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An amazing 
collection of 
exciting 
games for 
VIC 20 and 
ZX Spectrum
Featurinff- 
■ Hi-Resolution

Graphics 
■ Solid Machine

Code Thrills 
■ Authentic

Arcade Acti^ 
■ Sensational

Sound 
Effects ’- Í. i 
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Titles for Oric, 
Dragon and 
Commodore 64 
Jüng for details: 

061-832 9143 
(24 HOURS)
Dealer enquiries invited 
FREEPOST 
MANCHESTER
M3 8BB.
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KO^MANIC/MISSILE ATTACK/ 
STHIKE FORCE/ROAD FROG/ 

i^CHER/ROCKET COMMAND/ 
OSMIC INTRUDERS » 
Üe from all good 
œalers and major 

department stores ;.
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Above: Balloon Hopper: page 76 
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Cover photograph by Stephen Oliver

Qp EDITORIAL AND YOUR LETTERS: A software nobbier speaks out; Schizoids 
Jo versus Galaxians; more food for the Dragon. Is Microdrive the shape of the future?

40
JI c FIRST BYTES: Our regular feature for Λ Q 
^0 new users looks at CP/M and flowcharts.

51
52
56
60
63
68

76
78
87
90
94

on

106
113
119
124
126
133

141

NEWS; More new machines, more price cuts for the old ones; a voice for the Dragon; 
Spectrum Fifth language extension and Interface Two; a micro for baby.

COMPUTER CLUB: Meirion Jones 

visits Cardiff ZX Club.

SOFTWARE SHORTLIST; From subs to orcs; a roundup of the latest software 

releases now available.

MICRODRIVE; Kathleen Peel has seen the future and it works. But for how much and 

for how long?______________________________________________________________

ACORN ELECTRON; The latest addition to the BBC stable — 32K for £199. Neil 

Cryer takes a canter across the keyboard.

COMMODORE CBM-64 — SOFTWARE SURVEY; Shell-shocked Paul Bond is 

drafted back into the Space Patrol.

ADVENTURE GAMES — HOW TO WRITE ONE; John Ransley initiates you into 

the dark rites of micro myth-making^ 

ADVENTURE GAMES — SURVEY; Go west, young man. Pete Conners g 

several quests. 

ADVENTURE GAMES — HOW TO SOLVE THEM: If trolls are your bêtes noires 

and magic rings the bane of your life, Ron Hubbard has a word for the wise.

SPECTRUM BALLOONS: Up, up and away with Andrew Foord in his beautiful 

balloons game for the Spectrum. Our tribute to the Montgolfiers.

BBC BARRICADES: Shingo OQ SPECTRUM TRACER: Gary Rees 

Sugiura’s two-handed wall game. Uw helps you to debug.

ORIC FROGGER: Hop over to your Oric and key in this classic game of amphibian 

jaywalking adapted by Brian Lewis.__________________

VIC GOLF: Vikki Allsop and the Nolan brothers go a couple of rounds on courses for 

both expanded and unexpanded Vic-20s^_________ ___________________________________________

CBM-64 MUSIC: Stephen Watson QT BBC SPRITES: Chris Melville looks 
coaxes sounds from the Commodore, w / at the creation of sprites.

DRAGON PUZZLE: A version of a children’s sliding-tile puzzle game, created for 

the Dragon by Margaret Norman.

VIC RESOLUTION: That obscure object of desire, high-res graphics for the 

expanded Vic-20 is put into sharp focus by Adam Burbidge.

ZX-81 COMPILER: David Threlfall gtins: the motor on his ZX GT for the third 

time and explains some of the shortcomings and remedies in the design.

ZX-81 SEA MINES: batten down the hatches, we’re off to sea once more with Grant 

Passmore guiding us through the deadly minefield.

DRAGON MACHINE CODE: John Nash takes an incisive look at the possibilities 

offered by directly addressing the 6809E.

MODEMS: Imposing digital signals from the computer on to a carrier signal is the 

name of the game. John Dawson looks at different approaches.

RESPONSE FRAME; Tim 
Hartnell answers your questions.

151

83

97

1496502 MACHINE CODE: Darryl 
Mattocks continues his series.

SOFTWARE FILE: 10 pages crammed full of tips, games and serious applications 

for the ZX-81, Lynx, Spectrum and Dragon.

WIN AQUARIUS See card 
Page 35. 181 COMPETITION CORNER: New 

puzzle, Electron winner.
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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

But a COMPUTERS FOR ALL your way through the 
dealer will also give you much, computer jungle, 
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.

Your local COMPUTERS 
FOR ALL dealer offers you an 
incredible choice öf personal 
computing hardware, 
software, peripherals and 
printers of all shapes sizes and 
prices! I·

STOP PRESS PRICES
COMX 35 COMPUTER 

LASER 200 COMPUTER

0RÍCI48K

ATARI 800

O

£119.95

£69^95

£139.95 with FREE SOFTWARE

WORTH £35!

£299.99

£175.00

£149.99 inc. Programming Pack!

£139.95 inc. Tape Recorder. BASIC

- 4 cassette games! ____

£229,00

16K £99.95:48K £129.95

BBC MICRO______________________ (A) £299.00 (B) £399.00

SEIKOSHAGPIOOAPRINTER £247.25_____________________

£460.00

DRAGON 32

ATARI 400

VIC 20

COMMODORE 64

ZX SPECTRUM

EPSON FX80 PRINTER

EPSON RX80 PRINTER £343.85

o

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

The shops where people matter: HERTS
45-47 Fishers Green Road 

nct/niLi Stevenage 043653806
U t V U N ’THE COMBINED TRADING CO
A&DCOMPUTERS 10 8 11 SdlisbiHy Si^e

Computer land h I'ty Au .«k ' otd Hatfield 07072 65551 
FcKeSweei [*ei»'f 
039?'·’’’ 
BITS ANO BYTES 
44FexeStreet litiatpnt* 
N I 032292513
COMPUTER SYSTEMS 
(TORBAY)

CAMBRIDGESHIRE
CAMBRIDGE '
MICROCOMPUTER CENTRE 
153-154 East Hiwd 
Cambridge 0223 35WCM
CHANNEL ISLANDS oefTsfÜmcÓmputers 
MEGA LTD.
; Anley Street St HeixK 
j»‘»s<’v 0534 »’2263

CHESHIRE 
THE COMPUTER CENTRE 
68 Chester gate Μ,ιοα^ιη^ηι 
0625618827

CORNWALL
COMPUTAVISION 
3 Hih Park Crescent 
Sami Austell PL25 5ΗΛ 
07265297 
FAL-SOn COMPUTERS 
6SI Geixgt ''•Arcade 
F.*iiou1hÎR113nM iü?fio 
314663

AVON
MOBILL MICROS 
? Castle Street Ιι·υΐι·θυ'^ 

- (454 418363

BERKSHIRE
KENNeTHWAAD 
COMPUTERS
Verve House LonoonKorfO 
3uinifX)aale 0990 25025

CRYSTAL COMPUTERS 
209 UHiQii Street Lhuiihv 
080322699

DORSET
Rart P.i'KsitR 

Ζ3Γ493
329 Ashley I 
Poote 02Ú2

ESSEX
AKHTER INSTRUMENTS 
Umi 19 Afhix|r>y(k'Esifh .
SouIhRrwd Harki;. 
U?7941?h39
COMPUTERS FOR ALL 
i2N(KThSliM Huirirohi 
0706 752»)?
COMPUTERAMA
Μ 9ULüixiunKd 
SoulhetxJObSea

HANTS
MICRO VIDEO STUDIOS LTD 
, lurkxSIinl Alhn 
(H2llMb5

KENT
ANIKOG COMPUTERS

OarttCKO

SHETLANDS
TOMORROW S WORLD 
éspüfuoe LerwiCH ÛLt 
05952145

APHROS SOFTWARE CO? 
47 Hawiev Square Margate 
l«43 294699 
DATA STORE 
eCttanertonRd Bromiey Keni 
01-4608991 
MICRO MAGIC 
128 Efrtn Road Bexieyhealh 
032252305?
THE MICRO SHOP 
11 The Pantaes lunbndge Weks 
0892 27691
LANCS 
PC.S 
39HaH«avHoad lU-> 
0?54 *7bb7· 
4MAT COMPUTING 
h/* Fairgate Ρ'·*Ίι 
0772561952 
SUMLOCK 
F^ai LOddun H(>i 
i9ô0eans^ 
Marïcftesier M.l 3NF 
dhlR34 4?.n
THE HOME COMPUTER 
40 King Street Blackburn 
0254 6/1316

LEICS 
DIMENSION 
27*29 High Strirt Leicester 
053357479 
MOVIES COMPUTER CENTRE 
5 Church Street Medon Mowbiav 
0664 61169

Hl

LONDON OXFORDSHIRE
EROL COMPUTING SCIENCE STUOlO
125 Hion Sire« : Line Oarenoon Oxloro
Waitharnsiow E17 01-4608991 0X12HP 0Θ65 54022 
KAYOE HOME COMPUTÎRS 
I Station ApfKoach New E mam 
LorxtonSEQ 01-859 7505 
KELLY S COMPUTERMARKET 
227 Oanmoutn HodO
SyOenham LonoonSE264QY CllCCni K01-6994399 6202 OUrrULIV
TK COMPUTERS 
11 Boston HO London W73S4 
01-579 284?

MIDDLESEX 
ENFIELD 
COMMUNICATIONS 
135 H«Qh Sireet Ponders EixJ 
Enlield 01-805 7434 
SCREENS 
MICROCOMPUTERS 
6 Man Avenue Moor Park 
NormwoOO 09274 20664 
TWILLSTAR COMPUHRS 
17 Regina Road Souinaii 
01-574 5271

N. IRELAND 
O.V MARTIN LTO^ 
13 Bndoe Street Bettast 
BT1 KT 0232 226434 
McLAUGHUN ELECTRONICS 
44 Cadtsle Road Londonderry 

NORFOLK 
^KAYDE HOME COMPUTERS 

CENTRE ineCorw Gl Yarmoutn 
N(yi0*NR30lJP 049357867 

NORTHAMPTON 
LEISURE TIME 
13 The Friary Grosvenoi Centre 
NoitianiptO'' 0604 36726 
RICHARD REEVES 
174 Kettering Road 
Northampton 0604 33578

o

BECCLES COMPUTERS 
5 The Hidings Woningham 
Beedes 0502 715061

SHROPSHIRE
TOWN COMPUTER STORE 
30 town Ruau Harney 
Slf>*e-on-lrent 0782 287540

SURREY
ANIROG COMPUTERS 
hHiyhblreei Ho···, 
1)2934 6083 
COMPUTASOLVE 
öCei’lfaiPar.We
SmWnn 01-390 51J5

SUSSEX
WORTHING COMPUTER 
CENTRE 
1 Mrthv.iv Close

Λ s—·

O

tl

o

S. WALES
DAN EVANS (BARRY) LTD 
81 Holton Road Barry 
South Glamorqari 0446 734242 
MICRO-CARE COMPUTING LTD 
16 BanesweM Rd Newport 
Gwenl NPT 4ΘΡ 0633 50482 
MORRISTON COMPUnn 
CENTRE 
j; Cuse Hoad Morriston 
Swansea SA6 80S 0792 797572 
STIVE S COMPUTER CO. LTD 
CasOeArcdde Carditl 

' South Glamorgan 02224 1905

TYNE & WEAR
THE COMPUSHOP 
10 Centre 
Newcastle-uponTyne NE 1 5HE 
0632618673

WARWICKSHIRE 
IMPULSE MICRO SYSHMS LTD 
6 Central Chambers CooKsAHey 
Wood Street. S(iatlord-Upon^«n 
0789295819

Sneet 
ise

I

«

W. MIDLANDS
CALI STO COMPUTERS 
119 John Brm 
Birmingham Θ1 
021'6:^6456 
JBC 
?00 Eadsdon Ave North 
Ladsdon Coventry 
0203 73813

WORCESTERSHIRE
EVESHAM COMPUTER 
CENTRE
Crown Court Yard Bridge St. 
Evesham 038648635

YORKSHIRE
COM-TEC
6 Eastgale Barnsley 
South Yorkstwe 0^46972
HARROGATE COMPUTER 
CENTM
IS Cheltenham Parade 
Harrogate N York HTI1OB 
CM23 57126
TOWERUGHTLTD
7 Crown Street Hebden Bridge 
W YorkHXZSEH 
0422 843520

DEALERS
0



PROGRAMS WANTED

SPECTRUM DRAGON 
BBC ZX81

UJORK (53> FORLE THE BIGGEST 
LITTLE SOFTWARE
HOUSE AROUND

t
t

THE

) DO MOT PASS GO
Now the SPECTRUM VERSION 1$ READY 

D.N.P,G. ·· 4 compte« nmuletion of THAT 
BOARD CAME you know PARK LANE end M 
met. up lo SIX PLAYERS cen compete with tlw 
MICRO doeig iF the worK, Acte es DICE 
THROWER. BOARD. RENT COUECTOR. UM« 
FIRE. BANK. RULE BOOK. ACCOUNTANT. ES 
TATE AGENT end ASSET RECORDER SUPERB 
GRAPHICS by GARRY KENNEDY (thinks 
mete) (SAME SAVE with wnvwi so ler report 
Complete with fuB msiructions. The ULTIMATE 
m FAMILY GAMES DON'T MONOPOLISE 
YOUR MICRO AMAZE your Ine«^ end lermy. 
(Cen you imagine your GRANNY on a MICRO?). 
A tek ZXBt version also available. 4Bk SPEC

TRUM or 14k ZXBI versior« OHLV CS.9S.

iJ

ßv-y

THE WINGED AVENGER Λ·

L.

I

HIGH Now 
I OR 2 Players 
l6on«K ÔPECTRUM

Fest and furiout. Two version» of the 
same game on the SPECTRUM tape,, 
the original and the NEW VERSION. 
SOUND, GRAPHICS. SEVEN SKILL 
LEVELS. FuU ARCADE ACTION includ* 
ing THREE WAVES OF ALIENS. HIGH 
SCORE, REFUELLING. RAPID REPEAT 
FIRING. SMART BOMBS and LASER 
SHIELD. P.C.W. 'ONE OF THE BEST 
SINCLAIR GAMES YET ' HOME COMP 
WEEKLY FOUR STAR WINNER". 16k 
ZX81 VERSION ' PROBABLY THE FAS­
TEST ZXS1 GAME ', NOTED at EX* 
CELLENT by the INTERNATIONAL 
BUREAU OF SOFTWARE TEST. 16k 
ΖΧΘ1 & 16* 48k SPECTRUM VER­

SIONS AVAILABLE NOW £6.00.

US IMP (XF FUR VAf TOT 
Μ Ht 7U »0 TH m 1B7 W 411 Μ n 4U 
Yo M )π OM «ai Mt 
4« OV XH mo 9» 7U 
m OH IM H7 Ol W 
«71 OH TH 417 OH OI HO «49 nt on HZ «H

MATCALC
16 & 48k SPECTRUM 

This is our SPREADSHEET PROGRAM 
wrth a difference. Thia ONE has the 

option of the standard display or a 64 
CHARACTER per LINE display or 

printout. Ideal for WHAT IF. CASH 
FLOW PROJECTIONS, end analysirvg 

related figures. FORMULA may be 
MATHEMATICAL or LOGICAL. MENU 
DRIVEN. SAVE and LOAD to TAPE. 

FULL instructions and TWO matrices 
on TAPE with a full explanation of 

their formation. P.C.W. "MORE 
FLEXIBLE overall than . . . Both the 

16k & 46k versrons on ONE TAPE.
SIMPLY HUNDREDS OF USES. 

JUST £7.00.

