past the 
For-Next loop stage of Basic 
programming. 

Colin Chelnton, 

Southampton. 

THE OI.D ADAGE about lea rn ing to 
walk before you try to run holds true 
for programming. The learning 
curve for Basic is fairly steep at the 
beginning, but soon evens out to a 
very gradual rise. You sound as i f 
you arc past the worst already. The 
three best ways to improve your 
programming arc to get in touch 
with a local users' group, join one of 
the national user clubs, and read 
some books on the subject. An 
advertisement in your local 
newspaper,or a notice in a computer 
shop — such as your nearest BBC 
Micro dealers — should uncover 
other users in your area. The two 
national clubs are Laserbug, 10 
Dawley Ride; Colnebrook, Slough, 
Berkshire, SL3 0QH, Beebug, 374 
Wandsworth Road, London SW8 
4TE. There arc many, many books 
for the BBC Micro. One of the latest 
is The BBC Micro Book - Basic, 

Sound and Graphics by M c G r e g o r 
and Wait, published by Addison-
Wesley. Others include A PL for the 
BBC Micro, The BBC Micro, An 

Expert Guide, Instant BBC Micro 

Machine Code, The BBC Micro 

Revealed, Easy Programming for your 

BBC Mico, The BBC Micro 

Compendium, Games BBC 

Computers Play, The Book of 

Listings, your BBC Micro Teach 

You to l*rogram, l*ractical Programs 

for the BBC Computer and Acorn 

Atom, 30+ Programs for the BBC 

Micro, and 30 Hour Basic. 
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R S.S. THE FUTURE 
CREATING FANTASIES FOR 

DRAGON AND NOW 

KRAZY KONG 
All machine code version of the 
popular arcade game. 
This program has all the features 
of the original and is every bit 
as fast. 
3 different screens make it 
difficult to beat. 
ZX8116K 3-95 

HOPPER 
Can you help Fergy and his 
friends get across the 4 lane 
highway and back to the lilly 
pond? 
Includes Crocodiles, Logs, 
varying traffic speed etc. 
ZX8116K 3-95 
ORIC 48K 6-95 

CENTIPEDE 
All machine code - very fast-
Superb graphics Better than the 
original. 
ORIC 48K 6-95 
BBC A OR B 6-95 

For Fantasy and Reality 



MAKERS 
ZX81, SPECTRUM, 
ORIC AND BBC 

SEEK 
r g ^ g L g 

LIGHT CYCLE 
All the speed and excitement 
you could want, very addictive. 
Race and block the computer or 
another player. 
SPECTRUM 16K 48K 5-95 

ATTACK 
Attack is a super fast, all machine 
code arcade style game. 
You are the Chief Security 
Officer on the prison planet 
'KOVENTRI' where all the capt -
ured space invaders are kept 
until a humane way of dealing 
with them can be found. There 
has been a major breakout and 
it is a race against time to stun 
the invaders and return them 
to Ihe compound. After 
being in the open too long they 
mutate and become much 
fiercer. See how long you can 
keep them all locked up. 

DRAGON 7-95 

DEEP SPACE 
Alarms begin humming loudly as 
warning lights flash at you from 
the computer control console of 
your ASTRO-CRUISER. 
Within seconds a huge ball of 
destruction explodes outside 
your observation port, battering 
the ship violently. 
A quick check of your tracking 
screen shows you to be entering 
one of the worst space storms 
ever recorded in that quadrant. 
Your only defence is your skill 
with the laser cannon. 
We DARE you to take control 
and fight your way to safety. 
Unless you can blast a way 
through your ship will be crushed. 

SPECTRUM 48K 5-95 

INVADERS 
At last the version you have 
been looking for. Quite simply 
unbeatable. 
ORIC 48K 
BBC A OR B 

6-95 
6-95 

SEND CHEQUE OR P.O. 
TO P.S.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. 

FOR INSTANT CREDIT CARD SALES TEL (0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER.COVENTRY(0203) 667556 



•CP/M IS A REGISTERED "RAOE MARK OF D G 'AS. RESEARCH INC 

Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself hasa great 
deal to offer. It is available in two forms: Model AD, 
shown below, with a built-in linedisplay;and Model A, 
without the line display Both models can operate 
with a monitor or a television set 
MEMORY 

• 24 Kbytes of ROM; 
• 32 bytes of RAM, at least 28K of which is available 
to the user 
THE SCREEN DISPLAY 
• 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at your disposal; 
° 24 or 30 lines to the screen; 
• well -formed characters, with true descenders; 
• a full European character set; 
• normal or reverse video, high resolution graphics 
on screen of controllable size, 256,320,512 or 640 
horizontal resclution by 250 vertical lines; 
• a facility to set up a "page" of up to 255 lines, with 
the screen acting as a "window" to display it; 
• ability to ma ntain several such pages simultane-
ously, and to switch rapidly between them; 

, • text may be used on graphics screen as well as on 
parts of the video screen not used by graphics. 

SOFTWARE 

Enhanced ANSI BASIC; screen editor (32 
commands); mathematics package (10 significant 
figures); graphics commands. 
• a very frier dly screen editor - a delight to use and 
readily adapted to text processing; 
• arithmetic to 10 significant figures; 
• very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific 
applications; 
• a powerfu, much enhanced BASIC; 
• a very flexible operating system, which allows any 
data stream to be opened to any device. 
INTERFACES 

• two tape cassette ports built intotheprocessorunit; 
• a built-in printer interface; 
• abuilt-incommu n icatio ns i nterface (V24 /RS232); 
• a video monitor interface; 
• a TV interface; 
• an expansion interface for NewBrairi system 
expansion modules. 
KEYBOARD 

• standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 

CHARACTER SET 

• 512 characters, including the full ASCII set all 
European accented characters, Greekand graphics 
symbols. 
GRAPHICS 

• 20 powerful graphics commands; 
• all text characters usable on the graphics screen; 
• variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory 

Y)u can get everything in the box on the 



If you u ndersta nd the facts a nd figu res on 
the leftyoull soon realise that NewBrain has to 
be one of the most powerful micros around. 

However, if you find the box on the left a 
little hard to follow, don't worry. 

We've got over 120 dealers nationwice 
whove got all the answers at their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and itll take CP/M; 
so if II work on the same system as similar big 
businessmicros.givingyouthecapacitytouse 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

It's designed to take disks, printers and 
memory expansion modules(upto2M bytes) 
plusanything else you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone in the 
know on the right * 

They'll answerall your questions and give 
you a full demonstration. 

A/eur/3'urin 
Grundy Business Systems Ltd., Grundy House, 

Somerset Road.Teddington. 

DEALER NETWORK 

AUKIWHAM GLOUCESTER MILTAX KEYNES 
PtiARMACYOCMPUTER SYSTEMS MILECUIP COMPUTERS (0^52 4LL010I 

THE MOOEL SHOP (04524ICK531 
MlljM <LYRESCOMPU;: R CEMfi. 

(0*1-9280087) 
MILECUIP COMPUTERS (0^52 4LL010I 
THE MOOEL SHOP (04524ICK531 (W.Y6688U) 

NEW MILTON ANDCNER GREAT YARMOUTH 
(W.Y6688U) 
NEW MILTON 

fA8S 1026-1583331 hAYDL EL£cTR!mcs LIMITED SNIPlCOK'PUTiRSLIWiTED 
BARM1EY (01935786?) (042*.617477J 
fMfr*nFFK2$lWI IFSITO aiiinFnsn NFWtASTlFIIPflN-TTMF 
10*26889)6} MCO JC',C4B35745»I MICR)0C«E COMPUTERS 
BARNSTAPLE HAMILTON 05K6I7C77! 
LANOKEY-NEYM.AAO <327177383) 
WACAM£RAS(C271 >80371 

STRATHC.YOE MICRO CENTRE OFFK: IN'cRNATlDNAl |C€326lOf«5) LANOKEY-NEYM.AAO <327177383) 
WACAM£RAS(C271 >80371 (0355222517) Ntrt'YARKET 
BtOFORO HARPENDEN 3ATA8ASE :C6396673lll 
MKROPOA: K BUSINESS AP'lJCS CONSULTANTS IN Of f t t POWER NOTTINGHAM 
(W4ZM97I) 
BlRMMGHAM 

(055/7 6c91!l MISRKlNOn IGHAWi (W4ZM97I) 
BlRMMGHAM HASTINGS (05C4412455I 
CW.ISTOOOMFMTERJ HO THrCOMPUTf̂ CEN"rRri3MS1ITO LASWS (NOTTINGHAM) 
(021-6326438) 
LASKYS (BIRMINGHAM1 (021-632 6303: 

(0424 459190) 
HAVAOODS HEATH 

(0M44l5iMj 
A3TU (N0T"INCHAM^ LID 10602 705»i. 

MICHO-C (BIRMINGHAM) APPLIED PR03RAMMING. MITED OWAIKIR* 
(021-233 1IM) (8444 450064) 

HEfitfORO 
MAIlHOllSEOOMPUTtRSLTD 

TYPEWRITER CENTRES (021622 5 i« l 
(8444 450064) 
HEfitfORO (0&K78 901) 

BRADFORD MONEYSETT COMPUTERS LTD PETERBOROUGH 
NORTHA'AY CDWPI.'FRSI RVICES (0432279404) LASH'S (FETEREOfiOUGH) 
(0274 588238) 
BRIGHTON 

HERTFORD 
RMR COMPUTER SERVICES 

(073̂ 313513! 
HANDS-ON COMPUTERS 

lASfcYS (BRIGHTON) 0)273 7256251 (0992 56160) (073; 312418) 
BRISTOL HIGH WYCOMBE PLYMOUTH 
U.ECTR0PR NT COMPUTERS SUM ITCOWPL'ERSYSTEMSITD o i s k ' i s e I-TDSC752267WOI 
(0772 290375) ;04-H-327 238) POTTERS BAR 

h u l l f x i i ' w e e . v ? c u u p u t e « 
MICRO C(BR SFOI.K02726505W) TOMORROWS iWRi 0 (IK5? 2<88 7) IO?I:-4W| 
COLSTON COMPIiTfR CENTRE LTD HUNTLY p r e s e t 
(32r2?7e€l0) 
BHOMUY 

1C E (ELECTRONICS) (0466-83 337) MCRKYSLTO (0514267271) (32r2?7e€l0) 
BHOMUY ISLE 01 MGHY p r e s t o n 
iASKYS<8R0WieY) 101464 7823} VECTIS COMPUTER SERVICES 1 ASK'5 (PRESTDH) (0772 59264) 
MKXMU (C983528345) REAOMG 
BDROERCOMPiniHCA KIUDIRMINSIER i AS«S(RiA0i«G1 (0734595450) 
--•ROGRAWVINC<C54?t3&3l MC«!> MART 10562 7421421 r i chmond 
CAM6ERLET KINGSTON TANTUS MlCRCSYS'fMSLTO 
ASYSTSYSlEMSOOHSUlWttTSLTO lASKYS(MNGST0N)(01-54612711 <019107299) 
<027628397) 
CAMBHIDCE 

VtttM STORES LIMlfH»(Ort494900) rugey <027628397) 
CAMBHIDCE ICAVlflGTONSPA CfM:OM=LTERS>̂ TFMS 
:; c C {CAMBRIDGE: l ie (0223 835J30) MWUCXSHIRE COMPUTER CZMTNE (075 7C622-4} 

SA1EEHSTEAD CAMBRIDGE C0MPUTtRSK»MJ«3 653341 <09253118731 
(075 7C622-4} 
SA1EEHSTEAD 

CANTERBURY LEEOS 1R irfiT RUIftNIS (01457 76491 
M DA'tIGH I EiAIA SERVICES ITD UICRO-C (LEEDS) lOS.i24Afi63i: SARIlBURYGRfEH 
(022/69050) MCRCCELLCOMpl."iR SYSTEMS Nt-MUHl MMM1EMENTSLRVLIU 
CANYIYISIANII <C5326813«) iCMS5 63I8'9/Ol 
MERCURY MICROSYSTOMS LTD ALLANMPI ;.r(rRiTn;n53?6K?')V) SHEFTWLO 
!02b«6-K>i6J) l e k i s i l h T A EDUCATION LTD|07426385J9l 
CAROirE 111 UY COMPUTER SYSTEMS I ASW>($Hi:F«l!lO>{0?42 7KB7J) 

SOUWAWPTON IASKYS1 CARDIE f 1 (0222 374893) (0533553964) 
I ASW>($Hi:F«l!lO>{0?42 7KB7J) 
SOUWAWPTON 

aiAUONI3IMU5 VJij^<Uio«TERi<qwo MICHICnOUTHAMPTDN) 
PRlNTIVITYLTQ(0240749C6> V S R COMPUTER SUPfafiT SERVICE (07u: «67ft 
CIIATIUM '.C533 767779) GODWIN ELECTRICAL LTD 
WED WAY COMPUTERS (0634 8263901 u n g r c l o (070; 74-JJ22) 

STHCLIER CHELTENHAM SNOteECH MICRO CLKTRL 
(070; 74-JJ22) 
STHCLIER 

COMPUTER ViACn LTD (0242 58434J) IC04 2 8 324761 THr >R0:fSS0RC?STRE(IERSFY| 
CHESTER L1WRPODL (053< 77070) 
BElLAROElECIRUNCSllD I f.SKYS 11 f.'i RPOO. 1l<61 2362823) WTA5TREAM (JERSEY)ITD 
I0244380123J LONDON <053*712191 
1 ftSKYS (CHESTER) IG04A 3176671 
COLCHESTER 

D1X0NS PIIOTOGRAPHICIUKI LTD 
I'jl 49J 7376) 
lIQHMXao COMPUTERS 
lOI-WC 7383) 

STOOIPORT 
OISKNISE COMPUTER CtKTIKS LTD 

UAPP03RH 0GMF< 1 ICR Oi N1 HE 
IG2C6 684711 

D1X0NS PIIOTOGRAPHICIUKI LTD 
I'jl 49J 7376) 
lIQHMXao COMPUTERS 
lOI-WC 7383) 

<061-477 5M1) 
AI.PI-A 9US.'NESSC0WPIlTERStTD 

CORK MICRO-C (LONDON NWl)(0i-387 9273) (Obi 1777799) 
CO S0UMPU1IK;'.̂ .<0002238® TRAWW MICROSYSTEMS LTD s i r o u d 
CORRINGHAW 1014065240) "'If N0C£l VIOP (045-36 59701 
C & L QQMPUli RSLTO (0375 6J ftBbol 
CCNENTRY 

LASKYS(QU!INSWAY»01229B4251 
I ASKYS(IG11f N -IAV COURT R0A5I 
(01-6380845) 

s u r i i i o n 
COMMTASOIVf (01 3905135) 

COTe N1RY MICROCE NT Rl 

LASKYS(QU!INSWAY»01229B4251 
I ASKYS(IG11f N -IAV COURT R0A5I 
(01-6380845) SKA/llEY 

|D203 M9«2) 1 ASK*S(OXri)RDSTREEI/ PF1 f R RAIPH |<2 62230) 
CROTOON 
i askys (CR( i yoonkg: ti«i :i;i?7! 

(014934623) 
01 rc i INSTALLATIONS LTD 

TEOtlNGION 
Ml PROGRAMMERSLTO(019U mu) 

CIARIINGT01 (01-5796771) STAr,T:RMINAI SITO<0! 9*30777) 
qah i i r t& iok c w m i m t r r shop 1 HE r«o VIO t D It Mi r 1 LTD i t l c n v o u t h 
lOJ2!i48?AWl <015216146) OlitSTEl COM WIERS (0626722S8) 

THIR1K DERBY M R DEAN ft SflNS LTD 101-723 4630) 
OlitSTEl COM WIERS (0626722S8) 
THIR1K 

FIRST 0Y-: COMPUTERS WELBECftVlOEDlOl 4863783} ivaptrtn ma74agemen '• s w e w s 
<033249672) ROIEIY COMPUTER S?X«CES<W2| (C84S 5973301 
DUBLIN 4 (0I-7/) 13821 t h o i h t o n w a t h 
1HI i Ct GROUP lif 005 AUDIO ma rkc1 IRC (Itt)lTO CROYBONCOMPllTlRCENIRE 
(0001601497) (Ul 5602564) lOI 6)9122C-) 
OUNFERMLINT WrCOWPilTTRSITDlCl m 1443) TUNIRIOCf WELLS 
ANCIRfcW THOMSON (os53 724545) LOUCHBDHOUGH WCHJ*0CMPUTERSERVICF.S|KE*T) 
DURHAM OA'A ONE s y s l ' m s l : j (050 l )377»l l \0W2fJ67C6U) 
magnum COV>'UIER$(0386 7334801 MICRO C(LOUGH»OROUGH| fill lll'JHO SI -JPICC92 27&311 
EAIING ( 0 w j 3 7 ? 6 7 \ IIXRIIDGE 
TEMPI I PHARMACY CDVKillERS (01-9912.99) LUlOn >B MCRO (089s 579081 
EDGWARE lASKYS(LUT<X1)tQ562 38302) a a l ' o n o n thames 
QTADH I'HOOUCTSlTDflll 961 I&8Y MICRO C(l UTONHOSB? 425079) PMFJCIB2285S) 
EDINBURGH WAHXNHEAD KEY (OMPUIER CENTRES LTD 
. Awe, (EDINBURGH) (031556 2914) KUMACOMPUTIRSLTD < w <277 7/81 
XHWMOI2IFS?lC(EDlNeURfiH) <0828 71778/91 WAItiHAM 
fflSl-2»«Wi) WAIDSIDNI ( jam's r COMPUTERS (09395 513831 
ELSTHEL t AS'.YS iMi'JOSTOIl-1 (0622678165) w a n i i n g t o n 
KSTBHiOOMPUTIRCENTRI MA1CHESTIR h o r ' l l l ' r n c o m p u t e r s l - 3 
^ i w i i n s c c o m ; ' l ; ' • r shi;'-'s 1 11) 

•0bl»32 
<09335110) 
vnanwo 

(BRIDGE 00MPIITERSYS7; MS (0378 761410 WiCftCC<MANCBESTERi l a s w < wai1 < « o i 47488! 
gui INGHAM (Ii6;-B3< Olili 

UU9tYS|U.V4CHLSTERl 
WWYN 

MEDAWT MICROCOMPUTERS LTD 
(Ii6;-B3< Olili 
UU9tYS|U.V4CHLSTERl AMI LA I NTS rpr1ses (OliS s12433i 

(C63« 57WW) IC6183263S/i WtNXWER 
GLASGOW IOMAX LTD (0618326267} ta race1 t o (0795623966) 
VCTOR MORWSlAUOW VISUAL) WARYPORI w i n d s o r 
(Oil ?2l{fW»i MARYPORT HOME OCMP1JT FAS (0300 $1 :<2I)) CAS1E OOMPUTIRS196 581 IB) 
1askys lOI ASGOA'I (HI 1 »>", j?47> MI0DIES8R0DGM YORI 
AMERICAN COMPI LERS i ENGINEERS W W . TECHMCOOMPUTERSYSTEMS i a s ! ys i yo rk1kkm6412211 
(04s-24S2427) (0042221501/21 VITRfFlNCHl,09C4 523951 

left from anyone in the box on the right 



Extend the sound 
capabilities of your Dragon 

Dragon 32 

Sound Extension 
Module 

• Fully-cased module plugs into cartridge port
• Provides 3 channels of sound: 3-note chords and
harmonies over 5 octaves

• Uses new BASIC command. No need to 'Peek'
or'Poke'

• Many built-in sound effects (e.g. bomb, laser)
• Music and graphics can occur together w i t h o u t 

loss of speed 
• Two Input/Output ports included
• User manual provided, with examples

Cheque/P.O. to:-

J.C.B. (MICROSYSTEMS) 
29 Southbourne Road 

Bournemouth BH6 5AE 
Tel: (0202) 423973 

ONLY 

£34.95 
inclusive 

VOICE SYNTHESIZER AVAILABLE SHORTLY 
Wri te or phone for fur ther details 

H8-H 
SOFTWARE 

For the BBC Computer A or B 

EARLY ONE 
an educational game 

for early readers for £6.50 

be early get the worm not the bird 
S e n d S . A . E . fo r a c a t a l o g u e o f o u r o t h e r e d u c a t i o n a l 
g a m e s a n d u s e f u l p r o g r a m s f o r t h e B B C a n d D r a g o n 
C o m p u t e r s . 

P lease s e n d o r d e r s a n d c h e q u e s / P O / T r a n s c a s h 
{ N o 6 1 4 1 3 1 1 7 0 7 ) t o : 

H & H, Dept A , 53 Holloway, Runcorn, 
Cheshire. 

SIR Computers Ltd 
CARDIFF 

Agents for Acorn, BBC and TORCH 
Computers 

BBC M i c r o c o m p u t e r s 
Model B £399.00 
Model B with disc interlace .. £509.00 
Single 100Kc!isc drive £249.00 
Dual 2 x 100< disc drive £389.00 
The disc marual and utilities disc are both included. 
Upgrade of BBC Model A to B £90.00 
Please telephone for up to date in fo rmat ion on Prestel, Teletext, 
speech syndes i s , second processors, etc. 

TORCH Computers 
Z-80 Disc Patk for the BBC Microcomputer £897.00 

This uni t connects to the BBC M i c r o in :he same w a y as a 
normal disc dr ive, bu t as wel l as o f fe r ing a dual 2 x 400K disc 
dr ive for usa under BBC BAS IC or other languages it provides the 
op t i on of i s i n g the w ide range of C P / M sof tware available for 
business a r d data processing appl icat ions. The f i rmware suppl ied 
w i t h the machine al lows sw i t ch ing be tween BAS I C and CPN, a 
power fu l operat ing sys tem developed f r om C P / M 2.2. 

In addi t icn to the disc pack a second processor is suppl ied. This 
is a Z 80A w i th its o w n 64K R A M card, commun ica t ing w i t h the 
6502A in the BBC compute r t h rough the 'Tube ' . Typical ly the 
speed of execut ion of p rograms under the twn-p rocessor system 
is increased by up to 50% compared w i t h a convent ional single-
processor computer . 

A th i rd processor, the 16 bit 68000, wi l l short ly be available. 
TORCH CF24). £2.795.00 

This an extension of the BBC m i c r o c o m p u t e r / T o r c h disc pack 
system, available in a single uni t . The computer conta ins a BBC 
based peripheral processor connec ted to the main Z-80 computer , 
a dual 2 x 400K disc dr ive as descr ibed above, a h igh resolut ion 
(80 character) colour mon i to r and a complete Br i t ish Te lecom 
approved 1200 baud m o d e m . It is t he only m c r o c o m p u t e r w h i c h 
has been tyanted permission for d i rect connect ion to the Publ ic 
Sw i t ched Telephone Ne two rk bo t h in the U.K. and the Uni ted 
States. 

The TORCH can commun ica te either direct ly w i t h another 
T O R C H or w i t h vir tual ly any o ther t ype of computer via Prestel. 
Using the Gateway faci l i ty of Prestel it is possible for the TORCH 
to access vast a m o u n ts of in fo rmat ion s tored by private 
organisat ions on publ ic database systems. The Mai lbox faci l i ty of 
Prestell also a l lows the use of electronic mail 
T O R C H C1-240/10 
T O R C H CF240/21 

A s above bu t w i t h a 10 MB hard disc dr ive. 
A s above bu t w i t h a 21 MB hard disc dr ive. 

Per ipherals 
Seikosha GP100A printer 
NEC PC 8023 printer 
Epson FX 80 : / T type 3 printer 
Microvitec 14" RGB Monitor 
Kaga 12" RG3 Monitor 
Sanyo 14" RGB Monitor 
High resolution 12" black/green monitor 
We have still got a few Jupiter Ace computers left in stock 

f229 .00 
£389.00 
£470.00 
£299.00 
£280.00 
£260.00 

£95.00 
£89.00 

S o f t w a r e 
W e current ly hold in s tock programs f r o m the fo l l ow ing suppliers: 

Acornsoft 
A & F Software 

Bug Byte 
Computer Concepts 

Digital Fantasia 
Golem 

UK Software 

Level 9 Software 
l/lolimerx 

MP Software 
Pro-gram Power 

Salamander Software 
Sofrwaro for All 

Superior Software 

Unfor tunate ly w e are unable t o supply sof tware by mail except as 
part of a larger order . 
Delivery by Interlink of any of the above items £10.00 
Unless otherwise s tated all prices inc lude VAT . 

SIR Compu te rs Ltd. 
91 W h i t c h u r c h Road, Cardi f f 

Te lephone (0222) 21341 

156 YOUR COMPUTER. AUGUST 1983 



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. 

Detective 
Gary Gates, 
Huyton- with - Roby, 
Lincolnshire. 

THE PROGRAM is a problem-solving game 

asking the player to use his dcductive powers. 

It begins by showing a plan of Clive's House 

on the scrccn in which a murder has taken 

place. It is the task of the player to deduce the 

room where the murder took place; the 

murder weapon; the murderer's motive; who 

committed the murder. 

Each time the game is played the computer 

randomly generates a different code based on 

the four above parameters, and it is the task of 

the player to find out this code. 

To help solve the code, the player has 

control of a man, shown on the plan of Clive's 

House. The man is controlled by the four 

cursor keys and the number of movements it 

can make is determined by a pair of dice 

shown in the centre of the plan, which are 

controlled by the R key. 

The initial task of the player is to move the 

man around the plar. and enter one of the 

rooms. 

On entering any room, the list of possi-

bilities is automatically shown on the 

screen and the player is invited to select his 

choices. After inputting the choices, if they 

prove io be correct then a "Won" message is 

flashed on to the screen along with a score and 

a rating. 

I f the choices prove lo be incorrect, then the 

list of possibilities is again flashed onto the 

screen but, this time, one choice which was 

incorrect is indicated by an inverted full stop. 

The player is then invited to continue the 

game. If the invitation is accepted, then the 

cycle is repeated. 

However, if the player decides to quit before 

solving the code, then a failure notice is 

flashed on the screen. This program is only 

suitable for a 48K Spcctrum. 

> i £ 
I PER 

6 r e m 4 6 k z x s p e c t r u m * • * • * • 
7 r e m • g a r y g a t e s 1 9 6 3 
9 r e m b b s e t u p v a r i a b l e s „ 

1 0 c l s ; p a p e r 0 : c l s : p r p l 
0 : b o r d e r 0 i n k 7 

2 0 l e t c - 0 : l e t x x - 1 6 : l e t y y -
1 4 - : l e t s a = 0 d i m a » ( 6 , l l ) : d i m 
6 0 ( 6 , 1 0 ) i d i m C 0 < 5 , 9 ) d i m d 0 ( 4 , 
e> ; D I M Y f ( 7 , 1 4 ) 

s t i l e t c r - 0 : l e t c b - 0 : l e t c c -
0 : l e t c d - 0 l e t z a - 0 : l e t z b - 0 : 

l e t z c - 0 : l e t z d » 0 
3 0 d i m u i 6 ) 

> ; D I M P ( i 
9 8 r e m b h i i t ! 
3 6 P R I N T R f 0 . 

B B RND S T A T E M E N T S 
FT- INT IRND *-©) 4-1 

d i m u I S ) : d i m o ( s 

FOR F - 1 TO 3 : C I R C L E 
1 3 8 , 8 8 . 5 6 - F . NEXT F 

BB P L O T S B , 0 : ORf iU 6 3 , B 8 ; P L O T 
3 B , B : DRRU 4 1 5 , 4 3 : I N K 7 

6 6 r o r F - i T 6 3 . BEEP . s , i a # F : 
BEEP . S , i a * P : BEEP . 5 , 0 # F : B E E P 
. 8 , 0 0 F : BEEP 1 . S j S * P : BEEP . 8 , 1 

4 # F : BEEP . 8 . 1 4 # F : B E E P . 8 , 1 6 # P ; 
BEEP . 8 , 8 0 # F : NEXT F 

BS P R I N T RT 8 1 , 0 ; " P R E S S RNY K E 
Y TO C O N T I N U E " : I P I N K E Y 0 - " " T H E 
N UO TO BB 

©9 I N P U T "DC YOU U I S H EOR I N S T 
R U C T I O N S (vstA) ; u p . i r 
N O R O 0 - " n " THEN OO TO 3 0 ® 

7 0 PCM B B I N 5 T R U T I O N S B B 
0 0 PRXHT F L A S H 1 ; " UELCOM 

E TO D E T E C T I U E 
8 6 P R I K T " 

- - - - - - - : P R I N T 
9 0 P R I N T " C L I V E MRS BEEN MURDE 

RED 11 ' P R I N T 
9 8 P R I N T "YOU HAVE T O F I N D BY 

THE PROCESS OF E L I M I N A T I O N : 
1 . THE M U R D E R E R " ' " 8 . TME U 

CHPON 3 . THE PLRCE OF T H E MU 
R O E R ' " " 4.. THE M O T I V E " 

04. P R I N T : P R I N T "WHEN YOU E N T 
ER R ROOM. YOU HRUE TO MRKE R S E 
R I E S OF D E C I S I O N S . TME COMPUTE 
R U I L L , RFTER ERCH S E R I E S OF D 
EC Z G I O N S . I N D I C A T E ONE D E C I & I O 
N UHZCM I S I N C O R R E C T " ' " B Y Z N U E R S 
I N O T H E F U L L S T O P . " > P R I N T : P R Z 
NT 

SB FOR F - l TO 6 S T E P 8 : FOR G -
i TO s STEP a FOR h - i TO 6 S T E P 

R | 5 f M r & i ? 8 ; r 9 0 ' 0 ^ 
0 6 P R I N T RT 8 1 ^ a ; F L R S H 1 ; " P R E 

SS RNY KEY TO C O N T I N U E " 
1 0 0 I F I N K E Y $ — " " T H E N OO TO 1 0 0 

N r R O N T K D ° U I T H L 6 ^ L A N ^ O F " ' " C L I V E ° 
S H O U S E . R P A I R OI» D I C E CONTR 
Q4-S T H E N U f l P f H OF HOUEMENTS OF 
j ^ m m i » d i r e c t i o 

" L S S ^ b 
p^ is f?? & > S o F t o • • s t c p a : 

S S 3 A N Y R K E 7 % Z b t f ^ Z k * * " , P R C 

14.0 I F I N K E Y 0 - " " T H E N OO TO 1 4 0 
RT 3 , 6 ; I N K 4 ; •• 

© , 7 ; i n k 6 ; 

' - 1 t o 8 0 
e p . 0 6 , F # 8 : b o r d e r 
r d e r 0 

3 3 0 p a u s e i b . 

L I 
b o r d e r 4 : 

7 : n e x t f ; 
b e 
d o 

IRND * 6 ) • 1 
( R N D t B ) 4-1 

4 4 0 r e m 
4 9 0 l e t 
-IflO L C r 3 . I N T 
4 7 0 l e t u - i n t i • . ( • 
4 0 0 l e t m - i n t ( r n d # 4 > • ! 
4 9 0 r e m • • s e t t i n g u p b o a r d B B 
5 0 0 c l s : o o t o 6 0 0 0 
6 1 0 p r i n t r t y y , x x ; i n k 6 ; " a " 
5 2 0 p r i n t r t 8 1 , 0 ; f l a s h l ; " p r e 

s 6 r t o r o l l d i c e " 
6 8 8 i f i n k e y « - " r " o r i n k e y » - " f 
t h e n o o t o 6 8 4 

t 3 o o t o b 8 0 

6 8 7 r e m B B r o l l i n g d i c e • 
6 3 0 l e t d a t i n t ( r n d * 6 ) 4 l : l 

b « j n t ( r n d * 6 ) 
5 3 6 l e t a - 1 3 6 : l e t d - 8 6 
1 5 4 0 f o r f - l t o 8 
& s m i f f - l t h e n l e t l » d a 
5 0 6 i f f - 8 t h e n l e t l - d b 
5 6 0 i f l - l t h e n o o t o 4 0 o 0 
6 6 8 i f l » 8 t h e n g o t o 4 0 1 0 
6 6 4 i f l - 3 t h e n g o t o 4 0 8 0 
6 6 6 i f l - 4 t m e n g o t o 4 0 3 0 

§7 0 i f l - 6 t h e n g o t o 4 0 4 0 

7 8 i f l - 6 t h e n g o t o 4 0 s 0 
s 0 0 l e t a - a + 8 4 
b o b b c f ; p . 1 , - 1 0 
b o b n e x t f 
o o 0 L E T s r - s a + 1 l e t L » d | 
6 0 6 R E M • B B m o v i n g m a n 
6 2 0 FOR F » 1 t o L 4 l 
6 2 0 l e t x x " x x i i n k e y $ = " 6 " ) - i i n k 

e y | » " s " ) 
6 2 1 l e t y y « y y « - < i n k e y * • " 6 " > - ( i n k 

e y # « " 7 " ) 

S2 6 o o t o 3 0 0 0 

3 0 p r i n t a t y y , x x ; i n k Oi h " 
6 3 6 b e e p . a . 3 0 . p a u s e 5 
b o o p r i n t a t y y , x x ; " f " 
6 3 9 i f i n k e y 0 . " " t m e n g o t o 6 8 0 
6 4 0 n e x t f 
6 h s p r i n t r t y y , X X . : " a " 
6 6 0 o o t o 6 8 0 
& « 0 r e s t o r e 9 6 6 0 _ _ 
6 6 6 r e m Q B E d e t e c t i u e l i s t b o b 
/ e o f o r f S T t o e r e r d r » < r 7 ; n 

^ ^ i f c ' f o r f - l t o 6 : 

f o r f - l t o 6 : 
e x t f 

. ' a s TOR f - l TO 4 
e x t f 

7 8 0 c l s ; p l o t 0 , 0 : d r a u 0 . 1 7 5 : 
d p f t u 8 8 6 , 0 : d r a u 0 . - 1 7 5 : d f t a u -

8 5 6 / 0 : p l o t 1 1 1 , 0 : d r a u 0 , 1 7 8 
7 2 6 f o r f - l t o 6 : p r i n t a t 1 « - f , 

l ; f ; " . B f c f j : n e x t f 
7 3 0 f o r f - l t o 6 p r i n t a t 8 + f , 

l ; f ; " . c » » f ) : n e x t f v e t r O R r - 1 TO A . P R I N T « T 1 4 » r 
, l ; f ; " . " ; d £ ( f ) . n e x t f 

7 3 9 R E M B B i n p u t t i n g c h o i c e s B B 
7 4 0 P R I N T ^ f i t 8 , 1 5 ; " y o u RRE I N ^ 

, r t 3 , 1 6 , " t m e " , r f c r o o m ) 
7 4 5 i n p u t " s u s p e c t c i t o 6 1 

u s p e c t 
7 4 7 i f s u s p e c t < 1 o r s u s p e c t > 6 t 

m c n o o t o 7 * 8 
7 6 0 p r i n t a t b , i s , " s u s p e c t " ; a t 
6 , 1 9 ; b f ( s u s p e c t ) 
> 6 b i n p u t " u e a p o n ( 1 t o 8 ) " ; u e 

r p o n 
7 6 7 i f u e a p o n < 0 o r u e r p o n > 6 t h e 

n o o t o 7 8 6 
7 6 0 p r i k t r t 8 , i b ; " u e a p o n : " ; c • ( 

u e p p o n ) 
7 C B i n p u t " m o t i v e ( 1 t o 4 ) " ; m o 

t i v e 
m o t i v e < 0 o r m o t i v e > 4 t h e 

CNT a t 1 0 , I B ; " M O T I V E " ; 0 » 
( M c r r i u E ) 

7 7 4 r e m m s b m a i n LOOP 
X r-tfl 

RERD b 6 ( f ) : N 
READ c » ( f > : n 

READ O • ( f i ; N 

& 

I iVC 

N 7 ? 3 

0 
l e t z b - 0 . l e t z c - 0 l e t z d - c 709^ZF a s ( r o o m ) < » a » ( r ) t m e n l e t 

7 8 s ^ i f b f i s u 5 p f c t ) < > b « c s > t h e n 
l e t c b - 1 0 0 

7 9 0 i f c » ( u e a p o n ) < > C » < u ) t h e n l 
e t c c = 7 

7 9 5 i f d 0 ( m o t i v e ) < > d » ( m ) t h e n l 
e t c d — 8 0 0 

l e t c - c a t c b t c c + c d 
i f c - 0 t h e n g o t o 5 0 0 0 

H 

8 8 0 l e t h - 3 1 1 0 
6 8 5 r e s t o r e 9 6 0 0 
8 3 8 f o r f « 1 t o 1 6 
o - j b b o r d e r 0 
6 4 0 r e r d r 
0 5 8 i f c - r t h e n g o t o 
0 b b b o r d e r s 
b b 0 l e t h - h - f 3 0 
6 7 b n e x t f 
3 7 8 b o r d e r 0 

2 ^ 2 i C 5 2 " ? T H C M c o T O 

2 z 2 i r - z 6 - 6 t h e n o o t o 7 7 8 
2 S £ i C ™ C N 0 0 t o 7 7 5 
2 ? ? . 1 1 Z D - M t h e n g o t o 7 7 5 

I B . d i s p l a y i n g r e s u l t B B 

l e t t ° t r z n - r t h e j t 
9 0 6 n e x t f 

l e t u ( f ) » 1 
9 1 b n e x t f 
0 8 0 f o r p e l t o 5 

l e t o ( f ) - 1 
9 8 8 n e x t f 

. 9 3 0 r o r f « 1 t o 4 : 
l e t p ( f ) - 1 

9 3 5 n e x t f 
9 4 0 r e s t o r e 9 5 5 © 
9 5 0 f o r f - l t o c 

e x t f 
9 5 5 f o r f « 1 t o 6 : 

e x t f 
9 6 0 f o r f » 1 t o 6 . 

e x t f 
c » b 5 ^ r o r f - l t o 4 

9 7 0 f o r f - l t o 6 : 
n p r i n t r t 1 + r , l ; f ; " . a » ( f ) 

» i n t a h 

i f z b - f t h e n 

i f z c - f t h e n 

i f z d - f t h e n 

c l 5 

r e r d r 0 ( f ) 

r e r d b « ( f ) 

r e r d c 0 ( f ) 

r e r d d | ( f ) 

i f v ( f ) -

t n 

: n 

j n 

: n 

t h e 

_ v ( f ) n l ' T f l E f o P R i N T a t 14-f 

t o 6 : i f u 4 f ) — 0 t h e 

9 7 6 i f 

9 8 0 f o r f m l 

' | 4 I ; n 1 
N 

f o r f - l t o b : i f o ( f ) - 0 t h e 
n t r ( t 1 « - f , 1 7 ; f ; " . c » ( F ) 

9 9 8 i f 0 ( f ) - 1 t h e n p r i n t r t 1 * f 

- J S B ' - n ^ T ' P * " " 
1 0 0 0 f o r f - l t o 4 : i f p ( f ) - 0 t h e 
n p r i n t r t 6 * f , 1 7 ; f ; " . " . d » c f ) 
1 0 0 5 i f p ( f ) > 1 t h e n p r i n t r t 8 « - p 

1 0 1 8 b e e p . 5 , 6 0 
1 0 1 6 i n p u t " d o y o u u 1 s m t o c o p y 
l i 6 t ( y • n ) " ; h 0 
1 0 8 0 i f h $ » " y " o p h » « " « " t h e n c o 
p y 
1 0 8 1 c l s : i n p u t " d o y o u u i s h t o 

g i u e u p ( y / " n ) i f u » - " y " o 
r j i » " g " t h e n g o t o 5 3 0 0 
1 0 8 6 r e m b c o o r o i n a t e s f o r m r f b i 
1 0 u 0 i f r o o m - l t h e n l e t y y - b l e 