DISPLAY
How would you bk« 273 different USER DE­
FINED GRAPHICS on a 16k SPECTRUM or e 
FULL 336 on a 48k AB can be d^playad on 
scraer^ st the SAME TIME, U.O.C's are storad 
as PAGES and arty two pages may be EX 
CHANGED m MEMORY FILES may be SAVED 
or LOADED from TAPE at a USER specified 
location, TURN a UOG one quarter or half turn. 
FLIP a UOG over, REVERSE a UDG. EXPAND a 
Quarter UDG mto a FULL CHARACTER. MOVE 
a UOG one PIXEL at a TIME. UP. DOWN. LEFT 
or RIGHT FIVE comp«« TAPE FILES are IN 
ClUOED on tape ONE CONTAINING a 64 
CHARACTER DISPLAY DESIGN GRID for con­
structing CHARACTERS and SHAPES FULL 
INSTRUCTIONS and ANIMATED DEMO 
SCREEN £7.60. IB 5 4ek SPECTRUM.

Ai-Í'í.fe2*^

fli · · «V

Hmto

•JAIL
BAB< IWVADffRB

S USER 'DIFFICULT TO BEAT ONE OF THE 
MOST ADDICTIVE*' , IB A 48k SPECTRUM 
CURRENTLY THE FASTEST VERSION FOR THE 
SPECTRUM. SHIELD AVAILABLE if you can't 
HANDLE THE ACTION.

VAHTZI
46k SPECTRUM AB EUCTRIC VERSION ol the 
classic dace game of STRATEGY More 
CHUNKY graphics from GARRY KENNEDY No 
exuas required up to SIX PLAYERS can com 
pete, or practise rf you wish SPECTRUM acts 
as UMPIRE. SCORE SHEET and DICE THROW 
ER Update yo« games cupboard for met 
£6.60. 4 Bk only

PROGRAMMERS DREAM 
16k or 48k SPECTRUM

An advanced SPECTRUM TOOLKIT Compnied 
of iu*l 1450 BYTES of POSITION INDEPEN­
DENT MACHINE CODE RENUMBER hne· or 
Mocka AHowi START, FINISH. INCREMENT 
and new START to be defined. BLOCK or line 
MOVE »ncludirtg RENUMBER to fn avatlatMe 
GAP RENUMBER w« renumber ALL GOTO. 
GOSUB. LIST etc without further action, 
CHANGE atrir^ (NAMES or CONTENTS 
DUMP VARIABLE NAMES and CONTENTS to 
DISPLAY PROGRAM SIZE with or without 
VARIABLE SIZE Thn package n FAST. 
CLEAN. PRODUCES ERROR MESSAGES and n 
WELL DOCUMENTED. $ USER "WORKS LIKE 
A DREAM" SPECTRUM ONLY CB.B6.

Τ' JSsL4 ♦
Λ ♦ f

L '4

1

«C

r

"SHIFTY" 48li 9FECTRUM
A WORD PROCESSOR FOR THE SPECTRUM 
"SHIFTY" was designed lo overcome the Imv 
lations of the standard SINCLAIR HARDWARE, 
spacrftc^ the PRINTER Usmg the STAN 
DARD PRINTER al output over 32 CHARAC 
TERS PER UNE is PRINTED SIDEWAYS 
aBowirtg pages to be formaned from the printer 
paper Any width from 20 to BO Characters per 
hne may be specified Text can be viewed prior 
to printing and can be JUSTIFIED to the RIGHT 
MARGIN SHIFTY wR WORD SEARCH. MOVE 
PARAGRAPHS. SPLIT PARAGRAPHS, APPEND 
PARAS. SAVE and LOAD from TAPE. INDENT 
PARAS and aBow standard PHRASES to be 
STORED and accessed from DATA STATE 
MENTS usmg OEPWEO KEYS EDITING « ON 
SCREEN using 4 way CURSOR MOVE. SHIFTY 
comes complete with a sample letter and NR 
instructions, Raguves ZX printer, ONLY 
£7.60.

CLONE
"CLONE" IS probably the BEST BACK UP TAPE 
arourtd We are confident it will make BACK UP 
COPIES of your ctrrent SOFTWARE. CLONE 
w4l COPY both HEADERLESS and STANDARD 
TAPES CLONE wA PROTECT your SOFT 
WARE INVESTMENT by ensuring you have 
BACK UP Al PROTECTION routines are COP· 
lED and a description of FILE TYPES is GIVEN 
If you want a COPY TAPE then BUY the BEST 
CLONE « AVAILABLE on the STRICT UNDER 
STANDING THAT IT WILL NOT BE USED TO 
INFRINGE COPYRIGHT. TAPES up to 38k can 
be copied. COPIES are made of each program 
as It appears on t<ie UNLIKE SOME COPY 
TAPES "CLONE" DOES NOT NEED TO BE 
RELOADED AFTER EACH SAVE CLONE copws 
TAPES the! can't be BROKEN INTO, USE our 
knowhow for just £6.00. ALL SPECTRUM, 
PS. CLONE WILL COPY MOST COPY TAPES 
SHOULD YOU WISH

SCRAMBLE
Soecvum SCRAMBLE {Condition Red) 

EIGHT DIRECTIONAL KEYS, AH MACHINE 
CODE LASERS, BOMBS. ROCKETS. INSTANT 
RESPONSE. CONTINUOUS SCORING. SOUND, 
FUEL DUMPS. RED METEORS, DEFENDER 
CRAFT »nd HIGH SCORE BEWARE CON 
DITION RED you mu·! REFUEL. "THE REVIEW 
ERS DIDN'T GET TO THE FINAL STAGE". 16 4 
4ΘΚ SPECTRUM JUST C<.9S.

ISIE3E]ini
3
4
3 
ά
7

4BM sa^ »IS .to tibe«» 
9«e muaes R 

< el fMswfbf» ms a 
BhAS^ Ases 
MM· eA»

ew 
t

NEW RELEASE 
"JAWS REVENGE" 

48k SPECTRUM 
Disappomied with h*s boi office returr« JAWS 
brings his GORY EATING HABITS to the SPEC 
TRUM m hn very own ARCAOE GAME JAWS 
eats his way through a miwed dm of DIVERS. 
BOATMAN. JELLYFISH, SWIMMERS and 
FISH. You control JAWS ir> thn FAST MOVING 
«aJ of carnage Avoid DEPTH CHARGES. EX 
PtODlNG JELLYFISH. HARPOONS. ARMED 
SCUBA DIVERS and EAT everylhartg you can, S 
LIVES. SCRAMBLE type SEA BED. current and 
HIGH SCORE ALL MACHINE CODE and FAST. 
DEMO SCREEN BONUS LIVES. FASTER 
GAME FOR 10.000 POINTS WREAK HA VOCK 
ON THE HUMAN RACE. "THE BEST GAME 
YET" ANIMAL RIGHTS MOVEMENT". IB S 
4dk SPECTRUM £6.00.

JgUYFlSM,

UP TO 6 PLAYERS

THE PROGRAMS ON 
THIS PAGE ARE 

ONLY AVAILABLE 
FOR SINCLAIR 
COMPUTERS 

16K ZXS1
CONDITION RED........................ £3.96
TOOLKIT......................................£6.00
ADVENTURE IN TIME . . Nearly 60k of 
ADVENTURE in parts for the 16k ZX61 
. . . £7.00.
WINGED AVENGER....................£4.60
DO NOT PASS GO..................... £6.96
Most programs available from BUFFER. 
MICROWARE. SOFTWARE SUPER­
MARKET. GREENWELOS. HEFFERS. 
JOHN MENZIES and selected SPEC­
TRUM COMPUTER FRANCHISES.
DEALER ENQUIRIES WELCOME

SOFTWARE

COMPUTER

ÎÂ W

WORK FORCE
140. WILSDEN AVENUE

LUTON BEDS.

Post Included

1
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OUT NOW! sn IDEAS 
FOR YOUR COMPUTER

each with a 3-year replacement 
guarantee.

New Ideas! Dozens of exciting 
new products — many never seen in 
Europe before now — and lots of 
helphil hints on getting more from

In the Inmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you:

Cables, cables and more cables!
How to order custom-built cables. 
When to use screened cables. How to 
choose the right ElA RS-232 extension your computer department, 
cables for your VDU's and how to 
connect your Apple, Commodore, or

Service and Quality — a promise 
you can rely on! We promise a next 

other micros to Qume, EMablo, NEC day delivery service of our products, a 
printers. Compatible cables for 
connecting new peripherals to your 
DEC, Data General, Hewlett Packard, 
IBM, Osbourne, and 
Tandy computers.

Lifetime Floppies Read about Inmac 
Plus — the floppy 
with a lifetime 
guarantee!
Choose from 
our range 
of 100% 
error-free 
disk 
cartridges, V 
flag-free i 
disk packs, 1

Iig,
MW ; .
I··**?"'

I

■'Ί'3) 6ί·

• ’Wl*

30-day risk-FREE trial, and a 12-month 
trouble-free quality replacement 
guarantee.

Send today for your FREE cata­
logue with no obligation to purchase 
— but be warned: you will want to 

buy once you have 
read the Inmac 

catalogue 
ideas book!ft

<*-

À
7J 
JÉ

z^^Wi«r k

F _

2:^'·^,ΖΙ!Λ
·-»

24 hour tel. no.

S' 09285- 67551

£
Plus a

--------------- □end this coupon 
jTo^pt348, Inmac (UK) Limited, 
1 18 Davy Road, 
L Astmoor Industrial Estate, 
[J Runcorn, Cheshire WA7IPZ.

Name____

Company 

Address—

G·

V
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• This is an entirely new com­
puter system. It was designed 
with both eyes fixed firmly on 
the future. So that whatever 
shape the future takes, we'll be 
able to fit it into the system. Just 
as simply as the peripherals 
and software already available 
fit into the system. That way. the 
system will grow with you. And 
you'll never get left behind.

• Based around the Z80A 
microprocessor, and utilising 
Microsoft"* BASIC. Aquarius"* 

has 8K ROM and 4K RAM resi­
dent within its console. It is able 
to provide up to 16 colours and 
resolution of 320x 192, and gener­
ates its sound directly through 
the television's speakers.

TW

• With twin cartridge ports, 
the mini-expander allows simul­
taneous use of additional RAM 
and software cartridges. Twin 
disc game hand controls are 
included and the unit provides^ 
two additional sound channels. 
The 16K RAM cartridge plugs 
into either the console or 
the mini-expander, increasing 
Aquarius'''sRAMcapacityto20K.

• With the ability to repro­
duce the entire graphic and 
character set ot Aquarius”^ at 

80 characters a second, the 
printer's 40 column output 
allows transcription of the com­
plete monitor image.

>«¿B. Λϊ'ίΓ^ -

MMO-' '

i-

1

rr 
bk

■■««■•■■■■■■a 
·ιιιιι··ιι·ιι 
■■·ι·ι·ιι·ιι
·ΙΒ···ΙΙΙΙ·

• Using standard audio 
cassettes, ^he data recorder 
provides storage for programs 
and information, and allows 
the use of cassette based soft­
ware. Incorporating a digital 
tape counter and transmission 
indicator, it operates sequential 
searching.

standard

Ä large number of games, 
designed to take advantage 
of Aquarius^^'s sophisticated 

colour and sound capabilities, 
are available on cartridges that 
plug into the console either 
direct, or through the mini- 
expander. Cassette based 
games can be used via the 
data-recorder.

·>

a A wide range of preprogram­
med cartridges is available, 
including the LOGO teaching 
program and practical home 
data systems like FILEFORM"* 

and the spreadsheet calculator 
package. FINFORM'.'*tM O
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wm£L ¿líCTAorucs **

£^■^16

9^0.

•

«
ïj<

/if*
-

Air--

, /D s^>><
£«ζ/,

r

r
R

(ΐτ

/S^s 

7 '

ÍU-

pis.Γν

Cserzr- 4
í,

4
*

i
I
I

i

. ί

1 I
i

J
I

r
I 
I I
[

I 
» 
! 
?1 I
I

»

1



J

r;

♦
1^.

■■

'4C
u

oUi

I

0» M c tt u

Q e

?*

o «4 
S u 
s 
e o

4» Ό e a
«
a
Ό e «
X tí

•O Φ c 
t o
«
Φ 
e «
5
(0 
.5 
ü 
<*) 
X Φ 
1



i

i

•h

j
■ώχ/.,

ar...r

THE BUG STOPS HERE !

«KCABe ACTtOA!Í

FOR THE
ORIC-11 commodore

I

O O

iwwmnHXf

• Û

«

W9SZ'.

‘^áI?
DIG DOG

Fast action tunnelling as Max the Mutt 
races for his long-buried bones. Run 
like hell through this 100% machine-code 
game. Dodge and turn — if you're quick 
and smart you'll survive — hang around 
and we’ll throw you to the rats!

Very adjetive.

£6-90 EACH
Includes VAT & 1st Class Post & Packing

JÍeahze the true power of your Oric or CBM&4.

'IRSKSE't LTD
brings you real arcade style games with all the features 
you rightly demand; 100% machine code speeds, smooth 
flicker-free hi-res graphics, great sound, hall of fame, 
player options, and of course, the very best in original 
concepts.

Dealer enquiries welcome — call (0262) 602668 
Mail or telephone orden to:· Taskset Limited I 
13, High Street BRIDLINGTON Yorks. TO16 4PR I 
Bridlington (0262) 73798 24 hn.
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COSMIC
CONVOY;:r
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COSMIC CONVOY
Huge transporters ferry the vital 

supplies across the dangerous space­
lanes, always in convoy. You command 
a small desperate group of Hyper-Viper 
destroyers. Save the entire population 
by protecting as many transports as you 
can. against the nastiest pirates in the 
cosmos. 100% machine-code.

So much more than shoot-em-up.

I
I
(
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EXCITING ADDITIONS FDR 
-YOUR HOHE COMPUTER-

THE MAPLIN TALK-BACK 
forZXSland VIC20
Now your computer can talk
★ Allophone (extended phoneme) system gives 

unlimited vocabulary.
* Can be used with unexpanded VIC20 or ZX81 

— does not require large areas of memory.
★ In VIC20 version, speech output is direct to 

TV speaker with no additional amplification 
needed.

* Allows speech to be easily included in 
programs.

Complete kits. Order As:
LKOOA (VIC20 Talk-Back). Price £24.95 
LK01B(ZX81 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 Maplin 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 CMOS.
On 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 that 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 Shopping 
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 is available. Order 
As LW99H. Price £39.95.
Full construction details in Maplin Projects 
Book 5. Order As XA05F. Price 70p.

tk C**

«

KEYBOARD with 
ELECTRONICS for ZX81

Full size, full travel keyboard that's simple to 
add toyourZXei (no soldering in ZX81). 
Complete with electronics to make ‘Shift 
Lock". "Function" and "Graphics 2" single 
key selections.
Powered (with adaptor supplied) from ZXSI's 
own standard power supply.

Full details in Project Book 3 (XA03D). Price 70p 
Complete kit (excl. case) £21.90.

*

• *u· ■ »

*

>v 1 ...

Video reversing switch for normal or inverse 
video display. Can be used with theTalk-Back or 
Sounds Generator kits.
Complete kit. Order As LK02C- Price £19.95. 
Full construction details in Maplin Projects 
Book 6. Order As XA06G. Price 70p.

ZX81 EXTENSION BOARD
Our ZX81 Extendiboard plugs directly into the 
ZXei expansion port and will accepta 16K RAM 
pack and three other plug-in modules 
simultaneously. Parts are sold separately as 
follows:
PCS Order As GeO8J. Price £2.32.
Edge Connectors (4 needed) Order As RK35O.
Price £2.39 each.
Track pins (1 pack needed). Order As FL82D. 
Price 85p per pack of 50.

MK

. ir..

INTERFACES for MODEM
Interfaces for most popular home computers 
which do not have RS232 portswill be available 
shortly. Interfaces for the ZX81 and VIC20 that 
include a complete Machir>e Code Communica­
tions Program are available. Order AS LK08J 
(ZX81 Modem Interface Kit). Price £24.95 
Order As LK11Μ (VIC20 Modem Interface Kit) 
Price £9 45.
Full construction details in Maplin Projects 
Book 7. Order As XA07H. Price 70p.

Iññll^piLlllni
Maplin Electronic Supplies Ltd . Mail Order PO Box 3. Rayleigh Essex SS6 8LR 
Tel Southend (0702) 552911 (Sales).

159-161 King SI.. Hammersmith W6 Tel. 01-748 0926 2Θ4 London Road Wesiclitl on Sea Essex 
Tel (0702) 554000 Lynlon Square. Perry Bair. Birmingham Tel (021) 356 7292
All prices include VAT 4 carnage Please add a 50p handling charge to orders under £5 total value

YOUR COMPUTER, SEPTEMBER 1983 11
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^NEW: Speech & Music for ZX81 & Spectrum! 

ZXM SOUND BOX * ---------------------
f :

h 77¿ ZXS SPEECH^ 
YNTHESISER<^

:^^£29.95
y:

I»
' onlv 
£24.99

φ 3 channel sound chip gives a huge range of possible 
sound effects Programmable pitch, level, envelope 
and noise source

• For the ZX81 or Spectrum - no adaptor needed.
Φ Just plug It in Other peripherals or Ram Pack can be 

plugged into lhe ZXM
Φ Built in amplifier and loudspeaker
• Audio in out socket, can be used to amplify the 

Speclrum beep’
Φ 9-pin I O socket can be used with cheap Atari/ 

Commodore type joysticks
Φ Comprehensive manual includes many example 

routines

And Don't Forget Our Books;
EXPLORING SPECTRUM BASIC: £4 95
techniques in more depth than was possible in the Sinclair manual, illustrated by over 50 full programs 192 pages
THE EXPLORERS GUIDE TO THE ZX81: £4 95
utility programs plus much useful information on machine code and hardware Immediate and lasting value* 
(PCW)
All prices include U K carnage and VAT where applicable Overseas customers add £1 50 per item for surface mail

TIMEOATA Ltd. 16 Hemmelta. Lalndon. Basildon. Ffise» RFH Tel.: (0268) 418121

• For the 2X81 or Spectrum - no adaptor needed
• Let your computer talk back*
• Allophone' synthesis gives an unlimited vocabulary
• Active filtering for improved speech quality
• 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

The book ol answers Explains Speclrum BASIC programming

The book for the ZX81 enthusiast Games, application and

16 Hemmelts, Lalndon, Basildon, Essex. SS15 6E01

TASWORD TWO THE WORD PROCESSOR

64 CHARACTERS PER LINE ON THE SCREEN AND TO PRINTERS!

processor

Kempston Interface 
Morex Interface 
Tasman Interface

TASWORD TWO The Word Processor
Your Spectrum becomes a professional word [---------------

with TASWORD TWO. TASWORD TWO gives you an amazing 
64 characters per 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 
Hilderbay 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 also drives the ZX printer.

£13*90 fully inclusive mail order price.

TASWORD TWO TUTOR
TASWORD TWO comes complete with a manual and a 

cassette. The cassette contains your TASWORD TWO and 
TASWORD TWO TUTOR. This teaches you word processing 
using TASWORD TWO. Whether you have serious applications 
or simply want to learn about word processing. TASWORD 
TWO and TASWORD TWO TUTOR make it easy and enjoyable.

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.

TASWIDE - 64 characters per line!
A machine code utility program. TASWIDE doubles the 

information that your own programs can display. Make a 
simple change to your print statements and your output 
appears on the screen at 64 characters per line instead of the 
normal 32. Both print sizes can be mixed on the screen. 16K 
and 48K versions supplied on the same cassette.

£5*50 fully inclusive mail order price

TASMAN PRINTER INTERFACE
Plug into your Spectrum and drive any printer fitted with the 

Centronics standard parallel interface. Supplied complete 
with ribbon cable, connectors, and driving software.

£45 fully inclusive mail order price

All prices include VAT and post and packaging.

TASMAN SOFTWARE
Depl YC

17 HARTLEY CRESCENT LEEDS LS6 2LL
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Mjiir starter 
for £15a

i
5*^

X·*.

J ri*>

<*«..

I p^

»*
1Λ w:«

»

sgsg

— J

‘T’

*· 4^

■

I

*

BE

.«Γ

-Ak—
%T

_

.<9 A<·• .·- · **·*·*♦·

This complete starter pack for the price youU expect to pay for a computer alone.

*
««

The VIC 20 has educational 
programs for all ages (spelling, physics, 

It's a complete computer system: 
the Commodore VIC 20 computer, —;----------- · χ . —, ■
a cassette unit, a simple explanation of arithmetic, etc.), plus music, typing, 
computer programming (called 

"Introduction to Basic Part 1" ), plus an 
exclusive compilation upe of four 
computer programs (Blitz,Type-a-Tune, 
Race, and Hoppit).

And all for just £149.99 or less.
It's a terrific opportunity to intro­

duce yourself, and all your family, to 
the exciting world of home computers - 
and with what has been described as 
the best home computer in the world.

chess and home accounts. There are 
special programs like Robert Carrier's 
menu planner and BBC 'Mastermind^ 
and not forgetting, of course, lots and 
lots of wonderful arcade games.

You'll very soon be exploring new 
worlds of colour, animation, and sound. 
Not just with a vast choice of programs, 
but with unlimited scope for expan­
sion in the future.

The VIC 20 is the perfect computer 

to start with because you can keep 
adding to it, and so get even more 
enjoyment out of it.

There are printers, disk drives, 
memory expansion packs and many 
other peripherals to choose from.

Which means, as your confidence 
grows, so can your VIC 20.

Get the VIC 20 starter pack today, 
and we promise you'll never look back.

commodore
VIC 20

The hest home computer 
in the world.

YOU CAN SEE THE VIC 20 STARTER PACK AT ALL BRANCHES OF DIXONS AND WALLACE HEATON, AND Al SELECTED BRANCHES 

OF BOOTS, RUMBELÜWS, LASKYS, CURRYS, GREENS, ORBIT, RANK XEROX, MENZIES, LEWIS^'S AS^DT^
FINE FARE WIGFALLS SPECTRUM, COMET, JOHN LEWIS, WOOLWORTH, REDIFFUSION, CO-OP AND OTHER GOOD RETAILERS.

' ALSO AT BRANCHES OF A NATIONAL NETWORK OF COMMODORE COMPUTER DEALERS.



The Leqend con
Since before the mists of time,

leaends have been born out of conflict·Vj 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?
... Imagine have cast 
down the gauntlet
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SCHIZOIDS 
for any 

ZX Spectrum
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..the name 
of the game

-
CATCHA 
SNATCHA

for any Commodore 
Vic-20

1

Imagine games available from 

W.H. SMITH 
Boots 
John Menzies 
Dixons 
Laskys
Photomarkets U.K. seen in a computer arcade game. 100% machí 
and all other good 
Software Outlets.

Zzoom -As you climb into your gleaming Oro 
Skimmer and slide behind the highly sophistk: 
Flight computer, the feeling of excitement turn 
dread. Another mission is about to t^ln. Cone 
on checking your high recoil machine guns an 
air. air-to-sea missiles you're going to ne^ the 
defend yourself against the erwdless variety of a 
weapons the enemy will unleash on you Includ 
terrifying Exetron missile. Zzoom has an ever cl 
scenario presenting even the most hardened a 
player with the ultimate challenge. It incorporât 
now famous Imagine style hkres graphics in a 
innovative way to create the n>ost realistic 3D v

Zzoom requires a 48k Sinclair Spectrum.

Imagine Software, Masons
J
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for any 48k ZX Spectrum
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/di DOOMS

for any 
ZX Spectrum

I3

□

ARCADIA 
now available 

for the 
/ Commodore 64.

Commodore Vic-20 
and ZX Spectrum

( ■ ·.

I

■ WACKY 
I WAITERS 
I for any 
Xommodoi 
VÎC-20
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Zlp^Zap -You're the on^ droid left, your circuits 
are damaged, you can't switch off your motors, 
you must survit to warn the colonista, your 
energy is running low, you must get more fuel 
cells and stock up power by travelling in the 
teleportai. You'll encounter more aliens than 
you ve ever seen before in this desperate attempt 
lo survive, as you progress your drokJ through the 
various domains of ever increasingly Intelligent 
and vicious attackers. Heart stopping tension and 
supersmooth animation and sound. 100% 
maching code. Zip-Zap requires a 48k Sinclair 
Spectrum.

Dealership Enquiries contact: Colin Stokes: 051-236 0646 
Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN.

Jumping Jack — pocx old Jack has to jump up Any of these games for just 

£550 
EACH 

including first class post, 
packaging, VAT and an

through eight moving layers to reach the top 
before he can recite the first two lines of his secret 
rhyme. On his way up sudden hazzards plague 
our hero, a snake, a dinosaur, a spider, a ghost 
and many many more. Ils up to you to guide jack 
up to reveal the rest of his secret rhyme. Jum^ng 
Jack is an experience lhal will have you laughing 
with delight and crying with frustration, and wHh 
supersmooth hkres graphics and sound effects 
adding to the fun K has lo be the most addictive 
game since Arcadia. 100% machine code. For use GNCONDfTIONAL 
on any Sinclair Spectrum. UFETIME GtlARAMTEE.

If you have any difficulty in 
obtaining any Imagine Games 
ring Imagine Direct on 
051-236 6649 to place your order.

I

i · J

A

for any 
ZX Spectrum
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MICRO MANAGEMENT

• Britain’s No 1 range of products
• Check our UK dealer network for your nearest outlet
• Äfler sales, speedy service from our own factory and engineers
It’s our aim to provide satisfaction at the sign of the Big ‘M’. By providing local distributors, best prices 
and service, we offer yon the most. If yon don’t see it in onr ad., ask your local distributor, or write to our 
Head Office for full list.
Ä11 pnces include VAT.
All products normally in stock but to prevent a wasted journey phone your local dealer first before 
calling.



HARDWARE 
A full colour 32k ROM 
computer with 7 text 
and graphic modes up 
to 640 X 256 graphics 
and 80 column text 
screen, extended 
microsoft basic, built- 
in assembler, 1 MHz 
and tube interface, 
sideways ROM, RS423, 
A/D converter.fi—a

1!

BBC Model B PROFESSIONAL 
PRICE £399 WORD

BBC Model B+ 
EconetPRICE £446
BBC Model B+ 
Disk Interface 
(fitted)

PRICE £469
BBC Model B+ 
Disk Interface+ 
Econet (fitted)

PRICE £516

PROCESSING 
PACKAGE 
BBC computer with 
disk interface, lOOK 
disk drive, green 
screen monitor, 
daisy wheel printer, 
word processing 
ROM, complete 
with all cables, 
manuals, paper and 
formatting disk. 
^MPRICE£1299
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lOOK single 
disk drive 
with FREE 
formatting 
disk DFS 
instructions.

I Assembled 
I at our UK 
I factory, low 
power con­

sumption, 
compatible with the 
BBC and most other 
British computers.

L
200K Single 
Disk Drive

400K Single
Disk Drive

800K Dual 
Disk Drive

I

i. PRICE 
£241.50 MB. PRICE 

£396.75 PRICE £711.85
:r
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ORK
16-48K, colour, high resolution 
graphics 240 X 200, text 28 + 40, 
pre-programmed sound, user- 
defined Keyboard/graphics, non 
touch-sensitive keyboard, 
microsoft type basic with 
powerful extensions, RGB/UHF, 
standard cassette interface, 
parallel printer output, several 
periferals available, printers 
available, modems and PRESTEL 
(coming). /

ORIC-148K
= PIIŒ £139.95

X
ssyîîXv!«

ORIC-l 16K
PUCE £ TELEPHONE

COJHÆUMMIRE
COMMODORE 64-64K RAM, 
colour, sophisticated ROM/RAM 
user, full business applications, 
disk drives available, sound, 
UHF/composite video, proven 
basic language, exceptional 
value, high resolution graphics, 
many “add-ons” available, 
printers.

COMMODORE 64
PRICE £229.00

CASSETTE UNIT
PRICE £44.95

DISK DRIVE 1541
PRICE £229.00

PRINTER 1515
PRICE £230.00

JOYSTICK 1311
PRICE £7.50

PADDLES 1312
PRICE £13.50
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Use this coupon to get£1 OFFeven better value at your
DimruncrcΓΐΙΙΙνΙΙΑαίιΟ Check our list for yourjÆ

OVER £20nearest store. //1 This coupon can be used at any official Micro 
Management distributor. The bearer is entitled tc 
a £1 reduction on purchases over £20. Only one 
coupon per person can be redeemed.
Valid until 30 November 1983.
Micro Management. 16 Princes St, Ipswich.
YC · Circle No. 154
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DRAGON 32
32K RAM, colour, extended 
basic, sound 5 octaves 2S5 tones, 
vast software range, typewriter 
keyboard, standard cassette 
drive, high resolution graphics, 
256 X 192, text 16 + 32, looks like 
a British worldbeater.

PRICE £174.99 64K RAM, colour, basic, almost 
“Apple compatible”.

DRAGON 
SOFTWARE- 
SEND FOR LIST

SMOMR
SPECTRUM
16K and 48K, basic, colour, text 
and graphics, vast range of 
software including education, 
Vrinter, built-in speaker.

ou can build a very good 
system at a very good price.

ZX SPECTRUM 48
PRICE £129.95

ZX SPECTRUM 16
PRICE £99.95

ZX81
IK RAM, world's largest-selling 
computer, 16K expansion pack, 
masses of software, basic 
language, many expansions 
including keyboard/memory/ 
printer, high resolution graphics.

PRICE £39.95
16K RAM

PRICE £29.95
ZX PRINTERS 
(NO PSO)

k PRICE £39.95

SmCLAIR 
SOFTWARE “ 
SEND FOR LIST

juptra
JUPITER ACE
3K RAM, the Forth specialist, 
basic coming, Forth language 
excellent, for serious educational 
and scientific purposes, standard 
cassette.

PRICE £69.95

PRICE £201.25

JOYSTICKS
PRICE £10.35

KEYBOARD
PRICE £44.85

<4

SBBB

MOmmFESSOR
64K RAM, colour, basic, almost 
Apple compatible".

PRICE £201.25

JOYSTICKS
PRICE £10.35

KEYBOARD
PRICE £44.85

1I o

WORK STATION
Designed to take computer, disk 
drive, printer and paper.
Robustly built for school, 
business or home use.

= PRICE £138.00
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LYNX 48
48K standard, expandable to 
192K, colour, 57 key typewriter 
keyboard, CP/M compatible, 
serial port, high resolution 
graphics 265 x 248, digital/ 
analogue sound converter, RGB/ 
UHF composite video, RS232/ 
parallel, cassette.

PRICE £224.99

anauRGONxe
16K RAM, colour, full size 
keyboard, high resolution 
?raphics. semi-compatible with

RS80.

COMPUTER
.=== PRICE £193.99
PRINTER
INTERFACE

PRICE £38.49
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À
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LYNX 96KÄ1 PRICE £299.00
7\ JOYSTICK
1 \ INTERFACE

\ PRICE £13.95

SB

SERIAL 
INTERFACE

PRICE £3.99

CENTRONICS 
INTERFACE

PRICE £49.95
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16K/48K RAM, colour, basic, high 
resolution 320 x 192, excellent 
games machine from the video 
market leaders, text 24 + 40, 
serious software for education 
and business now available.