' © i o ^ i ? ' r o S h I S t h e n l e t Y Y — 4 : l e 
o o t o c o © 

r o o m = 3 t h e n l e t Y Y - 9 : l e 
o o t o 5 0 0 
r o o m x 4 t h e n l e t y y - 9 : l e 

o o t o 5 0 0 
r o o m - 6 t h e n l e t Y Y - 1 8 : l 

g o t o 5 0 0 
o o m - 6 t h e n l e t y y - 1 8 : l 

o o t o 5 0 0 

y ^ w w e n o o t 

( y y , x x ) - 7 t h e n 0 0 t 

I Y Y , x x ) — 1 t h e n l e t 

( Y Y , X X ) - 8 t h e n l e t 

( Y Y X X ) - 3 t h e n l e t 

( Y Y . x x ) — 4 t h e n l e t 

( V V . X X ) - 5 T H F N L E T 
( y y , x x ) — 6 6 t h e n L E T 

L E T X X - l B i 6 e e p 

X X - 8 9 
i p s o i f 
t X X - 6 : 
1 0 6 0 i f 
t XX = 8 4 
1 0 7 0 i f 
e t x x - 3 
1 0 6 0 i f 
e t x x - 8 9 
8 0 0 0 s t o p 
3 0 0 0 r e h , 
3 0 1 0 i f a ' 
o 3 1 0 0 
3 0 1 5 i f a t t r 
0 6 3 0 

3 0 8 0 i f a t t r 
r o o m - 6 
3 0 3 0 i f r t t r 
r o o m = 4 
3 0 4 0 I F a t t r 
r o o h - 3 
3 0 6 0 I F a t t p 
r o o m - 8 
cxpoo i r P T T n 
r o o m - 1 
3 0 7 0 I F ATTR 

r o o m - 5 
3 0 6 0 o o t o 6 9 0 
.3100 l e t Y Y e l 4 
i . - a e o o t o 6 3 0 
3 1 0 6 R E M e n D E C I S I O N L O O P 
3.1 1 0 L E T TTSTROOM OO TO 6 7 

L E T 
3 1 7 0 L E T 

Z© = SUSPECT 
Z C - U E A P O N I 

6 7 6 
GO TO © 7 5 

GO T O 6 7 5 

f continued on next page) 
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SOFTWARE FILE. 
(continued from previous page) 

3 S « t e L E T X - X N T ( R N D + 8 1 «• 1 ; I F X « 1 
T H E N L E T Z R - R O O H 

3 2 0 2 I F X - 2 T H E N L E T Z B - S U S P E C T 
3 2 0 5 OO T O B 7 5 
3 2 3 0 L E T X - I N T t R N D » 2 > + l : I F X - l 

T H E N L E T Z R - R O O M 
3 2 3 5 I F X - 2 T H E N L E T Z C - U E R P O N 
3 2 4 0 OO T O 6 7 5 
3 2 6 0 L E T X - I N T 4 R N D » 2 ) * 1 : I F X - X 

T H E N L E T Z f ) - n O » 1 
3 2 6 5 I F X * 2 T H E N L E T Z D = M O T I V E 
3 2 7 0 OO T O © 7 5 
3 2 9 0 L E T X - I N T ( R N D f r f i ) f l : I F X - l 

T H E N L E T Z B " S U S P E C T 
3 2 9 2 I F X » £ T H E N L E T Z C - U E R P O N 
3 2 9 5 OO T O © 7 5 

• t»T v . T ' i T i C H P d S i » 1 I F X = 1 
%fd . f i i - E 7 2 B » & U i r ' I - C I 

3 3 2 2 I F X - 2 T H E N L E T Z D - M O T I V E 
3 3 2 5 OO T O 8 7 5 
3 3 5 0 L E T X - I N T < R N D * 2 ) f l : I F X - X 

T H E N L E T Z C - U E A P O N 
3 3 5 2 I F X - 2 T H E N L E T Z D = M O T I V E 
3 3 5 5 CO T O 8 7 5 
3 3 0 0 L E T X - I N T ( R N D • 4 ) f l 
3 3 8 4 I F X - X T H E N L E T Z R - R O O H 
3 3 6 6 I F X - 2 T H E N L E T Z B - S U S P E C T 
9 3 0 © I F X = 3 T H E N L E T Z C = U C f l P O N 
3 3 9 0 I F X - 4 T H E N L E T Z D = M O T I V E 
3 3 0 6 OO T O 8 7 5 
3 4 X 0 L E T X - I N T ( R N D » 3 > + 1 : I F X - X 

T H E N L E T Z R - R O O M 
3 4 X 2 I F X = 2 T H E N L E T Z B - S U S P E C T 
3 * 1 9 I r X » 3 T H E N L E T r c - U C f l P O N 
3 4 2 0 OO T O 8 7 5 
3 4 4 0 L E T X - I N T < R N D * 3 > + 1 : I F X = X 

T H E N L E T Z R - R O O M 
3 4 4 X I F X - 8 T H E N L E T Z C - U E R P O N 
3 4 4 5 I F X - 3 T H E N L E T Z D - M O T I U E 
3 4 5 0 OO T O 8 7 5 
3 4 7 0 L E T X B I N T < R N D » 3 > + 1 : I F X = X 

T H E N L E T ZR=ROOM 
3 4 7 4 I F X - 2 T H E N L E T Z 6 - S U S P E C T 
3 4 7 6 I F X - 3 T H E N L E T Z D - M O T I U E 
3 4 0 0 OO T O 8 7 3 
3 5 0 P L E T X « I N T « R N D » 3 ) » X I F X - X 

T H E N L E T Z B - S U S P E C T 
3 6 0 1 I F X - 2 T H E N L E T Z D - H O T I U E 
3 5 0 3 I F X —3 T H E N L E T Z C - U E A P O N 
3 5 0 5 OO T O 8 7 5 
3 5 3 0 L E T Z D - M O T I V E : OO T O 8 7 © 
3 9 9 9 REM P » L O T I N C D O T S O N D I C E ® 
4 . 0 0 B P L O T A , D : OO T O 5 8 © 
4 0 X 0 P L O T R - 4 , D : P L O T R + 4 , D : OO 
T O 5 8 0 _ _ 
4 0 2 0 P L O T P , D ; P L O T A , D + 4 : P L O T 
R . D - 4 : OO T O S 8 0 
• © 3 0 P L O T P - 4 , O J l ; ^ P L O T 

P L O T R « - 4 , D - 4 : P L O T A - 4 , D - 4 : OO 
T O 5 8 0 
4 0 4 0 P L O T R - 4 , D * 4 : P L O T P«-4 , O + 4 : 

P L O T P + 4 , D - 4 : PLOT A - 4 , D - 4 : P L O 
T P , D : OO T O 5 8 0 ^ _ ^ _ 
4 0 B 6 P L O T A - 4 , O : P L O T 
L O T P - 4 . D - 4 : P L C T R * 4 , D . P L O T R + 
4 . D + 4 : P L O T P + 4 . D - 4 : OO T O 
4 & 9 0 REM D I S P L A Y I F WON 
S B B P t : L S _ : _ P B I N 7 . — ~ ~ 

t s0oB FDH F - T T O & E r P . S . A I 
E E P . 2 , 3 5 . 5 : NE>T F 
5 0 1 0 P R I N T RT 5 . 0 ; I N K 4 ; F L R S M 

» » * » » « t « * * * * | | • • | • • • * • • * » « 
» M t t t » » » M J l l 1 1 ! • • » » » » » 
M * * « » » t » » » « M B M I • * * • » * # * » « » * « * * * » • • » » * » » • « • • • » • • » » # * • » * 

5 0 1 6 F O R F - 0 TO B E E P . 1 , 3 0 : P 
R U S E 2 : S E E P . 1 3 0 : B O R D E R F : N 
EXT F ; B O R D E R 0 
5 0 2 0 P R I N T RT 1 3 , 1 , " Y O U A R E R 
6 0 2 5 R E S T O R E 9 6 1 0 : F O R F = 1 T O 7 . 

R E R D Y 0 <F) : NEXT F 
5 0 3 0 I F 5 R O X 5 T H E N P R I N T RT X 3 , 
1 2 ; Y 0 ( 1 J 
5 0 3 B I F 5 R > 1 5 PND S A < = 2 0 T H E N P R 
I N T RT 1 3 , 1 8 ; Y f I 8 ) 
5 0 4 0 I F S R > a c i RND S R < - 3 0 T H E N P R 
I N T RT X 3 , X 8 ; Y f t 4 > 
5 0 4 5 I F S R > 3 0 RND S R < - 4 0 T H E N P R 
I N T RT 1 3 . X 2 : Y « ! 5 > 
5 0 3 0 I F S & > 4 ® R N D S A < » 5 0 T H E N P R 
I N T RT 1 3 , X 2 ; Y » ( 6 ) . 
5 0 5 5 I F S R > 5 0 T H E N P R I N T RT 1 3 , 1 
2 ; Y 0 ( 7 ) 
5 X 9 0 P R I N T RT X 5 , X , " S C O R E : " ; < X 5 
0 - 5 R ) » 6 
6 1 9 6 B E E P . 5 , 
5 2 0 0 P R I N T RT X " > , 1 ; " I T U R S : " JPTI 

I B . 6 ; ' S U S P E C T . B 0 ( S ) ; R T 1 9 , 0 . " 

OR M » - " y " T H E N CO 

R O O M : R * ( R ) ; R T 2 0 . 8 , " U E R P O M 
: " ; c « ( U ) ; p t 2 1 . 6 ; - m o t i v e : " . : d « ; m 

5 2 0 5 e E E P . 9 , 3 0 
V5210 I N P U T " P R E S S ( Y OR N> T O C O 
PY " ; F » 
6 2 X 5 I F M0 — " Y " 
P Y 
5 2 X 7 B E E P . 5 , 0 B O R D E R 4 : P A U S E 
3 : © O R D E R 6 P A U S E 3 . B O R D E R 0 oaae c l s i n p u t - d o y o u u i s h f o 

R A N O T H E R G R M F ( Y OR N } " 

J F M * - " Y " OR M $ - " y " T H E N R U 
N 
5 8 5 0 OO T O 9 7 0 0 
5 2 9 9 REM B P I 5 P L R Y I F G I V E N U* 
5 3 0 0 CLJ3__: _ P B 1 NT R X OL^QJ _ I M K 

5 3 2 B F " i * T ?T 6 C> S T E P - 3 : BOR 
DER 6 . B O R D E R 1 B E E P . 0 © , F : NEX 

§ 3 4 0 X 7 , x ; " I T WHO : RT 

Y " ; C 0 I U > ; f » T 2 1 , © . : " M O T I V E : " ; D 0 t M > 
5 3 4 © B E E P . 9 , 3 0 
5 3 5 0 D E E P . 5 , 0 : B O R D E R 4 : P R U S E 
3 . BORDER 6 : P R U S E 3 : B O R D E R 6 
P R U S E 3 : BORDER 0 

P I S C L S S : f S S u T " D O YOU U I S H F 9 
R A N O T H E R GAME (Y OR N ) " 

fc3?0 I F M « - " Y " OR M » - " V " T H E N R U 

5 3 8 0 OO T 
7 9 9 0 REM | 
© 0 0 0 I N K 

9 7 0 0 
O R R P H I C S F O R P L R N 

: B O R D E R 

I N K 2 ; 
J 0 3 3 PR 

« T I N K Oi 
, o , J— 
1 0 , 0 , I N K 
> t n k s . " i 

NK a ; " • M M T T 1 

IK 6 ; I 

BP* z I N K O / 

I N K 6 ; 

I N K 6 ; 

0 0 5 0 P R I N T RT 1 6 , 0 ; I N K 6 ; r I N K 1 

i n k x ; 

©CfB0 £>RINT A T T s 
B R I G H T 1 ; I N K 4 

iK 6 . _ 
• • I N K 6 : 

• A I X 9 . M H I 
B R I G H T X , I N K 4 

6 . _ 
I N K 6 

9 0 , A , 
' , © R I G H T 1 , I N K " 
© R I G H T 0 

feRIOHTrB^INi 

; B R I G H T X ; ^ 
B R X C M j ^ J ^ i N K 

o r 

a n ^ ^ i N f f l r , '-a 

0 8 8 0 PR I f * 
9 0 6 3 P R I>/T AT 1 , 1 6 . J 
© 0 S 4 P R I N T AT 7 , 2 6 , " I 
& 0 S 6 P R I N T AT 1 3 , 1 , T 
C O B B P R I N T RT l O . l f e : 
© 0 9 0 P R I N T RT 2 0 . 5 , I 
© 0 9 © R E M OB D R A W I N O 
6 X 0 0 R E S T O R E 6 5 0 0 

B 1 0 5 F O R G - X T O 1 0 _ 
0 X X 0 R E R D A X : R E A D © V : R E R D C : R 
E R D D : R E R D E 
B X X 5 F O R J^-X T O E 
0 1 2 0 P L O T ^ 3 Y , R X DRRU C , D : L E T R 
X = R X • © : N E X T F : NEXT G 
8 X 3 0 R E S T O R E 9 5 X 0 
© X 3 5 F O R G — X T O 1 0 
© X 4 0 R E R D R : R E R D B : R E R D C : R E R 
D D : R E R D E 
© X 6 0 F O R F - X T O E 
o l d u p l o t o ,<=»: d > r f t u C , X>: l e t d - d 
• © ; N E X T F : N E X T G 
© 1 9 0 R E H BES C H R G R R P H I C S B B 
B 2 0 0 F O R F m B T O 5 : F O R O - 0 T O 7 : 

R E R D R . P O K E U S R C H R t < X 4 4 * F > 
, R : N E X T 0 . N E X T P 
8 2 X 0 P R I N T RT 1 0 , X 6 , " B C " ; RT X X ^ X 
6 ; " D E " j R T 1 0 . 1 9 , BC , RT X X , X 9 ; D 
C " 

P R I N T RT X 4 . X 7 , " F " ; A T 1 4 , X© 

© 2 2 0 OO T O 5 X 0 
0 4 9 9 R E H • • D R T R F O R G R I D 
9 5 0 0 D R T R X X 2 , X 0 4 , 1 5 , 0 , 7 , 4 ® 7 9 B , X 
5 , 0 , 9 , 6 , © , 2 3 , 0 , 6 , 6 , 1 2 0 , X 5 , 0 , © , 4 0 
, i © 4 , i 5 , 0 , X 3 , 4 6 , 1 9 3 , 4 8 . 0 , 3 , 4 0 , © , 
2 0 7 , 0 , a , 9 6 , B , X 6 3 , 0 , 2 , 1 1 2 , 1 ^ 0 , 7 9 , 
0 , 2 . X 2 8 , X 6 6 , 7 9 . 0 , 2 
9 5 X 6 DPTR 1 1 3 , 1 0 4 , 3 . 5 4 , 2 , 1 2 6 , X 6 6 
, 0 , 1 5 , 1 0 , 1 1 2 , 1 2 0 , 0 , 1 5 , 1 0 , 9 6 , 6 , 0 , 
X 6 , 1 3 , 6 6 , 9 6 , 0 , 5 5 , 2 , 5 6 , X B 4 , 0 , 5 6 , 8 
. 4 b . 2 0 0 , 0 , 2 3 , 6 , 4 0 , & , O , 1 5 , 8 6 , © , © , 

6 , 3 a , 3 , © , 1 2 0 , 0 , 3 a , 2 
9 5 3 0 REM • • DRTR FOR CHR 
OC4.0 D f f T n 8 , . 1 + , 9 0 , B B , a * , 3 * , 3 » , B , 
2 5 5 , X a © , 1 2 0 , 1 2 8 , X 2 B , 1 2 8 , X 2 © , 1 8 © , 
2 5 5 , 1 , 1 , 1 , 1 , 1 , l . X . X S © , 1 2 0 , 1 2 0 , 1 2 
© , I f i © , 1 2 © , X 6 S , 2 6 5 , X , X , X , X , X , X , X , 
2 5 6 , 2 5 5 , 1 2 9 , 1 3 9 , 1 2 9 , 1 2 9 , 1 8 9 , 1 8 9 , 
8 6 6 
9 5 4 9 R E M B D f l T R FOB R O O M 5 E T C • 
9 5 5 0 D R T R " L I V I N G R O O M " , " D I N I N O 
R O O M " , " B A T H R O O M " , " H A L L " , " K I T C H E N 

" S T U D Y " 
9 S 6 0 D R T R " M A I D " , " B U T L E R " , " M R . K I 
N T O F F " , " M I S S . C H A S E " , " M R S . D Y K E " , " 
M P . D Y K E " 
9 5 7 0 D R T R " R E V O L V E R " , " P O I S O N -
R O N © R R " , " D R C G E R " , " M E A T H O O K ' 
9 5 8 0 D R T R " H O N E Y " , " U E R L O U 5 Y ' 

" I 

• L O 
V E " , " P R O P E R T Y " 
9 5 9 9 R E H • D A T A FOR D E C I & I O N & • 
9 6 0 0 D A T A 1 , 1 0 0 , 7 , 2 0 1 , 6 , x 0 x , 8 0 7 , 
3 0 O , 1 8 7 . 3 0 © , 8 0 © . 1 0 O . 3 0 1 . 3 0 7 , _ 

9 6 0 9 R E M B B D A T A FOR R A T I N G S 
a R l n H Q T Q i D r n r f t i r i r . i r i c *J-T- .. 9 6 X 0 D R T R S U P E R I N T E N D E N T " , " D E P U 
T Y " , " I N S P E C T O R " , " C A P T A I N " , L I E U T 
E N R N T " , " S E R G E A N T " . " P . C " 
o i 7 0 0 c l s . t o r r i t o 2 f o r , 

P R I N T AT 0 , 8 , I N K G ; " f 

1 0 , 6 , I N K & , E 
8 7 3 0 B E E P . 0 0 1 , - 1 C . D E E P 
4 J / Q : ©ORDER G N E X T O : N E X T F : B 
ORDCP 0 
9 7 3 0 P R I N T RT 1 © , 0 ; I NK 4 ; " T H A N K 

Y O U F O R P L A Y I N G C E T E C T I V f c " : P R I 
NT AT 8 0 , 5 ; I N K 6 ; " « " J I N K 4 ; " 
3 9 0 3 " ; I N K 6 ; " O f l r i ' C A T E 6 " 

Tank Attack 
R Coombs, 
Ti/ehurst, 
Berkshire. 

•SOp HJ 

THE OBJECT o f Tank Attack for a 16K ZX-81 

is to blow up as many o f the enemy tanks 
crossing the bridge as possible. You arc in a 
tank and can move left and right wi th keys 5 
and 8; fuc wi th 7 and move youi gun up and 
down wi th Q and A respectively. 

When your gun is in its highest position you 
can hit tanks on the far side o f the bridge; in its 
lowest position you can hit tanks on the near 
side o f the bridge and in its middle position it 
can hit tanks in the middle lane o f the bridge. 

i m ITTITTI1 
S 0 L E T B » - " 

3© L E T C » « ' 

4 0 L E T P « H 
5 8 P O K E 1 6 4 X 6 , 0 
6 8 L E T E - 2 5 
7 8 P R I N T P T 1 5 , 0 ; A * 
©0 L E T 6 - 0 
9 0 0 0 6 U B 4 1 © _ _ _ _ _ _ 

~ i l a " l e t x-a 
1 2 0 L E T F I - 0 
1 3 0 L E T L I V E - 3 
1 4 0 P R I N T AT i e , P ; © « 

P - P + < I N K E Y 0 - " © " J - ( I N K E V 
1 © 0 P R I N T RT O . E . C * 
1 7 0 I F C > 8 4 T H E N P R I N T R T D , 0 ; " 

1 © 0 L E T E - C - l 

1 9 0 I F I N K E Y * = " 7 " T H E N GOSUB 2 © 

2 0 0 I F E —0 T H E N L E T E - 2 © 2 1 0 I F I N K E Y f » " A " OR I N K E Y * « " Q " 
T H E N O O S UB S 5 e 

i r R H O 4 . 0 B T H E N a 0 8 u b 6 0 0 
8 3 0 I F RND < . 1 8 8 T H E N r . o t U B 6 3 0 
8 4 0 I F F I » 1 R N D T H E N O O 

S U B 6 6 © 
2 8 0 I F P - 2 T H E N L E T P - P + l 
2 6 0 I F P - 2 B T H E N L E T P - P - l 
2 7 0 GOTO 1 4 0 
P6CT I F P - E « 3 T H E N OOTO 3 1 © 
2 9 0 GOSU B 4 6 0 
3 0 0 R E T U R N 
3 1 0 I F X - © A N D D o l T H E N R E T U R N 

3 2 0 I F X - a A N D D < > 6 T H E N R E T U R N 

3 3 ® TP X - l OND P o l l T M P N B € T U R 
N 

3 4 0 O O S UB 4 6 0 
3 5 0 P R I N T P T D , E ; 

i " 

Ĵfll̂P̂E 
/ P T D , 

3 6 0 LET E - P * 
3 7 0 F O R F - I T O 3 * 
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SOFTWARE FILE 
3 8 0 NEXT F 
3 9 0 LET S - S + 1 0 

4 1 0 LET D » n t * T (RND*1&A ) 
4 2 0 I F D - l TMEN RETURN 
4-3CI I F D - 6 TMEN RETURN 
4 4 0 I F D - l l TMEN RETURN 
4 5 0 GOTO 4 1 0 
4ft® GOSUB 1 2 8 0 
47® FOR N - 1 5 TO OZ+2 STEP - 2 
4 8 0 P R I N T OT N , P * l ; " 0 " ; A T N , P + 1 
" S T , AT N . P + 1 ; " " 
• 9 0 HHJ.Nl HI l B , k > ; M » 
50® NEXT N 
51® RETURN 
5 2 0 I F I N K E Y $ » ' « " 1 MEN LET X - X + 
53® I F INKEY 0 ~ ' A - THEM L E T X - X -

L 
54® I F X < 1 THEN LET X « 1 
55® I F X > 3 THEN L E T X - 3 
5 6 0 I F X - l THEN LET B © -

64® LET P I b O 
R E T U R N 

© 6 ® F O R N - D + 2 T O 1 © S T E P 2 
6 7 0 P R I N T R T N , P • 1 ; " I I " ; R T N , P * 1 

, RT 1 5 , 0 ; A * 
6 6 ® I F N > 1 7 T H E N P R I N T R T R N D * 2 

• 2 ® , P +2 ; ; AT R N O ± a 2 ® , p • 2 ; • 
* f RND*2+ 2 1 , P + 2 ; ; RT & r ; RT 2 2 , P ; 
JB NEXT N 

7 0 0 LET L I U E s L I U E — 1 

JE.bfflf-® +HCN OOTO 

7 4 0 FOR N - 0 TO 3 0 
RT® 1 0 P l e ^ H n M a i 1 ' " G A M E OVER •• j 

76® N E x f ™ 
7 7 0 POKE 1 6 4 1 © , 2 
2 S 2 T H I = N GOSUB 04® 

28® ? « * N T " H I T RNY KEY TO STRRT GAME 
62® J £ S

1 N K B V * - " " THEN OOTO ©1® 
6 3 0 GOTO 1 
84® CLS 

5 7 0 I F X - 2 THEN LET B « = 

5 8 0 I F X - 3 THEN LET 8 0 -

5 9 0 R E T U R N 
6 0 ® L E T C 0 - " 

0 1 0 L E T F I -
6 2 ® R E T U R N 
6 3 ® L E T C » - " 

87® LET HS=5 
6ft® LET H © « " " 
89® PRINT RT 2 1 , 0 , • ' ? ? ? • ' 
9©® FOR N » 1 TO £ 
9 1 0 LET H S C - 3 S 

NI\Cr Ji» S J 
93® I P HSC < Jet THEM LET H S C - 6 3 
95® P R I N T RT a i , M - i , C M R » HSC 
9 6 0 I F INKEV < " 9 " THEN GOTO 9 8 ® 
9 7 0 GOTO 92® 

98® LET H * = M * » C H R » HSC 
9 9 0 FOR M»1 TO 10 

l®®0 NEXT M 
1 0 1 0 NEXT N 
102® RETURN 
103® SRUE "TANK ATTACH ' 
1 0 4 0 L E T HS-® 
105® LET H * - " " 
106® P R I N T RT 1 " 

107® PRINT HI C>,S>, 

1 0 6 0 P R I N T AT 1 1 , S 

109® P R I N T RT 5,14, 
PR INT RT 9 . 1 4 ; " 

S < 1 9 8 3 ? ^ 1 7 ' B ' " B V R - C . C O O M 0 
v 1 ? ! c o 5 r i N U E " 2 1 ' 0 ' " P R i r s * R N V K e 

1 1 3 ® I P I N K E V I H E N G O T O 1 1 3 ® 
114® C L S 
1 1 5 ® P R I N T " Y O U A R E I N R T R N K , Y O 
U R M I S S I O N " 
1 1 0 0 P R I N T ; - I S T O D E S T R O Y R S M A N V CNEMY 
1 1 7 ® P R I N T " T R N K S A S P O S S I B L E " 

i i 3 § mm-
U N U P R N O | 
1 2 0 ® P R I N T 
1 2 1 ® P R I N T " T O 
1 2 2 ® P R I N T 

USE W TO HOUE YOUR G 
MO^'E I T DOUN" TO 
F I R E PRESS ST 

USE 3 RND B TO MOUE 
LEFT RND R I G H T " 

123® P R I N T 
124® P R I N T "PRESS RNY KEY TO STR 
RT GRME" 
1 2 8 0 I F I N K E Y © - " 
126® C L S 
1 2 7 0 GOTO 10 
1 2 6 0 I F X - 3 THEN LET OZmJ 
1 2 9 0 I F X - 2 THEN _ET O Z - © 
1 3 0 0 I F X - l THEN LET OJZ-11 
1 3 1 0 RETURN 

THEN GOTO 1 2 5 0 

Goldgrabber 
Michael Taylor, 
Bishop's Stortford, 
Hertfordshire. 

THIS PROGRAM just fits into an uncxpandcd 

Vic. It responds to single key-presses 

throughout, cxcept during the wizard routine, 

which uses the Input statement. This is the 

scenario: you have entered a mythical 

labyrinth, in your search for the gold that was 

left there many thousands o f years ago. when 

the inhabitants left. 

Sincc then, the labyrinth has been taken 

over by various malignant creatures, including 

ores, dragons, vampires — even some o f the 

m y t h i c a l w u m p u s s e s have left t he i r 

dodecanedral caves to make your task harder. 

Obviously, these monsters have picked up 

the gold that was lying around before they 

came — so you will have ro kill to earn your 

reward. Equally obviously, stronger monsters, 

for instance, dragons, will have collected more 

gold than weaker creatures, so it is no use 

killing nothing but ores. 

You start w i t h a certain number o f strength 
uni ts w h i c h are used up every t ime you move 
and agi l i ty uni ts wh ich are used when f ight ing 
— i f ei ther o f these ratings reaches zero, you 
w i l l die f r o m your in jur ies. T o see your 
rat ings, inc lud ing Spells, G o l d and Overal l 
score, s imp ly type R . 

T o aid you in your explorat ion o f the 
l aby r in th , you arc equipped w i t h a certain 
number o f magic spells. I f used in combat, 
these w i l l k i l l any monster w i t h no loss o f 
agi l i ty — but you w i l l not get as much gold as 
y o u w o u l d in a good, honest f ight . Also, 
beware o f t yp ing M — the command for a 
magic spell — i f you have already used them 
all up. 

To move North, South East or West, simply 

type the initial letter of the direction in which 

you wish to move. I f you walk into a pit, you 

will fall a level, the lower down the labyrinth 

you are, the stronger the monsters arc and the 

more gold they carry. I f you walk up a 

staircase you will climb a level. 

I f you c l i m b a staircase on level one or type 
Q for qu i t , you w i l l leave the labyr in th : you 
w i l l be given your f inal rat ings, and the game 
w i l l end. Y o u can also leave by enter ing an 
exi t . 

I f i nd th is game very chal lenging — I st i l l 
play i l myse l f , after w r i t i ng i l some t ime ago. 
A good score is anyth ing over about 30,000 
and the highest score I have seen is iusi over 
51,000. One f inal note — sometimes a wizard 
w i l l appear, and t ry to sell you extra strength 
points in re turn for some o f your gold. 
Sometimes this is a good buy , sometimes not. 
But the w izard is a rr.erccnary dev i l , and he 
w i l l charge you as much as he th inks you can 
a f ford . 

e GOTO100
10 POKE198/0 P=0
20 GETR* F0RI = lT0LEN«i:$> IFMI B$<C* • I - I >=R*THENF=I
30 NEXT IFP-0THEN2O
40 RETURN
50 U»SQR<X*X+V*V*Z:. H-U-IMT Lb RETURN
100 F'OKE36879» 27 PRINTCHR»<8> ".TBll S*** • 26 ****!"
110 PRINTTABCS) "Ml V B\. I RVL0R. «!l»l"
120 PRINT"3T>:PL0RE THE LABYRINTH IN YOUR SEARCh FOR THE I OLD - -ONSTERS WILL"
130 PR I NT "OBSTRUCT VOU AND D U MUST FIGHT THEM.
135 2=I H=100 R-586 : S= 18
150 DIMM$<8> F0RI=IT08 READM$«.I> NEXT DATA320GRE . 4 3WUMPUS , 89BRAG0N • 51 MflNT I CORE >

30ORC
180 BATA76VAMPIRE.99HVBRA,65WRAITH
170 DINP*<8> :F0PI = lT08 REflDPtU > NEXT DATA'.'in EXIT",STAIRCASE
180 DATAPIT.CHAMBER,CAVE.HALL,H00R•WALL
190 BI MA$ (12 >: FOR I * 1 TO 1 RERDFtt <1 > NEXT
200 DRTACRVSTAL > VAUL TED. W00BEH, VAST, T INV, HUGE . DRMP> DARK, LARGE, SHALL. GL00MV,EMPT

V 
210 X»2E3 : PR I NT" • "HTER A RANDOM SEED 3" INF'UTX V«INT<ABS< X*TAN<X> > > X=INT<ABS<V

*ATN<Y>>>
4O0 OOSUB50' W"INT($#W 1 IFW-7ORW-0ORW- 10RW»2THEHX»X+1 GCITO4W0
500 PRINTTAB<6>"3«S IXT • * " W - C f * " " G0SUB16
1000 H»H-1 IFH-aOPF .1THEN5000
1001 GOSUB50 W-INT'8#W> IFWC1THEN6000
1002 IFM=?THEHPRlNr" W U C H ' " PR I NT "• I HAT HAS A WALL!" X»X-X1 V-V-Vl H=H-4:G0TO4

00 
1003 IFW«2THENPRINr"*»IUMP!" PRINT" ! DU FALL R LEVEL." 2=Z+l 21=1:GOTO400 
1004 IFW-1AND2=1THEN6000
1005 I FH= 1THENPRINT" •'. " PRINT"! O U CLIMB A LEVEL." Z=Z-1 21 = -1 GOTO400
100b PR I NT" ."IS OUR CURRENT LOCATION IS A
1007 Q=SQP<X*V+V*2> 0"0-INT<0>
1008 PRINTAf<1+10*6); 
1009 PRINT" "PfCl+M>". " PRINT'3LEVELI"2"H.
1010 V»Y 1 GOSUB50 V-V+l PRINT"3'0RTH IS A "P*-1+8*W>"."
1020 Y=Y+1:OOSUB50 V=V-1 : P RINT"3»0UTH IS H "pf<1+8*W>"."
1030 X-X+l GOSUB50 X-X-l PRINT "STR'ST IS A -P*«1 •8#M> " . "
1040 X - X 1 GOSUB50:X»X+1 : PRINT"®>EST IS A "P»<1+8*W>"."
1050 I1-1NT<RND< 1 *45.' 11 IFM>i>OR' f1-9ftNDOCJO0O>THEI^OOe 
1055 IFM-9THEH7000
1060 PRINT")® OLI APE CONFRONTED BV A B"MIDf cM*<N> . 3)
1065 PRINT" 0SKBS . M « ? "; Cf="ARM"
1070 GOSUB10 : PRINTCHRfc32+ASC(R*>)
1080 IFR*="R"THENX=X-X 1 V-V-Vl 2=Z-2l PRINT"»•-HICKEN " ll" GOTO400
1090 IFRt""A"THEN1300
1100 IFS=0THENPF:INT"«n D U HAVE ALREDV USED ALL VOUR SPELLS' I HEi" :PRINTMII*<M*

(continued on page 161) 
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9 

M m * 
m l « e 

button 

Cotrtout I K » e 

...50 
-V 

TNCLUDING 
R i b b n i M ic t ion i:up f o o l i n g 

lot s tab le m h a n d 

INTERFACE 
Comouf qioovc 

f« suit- yn> • Interfaced to plug straight 
into your Spectrum 
• Full instructions 
• 8-way movement 
• Compatible with more software 
than ever!! including: 

Pleases jpp ly (tick items) 

• Spectrum Joystick @ £19.99 

I J Vic 20 Joystick @ £12.99 

I J Atari400/800 Joyst ick @ £12.99 

Sof tware 
• 3D Tunnel (5) £5.99 

n GalaxianslArtie) @£4 . 99 

J Spookyman(Abbex ) (3) £4.99 

I Slippery Sid iSilversoft) @ £ 5 . 9 9 

• Cyber Rats (Silversoft) @ £5.99 

I I S S Enterprise (Silversoft) @ £5.99 

[ I Nite Flite (Hewson) @ £5.99 

CI Time Gate (Cuicksilva) @ £6.99 

J Meteroids(Softek) @ £4.99 

J Gu lpman (Campbell) @ £5.99 

Cosmic Guerilla (Crystal) @ 5.99 

Jetpack (Ultimate) @ £5.50 

[ P S S S T (Ultimate) @ £5.50 

• Blind Alley (Sunshine) @ £5.99 

• Mazeman (Abher) f5 .99 

( J Cosmos (Abbex) @ £4.99 

D Galaxians(Abbex) @ £4.99 

IU ETX< Abbex! @ £4.99 

LJ Frenzy (Quicksilva) @ £4.95 

LI Astro Blaste- (Quicksilva) @ £4.95 

' J Knot in 3D (Newgen) @ £5.95 

U Jous t (Softek) @ £5.95 

Frogger (DJL) @ £5.95 

(Software Post Free) Plus Postage 
ALLOW 7 DAYS 
TRADE ENQUIRIES 
WELCOME 
24hr CREDIT CARD LINE 

TOTAL 
ENCLOSED 

A m o u n t 

£1 .50 

\ 

OAT EL 27 HOPE STREET. HANLEY. 
a i i m STOKE ON TRENT 

TEL. 0782273815 

Put everything 
you need on 
the keyboard 

with a Custom 
Keypanel Kit. 

Put everything you
need on the keyboard

with a Custom Keypanel Kit.
Precision die-cut panels fit perfectly over your

keyboard and create an instant and individual
reference to all your software.

Each kit comes in a clear plastic wallet and
contains: 10 matt black Keypanelsplus sheets
containing over 140 self-adhesive command labels,
pre printed with words and symhols - arrows, left,
right, FIRE!, K )WER!, etc, plus a sheet ofblanks for
your own designs.
SPECTRl'M Key panels (96 x 2 2 4 m m )

Self-adhesive label sets are printed in 'Spectrum'
bright red. A must for flight simulation and all
multi-key games and applications, the first add-on
for your Spectrum.
ORIC KeypaneIs (105 x 2 7 5 m m )

Self-adhesive label sets are printed in 'ORIC' light
blue. Master those CTRL and ESC key combinations
and create a reference to all ORIC's keyboard
functions. 

NOW in super ML PLASTIC 
We despatch to you first class post by return. 

Post todavto Softeach Limited. 25 ( ollcge Road. Reading. 
Berkshire. K(.6 1QF. 

Please send me: 
J-peetrum Keypanel Kits at £3.95 + 3 5 p p & p each 

(overseas should add 25\*. for additional surface mail) 
ORIC Ke>panel Kits a l l i .95 + * 5 p p & p e a e h 

(overseas should add 25% for additional .surface mail) 
l enclose a total remittance of& cheques/postal 

orders payable to Softeach l imited. 
NAME 

ADDRESS g 
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SOFTWARE FILE 
(continued from page 159) 2030 IFR*-"S"TMENV1-1 
<M>.3>. 2040 1FR»-'E"TMENX1-1 

1110 IFS-OTHEHPRINT'S PIPS VOU TO- PR I NT "P1ECES. S" OOTO60I0 2050 IFRt»"M*TMFNXl•-! 
1120 S-8-1 PRIMT'WS SOJ SRV TME nAOIC WORD, « WJG£ FIPEBHtL HITS Thf •"MIDf( 2060 X-X»X1 V^/*V1 OOTO1000 

M»(N>,3> 5000 PRINT'.TinU HRVEN'T OOT EHOUOHSTREMOTH TO 00 
1130 COTOl**) 5010 IFH<OT^H-0 
1300 F-0 V-VWL(LEFT«<m<M>. I>>«2»10 H^H«2+C<T-1)»3> 5020 IFR<OTKHl!»0 
1310 FORO-irOIHT<V/6)«l IFFWM1330 5030 OOTO601O 
1315 Vl-!NT<3.9»<RND<i:»V*3>> M1"INT<PKD<1)«W-2> 6000 PRINT*** IXI LEFT THE RUIN " 
1326 M-U-IMT(U1/10> V-S-IHT<V1/10> IFM<lORV<lTf€NF»l t»010 PRINT'm HE END OF THE GrtME " OOSUK900O END 
1330 NEXT IFU<1 THEHPRIKT"® "H1M'M«(M).3)M H«S KILLED VOU!" OOTObOlO /0W0 J"5»(2*IN'<(0/H/5>><RNDC 1 )*2))> WIMfrtSlEW ^ 1 WIZRRD 1X0 SELL. STRENGTH 
1340 IFV<1THEN140P «T"J 
1330 PRINT*IBI HE •'N1IX<M<(M). 3) *B DID 'O PRINT'DINTS PlWGF (=ND LEFT' R-R-0 00 /002 PRINT-SOOLll PIECES PER UNIT." 

TOSOO 700S PRINT** OU • • PRIMTC'OOLD PIECES. * 
1400 PRINT-SIHE ••MID»'M»<M).3),3 D0FS!"O-»OINTS DW1RCE. " 7010 PRINT'* OH HLCH DO VOU WISH TO DOS 7" 
1500 FRINT-«BHE •"MIDKNKM), 3> "2 IS UDEHD. * •020 1NPUTK IF».'.0GRKOINT<K>THENPRlHr"MKHOLE POSITI/t (U^KPSONLV. PLE^E ' 00 
1505 F-IHr<(VflL<MIM<Mt<n>,2.1 >>HI0* INTiRMIKl >M>«-2>»2»1.5> |FR»- "H*THENF"INT F TO702O 

/2> 70-30 1FJMOOTHENPRIHTOU CPN'T PFPORD THAT MttCHi" 00T07VVn 
1510 PRINT'S OU F IND"F' i OLD' PRINT • 1IECES. •• 0»0-»F 7040 PR1NT"«T-'." H « M C=0-Jft OOTO4O0 
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2010 C*-"ONSCW?" OOSUB'.e PR1HTCHR»<32*RSC<R'> > rFF»»'0'T>€tlP?INT" rM . . • 'OOTO60 " 
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Mousetrap 
David Cad in. 
Trinity, Jersey. 

THIS GAME for the B B C M i c r o w i th an O S 1.2 
requires 3 2 K in its present version, but i f all 
Mode 1 statements aic changcd to Mode 4 it 
w i l l run on a Model A. 