ATARI 800
PRICE £299.95

ATARI 400
MR. PRICE £149.95
ATARI DISK DRIVE
—PRICE £299.00

^XB
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SEIKOSHA GPlOO

PRICE £214.99 J
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SEIKOSHA GP250
PRICE £276.00

NEC PC 8023 (D/M)
PRICE £368.00

EPSON MX 100
PRICE £488.75

EPgON RX-80
PRICE £339.25

EPSON FX-80 leOcps
PRICE £454.25

SPARK JET PRINTER
PRICE £419.75

SMITH CORONA D/WHEEL
PRICE £511.75

TEC STARWRITER 40cps
---------PRICE £1265.00

JIUK_gl00 D/WHEEL
PRICE £458.85

STAR 510
PRICE £332.35

STAR MUP4 GRAPHICS
PRICE £171.35

MOmORS
RÇ^_ÇOLOVÎR STD/RES 

PRICE £287.50

RGB-COLOUR H/RES
=== PRICE £632.50

12'' GREEN MONITOR
PRICE £95.52

12" AMBER MONITOR
PRICE £120.75

Λ
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Think you’re good enough to 
become a Big ‘Μ’ distributor? 
Full back up given. Write for 
details and application forms to

Steve Macfarlane 
Micro Management 
16 Princes St, Ipswich 
Tel: (0473) 219461

MICRO MANAGEMENT
Head Office: 16 Princes St, Ipswich 0473 219461

ABEHIS
Abergele

Abergele Computer Centre
8 Water St. 0745 826234

Ballymoney
Everyman Computers
Charlotte St. 02656 62116

Birmingham
The Software Centre
80 Hurst St. B5 021 622 2696

Bodmin
Microtest Ltd
18 Normandy Way 0208 3171

Bridgend
Automation Services
31 Wernlys Rd, Penyfai 0656 720959

Bristol
The Model Shop
65 Fairfax St. 0272 23744

Bromley
Datastore
6 Chatterton Rd. 01 460 8991

Cambridge
GCC (Cambridge) Ltd
66 High St. Sawston 0223 835330

Chelmsford
Essex Computer Centre
Moulsham St. 0245 358702

Clacton-on-Sea
Clacton Computer Centre
Pier Avenue 0255 422644

Colchester
Emprise Ltd
58 East St. 0206 865926

Coventry
Cover^try Micro Centre
33 Far Gosford St. 0203 58942

Gloucester
The Model Shop
79 Northgate St. 0452 410693

Great Yarmouth
Criterion Computers
12 George St. 0493 53956

Guildford
The Model Shop
23 Swan Lane 8483 39115

Hastings
The Computer Centre
37 Robertson St 0424 439190

Hay-on-Wye
The Playpen
Market St. 0497 820129

Hemel Hempstead
Faxminster
25 Market Square 0442 55044

Holyhead
P & K Computers
33 Williams St. 0407 50283

Hull
Computer Centre (Humberside)
26 Aniaby Rd 0482 26297

Ilfracombe
Bits & Bytes
44 Fore St. 0271 62801

Ipswich
Micro Management
32 Princes St. 0473 59181

Kingston-on-Thames
Vision Store
3 Eden Walk 01 549 4900

Lichfield
Fosters
59 Tamworth St 05432 22341

Liverpool
Beaver Radio
20/22 Whitechapel 051 709 9898

London
Computers of Wigmore St.
87 Wigmore St, W1 01 486 0373

Percivals
85 High St North. East Ham. E6 
01 472 8941
Trend Video & Hi Fi
167 High St,E17 01 521 6146

Northampton
Richard Reeves
174 Kettering Rd 0604 33578

Plymouth
FTB Lawson
71 New George St 0752 665363

The Model Shop
11 Old Town St. 0752 21851

Shetland
Tomorrows World
Esplanade, Shetland 0595 2145

Southend-on-Sea
Estuary Software
261 Victoria Ave 0702 43568

Stevenage
Video City
45/47 Fisher Green Rd

Stroud
The Model Shop 
22 High St

Surbiton
Computasolvc
8 Central Parade, St Marks Hill 
01 390 5135

Taunton
LA Gray
1 St James St. 0825 72986

West Bromwich
Bell & Jones
39 Queens Square. Sandwell Centre 
021 553 0820

04536 5920

Q

A

II

63808
o

0424 439190

0482 26297

• Circle No. 155
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SOFTWARE FOR YOUR MICRO
British Broadcasting Corporation
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These high-quality software packs have been 
specially developed to moke the most of the 
sophisticated design and great versatility of the 
British Broadcasting Corporation Microcomputer. 
They enable you to use your computer for a huge 
range of activities - from education to music, 
drowing, personal finance or games of skill and 
strategy.
Each pack contains a comprehensive handbook 
and a pre-recorded cassette carrying a set of 
programs. They will operate on Model A or 
Model B except for The Computer Programme 
frograms Vol. 2, which is for Model B only.

Early Learning
A colourful and stimulating learning aid designed 
to help young children develop their word and 
number skills.

Fun Games
Four great games with colour and sound to test your 
speed, skill and co-ordination.

Games of Strategy
Test your brain-power and tactical skills against the 
computer’s with these intriguing games.

Home Finance
Commissioned from the Consumers' Association, 
these programs will help you make the right decisions 
about money.

Painting
Use the computer as a palette to produce full-

. colour designs and wonderful 3-D effects.

Drawing
Exploit your computer's graphics capabilities to create 
an infinite variety of shapes ond patterns.

Music
The computer becomes a simple musical instrument, 
enabling you to compose, ploy and listen to your 
own tunes.

The Computer frogramme frograms Vol. 1 
Twelve of the most popular programs demonstrated 
in the BBC television series.

The Computer froyr atnme Programs Vol. 2 
These more sophisticated programs make use of the 
additional memory capacity ofthe Model B computer.

ON SALE NOW AT
SELECTED BOOKSELLERS AND 
MICROCOMPUTER SHOPS £10.00 EACH
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See us on Stand 18 at the Acorn User Exhibition, 
Cunard Hotel, Hammersmith (25-28 August)or on 
Stand 138 Hall A Lower. Personal Computer World 
Show, Barbican Centre, City of London 
(28 September-2 October)
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from SPECTRUM

Now a powerful business micro with enormous 
memory for the price of a games machine. The·

COMMODORE 64
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SALE TIME
Most SPECTRUM members will be holding 
their own Individual HOT SUMMER SALES 
with 1
LOW prices · check with your local
SPECTRUM dealer NOW! You could be sur­
prised St lust how much you can save st 
SPECTRUM

·:·!· 's of bargains at super LOW,

COMMODORE
The powerful COMMODORE 84 now only 
£229 from SPECTRUM · a truly superb 
micro for business or personal use.

ATARI
ATARI 800 8 400 models now at sen· 
aatlonal LOW prices from SPECTRUM - see 
our ad. for further details

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'll be a SPECTRUM 
centre near you.

SPECTRUM

PRESTEL
See PRESTEL Page 600181 
for up to date information 
from SPECTRUM

AFTER SALES CARE
SPECTRUM service centres will ensure that 
should your machine 'go down* we will get It 
running again as quickly ae poeelble. We 
also offer extended warranties at reason· 
able prices tool · ask your SPECTRUM 
HOME COMPUTER CENTRE for full detalla

COMPUTER DEALERS
(or prospective Computer dealers!) It you would 
hketoknowmoresbout becoming sSPECTRUM 
APPOINTED DEALER or> an exclusive area 
basis, please write to MIKE STERN, Spectrum 
(UK) Ltd., Burrowfleld, Welwyn Garden City 
Herts, or telephone (07073) 34761
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Sensational value at only
Just look at this Incredible new price on the 
acclaimed Commodore 84 at Spectrum nowl 
The Commodore 64 comes with an exceptionally 
powerful memory-a massive 64K RAM-piusa 
wide-ranging specification that makes for 
superb versatility. It's a lot of computer and 
quite outstanding value at such a low price. The 
64'5 features include: ·84Κ RAM eZOO Pro- 
csssor option ODedlcstsd video chip 
eSprIte 3-D graphics e Music synthesiser e- 
Prestel link SHIgh resolution graphics 
(320X200) ei8 colours eAnd lots more - 
see your SPECTRUM dealer NOWI

e229®“
Disk drive for Commodore 64

COMMODORE VIC-20 
Package Offer!

o

A complete Home Computer eystem including the 
VIC-20 Computer, a Cassette Unit, Introduction 
to BASIC part 1 - a simple explanation of com­
puterprograms- Blitz, Type-A-Tune, Race A Hop­
pit. A fantastic deal 11 and great value-for-money. 
But HURRYI offer only while stocks last.

Special new LOW price on VIC-20 
cartridge games from only £9.99

£229.00

LYNX 96K
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■ More DOwer ■ More features
Now from SPECTRUM - the new LYNX 9βΚ offering 
more workepsce for ambitious programs. The 
most important feature of the 96K machine is its
additional memory. In full high resolution colour. It 
provides 37.5K ot RAM directly accessible in
Basic * with up to 24K more available to programs 
using machine code. Ask to see the aupar new 
LYNX OSK at SPECTRUM · NOWI

Spsctrum 
Price e2AA™

LYNX 48K Model -spectrum price C229
For the Lynx owners who're reedy to take the next step, the 
48K machine cen be upgraded tofulieSK specification for Just 
€•9.99

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM
YOUR COMPUTER, SEPTEMBER 1983 23



TEXAS TI-99/4A BBC Model ‘B’ 
MICRO

ass

TEXAS 
Software 
Cartridges j 
Now from ONLY / { 

£11.95 h
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Exceptional value from SPECTRUM and represent­
ing probabiythe finest home micro computer value 
on the market today’ - The TEXAS ΤΙ·Ρ9/4Α is built to 
an extremely high standard and is highly recom­
mended by SPECTRUM for its utter reliability, 
a 16K RAM (expandable to 46K) a Built-in 14K Byte 
BASIC interpreter a 16 Bit Microprocessor a 16 
Colour High Resolution graphics a Uses easy siot-in' 
cartridge modules - from only C11 95 B Extensive 
range of solid state software command modules 
available from games to architectural aids B Optional 
programming languages *UCSD. PASCAL Ti-LOGOi 
ASSEMBLER

Check with your 
local SPECTRUM 
dealer NOW for
our super new 

LOW price
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Special

ORIC PRINTER 
Offer!

Get a £40 Cash Voucher 
redeamable against an Oric 
Printer when you buy the 
ORIC 48K computer from 
SPECTRUM ■ ask for details

Yes, this top selling Micro system 
is now available rrom your local 
SPECTRUM dealer 4he BBC 
ModePB' offering 32K RAM plus a 
full back-up of peripherals & 
software too! Ifs an infinitely 
expandable machine, ideal for the 
home or business and is already 
widely used for educational pur­
poses in schools - $0 the chances 
are your children may already be 
well familiar with its operation, 
which must make it the ideal 
choice for the home too!

Now available

IKON FLOPPY TAPE DRIVE
for th. BBC Th. Ideal altarnatlv.I

Spectrum 
Price £155.25

I
>

SPECTRUM 
PRICE

£399“
BBC Single Disk Drive 100K 

€285.00
BBC Dual Disk Drive BOOK 

€803.85 
BBC Tepe Recorder..
Acorn :g

a Recorder......... €29.90
oftware Caesatt· based 

from €9.95 
Acorn Disk based sotware 

€11.50 
BBC cassette basad software 

from €9.95

A superbly designed and engin* 
eared micro and great vstua-for· 
money from SPECTRUM. Offering 
ASK RAM Colour * (Θ foreground 
and 8 background can be displayed 
at the same time) High resolution 
graphics Userdefinable Graphics. 
Full sound (6 octaves of controll­
able sound) Easy to use ksyboard 
with moving keys. Standard Cen­
tronics parallel Intarfsee allows 
easy connection to a wide range of 
printers etc.

and oreat va>u«*for« 
SPECTRUM. Orfanng

Spectrum
·Μ

EluSI ■ 95 B SHOT JOYSTICK
ly for th· BBC

Spectrum Price................. £19.95

Please note! We regret 
that there is a shortage on all BBC 
equloment -please phone you near­
est store before making a journey to 
check stock position.

SHARP MZ-80A
SPECTRUM PACTS 
Maximum user RAM 
Text Screen 
High Resolution 
Cassette Lead

Now available; P.A.S.E. joystick intertace for ORIC-1 £14.95

HALF-PRICE

. .47.870 BytSB 
............28x40 

......... 240x200 
......... Included

VOUCHER
Bring this voucher to your local SPECTRUM 
dealer when you purchase an 0RIC*1 48K 
and it will entitle you to purchase the following 
4 titles of software at HALF PRiCEl

■ Multigames 
■ ORIC Flight 

YC

a Chess 
a Zodiac

f FREE! \
I £75 WORTH ■

Jsoftware/
1

J

— lili, r

with every M2B0A 
purchased

Desk top genlusl the ·Π·Ιη·οη· 
SHARP MZ-SOA. Ready to run the 
moment you get It home Bullt'In 
keyboard. CRT 9" display and 
cassette date atorase with 48K 
RAM. The BASIC with extra useful 
additions, offers Quite a powerful 
micro for the home or business ■ 
4K Byte ROM 4βΚ Byte RAM * 2K Byte 
Video RAM ■ ASC11 profiled key* 
board - numeric pad 5 2 Page Video 
RAM allows screen to be scrolled up 
or down. ■ CP/M available.

£399“
Floppy Disk* and Aeeetaorl·· 
for M2-8OA
Twin Floppy Onk Unil (me 1 Ό Card 
Disk. Cable)
Twin Disk Unil (only) 
Singl« Floppy Disk Und 
Cable for Onve

€803.85
€836.80
€396.80
€27.80

Rrlntera and Aeeeaaorlea for M2-50A.
M2-8Ce a MZ-80K
60 Co( Tractor Peed Rnnler inc 
Cable 1ZO Card S Rom €431.29

24 YOUR COMPUTER. SEPTEMBER 1983
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SOFTWARE
THE TOP SELLERS from

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

ATARI
Donkey Kong Atan (Cart) 
D<g Dug Atan (Cart) 
AVALON HILL 
Comp^Jter Stocks & Bonds Com 64 (Cass) 
Midway Campaign Com 64 (Cass) 
Teienga'd Atan (Oskt 
ERODEREUND 
Chppidter Atan (Disk) 
Apple Pame Atan (Disk) 
AE Atan (Disk) 
Seafok Atan (Disk) 
Bank Street Wnier Atan (Oskï 
BIO FIVE SOFTWARE 
Mme' 2049er Atan (Cart)
DATASOFT
Zaiion Atari rDiSk) 
EDUCATIONAL SOFTWARE 
Tricky Tutonals 1 to 6 Atan (OisK)

rd Alan

Ö

UIH
UIH

tllH 
CtIH 
U31I

UIH 
U4.7I 
UIH 
U4.7I 
CU.31

€41.70

m.i7

£M.I7 
tM6)

BPYX/AUTOMATED SIMULATIOMS
Jump Man Com 64 (D>$k) U9.I7
Temøe of Apshar AiartAZtc 20 (Disk) £33.17
HEYDEN
Sargon 2 Atan 1D»sk) UI.I3
Cass U4.7I
HUMAN ENÛINBERED SOFTWARE
Turtle Graphes Com 64 (Cart) 
Vie 20 (Cart) 
Heswnter Com 64 (Cart) 
Vic 20 (Cart)
Predator Vc 20 (Cart) 
CoCo II Com 64 (Disk) 
YiC 20 (Disk) 
Simon Vie 20 (Cass) 
Torg Vie 20 (Case) 
6502 Professional Development System 
Com 64 (Cass) 
Vic 20 (Cass)