The game consists o f a yellow ball and a 
green wall which mus be manoeuvred around 
to trap the ball in the red area o f the screen. 
The ball always starts f rom posit ion 640,30 
and the wall starts at 0,0. 

I f the ball hits the wall or the edge o f the 
screen, it w i l l bounce of!" but to end the game 
the ball must be trapped. Lines 1 to 9 set up 
envelopes and p r in t i n t r o d u c t i o n and 
instructions; line 10 is the game, calling 
procedures in order; and lines I I to 37 are 
different procedures: 
PROCv Sets up more variables 
PROC6 Controls the ball's movements 
PROCp Gets player input and draws and 

moves the wall 
PROCe Erases ball 
PROCpl Plots ball 
PROCsc Gives score 
PROCscr Scrolls screen 
PROCsp Gets space-bar entry and restarts 

the game 
The main variables arc: 
H$ Name of player with high score 
H% High score 
a Colour the ball is erased in 
SC% Score — Time/100 
g* x gradient of ball 
gv y gradient of ball 
X x position of ball 
y y position of ball 
XI x position of wall 
Y1 y position of wall 
X last x position of wall 
Y last y position of wall 

OONERRQRGOT09 
I REM MOUSE TRAP. . V . i D .CADIN 1983 

2 H X - 1 O O j H * - " D A V E " i M O D E l » V D U 2 3 | B 2 0 2 | O | O | O ; 
3ENVEL0PE1 ,1 .81, «<AA f O , 1 0 , 3 2 , 1 , 2 0 , « . 7 F ,«>FF , *FD , * F D , 8.7E ,«<7EiENVEL0PE2 , 1 1 1 , 1 2 2 , 0 , 

t 1 , 2 t , l O , 2 0 , t ^ r , f c 7 F , a ^ E , M V * , f c 7 E , f c 7 E . ENVELOPES, 3 , 2 , - 4 , 4 , 5 0 , S C , 5 0 , 1 2 7 , 0 , 0 , 0 , 1 2 & , 0 
4F0RX•1 TO t S iPRINT"MOUSE T R A P " | " "MOUSE T R A P " ! " "»"MOUSE TRAP"t NEXT 

i S O U N D O , — I S , 7 , I S O i F O R P ™ I O O T 0 2 3 0 : S O U N D 1 , P , I x V D U ! 9 , 0 , P MOD3»O; iNEXTICLBx»FX13 , 0 
5 S O U N D 1 , - 1 5 , 0 , 1 5 « V D U 1 9 , 0 , 0 | 0 | i O - I N K F Y ( I O O ) s T I M F = 0 : M O D F 7 s V m i 2 3 ; B 2 0 2 | 0 | 0 | 0 | t P R 

tNTTAB ( 2 , 20 ) ; CHR* i 3 0 j CHR* 136 j " D.CADIN I983 " :W*=»"P MOUSE TRA" : REPEAT : PROCscr j UNT 
I L T I M E > 1 0 0 0 i M O D E 7 1 P R I N T T A B < 1 0 , 2 ) ; C H R * 1 2 9 ; C H R * 1 3 6 j"MOUSE TRAP" 

6 F 0 R X X = 3 T 0 2 4 x P R I N T C H R * 1 3 4 t N E X T x V D U 2 B , 1 , 2 4 , 3 9 , 0 » P R I N T T A B < 2 , 5 ) " G u i d e t h e GREEN 
b l o c k i n g w a l l a r o u n d and t r y t o g o t t h e mourn*" i n t h e " x P R I N T T A B ( 1 , 7 > I C H R * 1 3 

0 | "TOP LEFT-HAND CORNER" 
7 P R I N T i P R I N T : P R I N T i P R I N T T A B ( 2 ) " A n y k e y t o c o n t i n u « " I G - G E T « C L S i P R I N T T A B < l O ) |C 

HR*1331 "CONTROLS":PRINTJ PRINTiPR I N T i P R I N T T A B <5>" ' A ' u p " i P R I N T T A B ( 5 ) Z * down"xPR 
I N T T A B < 3 ) " ' < ' I e f t " I PRINT TAB ( 5 ) " " > " r i g h t " « P R I N T T A B ( S ) " < 8 P A C E BAR> r e s t a r t " 

9 P R I N T x P R I N T . P R I N T i P R I N T T A B i 2 > " A n y k e y t o c o n t i n u e " x G - G E T i « F X 1 5 , 0 
9T IME-0«M0DE is V D U 2 3 | 8 2 0 2 | 0 ; 0 » Oj 2 3 , 1 3 0 , 0 , 0 , 0 , 2 4 , 2 4 , 0 , 0 , 0 , 1 9 , 3 , 2 | 0 ; i GCOt.O, l i PR 

DCv: REPEAT : PROCb s PROCp 11JNTILFAt SE i END 
1 O D E F P R O C v : « X - * 2 0 2 1 0 x a = 0 x S C X - O t g x « l O : g y - 1 0 : x - 6 4 0 : y«30x X1 -OxV I -O :X -OxY-O :GCOLO 

, 1 : P L 0 T 6 9 , 0 , 9 7 0 : P L 0 T 6 9 , 0 , 1 0 2 3 x P L O T 8 5 , S O , 9 7 0 x P L 0 T 6 9 , S O , 1 0 2 3 1 P L 0 T B 5 , 0 , 1 0 2 3 s ENDPROC 
1 I D C F P R O C b i P n O C B i K - H » g x i y — y • g y • P R O C c i P R O C p 1 i C N D P R O C 

l2DEFPROCcxIF <(POINT ( x , y ) / 2 > - I N T ( P O I N T < x , y ) / 2 ) A N D y > 2 S A N D y < 1 O O O A N D x > 2 5 A N D x < 1 2 3 
8 ) ENDPROC 

1 3 I F P O I N T ( K , y > " 3 SOUND2,1 , IOO,1x a - 3 
:4 I F (POINT <x , y ) - l A N D X l < ISOANDYl >900) S0UND3 ,2 , lOO, lOOiPROCsc 
1 5 I F S t i N ( g x ) - S G N < g y ) g x — g x E L S t g y — g y 
16SCMJND1 , - 1 5 , 9 9 , 1xENDPROC 
17DEFPROCp iMOVEX1,Y1x IF INKEY<- i29 ) ENDPROC 
: B X - X I x Y - Y l 
19 IF INKEY ( - 9 9 ) C L B : V D U 2 2 , 7 x H I M E M - 2 1 7 4 4 : G 0 T D 9 
20 IF INKEY<—103) X 1 - X 1 - I O i G O T 0 2 4 
21 I F I N K E Y ( — 104) X1=X1+ I0«GOT024 
2 2 I F I N K E Y ( - 6 6 ) Y l « Y l • I O x GOT024 
2 3 I F I N K E Y ( - 9 8 ) Y l « Y l - l O l G O T Q 2 4 
2 4 U C O L O , 3 i P L O T 6 9 , X l , Y 1 i P L 0 T 6 9 , X 1 + 1 0 , Y I x P L 0 T B 3 , X 1 + l O , Y I • l O i P L 0 T 6 9 , X 1 , Y l + 1 0 « P L 0 

T 8 5 , X 1 , Y 1 
25ENDPROC 
2<>OEr P R O C c • G C O L O , « • P L O T 6 9 , h , y • P L O T 6<? , « + 3 , y i P L O T 4 P , h * 3 , y * 3 . p t . O T f c p , x , y * 3 > » - O i CM 

DPROC 
27DEFPROCp 1 x GCOLO, 2 : PL0T&9 , x . y : PL0T69 , x + 3 , y : PL0T69 , x + 3 , y+3 x Pt 0 T 6 9 , x . y + 3 x ENDPR 

OC 
28DEFPROCSC:CLSx V D U 2 2 , 7 : H I M F N = 2 1 7 4 4 : P R I N T T A B ( 1 3 , 5 ) j C H R * 1 3 0 { C H R * 1 3 6 ; " ' 'WELL DO 

NE' " : PR I N T T A B ( 2 , 7 ) s C H R * 1 3 1 ; " Y o u t r a p p e d t h e mouse i n " j I N T ( T I M E / 1 0 0 ) : P R I N T T A B ( 2 
,B> t C H R * 1 3 1 1 " s e c o n d * " 

2 9 # F X 1 S , 0 
JOSCX- ( T I M E / 1 0 0 ) i IFHX>SC7. HX=SCX:PRINTTAB(5 , 10) ; C H R * 1 3 0 ; "Your namea " I PR INTTAB 

< 7 , S I ) | C H R * 1 3 4 s I N P U T T A B ( 9 , ! 2 > N * : M * « N * 
31PROCsp 
3 2 D E F P R O C s c r : N * - M l D * ( W « , 2 , L E N ( W « > - l > - M 1 I D * ( W * , 1 , I ) I PR INTTPB < 1 3 { 1 O > j CHR*129 ; CHR 

* 141 % W*: P R I N T T A B I 1 3 , 1 1 ) I C H R * 1 2 9 ; C H R * 1 4 1 ; W * : O - I N K E Y ( 1 0 ) x X -X>11SOUND2,5 ,X+ l , 11END P 
ROC 

33DEFPR0Csp i»F X 1 5 , 0 
3 4 P R I N T T A B ( 9 , 1 2 ) " H i - s c o r e : " ; H X { " by " j H * x P R I N T I A B ( 5 , 2 0 ) | C H R * 1 3 1 j " S p a c e b a r t 

o s t a r t " : R E P E A T : U N T 1 1 GET-32 x VDU22,7 x H IMEM-2174 4 : G 0 T 0 9 

Lap record 
J Hale, 
Hammersmith, 
London. 

LAP RECORD is a joystick-only game for the 
Dragon 32 in which you have to steer a car 
along an ever-changing t rack , avoid ing 
oncoming vehicles and the track walls. You 
have three laps to complete w i th in a l imited 
t ime. Instructions are given in the program. 

T w o machine-code routines arc used, one to 
invert the screen, the other for fast scrolling. 
The Poke in line 50 speeds up the processor. 
On some machines this causes problems and 
should be removed. 

There is a 0-7 skil l level. 

30 ' J.Mtel- 220 FOR A-I TO 7.M AV-12II11 3AI VAM>?C( VOIIWMtAIN M i ' V i N I l 
SO POKE ur i 'D / .O 230 PRINT" PRESS TIC SPACEBAR". BCREEN 0,1 
t.O ' .MACKINC root DATA -OR (NVCRT* 240 A»-INKCV». ir A4-" * TI«N 2fcO 
70 DATAI42.4.0.73fc.l32.l3A.M.?0O.A4.237,l79.l40.A.0.37.?43.S7 230 IF (PEEK <63?BO>-7*4 OR pffK (637RO>-l 7A> 260 II BF 740 
BO CXEARTOO.327331 FOR A-17T3I TO 3?7«.7iWAI> AAiPIWX » ,«« i»» r 260 CLBO.PRINT •H,-|»<AND-|CMR«II2«I 1 *PRIX"| .PRINT •57."VOU THREE L«fS TO CO 
VO " M i l T f i fR INT- SCORE MILL BE GIVEN AT TME". PRINT • ENO OT T»* OAM:*iPRINT • 
I W •nHUIIM CUM". UftIB ACMX.I.. AM •M«.B» IMt MW-tlHW l i m i N I »JW,-Ll»"f«IUM1 J . »Wl t " I I tM-Mfct N O , 1 
1IO DATAI42.3.224.1A.142,6,0.236,I3J.237,163.140,4,0,34,247,97 270 FOR A-I TO TOOO.NFXT 
120 FOH A»32734 TO 327S.->|RFAD AA|P»I A, AA i NE * T 280 A«-INKFY*ilF A*-- • TMFN 300 
ISO • 290 IF (PEEK (fcATOO)-734 OR PEEK (632B0 > -126> THEN 500 ELBE 2SO 
160 ' IWTRUCTI0N8 300 ' 

170 CI fliPWINT TAB(V) i BT4INO* < 17, J33) 310 SKILL lEVEl 
lOO l-HINI TAP(W),CHMU>3)*"«»<Am>"|M:He««l3Sl*-P»«I*-*r.W»<l33> *20 a H4iPRINT«IV/,"HKILL LtVII O TO 7"| lPRIMT«232, «H*RD TO EABV , . RTFWTN 0,1 
190 PRIMT TAB 19) |STRING* <12, 133) 330 A«-INKEV«iir A4 —-• TICN 330 ELBE VA-VAL IA«> . IF VA>7 THEN J30 ELBE 5*-VA»3 
TOO PWI NT I rW 1 NT * Uf» T»f RIOMT HAND JOVBTICK TO-.PRINT" KJWL Y OUR CAR LICIT AMO 340 'VARIAWXfl 
RIGHT,(PRINT- HNMARP (ACCKIERATH ' 1PHINT • AND BACK < BRAKE > * 3SO I>-2. A-O. BN—lOOl DL-900. T IHER-O. RN-SO 
2IO PRINT" IF VOU UHf*t TOO Hl)CM".PRINT"VOU WILL BE 1 A NARN1NB -.PHINI* 1 IB 360 RD*-CHR* C14J» •BTR1 Nfl* (BK , 1 28) *CHR« 1 1431 
NT IN THE DOT rOH RIOHT". PRINT- Of THE BCREtN ANO IP VOU DON ' T".PRINT" ACCtLER 
ATE VOU WILL BET-.PRINT- BRAKE FAILURE" (continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
370 F1«-HTRIN8«(BK. 133) 
380 C*-CHR4ll91>tD»-CHR«(l«3»ll2) 
390 ROAD 
•OO (XH 
410 FUR 8-1 TO 416 BTEP 3? 
4 7 0 p r i n t • f l , r i > » , i n c x t b 
4 3 0 p r i n t * 2 3 e . f i * | 
440 MAIN 
4 s o a - a « ( r n o i 3 ) - 2 1 
4AO p r i n t KO.""! 
4 7 0 i f a < 0 1 w * a - 0 
4tK> IF A>I6 I I .N A*lk 
4 9 0 p r i n t t a b ( a ) i k d « | 
3 0 0 i f r n i > ( i o o ) > r n i i ^ n p r i n t f t * ( r n d i h k ) > , c h r » < r n d ( 8 > » 1 6 * i 2 7 > i 
9 1 0 r o k i i v i « » « p o , 9 
3 2 0 n - 1 2 1 9 ' p o 
3 3 © v - n - 3 2 
TV40 M-N. \2 
oto i f p e e k ( v ) < > 1 2 8 a n d p e t k i v > < > 1 3 3 t h e n p i _ a v * u 1 v 3 1 t 2 l 4 g 0 l b m - a a f i g f * c ® - i c l k i h o t o h 
4 0 
3 6 © i r p e e k ( v ) " 1 3 3 H , » v i j 2 v 3 i i m i i i i a a f k j 3 r . o ? n a q r o i c i w c - i o n n m o o 
3 7 0 p 1 a y - i 2 3 3 l 7 3 3 c " 
s o o i r b < 2 4 t > c n d l - j o y c t k m l 
390 PO-PO* I (JOYBTK(0> 3©>/»>l 
6 0 0 i f o l > 4 3 t m f n b - b « 11 b m » b n 3 l i f b - > 2 0 t h e m p r i n t r 3 0 9 , c » | t p l a y " t 2 3 3 l 2 3 3 » a 8 " • i 
r » - 2 4 i i « n p»mr»4va," i»wi i a i i * h m v / - i to 700iNRXT 

620 IF TIHFR>-20S0 PRINIV4W0, "I AP" 11 Km Ol- I TO I OOi Nl I T i !tt* Ml> 73,lillt*-MN 
Oi T IhER-Oi LAP-LAP' it IF LAP-3 THEM G09UB780 
630 TOR DC-I TO W-O.NCXT 
640 Br.-9T.-H 
6»0 MJW N| ITO 
660 POKE H.I20 
670 TKIX 32734 
680 GOTO 430 
690 f OR A-I TO 3 
700 EXEC 32371iGCRETN O.liNCXT 
710 Pt AY"OtT4V3IL4«ai 706* 4R-AAnGf:tfl-
720 CLB 
730 PRINT#?0?,"0amr OVER"*"! «PRINT «2?S,"PRrQa QPACTRAR TOR ANOTHER OO-1BCREEN O, 
I 
740 FOR A-1 TO SOO 
730 AS-lMCEVti IE A«-'- TlCN NEXT 
760 IF A*-CHR*(32I THEN RUN230 EL8E IT A T l C N CLB>r.N» 
770 F.XFC 37731iBOTO 740 
/BO PRINT»0,""|»PRIIIIIAli(A*l>|FI«| 
790 RE71JHN 
000 CL9 
810 FOR A"36 IO 228 STEP 32 
815 PRINT«A,FI«|iNCIT 
B20 PRINT»22B,"C O M O R A T U L A t I O N B • * 
840 PRINr«320,"VOUR BRAKES MFBF " i HM| -X"• PRINT • VOU BCORFi INI II RP» I »MC» | "POIN 
TO' 
030 PRINT- YOU CimxrCO' lL /P l I i r LAT-I THEN PRINT'LAP* n u t PR INT'l AP«|-
B60 00TO 730 

Histograms 
M Fur by, 
Walton on Thames, 
Surrey. 

ROBERT NEWMAN'S excellent machine-codc 
animation routine in Apri l Your Computer 
including the amendment published in the 
May issue — has uses beyond purely games 
applications. Th i s subroutine uses it to 
produce 3D block histograms like those used 
in The Money Programme, a BBC television 

programme. It is not a complete program in 
itself, and requires the fo l lowing parameters to 
be pass;d f rom your main program to ran i t . 

II Nl an array ot values to be graphically 
depicted 

N the number of items in the arra/ 
M . . . . . . . the maximum value 
A the required location of the base line 

of the histogram 

The Poke and Usr addresses are for the 48K 
Spectrum, and you w i l l need to change them 
to those in Apr i l Your Computer i f you have a 
16K machine. 

The subroutine w i l l produce a histogram o f 
any number o f values, although a practical 
maximum for clarity is 26. Dif ferent values o f 
A, between 0 and 165, .vill plate die base line 
in a suitable position on the screen to allow for 
any text you wish to include. 

I f you wish to show, say, values between 1 
and 10, then the routine wi l l draw the block 
for 10 right to the top of the screen. By giving 
a false value for M o f 20, the blocks w i l l be 
compressed to give clear space above for 
further text, so M can be thought o f as a 
magnification factor. 

1001 REM
1 0 0 a R C h 
1003 REH
1004. REM
1005 REM
1 0 O © 
1007
10 
10 

* * 
• M I S T O G R f l M S U B R O U T I N E * 
* * 

* M . F U R B Y © 1 9 8 3 * 
* * 

1010 
1 0 1 1 . 1 0 1 2 
1 0 1 3 
1 0 1 4 -
1015 
1016 
1 0 1 7 
1010 
1 0 1 9 
1020 1 0 2 1 
1 0 2 2 
1 0 2 3 
1 0 2 4 . 
1 0 2 5 
1026 
1 0 3 0 
1 0 4 - 0 
1 0 5 0 
1060 
1 0 7 0 

R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 

p a r a m e t e r s : 
N « n o . O f i t Q M S 
M = m a x . i t e n v a l u e 
R = l o c a t i o n o f x 

a x i s ( 0 < f t < 1 6 5 ) 
I C N ) s = a r r a y o f v a l u e s 

IThe
I 
* j 
I d 
I X A y 

f o l l o w i n g 
l o c a l v a r i a b l e s 

t h e 

f 
P 

l o o p c o n t r o l 
g r a p h i c ® data 
c o - o r d i n a t e s o 
b i o c K u n i t s 
s c a l e f a c t o r 
b l o c k p e s i t i o n 

TO
J j d 

USR "a"+17

1 0 0 0 R E M 
1 0 0 1 R E M * * 
1 0 0 2 R E M # H I S T O G R R M S U B R O U T I N E * 
1 0 0 3 R E M * * 
1 0 0 4 R E M * M . F U R B Y © 1 9 6 3 * 
1 0 0 5 R E M * * 
1 0 0 6 R E M * * * * * * * * * * * * * * * * - * * * * * * -
1 0 0 7 R E M 
1 0 0 8 R E M I T h e s u b r o u t i n e u s e s I 
1 0 0 9 R E M I t h e f o l l o w i n g i n p u t I 

R E S T O R E 
F O R J = U S R " a 
R E R D d : P O K E 
N E X T J 
P O K E 6 5 1 6 2 , 2 4 - : P O K E 6 5 1 6 3 , 6 

: P O K E 6 5 1 6 4 . , ! : P O K E 6 5 1 6 5 , 1 
1 0 6 0 L E T p I N T ( 2 5 0 / N ) : L E T f « M / 
( 1 7 5 - R J 

1 0 8 5 P L O T 0 , d : D R R U 2 5 5 . . 0 
1 0 9 0 F O R X = t l T O N 
1 1 0 0 P O K E 6 5 1 6 0 , p * X - p 
1 1 1 0 F O R y = 6 T O I < x ) / f 
1 1 2 0 P O K E 6 5 1 6 1 , y f a : R A N D O M I Z E U 
S R 6 5 1 7 1 
1 1 3 0 N E X T y : N E X T X 
1 1 4 . 0 O R T R 2 5 5 , 2 5 5 , 0 , 2 5 5 , 2 5 5 . 1 9 2 , 
1 9 1 , 2 5 5 / 2 4 . 0 f 1 7 5 . 2 5 5 , 2 5 2 , 1 7 1 , 2 5 5 , 
2 6 5 , 1 7 0 , 0 , 1 

Limpopo 
David Seymour, 
East Grinstead, 
Sussex. 

HERE IS a program for all T I -99 /4A users who 
enjoy music. It wi l l run on ordinary T I Basic. 
There are seven different d rum sounds and a 
variable delay feature. Here are the specifi-
cations for all the drums: 
SIDE snare drum with proper decay 
SIDES snare drum with sharp decay 

used for rclls 
TOM torn torn with proper decay 

TOMS torn torn with sharp decay used 
for rolls 

BASS bass drum "THUD" 
HAT a hit of the closed high hat 
CYMIOI a hit of the open high hat 
CYMI1I a hit of the open high hat 

followed by snare drum 
CYMI2) a hit of the open high hat 

followed by closing it 
CYMI3) very long cymbal 
CYMI4) only slightly shorter cymbal 
CYMI5) long cymbal 
CYMI6) quite long cymbal 
CYMI8) medium lengthened cymbal 
CYMMOK.. . short cymbal 
CYM<14>.... very short cymbal used for 

cymbal rolls 

Th is is how to use the delay feature. You type 
Del. The computer asks: 

HOW LONG DELAY? 
You type any number from 1 to 255. It is 
advisable to put a delay after every command 
except Side, T o m , Cyrr 0, \ 4, 5 or 6 because 
those have longer decays to fill in for a delay. 

Before running the program, check that 
program lines 8 to 16 suit your equipment. I f 
you use a cassette player to save the program 
and your drumbeat on, then leave the lines as 
OPEN H 1:"CS1",INTERNAL,!INPUT or 
OUTPUT),FIXED 

but i f you have a disc drive, then change them 

(continued on page 165) 
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compatible 

wr 

printer 
^ Obeys standard Spectrum

commands.
^ Printing speed 120 lines per

minute maximum.
i c Low cost paper supply. 
^ Price includes power supply 

and interfacing. 
This thermal printer, now available in the U.K. , is the 

standard printer used with the American version of 

the Z X 81. The printer plugs direct into the Spectrum 

but has a through port al lowing the use of addit ional 

hardware through the same connector. 

The size of the printer is TA x 5% x 3% ins. 

attractively packaged in a mou lded mat t 

black plastic case. 

A separate power pack is supplied 

in a 2'/a x 31/a x 2% ins. case. 

MUSIC 
MAKER 
PLAY AND COMPOSE MUSIC 

J Real musical
notation

J Easy to use

J 11 major keys

£5.75 
FOR EXPERTS AND BEGINNERS

To: Bel l f lower Sof tware. 6 Rosewood Avenue. Greenford. Middlesex 

Please send me Music Maker casset te ls l . I enclose a cheque 
/postal order for £ payable to Bellf lower Sof tware . 

Name 

Address 

Two switches mounted on the printer allow for 

on/of f switching and also access to the test mode 

and paper advance commands . 

The printing speed in the self test mode is 120 lines 

per minute. 

The paper rolls are 4% ins. wide and 25 metres in 

length. 

Q c Price includes • Printer, power 
supply, full interfacing, one 
roll of paper, V A T and p&p. £99 

DEAN ELECTRONICS L IMITED 
Glondale Paik Fernbank Road Ascot Berkshire England 
Telephone Winkfield Row <0344) 885661 Telex 849242 

DEALER ENQUIRIES INVITED. 

S p e c t r u m 4 8 k 

MAKE YOUR OWN TV FILMS! 

with L I V E A N I M A T I O N 

& M U S I C 

S A V E t h e m . . . ^ ^ 
u A M U S E F R I E N D S A N D F A M I L Y 

W H E N Y O I P L A Y TH R M J 1 A C K ! I 

I 
J * ^ 

Mailt u» 
U ta l k ! " 

I, AN IK AT I O N C A S S t T T I M C A 

# S P E C I A L M A C R O - P R O G R A M M I N G T C C H N [ q U £ » A L L O W Y O U T O i -

• C A L L - U P A N Y M E M B E R O P C A S T . I N C L U D I N G U F O , It E L 1 C O P T E R 

A N D A H O S T O K ' P E R S O N N E L ' IN A C H O I C E O F N E A R L Y S j > _ ' C A L L S ! 

M A K E E A C H A f l V C O L O U R - L A R G E O N E S CAI> II r IN T W O C O L O V K S I 

• T H K Y W A L K . R U M , C L I M B 1 F L Y . 

• B U I L D I I C U 8 E S , C H U R C H E S E T C . I N A F L A S H «. E R A S E T H E M 

• U P T O 1& M I S S . P E R ' F I L M ' , O R M O H K I P V OL ' H E A O O O D D I R E C T O R 

• M A K E C H A R A C T E R S ' S P E A K ' U S I N G A N N O T A T I O N S A 8 IN S T R I P S . 

• P U L L C O M P U T E R - P R O M P T I N G T O S A V E Y O U M A K I N G K K H O X i . 

• I N S T A N T P L A Y B A C K . E D I T I N G A N D D K L E T 1 N U A S Y O U O O A L O N G ' . 

• M O S T C O M M A N D S A R E A S I N G L E K E Y - S T R O K I , W I T H O U T ' F . N T K R ' . 

• C O M P O S E Y O U R O W N T U N E S U S I N G T H E S P E C I A L T H K I E - O C T A V K 

C H R O M A T I C M U S I C C O M P O S E R . W H I C H A L L O W S Y O t : T O L I S T E N . 

C O R R E C T A N D E D I T AT E A C H N O T E . . . I F YO t ; N X K D T O ! 

• S T O R E U P T O N I N E » » - S O T I T U N S S T O ' C A L L - U P 1 AT A N Y T I M E 

I N A S T O a Y . . . C O M P U T E R G I V E S E A C H A N I M U K H IN M E M O R Y . 

• C H A N G E T U N E S A T A N Y T I M E , E V E N W H I L S T M A K I N G A ' F I L M ' . 

• Y O U C A N E V E N A D D P E R S P E C T I V E T O H I I L D N G S , R O A I M E T C . 

• NO SPEC IAL SKILLS OR COMPUTER KNOWLEDGE NEEDED . . . JUST IMAGINATION! 

f p } pinehurst data studios 
y I M P O R T A N T . F O R 4 « K S P E C T R U M O N l . Y 

163 YOUR COMPUTER. AUGUST 1983 



i i l u u i u n u t d u i wriHi 
THE HELL CANI DO WITH IT?" 

Every zx SPECTRUM Print'rVPiotter Jotter has 100 pages of finely 
printed screen grids. 

50 for the high resolution screen. 50 for the normal character 
screen. 

with these at your disposal you can plan practically any graphics print-
out to program into your computer. 

The high-resolution PLOT grid shows every one of the 45,060pixels! 
Every one printed. Every one with its co ordinate numbers. This gives 
you enormous graphics power to DRAW, PLOT. CIRCLE, PLOT OVER and so 
on in any position or screen ouiiding up graphic drawings, cna'ts, maps 
. . . In fact anything without the complications of guesswork, Integer 
out of range, or wrongly positioned pixel colours which change PRiNTed 
INK characters! 

The normal character PRINT grids on the other hand will allow you to 
be specific about PRINT AT, TAB, PRINT OVER, SCREENS and INK / PAPER in 
direct co-ordination with PLOT .. you see every page Is printed on high 
quality tracing paper... Ideal to overlay on to illustrations and copy 
or co ordinate. 

And there s another bonus, because each page contains 24 user-
definable grids — 2400 per pad! 

with 50 pages of PLOT grids, 50 pages of PRINT grids 2400 user-
definable grids, a set of colour pens, a printed PIXEL RULER and our 
Special Offer of demo programs, ITS THE BEST VALUE IN ZX CRAPHICS 
PROGRAMMING. 

Ever forgotten which key to press when playirg a game? 
Do you suffer from a mind-boggling mass of programmed keys? 
Do you write programs that use different keysto perform various 
functions? If so, we have just the thing for your zx SPECTRUM. 
A pack of Print n'Plotter Keyboard Overlays. 
Just write t i e function or functions under each key you program and 
keep the overlay for the next time you play the game, 
or course there s lots of more uses you will find for our OVERLAYS, user 
defined characters, keyboard scanners, mathematical programs, 
business uses—to name just a few. 
There's TEN OVERLAYS to a pack—so you canprogram with impunity! 
And they fit perfectly onto your standard zx SPECTRUM KEYBOARD. 
Each OVERLAY Is printed with the cursor movement key directions and 
there's room tor program name etc. 

Five rolls of our PRINTER PAPER will only cost you £12.50 including 
postage, packing and VAT! Pnd you'll gain a great deal more! 

it prints beautifully, it's not too thick, it's not too shiny. Print Is black 
— not grey, it actually feeds through the machine! 

See for yourself only £12.50 Including everything, it's a bargain! 

"52555T 

Post today to Print n" Plotter Products, 19 Borough 
High Street, London SE19SE or phone. 01-403 6644 
(General > or 660 7231 (Credit Card Sales). 

Name: 

Address 

YD V 

. . . . ZX SPECTRUM JOTTER @ £9.95 each 

. . . . ZX SPECTRUM KEYBOARD OVERLAYS 
@ £2.95 per pack 

. . . . ZX SPECTRUM CONSOLE @ £5.25 each 

. . . . ZX PRINTER PAPER @ £12.50 per f ive rolls 

. . . . ZX SPECTRUM DEMO CASSETTES @ 95p each 

. . . . ZX81 JOTTER PADS (<J> C3 SO each 

. . . . ZX81 FILMS (5) £2.25 each 

. . . . ZX81 GRAPHICS PROGRAMMING GUIDE 
<3> £1.50 each 

Remittance enclosed Please Dili mv Access / tarclavcard f 
visa/Mastercard no: 

All prices include VAT. P&P Overseas orders please add 25% 
for additional surface mall 

WHERECANIGETTHEM?" 
vou can i * « and Ouy « 0 « t of our product * at: 
w H v m t n i C o m o u t » r s r o r a i 
s o o n im>mct«o o o i v m * > 
Buffer Micro ISCTMtTamOl-769 28871 
MKrov»arel le lcestei0535 2»025> 
Oennyj B o o w h o w l l c i d o n K 1 0 V 255 54 21) 
Personal Computer V^vVc« iD* r v . t n ianc*0254 776677) 
rp i rnr i i emrrmnl i - * H f n m n u t l n o KWfnal l O f lU 4*rtl*l«> 
CeorgeiBOOKShOE (Br ine102 ?2 2 76602) 
MKrotecnSyMeimfGIMInghamKent 0614 5715211 
Northampton homeComputerCentre I0«a4 225561 
PNIIp Copley HI Fl lOBett W YorM 0924 2725451 
Oarl lnotonComouter Shoo C0arllngton0325 4874781 
iai%c*ihlre Micros ( M x e o m i w i*n<»0524 4 i 14S5> 
Nor thta i tComputef3<(>et«- t<ooo?79 79»30i 
PHOW VldtoIMt*»fO-a0432 267*971 
Computer* f o r All (Hcmford 0708 7528621 
Marcn Sof tware i sa»w i ( l o«wor t t i H » m o 2 767245411 
t v « n a m Micro C*ntm (vw»rc» 0S86 48635) 
Computer City iVOTOn-v Cheshire 051 420 S5SS> 
t aixlau l l f c t t x i l c * rtuttoo 01-443 M 9 4 i 
Ok I Comourtrs i3t*v*rvage Od 58 65501 > 
Sof twar* Machine aondon » } 01 304 05211 
i c ree tv Scene (Cheltenham 0242 2B979I 
Moeoyhone n i n c w r 0522 S5227i 
Micro Home computer* lOr tney 0856 5283) 
KfcaoKkmjl h w l n mrouflU Crimn 1 omxot ltd Aunrautun CMnimSmmi T*l »trtn>44410l1. 



SOFTWARE FILE 
(continued from page 162) 
to OPEN #»1:"DSK1.R0CK" 

or whatever name you w i l l call the drumbeat 
when saving it . You do not need a name for 
the beat i f you use a cassette. I t is important 
that you change those lines before running 
because otherwise, when you have wr i t ten the 
bear and then stop to change them, all rhe 
variables in which youi beat is stored w i l l be 
gone when you re-run :he program. 

When the program is run, you w i l l first be 
confronted wi th the fol lowing menu: 

a WRITE A DRUM SEQUENCE 
b LIST THE DRUM SEQUENCE 
c PLAY THE DPUM SEQUENCE 
d MAKE ANY CORRECTIONS 
e LOAD DRUM SEQUENCE 
f SAVE DRUM SEQUENCE 

Obviously i f you have only just switched on, 
you can only do (a) or (c), and i f you have not 
got anything on the cassette or disc, you can 
only do (a). For (a), here is an example o f a 
drumbeat which you might call Rock: 

Your 
Computer 's quest ions reply 
HOW MANY BEATS IN A BAR ? 7 
1 ? BASS 
2 ? DEL 
HOW LONG DELAY ? 5 
3 ? HAT 
4 ? DEL 
HOW LONG DELAY ? 5 
5 ? SIDE 
6 ? HAT 
7 ? DEL 
HOW LONG DELAY ? 1 
ANY CORRECTIONS ? " N " 

Then press (c) to play the d rum sequence. 
I t w i l l then be played again and again unt i l 
you press " s " to return to the menu. 

The program can be divided into two parts: 
Lines 1-129 which make up the " w r i t e r " 
program to input the drumbeat etc. and lines 
130-171: the subroutines which actually play 
the drum sounds. Due to the l imits o f T I 
Basic, I could not write the program literally 
w i th subroutines, so where as using T I 

Extended Basic I could put into the program: 
Call Side for the snare drum routine, in this 
program I had to put Goto, and then the 
line number o f the routine. Bearing that in 
mind, a quicker but more laborious method o f 
using the drums would be to only type in lines 
130-171, and everywhere there is is a Goto 
111, just type in Rerurn. Then in the lines 
before 130, you could type in Gosubs for the 
routine you would like to be played. Here is an 
example: 

5 REM "ROCK" 
10 GOSUB 156 (bass) 
15 D(A> = 30 
20 GOSUB 146 (delay for 30) 
25 GOSUB 159 (hatl 
30 D<A) = 30 
35 GOSUB 146 (delay for 30) 
40 GOSUB 162 (side) 
45 GOSUB 159 (hatl 
GO D I A ) - 3 0 
55 GOSUB 146 (delay for 30) 
60 GOTO 10 

130 REM CYMIOI etc 

1 REM DRUMS -COPYRIGHT 1983 D.H.SEYMOUR 

2 HEM STABI 

3 DIM DCIOO) 

<1 DIM 8<27> 

3 DIM C « < 2 5 6 ) 

6 GOTO 24 

7 REN LOAD «>••« 
0 CfCN M i l " C S I " . INTERNAL, INPUT . F I X E D 

9 INPUT III I B 

10 POM A- I TO W MTf * 7 

11 INPUT « t I i C * < A > . S < A > . D < A l . C « < A - M l . 8 < A * l l . D < l W i 

1 2 n e x t a 
13 CLOSE » l 
»4 GOTO 25 
15 HEM SAVE Boat 
16 OPEN • l l " C B l " . INTERMM . O U T P U T . F I X t D 

17 PR INT . H O 

10 FCIH A - l TO B STEP 2 
19 PRINT • l i C 8 < A I . 8 < A > , D < A I , C « < A * l ) , 8 < A * l l . D ( A » l ) 

SO NEXT A 

21 CLOSt 

2 2 OOTO 25 

2 3 REM MENU 
24 CALL CLEAR 

23 FR INT *UHAT MOULD VCU L IKE >0 DO1" ' 

2 6 p r i n t 
27 PRINT WRITE A DRUM SEOJEN!: l h» LIHT 

YOUR DRUM SEQUENCE C l FV.AY I Hf OR 

UN SEOUENCE d> Hrt*t ANY CORRECT IONS" 

28 PRINT LOAD DRUM SEQUENCE f> SAVE 

URUN SEOUENCE" 

29 CALL fcE Y < 3 . Z . X • 

SO I F I - O THEN 2V 

31 I r Z-6S THEN 39 

32 IF Z-66 TMEN 83 

x t IF tmt,7 rwFN im-> 
34 I F Z-6B THEN 6 6 

33 IF Z-69 THEN H 

36 I P Z-70 TMEN 16 

37 0OTO 2 3 

3 8 REM INPUT b e a t 
3 9 CALL. CLEAR 

40 INPUT "HON MANY BEAT3 IN A DAR - " ' i l l 

41 II- B>236 THEN 4 0 

41' FOR A - l TO D 

4 3 PRINT Al 

44 INPUT C « I A 1 

43 I F C « < A > - " 0 C L " TICN 31 

4 6 IF C « < a > - " C Y M " THFN 54 

47 GOOUO 113 

40 IF FLAO-I TMEN 3© 

4V NEXT A 

30 OOTO 6 0 

31 INPUT "HOM LONO DELAY 7 " i D l A l 

3 2 IF 0 IA l >1024 IMEN 31 

3 3 OOTO 4 9 

54 HOSUB 1 2 ' 

5 3 IF FLAG-I THEN 49 

36 PR I NT - • NO SUCH C'MBAL" 

57 OOTO 34 

58 PRINT " • NO SUCH W A T " 

59 SOTO 4 3 

tO PRINT -ANY CORRECT IONS?< Y / N I " 

61 CALL • K Y < 3 , Z , X > 

62 IF K»0 IHEN 61 

43 IT X-78 THtM 24 

44 IF Z O B 9 TRCN AO 

43 REM CORRECT 1ONE 

46 PRINT -CORRECTION TO WHICH L I N l 7' 
47 INPUT A 

40 IP A >8 THEN 66 

49 INrUT "NEW DRUM ? " |C»<A> 

TO !«" C6 IA> "-OCL" TI-CN 73 
71 i r C * ( A l « " C Y H " THEN 7 8 
72 C109U0 113 

73 IF FLAQ- l THEN 3 8 

74 OOTO 6 0 

73 INPUT "MOW LUNLt OEl.AV I D i A l 

.'6 i r D l A i 1024 THEN 73 

77 OOTO 6 0 

?e OOSUP 123 

79 I F FL« i0- l THEN 6 0 

«<• PRINT • • NO SUCH CYMBAL * 

I I SOTO 7 8 

02 REM HOT I NO b««t 
83 CALi CLEAR 

S4 FOR A - l TO B 

85 PR INT A l • " I 

HA IF C « ( A I - " 0 E L ' THEN 93 

87 I F C « 1 A I - " C Y M " THEN 9 7 

88 PRINT C* I A l 

89 NEXT A 

« 0 PRINT - • READY • • 

«1 PRINT " ANY KEY TO CONTINUE" 

9 2 C A L I * E Y ( 3 . Z . 1 > 
° 3 I F X-0 THEN 9 2 

" 4 OOTO 23 

• 3 PRINT "DEL -|D<A> 

• 6 OOTO 8 9 

• 7 PRINT "CYM * | 8 < A l 
« « OOTO 119 

° 9 REM PCAY t » « t 

100 FOR A - l TO B 

101 CALL KEY < 3 . Y , Z > 

: 0 2 I F Y-B3 THEN 24 

0 3 I P C « < A > - " D E i . ' THEN 146 

: 0 4 IT C » I A > - * C Y N " THEN 131 

IF C«<A)-" I«AT- THEN 139 

-06 IF C*< A • - ' 81 DE'" THEN 162 

: 07 I F C « < A > - - S I D E S " THEN ISO 

:OB I P C * < A ) " " T O N " THEN 167 

109 I F C4 <A> — ' I O M S " THEN 133 

: 10 i r C * <A> —• DAJIS" t h c n 136 

I I I NEXT A 

112 OOTO lOO 
113 F L A G " I 

114 IF t : « < A > » M O M * THEN 121 

-.15 I F C » I A ) - " T O H B " THEN 121 

116 IF I • <A ) — ' P A S S " THE I 121 

117 I F C * < A I - - S I D E " THEN 121 

I I R IF L « < A > - " B I D L b " THEN 121 

119 I F C K A ) « * H A T " THEN 121 

120 OOTO 122 

121 FLAQ-0 
122 RETLKN 

123 INPUT -WHICH CYMBi ' i 7"IS'AI 
124 BA-BtA) 

123 IF HA«<SA-I»»<SA-2l«<Wk M • < 8 A - 4 ) • ( 8 A - 3 ) • 
< 8 A - 6 > » ( S A - B S * ' 9 A - 1 0 > « HA-14 1 • I S A - 2 

61-O THEN 128 
176 FLAO-O 

127 OOTO 129 

128 FLAO-1 

129 RETURN 

130 HEM SOUND ROUTINES 

131 REM CVN iO l 

132 0-8< A > 
133 FOR X - 0 TO I O 8TCP 2 
134 IF 0 >»3 TMEN 136 

135 CALL 80UND<-4O ,-5 .X+S I 

136 NEXT X 

137 I P 0< 1 THEN 140 

138 CALI BOUND<3. 6 , O I 

139 OOTO 11 1 

140 I P 0<->2 THEN 142 

141 g o t o i s a 
142 FOR X-0 TO 1? 3TCP O : 

143 CALL B 0 L N D I - 4 O . - 5 . X > 
144 NEXT X 

143 GOTO I I I 

146 REM DEL I Dl 

147 FOR DEL-I TO D I A I 
148 NEXT DEL 

149 OOTO t i l 

150 r.EM B IDES 

131 CALL ROUND 1 3 . - 6 , I I 

132 GOTO 111 

133 r<CM TOMS 

I 5 4 r.Al I MOUND< J . 140 . S . - 7 . 8 ; 

153 GOTO 111 

136 REM BASS 

137 CALL 8 0 U N 0 I - 4 0 . - 7 . B . M O . S I 

158 BOTO 111 

139 REM HAT 

I AO CALL BOUND 1 2 , - 5 . 1 2 1 

161 GOTO 111 

162 RFM S I IV 

163 FOR X- l TO IB STEP 6 

164 CALL BOLNDi 4 0 . - 6 . X i 

163 Nl XT X 

166 OOTO 111 

167 REM TOM 

168 POk X-0 10 18 B1EP 9 
169 CALL SOUNDt 4 0 . 1 4 0 . X - J . - 7 . X-07> 

170 NEXT X 

i / i i iurn i l l 

Wild Life 
Tony Roberts, 
Liverpool. 

ONE OF the greatest problems I have wi th my 
Spectrum is not mentioned in any o f the 
manuals — the insistence o f my four-year old 
daughter that she should be the one to press 
the keys. Most ot the games I have are simply 
beyond her, and, as yet, there is no software 
produced specifically for the pre-school chi ld. 

Th is program has several advantages over a 
bought program, in any case. I t is entirely 
modular, and plays as ir.any games as you wish 
in a random sequence: cach individual game is 

a shor:, simple atTair, and it is easy to wri te 
your own to fit in w i th your chi ld's wishes or 
wi th what he/she is doing in nursery. The four 
games in this version arc just counting games 
— in one, 1 to 12 variously coloured butterflies 
flit arcund above a field o f grass, in another 
worms o f extraordinary lengths crawl out o f 
the grass, the th i rd has flowers o f various sizes, 
and the last apples in a tree. 

In each case, the chi ld has to count the 
butterllies/worms/flowers/apples and press the 
appropriate number on the keyboard. As I 
wantec to use numbers up to 12, 1 redefined 
the zero key as number 10, the Enter as 11, 
and space as 12 — and stuck labels marked 10, 
11, 12 on to the keys. Various other eKciting 
things happen like a tune — out of the 

Spectrum manual — when the answer is r ight, 
a big cross or tick on rhe screen as appropriate, 
and other odd noises at various times. 

As usual, the program's organised "back-to-
f ron t " in order to speed response times. Each 
batch o f lines 1100 1199, 1200-1299 through 
to 8800-8899, 8900-8999 is intended to 
contain a game. Here ire the main variables: 
Variable Purpose 
o Set to the number of games to be 

random ly accessed 
m( = 1) Set from the keyboard — silences 

most of the noisy routines 
n Random number between 1 and 12 
n$ String form of n 
g Line number of start of animation 

routine for each game - this is 
'continued on page 167) 
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GIANT ADVENTURES £9.90 
for 
ATARI 400/Q003^BBC^CBM 64 LYNX 32K 48K 

NASCOM3!KORIC4eKSPECTRUM4W& 380Zm 
1) COLOSSAL ADVENTURE: The classic mainframe game "Adventure ' with 
all the original treasures and puzzles + 70 extra rooms 
"A minor miracle of programming" - Popular Computing W. 12 May 
"A few days ago I received Colossal Adventure and I am writing to say thai I am 
delighted with it I first met Adventure on an Open University summer school 
and several of us regularly stayed up to 3 and 4 o'clock in the morning playing 
it. That was 6 years ago, and I've not been able to play it since, so I was 
immensely pleased to see how like the original yours is.' 
- Chris Green (customed April 83 

2) ADVENTURE QUEST: Through forest, desert, mountains, caves, lake, lire, 
moorland and swamp on an epic puzzle journey 
"This is the best adventure yet. I did the H'*** t in 1 day and p a in about 
3 1 /2 hours." - S Burrows (customer) May 83 
3) DUNGEON ADVENTURE: 'massive adventure with more than 100 puzzles 
to solve. Rich vein of humour throuohout.' - The Micro User June 83. 
Each adventure needs 32K and costs £9.90 (inclusive). They are very much 
bigger than normal adventure games that you can buy. 

NASCOM PROCS^eroids m/c .g£7 .90 
Galaxy Invaders m/c,g £5.90 

Extension Basic £ 1 5 / £ 3 0 R O M Missile Defence m/c,g £7.90 
Adds 30 new keywords to BASIC Super Gulp eb,g £4.90 
Compression Assembler 2 £12 5-games cassette misc £5.90 
High speed + source compression {FULL RANGE IN NASCOM CATALOGUE) 

ALL PRICES INCLUDE P&P AND VAT. ALL programs are in stock and orders will 
bo sent within 2 days of recoipt. Please send ordor or GAC for catalogue, 
describing your micro, to: 

LEVEL 9 COMPUTING 
Dept V, 2 2 9 Hughenden Road. High Wycombe, Bucks HP 13 5PG 

BBC FORTH £15 
"For your money you get not only a very good implementation of the 
popular FORTH language but also a 72 page manual ...Once you have 
got an idea ol the fundamentals you should get better value out ol 
this pack than virtually any other program you could buy. In fact, the 
only reason I can think of for not buying this cassette is that you 
already have a version of FORTH!" - LASERBUG April 83 
"rqFORTH is last and has a f irst-class screen editor Overall, a 
good buy' -Computing Today July 83 
rqFORTH costs just £15 (inclusive) and runs on 16K or 32K BBC 
micros It: 
* needs no added hardware and works with any MOS version; 
* works with cassette and disc; 
* is FORTH-79 STANDARD and has fig-FORTH facilities; 
* provides 260 FORTH words and is infinitely extensible; 
* allows full use of the MOS via 'MOS. CALL and EMIT; 
* permits use of all graphic modes, even 0-2 (just!); 
* has an excellent full-screen editor; 
* runs faster than BBC BASIC; 
* includas a 72 page manual, a 20 page disc supplement and a 

summary card for quick roferonc©; 
* is used by hundreds of people, worldwide 

BBC FORTH TOOLKIT £10 
"Level 9 promise to support rqFORTH and this pack proves it. It 
provides the source code for all sorts of useful routines and examples 
of how to program in FORTH. With so much on one cassette It would 
be good value at twice the price." - LASERBUG April 83 
The rqFORTH toolkit costs Just £10 (inclusive) and adds the 
following lacilit ies to FORTH: 

* a full assembler, providing machine-code within FORTH. 
* turtle graphics, giving you easy-to-use colour graphics; 
* decompiler routines, allowing the versatile examination of your 

compiled FORTH programs: 
* the full double-number set (with many extensions); 
* an example FORTH program and demonstrations of graphics; 
* other useful routines. 

BUY THE 

Br i t i sh 
COMPUTER 
In stock 
NOW! 

BBC Modal A £299 Ind VAT 
BBC Modal B £399 ind VAT 

+ Worthrise Wort Processor M s l.O System) 
+ Software - Acorn. Bugbyta, Computer Concepts (Logo 2) 
+ Joysticks for the BBC + 100K Single l lsk Orh-es 
+ Torch BOOK Twin Disk Drives with CPN 

(Equivalent toCPM') 
• fla® tmtfnvtot (X&fai 

For the BBC: 
Screen Layout Pad, 
Flowchart Pad & 
Symbol Design Pad 
Kit with ring binder 
Bat nMpfcit 1150 
OUR PRICE ONLY 
1 1 2 . 5 0 Ind VAT 

VIC-20 Clearance: 
Arton Expand Unit £85 
VIC Garnet Cartridges: 
Mission Impossible £20 
Rat Rue* C16 
Road Race €16 
Mole Attach £16 
tfprlcctincfcftVATI 

PLUKnAmpuUra, iMr lph tnU. printers, m h w i k , g<m»i, Hooka anH mueh, mueh 
m o r o f r o m I t a d l n g m a h a r t at l ow p r l coa - a l w a y s ava i l ab le f r o m y o u r f oc i ' •tockJati 

T W I C K E N H A M * 
COMPUTER CENTRE LTD J* 
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Programmers Wanted 
We are looking for high quality games,

simulation and utility programs for

ATARI, C O M M O D O R E 64 and VIC 20,

SPECTRUM, D R A G O N , BBC, ORIC,

We also have contract work available for 

experienced machine code programmers 

A combination of initial payment and
royalties will be tailored to meet your

requirements.

We distribute programs in this country

and in the U.S.A., giving you access to

an enormous market.

Phone: B A S I N G S T O K E (0256) 25107 

O r write t o : D R E A M S O F T W A R E , P.O. B O X 64 , 

B A S I N G S T O K E , H A N T S . RG21 2LB 
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(continued from page 165) 
Gosubbed between each scan of 
lnkey$, so keep it short 

x,y Screen co-ordinates 
Each routine is accessed I to n times to set 

SOFTWARE FILE 
up your graphics, then g is accessed once 
between each scan o f ihe keyboard. Pressing 
m muics the program, and n w i l l make it noisy 
again. On line 

1210 the graphics characters are A,C 

1212 the graphics characters are B,D 
1342 the graphics characters are I 
1355 the graphics characters are E 
1402 the graphics characters are I 
1415 the graphics characters are J 

1 GO S U B 9 5 0 0 : GO T O 9 0 0 0 : R E 
M m a i n l o o p 

* * * * * * * * *
•a R E T U R N RCN d u mm<j r e t u r n 

2 0 0 REM r t t p o n t t c h e c * 
* * * • * » » ( • * * * * * 

2 0 5 r r n k j T H E N GO T O i i l 0 
2 0 7 B E E P . 0 0 5 , 2 * ( I N T C R N D * 3 0 ) > 
2 2 5 L E T r * = I N K E Y * 
2 3 0 I F m a " " T H E N GO S U B 9 : GO 

r O 2 C 0 
2 3 5 I F f l . - ' M " T H E N L E T m = l : GO 

T O 2 0 0 
2 3 6 I F f * = " n " T H E N L E T » . 0 ; GO 

I'O 2 0 0 
2 4 0 I F r%="0" T H E N L E T r » « " l © " 
2 4 . 2 I F r » = C H R $ ( 1 3 ) T H E N L E T r * 

= " 1 3 L " 
2 4 4 I F f % = " " T H E N L E T r * = " l 2 " 
2 5 0 I F r » o n * T H E N I N K R N D * 5 + 1 : 
F O R X = 5 T O 1 5 : P R I N T R T X . X t l B ; 

' • P ' : P R I N T R T X , 3 5 - X , " ( H " B E E P 
. 0 5 , ( R B S < X - 1 0 ) * 3 ) : N E X T X : GO 

T O 2 0 © 
2 5 5 GO S U B 9 0 5 0 
2 9 9 R E T U R N 5 0 0 REM L U U i i l i i i H 9 4 K C 1 l o o p • « • • * * * * « • * * * * * * * * * • * 
5 1 0 L E T n = I N T ( RND * X 2 • 1 ) 
5 1 5 L E T n $ = S T R f ( n ) 
5 1 6 L E T C = I N T ( R N D # 7 ) : I F C -4- T 

H E N GO T O 5 1 6 
5 1 7 GO S U B 1 0 0 0 
5 X 6 L E T f n a I N T ( R N D t O ) + 1 
5 2 0 F O R r = 1 T O n 
5 2 5 GO S U B r n * 1 0 0 + l © 0 0 
5 3 0 N E X T r 
5 3 5 L E T r « l 
5 4 0 GO S U B 2 0 0 
5 4 9 R E T U R N 

1 0 0 © R E M d r a w g r a s s * * * * * * * * * * 
1 0 0 5 I N K 4 
1 0 1 0 F O R a = l T O 2 5 4 S T E P 2 
1 0 2 0 P L O T a , 1 
1 0 3 0 D R R U 0 , 1 0 f ( R N D » 2 6 ) 
1 0 4 0 N E X T a 
1 0 9 9 R E T U R N 
i i © 0 REM d r a w a r a n d o a r L o v e r 

( f * * * t « » » * * t t * * « * * » t 
1 1 0 5 L E T y = s I N T ( R N D t O 0 ) + 6 0 
1 1 1 0 L E T X = I N T ( H N D » 2 0 0 ) + 2 7 
1 1 1 1 I F P O I N T ( X , 4 1 > t P O I N I ( X * 2 , 
4-1) + P O I N T (X —2 , 4 1 ) < > 0 T H E N GO T O 

1 1 10 
1 1 1 5 I N K 4 
1 1 2 0 P L O T X , 2 
1 1 3 0 D R R U ~ 

11 4 0 
1 8 0 P L O T X + 1 , S : D R R U 0 , y 

1 1 5 3 L E T S = I N T ( R N D * 1 5 ) + 1 0 
1 1 5 5 L E T i = I N T ( R N D * 3 ) + - 2 
1 1 5 7 I N K C 
1 1 6 0 F O R b = l T O S S T E P i 
1 1 7 5 I F • = © T H E N B E E P . 0 0 1 , 2 * b + - l 0 
1 1 7 7 C I R C L E x , 9 , b 
1 1 S 0 N E X T b 
1 1 9 0 L E T g » » 
1 1 9 9 R E T U R N 
1 2 0 © R E M b u t t « r f l i e s 

* * * * * * * * * * *
1 2 0 7 L E T p ( f , 1 J » 1 N I I H N D U O ) : L C 
T p < r , 2 ) a I N T ( R N D * 3 0 ) : L E T p ( r , 3 
) = I N T ( R N D * 7 ) _ 
1 2 0 9 GO S U B 1 2 1 0 : L E I 9 ^ 1 2 2 0 : R E 
T U R N 
1 2 1 0 P R i n r R T p i r . i ) , p i r , 2 ) ; I N K 

P ( r , 3 ) ; 
1 2 1 2 P R I N T R T P I f . 1 ) + 1 , P I f , 2 ) J I 
NK p ( r , 3 ) ; 
1 2 1 5 R E T U R N 

r u u • * , «s 
D R R U 0 , 9 

1 2 2 0 L E T r = r + - l . I F r > n T H E N L E T 
r = 1 
1 2 2 5 p r i n t r t p ( f , 1 1 , p ( f , 2 ) ; " 
1 S 2 7 P R I N T e r r p ( r , i ) t i , p ( f , 0 ) i M 

1 2 3 3 L E T p < r , 1 ) - P ( r , 1 ) + I N T I R N D * 
3 ) - 1 
1 2 3 5 L E T p < f , 2 1 = p ( f , 2 ) f l N T ( R N D * 
3 ) - 1 
1 2 3 6 I F p ( r . l ) < 1 T H E N L E T p ( r , l ) 
= 1 
1 2 3 " 7 I F p ( r , l ) > 1 8 T H E N L E T p l f , l 
) a l O 
12315 I F p ( r , 2 ) < 1 T H E N L E T p ( r , 2 ) 
o l 
1 2 3 9 I F p ( f , 2 ) > 3 0 T H E N L E T P C r . 2 
) = 3 0 
1 2 5 0 g o S U B 1 2 1 0 
1 2 9 9 r e t u r n 
1 3 0 0 REM v o r n s 

* * * * *
1 3 0 5 L E T p ( r , 1 ) = 1 7 : L E T p t f , 2 > 
n t ( ( 3 0 / n ) w - r n o k 3 » / n ) / : l e t p i 
r , 3 ) « i n t ( r n d * 6 > 
1 3 1 0 l e t 9 = 1 3 3 0 : r e t u r n 
1 3 3 0 l e t r a r + 1 : i f r > n t h e n l e t 
r mx 
1 3 3 5 i n k p ( r , 3 ) 
1 3 4 1 L E T X l = p ( r , l ) : L E T y l » P ( f , 2 
) 
1 3 4 2 P R I N T H T X l , « l ; " l " 
1 3 4 3 GO T O ( 1 3 4 4 + f t N D * 4 l 
1 3 4 4 L E T p < r , 1 ) - P ( r , 1 ) + 1 : GO T O 
1 3 5 0 
1 3 4 5 L E T p l f ( 2 ) = p ( r , 2 ) - l : G O T O 
1 3 5 0 
1 3 4 6 L E T p ( r , 2 ) « p Ir,2) + 1 : GO T O 
1 3 5 0 
1 3 4 7 L E T p ( f , 1 ) = p t r , 1 ) - 1 : GO T O 
1 3 5 0 
l a n o i f s n u r c N * i a ) i r c 
>•• •• OR p ( r , l ) < 0 OR p(r.at > 3 f OR 

p ( r , 2 ) < 0 T H E N L E T p ( r , l ) « X l : l e 
T P ( r , 3 ) = y i 
1 3 5 5 P R I N T R T P t f , 1 ) , p I f , 2 ) ; I N K 

1 3 9 9 ' R E + U R N 1 4 0 ® R E M t r i e s / a p p l e s 
* # * * * * • • * * * • 

1 4 » £ IP 1=1 THtN POM A TQ 
p r i n t i n k 4; P R P E R 2 ; PfT X . I S ; 

• • • : f o r 9 =6*RBS (X -14) T O i » - A B S 
IX -14) : P R I N T P H f « » - " J f - 6 , 9 • 

( r n o # 2 ) - l ; N E X T H : n e g T x 
1410 L E T p ( r , l ) = I K T C R N t > s l 0 + i J ' 
l e t p I f , 2 ) = i n t ( r n i / + 1 2 + 6 ) r i f « t 
t r ( p l f , 1 ) ( p ( f , 2 ) ) r > M T M f H ©O t 
o 1410 
1 4 1 5 p r i n t p n r p i r , i ) , p i f , a ) ; i n k 

a ; p r p e r 7 ; f l w & h i ; 
1 4 2 0 l e t t 9 = 1 4 9 9 
1 4 9 9 r e t u r n 
9 0 0 0 PEM m a i n l o o p 

* * * * * * * * *
9 0 0 1 B O R D E R R N D * 7 
9 0 1 0 g o s u b 5 0 0 : r e m c o u n t i n g 

8a > e s 
0 4 9 g o t o 9 0 0 0 . R E M e n d of m a i n 

l o o p 
9 0 5 0 P E M r i g h t a n s w e r ! 
9 0 5 1 b o r d e r r n d * 7 
9 0 5 5 i n k n / 2 : f o r x = 9 t o 1 5 : p r t 
N r B H i UM i a ; r- L N s n A . R T X . X , M " 

n e x t x f o r x = 1 5 t o 4 s t e p 
p r i n t b r i g h t 1 , f l r s h 1 ; r t > , 3 0 

- x ; : n e x t x 
9 0 5 7 I F » = 0 T H E N GO T O 9 © 6 0 
9 0 5 8 FOR n = 1 T O 2 0 0 N E X T n 
9 0 5 9 c l s : r e t u r n 
9 0 6 0 B E E P . 2 5 , 0 . B E E P . 2 5 , 2 . B E E 
P . 1 2 3 , 3 B E E P . 1 2 5 , 2 . U E E P . 2 5 , 0 

9 0 6 1 B E E P . 2 5 , 0 : B E E P . 2 5 , 2 : B E E 
P . 1 2 5 . 3 : B E E P . 1 2 S . 2 B E E P . 2 5 , 0 
906S BEEP .96.3 BEEP .25.R- RFF
P . 5 , 7 
9 0 6 3 B E E P . 2 5 , 3 B E E P . 2 5 , 5 : B E E 
P . 5 , 7 
9 0 6 4 B E E P . 1 8 7 5 , 7 . B E E P . 0 6 2 5 , 8 : 

B E E P . 1 2 5 , 7 : B E E P . 1 2 5 , 5 : B E E P 
. 1 2 5 , 3 : B E E P . 1 2 5 , 2 : B E E P . 2 5 , 0 
9 0 6 5 B E E P . 1 8 7 5 , 7 : B E E P . 0 6 2 5 , 8 : 

B E E P . 1 2 5 , 7 : B E E P . 1 2 5 , 5 : B E E P 
. 1 2 5 , 3 : B E E P . 1 2 5 , 2 B E E P . 2 5 , 0 
9 0 6 6 B E E P . 2 5 , 0 7 B E E P . 2 5 , - S . - B E 
E P . 5 , 0 
9 0 6 7 B E E P . 5 , 0 B E E P . S , - 5 . D E E P 

1 / 0 
9 0 9 0 C L S 
9 0 9 9 S E T U N N 
9 5 0 © R E H i n i t i a l i s e 
9 5 1 0 L E T 0 « 4 : R E M O P t i O H S 
9 5 2 0 L E T / « 1 L E I » 0 . L E T L- 1 
9 5 3 0 D I H p ( 1 2 , 3 ) . REM - . c r ^ n n coo 
r d i n a t e s a n d c o l o u r 
9 5 4 0 R R N D O M I Z E 
9 7 1 0 R E H s e t u p g r a p h i c s 
9711 POKE USR "»"*E,8IM DLIOEIAO

9 7 1 2 P O K E U b R a " + l , B I N 0 1 1 1 0 0 1 0 
9 7 1 3 P O K E U S R " a " + 2 , B I N 1 1 1 1 1 0 0 1 
9 7 1 4 P O K E USR " a " t 3 , P l N 1 1 1 1 1 1 0 1 
9 7 1 5 P O K E U S R " a " * 4 , B I N 1 1 1 1 1 1 1 1 
9 7 1 6 P O K E U S R " a ' f S . B I N © 0 1 1 1 1 1 1 
9 7 1 7 P O K E U S R " a " + 6 . 0 I N 0 0 0 1 1 1 0 1 
9 7 l O P O K E U S R " & " + 7 , B I N 0 0 0 0 0 0 0 1 
9 7 2 1 P O K E U S R " b " + 0 , B I N 0 0 0 0 0 0 0 1 
9 7 2 2 P O K E U S R " b " t l . B I N 0 0 0 0 0 1 1 1 
9 7 2 3 P O K E U S R , , b " + 2 , 9 I N 0 0 0 1 1 1 1 1 
9 7 2 4 P O K E U S R " b " + 3 , 0 I N 0 1 1 1 1 1 1 1 
9 7 2 5 P O K E U S R " b " t 4 . B I N 1 1 1 1 1 1 1 1 
9 7 2 5 P O K E U S R " b " + 5 . 0 I N 1 1 1 1 1 1 1 1 
9 7 2 / P O K E U S R ' t > b , 6 l N 0 . 1 . L 1 1 1 0 1 
9 7 2 8 P O K E U S R " b " * 7 , B I N 0 1 1 1 1 0 0 © 
9 7 3 1 P O K E U S R " C " f 0 , B I N © 0 1 0 0 1 1 © 
9 7 3 2 P O K E U S R " C " * 1 , B I N 0 1 0 0 1 1 1 © 
9 7 3 3 P O K E U S R " C " t 3 . B I N 1 0 0 1 1 1 H 
9 7 3 4 P O K E U S R " C " + 3 , B 1 N 1 0 1 1 1 1 1 1 
9 7 3 5 P O K E U S R " C " H . B 1 N 1 1 1 1 1 1 1 1 
9 7 3 6 P O K E U S R " C " * 5 , B I N 1 1 1 1 1 1 0 0 
9 7 3 7 P O K E U S R " C " * e , B I N 1 0 1 1 1 0 0 0 
9 730 POKE USR "C"+7,BIN JPBOCI00CI
9 7 4 1 P O K E U S R " d " + 0 . B I N 1 0 0 0 0 0 0 0 
9 7 4 2 P O K E U S R " d " t l . B I N 1 1 1 0 0 0 0 0 
9 7 4 3 P O K E U S R " d " t 2 , B I N 1 1 1 1 1 0 0 © 
9 7 4 4 P O K E U S R " d " + 3 , B I N 1 1 1 1 1 1 1 0 
9 7 4 5 P O K E U S R " d " • • . B I N 1 1 1 1 1 1 1 1 
9 7 4 6 P O K E U S R " d " t 5 , B I N 1 1 1 1 1 1 1 1 
9 7 4 7 P O K E U S R " d " + 6 , B I N 1 0 1 1 1 1 1 0 
9 7 4 8 P O K E U S R " d " + 7 , B I N 0 0 1 1 1 1 0 © 
9 7 5 1 P O K E U S R " d " • © , B I N 0 0 1 1 1 1 0 © 
9 7 5 2 P O K E U S R " e " + l , B I N 0 1 0 1 1 0 1 0 
9 7 5 3 P O K E U S R " e " + 2 , B I N 1 0 0 1 1 0 0 1 
9 7 5 4 P O K E U S R • e " + 3 , B I N 1 1 0 1 1 0 1 1 
9 7 5 5 P O K E U S R " e " » 4 , B I N 1 1 1 1 1 1 1 1 
9 7 5 6 P O K E U S R ' e ' + S ^ B I N 1 1 0 0 0 0 1 1 
9 7 5 7 P O K E U S R " e " + 6 , B I N 0 1 1 0 0 1 1 © 
9 7 5 8 P O K E U S R • , e " t 7 , B I N 0 0 1 1 1 1 0 © 
9 7 9 0 P O K E U S R " i " t 0 , B I N © 1 0 1 O 1 0 1 
9 7 9 1 P O K E U S R " i " + l , B I N 1 0 1 0 1 0 1 0 
9 7 9 2 P O K E U S R " i " 4 2 , B I N 0 1 0 1 0 1 0 1 
9 7 9 3 P O K E U S R " i ' « 3 , B I N 1 0 1 0 1 0 1 0 
9 7 9 4 P O K E U S R " i " + 4 , B I N 0 1 0 1 0 1 0 1 
9 7 9 5 P O K E U S R " i " » 5 , B I N 1 0 1 0 1 0 1 © 
9 7 9 6 P O K E U S R " i " l 6 , B X N 0 X 0 3 L 0 3 . 0 1 
9 7 9 7 P O K E U S R " i " t 7 , B I N 1 0 1 0 1 0 1 0 
9 9 9 0 P O K E U S R " ^ • 0 / B I N 0 0 0 1 0 0 0 0 
9 9 9 1 P O K E U S R " j ' + l . B I N 0 1 1 0 1 0 1 0 
9 9 9 2 P O K E U 5 R • j " + 2 , B I N 1 1 1 1 1 1 1 1 
9 9 9 3 P O K E U S R " J " + 3 , B I N 1 1 1 1 1 1 1 1 
9 9 9 4 P O K E U S R " j " * 4 , B I N 0 1 1 1 1 1 1 1 
9 9 9 5 P O K E U S R " j " t 5 . B I N 0 1 1 1 1 1 1 © 
9 9 9 6 P O K E U S R " j " , B I N 0 0 1 1 1 1 1 0 
9 9 9 7 P O K E U S R " I " + 7 , B I N 0 0 0 0 0 0 0 © 
9 9 9 9 R E T U R N 

F o u r x f o u r x f o u r 

Barrie and Mark Wa/ms/ey, 
Flackwell Heath, 
Buckinghamshire. 

THF. CONVENTIONAL games o f Noughts and 
Crosses, either three-by-three or thrcc-by-
three-by-three, have a l imited number o f 
moves and can ofter. result i n draws. 
However, four-by-four-by-four Noughts and 
Crosses has many more variations and is a 
worthwhi le game requir ing skil l and con-
centration as well as good visualisation o f a 
three-dimensional playing area projected into 
two dimensions. 

Th is program follows the normal con-
vention o f showing the playing area as four 
planes, drawn side by side. These planes 
should be visualised as ly ing on top o f each 
other to form a cube — see figure 1. Winn ing 
lines can be parallel to any edge o f the cube; 
diagonally across a plane; or diagonally across 
the cube such as d,d,d,d. 

The method adopted by the program is to 
assign weights to each unoccupied square 
according to the contents o f the lines passing 
through that square. 

You can see that each o f the 32 squares 
which lie on the cube diagonals lie on a tctal o f 
seven different lines and the remaining 
squares each lie on four different lines. At the 
start o f the game weights o f 40 are assigned to 
the cube diagonal set and weights o f 32 to the 
others. 

Each type o f line has a weight value which is 
assigned to the blank squares i n that line. The 
total weight carried by any blank square is the 
sum o f the weight values o f each line which 
passes through that square. 

Af ter each play, by either player or 
computer, all weights associated w i th lines 
passing through the square which has been 
played into are recalculated. T h e computer's 
mode of play is first to check for winning or 
losing lines and then to play into the vacant 
square wi th the highest weight. I n the case o f 
equal highest weights, a partial ly random 
choice is made. 

Fol lowing Run, the variables and addresses 
are assigned to 9500 to 9750 and the 
parameters pertaining to each square arc set 
up in 9000 to 9260. The main program is 
entered at 18, the playing area displayed 18 
to 100 — and play staits w i th the computer 
assigned O and the player assigned X . 

The player makes a move by entering a 
str ing o f three digits, each between 1 and 4, to 
denote the plane, row and column on the 
chosen move. T h e computer validates the 
entry, shows the chosen posit ion and asks for 
verif ication. Assuming this is given, the 
player's move is assigned the variables C ,D ,E 
and the main routine of the program, Set, is 
entered at 6000. 

Set checks each line through C ,D ,E , 
count ing the number of Xs and Os — Search 
— allocating weight adjustments — Update — 
and recalculating all affected weights — 
Weight. I f three Xs are found then Flag J is set 
dur ing Update and the line is tagged in 
parameter 6. 

Fo l low ing a w i n by either player or 
(continued on page 169) 
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SOFTWARE FILE 
(continued from page 1671 
computer, the w inn ing line is displayed in 
inverse characters w i t h an appropr ia te 
message. The Count variable allows 64 moves 
before declaring the game a draw. 

A section o f the program is wri t ten in 
machine code. Th is speeds up a simple but 

time-consuming routine to determine the 
vacant square w i t h rhe highest weight. Anyone 
preferring not to use a machine code can celete 
lines 1-8 and replace 7020-7080 w i th the Basic-
routine 7020-7220 on page 170. 

The machine code w i l l be set up each t ime 
the program is run. This is not necessary, and 

after the first run lines 2-8 can be deleted, and 
the program saved in this form. The machine-
code assumes A$ is the first variable. 

The inverse characters in the listing are: 

Line 20 1,2,3,4 
Lines 160, 410, 7410, 9900: X 
Lines 420, 2160, 7300: 0 

1 R E M 
. ' . ' . ' . ' B 7 ' C H A R A C T E R S ' 1 1 1 ' . " . 

8 F A S T 
3 L C T X - 1 6 8 1 4 
<i L P T A f - - e e e e o i e e B B B n i a A B i i e 

p o o i o 7 E P C i o a a i e a 3 7 C B o a B 3 S i a » 0 0 C J S 
D 6 8 3 4 4 0 C B 4 3 2 8 0 S C B 4 B 2 8 0 4 4 F a B B J f 4 0 1 
1 0 f l 0 0 1 9 E 5 1 1 8 F 0 2 f l 7 E D S a E D B B J . 0 4 . 0 e D O 
2 3 E 7 F A 4 B S 7 C E 1 C 8 1 8 C 9 S " 

6 P O K E X , I S » C O D E A f + C O O B f>+US 
) -4 .7© 

6 L E T A f A f 1 3 T O ) 
7 L E T X « X f r l 
B I P A f < > " S " THEN G O T O 5 
9 C L E A R 

1 0 F A S T 
1 5 O O T O 9 5 0 0 
1 8 F A S T 
1.9 C L S _ 
2 0 P R I f I I NT 

! I NT 

9 * ( 1 ) 
3 f 12 ) 
9 f ( 3 ) 

3 0 P R ' 
4 0 F O R N - l T O «• 
S B P R I N T Nf " ; i : i 

S S I F N - 4 T ME N G O T O 8 0 
6 0 P R I N T " - + - + - + - - + -+•-+•- -+•-+ - + - - + - • - • - " 

7 0 N E X T N 
8 0 F O R N = 1 T O * 
O 0 P R I N T " 1 2 3 4 " ; 

1 0 0 N E X T N 
1 0 1 G O T O 3 0 0 
1 0 3 REM » ! U P L f i Y » » 
1 0 © S L O U 
1 0 7 L E T G f « " 0 " 
1 1 0 P R I N T AT 2 0 , 0 ; " Y O U R M O V E ? 

1 2 0 I N P U T B f 
1 3 1 I F L E N B f < 3 T H E N O O T O 1 2 0 
i a a L E T K f » " 0 " 
1 2 3 QO&UB I N S E R T 
1 3 0 F O R N — 1 T O 3 
1 4 0 I P B * < N ) < " 1 " OR B 8 ( N ) > " 4 " T 

H F N O O T O 1 3 0 
I S O N E X T N 
1 8 8 L E T C - U A L B] 
1 5 6 L E T D = U A L EH 
1 5 7 L E T P - U R L B> 
1 5 9 G O T O 4 O 0 
1 6 0 L E T K f - ' B " 
I B S G O S U B I N S E R T 
1 7 0 P R I N T AT 2 0 , 0 , " I S T H I S C O R R 

M r r f ( y / H ) " 
1 8 0 XP I N K E V $ » " " T H E N G O T O 1 B 0 
I B B L C T C » » I N K E Y $ 
1 3 0 I P C * = " Y " THEN G O T O 2 4 0 
i ? 0 0 I P C t - " N " TMEN G O T O 2 1 2 
5 1 0 G O T O 1 6 0 
2 1 2 L E T K f « " 
2 1 5 G O S U B I N S E R T 
2 2 0 G O T O 3 5 0 
a 4 0 P A S T 
C 4 B L E T P f ( C / D / E , 4 ) » 2 
2 4 7 L E T ftt(C,r./E,5> " 
H B O L E T K t X " 
2 6 0 G O S U B I N S E R T 
8 8 8 P R I N T AT 2 O , 0 > " 

•SO© O O T O S E X 
3 0 0 P R I N T AT 2 0 , 0 , " D O Y O U WANT 

l O P L A Y F I R S T ? i Y / N ) " 
3 0 5 S L O U 
3 1 0 I P I N K E V ® a " " TMEN O O T O 3 1 0 
3 1 6 L E T C . f « I N K E Y f 
3 8 0 I P C f - " Y " THEN G O T O 3 8 0 
3 3 0 I P C { • " N " T H E N G O T O 3 4 3 
3 4 0 G O T O 3 1 0 
3 4 3 F A S T 
3 4 5 G O T O I P L A Y 
3 5 0 L E T C = 1 
3 5 1 L E T D e l O 
3 8 2 L E T E - l 
3 B 5 G O T O U P L A Y 

3 6 0 R E M • • I M S B B T M — 
3 t « p r i n t r t a » d , a t c » a # « - t w 
:>«w R E T U R N 
4#« IF a t t c , D , e , 4 ) m " X " rum* mar 

O I S O 
4 1 0 I F R * < C , D , E , 4 * T l f l M JkJfT 

4 ^ o I F R t ( c , D , e , 4 » r u m LMT 
K t a ' a " 
« l 5 o O o o u t s z n s c d t 
4 3 B P R I N T A T B 8 , « ; " 
4 4 0 P R I N T R T 1 8 , 0 ; " 8 P f t C 8 ( M L M M D 

V O C C U P I E D " 
4 8 0 P R I N T R T X 8 , 0 ; " W W « ® M W H E 

Y T O C O N T I N U E " 
4 6 0 I F I H K E Y t - " " T M 
4 7 0 P R I N T R T 1 8 , 0 ; " 

4 6 0 I F A t < C , D , e , 4 ) • " B " t t 

4 & 0 I P A t ( C , D , C , 4 > - " 3 " t h o n m e t 
K f - " 0 " 
B 0 O Q O S U B I N S E R T 
B I O O O T O U P L R Y 

2 0 0 0 P R I N T R T 1 8 , 0 ; " C O N G R A T U L « T X 
O N S — Y O U H A U E D O N " 
2 0 1 0 P R I N T R T 1 6 , 0 ; " D O Y O U URHTf 
T O P L R Y A O A I N 7 ( Y x N ) " 
2 0 1 8 S L O U 
a o a o I P I N K E Y t « ' " T M E N G O T O M T 8 0 
3 0 8 8 L E T C f - I N K E Y f 
2 0 3 O I F C f » " Y " T M E N R U N 
U0«.«o i r c i a ' N " r u c w p b i m t « t i s , 
o ; " T H A N K S F O R T H E G A M E , B Y E 

2 0 9 0 G O T O 2 0 a * 
2 0 6 O R E M U D R A U M 
8 0 7 0 P R I N T AT 1 S , 0 ; " A N MONO 
E D R A U " 
sereo GOTO a o i o 
2 1 0 0 R E M « # P 0 U N 3 3 0 # » 
a l i o F O R X - l T O 4 
a i a o F O R Y - l T O 4 
3 1 3 0 F O R 2 • 1 T O 4 

2 1 4 0 I F A * ( X , Y . Z , 6 ) < " 1 " o r a * ( X , 
Y . Z . 6 ) > " 7 * T H E N G O T O O B * * 
2 i 5 0 I F A f ( X , Y , Z , 4 > < > " 1 " T H E N O O 
TO 8 2 0 0 
2 I B S L E T C - X 
a 1 8 4 L E T D - Y 
2 1 8 6 LETT E - Z 

a tSS fcST 
8 1 7 0 G O S U B H A R K U I N 
2 1 7 5 G O S U B P R I N T U I N 
2 1 8 0 P R I N T R T 1 8 , 0 ; " M Y G R H E T H I S 

T I M E " 
2 1 9 0 O O T O 2 O 1 0 
2 2 0 0 N E X T Z 
a a i 0 N E X T Y 
SS30 N E X T X 
a a a s LET x - 0 
8 8 4 0 G O T O 7 0 1 8 
8 4 0 0 R E M * » P O U N D 3 X » » 
2 4 1 0 F O R X - l T O 4 
2 * e e f o r v - i T O 4 
2 4 3 0 F O R Z - l T O 4 
2 4 4 0 I F A f ( X , Y , Z , 8 ) < > " 8 " T ME N G O 

R O ® T H E N GOTO ( U E I O H T + P 

r o 8 8 0 0 
8 4 8 0 I F A * < X , Y , Z , 4 J <> 
T O 8 6 0 0 

4 6 0 L E T C . X 

T H E N G O 

\ i l l ® ZZ 
l i e ® b i ? 