C4I.1I 
CU.7I 
UIH 
ur7i 
USH 
U3.I7 
U3.I7 
C13.U 
CHU

U4.11 
U4.lt

INFOCDM 
Zork I . 2 & 3 Atari (DiSk) 
Com 64 (Disk) 
Deadline Atari (Disk) 
Suspended Com 64 (D<sk> 
THE MUSE SOFTWARE 
Castle Woifenstein Atan {Disk) 
LIOHTNING SOFTWARE 
Master Type Atan (Disk) 
MIS
Vic Vango Vc 20 (Cassi 
Fruit Fly VC 20 (Cass) 
PROGRAM DESIQN 
Pre school lO BuHder Atan (Disk) 
Cass 
ROCKLAN 
Wizard of Wor Atan (Disk) 
Cart 
SIERRA ON-LINE 
Frogger Atari (Disk) 
Com 64 (Disk) 
Ultima II Atan (Osk) 
Crosslire Vic 20 (Cassl 
SIRIUS SOFTWARE 
Repion Atan (Disk) 
Com 64 (Disk) 
Fast Eddy Com 64 (Disk) 
Vic 20 (Cart) 
Squishem Com 64 (Disk) 
Type Attack Vic 20 (Cart) 
Turmoil Vic 20 (Cart) 
SPINNAKER 
Story Machine Atari (Disk) 
Rhymes & Riddles Atan (Dtsk) 
»Troops Atari (Disk) 

die Diddle Atan (Disk)
In search ol lhe Most Amazing Thmg 
Atari (Disk)

US.07
U3.I7 (each garne) 

UIH 
£41.31

U2.B7

m.16

CII.71
CII.71

Ctl.U 
C13.77

£33.07 
U7.U 
ain I 
tM.« Ί 
MtU 
U4.)l

UO.M 
m.07 
UIH 
U3.3$ 
Ut.13 
E»3I 
U3.3S

UI.14 
U4.11
C3l.tl 
U4.11

mil

74:
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SPACE INVADERS*
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The TOP 50 from
MICRO DEALER UK

MATRIX

•*•.111· ÎMl’·······

The best of British software from leading 
British software houses

ZX-SPBCTRUM 
OUICKSILVA "XAOOM" 
OUICKSILVA AQUAPLANE” 
OUICKSILVA VELNOR’S LAIR" . 
OUICKSILVA “3-0 STRATEGr 
OUICKSILVA "SMUGGLERS COVE" 
IMAGINE "ZZOOM" 
IMAGINE "ZIPZAP” 
ULTIMATE "TRANZ AM- 
ULTIMATE JET PAC 
ULTIMATE "PSSr 
ULTIMATE "COOKIE"
MELBOURNE HOUSE "4-0 TERRQR-DACTIL"

U.I9 
U.I9

C14.99

u.ll 
u.ll 
Cl.ll 
CUI 
CUI 
U.IO 
Clio 
U.IO 
Clio 
CI.90 
CI.90

MELBOURNE HOUSE "PENETRATOR"
MELBOURNE HOUSE ^ΊΗΕ Η0ΒΘΙΓ 
CRYSTAL COMPUTING “HALLS OF THINGS"

U.90 
U.ll 
£9.19 
U.99 
U.I9 
£4.91 
£4.19

NEW GENERATION “'KNOT IN 33-0“ 
PSS 'XIGHT CYCLE” 
OUICKSILVA πίΜΕΟΑΤΕ” 
OUrCKSILVA "k TRADER TRILOGY" 
OUICKSILVA “ASTRO BLASTER" 
OUICKSILVA "FRENZY" 
RICHARD SHEPHERD "TRANSYLVANIAN 
TOWER" 
MICROSPHERE OMNiCALC” 
PICTURESQUE EDITORZASSEMBLER” 
PICTURESQUE 'SPECTRUM MONITOR” 
COMMODORE Μ 
LLAMASOFT "MATRIX 64” 
LLAMASOFT "LAZER ZONE”

CI.90 
Ull 
cm
C7I0

(7.90 
Í7.90

LLAMASOFT GRIDRUNNER 64 
LLAMASOFT ‘MUTANT CAMELS" 
INTERCEPTOR "CRAZY KONG” 
POSTERN "SHADOWFAX" 
VIC 20 
LLAMASOFT "MATRIX" 
LLAMASOFT "GRIDRUNNER” 
LLAMASOFT LAZER ZONE" 
OUICKSILVA '‘SKYHAWK" 
OUICKSILVA "SUB-SPACE STRIKER" 
INTERCEPTOR “CRAZY KONG" 
EEC 
PSION "VU-CALC" 
PSION "VU-FILE" 
OUICKSILVA "BEEB-ARF 
OUICKSILVA "MUSIC PROCESSOR”
SOFTWARE INVASION "3-0 BOMB ALLEY 

£7.99 
DIGITAL FANTASIA "WIZARD OF ACKRYZ”

Cl 4.11 
C14II
Cl 4.11 
C14.ll

OUICKSILVA "PROTECTOR” 
POSTERN '^SHAOOWFAX"
DRAGON 32
SALAMANDER "GRIDRUNNER"
PSS -AHACK’ ’
SALAMANDER "DRAGON TREK"
ORIC
UK SOFTWARE "XENON-V
UK SOFTWARE "3-0 MAZE
PSS "INVADERS”
PSS "CENTIPEDE"

U.I9 
nil
C7.ll

C7.BS
C7.I9 
U.ll

Cinpllid by Micro Diilir U.K. Dlitrlbttori it liirstlllng Mliri Computer Siftwiri

Clio 
C7.I0 
Cl.ll 
CUI

u.oo 
U.IO 
cuo 
C7.I9 
C7.ll 
cuo

Clio 
€7 00
C7I0
C7II

Plus!
THE BEST 
SELLERS 

from these top British 
Software houses

SUNSHINE

Chasing (Dragon 32). £9.99
Cnasmg (ZX Spectrum) £4H
Etftd Alley (ZX Spectrum) £4.99
Androids (ZX Spectrum) £9.99
Galaxy Attack (ZX Spectrum 48Ki

UH
Sword Fight (ZX Spectrum} C9.I9

RABBIT
Cyclons * Commodore 64 £S H . PakâCüda - Vic 20
Escape MCP * Commodore 64 U.ll I Race Fun * Vic 20 
Pakacuda * Commodore 64 U.ll | Ant h Matt er Spiaiier
Paratrooper * V<c 20
Annihilatv 
* Commodore 64

£9.19 I · Vic 20.
Cyclons * Vic 20

£9.99 The Catch * Vic 20

u.ll 
u.ll

u.ll 
Ull 
u.ll

COMPUTER RENTALS
Resolution ίZX-811 

Gaiacic Patrol । 
FM IpiCtn· . 
Derby Day 
Rescue 
Jackpot

DRAOON
The King 
Space War 
Defence

I U.99 Testmalch 
(Spectrum 16K) UH Handicap Golf 
49R: Alien Maze

30 Desert PatrolUll
u.ll St George 3 lhe Dragon
C4.I5 (Dragon 321

MICRODEAL
Alcatraz

U.OO Kalerpillar Attack 
■ Space Monopoly 

Mansion Adwture
U.IO 
UH

MIKROGEN
Mikrogen
Bomber (ZXSl) 
Scramble (ZXBD 
Space Invaders (ZX61) 
Frogas (2ΧΘ1) 
ZX Chess (ZX81).

U.ll 
U.ll 
u.ll 
u.ll 
U.BI

U.I5 
CUI 
u.ll 
C4.ll

. U.M

CIH 
Ull
Ull 
CI.U

Masterchess (Spectrum) 
Scramble (Spectrum) 
Space Zombies (Spectrum) £9.99 
Pane (Spectrum) £9.99
Mad Martha (Spectrum £0.99

CIH 
u.ll

BOOKS
GRANADA PERSONAL 
COMPUTING TITLES
The ZX Spectrum and how to get 
the most from il £9.90 
The Spectrum Programmer £9.99 
The Spectrum Book of Games

The Working Corrvnodore 64
U.09

<9.09
Introducing Spectrum Machine 
Code :■ "
The Apple 11 Programmer s 
Handbook
Programming with Graphics £9H 
The Dragon & how to make the 
most of It £0H
Computing for the Hobbyist & 
small Business U.9I
Simple interfacing Projects £9.99 
The BBC Micro An expert 
guide £0.91
Commodore 64 Computing £9.99 
The OriC'l and how to get the 
most from it £9.96
The Dragon 32 book of games

£9.99
Computer Languages and their 
uses UH
Lynx Computing £9.91 
21 Games for the
Micro U.96
Choosing a Micr«ompuler £4.99 
Oatabaies for fun & profit £9.99 
Introducing the BBC Micro £1.99 
EUNEHINE 
The Working Spectrum 
Functional

t7.N

t1I.M

BBC

Í
 Spectrum £0 99 
orth for the BBC 

£9.09 
The Workino Dragon 32 £9.99 
Dragon 32 Games Master £1.99

Commodore 64 Machine Code 
Master
The Working Dragon 
The Working Spectrum 
The Workino CBM

U.ll 
U.U 
£9.19

The Workino CBM 64 U.I9 
Dragon 32 Games Master £9.19 
Functional Forth for the 
BBC 
Androids (Or the 16 K 
Spectrum 
Sword Fight for 16K 
Spectrum 
Galaxy Attack for 48K 
Speclrum 
Emd Alley for 16K 
Spectrum
Cruismo for 16K Spectrum UH 
PRENTICE HALL
The Apple Personal Computer for 
Beginners £1.91
Atari Games and Recreation

£13.71 
BASIC Programming on the BBC 
Microcompuier 
The ZX Spectrum - Your 
Personal Computer 
Commodore 64 Programmer's 
Reference Guide CU.M

The PET Personal Computer for 
BMinners £9.99
νκΐ 20 Programmer's Reference 
Guide 
Osborne UmYs Guide 
Pie C Programming Language

£11.99 
£11.39Starting FORTH

ACCESSORIES

S6.M

IIH

SI.M

Sill

SI.H

UH

UH

CI.M
C1<70

UH 
U.U

C12 DATA CASSEHES 
Cl 5 DATA CASSETTES 
VISCOUNT SINGLE SIDED. DOUBLE DENSITY ( 101 (FOR APPLE. 
COMMODORE. ATARI. TANDY) UI.U
VISCOUNT SINGLE SIDED. SINGLE DENSITY (10) UIH
VISCOUNT DOUBLE SIDED. DOUBLE DENSITY (10) (FOR SHARP 
SUPERBRAIN. ETC) U3.I1
VISCOUNT SINGLE SIDED DOUBLE DENSITY S6 TRACK (10) (FOR 
NASCOM. COMMODORE 8050. FTC) U1.U
EMPTY DISK CASES (FOR 5%“ DISKEHES) U.M
DISK HEAD CLEANER KIT £11.11
TUUI3IIII 
12"T80 BAW PORTABLE 
CTP3131 14" COLOUR PORTABLE

yourself

tu.w 
UUH

Teach yourself BASIC 
cassette available for most 

popular micros > 

all €4.95■Htf

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM
Speetfvm C«mpu»r Cwiirw hew no connection wheteoowr «nth th· 2X*Sp«ctru*n Coftoutw menuficturvO by SincUlr Reulreh Ltd.
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SINCLAIR
ZX SPECTRUM

I»—>(■■

w «MV4 W**■ 
IBIR 9SB MwB MB SHI flM M

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

M»aiHfli»aai«i«
«wMaaaaM·

SINCLAIR 
ZX SPECTRUM 

Ιβκ 

£99.95

SINCLAIR 
ZX SPECTRUM 

48K 

£129.95

>

ΜΙΜΗΜΜΜΜ··
r spectrum Computer Centres have no connection what­

soever with the ZX-Spectrum Computer manufactured by 
Sinclair Research Ltd.

Just look at this fantastic range of add­
on goodies for the ZX Spectrum!

VISCOUNT 32K RAM PACK 
SPECTRUMZTV SOUND UNIT 
Control sound Of your 
through volume control on TV

€39.95

sound

Pullar
MASTER UNIT 

Combines all the features 
of both ORATOR and the 
FULLER BOX at theamaz* 

ingiy low pnce of

ONLY £54.95

ZX-Spectrum 
only €9.95 

THE AMAZING 
FULLER BOX 

Features Programmable 
Sound. Joystick Con­
troller Cassette interface. 
Beep Amplifier, Thro Buss.

Volume Control

ONLY £29.95

DIGITAL 
TRACER 
from RD 
Laba

ATARI 800
mW “A 

.1
FantaaticI

♦' sx V : ’ -t- r : t r : : [t

NEW I 
λ LOW >

Price
MS ^^ββΒβκ

I

rrweHB»^

Now this proven and tested machine has been upgraded to a mass.ve 
48K RAM and its Still at the amazing LOW pnce of€399.95 from 
SPECTRUM. Ifs an ideal Home Micro forgraphtcs, educational and per* 
sonst finance etc use it and it will take you from learning up to a small busi­
ness use. You can add printers, program recorders, disk drives and more, 
to eMpand your micro as and when you want, to suit your needs. So if you're 
looking for a top of the line micro you must see the ATARI 600 with 48K at 
SPECTRUM * N0W1 

SUPER 
NEW 
LOW 
PRICE Λη^
ATARI 400

Ιβκ RAM

NEW LOW PRICE
εΐ 36.95

/■
r

4
O ASM

ORATOR VOICE 
SYNTHESIS 

FOR 
ZX SPECTRUM 
ONLY £39.95

Full»r 
PD 42 KEY­
BOARD FOR 

ZX81 
SPECTRUM 

ONLY £29.95
SPECTRUM PRICE

*·, 4^

£55.50

Including FREE 
Programming Kit

Plus a wide range of other peripherals 6 software for 
your local SPECTRUM dealer - See our SOFTWARE c

ATARI from 
SOFTWARE pager

Fuller 

16K RAM 
ONLY 

£24.95

Puller 
SPECTRUM 

SOUND 
AMPLIFIER 

ONLY £6.95

ZX-81 ACCESSORIES

64K RAM Pack 
16K RAM Pack 
ZX Printer ....

• · · ·

• · · ·

PRINTERS

Jw
Mk'

·<**

MONITORS

' ν·"ίΤ^1ιιιι«ηΐΐΐΓιηΓ'&ν

DRAGON
£54.95 C“

£39*95 

IsB^Zw.
I^Money!

SANYO COD 
312βΝΒ 

Colour Monitor 

£286.35

EPSON
Model FX-80..........
Model RX-80 ... 

SEIKOSHA 
GP-100A.....................
G P-100 VC...............
SMITH CORONA
Model TP-1 A..........
OKI MICROLINE
Model 80....................................£259.90
Model 82A................................. £455.40
Model 92P................................. £585.35

All prices include VAT

. . £503.70 
£332.35

£229.94 
£247.25

£431.25

<·

SANYO 12”
Green Monitor

£113.85
AH prices inc. VAT

THE PLUG
tver had your micro crash on you 
when you were in the middle of a 
complex program because some 
other electrical
switched on and caused a power 
fluctuation? THE PLUG is designed 
especially to overcome this
problem.

only €14.95

Extensive facllltlea include 
highly advanced colour 
graphics. Powerful standard 
32K RAM (expandable to β4Κ 
Bytes). · 9 Colour 5 resolu­
tion Display B Extended 
Microsoft colour BASIC (as 
standard) B Advanced sound 
with octaves -255 tones.

advanced
SPECTRUM PACTS 

Maximum user RAM 
..............................29,070 Bytes 

10x32Text Screen
High resolution.... 256 x t92 
Ceeeette Leed..........Included
VISCOUNT Teach youreelf
Oregon Beale....................€6.95

e»appliance was

overcome

CHECK WITH YOUR LOCAL 
SPECTRUM DEALER NOW 

FOR OUR SUPER LOW 
PRICE

Plut a wide range of other peripherals A software for 
DRAGON from your local SPËCTRUM dealer -See 
our SOFTWARE page!