- - 0 " 

2 4 9 0 G O T O 7 2 7 0 
2 5 0 0 N E X T Z 
2 5 1 0 N E X T Y 
a s a o N E X T x 
8 8 3 0 L E T J - 0 
8 8 4 0 G O T O 7 0 2 0 
3 0 0 0 R E M * * P R I N T U I N » t 
3 0 1 0 F O R C - 1 T O 4 
3 0 8 O F O R D > 1 T O 4 
3 0 3 0 P O R E - l T O 4 
3 0 4 0 I F A t C C , D , E , 6 ) - " 9 " T H E N G O S 
UB I N S E R T 
3 0 8 0 N E X T E 
^OBSI N E X T D 
3 0 7 0 N E X T C 
3 O B 0 R E T U R N 

R E M • • B E T * * 
f a O O U M T + a 

t o Xi 

f 
i i t 1 - - c t m e n l e t l - l * l 
i r r ) » " 3 " t » £ n l e t n « i » i 

T H E N G O S U B CUE J ( ^ ) 
l O H T f t P ) 
B U M N E X T T 
6 1 3 0 N E X T P 
6 1 4 9 I F Q t » " 0 " T H E N O O T O I P L R Y 
8 1 8 0 I F C O U N T > 8 3 T H E N O O T O D P A U 

6 8 B 0 I F R t ( C , D , E , 7 ) « " 1 " T H E N L E T 
— R J ( C ^ M ) 

. _ _ - T H E N L E T 

T H E N L E T 

O f «T) - A f <C , T , T , 4 ) 
6 2 6 5 I F S t l C , 6 , f e , 7 » - " 2 " 

O f < T ) n f t f ( C , T , 8 — T , 4 ) 
6 8 4 a R E T U R N 
6 3 0 8 I F R t ( C . D . E . B ) • " ! ' 

O f ( T ) » R * ( T , 6 , T , 4 ) 
S 3 0 S I F A t f C , 6 , E , B ) - " 8 " T H E N L E T 

O f (T ) —A t ( T , D , 8 —T , 4 ) 
6 3 1 0 R E T U R N 
6 3 2 8 I F R f C C , D , E . 9 ) » " 1 " T H E N L E T 

O f (T ) - R f l T , T , E , 4 ) 
6 3 i « I F R » l 6 , 6 , E , 9 > • " 2 " T M E N L E T 

O 8 (T) - R t < T , 8 - T , E , 4 ) 
6 3 3 8 RETTURN 
6 3 4 8 L E T R—UAL A f 
6 3 4 1 L E T O f ( T ) • " 1 
6 3 4 8 X F R - O ^ T M E N 

< C , D , E , 1 0 ) 

MEN R E T U R N 
H R C H • P + P * 1 0 ) 

A t f T , T , T , 4 ) 
6 3 4 8 O O T O 
6 3 6 8 L E T O f 
K 3 B B P P T 1 ID W 
6 3 8 8 L E T O t <T ) » R t (T , T , 5 - T , 4 ) 
6 3 6 6 R E T U R N 
6 3 7 8 L E T O f < T ) - A * ( T , 8 T , T , 4 ) 
6 3 7 8 R E T U R N 
6 3 8 0 L E T O t »T> - R t »T , 8 - T , 5 - T , 
6 3 8 8 RETTURN 
e.4-^0 R E M 

(COOl 

( C O D E 

• • U E I O H T * * 
6 4 8 8 L E T A 8 <T , D , E , B ) - C M R » 
R • (T , O , E , B ) « U U ) 
© 4 3 8 R E T U R N 
6 4 4 8 L E T A t ( C , T , E , 8 ) - C H R t 
A f > C , T , E , 8 ) +UU) 
6 4 8 8 R E T U R N 
6 4 6 8 L E T R $ ( C , 0 , T , B ) - C H R $ ( C O D E 
A 8 (C , D ^ T , 8 ) +UUI 
6 4 7 8 R E T U R N _ 
6 4 8 0 I F R t ( C , D , E , 7 ) - " 1 " T M E N L E T 

A 8 l C y T , T , B ) - C M R t J C O O E fi»(C.T,T 
, 8 ) + U U ) 
A 4 8 8 I F O t ( T ) - " l " A N D A t ( C , D , E , 7 
) - " 8 " T M E N L E T A t ( C T , B - T , 8 ) - C H R 

* ( C O D E R f ( C , T , 5—T , 8 ) >UU) 
4 9 0 R E T U R N 

6 8 0 8 I F R t ( C , D , E , 8 ) » " 1 " T H E N L E T 
fl»!T,D,T,B) > C H R t ( C O P C f *0 <T 

45 ) » U U ) 

8 0 8 XF A 8 ( C , D , E , 6 ) - " a " T M E N L E T 
R | ^ T ^ D , B - T , 6 ) — C H R 8 ( C O D E A 8 ( T , D 

© B 8 8 I P T R $ ' ( C , D , E , 9 ) m " l " T H E N L E T 
A t I T , T , E , 8 ) - C H R t ( C O D E R t ( T , T , E 

, 8 ) - U U ) 
8 8 2 5 X F flt C C , D , E , 9 ) « " 2 " THEN LETT 

R t : T , B - T . E , 8 ) - C H R t ( C O D E flt(T,B 
—T, E , 8 ) • U t l > 
6 8 3 8 R E T U R N 

8 8 B < ( C O D E 
TURN 

A 8 ( T , T J , $ ? I Z 6 T ' T ' B ) - C " f " 
6 6 8 8 R E T U R N 
6 8 6 0 LETT R | ( T , T , B - r , 5 ) - C M R » ( C O D 
E R t (T , T , 8 - T , 8 ) »UU ) 
6 8 6 8 R E T U R N 
© 8 7 0 L E T A t ( T , 8 - T , T , 8 ) - C H R t ( C O D 
E (T , 8—T , T , 8 ) • U U ) 
6 8 7 6 R E T U R N 
6 b 6 o L E T A t ( T , 8 - T , B - T , 8 ) - C H R t *C 
O D E ^ A f ( T ^ S - T , B - T , 8 ) -fUU) 

O O T O U P D A T E D 
REM # # U P D R T E X » * 
L E T UU—0 
I F L - 4 T H E N OOTO U U I N 
I F M < > 0 T H E N G O T O 6 8 7 8 

i P t = 3 T H E N 
P L - a T H E N LET U U - ( U 4 - U 7 ) 
P L - l T H E N LCT U U - ( U 7 - U 6 ) 
F L < >1 T H E N R E T U R N 

I F M » 1 T H E N L E T U W - ( U B - U B ) 
I F M - 2 T H E N LETT U U - ( U B - U 3 ) 

6 7 0 0 R E T U R N 
6 7 1 0 R E M * * U P D A T E C # • 
6 7 1 6 LETT U U - 0 

S ©7__. 
6 7 3 0 

SIS! 
6 7 6 6 
6 7 7 0 
6 7 8 0 

P E E K 
7 0 6 0 

I F M - 4 T H E N GOTO a i © 0 o 

A f ( C , D , E , 4 ) - " 3 " 
R f ( C . D , E , B ) « " " 

)NT > 6 3 T 

* I N S E R T 
JET 

f U U I N * * 

M A R K U I f 

I F L < >0 T H E N G O T O 6 7 t _ 
I F M —3 T ME N LET U U - ( U l - U S ) 
I P M - 3 T H E N GOTO P O I N T O 
I P M - 8 T ME N LET U U « ( U 3 - U 8 ) 
I F M » 1 T ME N L E T U U « ( U 8 - U 6 ) 
I F M < > 1 T ME N RETTURN 
I F L • 1 TMEN L E T U U - ( U B - U 7 ) 
I F L » a T H E N L E T U U - ( U B - U S ) 

6 8 0 0 R E T U R N 
7 0 0 0 R E M * f t I P L R Y • • 
7 0 1 0 I P I > 0 T H E N GOTO P D U N D 3 0 
7 0 1 5 I F U > 0 T H E N G O T O F O U N D 3 X 
7 0 8 0 L E T M I U T - U S R 1 6 6 1 6 
7 0 3 0 L E T M U - P E E K 1 6 8 1 4 > 8 B 6 * P E E K 
1 6 B 1 B 
7 0 4 0 L E T M U - ( M U — ( P E E K 1 6 4 0 0 * 2 8 6 * 

1 6 4 0 1 + 1 8 ) ) S 1 0 
L E T C - I N T (MU/-16) +1 

7 0 6 0 L E T MU-MU- ( C - 1 ) » 1 6 
7 0 7 0 L E T D - I N T ( M U / 4 ) » 1 
7 0 8 0 L E T E - M U - ( D - l ) # 4 f r l 
7 8 7 0 L E T 
7 8 8 0 L E T 
7 8 9 0 L E T 
7 8 9 8 I F C O U N T > 6 3 TMEN G O T O D R R U 
7 3 0 0 L E T K 8 - " B " 
7 3 1 0 G O S U B I N S E R T 
7 3 3 0 O O T O S E T 
7 4 0 0 REM * * U U 
7 4 1 0 L E T K * 
7 4 2 0 G O S U B MA f f K U I N 
7 4 3 0 G O S U B P R I N T U T N 
7 4 4 0 G O T O 8 0 O 0 
7 4 8 0 REM * * P O I N T X » « 
7 5 0 0 L E T H t — " 8 " 
7 5 0 5 L E T U-U+-1 
7 8 1 0 O O T O MARK 
7 5 8 0 R E M • * P O I N T O fr ft 

?SiS let ?«rSTR* 
7 8 8 0 G O T O MARK 
7 5 8 0 R E M * ftMARKUIM* ft 

P O R T - 1 T O 4 
L E T H 8 » " 0 " 
O O S U B ( U I N L I N F + P ) 
N E X T T 

7 8 9 8 R E T U R N 
7 8 0 0 R E M ft ftMARK # # 
7 6 1 0 F O R T « 1 T O 4 
7 6 8 0 G O S U B ( U I N L I H C + P ) 
7 6 3 0 N E X T T 
7 6 4 0 R E T U R N 

R E M ft ftUlNLINE * ft 
L E T A 8 ( T , D , E , 6 ) - H » 
R E T U R N 
L E T A » ( C , T , E , 6 ) - H t 

7 7 5 0 R E T U R N 
7 7 6 0 L E T A 8 ( C , D , T , 6 ) - H J 
7 7 7 0 R E T U R N 
7 7 8 0 I F fl« I C , 1 > , E , 7 ) « 1 " T H E N L E " T 

R f (C , T , T , 6 ) - H i 
7 7 8 5 I F A f ( C , D , E , 7 ) - " 2 " T H E N L E T 

A f ( C , T , 5 - T , © 1 - H f 
? ? O 0 P B T U n N 
7 8 0 0 I F A f ( C , D , E , » ) - " 1 " T H E N LETT 

A f ( T . O , T , 6 ) - H f 
7 8 0 6 i r A t ( C , D , E , B ) - " 8 " T H E N L E T 

- " — - 5 - T , 6 ) a M f 

7 8 6 8 
7 6 7 6 
7 1 S I 78< 

7 7 0 0 
7 7 8 0 
7 7 3 0 
7 7 4 0 

1 " T H E N LJr"J 

A f (T , D , 5 - T , 
7 8 1 0 R E T U R N 
7 8 8 0 I F flf(C,D,E,9) 

A f ( T , T , E , 6 ) - M f 
7BaB I F A f ( C , 0 , C , d ) — " a " T H E N LET 

A f ( T , © - T , E , 6 ) = H f 
7 8 3 0 R E T U R N 
7 8 4 0 L E T R - U A L A f I C , D , E , 10.» 
7 6 4 8 O O T O ( U I N L I N E frPfrRftlO) 
7 8 8 0 L E T A f ( T , T , T , 6 ) - H » 
7 8 8 8 R E T U R N 
7 8 6 0 L E T A f ( T , T , 8 - T , 6 ) - H $ 
7 8 6 8 R E T U R N 
7 8 7 0 L E T A f ( T , 3 - T , T , 6 > = H f 
7 8 7 8 R E T U R N 
7 8 8 0 L E T R f (T , 5 - T , 5 - T , 6.) - H f 
7 6 6 8 R E T U R N 
9 0 0 0 R E M ft ft6ETUP«ft 
9 0 1 0 F O R X « 1 T O 4 
9 0 8 0 F O R Y - l T O 4 
9 0 3 0 P O R Z - l T O 4 
u u « b L t r r r « i i j . c n R » 
9 0 8 0 L E T F f ( a ) - C h R { i 
9 0 8 0 L E T F f ( 3 ) - C H R t 
9 0 7 0 L E T F f ( 4 T O 1 0 ) - " 1 0 0 0 C 
9 0 8 0 I F Y - Z T ME N L E T F f ( 7 ) • " l " 
3 0 9 0 I F Y +Z —B T H E N L E T F f < 7 ) • " 2 " 
9 1 0 0 I F X - Z T H E N L C T F t ( 8 ) - " 1 " 
9 1 1 B I P X-frZ-8 TMBN L E T F f ( 0 ) - " 2 " 
9 1 8 0 I P X « Y T H E N L E T F « ( S » - " 1 " 
9 1 3 0 I F X * Y a B T H E N L E T F » ( » r « " 2 " 
9 1 4 0 I P F t ( 7 ) m" X' A N D F 8 ( B > - " 1 " 

(continued on next page) 
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SOFTWARE FILE 
Icontinued from previous page) 

T H E N L E T F l ( l B ) • " 1 " 
0 i b b I F r f T o > » " i " RND <«>- • •& • • 
T H E N L E T P f < 1 0 > « " 8 " 
9 1 5 5 I P A N D r* (7) m"3f 
T H E N L E T F » ( i a > « " 3 " 
916<D i r r » T o i A N D r » 
T H E N L E T F » f l t t ) - " 4 " 

T H E N L E T >J-V + 
» < > " « " T H C N I F T UmU* 

9 1 7 0 L E T U » 3 
9 1 B 9 I F F t ( ? ) < > 
1 
Q i o a I F F l 
1 
91200 I F P | ( 9 ) < > " 0 " T H E N L E T V - V • 

9 8 1 0 I F F » < 1 0 > < > " 0 " T H E N L E T U - U 

9 2 1 8 I F U > - 8 T H E N L E T U - 8 
9 8 9 0 L E T * " 
9 2 3 0 L E T 
9 3 4 0 
9 2 E 0 . . . . 
9 8 6 0 N E X T X 
9 8 7 0 G O T O 1 0 
9 6 0 0 D I H « » ( 4 , 4 , 4 , 1 0 ) 

N E X T 
N E X T Y 

> - D I HC.N L.C I \J " O 
F 0 ( S ) " C H R f ( U « W 6 ) 
ft! I X , Y , Z ) - F » 

9 9 0 3 

IIS? 
9 6 0 8 
9 5 1 0 
9 6 I B 
9 5 8 0 
9 5 3 0 
9 6 4 . 0 
9 6 B 0 
9 5 6 0 
9 5 7 0 
9 5 8 0 
v » « » 
9 6 1 0 
9 6 1 6 

9 6 1 6 
9 6 1 7 
9 6 1 8 
9 6 1 9 
9 6 8 0 
9 6 3 0 
9 6 4 . 0 
9 6 5 0 
9 6 8 0 
9 6 7 0 
9 6 8 0 

L E T 

fcfi 
L E T 
D I H 
D I H 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L C » 
L E T 

L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 
L E T 

x •« 
F { i 
o i l 
u i . 

C O U N T - 0 
H | » " 0 " 
U-0
1 - 0 

( 1 0 ) 
( 4 > 
> 3 8 

I J 2 - 3 B 
U 3 - 2 8 
U 4 « 3 0 
U 5 - 1 B 
U & > 0 
U 7 » 1 5 no 
U P L R Y - 1 0 3 
I N S E R T - 3 8 © 
D R O U « 3 O 6 0 
F O U N D 3 O - 8 1 0 0 
F O U N D 3 X - 8 4 O 0 
P R I N T W I N - 3 0 0 0 
S E T - 6 O 0 0 
S E A R C H - 6 2 0 0 
U E I G H T = 6 4 0 0 
U P D R T E = 6 B 0 0 
U P D R T E X - B 6 S 0 
U P O f l T E O - 8 7 1 0 
I P L R Y » 7 0 0 0 

9 8 9 0 
9 7 1 0 
9 7 8 0 
9 7 2 5 
9 7 3 0 
9 7 4 0 
9 7 8 0 
<3800 
9 9 0 0 
9 9 1 0 

L E T U U I N • 7 4 0 0 
L E T P O I N T X " 7 4 8 0 
L E T P O I N T O " 7 K 2 0 
L E T M R R K U I N - 7 S 8 0 
L E T H R R K - 7 6 0 0 
L E T U I N L I N C « 7 7 0 ® 
L E T S E T U P « £ 0 0 0 
G O T O S E T U P 
6 R O E • • 3 D 4 £ r 
R U N 

The Basic routine. 
7 0 3 0 L E T H I U T - 0 

? 8 2 8 P 8 S T 8 t 
7 0 S 0 F O R Z - l T O 4 
7 0 6 0 I F ft*(X,Y,I,4)<>"1" T H E N C O 
T O 7 2 0 0 
7 0 7 0 L E T U T - C O D E R * C X , Y , Z , 5 > 
7 0 © O I P U T < H I U T T H E N G O T O 7 2 0 0 
7 O 9 0 i r U T = H I U T R N D R N D > . 3 3 T H E N 

G O T O 7 2 0 0 
7 1 0 0 L E T H I U T - U T 
7 1 1 0 L E T C - X 
7 1 2 0 L E T D « Y 
7 1 3 0 L E T E - Z 
7 2 0 0 N E X T Z 
7 2 1 0 N E X T Y 
7 2 2 0 N E X T X 

Keyword define 
J Bradshaw, 
Runcorn, 
Cheshire. Wmo 
THIS PROGRAM runs on the unexpanded 
Vic-20 and allows you to define eight Basic 
keywords to the function keys. The Basic 
program sets up a small machine-code 
program — 139 bytes — at the top o f memory. 
Therefore, you can run or type fair ly long 
programs while this one is running. There is 
also an error check in line 40 which ensures 

you have typed in the data correctly.- thereby 
preventing system crashes. 

Four permanent functions are defined: 
F1 = Screen colour normal 
F Screen colour black 
F5 = Quote mode on 
F7 = Quote mode off 

And, o f course, by using the function keys in 
conjunction w i th rhe Shift and Commodore 
keys, eight Basic keywords can be printed at 
the current cursor position on rhe scrcen. You 
can choose any Basic keyword and assign it to 
its appropriate function key by altering rhe 
eight Data values on line 200 respectively. 

Some values may give an output of, say, half 

a keyword for example, 

INT IPRINT) 

yet by trial and error you should f ind the 
desired keyword. These values on line 200 
merely state how far into the R O M keyboard 
table the Vic is to lock before pr int ing out the 
characters it finds. At present, the function 
keys are defined as follows: 

Shift F1 = PRINT CBM F1-FOR 
Shift F3 - POKE CBM F3 = NEXT 
Shift F5 = PEEK CBM F5 = GOTO 
Shift F7 - THEN CBM F7-GOSUB 

T o disable the program press run stop and 
restore. T o enable enter Sys 7541. 

KEVS 1 REM DEFINED FUNCTION 
2 REM BV JOHN BRflDSHflW" 
10 P0KE51,11?:P0KE52,29:P0KE55,117 P0KE56,29 
26 REflDfl: I Ffi=-1 THENF0RC=7672T07679: REflDfl: P0KEC, H : NEXT: GGT048 
30 T=T+ft:pOKE7541+I,fl:1=1+1 G0T016 
40 IFTO17900THENPRI NT " WDflTfl WRONG" : END 
50 S VS7541 •' PR I NT " XFUNCTI ON KEVS DEFINED" 
60 DRTR120,169,136,141,20,3,169,29,141,21,3,88,96,165,197,197,187,240,23,133,1 8 

7,162,1 
70 DATR201,39,240,18,232,201,47,240,13,232,201,55,240,8,232,201,63-240,3,76,191 

,234,173 
80 Df lT f l l41,2 ,201>1,240,50,201,2,240,42,224,1,240,22,224>2,240,26,224,3,240,7,16 

9,0,133 
90 Df lTf l212,76,191,234,169,1,133,212,76,191,234,169,27,141,15,144,76,191,234,169 

,8,141 
100 DATFI15,144,76,191 ,234,232,232,232,232,189,247,29,133,188,164,188,185,161,1 

92,48,8 
110 DATA32,210, 255,230,188,76,224,29,56,233,128,32,210,255,76,191,234, -1 
200 Df lTf l99,89,214,148,0,3,32,48 

Proc point 
John Chalmers, 
Godstone, 
Surrey. 

LYNX 

LYNX BASIC provides no instructions for 
examining the display, and Peeking it is not 
possible because of the way it is organised. 
The routine given in the l isting provides the 
Basic programmer with a method o f examin-
ing any point on the display. I t works by 
calling a R O M routine which looks at the 
display R A M . The routine is wr i t ten as a 
procedure, so to use it you simply type. 

PROC POINT(X.Y) 
where X and Y are the co-ordinates o f the 
point you wish to examine. T h e result w i l l be 
contained in the variable z on exit f rom the 
routine and w i l l be the colour value o f the 
point X ,Y . Note how small letter variables are 

used wi th in the procedure. Th i s would seem 
like good practice whenever using procedures 
as extra "commands" the small letter names 
are reserved solely for such routines and thus 
do not corrupt the capital letter names o f 
the main variables. T o test the procedure once 
you have entered it , enter the fol lowing lines 

INK 4 
DOTIOO, 100 
PROCPOINT1100.1001 
?z 

The z should o f course be 4. 
99990 DEFPROC POINTlx.yl 
99991 LET y - {(x f 256"y)/8),x = INT(y), 

y =2# # l7-(FRAC(y)"8) l , i = 0 
99992 CALL &0069,&8000 + x 
99993 IF (HL BNAND y)>0 THEN LET z - z + 1 
99994 CALL &0069,&c000 + x 
99995 IF (HL BNAND y»>0 THEN LET z - z + 2 
99996 CALL &0070.&C000 + x 
99997 IF (HL BNAND y)>0 THEN LET 2 - z + 4 
99998 ENDPROC 

Key click 
P A Street, 
Biggleswade, 
Bedfordshire. 

THIS KEYBOARD click routine for the Dragon 
32 wi l l emit a short click whenever a key is 
depressed. 

The machine-code routine generates a short 
cl ick, by setting up the sound generator and 
loading the memory location 65312 wi th a 
number, between 0 and 255. 

Memory locations 363 and 364 contain the 
address to which the computer jumps when a 
key is pressed. Th is address is changed to the 
beginning o f the click routine. The routine is 
then started by Poking location 362 wi th the 
number 126. 

(continued on page 175) 
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- ZX81
RAM-PACKS FLAP 

and when R A M packs flap, programs crash because of edgy connectors (so children! keep off!I. 
N o w East London Robotics offer a unique product:-
T R A D E I N Y O U R ZX 81. 

Introducing the MAXIMEM ZX81. A ZX81 with 32k or 64k R A M fitted I N S I D E the case (children come back!) 
M A X I M E M ZX81 - the most affordable 3 2 or 64k micro in the world. 

" S m i o s 

MAXIMEM ZX81 
1 rtf^PlAlS ONE USED 

32k-£39 ikzxsi 
— O N E USED 

j KSSffiiias 

SP48-£23 
32k MEMORY EXTENSION 
Plug the chip-set (Issue 2) or circuit board (Issue 1 £35) 
into the sockets provided by Sinclair and you have a 
standard 48k Spectrum, fully compatible with all 
Sinclair add-ons and very low in power consumption. 

— : — : J -
Sinclair add-ons and very low in power consumption. 
No soldering is required. Fitting and removal are easy. 
The SP48 carries our full warranty and is upgradable 

part-exchange basis to the SP80. For £28. < on a part-exchange basis to the SP& 

SP§0-£46 
D A r c n £ 4 1 . l i r u r v n i f x w PAGED 64k MEMORY EXTENSION 
Fitting, power consumption and add-on compatibility 
are identical to the SP48 (Issue 1 version £50). It can 
be used as a standard 48k. but software instructions 
can switch to a second page of 32k. Although not 
recommended for the complete beginner, the SP80 is 
of tremendous benefit to the serious user. 

Fl i and Test Service: At our premises £3 
— By registered post £7 

^ ^ ^ P L U S O N E 

6 4 k - £ 5 9 i k w « 

h e c o m p ^ r . r e g a r d ^ * " M h e ^ o l . h e 
Z X 8 1 . T h e e x t r a m e m o r y . a n d d o e s 

s t a n d a r d a V o n s . s u c h a s 

" U t i n ' e r f e R S M u o m e r i n t e H a c e s . 

p r i n t e r s . R S W * n t e I o u r 

T r a d e i n y o u r ZX81i b y de i i ve ryV 
p rem ises . ( P h o n e firs.ch«kc ™ ^ ^ o t d e r . 

b ^ r £»£2- wi,hout man 
p ^ w e r supp l ies e t c . 

ZX SLOWLOADER £10 
Loads ZX81 tapes into your Spectrum. A recent letter 

describes it best. 
Dear Sir, Jtst a line about your excellent Slouloader. 
I bought it because I was nearing the completion of a project which 
uses practically everything in 16k RAM including a string array (DIM 629.7) 
which took 4 hours hard graft to bash in. I really did not fancy doing it all again. 
SLOWLOADER twice found a tape-loading error. So I SAVEd again onto a short, high-quality tape -
and this time it went straight in. Two minutes to take out the SLOW and FAST lines. 10 to renumber the PEEKs and 
POKEs, 20 to add some colour and a few BEEPs. and the thing was ready to SAVE again. What a litt le masterpiece! 

All products on this order form are In Mock al (he time of going lo p-es-i 

Same day dispatch for phoned Access Vita J J g orders ' I , K 1 £ S T i C x l i 
To East London Robotics Ltd. Please send by return (tick Items reared). A revolution in computer games control, for one to eight 
• MAXIMLM 32k. (£39 »ZX81> players simultaneously. See our demonstration 

, m m . m 64k ,£<* z x t t ) 2 S 8«h ZX Mlcrofalr on August 20th  
2 £ 2 Alexander Palace. 

. t t W 8 0 K P R O G R A M S 
F O R S P E C T R U M W I T H 

SP80 
Enquiries on 01-474 4430. 

W« .egret our 4SK-80K part-
ckchanRs service is available only to 

SP48 owners. 

n s P 4 8 (I«u« 1 C W ^ j j ^ L 
• ^ 8 0 (Issue 1 £50> iKsoe 2 £46) 

ISI OWIOADI i< 

n Ft— Catalogue (SAE only) 

Postage 
65P 

I enclose a il»eq»iei'P<' tor 
My Access/Visa nuinbrr is 

Q H ^ 
i L n r E E n 

Name — 

Address 
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£39.95 
(inc. VAT) 

+ 80p P&P 

THE NEW for the SPECTRUM, 
ZX81, LAZER 200, JUPITER ACE, 

and the ORIC as illustrated 
This elegant desk top system, designed for the 
professional user. In its slimline case, the 
superior keyboard contains all the graphic 
characters for the above computers. With the 
additional function keys and SPACE-BAR, 

speedy and accurate data entry is made simple. 
The Fuller FDS is easy to install, based on the very 

popular FD42 system, it requires no soldering or technical 
knowledge. 

For the user who is reluctant to install his computer circuit board 
inside the FDS a buffer is available (at extra cost) which simply plugs 

onto the expansion port and connects directly to the keyboard. 

The Natural 
Extension. 

Firmly established in the development of computer hardware, the acknowledged 
leaders in their field, the vast range of Fuller experience is available to you 

through their comprehensive selection of accessories. This ever expanding range 
make Fuller the natural extension for your Computer. 

FULLER PRINTERFACE 
Available in: RS232 
This amazing RS232 Printerface is designed to operate with 
any special printer or teletype for graphic displays. Seiksha 250 
is recommended as all the software is held in ROM, 
no loading of the programmes from tape is required. 
The printer face will allow you to make a copy of all 
24 lines as the screen on your printer two sizes ot 
topy are available; normal size users one dot on 
the printer to one dot on the screen or double size 
using four dots on the printer to one dot on the screen 
Baud rate can be set at any one of 12, between 50 
and 9600. ^ s 
The Printerface will automatically initialize the printer to 
give a page width 80 characters x 66 lines, (uses 60 line for text), 
although any format can be set up. (inc. VAT) 

+ 80p P&P 

MICRO 
SYSTEMS 

CENTRONICS PRINTERFACE 
As above but for parallel printer with CENTRONICS input 

DU AL/PR1NTERFACE Features both f aq Q * 
RS 232 CENTRONICS INTERFACE 
(leads can be supplied at an extra cost) 

£39.95 
line. VAT) 

+ 80p P4P 

(Inc. VAT)

+ 80pP&P 

FULLER MICRO STSTEMS 
The ZX Centre, Sweeting Street, 
Liverpool 2. Telephone: 051-236 6109 

AF.D.LC, 318 Kunpshott lane. Basingstoke. Hints Arcade Computet*. 37/38 Seccod floor. The Sff.tr Arcsde, Laceset, 0533 532911 - Rob Barrow Computet 
Um<JcoN7.01607 2296 Beam l«dfc> Ud.. 20/24 Whttchaptl IMfpOd LI 6TH 051 709 9898 Bre ual Computers Ud.. 24 Park fcw. Bristol, 0272 2901 

Bury a Idhxnck. Suffolk. 1P33 1PR. Canterbury Software Centre. 9 the Wars Canteitiury Kent CI 12AS Channel One Computer 174 High Street. Hi 
156/158 Blorttum Rood. Bcfcm. Lancashire. Computet Cabin, 24 Ihe Parade. SOtfenfcfc Newcastle Uxle Lyme. Staffs. 0782 636911. Computer Comer. 261 ( 

Compmersoh* Ltd.. 8 Central Parade, a Marks Hil. Surhitor Surrey KI6 4PJ 01 390 5135 - Rc&s. Datastore. 6 Chatlerton Road. Brcenkry. Kent. 01 •! 
Delta Micros Ltd.. The Computer Centre. 68 Qestetgate. ."acceksftetd 0625 618827. Olskwlse ComputerCentres Ltd., 68/70 lower HBgMe Stockport, Cheshn 

Fotosonlc House. Rawvc Square. Bradford BD13JR 0274 309266 Fox Electronics. 141 Atttey Rood. tosingstcAe, Hanti. Goodrtqhts Ltd., 1 fnaioale. Pie 
Leicester. 0858 63056 HASC, 54A Tuwn Street, Hontatfc Leeds LSI 84AP. 0532 585357. Home 6 fosinfisComptrtery 54 Yotttllte Street. OtChsm. Greater Mf 

234 Church Street, Blackpool fTK. Unit 6.13 A Harbour Road Inverness IV11SY. 0463 226505 JCV Hlf i & Video Ltd.. Wharf Street. Warwick. Warvrtdohlr 
Guardian Centre. Rotherham, 0709 00000 KUcto Slwcfc. lBOiapel Street. Aberdeen. 0224 636081 rtkro-Trcnta. 27A ftatkel Sire* ramworth. Staffs. 0827 514J 

061 VS65935 Quids I n . « Nath Str«1. Rwt/ced Eiiex. 0708 2WW0. Itodford HI-FI, 52/M Gloucesler Rftsd Bnstrt. 0272 42S247 ladtord HI Fl. 43 King f<f 
144 St Georges Road. Cheltenham Gloucestershire. 0242 28979 SPI Soandmion, 359 Greenlanes. Pahras Green. Loodcti Nl J 01882 5888 Square Deal 

Swanlev, Kent Vision on VMco. 255a. High Stre« Frdtngton (trmingtvsm B23.02 1 37 3 9 383 VWon Store l i d . 3 Fden Walk. Kingston Upon 



THE MASTER UNIT-
Thc Ultimate Game&Unft 

The Master Unit provides all the requirements 
for the serious games enthusiast, containing 
not only the FULLER BOX, but also the FULLER 
ORATOR, all contained within the standard 
case. 

The Speech Unit and sound synthesiser combines 
> provide exciting voice and sound for your games 

The other features include. Cassette interface, a 

(inc. VAT) 
+ 80p P&P 

variable audio output which may be connected directly 
o a HI-FI system. The MASTER UNIT provides endless 

scope in applications, and it allows asccess to the 
SPECTRUM for other periferal, via its duplicate user port, 

i.e. printerface. The MASTER UNIT is complete with full 
documentation and demo tapes which includes the type 

of speech and sound you can achieve. 

The Fuller Box -
The Sound System for the Spectrum 
The FULLER BOX added to the ZX Spectrum, improves the sound quality 
enormously. The built-in audio amplifier working well with all SPECTRUM 
programs. 
The FULLER BOX allows you to program your own music, explosions, 
zaps, chimes, whistles and an infinite range of other sounds. Based 
around the popular Gl-AY 3 8912 sound chip. It gives you 
complete control over 3 channels of tone and/or white 
noise, plus an overall envelope control. 
Also provided with a joystick port, the unit gives instant 
command over all your own games programs. The port 
is compatible with all the commercially available 
joysticks eg. Atari/Commodore 
The FULLER BOX is complete with full documentation and 
a demo tape which includes the type of sounds you can 
achieve. It also allows you to program your own sounds. Fitting 
neatly onto the back of the SPECTRUM, the FULLER BOX still 
allows access for other peripherals, including the new SPECTRUM 
Micro Drives, via Its duplicate user port. 

£29.9 
(inc. VAT) 

+ 80p P&P 

Upgrades for the Fuller Box and Orator 
The systems can be expanded to MASTER UNIT specifications including the full range of controls. The upgrades must be fitted by us, at 
FULL£R MICRO S. 
PRICES (inc. V.A.T.) ORATOR to MASTER UNIT £14.95 FULLER BOX to MASTER UNIT £24.95 

The Fuller Orator -
Speech for the Spectrum 
A smash hit at a number of recent Micro Fairs, the FULLER ORATOR 
uses an allophone system. Based on the G1 SP0256 AL voice 
synthesiser chip. Directly accessable in BASIC, it is able to say 
anything you command using the keyboard or a games program. 
It comes in the standard case complete with Its own auoio 
amplifier, it allows access to the SPECTRUM for other peripherals 
via its duplicate user port. Full documentation and demo tape 
included. 
PRICE (inc. V.A.T.) £39.95 plus 80p p&p. 

16K to 48K Memory Expansion Pack for 
the Spectrum 
For the 16K SPECTRUM owner - upgrade your machine to 48K of 
RAM with the FULLER upgrade kit. Complete with full assembly 
instructions. (Model 2 or 3 only). 
PRICE (inc V.A.T.) £24.95 plus 80p p&p. 

Ram Adaptor Boards for the ZX81 
Allows you to fit your Ram Pack inside the FD42 system. Accepts 
most commcrcial Ram Packs 
RICE (inc. V.A.T.) £9.35 & 80p p&p. 

Fuller Qual i ty 
Fuller Micro Systems reach for the highest quality 
Development, to make our products the BEST. 

in Research and 

Fuller Service 

In an effort to provide the best service we have built a new MAIL 
ORDER dept. at 71. Dale Street. Liverpool 2. Due to come into 
service soon. 

Fuller Guarantee 
All our products carry a worldwide one year guarantee. 

FULLER stock a full range of components and kits for your 
computer, send SAE for details. 

Mfch sn«t. Barren u Furnas. 0229 MJSl BarttemHI-FI & Vidro. 1 ? W 7 Holloway Rood, 
o. )10 Streartvsm High Road, Inndor. SW16 Bury Computer Centre. 11 GuIdhaC Street, 
a 0>elwa Micros ltd.. 14 Jerdan Place Fulhan lortaiSW 01 fleartone HI-FI. 
id. Portsmouth Computer Shop. Unit 25. Handyyde Meade. Newcastle Upon Tyne NE14PZ. 
Computet Systems. Hie Compute Centre. 68 Chesicrgale. Macclesfield. Cheshire 

, 4804422 r w Audio Vtoal I Id. U6/I18 Alfrelon load »Kfflm<]t«r- Emictoo* Bradford. 
2AU. 0 r n 57528 Hubotough How Corapuletv 7 Church Street M*ket Hattoorough. 
e Computer Centre. Acme Hire l td. 40 King Sneel. Btoctoum. lancv Home Computers ltd., 

rtetyclean l i d . 92 Wctona Street. London SWU bjr 01 8282511 Mktofun. Unit 12, 
SI. Pelerslane. Leicester. 05JJ29O2) PAS*. 21J/21J Market Street. Hyde. Chnhie SK141W. 
Khor Berte Hush HI n Centre. 5/6 ComMI. CMmslwd. two:. 0245 5759) Screen Scene 
10*3. New Wham, londcri SO 2DR 018591516 Smnkv Oectronta. 32 Gokhel Road. 
/ WestlartWng Computer Systems. 21 Vendron Slreel, Hehlon. Cornwall 

FOR FURTHER INFORMATION 
SEND ENCLOSED 
FOR UK 1 1 SAE 
ABROAD 1 I MONEY 

COUPON 
| 

Please supply the following items: (state Items and quantity) 

plesase send me @ t 

please send mc @ t 

please send me @ £ 

please add £ foi p&p 

I enclose a cheque/PO payable to 

KULLER MICRO SYSTEMS Total t or debit my Access/ 

Barclaycard - Card No. [ 

Signature 

Name 

Address 

DEALERS REQUIRED FOR UK & ABROAD 
ENQUIRES WELCOME 051 236 6109 

71, DALE STREET, LIVERPOOL 2 



O r t U U l H i l i l t ? m i i u r a u by R. j Yorke 
Hounded by tarantulas, vampire bats, and 
zombies, you must travel through the Realm of 
the Undead to rescue the trapped 
villagers whilst collecting as much garlic 
as possible lor your final confrontation 
with the Dark Lord of the Undead 

SLpalm o f tb? Jhtftrafc 
is a hair-raising, super graphical 
Arcventure featuring high resolution ' 
machine code graphics, sound effects, 
several levels of difficulty and different 
layouts on each of the progressive 
sections of the game 

Realm of the Undead 
fox the 4SK SPECTRUM 

•P^LNTURi: th© new concept from 
..Express Programmes Company.^;* 

combining the best features of 
adventure and arcade games. 