26
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There’s a Spectrum Centre near you.. ■

BATH Software PUs. 12 Yorh St.
TEL: 10226) 61676
BRISTOL Brtnsel Coaputers LU..
24 Part Row TEL (0272) 294166
WBSTON-SUPBR-MAR· K A K
Conpuun. 32 Alfred St TEL: TBA

BEDFORDSHIRE
BEDFORD Stanod Ltd.. 115 Midland Rd. 
TEL (0234)49341
DUNSTABLE Dormans. 7*11 Broad Welk 
TEL. (0662) 65616
LEIGHTON BUZZARD The Computer 
Cehire at MHien Keynes Music. 17 Bridpe St 
TEL (0526) 362604.376622
LUTON Terry More. 49 Georpe St 
TEL: (0662) 23391/2

BERKSHIRE
READING OevW Sounders. 6 Yield Hell
Place. TEL 10734)600719
WINDSOR Wycoaee Video. 44 Kmg
Edwerd Coen. TEL: 107636167441

BUCKINGHAMSHIRE
CHESHAM Reed Photography A
Computers. 113 HlphSt TEL i0494}7B3373

CAMBRIDGESHIRE
CAMBRIDGE K P Ltd., 12a Kings Parade 
TEL (0223)66067
PETERBOROUGH Peterborough
CoBmunlcalkMS.91 Midland Rd
TEL: (0733)41007

CHANNEL ISLANDS
GUERNSEY 0rvl’e.3*6 The PeMl St 
Peter Port. TEL (0461)24662 
JERSEY AadiQ 6 Computer Centre. 
Ί Peter SI. St Heller TEL. (0534i 74000

CHESHIRE
ALTRINCHAM Mr Micro. 26 High St 
TEL. TBA (Phone (061) 726 2262 for SfO )
CREWE Mlcroman. Unit 2.128 Nantwich Rd 
TEL (0270)216014
CHESTER Oakleaf Computers Ltd 
100 Boughton TEL: (0244) 310099
MACCLESFIELD Camera A Coaputer 
Cenire. 118 Mm St. TEL. (0625} 27486
NORTHWICH Caaere A Computer 
Centre. 3 Town Sq. TEL. (0606) 46629
STOCKPORT WMing LU. 1 Little 
Undoroank TEL; (061) 460 3435
WARRINGTON Wddmgs. Ill BrUgeSt. 
TEL (0925) 36290
WIONES Coaputer City. 76 Victoria Rd. 
TEL (051)420 3333
WILMSLOW Swlfl Of WHaslow. 4*6 St. 
Annes Parade TEL. 10626)526213

CLEVELAND

I
I
1

MIDDLESBROUGH McKenna 6 Brows 
190 Linthorpe Rd. TEL (0642) 246345

CORNWALL
)

ST. AUSTELL ABIC Comiirt Ouchy
Hoe Μ, 6 Lower Aylmer Sq TEL 10726} 64463

i CUMBRIA

I
I

BARROW-IN-FURNESS Barrow
Computer Centre. 96 Church St.
TEL (0229)36353
CARLISLE TM Computer Shop, 56*58
Lowther St TEL (0228) 27710
WHITEHAVEN P 0. Hendren. 16 Kino St 
TEL (0946)2063

DERBYSHIRE
ALPRETON Gordoa Harwood. 69/71 High 
St TEL; (0773) 632076
DERBY C T Electroilcs. ai Camera Thorpe. 
The Spot TEL (0332) 360456

EXhlOUTH Open Cheeoel. 30 The Streed. 
TEL (03962) 4406

PAIGNTON Oevoe Conpetirs. 61 Upper 
Meior Rd. TEL: (0603) 526303

DURHAM
DARLINGTON McMnua I Browe 
102 eOMliaie. TEL: (Û32SI69744

ESSEX
BASILDON Godfrey’s 28*32 East Walh. 
Towe Centre. TEL (0266) 289379
CHELMSFORD Mailon Hayman LU, 
5 Broomfield Rd TEL; (0245) 354695
GRAYS H Reynolds, 79 Orson Rd. 
TEL; 0375 5946
ILFORD Wootfmans. 76 Ilford Lane 
TEL (01) 476 1307 {Qpen)ng Soon)
LOUQHTON Micro A Movie Chanael. 
309 High Rd TEL: (01) 506 1216

GLOUCESTERSHIRE
GLOUCESTER TM Model Shop. 79*61 
Northpets St TEL: (0452) 410693

HAMPSHIRE
ALDERSHOT Oavfd Saunders. 61 Station 
Rd TEL (0262)20130
BASINGSTOKE Fisher s. 2*3 Market
Piece TEL (0266)22079
PORTSMOUTH Computer Comer. 261
Commercial Rd. TEL (0706) 633936
PORTSMOUTH WmUrloovlII· G 8
Microland. 7 Queens Prde TEL (07014)09911
SOUTHAMPTON R. J Parker A Son LU, 
11 Portsmouth Rd., Woolston
TEL; (0703)434137/6
WINCHESTER Winchester Camera A
Computer Cenire, 75 Parchmeet Si. 
TEL (0962) 53962 (Just OpwMg)

HEREFORD UelBriy HiTech Ltfl, 49
BroNSl TEL 10432} 276737

HERTFORDSHIRE
HATFIELD Mlcrowertd. 2 Crawford Rd.
TEL (07072)64137
HEMEL HEMSTEAD Faxminster Ltd.
Computer A Electrlcel Oidcount Cenire.
26 Market Sq TEL (0442)56044
HITCHIN Camera Arts (Micro Competer
Oivisiqn), 66a Hermitage Rd 
TEL: (0462) 69286
POTTERS BAR TM Computer Shop.
197 High St TEL: (0707) 44417
ST. ALBANS (Harte) Clarks Compuier
Centre. 14/16 HolyweH Hill 
TEL (0727) 52991
STEVENAGE D J. Computers. II Town
Sq TEL (0436) 65501
WATFORD SRS Mtcrosyslems Lid. 94 
TM Parade. High St. TEL: (0923) 26602

HUMBERSIDE
GRIMSBY R C. Johnson Ltd. 22 Friergati. 
Riverhead Centre TEL (0472) 42031

ISLE OF MAN
DOUGLAS T H. ClMtloun Ltd.. 
67*61 Victoria Si. TEL: l0624i 3462 
Uwt Gpenlog}

KENT
CANTERBURY Kent Micro Systems.
Conquest HMse, 17 Waco St 
TEL (0227150200
ORPINGTON Ehls Markeimg Ltd.
26 Slallon Sq. PetU Wood TEL: 0669 39476
MINHAM Microway Computers LU..
39 High SI. Medway Towns. 
tel.(0634)376702
SEVENOAKS Enesi FleUer Computers. 
Dorset St. TEL: (0732) 456BOO
SITT1NQBOURNB Compulers PkiS.
65 High Si TEL: 0796 25677
TUNBRIDGE WELLS Uodata
Coaputers Ltd., 26*30 SI Johns Rd 
TEL 0692 41556

LANCASHIRE
ACCRINGTON FV CompiUrs. 3ΙΑ WlUr 
Si TEL: 10264136621/32611

BLACKBURN Tempo CeapuUrs.
9Ra6wayRd TEL;0264 60654
BURNLEY IMO Computer Centre. 39*43 
Standish St.. Θ811 lAP TEL; (0262) 54299
BURY (Lancs.) Micro*Norlh. 7 Broad St
TEL (061) 797 5764
OLDHAM Home A Business Computers 
Ltd., 54 Yorhshire St. TEL (0611633 1606
PRESTON Wilding's 49 Fishergata
TEL; (0772) 656260
ROCHDALE Heme A Business Coapulers.
75 YOrhShIre St TEL TBA

c

LEICESTERSHIRE
LEICESTER Ydungs. 40/42 Belvoir SL
TEL; (0633) 644774
MARKET HARBOROUGH Harborough
Home Compulers, 7 Church SL
TEL (0656) 63066

LINCOLNSHIRE
GRANTHAM OekUaf Computers LU. 
121 Dudley Rd TEL 10476176994/70261 
UNCGLH MKD Computers. 24 Nawlands 
TEL (0522) 25907

BS Perclvels. 85 High St. North. East Ham 
TEL (01)472 6941
Εβ McGowans, 244 Graham Rd., Hackney.
TEL 101)633 0936
BC2 OevrpA Computor Centre, 155 
Moorgale TEL; 101)638 3339/1630
N14 Logic Sales. 19 The Bmadway.
TM 8oumo. Southgate. TEL TBA
N2O Castleherot Ltd. 1291 High Rd 
TEL. (01) 446 2280
NW4 DA VMci Computer Store. 112 Brom St., 
Hendon TEL (01)2022272/3/4
I Just Opening)
NWS Movfescope. 459 Kingsbury Rd
TEL (01) 204 6352
SEI VIC Odden’s. 6 London Bdg Walk
TEL; (01) 403 1966
SES SquarO'Deai. 375 Feoucrey Rd.
NowEHham TEL: (01)6591516
SETS Castlehurst Ltd, 152 Rye L we. 
Peckham. TEL: (Oil 639 2205
swe Chelsea Micros Lid. 14 Jorden Place 
TEL (01) 365 6494
Wl Devron 4 Edgware Rd 
TEL. (01) 724 2373
W1 Compulers of Wigmore Street, 
67 Wigmore St TEL (01)4860373
W1 Sonic Foto A Micro Center. 256 
Tonenhan Court Rd TEL (01) 560 5626
Wd Coiormatic Compulers. 44 High SI, 
Acton. TEL; (01) 992 7611
Wl 1 Eiectroleisurt. t20 Nontng HW Gate. 
TEL (01)2217029

MANCHESTER 
GREATER

MANCHESTER Lomax Ltd., 8 Exchange 
SI. St. Ann s Sq. TEL (061)632 6167 
SWINTON Mr. Micro Ltd.. 69 Parfmgton 
Lane TEL (061)7262282 
Open Friday until 6 p m
HYDE Pase, 213*215 Market St
TEL (061)3665935
DOLTON Wilding ltd., 23 Oeansgau 
TEL (0204)33512
WIGAN Wilding LU.. 11 Mesnes Si 
TEL (0942) 44362

MERSEYSIDE
HESWALL Thongeard Computer Systems. 
46 Pensby Rd TEL: (051) 34 2 7616 
LIVERPOOL Beaver Red«. 20*22 
Whitechapple TEL (061)7099696 
LIVERPOOL (Ainto·) Hargreaves 
31/37 Warbreck Moor TEL (051)625 1782 
SOUTHPORT Ceeirel Computers. 576 
Lord St. TEL (0704)31661

MIDDLESEX
EDGWARE Breaker 1*4.130 High St 
TEL. (01) 952 7468/6660 
HARROW Camera Arts i Micro Computer 
Dtvislofl. 24 SI Ann a Rd. TEL i01|427 5469 
HAYES Chipstop. 1000 Uüfidge Rd 
TEL. (01) 573 2511 (Just Opening)
TEDDINGTON TeddingtM Camera Centre. WALLINGTON Surrey Micro Systems LU. 
Bread Si TEL: (01) 977 4716 53 Woodcote Rd TEL: (01) 647 6636

NORWICH Sound MirfceOep. 62 SL 
BenedIcisSt. TEL: (0603) 667726
THETFORD Thetford C 61 Micros. 21 
Guildhall St. TEL: (0642) 61646

NORTHANTS
NORTHAMPTON Basic Com paters 6
Systems Ltd. 72 Kiogsttierpa Hollow
TEL 106041710740

NOTTINGHAMSHIRE
NOTTINGHAM Cameo Computers. 
6/9/10 Trlnlfy Watk. TEL: (0602) 42912 
NOTTINGHAM Basic. 39*41 Trent 
Boulevard. West Bridoeiord 
TEL: (0602) 819713

NORTHERN IRELAND
BELFAST Arthur Hohson Ltd.. 37 Gt. 
VKierll St. TEL: 10232) 246336
LONDONDERRY Poyli Compvter 
Systems, 3 BUhop St TEL; 106041266337

OXFORDSHIRE
ABINGDON Ivor Fields Computers.
21 surt St. TEL: (0236) 21207
BANBURY Computer Plus. 2 Church Lane
TEL: (0296) 56690
OXFORD Ivor Fields, 7 Si Ebbed $l
TEL (0235)21207

SCOTLAND
ABERDEEN North East Computers.
1*3 Ellis St.. Peterhead TEL 10779) 79900
DUMFRIES Vennals, 71 English SI
TEL (0367)4547
EDINBURGH The SIHcoe Centre. 6*7
Antigua St TEL (031) 567 4546
GLASGOW Victor Morns Ltd.. 340 Argyle 
St TEL 1041)221 8956
HAMILTON TomOlckSM Competen. 6*12
Cadaow St TEL: 10696) 263193
KILMARNOCK Vennals. 49 Foregetd
TEL (0563) 32175
KIRKCALDY Kirtceldy Photographic
Services, 264E High St.. FHe 
TEL: (0592) 204734
STIRLING R Kilpatrick. 56 Port St 
TEL: (0786)5532

SHROPSHIRE
SHREWSBURY Compaterama. 
13 Cestleoats TEL T6A

SOMERSET
TAUNTON Grays. 1 Si Janes St 
TEL: (0623) 72966

STAFFORDSHIRE
STAFFORD, Computorama. 59 Forgato St 
TEL (0785)41699
STOKE-ON-TRENT Cemputarama.
II Market Sq.Arcado. Harney 
TEL; (0762)266620

SUFFOLK
BURY ST EDMUNDS Bury Computer
Centre. 11 GuddhallSt. TEL (0264)705772
IPSWICH Brainwave. 24 Crown Si
TEL (0473)50965
LOWESTOFT John Walls. 44 London Rd.
North TEL; (0602)3742

1 SURREY
CAMBERLEY Camera Arts (Micro
Computer Division). 36 High St 
TEL (0276) 65648
CHERTSEY Chertsey Computercentre.
IWindsorSt TEL (09328)64663
CROYDON Cadcom Ltd. 96 Whrigm 
Centre (Next door to WacOonaid’S) 
TEL. 101)686 6393
GUILDFORD The Mode) Shop. 23 Swan
Lane TEL (00772)046339116
HASLEMERE Haslemeri Computers.
25 Junction Place. ad|. Rex Cinema 
TEL 10426) 54426
NEW MALDEN Surrey Micro Systems.
31 TEL: (01) 94 2 0476

WOKING Harpers. 71/73 Connrcial Way 
TEL. (04862) 61061

SUSSEX
BRIGHTON Caprtcom. I Quwis Rd 
TEL: (0273} 29634
UTTLEHAMPTON Alan Chase Ltd., 
39 High SI TEL: (09064) 5674/4545

TYNE & WEAR
NEWCASTLE-ON-TYNE NewcaslU 
Camera & Computer Mart, 16 Northumbsrlaftd 
Ct TEL (0632) 327461

WALES
ABERYSTWYTH APerOata et G a Howeys. 
23 Pier St TEL (0970) 616522
CARDIFF Rifldel Cox. 16/22 High St. 
Arcede. TEL: (0222)31960
NEWPORT (Gwent) Randeli Cea. 116
CoRiNrcialSt.TEL i0633i 67376
PEMBROKE Reedali Cex. 19 Main $1
TEL (064) 666 2676
PORT TALBOT Micro Gen. 6 Royal
BuHdlML Telhot Rd TEL: (06391667730
WREXHAM T E RoherU. 26 KPp St 
TEL (0976) 364404/364527

WARWICKSHIRE
LEAMINGTON SPA IC Cofflpeters. 43
Hmell Si TEL; (0926136244 (OpMiog 
Sma)
RUGBY The Rufhy Micro Centre. 9*11 
Revint Si TEL (0766) 70622

WEST MIDLANDS
BIRMINGHAM Sherwoods. Gt Western 
Arcade. TEL (021) 236 7211 
COVENTRY Cdvehlry Micro Centre. 33 Far 
Gostord St TEL (0203) 68942 
DUDLEY Computer World. 36 CMrchdi 
PreclKt. TEL 0364 238169
WEST BROMWICH Bell & Jones. 
39 Queens $q TEL (021) 5530620

WORCESTER
WORCESTER David Waring LU, 
1 Marmloe House, Hiph Si TEL (0905) 27561

YORKSHIRE
BRADFORD Errlcks Fo(o*S(Mue House. 
RawsoeSq TEL (0274) 309266 
HUDDERSFIELD Richards {formally 
Lawries) 12 Queen St TEL TBA 
HULL The Computer Centre ( Humhersidei 
Ltd. 26 Anlaby Rd TEL: (0462) 26297 
LEEDS Gass A BHgh. 4 lower Brlggaie 
TEL (0632)454451
SHCFRBLD Superior Systems Ltd. Ι7Θ 
West St. TEL: (0742) 755006
SKIPTOH Look A See. 46 Beimonl Bridge 
TEL 0756 60078
YORK YPrt Computer Centre. 7 Sionegale 
Arcade TEL (0904i 641662

NEW
SPECTRUM
MEMBERS

Check your area 
there are many 
new SPECTRUM 
dealers 
out the 
there’s 
chance
be a SPECTRUM 
centre near you!

through- 
U.K. So 
a good 

there’ll

Not «I «Of·* M<rv ·*■*> eewfi^d »t*m, pl··« phon* Mfo« mpklnfl · iownwv - Pre· con·« it tlm· ©♦ poing W pr·* B. * 0.6.
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SINCLAIR ADD-ONS
MAJOR PRICE BREAKTHROUGHI

MicroCare keeps your 
COMPUTER HUMMING!

Spectrumsand Dragons only £ 19.90 (inc. p+pj

ZX8I only£12.50(inc.P+P)
Fully guaranteed for 12 months.
No, you're not dreaming! Those are the prices charged by 
MicroCare for repairing any electronic fault, however serious, 
in the above computers. They are ££££££'s below the price of
Sinclair's repair service, and we give a guaranteel

We'll return it promptly, and we'll quality check your unit 
before it leaves our service centre.

We have the experience it takes. We have the parts on hand. So 
act now. Let MicroCare get your computer humming again!

When sending in your computer, please enclose a brief 
description of the fault, and make sure that your address is 
clearly indicated.

Cheques to be made payable to MicroCare, 
Orderref: MCI £19.90inc.P + P

MC2 £12.50inc.P + P
? j ®**Kh
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FABULOUS SINCLAIR 
ADD-ON OFFER FOR 
2X81 OWNERS
These are the real thing. ZX81 memory 
extensions made for the USA and specifically 
screened to stop radio interference.

no soldering 
easy to fit 
simply plug In 
no loss of memory through wobble 
or white out

Fully Guaranteed for 
12 months

MEI-16USA £15.99 plus 60p P + P

★ 
★ 
★
*

TAPE LOAD 
ANXIETY?

Vu load takes the frustration out of loading 
your ZX81 or Spectrum programmes.

helps to ensure programme load 
every time
monitors tape output level 
gives positive save Indication 
detects blank tape without 
disconnecting cassette wires 
ready to use - no wiring

*

FANTASTIC
2X81 & SPECTRUM 
SSI SPEECH SYNTHESISER 
SIZE 3'/2"x 53/4" X 1"
★ Making 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 from built in loudspeaker. 
Manual Volume Control on panel. Can 
be plugged in to existing hi-fi system.

★ Uses no memory addresses.

★ Free Dictionary of Sounds.

SSI SPEECH SYNTHESISER £39.00 plus 60p P + P

★ 
★ 
★

<

OÄT

★

TL £19.99 plus 60pP + P

MICRO TAPE
save it - first time on American microtape 

Specially designed for use with micro 
computers
Low drop out occurrence
Uniform coating
High saturation level
So good, we can guarantee them for 
12 months

AUDIO DIGITAL AD.C12 - 55p;
AD.C15-60p; AD.C20-65p; + 40pP + P

★

★ 
★ 
* 

★

I
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Spectrum 
16K-48K

★ 
*

With our ME48 memory 
expansion add-ons your 
Spectrum can increase its 

capacity by up to three times.
* no soldering 

easy to fit 
simple to plug in

* fully guaranteed 
no loss of memory through wobble 
or white out.

★

NB. Before ordering your Spectrum addon please check 
which Spectrum you have in your possession. At the back 
of the ZX Spectrum the metallic contact strips can be dearly 
viewed. In the senes A the space separating the strips is the 
same width as the strips In the senes fl the strips are twice 
as wide as the space between

SPECTRUM
ME16-48 Series A £34.50 plus 60p P + P 

Series B £20.50 plus 60p P 4· P
ME16-eO Series B £46.00 plus 60p P -»■ P

ZX81
MEI-64 £44.25 plus 60p P + P

FITTINCfTESTING SERVICE. While you 
wait, personal callers Monday - Friday 9.30- 
5.00, £3.00. By return of post £7.00.

LEVEL-VU PRISM
Allows you to see your tape counter 
without moving from your seat!
* attaches easily to recorder body 

or lid
* fits most recorders Including 

Radio Shack, Vic-20, Atari
★ greatly magnifies counter 

numerals

LVP £3.99 plus 40p P + P

COMPUTER STANDS
POWER BASE
Raised stand for ZX81 and Spectrum. 
Fitted LOAD/SAVE switch, and 
power ON/OFF for screen clearing. 
Saves wear and tear on connections. 
Front lip holds computer In place. No 
soldering, comes complete with all 
necessary plugs and cables.

Spectrum ref. PBSl £13.50 
plus 95p P + P

I
i

WOBBLE STOPPERS
At last, a fool proof method of avoiding 2X81 
whiteouts caused öy Ram-Pack woböle. Srmply turn 
the plastic thumbscrew until the Ram-Pack rs held

plus 60p P + P

1 I
I
I I

I
1 
I

Small 
flat ZX81 

and 
Ram-Pack 
ref. SW 
plus60pP+P £5.25

COMPUTILT STANDZX81 ref. PBZX81 £13. 
plus 95pP + P

irrmly against the ZX81. No soldering no stick-on 
pieces just common sensei
Flat or tilted models.

Ram-Pack 
ref. STW 
plus 60p P + P £6.25

Designed to tilt the computer to a 
better working position. Front lip 
holds computer in place. Also useful 
as a document stand when entering 
information.

Spectrum or 
zxei ref. CSl £4.50

La rg e 
flat or tilted 
forZXei and Ram- 
Pack and Printer ref. 

lw£5.75 LTw£6.75pius60pP-kP 
flat trIted

ADD 7-9 Thane Works, Thane Villas, London I\l.7. Tel; 01-609 7919
 Trade enquires welcomeCORfPüTEBäfg

ALL ITEMS NORMALLY DESPATCHED 
WITHIN 24 HOURS
Please tick appropriate box to order your 
Computer Add-On.

MCIQ I
I ME16-48SeriesA

meíóusaQ 
Series bQ SSlQ 

TLQ ADC12n ADCISQ ADC2OQ 

MEIó-SOSertesBQ ΜΕΙ-64Π
I LVPQ PBSl □ PBZX81 □ CSl □

I swQ STW0

MC20

MB. Add Post and Packing to the price of each item. 
I enclose a cheque or postal order for___________  made
payable/crossed to Computer Add-ons or MicroCare or I 
would Itke to pay by Access orBarclayCard 
and I enter my number and signature accordingly.
* Al low 28 days f or del i very.

Name

Address

Occupation

I 
I
I 
I 
IYC6

Signature
Date___

COMPUTER ADD ONS
7-9 Thane Works. Thane Villas London N7ltwQLW

I
I

I
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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 for 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: 15" x 9" x 2’/2". 
The computer (either 80/81 or Spectrum), fits compactly inside.
You will have to remove the computer from it's original case, it is then screwed 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 àt present.

It offers more keys and features than any other keyboard in it's price range.

ίίΪΪΟ'ΪΓΪΙ 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.

J

s^OiâîïiïL,
This is supplied with Spectrum legends, and a slightly different 
base for fitting 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 supply 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.
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16K Memory £22.95 
64K Memory £52.95 

16K (Uncased) £19.95 
64K (Uncased) £49.95 
§i?>îi(g'îi’®iïïî!îa

MKI £30 Λ 

MKII £30
o
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DK Tronics. Unit 2. Shire Hill Ind Est, Saffron Walden 

Essex CB11 SAQ.Teh (0799) 26350 (24 hrs) 5 lines.

Ul

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 RAM 

expansion, it is supplied 

with a ribbon 6 inches 

long, with a male connec­

tor at one end and a 

female at the other.
©ΕίΪΠπ^^ίΙ®
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This is the toolkit which won acclaim in the feature in the 

August 1982 issue of Sinclair User. "It is the most impressive 

Programm, fast in execution with clear and full instructions . 

... it stands out from the rest of the field". The ZXED 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: ALTER, BYTES, COPY, 

DELETE, FIND, HELP, INSERT, KEEP, 

MOVE, RENUMBER, AND VERIFY.

The Spectrum Toolkit contains most 

of the features above plus 

autoline numberer and 

append, and will run in the 

16K and 48K Spectrum.**
*>
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LIGHT PEN
The pen enables 
you to produce |

high resolution I
drawings on your I 

own T.V. screen.
The controlling 
software supplied 
with the light pen 
has 16 pre-defined 
instructions. These

û o O
WHt

k.

are chosen from a K 
menu positioned -------- —.¿¡iM····

at the bottom of the screen next to the pen. 
You can utilise the menu for changing colour (Border, Paper, 
Ink). Drawing circles, arcs, boxes, tines. 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.

β't
This module unlike most other 

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 of 

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 finish there, it also has a spare hoider on the board 
which will accept a further 4K of ROM/RAM. This holder can 
be fitted with a 1K/2K/R AM and can be used for user definable 

graphics so you can create your own custom character sets. 

SFCCTKfl-SeunD
The so called speaker in your Spectrum is really only a 

'buzzer'. With the DK Tronics "SPECTRA SOUND" you can 

generate fully amplified sound through the speaker on your 

T.V. set. SPECTRA-SOUND Is a very simple but highly 

effective add-on. This means that you no longer have a faint
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Internal fixing for 
ZX81 keyboard case.
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beep but a highly amplified sound, which can be adjusted with | 

the TV volume control.

The SPECTRA SOUND fits compactly and neatly inside the 

Spectrum case and is connected by three small crøcodile 

clips.

I
case and is connected by three small crocoaiie ■
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Internal fixing for 
spectrum keyboard 
case.

Please State type of machina, which ROM memory size, quantity, 

and place when ordering.

,@ e
,@ £

£

Please send me...................

Please send me...................

Please send me...................

Please add on £1 25 for p/p 
I enclose cheque/P.O. payable to OK Tronics total £ 
or debit by Access/Barclaycard No.I l.l ΊΞΙ I 1 I I I ¡ Í

Signature 

Name. . 

Address.

's

I 
I 
I 
I 

.1

I
Send to DK Tronics, Unit 2. Shire Hill Ind Est. Saffron Walden, 
Essex CB11 3AQ. Tel : (0799) 26350 (24 hrs) 5 lines.
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(AF06G) £299.95 
(AF44X) £99.95 
(AF45Y) £99.95

(AF56L) £339.00*
{AF47B) £129.95
(AF53H) £59.95
(AF48C) £44.95

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 Recorder (AF28F) £50.00 
Atari Disk Drive 
48K RAM for Atari 400 
48K Upgrade for 400 
Commodore 64 
VIC20 
16K RAM for VIC20 
Commodore Cassette
Commodore Disk Drive {AF50E) £299.99 
Dragon 32 (AF57M) £199.50
Dragon Joystick (BC30H) £19.95 
Cassette Cable for Dragon (BC31J) £2.95 
Epson Printer MX80F/T (AF40T) £447,35 
MENTA (XG28F) £115.00
Floppy Disk (YX87U) £2.50
5 C12 Data Cassettes (AF61R) £1.99
Joystick Controller (AC53H) £7.50
Joysticks (Pair) (AC37S) £13.95
Le Stick (AC45Y) £24.95
Full details all above in MAPLIN catalogue.
* Delivery next day by Datapost

SELECTED SOFTWARE
ATARI

Attack At Ep-Cyg-4 -1E-16K-KF54J £34.95 
'Baja Buggies
Candy Factory 
Claim Jumper 
Defender 
Forth

“Frogger 
Gaiaxian 
Gorf

•Hellfire Warrior 
K-razy Shootout

*Moon Shuttle 
Pac-Man 
Paint
Picnic Paranoia

•Preppie 
Qix
SAM Speech Synth -1D-32K-KB15R £47.19 

•Shamus -1Ε-16Κ-ΚΘ90Χ £34.96
Softporn Adventure -1D-40K-BQ93B £20.64 
Starcross
Synassembler

•Zaxxon 
Zork I 
Zork II 
Zork III

“3D-Supergraphrcs -1C-40K-BQ29G £31.96 
Plus over 280 other titles for Atari.

-1C-16K-KB74R £22.95
-1D-32K-KF53H £21.95

-1E-116K-KB67X £34,95
-16-16K-KF10L £29.95
-1D-24K-YL29G £82.95
-1C-16K-KB68Y £22 95
-1E-16K-KF11M £29 95
•1E-16K-KB44X £34.95
•1C-32K-KF02C £27.45

-1E-8K-BO63T £34.95
-1C-16K-KF22Y £27.50
-1E-eK-8Q71N £29.95

-1D-46K-K822Y £29 95
•1E-16K-KF13P £34.95

•1C-16K-KB07H £21.95
•1E-16K-KF16S £29.95

-1D-32K-KB37S £29 95
-1Ο-4βΚ-ΚΒ83Ε £38 95
-1C-16K-KF20W £31.50
-1D-32K-BQ94C £29 95
-1D-32K-BQ95D £29.95
-1D-32K-KB31J £29 95

MICROWRITER
2m

The new hand-held word processor 
that eliminates the need for a typist.
You can learn the Microwriting technique 
in less than an hour and produce 
perfectly typed text the same day.

Microwriter (AF62S) £485 * £72.75 VAT* 
Complete Word Processor Package 
(Microwriter, printer and lead) 
(AF63T) £1.456 * £218.25 VAT* 
Available ONLY by mail order or from 
WESTCLIFF shop.
* Delivery next day by Datapost ।

!
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AUTHORISED ATARI 
SERVICE CENTRE

A
ATARI®
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•1D-BC62S £27.45

.«ooeoo

-1D-BC59P £13.80
-1D-BC60Q £20.75

COMMODORE 64
Temple Of Apshai (Part 1 ) ·1Ο-ΒΟ57Μ £27.45 
Upper Reaches (Part 2) -1D-BC68N £13.80 
Curse Of Ra (Part 3) 
Sword Of Fargoal
Crush, Crumble & Chomp -1D-BC61R £20.75 
Jump Man
DRAGON 
Berserk 
Black Sanctum 
Dragon Trek 
Galax Attax 
Quest 
Wizard War 
Plus 30 other titles for Dragon 
SPECTRUM 
The Hobbit (46K) 
Trmegate (4βΚ] 
Space Intruders {16K) 
Meteor Storm (16K) 
Chess Player (48K) 
Speakeasy (46K)
VIC20
Crush, Crumble8 Chomp (»ΙβΚ) 

1C-KK10L £20,75
Datestones Of Ryn (*16K) -IC-KKISP £13.80 
Invasion Orion (*16K) 
Monster Maze 
Plattermania 
Princess & Frog 
Rescue At Rigel (*16K) 
Ricochet (*8K) 
Sword Of Fargoal (*16K) 
Tank Arcade
Plus 80 other titles for VfC20

“0/sk vers/ons a/so ava/7ab/e /hough pnce 
and memory s/ze may be d/7ferenf.