SUPERFAST CREDIT CARD SALES LINE: 

0 2 7 4 6 6 8 8 9 0 

Post coupon now to= 
Express P i o g i a m m e s C o m p a n y 
Express House. City Road . Bradlord, W. Yorkshire BD8 8ER 
Please iu«h me a copy of 

Roalm of the Undead for the 48K SPECTRUM 
HIS3FTDEVPAC2 ' 

£550 
£14. OO 

•Please debit my BaTdaycaTd/Access 
I enclose Cheque/P.O. lor 
• Delete a; applicable 

Name 

Address 



SOFTWARE FILE' 
(continued from page 1701 

Enter the program very carefully. Then type 

Run; the program is Newed and the clî ck 

routine begins to operate. Adjust the TV's 

volume control to obtain a preferable volume'. 

M n o m o n i o o 
LDA (65315) 
ORA 8 
STA (65315) 
LDA (65281) 
AN DA 247 

H e x a d e c i m a l C o d e 

B6 FF 23 
8A 08 

B7 FF 23 
B6 FF 01 

84 F7 

STA (65281 > B7 FF 01 
LDA (65283) B6 FF 03 
A N DA 247 84 R 
STA (652831 B7 FF 03 
L D B O C6 00 
LDA 0 86 FF 
STA (65312) B7 FF 20 
STA (65312) B7 FF 20 
LDA 0 86 00 
STA (65312) B7 FF 20 
INC B 5C 
BNE 15 26 FO 
RTS 39 

Listing 2. 
10 CLEAR 100,32000 : X = 0 

'20 FOR A - 32000 TO 32042 
30 READ D$ : D = V A L C & H " + D$) 
40 POKE A ,D : X = X D 
50 NEXT A 
60 IF X 0 6 1 6 6 THEN PRINT " D A T A 

INCORRECT" : E N D 
70 POKE 363,125 : POKE 364.0 
80 POKE 362,126 : NEW 
90 DATA B6,FF,23,8A,08,B7,FF,23,B6,FF,01, 

84,F7,87,FF.01,B6,FF(03,84,F7,B7,FF.03. 
C6,00,86,FF,B7,FF,20,8600,B7. 
FF,20,5C,26,F0,39 

Weedkiller 
Peter Beech, 
Kirkham, 
Lancashire. 

W E E D K I L L E R RUNS on a 16K o r 4 8 K 

Spectrum. Press keys 5 and 6 to move and the 

key 0 to drop the weedkiller. Your goal is to 

stop the weeds reaching the top o f the wall. 

REM « » S E T UP 

i J E E D K I L L E R ( 1 6 K O f ABK S p e c t r u a . i 

2 * 2 5 2 * W E E D K I L L E R © P . B e a c h * 
K y * B O R D E R 1 : P R P E R 1 : C L S : I N 

1 0 L E T h t C > 0 
1 6 O O S U B 2 0 0 0 
2 0 L E T X O - X 
a® l e t « » " I N K E V | i f a ft < > " B " fi 

ND a a < > " 6 " T H E N CO TO 6 0 
* ® L C T x - X t - ( • • • " O ' ) ' 

I P R 7 T R f l 3 , X J - l B T H E N L E T x - x o -
L E T X O - 2 0 

6 0 P R I N T R T 1 3 . X . P R P E R 2 ; " 0 " . ; 
RT 1 3 , X O , P R P E R " 

6 0 I P a * - " © " T H E N O O T O 1 * 0 
6 6 R E M B B H f l K E U E E D S O R O U __ 
7 © L E T k - I N T ( R N D » 1 6 J « < 1 : P R I N T 

RT • C K ) , H + 7 ; INK 4 ; BRIGHT 1 ;CM 
R | ( 1 4 4 • I N T ( R N D # 6 ) J : B E C P . 0 2 , K 

f 6 0 l e t • 1 1 q 1 1 7 - 1 : i p 
t h e n l e t l - l - 1 : i r 1 - 0 t h e n p r i 

n t r t 1 6 , 1 2 ; b r i o h t l i p l r s h i j " 
g r h e o u e 6 " , f » t 1 6 . 1 , i h u e r m 1 ; p 
l r s h e ; " e e e 0 " i t 6 S - l c n » t r » » c ) 
; I C ; © 6 S U B 0 9 0 0 : L E T h * C - ( K » C * » 
C • R B S ( h » c - » c ) ) / 8 : O O T O 1 8 

; g S K m m i & # 9 J T K 2 0 8 U B 4 e M 

i l l p r i n t 8 1 3 , x ; 
frn 14. t o « ( X - 7 ) - l : p r i n t ^ r t T O R r - 1 4 . T O • I X - 7 > - l : P R I N T g i 

f . x ; B R I O H T l ; : 
, NEXT 7 . r o f t K - g ) . T O I S -
CP . 0 2 , 1 0 - f P R I N T RT 1.X; B R I O H 
r 1 " 5 ' ' : NEXT f : POR f - i * TO i f : 

PRStNT RT r , x ; B R I G H T 1 ; " NEX 

T f : L E T » c -SC • ( 1 9 - » <X - 7 ) ) * 1 0 . P 
R I N T R T P R P F R 2 , " 0 " , P R P E R 

6 ; R T I B , 1 , " 0 0 0 0 " ( T O 5 L E N S T R * 
a C ) , * C 
1 B 0 L E T a ( X - 7 ) - 1 9 . G O T O 7 0 

2 0 1 0 I P h s c - 0 T H E N R E S T O R E : P O P 
r « U S P " » • • T O U S R " h " +7 . R E R D 
P O K E f , • N E X T f 

2 0 2 0 L E T ft c - 0 L E T I - 3 
PH I N I R? 1 4 , 1 , I N V t H S C X; " 9 

C O R E ' J RT 1 7 , 0 . " H i S C O R E " J fifT 1 6 , 2 8 
; " L I V E S " ; R T I B , 1 ; I N U E R S E 0 ; " 0 0 0 
0 " ( TO 8 - L E W S T R * S C » , S C ; « T 1 6 , 1 
; " 0 0 0 0 " < T O B - L E N S T R » h * c > , h s c 
2 0 4 0 P R I N T R T 1 , 1 1 , I N K 6 , " U M d H 
» l l « r " : P L O T I N K 6 ; 6 9 , 1 B 7 : D R R U 
I N K 6 ; 7 6 , 0 
2 0 4 1 P R I N T RT 4 . , 1 0 ; " K E Y S 8 » n d 8 
" ; R T 6 , 1 3 , " T O H O U E ; R T 6 , 1 2 , " 0 T 
O D R O P ; R T 1 0 . 1 1 ; " U E E D K I L L E R " 
2 0 4 3 P L O T 7 3 , 1 4 7 : D R R U 1 1 0 , 0 D R 
R U 0 , - 6 4 ; D R R U - 1 1 0 , 0 : D R R U 0 , 6 4 
2 0 4 7 P R I N T R T 1 7 , 2 6 ; " » » " < T O l - l 
> ; " : D I H a ( 1 6 ) : L E T x - 1 8 . P O 
R fm1 T O 1 6 . L E T • < f ) » 1 9 . N E X T f 
2 0 6 0 P R I N T RT 1 3 , 6 , P R P E R 2 , " 

" ; R T 2 0 , 6 ; P R P E R 3 ; 

2 0 6 8 P O R f - 1 4 T O 1 9 P R I N T RT f , 
6 ; B R I O H T l ; •• " ; 
N E X T ( 
2 0 6 0 P R I N T RT 1 3 , X , P R P E R 2 , " 0 " 
2 0 7 0 I P I < 3 T H E N R E T U R N 
8 0 7 0 i r » > * t - B T H E N OO »OD OOC© ; 
R E T U R N 
3 0 8 0 P R I N T R T 1 6 , 6 , I N K 8 , B R I G H 
r 6 ; " R N Y K E Y T O S T R R T " : G O S U B 4 
0 0 0 : P R I N T R T 1 6 , 6 , B R I G H T 8 , " 

" i R E T U R N 
2 0 9 0 R E T U R N 
3 O 0 0 D R T R 1 0 4 , 1 2 0 , 8 9 , 1 8 . 8 5 , 1 2 0 , 8 
6 , 8 , 9 . 6 , 1 0 4 , 1 2 0 . 8 9 , 1 8 , 1 4 . , 6 , 1 1 , 1 8 
, 1 1 0 , 1 2 0 , 8 9 . I B , 1 4 , 8 , 4 5 , 6 3 , 6 2 , 6 , 1 
0 4 , 6 9 , 2 4 , 8 , 1 1 
3 0 1 0 DRTR i l l , 1 2 6 . 8 6 , 1 1 . 1 1 1 , 1 2 6 , 
s e , 0 . 1 2 7 , 1 2 7 , 1 2 7 , 6 a , 6 a , 6 2 , ® , 0 , a t 
, 2 6 , 3 2 , 6 2 , 1 2 7 , 1 2 7 , 0 , 6 6 , 6 8 , 3 4 , 3 4 , 
6 6 , 6 9 , 3 4 , 3 4 
4 0 0 0 I P I N K E Y ® < > " " T H E N G O T O 4 0 

4-008 I P I N K E Y » - " " T H E N GO T O 4-00 

4 . 0 1 0 R E T U R N 
4 0 1 8 R E H O t t H U S I C 
4 0 2 0 P O R n - l T O 2 : R E S T O R E 8 0 0 0 
4 0 3 0 P O R i - 1 T O 8 : R E R D h , J : B E E 
p h,J-ia 
404 .0 NEXT 1 . NEXT n 
4 . 0 6 0 R E T U R N 
J 5 0 0 0 D R T R . 1 , 1 1 , . 1 , 1 1 , • 6 , 1 6 , . 0 8 , 
1 1 , . > 8 / 1 6 , . 0 6 , 1 1 , . 0 6 , 1 6 , 1 , 2 6 

6 0 0 0 DRTP 0 , 0 , 9 , 1 8 . 9 , 6 , 0 
0 0 1 0 L E T y - 6 . & 0 1 
B 0 2 0 POR n • - 2 0 TO 9 S T E P 6 RES'*" 
ORE S 0 0 0 
3 0 3 0 POP H - l TO 7 : RERD X : BEEP 
. 0 4 , X +n 
? 0 4 0 NEXT K : NEXT r : BEEP l , n - l 
• J070 POR n - 0 TO - 2 0 S T EP - 3 : RES 
e S § 5 W i - i TO 4 : RERD X ; BEEP 
. 0 4 + v , x +r> 
6 1 0 0 NEXT h : L E T y • . 0 0 2 NEXT 
n 
3 1 1 0 BEEP , 7 ' , n + l : PEEP . 7 , n . BEE 
P 1 . 4. . n 
8 1 2 0 RETURN 
9 9 0 0 RESTORE 3 9 2 0 . TOR ( - 1 TO 2 0 

RERD BEEP » / 3 , b NEXT I 
3 9 1 5 RETURN 
i»920 DRTR 1 , 1 2 , . 6 , 1 2 , . 6 , 1 1 , 1 , 9 , ; 
, 9 , . 4 8 , 7 , . 4 8 , 9 , . 4 6 . 7 , . 4 8 , 8 , . 4 8 , 4 
, . 4 8 , 2 , . 4 8 , 4 , . 4 8 , 8 . 1 . 7 , 1 , 0 . 1 2 , 1 
• 8 , 1 . 6 , 4 , . 8 , 2 , 1 . 0 

Ueg&KILLCR O R f t P H X C S 

WmF 

H R I N L O O P 

8 0 - 6 0 T e j t k c y i , e o v t b u c k e t 
a n d c a l l / i r a r o u t i n e 
i f r * q u i r e d 

7 0 - 1 0 0 M a n a s m u d s g r o w a n d 
t e s t * i f g a a e i s o v e r 
o r n o t 

OTHER ROUTINES

14.0-1B0 r » r a r o u t i n e 

2000-90 i n i t i a l i s a t i o n 

4020-9930 v a r i o u s tunas 

T H E O B J E C T O f T H E G R M E 1 5 T O 
S T O P TME U E E D S O R D U I N C T O TME 
T O P . I N S T R U C T I O N S R R E I N C L U D E D 
I N TME P R O G R R M . 

Back-up 
H J Thomas, 
Wirraf, 
Merseyside. mm 
THIS PROGRAM is intended to emulate the 

* Backup command of the disc filing system, 

but to enable the contents o f a disc to 

be transferred ro a cassette tape as a more cost-

effective way o f pro:ecting a program 

collection. There was no need for the cassette 

to contain the !Boot type files, which could not 

be used from cassette, so only Basic programs 

needed to be copied. 

I was thwarted at first by an apparent error 

in the BBC Disc Drive Manual — page 74 — 

which states in its section on Osword, 

" A - & F 7 indicates that a general Read/Write 

operation is required". The hex should be 

&7F. 

The program could be modified to load all 

programs on the disc by storing sector 01 at 

Page &17 and reading the length o f program 

to *Save on to tape. This would then transfer 

files, machine code or Spooled material as well 

as Basic programs. 

1 0 R E M D i s c t o T a p e A u t o m a t i c T r a n s f e r V 2 

2 0 R E M b y H J T H O M A S J u n e 1 9 8 3 

3 0 B 7 . - & 1 8 0 0 

4 0 * K E Y 0 R E M 1 M * D I S C 1 M P A G E = & 1 9 0 0 ! M G . 1 3 0 ! M 

5 0 * K E Y 1 * L 0 A D " X . X X X X X X X " 2 0 0 0 ! M 

6 0 * K E Y 2 * T A P E S M P A G E = & 2 0 0 0 I M 

70+KEY3SAVE " X . X X X X X X X ' M M 

B O A X > 8 < 7 F : X 7 . = 8 < 7 0 : Y 7 . = 0 

9 0 ? t < 7 0 « 0 : ' & 7 1 = B V . s ? & 7 6 = 8 < 5 3 t ! S < 7 7 = 8 < 0 : ? 8 < 7 9 = « < 2 1 

l O O P R I N T " W H E N D I S C & T A P E A R E R E A D Y H I T A N Y K E Y " : A = G E T 

1 1 0 C A L L S « F F F 1 

1 2 0 I F ? & 7 A < > 0 T H E N P R I N T " D I S C F A U L T " s G 0 T 0 2 2 0 

1 3 0 B 7 - - B 7 . + 8 : I F B 7 . ? 7 * 0 T H E N G 0 T 0 2 1 0 

1 4 0 ? S < B 3 2 = B 7 . ? 7 s ? 8 < B 5 7 = B 7 . ? 7 

I S O ! & B 3 4 ° ! B ' / . s • 8 < B 5 9 « ! B 7 . : • ? < B 3 7 » B 7 . ! 3 : ! & B 5 C = B 7 . ! 3 

1 6 0 * F X 1 3 8 , 0 , 1 2 9 

1 7 0 * F X 1 3 8 , 0 , 1 3 0 

1 8 0 * F X 1 3 8 , O , 1 3 1 

1 9 0 * F X 1 3 8 , 0 , 1 2 8 

2 0 0 E N D 

2 1 O P R I N T •• D I S C T R A N S F E R R E D M ' ' 

2 2 0 P R I N T " A N O T H E R D I S C ( Y / N ) 

2 3 0 0 N I N S T R ( " Y y N n " , G E T * ) G O T O 

2 4 0 B % = & 1 8 0 0 : G O T O 1 O O 

7 " 
2 4 0 , 2 4 0 , 2 0 0 , 2 0 0 E L S E 2 3 0 
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Wmi IF YOU HAVE A BBC MICRO 1 | | 

_ _ _ _ / / /M THEN YOU NEED 
the newsletter of the Independent National BBC Microcomputer Users Group. If you want the best source o 

information on the BBC Micro you can't do without . No matter what your interest - hardware, software," 

business, games or education then P ^ B C S H S C T E B ^ M n a s something for you. 

Also, g ^ g j g j M j g g g g M h a s available many special offers including dust covers (for computer, monitor, printer, disks), cassette 

leads and 1.2 ROMS FOR ONLY £5.50 INCLUSIVE - THE CHEAPEST PRICE ANYWHERE! (Members Only) 

1 d e f i e s description - send off for a santp.e copy and you,, find that i, seUs itselfto you. See one and you,, be 

hooked for life!!! 

Please supply me with f 

[ 

Please send the goods lo: 

NAME 

more details about 

a sample copy for £1.00 and an A4 S A E 

1 U K 12 M o n t h Subscription for £12.00 

1 U K 6 Mon t h Subscription for £6.00 

1 Overseas Surface Mai l Subscription for £14.00 

(air mail rales on application) 

and your special offers 

(17p postage) 

ADDRESS 

I enclose a chequc/PO for £ p made payable to LASERBlJG. Please send the form to 1 .ASERBl'G Dept. Y, 10 Dawlcy Ride, Colnbrook, Slough, Berks., SL3 0Q11. 

eciafet 
for

ALL MICRO COMPUTERS - SOFTWARE & 
PERIPHERALS - INCLUDING ORiC -

SINCLAIR - NEWBRAIN - LYNX 
COMMODORE & MANY 

MORE 11 

Please Contact : 

MICRO X LIMITED 
5 COVERDALE ROAD, 
BRONDESBURY, LONDON N W 2 4 D B 
TELEPHONE 01 459 1089 

BBC COMPUTERS 
* Off icial A c o r n / B B C Computer dealer * 

H A R D W A R E 

BBC Model B £399 
BBC Model A with 32K/VIA £344 
BBC Model A Oust a few left) £299 
TEAC Slim Profile Compatible Disc Dr ive-WITH CABLES£205 
Plus Monitors — Printers — Connectors etc. etc. Top quality 
authorised A /B upgrade kits £65 
SOFTWARE 
Monsters Rocket Raid — Snapper — Meteors — Planetoid — 
Super Invaders — Creative Graphics and Early Learning 

All £9.95 each 

Arcade Action £11.90 Killer Gorilla £7.95 
BOOKS (BBC MICRO) 

Assembly Language Programming (Birnbauir.) £8.95 
Games BBC Computers Play £6.95 
Creative Graphics Book £7.50 
Forth Book £7.50 (Tape £16.85 extra) 

All above items in stock AT PUBLICATION DATE, are same day 
dispatch — however — due to demand for all BBC related 
products, we suggest you telephone first, and wc will RESERVE 
your order. 

VAT — we will have to pay it, so OUR prices INCLUDE it. 
Simply add £1 per order for postage, £9 for computer for 
Securicor delivery. 

• LONG S.A.E. FOR FULL LIST/ENQUIRIES 

CARDIGAN ELECTRONICS 
Chancery Lane, Cardigan, Dyfed, W . Wales. 

Te l . 0239-614483 
Phone from 10am to 5pm Mon-Sat 

CLOSED ALL DAY WEDNESDAY 
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COMPETITION CORNER 
A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in August. The 
name of the winner, the solution, and a competition report will 
be published in the October, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

COMPETITION RESULTS 
AND WINNERS 
"A M1CROUNE 80 printer would make my 

hard copy easy . . . " was the sentence to be 

completed in June's crossword competition. 

As an opening sentence it was perhaps a trifle 

illogical since hard copy, of course, is not 

possible without a printer. 

Most entries stressed the chore of listing by 

hand: " I f you've done an LList on a Parker 

45, you'll know why", said D Lockwood, 

while A Baker simply completed the rhyme 

with "because listings by hand make me feel 

queasy". In the Election month's only 

political entry A Sewell suggested, "Its 

Alliance with my computer would be 

Conservative of my I .abcur". 

Other entries went to work on the printer 

manutacturcr's name — Oki. "Matrix printers 

rule — Oki" , wrote R Munday and K Butler's 

entry was "To read — no longer a joki but oki 

doki". The best in this line came from N 

Garrat, Brookside, Racton, Near Chichester, 

West Sussex, with "As all write is O K but 

O K I is one better, all right" which we made 

the winner. 

F Hindes' "ensuring that the screen show 

will not leave me feeling listless" was a close 

contender as was S Taylor's "it would dct my 

i's by putting dots before my eyes". 

In June's android mutiny problem — in the 

intergalactic hive ship — running the program 

provided yielded the solution easily enough. 

When you transfer the blocks which it prints 

out to the honeycomb grid the number is 

revealed to be 3. 

The program adds together all the dots 

surrounding each cell, then counts the number 

of bits set to 1 in the binary representation of 

that number. I f the result equals two it prints a 

block. 

The £15 book token goes to A Maude, 

Talley, Penglais Road, Aberystwyth, Dyfed, 

whose answer was the first correct solution 

picked from the Your Computer competition 

bag. • 

Solution to the June crossword. 

STRANGE 
ENCOUNTER 
BY ANTHONY ROBERTS 

The Earth's first intergalactic message 

has arrived it is a string of 385 binary 

digits — shown here — and we are 

convinced that it contains a three-

dimensional representation of the beings 

who sent the message. 

Can you decode it and discover what 

they look like? How many limbs do they 

appear to have? 

The encoded interga/atic message. 
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33 An Exciting range for 16K ZX81 
from SOFTWARE FARM 3 

YOUR MISSION 
To penetrate the witches defences, enter 
her cavern and destroy her wicked heart 

THE WITCHES DEFENCES 
Stalagmites and stalactites - which grow 
across your path 
Volcanoes - to get past alive if you can! 
Vampire Bats - that cling to your ship and 
make controls sluggish 
Cave-ins - shoLkJ you hit the side of the 
cave with your Laser Cannon or Bomb, part 
of the roof will c«ve in on you 

• Written entirely in machine 
code 

• Hall of Fame 
• 1 or 2 players 
• Mystery score positions to 

bomb 
• 5 skill levels 

M k 2 

Beat that high score! 
Gobble those dots before those meanies 
gobble you' 
Your only aids are four 'Power Pills' whtch 
make the meanies edible. But not for long! 

• Machine coded for fast action 
• Extra 'Gobbler' lor 10.000 

points 
• On screen scoring 
• High score wth enter name 

facility 
• Up to A players 

version! 2 

Stay alive as long as possible in open space 
filled with flying locks. Score by shooting 
them - which also causes them to break into 
lots of little bils end makes life even worse' 

• Machine coded I or fast action 
• On screen scoring 
• High sccre with enter name 

facility 
• Up to 4 players 
• Extra shp for 1.000 points (not 

as easy as it sounds!) 
• Ship moves just like arcado 

version 
• Rotate left/rotate nght/thrust 
• Fires in all 8 drections 
• Increasing number of asteroids 
• Throe asteroid sizes 
• alien spaceship {fires back") 

• 50 Skill levels' 
• Played against the clock -

froggte only has a short while to 
live' 

Jump your frog over the lanes in the road -
preferably without being turned into jam by 
the approaching traffic! Then cross the river 
by hitching a few rides on some passing logs 
and finally into the safety of your hole on the 
opposite bank. Once all 'Frog Holes' have 
been filled you start again with a different 
pattern and a bonus f'og. 

Send your order to: 

Dept B THE SOFTWARE FARM. Craigo Farm. Botany Bay, Tintern, Gwent 

PEARL HARBOUR 
FOR THfe 48K SPECTRUM 

Armed with only a quick firing anti-aircraft gun 
you must defend the fleet moored at Pearl Harbour 
against attack by fanatical dive bombers and 
torpedo bombers. 

Out of the sun come Zero fighters intent on 
destroying you with their merciless machine gun 
fire. 

How long can you survive? 

• MAIN GAME WRITTEN ENTIRELY IN 
MACHINE CODE 

• VARIABLE DIFFICULTY 

• OPTIONAL FIRST STAGE IN WHICH YOU 
MUST INTERCEPT (ON HI RES MAP), AND 
DESTROY IN ARIEL COMBAT THE 
APPROACHING JAPANESE FORCES 

• HOLD FEATURE 

S A B R E S O F T 

£5.95 
(ine p&p) 

Dept (YC) , 13 Bower Avenue, Hazel Grove, 
Stockport, Cheshire SK7 6 L G . 

THE MINIATURE TOOL COMPANY 
Leading suppliers of accessories for (he MICRO user. 

HIGH QUALITY COMPUTER CASSETTES 
Screw assembled cassettes wi th library boxes 

1-9 1099 100 + Qty Total 

C5 37p 35p 33p 
CIO 39p 37p 38p 
C12 40p 38p 38p 
C15 41p 39p 37p 
C20 43p 41p 39p 

AERIAL SPLITTER/COMBINER 
Simple adap'or that will 
combine twe aerial inputs, 
into one cabe or split jp"1 R Q 
equally the signal of an 
aerial Into two receivers. 

D ' CONNECTORS 
Sub min 'D' type male ft female connectors. Gold plated solder bucket 
terminals, plastic covers also available. 

QtV Total 

ASI €1.60 

Plug Qty Socket Qty Cover Qty Total 

9 Woy £1.00 £1.25 £1.50 
15 Way CI.80 £1.75 £1.76 
25 Way CI.75 £2.25 £1.75 

Send S.A.E. tor full range of products, edge connectors, leads etc. 
TRADE 6 OVERSEAS enquiries welcome. 
POSTAGE: Cassettes C1.50. Aerial spl i t ter /D connectors 50P 

NAME 

ADDRESS 

I enclose rry cheque/postal order for £ 
Or please debit my Access/Barclaycard No. 

The Miniature Tool Company 
26 Queensbury Station Parade, Edgware, Middx. 

Tel: 01-951 1183 
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VIC TAPE BACKUP 
P V I C T A P E B A C K U P ) 

I 
REWIND ftND REMOVE

••1 LOAD OR I <3 I NAL

•Hi INSERT BACKUP TARE

mm RECORD BACKUP

•MM BACKUP COMPLETE

can provide security backup copies ot most VIC-20 programs currently available on
tape. It is sold strictly on condition that pjrchasers use it only to take backup copies of tapes which they
own, for their own use.

• Complete, new, and unique machine-code program
• Provides backup for BASIC programs
• Provides backup for machine-code programs
• No extra risk to original tape
• Backups for any memory configuration (with expansion where appropriate)
• Audio-visual prompt system, using border color and sound, for ease of use
• Some allowance for load errors — copy may load and run better nan
the original

• Will backup programs using a range of security methods, including use of the
cassette buffer, use of screen RAM, and mixed BASIC loaders with
machine-coce

• Supplied on boxed C30 cassette with full instructions on card inlay
• Written by Raeto West, noted exponent of PET/CBM/VIC programming

Mail order distribution address of Level Software Ltd
products is: 

Level Software Ltd 
P.O. Box 55 
Shirley 
SOLIHULL 
B90 4SL 
Tel: 021-643 6729 

U n a u t h o r i s e d c o p y i n g it c o p y r i g h t mater ia l for resale 
hi re or d i s t r i b u t i o n is a n o f f o n c o . 

Th i s p r o g r a m is so ld s t r i c t l y o n c o n d i t i o n t h a t 
p u r c h a s e r s use it o n l y t o take secu r i t y b a c k u p cop ies of t apes 
w h i c h t h e y o w n , f o r the i r o w n use . Dea lers m u s t unde r take t o t h e 
bes t o f their a b i l t y to e n s u r e t h a t p u r c h a s e r s c o m p l y w i t h th is 
o b l i g a t i o n . 

A l l p u r c h a s e r s m j s t s i gn t h e f o l l o w i n g d e c l a r a t i o n to s i g n i f y t ha t 
they have read and u n d e r s t o o d t h e c o n d i t i o n s . 
D e c l a r a t i o n : I have read a n d u n d e r s t o o d the c o n d i t i o n s a n d agree 
to ab ide b y t h e m . 

S i g n a t u r e o f purchaser or dealer 
P r i ce in U K / E u r o p e £7 .95 e a c h ( i nc ludes V A T , pos tage , pack ing ) 

N a m e : 

A d d r e s s : 

Fast turnround of orders guaranteed 
Enc losed is c h e q u e / P . O . va lue C — n u m b e r payab le 
t o Leve l S o f t w a r e L t d , c r o s s e d ' a / c payee ' . 





Slot Mutant Herd" into your VIC 20 computer 
and all of a sudden plutonium-crazed mutants will try 
to eat you alive 

Keep a look out for falling boulders. They I 
crush you to death at any second 

Avoid these successfully and all you have to do 
is save the world by destroying the neavily guarded 
Mutants eggs 

Ore Attack" (on ATARI 400/800/1200) isn't 
exactly ch Idsplay either. 

Imagine yourself standing 011 the battlernerus 
of a castle, defending your Kingdom against an army 
of ferocious Ores. 

Watch out for the hail of deadly crossbow ix>lts 
You've only got two lives to lose. 

And you've only get a tew rocks, a sword and 
boiling oil to defend yourself 

Lose your head and you'll be decapitated, 
If your hands aren't sweating after that try our 

other action pockcd titles 
There's "Fourth Encounter" (or VIC 20). ar 

exciting new game with 3 skill levels 
The challenging "River Rescue'' and "Music 

Composer" are also on VIC 20. 
And to make the blood rush to your head the 

successful"Submanne Commander snow available 
on VIC 20. 

' Or, if you've got AIARI 400/800/1200, there's 
the anxiety provoking "Jumbo Jet Pilot!' as well as the 
best selling Submarine Commander' 
"River Rescue' and "Kickback." all in the 
shops now. 

Buy any one of "HORN EMI 
Computer gamesand you'll have to fight 
off all your friends to use it 

The world's greatest computer games. 

T H O W N E M I 

I V IDEO 

nmaomi 
PltOT 

VIC 30 ATUIIWMO'IZOO 

MCtt.-AIMI «00 iOO'lKC 

¥CJO.'MAM WC 70 Htm MO/MO/UOO MAW 400'«00'w00 
400 ROO'UOO 

PROGRAMS FOR ATARI 400/800/1200 ;i>»d«m»rf( of AUr.liw .tr.pt ,<vi<«t.<l) 
PROGRAMS FOR COMMODORF VIC 20{rrrtMIWt of Commodort CI»<1ro«c» lid | 
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Your Oric-1 is about to become 

METEORIC 

Now you can achieve Meteoric 
software performance from your 
micro with this collection of 30 
dynamic programs, designed 
specifically for the Oric-1 home 
computer. 
You can test your skill with 
arcade action games such as 
Luna Landa, Eliminator and 
North Sea Copter, or attempt 
to solve the mind stretching 
mathematical and educational 
exercises. 
These programs fully extend 
the excellent colour resolution 
of the Oric-1 to its maximum! 
The book includes many 
practical utilities that will 
enable you to really improve 
your own programs. These 
useful routines include 
Renumber. Machine Code 
Monitor, Block Line Deletion and 
Graphics Aid. 

Even if you are a beginner, you 
can enter all the programs 
yourself due to Meteoric 
programming's easy to 
unders:and format. 
Your overall knowledge of 
computer operation will be 
expanded too. Each program 
features an in-depth 
explanation of how and why it 
runs and illustrations of screen 
display back up the text to 
ensure you understand exactly 
what will be achieved. 
Experienced programmers who 
want to develop their own 
Meteoric programs will really 
appreciate all the expert hints 
and tips that have been included 
in the book. 
Whether you're a first time user 
or an o d hand, you can't afford 
to miss the only book that will 
make your Oric-1 Meteoric. 

MELBOURNE HOUSE PUBLISHERS 
Please send me your lr»«48 paRe catalogue Please send me 

Orders to: 131Trafalgar Road, 
Greenwich. London SE10 

SPECTRUM 
I Understanding Your Spectrum £795 
1 Spectrum Machmelan&»age 

for The Absolute Beginner £6 95 
I Over the Spectrum £6.95 
I fheCompleteSpectrumROM 

Disassembly £9 95 
i S p e c t r u m I l a r d w a r e M a n u a l £ 5 OS 

DRAGON 
Enter the Dragon 

VIC 20 
yiC Innovative Computing. 

All Melbourne House cassette software is unconditionally guaranteed aga nst malfunction 
Access orderscanoe telephoned through onoui 24 houraivsafone<01)8587397. 
I enclose my c heque /money order for £. 

Please debit my Accesscarc No. 

Name 

Expiry date. 

_ _ _ _ _ _ _ Address. 

Signatuie 

Correspondence to: Glebe Cottage. 

£D 95 

£6 95 

Trade enquiries 
welcome 

Leighton Buzzard. 8EC5SLU 7 7NA 
0 R I C 1 Meteoric Programming . £ 5 95 

Station Road. Cheddmgton. 
EDS 

COMMODORE 64 
r Commodore 64 Games 8ook £5 95 

-Postcode-

All prices include VAT where applicable 

£ 
Please add 80p for post and pack t 

TOTAL £ 

| Y C 8 
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NEW 
PECTRUM SOFTWARE RAN 

GULPMA 
leaser defence, fift^JfftftgySf 

Iover eighty levels, 

(machine code!! 

i 

„ _ wm UOMINOfcS 
^ ThjuHul-time favourite is back, 

Ww nLw your opponent is no 
ui£fm human! 

R O U L E T T E 
Devise the most complex 

system you can, then play the 

big money game'  w 

m k CARLO 
f house at 

>se your shirt 

B R A I N S T O R M 
Two teasers to drive ,you| 

wild! Brainstorm and Puzzler 

will try your mind to the 

limits . . . and beyond 

P e r s o n a l S i n n 

Q u a r t te< Sv c 
230 • 

LONP 



Choose from the Sunshine range of Spectrum Software 

Bring some Sunshine 
into your life 

Cruising 
Behind the wheel of your 
machine. Cruising on 
Broadway. You look mean. 
People stop to stare. Sudderly 
a black-and white pulls onto the 
Broadway behind its light 
flashing and siren wailing. The 
chase is onl 
Cruising on Broadway is a tyie-
burning fast machine-code 
game for the 16 & 48K 
Spectrum. The further you can 
get the moro diff icult it 
becomes cash prizes are 
boing offered each month foi 
the highest scores. £4.95" 

Andro ids 
Trapped in an endless maze 
populated only by vicious 
androids your only objective 
survival. 
You have u laz'et uf uoui&ti and 
can withstand a few blcws, but 
you'd better be quick on the 
draw, these guys are designed 
to kill. Maybe you can f nd an 
exit - but escape is impossible 
and your replenished resources 
won ' t last long. 
The fastest, most head 
spinningly demanding game 
you'l l ever play. £5.95 

Blind Al ley 
A deadly duel, deep in space. 
Blind Alley is what passes for 
sport in the year 3017. Your 
va f t must use strategy to out 
A/it and corral the opponent 
n this crazy development of the 
oursuit games of the late 2600s. 
After each round in the 
enclosure game more players 
sre sent against you to test your 
skill and agility. Blind A!ley is 
Ihe machine-code action of the 
future nowl For the 16 & 48K 
Spectrum. Blind Alley can bo 
played w i th a Kempston 
Joystick. £4.95* 

Sword f i gh t at M idn igh t 
More like a simulation than a 
game, Swordf ight at Midnight 
p resent you wr;h a duel to the 
doath between two swordsmen 

play . lyair i i l a luwitd Oi 
against the computer. Not a 
program whose possibilities wil l 
be exhausted in a day or even a 
week. What it has in common 
wi th arcade space games is a 
demand for quick reactions to 
attack but it adds to this 
necessary ingredient subtletys 
of skill and tactics that will open 
up endless new ways of 
approaching the duel. 
An important aid to learning 
those skills is a "playback" 
facility which enables you to 
watch the game that has just 
taken place and spot your 
crroro. f 6 . 9 6 " 

Galaxy A t t ack 
A n amazing three part hybrid of 
adventure and arcade action. 
Your task will take you through 
the depths of space to a crash 
landing on a fai f lung planet 
where you race against time to 
repair your crippled ship before 
the wa kers get you. You 
probably won ' t make it but if 
you do the third and final part of 
your incredible journey will 
begin . the assault on the 
alien mothership itself 
Galaxy Attack is the acid test 
the ultimate game think 
you're j p to the challenge? 
Then now's the time to try . . . 
Galaxy Attack is totally machine 
coded and wil l only work on the 
48K Spectrum. £5 95 

Cruis ing 
Quick thinking and dexteiity are 
required to master this high 
speed chase gamo. 
Use tho keyboard to travel 
around a maze try to cover rt 
all before the chaser gets you. 
All you have to help you is the 
ability to make a gap in the track 
which may slow your enemy up 
a bit but watch out things 
only get tougher - the mazes 
get harder and more chasers 
appear. 
A high speed all machine code 
challenge guaranteed to raise 
your Adrenalin to new heghts 
— no-one has yet mastered the 
highest levels. f 6 95 lor 

SUNSHINE 
M 

•Av.< aoie iMough w M Smith s and computer dealers tiaderdeaiui enquires welcome 

Please send me 

Cruij 
on B 

alC4 • • 
Cruising 

Broadway 
95 each 

A n U r u i d s 
at £5.95 each 

US • S w o r d f i g h t 
a t M i d n i g h t 

C5 95 each 

G a l a x y 
A t t a c k 
at f 5 95 each 

nBI 

2 
c 
K 

Bl ind 
Alley 

£4 95 each 

Name _ 

Address 

C r u s i n g 
(D ragon ) 

f6 .95 each 

Dragon 
User Magazine 
al £8 for 12 issues 

I enclose a cheque/ postal order loi 

C payable to Sunshine 
19 W h tcomb Street. London WC? /HF 

Signed. 

We can normally deliver in four to five days 



/ A R M A G E P D O N ( S > W ] / 
/ The cities are crumbling ' F 

/ under the cortinual / / 
/ attack waves As defence 

/ control ler you will be 

meteor storms and lethal 
/ enemy ships conspire t o stop 
you reaching the astronauts 

' stranded below, but . .you 
have to return them to the 

mother ship in one piece' 

I I \NGROUND ATTACK'S. 
M U N C H E R ( S ) G R O U N D A T T A C K ( S ) ( Z X ) 

Maze, race and chase game. In the bbyr in th the flesh Finally a version o< the 
Munching gets harder as eating aliens have been located Spectrum best seller 
you progress Arcade pills, penetrate their defences, f o f Z X 8 I owners, true 
random mazes, blue ghosts destroy fuel supplies and missile ^j iBiL...•,<••.••v. 
and smooth arcade action silos. 9 skill levels, many effects > 

SLIPPERY SID(S) ' 
Take Sid on sneaky trip, 

eating frogs and magic 
mushrooms, but watch out, 
if ho hits the garden wall h e ! 
be sick H i scorlng, 5 skill 
cvels. 

E X T E R M N A T O R ( S ) * 
/ Robot mtclligcncc has surpassed 

/ humans', using homing missiles, move 
and fire in eight directions, avoiding 

indestructible robots wi th homing 
missiles, to save the last of the human 

STARSHIP E N T E R P R I S E ^ ) ' 
Starship simulation, save the 
galaxy, mtrigueing adventure w i th 
arcade action 3D Hyper-warp, 
rckl time Alien attacks, over 30K 
of machine code and BASIC I48K 
onl>) 

CYBER RATS(S)" 
The meanest metallic menaces 
to march across the screen. ^ B j 
moving so fast they' re almost a bluP 
Hi-res movement, Hi-score bonus 

B R A I N D A M A G E ( S ) * 
The master computer detects 
you patroll ing its circuits In your 
x o t o n p a n z e r . Defend youself 

& \ against 3 types of electron 
1 panzers or escape through the 

hyper gate t o another circuit, 
3 sk.ll levels 

:Vl SPECTRUM • Z X 8 I 
Ground Attack £3 95 • Slippery Sid £5:95 • 
Supe- Wumpus 1.3:95 B Starship Enterprse £5 95 H 
GamisPack I £3:95 • Muncher £5:95 • 
Graphic Golf £3:95 • Ground Attack £5 95 • 

Mission Impossible £5:95 H 
SPECTRUM Brain Damage £S 95 • 
Cyb t r Rats £5 95 • Armageddon £5:95 • 

Send cheque or postal order to: SILVERSOFT LIMITED 
London House 271 2 /3 King Street. London W 6 
o r complete your 
Access or Visa N o . 

'Joystick opt ion available 

I enclose chequcpostal order for , 

Address 



R I V 
r Increase your Sales 

this Christmas! 
The scene is now set to make the first Your 

Computer Christmas Fair the biggest pre-Christ-
mas promotional package for home computers 
and associated software. 

Mo effort has been spared to ensure 
that every exhibitor has the oppor-
tunity to achieve record levels of 
business before Christmas (we've 
even arranged on-site 
storage facilities to help 
cash and carry pur-
chases). A £50,000 
publicity campaign 
using TV, Press, Radio and 
Posters is guaranteed to attract family shop-
pers throughout the country from 

December 15 - 18. Organised by the 
computer market experts, Reed Exhibi-
tions, and sponsored by 'Your 

Computer' magazine, Your Computer 
Christmas Fair will be the biggest 

and most successful show-
case for home computer 
products ever mounted. If you 
haven't yet booked into this 
Christmas bonanza, fill in the 
coupon below TODAY Only a 
few prime sites now remain! 

Return to The Exhibitions Man-
ager, Reed Exhibitions, Surrey 
house, 1 Throwley Way, 5utton, 

5urrey5Ml 4QQ. 

Wembley Conference Centre 
December 15-18, 1983 

Telephone Te«x 

I Please send full details and booking information for 
Your Computer Christmas Fair 

harrc 

Position 

Company 

Address 



FienoTecn 

The Complete Ran 
Fifteen months ago Memotech developed the first 64K Memopak, designed to maximise the capabilities of the Sinclair 
ZX81. Since then, using the ZX81 as a starting point, we've gone on to produce a comprehensive range of Memopaks, 

adding 16K and 32K memory expansions, utilities packages comprising a Word Processor, Z80 Assembler and 

Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard. 

To complete our range of ZX81 add-ons, we are now introducing the MEMOPAK RS232 Serial Interface. 

N & 

RS232 Interface 
The RS232 is an all-purpose interface 
which allows ihe ZX81 not only to 
output to suitable serial printers, but 
can l ink up with numerous types of 
peripheral or even other processors. 
The interlace has two main modes ol 
operation: BASIC mode allows you to 
use the range of functions supplied in 
the RS232 EPROM within an ordinary 
BASIC program, and T E R M I N A L 
mode allows you lo use your ZX81 as a 
terminal to another processor. 
The EPROM functions offered permit 
the user to send, receive and convert 
bytes between ZX81 code and ASCII , 
as well as check the status of numerous 
control flags. Received or transmitted 
data can appear simultaneously on the 
screen, and received data may be 
printed simultaneously. 

£39.95 inc. VAT 

Memopak Centronics 
I/F 
I he BASIC commands L P R I N T , 
L L I S T and COPY are used to print on 
any CENTRONICS type prinier. A l l 
ASCII characters are generated and 
translation lakes place automatically 
within the pack. Rcvcisc capitals give 
lower case. Additional facilities allow 
high resolution printing. 

£24.95 inc. VAT 
Memopak HRG 
This pack breaks down the constraints 
imposed by operating at the ZX81 
character level and allows high 
definition displays to be generated. A l l 
248 x 192 individual pixels can be 
controlled using simple commands, and 
the built in software enables the user to 
work interactively at the dot, line, 
character, block and page levels. 

£29.95 inc. VAT 
Memocalc 
The screen display behaves as a 
'window' on a large sheet of paper on 
which a table of numbers is laid out. 
The maximum size of the table is 
determined by the memory capacity, 
and with a Memopak 64 K a table of up 
to 7000 numbers with up to 250 rows oi 
99 columns can be specified. £29.90 inc VAT 

Memotext 
Text is first arranged in 32 character 
lines for the scrccn wi th comprehensive 
editing facilities. On output the user 
simply chooscs the line length required 
for printing And the system does the 
rest. Used with the Memopak 
Centronics Interface, the Word 
Processor makes available printout w i th 
80 character lines, upper and lower case 
and single and double size characters. 

£29.90 inc VA i 
Memopak 
Memory 
Extensions 
For those just setting 
out on the road to real 
computing, these packs 
transform ths ZX81 from 
a toy to a powerful computer. 
Data storage, extended program-
ming and complex displays all become 
feasible. Further details available on request. 

16K Mcmopak £24.95 32K Mcmopak £34.95 
64 K Memopak £49.95 Prices inclusive of V A T 
MEMOPAKS ARE AVAILABLE AT MAIN 
BRANCHES OF WH SMITH .ind JOHN MENZIES 

Z80 Assembler 
The Assembler allows 
you first to code and 
edit a source program in 
the Z80 language, and 
then assemb.e it into 
machine code. You can 
now write flexible and 
economic programs. 
The Editor mode 
allows you lo code 
dirccdy in the right 
format, manipulate 

mdividual lines and 
control the exact placing 
of source and machine 
code. Routines may be 
merged or listed (even 
to a commercial printer 
using our Centronics 
Interface). The 
assemble! mode handles 
all standard £80 
mnemonics, numbers in 
hex or decimal, 
comments and user 
selected labels. 

£29.90 inc VAT 

Memotech Keyboard 
The Memotech plug-in Keyboard plus buffer pack takes the 
effort out of data entry for ZX81 users. The Keyboard has a 
light professional touch and is housed in an elegant 
aluminium case. The simple plug-in system means that you 
are not obliged to open up your ZX81, use a soldering iron or 
invalidate your ZX81 warranty. 

Keyboard Buffer Pak 
The Buffer Pak performs a "housekeeping" function for the 
Keyboard, interfacing dircctly wi th the port of your Z X 8 I . 

£34.95 inc. V A T 

All Prices are inclusive of V A T , postage and packing. 
T o Order: Send your Name, Address, Meniopaks required, plus a Cheque/Postal Order/Access/Barclaycard number (please state 

which) to: Memotech Limited, Station Lane Industrial Estate, Witney, Oxon. OX8 6BX. Telephone Witney 2977 
We want you to be completely satisfied with your Memopak - all our products carry a 14 day money back guarantee. 



Make a date for the UK's premier 
computer trade event 

The 

Trade Show 
l ' 8 4 J 

Wembley Conference Centre. 
March 13-15,1984. 

Sponsored by Computer Weekly Practical Computing, Systems 
International, Micro Business and Software. This year's successful event 

has firmly established the exhibition in the computing industry's 
calendar of events. 

For more information contact: The Exhibition Sales Manager, The Computer 
Trade Show, Quadrant House, The Quadrant, Sutton, 

Surrey SM2 5AS Telephone: 01-6613125 

The sponsors and organisers of this event are all members 
of Business Press International Ltd. 
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Tim Hartnell's Success in the Fast Lane Computer Guides ' 

Ma k e the most of your 
B B C S P E C T R U M 

D R A G O N A T A R I V I C 
Z X 8 1 A T O M 

With ha/fa million books sold, Tim Hartnell and Interface Publications seem to be do ng something right for those who want to master their 
computers quickly. Tim explains: "We concentrate on books written in clear English, with a minimum of technical terms, with lets and lots of com-
plete programs, so you can get something worthwhile running within minutes of first opering the book". 

BBC 
{ ) I N S T A N T M A C H I N E C O D E - Jeremy Ruston, tape and 

book. Enter program in BASIC, trigger the compiler, and it 
changes automatically into superfast BBC machine code. 
Simple to use - £34.95. 

( ) LET Y O U R BBC M I C R O T E A C H Y O U T O P R O G R A M 
— Tim Hartnell - £6.45. 

( ) T H E BBC M I C R O R E V E A L E D - Jeremy Ruston 

£7.95. 

SPECTRUM and ZX81 
( ) P R O G R A M M I N G THE ZX SPECTRUM 1 im Hartnell 

and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum £6.95. 

( I 60 G A M E S A N D A P P L I C A T I O N S FOR T H E SPEC-
T R U M - David Harwood - £4.95. 

( ) I N S T A N T S P E C T R U M P R O G R A M M I N G - Tim Hart-

nell — C-60 spoken word tape with book, simple and fun to 

follow £4.95. 

( ) B E Y O N D S I M P L E B A S I C - D E L V I N G DEEPER I N T O 
Y O U R ZX S P E C T R U M - Dilwyn Jones - £7.95. 

( ) CREATING A R C A D E G A M E S O N THE ZX SPEC-
TRUM — Daniel Haywood. Full instructions with 17 major 
programs as a bonus — £3.95. 

( ) 20 S I M P L E ELECTRONIC P R O J E C T S FOR T H E SPEC-
T R U M A N D ZX81 - Stephen Adams - £6.45. 

( ) G A M E S ZX C O M P U T E R S P L A Y - edited Tim Hartnell 
— 15 games each for Spectrum and ZX81 - just £3.95. 

( ) G E T T I N G A C Q U A I N T E D W I T H Y O U R ZX81 Tim 
Hartnell - £5.95. 

( ) 34 A M A Z I N G G A M E S FOR T H E 1K ZX81 - Alastair 

Gourlay - £4.95. 

( ) 49 EXPLOSIVE G A M E S FOR T H E ZX81 - Tim Hartnell 

— £5.95. 

{ ) M A S T E R I N G M A C H I N E C O D E O N Y O U R ZX81 
Toni Baker - £7.50. 

( ) M A C H I N E INTELL IGEN T P R O G R A M S FOR T H E 16K 
ZX81 — Charlton/Jones/Harrison — includes Backgam-
mon and Eliza — £5.25. 

DRAGON 
( ) M A K I N G T H E M O S T OF Y O U R D R A G O N 32 - Clive 

Gifford — Over 150 programs, explores all the Dragon's 
resources — £5.95. 

( ) D Y N A M I C G A M E S FOR T H E D R A G O N 32 Robert 

Young and Tim Hartnell — Thirty great games including 

Asteroid, Space Search, Reversi/Othello and Cubik's 

Rube - £4.95. 

ATARI 
( ) M A K I N G THE M O S T OF Y O U R ATARI Paul Bunn 

Master the sound and graphics and get your Atari to do just 
what you want it to. More than 20 major games - £8.95. 

VIC 
( ) GETT ING A C Q U A I N T E D W I T H YOUR V I C 20 - Tim 

Hartnell - £6.95. 

{ ) Z A P ! P O W I B O O M ! A R C A D E G A M E S FOR T H E V I C 
20 - Mark Ramshaw £7.95. 

( ) 50 O U T S T A N D I N G G A M E S FOR T H E V I C 20 - Sym 

phony for a Melancholy Computer - Tim Hartnell 

£6.95. 

A T O M 
( ) GETT ING A C Q U A I N T E D W I T H Y O U R A C O R N 

A T O M - Trevor Sharpies and Tim Hartnell - £7.95. 

( > 39 TESTED P R O G R A M S FOR T H E A C O R N A T O M 
— edited Tim Hartnell — £6.45. 

PASCAL/BUSINESS 
( ) L E A R N P A S C A L O N Y O U R B A S I C M I C R O (Pascal for 

Human Beings) — Jeremy Ruston. Second edition. This 
book corres complete with a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC, 
Dragon) - £5.95. 

( ) H O W TO C O M P U T E R I S E Y O U R B U S I N E S S 
S U C C E S S F U L L Y - Derrick Dave/ and Richard 
Womack, foreword Tim Hartnell £6.95. 

Interface Publications, Dept. YC7, 44-46 Earls Court Road, London, W8 6EJ, 
Please send me the books indicated above. I enclose £ 

Name
Address

' I r o g TM) 
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ORBIT 
FOR THE __ _ _ _ _ _ _ _ 
a c o r n ELECTRON 
IF Y O U H A V E A N A C O R N E L E C T R O N O R A R E T H I N K I N G O F B U Y I N G O N E T H E N Y O U S H O U L D J O I N 
T H E E L E C T R O N U S E R G R O U P . 

M e m b e r s receive 1 0 cop i e s o f t he m a g a z i n e ORB IT e a ch year. ORB IT is d e v o t e d EXCLUS IVF I Y t o 

t he ELECTRON M I C R O . It is p a cked w i t h N e w s , R e v i e w s , Hints , Tips , P r o g r a m m i n g ideas. Ma jor 

articles, plus Regular p r o g r a m fea tures i nc l ud i ng g a m e s a n d use fu l uti l i t ies. 

ORB IT , is p r o d u c ed by B E E B U G Pub l i ca t ions L td . , pub l ishers of B E E B U G , t h e m a g a z i n e of t h e 

Nat iona l User G r o u p for t he B B C Micro . BEEBUG n o w h a s s o m e 2 0 , 0 0 0 m e m b e r s , a n d h a s a ch i e ved a 

h igh reputa t ion b o t h in th i s c oun t r y a n d ab road . A c o r n a n d t he B B C h a v e b o t h t a k e n ou t mu l t i p l e 

membe r s h i p s , for e x a m p l e , a n d our art ic les are n o w synd i c a t e d in Aus t ra l i a . (For further deta i l s o f 

BEEBUG , see sepa ra t e a dve r t i s emen t e l s ewhe re in th is i ssue) . 

The fo rmu la w h i c h m a k e s B E E B U G an i nva luab l e c o m p a n i o n for users of t h e B B C micro , will b e 

app l ied t o ORB IT . 

By subscr ib ing t o ORB IT y o u ga i n all t h e a d v a n t a g e s of a s ingle-micro m a g a z i n e , w i t h n o s p a c e 

w a s t e d on p r o g r a m s a n d art ic les for other c o m p u t e r s . 

Further bene f i t s of m e m b e r s h i p : M e m b e r s ' d i s c oun t s c h e m e w i t h n a t i ona l retailers of s o f t w a r e , 

h a r dwa re and book s , w i t h s a v i n g s of u p t o 2 5 % ; M e m b e r s ' s o f t w a r e library w i t h a g r o w i n g r ange o f 

t i t les at special pr ices for m e m b e r s . 

S P E C I A L OFFER 

SUBSCRIBE N O W , AND GET A FREE INTRODUCTORY CASSETTE 

CONTAINING EIGHT TESTED PROGRAM S FOR THE ELECTRON 

1. S P A C E C I T Y De fea t t h e i n vad i ng A l i ens w i t h your laser, a n c s a v e 

t he c i ty . 

2 . 3 D N O U G H T S A N D C R O S S E S Pit you r w i t s aga i n s t t h e ELECT R O N 

on a 4 x 4 x 4 board . 

3 . R A C E R G u i d e you r rac ing car t o v i c to ry , a vo i d i ng o ther c a i s a n d 

obs t a c l e s on t h e t rack . 

4 . 3 D M A Z E In th is cha l l eng i ng g a m e , y o u m u s t e s c a p e f rom t h e 

m a z e the screen d i sp l ays a 3 D v i ew f r o m ins ide t h e m a z e . 

5. P A T C H W O R K A mu l t i c o l ou red d isp lay of c o n t i n u ou s l y c h a n g i n g 

pa t te rns . 

6 . K E Y S E T R O U T I N E A p r og r am t o set u p t h e user f u n c t i o n keys . 

7 . M E M O R Y D I S P L A Y A n ef f ic ient ly wr i t t en uti l i ty t o d isp lay t h e 

c o n t e n t s of m e m o r y ( R O M a n d R A M ) . 

8 . C H A R A C T E R D E F I N E R De f i ne ind iv idual g r aph i c s cha rac te r s w i t h 

th is usefu l utility for u s e in your o w r p r o g r am s . SPACE CITY 

HOW TO JOIN 
To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed 

enve lope ( for t h e casse t te ) t o : 

ORBIT, PO BOX 50, ST ALBANS, HERTS. 
Six month trial subscription (5 issues) UK only — Free cassette offer still stands. 

Membership outside UK (one year only): Eire and Europe £ 1 6 . 0 0 , Middle East £ 1 9 . 0 0 , Americas and Africa 
£ 2 1 , 0 0 , other countries £ 2 3 . 0 0 . 

1 58 YOUR COMPUTER, AUGUST 1983 



If you are interested in a particular article/soecial 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
W e ofter an eKcellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01 661 3457 or 
complete and return the form below. 

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel No 

ROSE SOFTWARE 
4 NEW EDUCATIONAL CASSETTES 

FOR THE SPECTRUM 16K or 48K 

G.C.E. "0" LEVEL FRENCH VOCAB. 
REVISION 
The cassette contains six 
programs. The first three 
programs test vocabulary 
under 12 headings eg: "on 
hol iday". The other three 
programs are " h o m e w o r k 
tester", "common words & 
phrases" and "irregular verbs". 
All programs offer choice of 
French to English or vice versa, 
and keying in the answer or just 
thinking it out. 

G.C.E. "0" LEVEL MATHS REVISION 
EQUATIONS b INEQUALITIES 
6 teach and test programs 
covering linear equations, 
s i m u l t a n e o u s e q u a t i o n s , 
quadra t i c equa t i ons and 
ineqalit ies. Help faci l i tate 
available logether with an 
explanatior of the correct 
answer. 

G.C.E. "0" LEVEL MATHS REVISION 
GEOMETRY 
6 programs of multiple choice 
questions covering properties 
of parallel lines, triangles, 
various polygons and circles. 
Quest ions use generated 
numbers Explanations are 
given 

Q U A 2 E R 
Test your quick thinking as well 
as your qi ick reactions with 
these four programs of quizzes 
combined with a fast action 
machine code maze. Select the 
correct answer 1, 2 or 3 and 
zoom your man to the answer 
in the maze before the archer 
shoots you All questions have 
RND function built in. 

Send sae for catalogue of all our products to: 

ROSE SOFTWARE 
148 Widney Lane, Solihull, 
West Midlands B91 3LH. 

J. MORRISON (MICROS) LTD 
NEW for the Dragon 32 - B0NKA 

Action-packed MACHINE CODE Arcade game usng superbly 
animated HI RES COLOUR GRAPHICS & SOUND. 
Chase u p a n d d o w n ladders l u r i ng h o m i c i d a l rneanit js i n t o h o l e * 
dug with your space hammer. When you trap one, rush over and 
BONK him on the head. But Hurry! If you loiter he will climb out 
and fill in the hole. The slightest touch from him and you are 
electrocuted. Jus: to add to your problems, y o u oxygen is 
running out. 
FE A TURES INCL UDE: 
4 different screen layouts. 
Score and high score counter displayed on screen. 
"Hall of Fame" high score record. 
4 selectable speeds and choice of up to 9 meanies to start. 
More points scored for more levels "meanie falls 
No Joysticks Required. 

SOLD ON CASSEITE E7-95 
Price includes VAT, Post & Packing. 
Cheques & POs payable to: 
J. M O R R I S O N ( M I C R O S ) LTD. 
2, Glensdale Street , 
Loeds LS9 9J J. Yorkshire. 
Tel: (0532) 4809B7 
OTHER SOFTWARE AVAILABLE FOR OHAGON 32 SEND S A E FOR DETAILS 

PROGRAMMERS 
10 PR I NT" WANTED: G a m e s S< E d u c a t i o n a l 

p r o g r a m s " 
2 0 PR I N T " M A C H I N E S : B B C , C B M to4,*< O R I C " 
3 0 PR INJT" P A Y M E N T : 207 . C o m m i s s i o n o n 

N a t i o n a l S< I n t e r n a t i o n a l S a l e s " 
4 0 REM: The? Qamp« t h ^ t A r e c u r r e n t l y 

t o p s e l l e r s a r e e i t h e r u n i q u e o r | 
a d d i c t i v e , a n d u s u a l l y r e l y h e a v i l y | 
o n M a c h i n e C o d e - fo r g o o d v i s u a l ^ 
e H e c t s . 

^ C O N T A C T . . T 

nebulae software] 
K M r o o t P a r k , 

C H r r l c k f a r g u B 

C o . A n t r i m • 

B T 3 B 7 D O 
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AT THESE PRICES YOU 
CAN SWITCH OVER 

TO A PROFESSIONAL 
KAGA MONITOR 

The Kaga range of monitors is designed specifically for use 
with micro-computers, offering flicker-free character and graphic 
displays. There is a Kaga monitor suitable for use with your 
system, be it an Apple, Commodore, BBC Acorn, Osborne. 
Tandy, NEC, Sharp cr any other popular micro 

High-res 12" B/W inc. Cable 
High-res. 12" Green inc. Cable 
High-res. 12"Amber inc. Cable 
12 ' RGB Colour Monitor (med res.) 
12' RGB Colour Monitor (high res.) 
RGB Cable for IBM P/C 

Phone for our latest low prices. 

AIMGRAM (09277)68211 
A IMG RAM LTD 31 Roman Gardens. Kings Langley. Herts WD4 8LG Tel: K»ngs Langley 

HIGH SPEED MACHINE 
CODED GAMES FOR 
THE ZX SPECTRUM 

W c now have a sclcction o f new and original games. 

Because this advert has to be written well in advance, we 

cannot give more details here. Why not write to us for a 

Tree sheet which will give full details o f all our products. 

COMPILER 
W c still market our highly successful compiler for the 

Z X Spectrum (cither memory size). This will compi le 

99% o f all Integer, non string Spectrum BAS IC . It 

converts your slow B A S I C program into a high speed 

version in machine code (up to several hundred times 

faster). No knowledge o f machine code is needed. As 

well aj> handl ing normal basic, our compiler boasts a 

range o f commands designed especially for writing 

games, these include mini Sprite graphics (hi-rcs plott ing 

of characters) and an explosion noise generator. Al l o f 

this for £7.99 which includes an instruction booklet and 

both 16K and 48K versions. A recent review in Personal 

Computer Wor ld stated " I t would certainly be a good 

investment for the Spectrum owner, who wants some o f 

the benefits o f machine code without having to learn its 

idisyncrasies". Part of a reply from a satisfied customer 

" I have just received your Spectrum Compi ler and I 

must congratulate you, it is an excellent p r og r am" . 

Make P .O . /Cheque payable to " W y e Valley Software, 

Parton l iouse, Kiiiiiersley, Herefordshire. Overseas 

orders please add £1.50. 

BLOWTORCH BLASTER 
This is the GAME of the AGE 

You're Handsome Harry, 
the Blowtorqh Blaster! 

Money's your life 
and that's what you're after!! 

You'ro the coolcst space pilot in the Galaxy It's easy to sec 
why. Tiings just seem to fall into place, Just as you were 
wondering how you were going to afford the latest modol from 
Mega Warp Dragsters of Dagenham IV, you see an advert in 
the Cosmos Daily Dreamer: ICE BLASTER WEEDED FOR 
OUTER PLANET SPACE PORT CONSTRUCTION TEAM. 
You reach for your Oric-1 48K link-up and tvpe out the 
message: HARRY BLOWTORCH AVAILABLE AT PIECE WORK 
RATE. You know you can beat them at their own game, As you 
mix another Harvey Warpbanger you see the message flash up: 
YOU START IMMEDIATELY . . . 
This IS the GAME of the AGE 
Available now from Touchstone. Only £5.95. 
Written in Basic and Machine Code. Your task is to free the 
planet surface of ice in at least one place, 'prove' the landing 
site, protect your craft from the storm, recharge your energy 
converter and blast back to your Mother ohip . , and on to the 
next planet . . . and each one is studded with gold . . . 
Also available at £5 each for the 48K Oric-1. 
1 THE PITS an adventure 

game with graphics. 
2. SAS a multi-part action 

game. 
3. ACTION 6 Starshoot. 

Tron, Amaze, Bomber, 
Starchaser, Headbanger 

4. MIND 6 Swappers, 
Squa'es, Hexpawn, 4 in a 
row, Bite, Slide. 

5. GRAPHICS - includes 
character generator and 
3-D program. 

6. CONTRACT BRIDGE 
ideal for sharpening your 
card sense. 

Touchstone, 61 Highfield Road, 
Saxilby, Lincoln 

COMPUTER S H O W S 
(Northern) 

are pleased to announce a 

ZX COMPUTER FAIR 
on Sunday 28th August 

at the 

MERCURY HOTEL 
GARFORTH LEEDS 
betwen 10.00 am and 5.00 pm 

Ample free parking . . . Refreshments . . . Easy to find . . . just 4 
miles from the M62 ljunc 301 . . . 3 miles from the A1 <A63 and 
A642 junctions) . . . 7 miles East of Leeds. 

AA SIGNPOSTED 
Coming by train? . . . use the free shuttle service between Garforth 
railway station and the hotel. 
Everything for the ZX user. 
Get your 16K Spectrum upgraded at the Fair for only £25. 
Admission 75 pence for adults . . 50 pence for kids under 14. 
Special £2 ticket to admit 2 adults and 2 children. For details of 
stand avai ability ring (05321 460644 

Touchstone 

« 
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COMMODORE 64 G A M E S A F E NOW A V A I L A B L E ON DISKETTE FOR O N L Y £2 0 0 E X T R A 

6 NEW GAMES FOR Y O UR 
i c o m m o d o r t ( f f 

.In* 1T H 

r r t r i b d o r a 

PANIC 6\ 
i n t c o c w o o 

S^ ,VVAB1 

l ^ i A ; % 
-

fife: P c i j 
( 7 > i . 

si." i AIM I » n * I I . I 

c o m m o d o r e ( 5 ( 

FT m r, 

INTERCEPTOR 
M,CROS 

P R E S E N T S 

SEND S.A.E. 

FOR FULL LIST OF GAMES 

CRAZY KON 
iNUoci»ro* 
1 g o r i w a r i 

c o m m o d o r e 

W O R P j H A N G t ^

\iWWk 
I S * * ' 

FROG&R 64 

1 ^ 

fanIM f w i rph *«* 
c o m m o d b r e ( 5 ( 

2 N E W G A M E S F O R Y O U R A T A R I 4 0 0 / 8 0 0 - 1 6 K 

INTERCEPTOR 
•gOfTWARC 

H T F R U O E R S 

N E W G A M E F O R Y O U R BBC M O D E L B 

NEW VIC 20 GAMES 

Mr. Mr*. M m I t , . , , . . . . . . 
- 1 1 I — I il

| Address « ' » » t t i i i i » t t t i i i . i . . i . . . . . . . . . | 

Quantity Item Total Item Total 
Scramble 64 £7.00 R T F H l F I i r i 1 J T * Z L B E E ] 
Star Trek 64 £7 00 u w m r B v r ^ ^ - j k . R M , 
Frogger 64 £7 00 Cra^y Kong 
Panic 64 £7.00 Frog / | ^ 
Crazy Kong €.4- £7 00 Alien Attack rtt-fc 
Spntemon G>4- £7.00 V.c Rescue riclc 
Fightei ftloVty/y £7 00 Penny Slot 
W o r d h a r u : M ^ ^ / £5.00 
Intruders Q&C- £500 
Jupit'j ' Detundor £6.00 , J ^P f . P -'^cp-rA1— -

s<md Chuquiz/P.O. with Order to: Interceptor Micro'i. Lmdon House. . 
Th i Green, Tadicv, Hanti. V f 

H Pottage & Packing ,50p * • >»• ^ 

STOP PRESS 1 NEW VIC 20 FALCON F IGHTER STOP PRESS STOP PRESS 
O N L Y £ 6 . 0 0 

193 YOUR COMPUTER. AUGUST 1983 



ing your 

ĴST! 
b i d d e n i n t h e f o l d s o f t i m i and batt les with t h e E leftist 

Reality mingle, f o r L o U b r l 
Knight, a r e the sole remama 

t h e UkJ Lore You a r e Man* 
\ Jous t with t h e dark lords on i \ which sets new standards o f 4 \ high-resolution graphics f o r t h i \ a n d with a ten-player high-p" Realisation A n d r e w P 

\>  ŝaate 

I In the last days of the Zolastra era the Devron ruled1 

Isupreme. An evil force in d Universe almost devoid 
of Good, the Devron sent forth their Firebirds to 
idestroy your last outpost of Mankind Fiendish in 1 

I their swirling attack formations, the Firebirds are 
joined by Blue Weavers and White Bomber? to J 
I make your position seem almost hopeless 3ut A 
you have your Hypergrav Drives and Blitze • M 
Lasers and feel confident of reaching the / I 
|Mothership don't you? 
A quite amazing blend of arcade game action i 
I witii specially crafted super smooth movement 1 

I designed to set. a new standard in home arcade 
game action 

1 Realisation. Graham Devine. 1 

.gg^p . 

i 



R e a d y to i n v a d e 

Al l S p e c t r u m G a m e s a r e 
100% M a c h i n o Code a n d o r e 

i n c l u d i n g VAT a n d p e r p e t u a l 
g u a r a n t e e . 

C o m p i l e r a v a i l a b l e 
f r o m W.H. S m i t h 



AMSOFT 
MACHINE CODE, ASSEMBLER, 
AND BULK DATA HANDLING 
SYSTEMS FOR THE SERIOUS 

SINCLAIR USER 
NO EXTRA HARDWARE NEEDED 

AM-ZXFILE allows you to create data files of
unlimited size on cassettes from your own basic
programmes. You can read and write files in the
same program, and use tapes just as if you had a big
machine. Ideal for club records & small businesses.

ZX81 and Spectrum versions £4.00 
AM-ZXSP will load a saved ZX81 basic program
directly into the Spectrum, leaving it ready to run,
save or edit., No more hours of retyping those old
ZX81 programs. Just load ZXSP into the Spectrum,
and it does the work.
Spectrum version £6.50
AM-ZXMON is a superb machine code monitor and
operating system which allows you to create, edit,
run, and checkpoint machine code routines, and to
save them on tape. You can build libraries of your
own routines on tape, and merge them into new
programmes. AM-ZXMON is the operating system
for the other programs below.
ZX81 version £6.00 Spectrum version £7.00

On the ZX81 you can create assembly language
source tapes and assemble them into machine code
using AM-ZXEDIT and AMAZON, running under
the control of AM-ZXMON. A M A Z O N can assemble
programs of up to 6K in size at one time, and accepts
user symbols, hex., decimal, and string constants,
and the full Zilog mnemonics.
Combined pack, two tapes, of AM-ZXEDIT and
AMAZON, for ZX81 £9.00
On the Spectrum AM-EDIZON is -a combined
editor/assember with all the facilities you need to
assemble and save machine code programs fast. It
can be used to create, edit, and assemble up to 1500
lines of assembly language text at one time 8-
produce up to 4% K of machine code. The code and
source program can be saved on tape for later use or
for merging with other programs. Output tapes can
be added to BASIC programs by the LOAD CODE
command. Code can be assembled to run at any
address, at a speed of 800 lines/minute.

Spectrum version £10.00 
AM-ZXCONV will load tapes created by the ZX81
versions of AM-ZXMON or AMAZON , and load them
into the Spectrum; the easy way to transfer machine
code from one to the other.

Spectrum version £4.50.
All prices include VA T, post & packing. We provide a 
telephone advisory service from 9.00-\ 
and 9.00 until 12.00 Sat. 

-6.00 Mon-Fri 

AMERSHAM SOFTWARE LTD. 
Long Roof, Hervines Rd., 

Amersham, Bucks. 
(02403) 6231 

faUBKES 
magazine uniquely poised 
to link manufacturers ami 
distributors wi th retailers. 

faDlKess 
*|f* is pr idncid from tftosame | j j | jk 

stable as Practical Computing, Computer 
Weakly, Systems International, 
Eloctrica! and Electronic Trader, 
electrical and Radio Trading and 

Yovr Computer. 

Thus thu Micro Business controlled 
circulation reader list has been cullod front 
f t * widest el sources to include potential at -V' 
well at existing retailers. It is a readership | l j g j 

J M which it absolutely vital to micro | | J S P 
manufacturers who need to rood* retailers 

doalors effectively without wastage. J 

fall advantage of this growing market • pHf 
by promoting your products In 

.micro business 
liidfthaitg Konnoth Watford ait 

I I W X & m M 11 
S if for imitHMliaig action. 
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CLASSIFIED Contact: Claire Notley 
ADVERTISEMENT RATES C o p y Date 

Linage: 40p per word 
(Min. 15 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 available. 

Display rates per see (Min. 2scc) 

One insertion : £8.50 
Three insertions : £8.20 
Six insertions ; £8.00 
Twelve insertions : £7.50 
Disploy advertisers should 
preferably reserve space by phone. 

Closing date for Classified 
advertisements is the 10th of the 
month preceding publication 
date. 
Pos t t o 

Your Computer, Classified 
Department, Room H211, 
Quadrant House, The Quadrant , 
Sutton, Surrey SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 

FAWKESOFT TAPE 1 
Features 4 fantastic g.rv -. 

16K ZX81 
3 machine code games: -
DOOGE IT: Based on the arcade game of 
sinnij. i:<im», will' <jll lliuUAiiimu feulurea 
of iliu original 
TROJAN DRAGON Loobo Iv based ti/ 
lho hand ftfrld electron < gam> "Troian 
Hotae" but with nM/iy t< ttny mort 
features 
DEATH TRAP: Simple but addictive. 
An original ZX game 
AN tbc above 3 games art suimrfosi 
machine-code 
plus 
TABLES OF HIPPOCRATES: A class.t 
adventure game 
Guaranteed difficult If you c*n'x solve >t 
>vo will sond you a tree answer sheet 
All for tho all inclusive prico ol £4.95 

Send (0 FAWKES COMPUTING 
41 Wolfridgo Rtde. Alvoston. Thombvry 

Bristol BS12 2RA. Tol; 0154 <116706 
Nu Quibble Money Back Guarantee 

347/7 

ARE you tired of paying £8.00 for only ONf 
gamp' Wen now you can buy up to EIGHT 
games for only f6 45 lot Dra^n 32 How? 
Just send SAIi's to A ion, 21 Oossbanks. 
Shioloy, Wost Yorks and lino ooll 2 M '6 

DEATH'S HEAD HOLE 
You'll almost believe it's true 

It's skill, courage and youi growing 
rxpeiiem.e t lot count in th'o unlquo 
adventure tor the Dragon S md B8C 
Model B. inspired by l ie reai-lifo 
challenges facing a cavo mscue team 
Literally hours of oxcitemeni If you 
measure up. 

After this, any other adventure wil> just bo 
a game. 

.On»v £5.45 by return of post from 
WORDS AND PICTURES 

7 Hawthorn Crescant. 
BurtononTrnnt 

4/3 

ADAM ADAPTORS elern.nat« expans»on 
problems on me ZX Spectrum I16K) 
ADAM I allows use of 16K/61K RAM pack 
ADAM II allows use of 16K RAVI pack 
PI US memory mapped deviens (disc, 
EPROM s otci up to 16K. Wcr*s with 
Microdrive. pnnter etc nn Al l models 
Plugs in between RAM pack and Spectrum 
No soldering or going inside the rase 
ONLY f9 inc VAT and postage 
STEPHEN ADAMS. 1 LESWIN RD 
LONDON N16 2 8 2 , 6 

• BCMOOIWB IKWC.'Cnt 

747 FLIGHT SIMULATOR 
frilH.bV ItMK M-. ,-MMt iwr.uwilini. tra ptxi ,w» »• u - H I «t>ch ram mtutrfu, lucri .« •ton* «•«» a-il i,it«ni IiIii-m MOOU" 
i"ur i y t B | : r » r » u j I'm i j i io j<-uJi#:« l!i# m m INtoK ItUV. W.» OHoVl, V1I tM'l V 0 (ten* im»>l»i 'I«|» «"• J\roil itiU Mill 8) OlhX lMK*hl» 
i«m« .71,y imi yr»,« t.Mfm CC«r*l»ttin)nW, 
rtn.il:.. IUim mil liuins to-mu inn irt'M 
i j i iuii. . . » » tff, vv - 'm- l l n - .n»tv t i t i i i» rotten: 
tr.n Um .n,«i»:ti im »:l,(Mi a punt (0 wit 
rwr-nlt rr t»-.lcvn Itncfrv; tpx1**"*' 'A tw* 
•l"ii»»>i.- 'ill t.M a-ollut uiim 1 IKiiiv (Tu"\iul»-
Ap- 101 

CaaaatU l l Ui iPUf am VA miuitodi 
0 A.C CTLW <D»pt »Cl 

n W*wl*v »oM Hlrdwy. 
Olr. Mlncliwii WN2J8N 

Q> @ ® ® ® • • • • 
0000 
3 0 0 0 

V 4 y i i 0 

APPI F II arcade type games for sale Large 
sect ion Reasonable price Details K. Diu, 
108 Clase Rood, Momston Swansea SA6 
8DY 298'6 

S P E C T R U M - V I D E O GENIE 
S O F T W A R E U B R A R Y 

26 Super programmes mochlne code 
arcade games, simulations, competitive 
gomes. Adventures, Dungoons B 
Dragons, puzz*es and bell games; plus <t 
few education & business programmes 
Including Breakout, Sta Wars. Amaz-ng 
3D Mazes. Gambling Mtchine, Corridors 
of Doom 6 Trap It All 25 on one C48 
cassette, sent by return post for only 
£8.50 inclusive, or send an s.a e for full 
details 

SPARTAN SOFTWARE IDept YC> 
9 Cotowold Terrace, Chipping Norton, 

Oxon. Tel: 0608 3059 
116/4 

ZX81 16K 3-in ' Supei RENUM. EDIT, 
DELETE £5.50 posi free. Letts. 30 Ponton 
Hao. Palace Rd. LONOON SW2 268 .'6 

gjr P R O M SERVICES 
2X hardware ipeclalltts 

micro »yst«HTt design and dovolopmont 
NEW products tor ZX micros: 
3 output analoguo converter. . £27 
8 input analogue receivers in thiee ranges 
of resolution, with or wthout I/O control 
linos from £23.95 
I/O cards - three types availablo 24 or 32 
lines with or without LED Indicators, A/D 
or D/A facilities from £14 SO 
Still available a range of EPROM 
bouids and EPROM softwaie 
NEW EPROMS now in stocfc SAE for 
details 
Motherboards, audic and graphics 
generators outostar-.s, clocko and 
counters. Edge cards 75p Edgo 
connectors £2.50p Ribbon cable 
75p.'PBP. 

EPROM SERVICES 
3 Wndgowood Drive Loods LS8 1EF 

10632) 667183 326/6 

¥ «S U S 

TEXAS 
TI 99/4A 

CASSETTE LEADS 
£4.95 

INCLUDING POST 
AND PACKING 

Single Rtcwler only 
Orders to: 

Clares. 222 Townfields Road, 
Winsford, Cheshire CW7 4AX 

Tel: Winsford 51374 
Dep. YC 2 6 g 

BBC compatible priitei Centronics, Dot 
matrix, 80 cps. Hi fl» graphics. Dumping 
Excellent value £225 ono Canterbury 750600 

386.' 7 

BBC. ORIC. LYNX 
CASSETTE LEADS 
Din to Dfi & remote 

jack plug 
Din to 2x3.5mm lacks 
1x2.5mm for remote 
PRICE ONLY £2 95 

Cash with orders includes p&p 

CLARES 
222 Townlields Rd, Winsford. C'uwhiro 
CW/4AX. Tel Winsford 51374 270.'6 

SOFTWARE Gomos jnd utilities secondnand 
SAL foi list Also wanted tapes foi all 
machines. Senu list tor our offer by ivium 
Dave 72 Norwood Cres.. Coldbrook. Bany, 
S Glarn 315/6 

JUPITER Ace add ois, Riimpacks 16K £20. 
32K f 36. 16-32K upgrade £14 By the time 
vou read this, our soundboard should be 
available For details of this and other products 
send SAE. All products cased and guaranteed 
All prices inclusive Cheques etc to Ess«x 
Mirro Elei tronics. 4 Hatch Rood. Brontwood. 
Essex 303'6 
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DEMSOFT 
rwdly piaiBiii 

•OOLKIT 
Ai ,1111 All te faciliiic» reccMotv '.o oto-
pont.i. tlic c>. Ml'. 11 B :nkiiift with 

i"»«lullnn wiiiojijcad'lrtoe 
e> • vtCooivrssn 

vicvAnev 
Tfii' ulluroiu )l«- plHymo or"Pf'l«' 
jcKvatur* flK - vir oriv n 50 
VIC s t t 
CnMIn yew Ov.1 character job sn.r 
ll-yn to tap* foptu'ca incluOo Creole. 
Rin'fltar. i r . t t t <rvt Rntoif An, VtC 
only rvw: 
ASSEMBLER 
Cr. .to & 6<I»M rv.iin <i*r. N t l v i - u d l 
p 1 <i(j 1 H n- <• i t i rg i-onrtmd 
ovinnOTict Dfli-Iir - >IB* iirvl • I«K 
fully uippiitMl fxpjndoo VI-' cf» v 
(0 60 
DtSASStNBltH 
Tnkn JODII ,'!!1 • It O' hnut ROM snc ux 
h o w 1 mots wotka Snvo CI.00 it onto'oo 
w lit .iirtBirfclc Anv V ' C orly f 7 60 Sirntf SAC lor Ontsfa v' our tuOroo^e AO p'Kft .YM'Avftt ftfto nod VAT 

Make chei/ues payable to. 
DEMSOR 

84'86 Barton St.. 
Gloucester Tel 27324 359'7 
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SPECTRUM 
SOFTWARE 

48 K 
Stevo Silver adventure games. 
Adventure 1 C7.50 
Adventure 2 C7.50 
Moonlander €5.00 

16K 
Blitz + Code Breaker C5.00 

Prices include PEtP 

Send Cheque/PC' to: 

W B Software 
192 Seamer Rd, Scarborough 
North Yorkshire Y012 4HG 

Tel: 0723 70074 
227 .'5 

SPECTRUM CH£SS 
Dare you face 

The Turk 
The original Turk was an 

eighteenth century auto-

mation, a life-size mechan-

ical figure resplendent in 

Turkish costume and seated 

behind a wooden cabinet 

on which a chess board and 

pieces were placed. 

OCP now offer you the 

twentieth century equiva-

lent of that Turk — a chess 

playing computer program. 

The Turk cha l lenges y o u 
to a g a m e of chess! 

M A N Y 
OPTIONS 
INCLUDE: 
• 6 Levels of Difficulty 
• Demonstration Mode 

• Board Editor 
• G a m e s Printout Facility 

• Blitz Chess Against the 
Clock 

• T w o Player Mode 
• Unfinished Games can be 

Stored 

• Recommended Move 

FULL INSTRUCTIONS 
PROVIDED 

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 ish ing , 

P . O . Box 99, O x f o r d . 
134/4 

BBC IB I: TRON « a new lmoch.no codel 
arcado game based on the filn. Supp)*»d or 
cassetto /it f4.9S. R. Bhattachrya, 3 Wenslev 
Closo. Harpenden. Horts. AL5 1RZ. 

379/7 

ALL Dragon software, txg ducounts Modia 
Magnetics. Freepost, West 8»omwich. Wesi 
Midlonos 870 6BR. Free Postage. 

373// 

B R O K E N J O Y S T I C K ? 

STRONGER joystick imcrt 
replacements supplied v> th 
full fitting instructions 3 
YhAR G U A R A N T Y 
£2.50/Pau inc pAp 
SOFTWARE FOR ATARI 
(I'M) -400/800 
All cassettes under £5 send 
s.a.c. for lists 
Computer Supplies (YC1 
146 Church Road 
Boston l.inc« PF21 OJX 

193/4 

ZX81 16K software 'Hangman' + Anagram 
word games with large vocabs + machmt 
coda "Fruit Machine' £4. P. Teakle. 7E 
Oakhanger Drive, Lawron:e Weston. Bristol. 

374/7 

SHARP MZ-80A MZ80K Software Business. 
Utilities, Gomos Cotaloguo SAE. DCS. 3f 
South Parade, Bramhall, Stockport 

376/7 

D R A G O N 32 

P R O G R A M M E R S 

Feed The Hungry Dtagon on 
Damsels Heros Wizards and other 
tasty mortals. He will reward you 
well. For menu detcils write: 

COLLINSON 
88 Soncroft Ro»d 

Derby DE2 7ET 
247/5 

ORIC softwaro for full aotoils and prlco lis 
send SAE to Stay Software. 10 Fairacre 
Maidenhead, Berks 

377.''. 

CITIZENS of Cartridge City rent Atari Roms at 
low cost. Discounts on software purchases 
Emigration forms from Cartridge City, 25 
Gaitsido Dnvo Aberdeen, AB1 7BH. 

378/7 

48 K LYNX 48K 
4 GREAT GAMES ON ONE TAPE 

MASTERMIND <V TOWER OI RINGS 
TWO GAME-S FOR THINKERS 

YAHTZEE: Dice game tor I to 5 players 
BLOCKER: A very addictivc. t'ast action, 
game of reactions, with high score 
teature. 

15 to include p&p 
WillowsOft, The Willows, Eaton Bishop, 

Hereford. 
321/6 

D R A G O N 32 or 
T A N D Y TRS-80 Colour 

Lots of programs lots of useful 
hints and information EVERY single 
month In " R A I N B O W an exicting 
new 200-page magazine f r o m 
U.S.A. 

Send CI.95 (plus large 56p s.a.e.) 
for sample issue to 
ELKAN ELECTRONICS (Dept. YC), 
FREEPOST. 11 Bun* New Road, 
Prestwtch, Manchester M2S 6LZ or 
telepone 061 798 7613 124 hour 
service!. 

4 /2 

B B C P R O G R A M M E R S 
Ritdlitv your anmick (ototial nlth Mt 
amazing FULL COL3UR cri«'*ct«f 
gur*>«icl Crooto MCViNG COLOUR 
GRAPHICS and k w <wr«o* i l * n«y 
tlttt llw p*ofeaa«rdra ct) Onwgn 
In—'* BIC on s tfl • M po<* tr.mur 
R««Juc« to block o» ch*aeiorv 
S»v« on lapo an bowi piocaduiot to 
appond to vour onvn prepared 
Only C6.95 from 

M M»C ( ih»r»cn B.Sc. 387/7 
JOA PARK ROAD. PA SLEY PA2 ( J W 

C ^ LTD 

NEW 
M H W M W l T : 

releases 

EIFFEL TOWER 
by 

Chris Somerville 

Visiting Franco? Learn/ 
revise/practise your French 
vocabulary w i th this 
unique, animotod program 
that builds the Eiffel T. 
Hundreds of words built in. 
'storoyosir own' option too. 
ideal for school, business 
trips and holidays Two 
progrims for 09.25 inc. 
VAT. 

I I Three superb 
programs for 

C9.25 (inc. VATI 

"Staff 1" 3nd "Staff2" teach notes on the 
bass and treble clefs "Invaders" gives a 
game format opportunity to mcroaso 
musK-reading speed Name the now 
before they destroy your base! Great fun 

groat graphics. 
Doreck Riddoll's NOTE INVADERS. nm m 

both land more) avaiiowo now tor the bbc b and spectrum v jk. v ic A) soon. 1 raoe 
.ind Export enquiries welcome. 
Orders/enquiries Isae) to: 

CHALKSOFT LTD IDept YC8) 37 Willowslea Rd. Northwlck. Worcester 
388/7 

or or a 
interpage program. Also 26x32 screen editor 
on tape C8 SAE for information 0. Riley. 97 
Longloy Rood. Harlow. Middx 344/7 

ENFIELD 
C O M M U N I C A T I O N S LTD 

Huge selection of so'twaro 
BBC, Drejon, Spectrum 

Vic 20/64, ZX81 
Hardware: 

Machines. Jcysticks, Interfaces 
Moil orter or call in 

S.A.i. tor lists 
{State machine please I 

PROGRAMMERS WANTED 
136 High St.. Pjnders End. Enfield 

Middx. EN346B 
Access 01-806/7434/77 Barclaycard 

392/7 

S P E C T R U M 1 6 / 4 8 K 

TAPE BREAKER 
W« u-<l> «vy |l|M. Hit .» l«y 
ottt n-jt to b* (MM to t''Mf»jo u;ii,t».lil 

IHII lap* inVimm-n p»og 
f4 SO .IK PfiP 
A3SASSIV n« IPX. uiKt.ta Dili 
CruX ywj w ll» -.1 JACKAir 

ISOCl 
BlOfMVtHMS.'VHAMiaS Of KiY r̂ 
!«.•«»• c440 
CMAnAciic jiiiiiiAron. HI.-«K 

C4.S0 
cWOwn>iA<iM!'sr»::.«». n ui 
s n c I HASOt I A »«y <an •» Ota* *cr 
•«•'«•« t* 60 
SIOI" BIDĈ  l('4IK (4.10 

Cheques and P/Os to 
S P E C T R A S O F T 

Capi ta l H o u s e . M « r k « PUc«, London W 3 

WANTED 48K ZX Spectrum Also wanted 
loystick. koyboaid/aher add-oris. Tel. (0222) 
48489 3434/7 

4 unv/Qs 
t I H A I I 

CHEMISTRY EDUCATION AND GAMES 
tor the SPECTRUM 

1 MASTERCHEM: Based on 
mastermind. 

2 ELEMENT SERPENT: Capture and 
tiniest elements with a qrowina snake* 
Fun way to leam formulae. 

Both games: 16K. Machine code. 3 levels 
o< difficulty €4,50 each 
3 REVISION I16KI: Electron Structure. 

Bonds. £4.50 
4 pH I48KI: Suite of 4 modules: Titration 

curves. Indicators. Colour Changes. A" 
level worksheet. f8 .50 

P.O./Cheques to: 
Cloud 9 Software 

4 Dolvin Road, Tavistock. 
Devon PL19 9EA. 391/7 

dotty 
8 p r c t r u m 

F R O M 
lazxBi 

UNIQUE 
Players must tout their imagination by 
guonelng th*Ident i ty ol • doUy pinturo 
as QUtokly ms they osn 
l'totums are chosen at random from a 
wide selection, and a pioture piottor is 
suppled, 90 the U9er onn ohangn 
pictures at will 
Dot by Dotty, a',1 wil l bo revoaled 

8:ato maohme and send oheQues-PO's 
ror only i.T 40 to — 

UNIQUE COMPUTER SEHV1CBS 
Unit 6 19 Silton Street 
Moaton Manchester MO I WS 382/7 

ACORN Atom 12K RAM FP ROM books and 
cassettes aB as now f t 10 061 63 25509 

388,7 

THE VOICE OF THE FUTURE 
S & G So f twa re 

SPEECH PROGRAMMES FOR THE 
"SPECTRUM' WITH VOICE 
SYNTHESISERS. AVAILABLE NOW 
KEYSPEAKER - Speaks every different 
key «tntry as you programme, including 
mode changes, keywords and colours 
Write, run. lead and save, basic ot m/c 
code wilh KEYSPEAKER running, 

C6.95 
SPEAK & SFELL Roods plain English 
from strings. Your SPECTRUM talks to 
you (<ke an old friend. Add spccch output 
to your programmes without using 
phonetic code f5.95. 

Av.ytloWc notv from: 
Stuurt CHATTERBOX" 

rtl lor "ORATER" 
Add Ons SSI" 

Please state which wtven orduring 
S b G Sonworo. 4 Alpha Stref* 

DarwHi Lanes BB3 2BX. 3S3/7 

KEEP your Atom alivol Database and graphics 
ROMS. 11 way ROM boards. CMOS RAM 
boards. Sound board available from I.P 
Johnstono. 5 Homsley Coun, Guildford, 
Surroy S.A.E. 'or prices and availability. 

393/7 

To Advertise in 
Your Computer 
please phone 
Claire Notley 

on 
01-661 3036 
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IVYSOFT . . . 
• a • is pleased to announce the opening of new premises at 36 N*w Street 
Barbican. Plymouth to ho <nown as "The Software Shop 

To celebrate the openlnj wo will be offering a 10% discount on our complete 
range on all orders receivec by August 15th. Ovor 200 Spectrum titles in s ock plus a 
wioe range for the BBC. Oragon. Oric. Vic 20. Commodore 64 and ZX81 micros 
Spectrum owners join our Software Club f(K £3 annual or f 15 life memlwshlp (the 
latter including f 12 of software of your cho«el giving you a perma^nt 10% 
discount plus a monthly, newsletter with even more savings' 

Send large S.A.E or tefcphono for our free price list, stating for which micro. 
Special Tax lien rates for foreign orders 

IVYSOFT, M CLEEVE DRIVE, IVYBRIOGE. DEVON 
Tel (076641 «0M 

385/7 

ORIC 1 48K Unwanted gift,.is new £150 
o n o, Tel 0761 232217 (Somerset) 340/7 

• LYNX MUSIC MASTER • 
Nun LYNX muMC iscoay' ru l l lwu u>. lave 
stave on scieen; compose, ccpy. replay 
change tempo, etc. Casse:te ft lull 
instructions £4.95 

ALBASOFT 
180 Terregles Avenue. 

Glasgow G41 4RR 
330/7 

ATARI 400 modify your own 16K RAM boaid 
to 48K Instructions + kit C65 Instructions 
only £5 refundable on kit S TeireM. 17 Cock 
Ctose Rood. Yaxloy. Pete^boroi/gh, Cambs. 

337/7 

EDUCATIONAL PROGRAMS 
FOR THE BBC MICRO 

WORDFROG (16KI 
A game to aid spelling. Words are formed 
by moving one part of tho word across 
the screen past moving obstacles to join 
tho correct second part. Wotte can be 
changod by tho user Koyhojrd or 
toys ticks, f 7 50 * SOp p&p 

SAE for full list of l i t l « 
EDUCATED OWL SOFTWARE 

49 Saffron Road. Tlckhlll. 
Doncaster. S York* 

AS EASY AS a b c ? 
YES" Hotp your 3 6 year old t j read and 
count Big, properly designed letters and 
numbon in a mulli cho<£< p i o j r j m I coo 
keyboard overlay "CHARACTERS for 
any Spectium - £5 00 
LOWER CASE KEYBOARD OVERLAY 
available separately {keywords not 
shown), only 50p each • 2Sp postago 
per order. 
EDUCAT SOFTWARE, 83 Lynwood 
A v e n u e , C l a y t o n l« M o o r s . 
Accr lngton BBS 6RS. 

SHARP MZ 80K with MZ80P3 dot prmtei 
MZ 80FB double disc dnve and MZ 801' i , 
Interface unit. Ideal tor small business oi 
sophisticated amateur OM«'-. olease Phone 
(094813425. 339/7 

SPECTRUM 
SOFTWARE 

48K 
Steve Silver adventure game? 
Adventure 1 C7.00 
Adventure 2 £7 00 
Moonlander £5.00 

16K 
Blitz i Code Breaker £4 50 

Prices -ncludo PBP 

Send Cheque/PO t»: 

W B S o f t w a r e 
192 S e a m e r R d . S c a r b o r o u g h 

N o r t h Y o r k s h i r e Y 0 1 2 4 H G 
Te l : 0 7 2 3 70074 

2 2 7 / 5 

TEACHER S MARKBOOK 
48 K Spectrum SciOtlmg column display 
totals, percontilos. orders of merit, moon 
B S D graphs etc etc. A total analysis 
package for your full teaching load 
Adaptable, fnendly, monu based. Saves 
hours' r s SO with manja' anu oemo 
tape MENTOR SOFTWARE. 69 Beech 
Rd Haiton Lancaster 331/7 

SPECTRUM Cra/y Balloor 16K/48K arcade 
game only £4 Quality Soectrum programs' 
wanted D.scount Software. 25 Plymouth 
Road. Chelmsford. Essex CM 1 5JG 346 • 7 

SPECIAL OFFER 
ZX81 KEYBOARDS 

ONLY £18 Ire 
Full travel koys * spjc.ob.-i' Smort 
1 0 % " x 5 ' A case Simple p lug in 
connectors 14-28 days dslivery. I imited 
quantity. 

Phone 0602 474973 362>7 

SHARP MZ80K 48K 3 typns of Basic Forth. 
Pascal, machine code, Appollo Word 
Processcx. 100 program library. £350 Tel 
0684 297679 335/7 

LYNX 48K SOFTWARE 
LABYRINTH 3D Ma«gam e 
OTHELLO Our version of traditional 
board gamo in fast machine code. 
CHANCELI OR Run U< economy for 
10 years 
SPACE TREK Zap the Khngons 

(-4 7G nm.li ChoMu«/P.O. to: 
OUAZAR COMPUTING DEPT YC 
17 Teg Close. Portslode. Susffox. 

Other programs a/so available, 
send tor dctais. 

356/7 

SHARP MZ80K 48K with Basic extensions, 
uiiiitios. games for solo Bcxod £300 o.n.o 
081 624 9599 361/7 

Phase 2000 
COMPUTER SOFTWARE 

CENTRE 
\Ne sell games for the VIC 

20, ZX81, SPECTRUM, 
BBC & DRAGON 

Computers. 
RABBIT SOFTWARE only 

f 6 .95 ! 
W e stock games for Bug-
Byte, Quicksilva . . . many 

morel! 

Why not pay us a visit at 
1482 L O N D O N R D . 

NORBURY 
(next to train station). 

Tel: 679 6480 
348:7 

ATARI Zaxxon' and Journey to the Planets' 
and 'Straws' all £15 oi>:h. Phono 0254 
676003 363/7 

DRAGON 32 BUSINESS SOFTWARF 
Mailing List £19.95. Stock File f 24 95. Cash 
Book £24 .95 Send SAE lot complete list oi 
£1.00 foi our software preview cassette 
Choquo-'P O. to B. Merry. 75 St. Maigaret'a 
Road. Bradford BD7 2BY 361/7 

VIC-20 + 
ZX Spectrum 

All the IMAGINE range o f VIC 20 
cassettes includ ng ARCADIA. 

WHACKY WAITI RS. CATCH A 
SNATCHA and I RAN I IC 

A l l . AT ONLY 
£5.50 each! 

INCLUSIVE OF POST ACiF 
& PACKING. 

Send to: 
RULE COMPUTERS 

30 Tylers Acre Road, 
Corstorphlne, Edinburgh EH12 7HZ 

Tel. 031 334 7261 
360/7 

Replicate for 48K Spectrum The Supenor 
copying program copies any program or 
code up to 36K. 
HeBder listings ft ©citing only £4 9 5 or 
s u n for details lo : 

J. Ball 
7 Moorefield Rd. 

Woodbridgo. Suf fo lk 
385/7 

•SPECTRUM TAPER' Copies virtually a!\ 
proproms. ' w o o l •' vor t»on. 2 versions OM 
cassette £3 50 Monty bock guarantoo' G 
Evans. 16 Sturiepit Dive. Coltlngham, Leics 

338/7 

DRAGON, ORIC 
SPECTRUM 

P R O G R A M M E R S 
Runesoft roquiro htgli quality progroms in 
machine cod© or Basic for our new 
Software house opening soon Good 
royalties patd for accepted programs 
Please send demonstration tapes to 

RUNESOFT 
CHARNWOOD HOUSE 

67 LOWER PARLIAMENT STREET. 
NOTTINGHAM NG1 3BB 

380/7 

NEW joystick interface for ZX81 do it 
yourself connoct this lU.Gl H001 Atari type 
joystick interlace to ZXB1 in 6 minutes by drill 
and solder Fits inside ZX81 Full instructions 
included. Sond £6 -nc. PBP to IU Gl 
Software 6 Haidware 334 - 7 

SPECTRUM KOPYKAT £4.95 
SIMPLY THE BEST So .impla to use Any 
type of ZX SPECTRUM program con t» 
backed up onto a fresh tape, even programs 
that cannot bn ttopped can now be copied 
Programs ov»r 41 &K 18 IK. tor 16K machlnM) 
csn be easily dupicated 100% machine code 
Plus FREE Tap« ho.vmr Reader program. 
IMMEDIATE OESPATCH S«nd chequa.'PO lo 

MEDSOFT 
<J1 Ardoee Road. Intake. Ooncastor 0N2 5ER 

rr CAN CVCN COPY irset F 
366,• 7 

EDUCATIONAL p-og'ams for Spectrum Five 
stimulating games on cassette for infants and 
juniors. Includes Gun Sums, Fun Phrases 
Time C'ock, Daft Oraward Supor Shop Only 
£4 95 Send for details oi pay M 8. Software. 
In Viri Ria. Route Charles, S P P Guernsey 
C.I. 349-'7 

DUST COVERS 
VIC 20' 64 DRAGON 32 ATARI 800 
CASS UNIT C2N C2N1630 ft ATARI 
In natural quality vinyl. Just send £2.96 oi 
t j so to inc cass covet, stating computet 
and cassette mcdel (No stamp required) 

Cassette cover only £1.60 to: 

ALLEN ENTERPRISES
FREEPOST 
Luton LU2 8BR

TRADE ENQUIRES WELCOME 375 7 

ORIC software libiory. Two weeks h-re I 1 00 
Annual membership f 5 Stamp for list. Les 
Wilson, Ponalwick. Tiniagel, Cornwa'l 352/7 

SOFTWARE ShBip MZ80 and Dfftgon Super 
ixininal aames ani proven business packaoes 
copyrights also f a sale software prepared for 
clients PAB software 0789 840088 329 7 

ATOM owners! Euild n colour modulo for 
under C10. Full ccnstruotion details including 
demonstration programs £3.00 Also games 
tape bowling'woiosr,uch |12K RAMi 
£3 40 A Worri l l . 3 Oaklonds Clow 
Bexleyheath. Kent DA6 7AP 354.7 

ZX81, 16K. keyboard, sound generator, 
motherboard, sofware etc. £120 o,n o, 
Phone Lincoln (0522129523 34 8/7 

To Advertise in 
Your Computer 
please phone 

Claire Notley 
on 

01-661 3036 

URGENTLY REQUIRE 
GAMES PROGRAMS 

Ocean Publishing Limited, publishers fo r a major 
sof tware house, urgent ly require good game programs 

fo r home micro's. 
ZX SPECTRUM, COMMODORE 64, ORIC, DRACON, VIC-20 

and BBC MODEL B. 
Our national dealer network ensures maximum sales. 

Should your program be accepted we will pay top 
royalties or buy your copyr ight . 

w r i t e In conf idence to the 
SOFTWARE DEVELOPMENT MANAGER, 

Ocean Publishing Limited. 
Ralli Buildings, Stanley Street, Manchester M3 5FD 

OR TELEPHONE. 061-832 7049 381.7J 
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48 K 

WIN THE 
POOLS? 

SPECTADRAW 2 
Spectadraw 2 Is a Fools Prediction Program for the 48K ZX Spectrum 
Microcomputer. 
The program looks at the recent form of the teams playing h each week's 
English and Scottish Football League matches and then rolors to a large 
database to see whai has happened in the past when teams wi th similar 
form met. By combining the lessons learnt f rom the past with the teams' 
current leage position, the program generates a draw probability factor for 
each match. It can then identify tho matches wh ich are likely to yield draws 
and output suitable podict ions. It will also output the least li<ely draws for 
the benefit of those who prefer the fixed odds lines on coupons. 
Tho program is supplied complete w»th a database tape containing data on 
over 7500 matches and a comprehensive instruction manual. 
Program. Databse Iboth on a high quality cassette) and instruction manual 
f 1 2 95 inclusive. <Cheques(POs payable to B. S. McAllev) or SAE fof 
details. 

SPECTADRAW. 1 COWLEAZE, 
CHINNOR, OXFORD, 0X9 4TD. 

328.7 

S P E C T R U M 
T A P E C O N T R O L 

Load and savo fully outomatcolly using one or 
two cas&ene recorders. Auto start/stop and 
lead switching under progrim control using 
slmpk) BASIC commands. Also suitable for 
control of modol railways etc. and several 
controllers can be used for multiple control 
Built-in BEEP ampliflor wth speaker and 
volume control for games, alarms etc. Tho 
controller plugs into the Spectrum cassette 
sockets and is poworod frcm the Spoctrum 
supply. Supoliml only as a kil complete with all 
parts, leads, smart black case and detailed 
user and construction notes Only C23.75 plus 
f1 p&p 

S P E C T R U M 
H I G H S P E E D L O A D E R 

Load and savo at doulie speed with our 
Speedyload software I48K only). Reliable and 
easy to use. It uses httlo momory and once 
loaded into ramtop it is alnost invisible in use. 
Either normal or fast can te selected mid only 
a standard cassette recorder .-3 required. AH 
tape commands can be u»ed. Cassette f3.45 
plus 40p p&p. 

By ma>: order only 
sond S.A.E. fcr details 

Ness Micro Systems (YC) 
100 Drak les Ave. Inverness IV2 3SD 

371/7 

HORSE-RACING 
FORECASTER COMPUNTA -

puts your M I C R O TO W O R K ! 
A sorious, oaty to use program 
No records to koco or update. 
Contains data of leading 
jockeys/trainers at 34 courses 
High SUCC0S6 rate. 

Tape version available 
for: 
Dragon 32. Spectrum 
4BK, Tandy COCO 
32K, ZX81 16K, 
ONLY 
C4.95. Inc. 
immediate delivery. 

RED ROM DATA. 
Dept YC2. 
72 Lambert Rd 
Grimsby, Lines 
DN32 0NR 

372/7 

LYNX 
K I N G SOLOMON'S M I N E S 

A r a n d o m i s e d , r o l c - p l a y i n g 
adventure. No two games are the 
same. Side 2 has two graphics 
p rog rams that show o i l ' the 
capabilities o f he L Y N X . 

A l l for £5.95 inc p & p 
HARVEST SOFTWARE 

West Winds . T red rago n Road. 
M a w g a n Porth, N e w q u a y . 

Cornwa l l TR8 4 0 H . 
358 /7 

LYNX GAME, ycuvc waited long enough, 
now you can have Computer Attack for your 
Lynx. A supeib game of tpted and skill in/ 
vour 48K Lynx. Sound coloui and gripping 
action on one casscrte for only C5.00 cheque 
"\a'ked 'Imperial' 360/7 

PLAY DOMINOES on your 12K Acorn Atom. 
Realistic graphics Cassette P3.95 from M 
ExaD. 16 Vawdroy Road. Drayton. Norwich. 

364/7 

LEARN your iab>es 16/48 Spoctrum Two 
super programmes only £2.75 fionv Shaima 
Software, 12 Bartington Court, Hwtton 
8'ontwcod. Essex CM 13 TAX 336/7 

FULL assembler foi 48K Spectrum includes 
labels, error diagnosis, definable data tables, 
conversions printouts. Bna more1 only 1'5 
price include! documontotion plus 'roe 
disassembler - Gruhnm Can. Tunbeck Road, 
Worhvoll, Norfolk 357/7 

ACORN ATOV1 t2K • 12K (was T300I 
complete package <130 Campbell alter /pm 
1011 964 3875. 

367/7 

Please mention 
Your Computer 

when replying to 
advertisers 

™ S / T / F W I h T 

Classif ied Rates 
linoge 40p per word (A/.in 15 words) — 
prepayable 
linage mlvartriers thou Id complete the form 
provided fi> BIOCK CAPITAiS Phone number 
countt at 2 word*. Nome aid addroii >o bo 
paid lot if mod in odve/1it»m»nt. Box Number 
rf required it C4.00 exlro. 

Display ratoi per s<r (Min 2scc) 
One insertion £8.50 
Jftreo insert ions : £8.20 
Six Insertions £8.00 
Twelve insertion* £7.50 
Display acfV#rtis#rs shovlaprovtde separate 
copy and prefer at><y ww space by phor\# 
(01 66! 3036/ 
Method of Payment 
C I i b u u o s t » l c . should b e made payab le 
to Businoss Press International Ltd. and 
crossed. I wcJofte herewith 
cheque.'PO tor 

Please debi l my Accesi.Vlsa Barclay 
Card'American Express,Diners Club Inff 
'as below 

» 1 

Post to: 
Cut out the order form i n j return 
togothor with your remittance to: 
Classified Department, Yojr Computer. 
Room H211. Quadrant Hojse, Tho 
Quadrant. Sutton, SurroySM2 5AS. 
<01i 661 3036 

CLASSIFIED 
ORDER FORM 

Please insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£6.00 

£8.00 

• £10.00 

£12.00 

£14.00 

£16.00 

£18.00 

£20.00 

No. of Insertions required]^]Box No. required YES/NO 

NAME (Planso include initials). 

ADORESS 

Payment by credit card please state address card is registered 
Daytlmetel.no 

THIS FORM SHOULD BE RETURNED BY AUGUST 2 FOR SEPT ISSUE PUBLICATION 

Company Registered Number: I5J537I England I Registered Office: Quadrant House. The Quadrant, Sutton. Surrey SM2 SAS, 
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Mikrogen is one of the longest established and most experienced companies in the home 
computer market. 
We market to such names as W.H. Smiths, Software Masters Psion/Sinclair Timex Corp etc. We 
also have our own rep network covering all retail outlets. 
Our reputation has been built on top quality software. 

CAN YOU WRITE 
TOP QUALITY SOFTWARE? 

To supplement our already highly successful range we are now looking for programs for all the 
popular home computers include games, utilities education + business software. 
If you feel that your programs can meet our high standards then contact us at the address below 
or Telephone 0344 27317. 

MIKRO GEN, 1 DEVONSHIRE COTTAGES, LONDON RD, BRACKNELL, BERKS. 
386/7 

SOFTWAREI S\ S I E M - S O I I INCLUSIVE 
FOR THE BEST FROM THE REST PRICES" 

SPECTRUM DRAGON 32 

The Hobbit I48K) f 14.96 
Terror Daktrl(48K I f6.96 
Penetrator I48K) £6.96 
The Castle fB 00 
Styx 18.00 
Volcanic Dungeon (48K) £6.00 

The King <J) £8 00 
Talking Android Attack (Ji £8.00 
Cosmic Zap IJI f8 00 
Volcanic Dungeon £5.00 
Chosa Cartridge C21.00 
Tele-writer f4995 

BBC MICRO VIC 20 
Moon Raider iBI CT.K 
Croaker <B) £7 96 
Killer Gorilla IBI £7 95 
See Lord (B) £7.60 
Chess IBI £8.00 
Multifile £14.95 

Wizard and Princess f5 9S 
Scramble £7.00 
Cosmiads £7.00 
Panic £7.00 
Vic Gammon (4 3KI £7.00 
Vic Chess <*16K> £7 00 

Lots more available lot most micros. Send SAE lot lists 

Please make cheque/PO payable to SYSTFM-SOFT 

FREEPOST, ACKWORTH. PONTEFRACT. W YORKS. WF7 7BR 

SPECIAL 
OFFER 

Deduct £1 pet ititrr 
when ordering 
two or more 

370/7 

MISSILE. Defend your elites from ilw deadly 
onslaught. Graphics game for the BBC 
Microcomputer (32K) only C5 00 inc. To Paul 
Stevens, 11 Woodhutst Close, Cuxton. 
Rochester. Kent. ME2 1LU. 293 /'6 

EDUCATIONAL programs. Spectrum 48K, 
junior age range. SAE lor detals to Computers 
For Education. 68 Dovocoto Lane. Oldham 
OL4 4SW 

384 ,•7 

^ I f MmOACCR 
M* tM - IM 

ra . r r 

EUNCA WCCUCtS HOW 
Lym Work* Captt Strwl, 
Sheffield 6 (t«l 07t2 3J9774I 

£14-99 
Inc VAJ-Pmt FRIT 

LOOK OUT! 
COMING SOON:- ORIGINAL SOFTWARE. 

NO OTHER GAMES LIKE THEM! 
"SPACE LANES" + "DOOR SLAMMER" 

I T nthedral from BWlJLU 

CAN YOU PLAY 
GERMAN WHIST? 

Then try /our hand at winning against ihe Spectrum with 
this well designed program which will stretch you to your 
mental limits in this fascinating game. 

Cost only £5.50 

Please allow 21 
days for delivery 

Please send me game(s) at 
£5.50 (inc. p&p) each. I enclose a cheque/PO for £ 

made payable to B.J. Enterprises. 

NAME . . . . 

ADDRESS 

Orders to' 
B.J. Enterprises, 

Plot 669, Cranbrook Drive, Pinkneys Green, 
Maidenhead, Berks. 

389.'7 
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HAN HUNT

The most 

terrifying aliens 

yet seen on a 

Vic 20. 

Can you escape? 

or will vou be 

another victim 

of their 

relentless pursuit? 

M A N H U N T 
A greal g ame 

from H.F .S . 

only £5.95 

postage free to 

U.K. 

Order direct to 

H.F.S. 
35 F e n t o n P lace , 
P o r t h c a w l . 
M i d - G l a m o r g a n , 
C F 3 6 3 D W . 
Dragon t/ersion of 
the Manhunt 
coming soon. 

Please rush me cassette/s of M A N 

HUNT. I enclose a c heque /P .O . value £ 

payable to: H.F.S. S o f t w a r e , 35 F e n t o n P lace , 
P o r t h c a w l , M i d - G l a m o r g a n , C F 3 6 3 D W . 

NAME 

ADDRESS.. 

POSTCODE 

m 

VANQUISHER (48K) 
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FARMER HORACE (16K) 
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PECTRUm 

E l e p h a n t 
l o f t u i o i e 
«l lUrmlll Hit Mnrnham H.k.hlr . 91.1 «NF 

A Delta Research 37 
AF Software 104 Disking 35 
AGF Hardware 86 DK Tronics 138. 139 
Acorn Computers 10. 11 Doctor Soft 35 
Acorn Peripherals 98 Downsway Electronics 48 
Afdec 74, 75 Dragon Dungeon 135 
Aimgram 192 Dream Software 166 
Amersham 196 
Anirog 126 E 
Arcadia Software 37 East London Robotics 171 
Arrowsofr 127 Econtech 124 
Artie Computing 32 33 Electronics Applied 156 
Audio Computers Back Cover Elephant Software 156 

B 
Basicate 
BeeBug 
Bellflower 

117 
128 
163 

Eltec Computers 
Express Programs 

F 
Fountain Computers 

38 
174 

132 
BiPak 78 Fox Electronics 89 
Bridge Software 36 Fulcrum 50 
Bucon Ltd 62 Fuller 172. 173 
Buffer Micro 36 
Bug Byte 22 G 
Q Gamer 173 
C Tech 
CDS Micro Systems 

ISO 
102, 103 

Gilsoft 62 
Grundy Businoss ComDutors 154.155 

CP Software 113 
Calpac Computers 132 H 
Cambridge Micro 39 H / H Software 156 
Camel Software 36 HSF 202 
Campbell 50 Hewson Consultants 92 
Cardigan Software 176 Hilton Computers 62 
Cascade 129 Hitech 191 
Centrepods 100, 101 Hi Soft 96,97 
Colvin Computers 19 
Compron Systems 192 1 
Computer Addons 134 Imagine 96, 97 
Computer Concept 72 Imagine Software 
Computer Corner 177 Impact Software 12. 13 
Computer Market 67 Interceptor Micros 193 
Computers For All 4 , 5 Interface 78 
Cnmpro Sys ft? Interface 189 
Correll Software 36 
Crystal Computing 168 J 
Cybergram 37 JCB 74 

n 
J K Greye 137 

u 
DJ l 87 K 
Diamond Software 147 Keysott 39 
Deans Electronics 196 Kume 61 

L 
Laserbug 
Letherby 
Level 9 Computing 
Level Software 
Llamasoft 
Lydenhurst 

M 
Malva 
Maplin 
Maplin 
Martech 
MC Lothnen 
Megabyte 
Melbourne House 
Memotech 
Memotech 
Micro Games 
Micro Management 
Micro Mega 
Micro Power 
Micro X 
Microgen 
Microware I eicester 
Midwich Computet Co 
Mmature Tool Computers 
Mr Micro 

N 
Newnos Technical Books 
Newtech 
North Wish 

176 
124 
166 
179 
119 
130 

72 

190 
131 
130 
37 

18? 
20, 21 

188 
72 

6 . 7 
183 
44 

176 
74 
82 
80 

178 
34 

84 
188 
IFC 

O 
Oak Wish 82 
Oasis Software 191 
Opus Supplies 146 
Oric Products 148, 149 
Oxford Computer Publishers 82 

P 
P S .S 152, 1S3 
PSS 110 
Picturesque Addictive Games 116 
Pinehurst 163 
Plus 80 132 
Practical Electronics 163 
Print n' Plotter 164 
Program Direct 55 
Protec 136 

Q 
QED 76 

R 
RD Labs 118 
Richard Sheperc 58 

S 
Sabre Software 178 
SIR Computers 156 
SmT Rotronics 9 
Swanley Electronics 116 
Salamander Software 122 
Severn Software 114 
Shards 191 
Silica Shop 17 
Silversoft 185 
Sinclair Research 24. 25, 26 
Siversoft 16 
Softeach 160 
Softex 194. 195 
Software Farm 178 
Software Library 116 
Spectrum Garros 21, 28. 29. 30, 31 
Startech 118 
Sun Computers 131 
Sunshine Publications 184 
Suporior Software 127 

T 
Tansoft 64 
Tasman 48 
Tectronics 118 
Thorn FMI 180. 181 
Timedata 50 
Tomorrows World 124 
Twickenham 166 

V 
Vision Store 144 

W 
Wildings G6 
Winter Soft 142 

Y 
Yowacre 88 
Your Computer Christmas Fair 186 

ZX Microfair 14, 15 
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THE RAMPACK 
STL M I C R O P E R I P H E R A L S - M A D E IN E N G L A N D 

£19.95 

1 enM 2 i mm 3 i j | 4 . 
fL o ' u n p l o t n r M 

O 
W 
I f 

fro r 
[z , X 1 C i [v , B N M I VM . I 1 

EXPANDABILITY: 
full details with the rampack. You can choose now or later various optional extras: 
• The Keyboard Sounder: A tone is produced every time you press a key. You can also program the 
Sounder by USR 699 
• The X-ROM system: based on the NEC 8255A chip. The system provides direct connection to / 

an EPSON printer (or similar) and ATARI joystick. Programs EPROMS, auto-runs / 
software and is supplied with 8k utility R O M containing 21 preprogrammed functions / 
conveniently cased together with the R a m Pack / 

• Various software on ROMs / . 

Further hardware add-ons: 
• The HARD TOP Keyboard Overlay: 40 professional keys are / 

positioned over the actual keyboard making typing much easier. The / ^v* 
Hard Top overlay is finished in the same quality standard as our / 
other products / J" 

• The 80 Column Card: Releases the ZX processor from picture / 
display, therefore, the ZX runs always in fast mode. The screen S 
will have a programmable sLee, up to 24 lines x 80 / 
characters. UDG (User defined Graphic Characters) ^ 

/ 
/ 

/ & / AT. 

¥ 

/ j 

v " > 
Vf* 

is standard 

SPECIFICATIONS: 
• Memory Capacity: 16k bytes 
• Maximum speed: 200ns 
• Use exclusively Sinclair PSU 
• Absolute stability with a built-in 

autolocking system, incorporating 
special anti-wobble ridge. / 

/ 
/ 

/ 



The Legend continues • j 

Imag ine g a m es available f r om 

W.H. SMITH,Boots. 
John Menzies,Dixons, 
Laskys, Photomarkets U.K. 
and all other good 
Software OutJets. 

the name 
of the game 

Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside 12 3PM.

Any of these games for just 
including first closs post, 
packaging. VAT and an 
UNCONDITIONAL 
LIFETIME 
GUARANTEE. 

II you have any difficulty in 
obtaining any Imagine Games 
ring Imagine Direct on 
051-236 6849 to place 
your order. 

£550 
E A C H 