-1E-BC32K £19 95
-1C-BC78K £7 95 
*1C-BC82D£9 95 
•1E-BC79L £19.95 
-1C-BC41U £7.95
-1C-8C83E £7.95

•1C-BC88V £14.95
•1C-BC89W £ß-Q5
-1C-BC90X £4 95
-1C-rC91Y £4.95
-1C-eC92A £6.95
-1C-BC93B£4.95

-1C-KK12N £17.25
-1E-KK11M Ϊ2Ί 45
-1E-KK14Q £27 45
-1E-KK16S £29 95
-1C-KK08J
-1C-KK15R £13.80
•1C-KK09K £20.75
•1C-KH18U £11.95

Send see now for our new software leaflet 
with details of all programs added since 
Maplin catalogue.
Order As XH52G Issue 4.

If your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning; Mail-order; 
(0702) 552911- London Shop; 01-248 0926. 
Birmingham Shop; 021-356 7292. Southend 
shop; 0702 554000 or write to P.O. Box 3. 
Rayleigh. Essex SS6 6LR.
You pay 10% down, then 10% per month 
for a further nine months (to nearest 
penny).

Credit quotations on request. This offer 
subject to approval which can take up 
to 48 hours (APR « 0%).

The brilliant new colour computer

SORD M5
A superb new home computer 
with one of the most powerful 
colour video processors 
available. An incredible 32 Å 
sprites simultaneously Λ 
and 16K of RAM 
dedicated to graphics 
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. All this for just £189.95 (AF64U)

s

i

Mapsott full colour catalogue. 
Price £1 incl. post. Maplin 
catalogue contains full details 
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.

>

MapNn Electronic Supplies Ltd., Mall Onlen P.O. Box 3, Rayleigh, Essex 
SS8 SLR. Tel. Southend (0702) 552911 (Sales).
Gem on st ratio ns at our shops NOW.
159-161 King St., Hammersmith, We. Tef. 01-748 0928. 284, London 
Road. Westellff-on«8ea, Essex. Tel. (0702) 554000. Lynton Square. Perry 
Baa. Blmtlnghem. Tel. (021) 358 7292.
All goods delivered In UK mainland carriage paid, but add SOp If total 
order less than £5 except catalogues. Orders Including Items marked *, 
delivery next day by Datapost.
Subject to avallabllliy. All prices Include VAT unless shown. Prices 
correct at time of going to press.
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QUICK, SMART AND EFFICIENT
PRODUCTS FOR THE SPECTRUM, VIC-20, ZX81

4
4

J

1

>*·t

FOX SPECTRUM 
48K UPGRADE KIT 

(ISSUE 2 MACHINES ONLY)

V «

* «

V

£20.99

A high quali^ 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 ΚΓΓ 
AVAILABLE AT DERNITELY THE 

LOWEST PRICE.

Should you require any more 
information on (he kit (or any other 

i(ems). Please phone or write to us at 
(he address below.

Μ

From Fox the new 
FDS for the 
SPECTRUM, ZX81, 
JUPITER ACE, and 
the ORIC as 
illustrated.

ak

Give your VIC-20 
a new DIMENSION "
Vixen RAM cartridge £34.95 
Switchable between 16k or 8k+3k.
Gives you the option of full 16K or 8K and 
3K RAM in one package. When added to a 
standard VlC-20 gives 16384 bytes of extra 
memory in memory blocks 1 and 2 or 3092 
bytes of extra memory into the 3 k memory 
block and 8192 bytes of extra memory 
switchable between memory blocks 1 and 3.

• Fully compatible with available motherboards 
modules.

• Simply plugs into the rear expansion port of 
computer.

Φ No re-addressing of existing BASIC programs 
needed.

This eleeant desk top system, 
designed for the professional user. no soldering or technical 

knowledge. For the user who is 
reluctant to install his computer 
circuit board inside the 
buffer is available (at extra cost) 
which sim^y plugs onto the 
expansion port and connects 
directly to the keyboard.

In its slimline case, the superior 
keyboard contains all the graphic 
characters for the above 
computers. With the additional 
funaion keys and SPACE-BAR, 
speedy and accurate data cntiy is 
made simple. The Fuller FDS is 
easy to install, based on the very 
popular FD42 system, it requires £39.95 ¡nd.

3 m pu 
FDS a

HARDWARE ZX81
PANDA
The famous Panda Expandable Ram Pack. 
Massive 16K add-on memory which can easily be 
expanded to 32K with an optional plug-in module. 
Supplied in no-wobble design, rugged, injection
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SEND NOW K)
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I4I ABBEY ROAD, BASINtiSTOKE, HANTS. TEL: 0256 20671
CAI.I.I-.RS WKI.COMÍ-

moulded case, contoured to ñt the ZX81 snu^y. 
Comparable with other add-ons (printer etc.) LEu 
on/on indicator. No additional power needed just 
plug in and go. British designed and made from top 
qudity components throwout, guaranteed 12 
months.

16K ONLY £19.95
32K ONLY £34.00
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Fpiease send me:·

SPECTRUM UPGRADE 
VIXEN CARTRIDGE 
ZX-PANDA 16K /32K RAM PACK 
FDS KEYBOARD

Name ........................................................

Address

I
I 

l· 
ij

1 <·
Ii

I
I

t

1
Í 5
P

□
..............................................Post Code..............................

24HR CREDIT CARD SALES BARCLAYCARD NO.

I N I I I t I I I I I Π
OVERSEAS CUSTOMERS PLEASE ADD £3.50 p+p.
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Battle of Britain strategic wargame
One day In summer, 1940. Reports are coming in offor the bpectrum 
enemy bomber squadrons crossing the English ~

coast, target unknown.
How are you to deploy the nine fighter squadrons 
under your command to intercept the incoming 
threat!
British and enemy squadron movements are plotted 
on a superb high resolution screen map of south 
east England with communications signals presented 
both visually and in morse code.
Features variable difficulty levels, full control of 
squadron movements, randomly selected targets and 
bomber routes for each game, intelligence reports, 
refuelling etc.
A tense game of strategy for one player.
Available from Boots, W.H. Smiths and other good 
feh·*. software stores.

"nSpectrum 
(48K)£5.95

z

f

r

Dodg'em
Arcade Action 
BBC A + and B

BBC (A+ and B) 
£5.95

Features 15 levels of difficulty, two driving speeds 
and up to three computer controlled 'jam' cars.

Available from W.H. Smiths and other good 
software stores.

Microgame Simulations, 73 The Broadway, Grantchester, Cambridge CB3 9NQ.

f

Computer Casé
for your Spectrum

•e

W
■ e

If a
Smart executive type case, purpose built, with locks, 

special hinges and lift-off lid.

• Solves storage problems 
—Computer angled for 

---^^onvenient use-3

Avoids lengthy setting up 
♦ Hides most of wiring 

ί · Case and console moulded in 
black grained ABS plastic

Treetop l>csigns. 61 Widmorc Koad, 
Kromlev. Kent. BRI .1ΛΛ.

Mr/Mrs/Miss(plus p&p)
Internal console allows neat installation of computer, power supply 

and printer in fitted recesses. Provision for housing tape recorders up to 
28cm X 15cm.

Aluminium switch panel eliminates constant removal of plugs for both 
save/load and power off facilities and provides sockets for tape recorder 
leads, to allow operation in convenient position shown.

All internal wiring and leads supplied to allow easy plug-in installation.
Case lid fitted with shock absorbing foam to protect components when 

closed and with retaining straps for neat storage of mains and T.V. aerial 
leads.

Address

Please allow up to 28 days for delivery.

If you are not satisfied we shall of course 
refund your money, if you return the 
case undamaged within 14 days.
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For those who would 
compute with the gods

Tlm Hartnell’·

GIANT BOOK OF 
COMPUTER

*. GAMES

Λ -NI

'T·'.•à ·,.» *%

‘S

How to program 
the IBM PC*

I I
• (··*·««•etoe* «

Tint Har1n«ll

MAKING 
THE MOST

OF YOUR

HX20

i
Tiro Harint'll

Making the Most 
of your Atari a-

Ml«*·

I

?

« VI
Bi

PASCAL

BASIC
Micro

How to 
COMPUTERISE

YOUR
: I

‘L;

•Hi··«
Owe* Oa«·* 
MdwdWwn^

□ £7.95 □ £6.95 □ £7.95 □ £8.95 □ £5.95 □ £6.95

arc/SegÄmeS 
onmr 

ZXSPECTRUM

ΡΝ|Μηί*$ 

ZXSIRKTIWM

na eren nuet »Oll wem »»wwet 
eO GAMES ANO 

APPLICATIONS KM TME 
U

heianMM
«»••■«■w

i;

z>=> 

Simid· Daetm^ 
Pnjeetiforthv 

ZXnOSBMtraf,

F

••.J <

I < Μ > ;
**··♦<*|4WhM'·

IMTAMT SPECTRUM 
mOORAMMlM

A.

Nw«4wi^8AMt 
oavtCDøBtroo votAZXSPEcnajM

1
«Λ'·

**’'*ata

£7.95 □ £3.95 □ £6.95 □ £4.95 □ £6.45 □ £4.95
(with tape)

X ruruMS CMfeftrcw
MACHINE 
INTELLXjENT 
PROGRAMS
MTW
Ιβκ ZX81

ί-
A

CMnSon KWTViM 
CMvyn >3o*iM

14^ 
Ζ«η

□ £5.25

GETTING 
ACQUAINTED 
WITH YOUR

VIC 20

34
Amazing
Games 
for the 

1K ZX81
Alastair Gourlay

Π £4.95

a MASTER INC 
MXXCHTJE

CODE
OH YOUK 
ZX8T

A9AMMHB*

UWVIH^HI

TM BAlll

□ £7.50

^Suu*
byTm HiitndI

M

□ £6.45

Jeremy fttMcn

ThaoaenMaaA 
treawWrf.>.

£7.95

ZAP! POW! 
BOOM!

AACAOC OAKS FOR TX VIC 20
»ta · ·■·««»*«■ W V n n I»** faWM * ··

MAM* I
«

(••A

I OUTBTANWNQRK>M4m*Oe TM«

'·'■ ’l"?

Wt
i·

J

BBC MICRO 
INSTANT 
MACHINE 

CODE

49
1 L

£34.95
(with tape)

«ΤΤΤΙΝβ 
ACQUAINTEO 
WITH YOUR

ZX81

r»ΤΜίΙ).··*Μ .

Mi

IAN 80
•MH

Λ.

yj··' » *

I·’' 4t HartowP

□ £6.95 □ £7.95 □ £6.95 □ £5.95 □ £5.95 □ £4.95

GAMES

ZX
COMPUTERS 
PLAY

Thirty 
ρ<Α·»β«η» fur Ih· 
Spectrum 

ZX81

□ £3.25

ee EXPLOSIVE 
GAMES 

ZX81for th·

Í 
l· 1

A

lea·« H 
Tim Hartnell

•rfX

□ £5.95

••ta.

X

These books are part of the 
Tim Hartnell Success In the 
Fast lane computer series. 
Books to give vour computer 
entertainment insurance.

TITLES ARE OBTAINABLE FROM 
ALL BOOKSELLERS INCLUDING

WH SMITH
r jtrin

Dixons

ïïss m @@
W WVÎVW to™ llliMlWAI I I I I I M

I

I

ÎJWaSûMiE
44*46 E 9f18 Cou it Road, 
London. W8 6E J

interface Publications, Dept. YC, 44-46 Earls Court Road, 
London W86EJ

Please send me the books indicated I enclose ε

Name

Address

J
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Save money. Subscribe NOW!
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Now's the time to ·«
subscribe to Your 
Computer, Britain's 
biggest selling home 
computer magazine. Because 
as from the October issue we will be increasing the 
price to keep pace with rising production costs. 
Your Computer is fantastic value for money. This 
year alone the number of pages per issue has 
increased from 148 in January to 236 in June. And 
that issue contained three articles for each of the 
leading home computers: ZX81, Spectrum, BBC and 
Vic 20; two for the Dragon and one each for the Oric, 
Atom and Atari, together with regular features such 
as Response Frame and Software File.
That feast for computer enthusiasts was typical of 
the value which Your Computer readers have come 
to expect. But publishing larger and larger issues 
means that production and mailing costs have 
increased and so we have reluctantly decided that 
the subscription rate must go up. So as from the 
October issue we will be asking you to pay 
£10.50 for a year's subscription.
That means this is your last chance to obtain Your 
Computer at the old rate of £9.00 (UK) or £16.00 
(Overseas) for 12 issues. So hurry up and subscribe 
NOW to save money.
Just fill in the coupon and return It to us with your 
cheque or postal order payable to Business Press 
International Ltd.

>WiUl»
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To: Subscription Manager, Your Computer, 
Business Press International (S&D) Ltd. 
Oakfield House, Perrymount Road, 
Haywards Heath, Sussex RH16 3DH.

I wish to save money by taking out a subscription to Your 

Computer at the current rate of £9.00 for 12 issues (£16.00 

Overseas). My cheque/postal order for £9.00 (£16.00 

Overseas) is attached.
Alternatively, please debit my Barclaycard/Access/Diners 

Club/American Express* account.

Π
Sig natu re____________________ __________________________
^Please delete as appropriate

Please start my subscription with effect from the October 

1983 issue.

Name.................................................................................................................................

Address...

Registered in England 15137. Registered Office; Quadrant House, 
The Quadrant, Sutton, Surrey SM2 5AS.

I 
I
I 
I
I 
I
I 
I
I 
I
I 
I
I 
I
I
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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 27I/273 King Street London W6 
Telephone: Ol .748 4I25.

ft
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SAVE ME FROM ADVENTURE
eep into my Agatha Christie I hardly heard the surreptitious 
suggestion “Why don’t we get a micro?

A micro what?’’ I asked carelessly, my mind more engaged on 
the first body in the conservatory than the promises of a 

microwave or even a microscope.
You know, a microcomputer”, came the knowledgeable reply.

I should of course have decreed there and then that no 
computer, micro or otherwise, would ever enter our home. Next 
time ΓΊ1 know. The arrival of the black box caused a fuss more 

generally applicable to the birth of kittens 
or the death of a great aunt.

We spent long hours playing all 
kinds of zap and aliens games. Never 

ending bcep-beep-beep, boing, zap 
and splat, rather like a sort of 

animated Beano with sound. The 
tapes multiplied, the aliens got 
nastier and his scores went off the 

top of the counter. Mine stayed in 
the htmdreds.

Then we bought a maze game and 
ate apples all day. A definite
improvement — my scores rocketed and at last I was the one with 
eyestrain. We began buying a magazine or two. We read such 
delights as Peeking and Poking and Debugging Your Program — 

akin to delousing?
I had just begun to delight in the intricacies of machine code, 

getting excited about LDRs and RRCAs and how to collapse my 

stack, when he triumphantly produced an adventure game.
I tried to explain that I didn’t want to steal someone else’s 

treasure or chop off a goblin’s head — I’m just not violent or 
materialistic. Golden chalices would simply look out of place on 

our table.
Every day of the week he rushes home from work to sec if he can 

outwit the witch, swim the river or rescue the helpless princess. 
My suggestion of saying please to the goblins was met with a roll 
of the eyes and a “Shshsh — I’m thinking”.

Still, at least 1 can remain undisturbed to discover the identity of 
the murderer after all. And of course, make the coffee while he is 
busy rescuing yet another princess in distress.

A Μ Monon, Kew, SurrQ/.

PROGRAM SAVE
n his article entitled Food for the 
Dragon — Your Computer, July —

Vincent Cockett used Poke 114,25 to 
stop the reset button being used to 
break his progam, stating that the 
button’s subsequent use would result 
in the computer restarting as if it had 
just been turned on. This proved only 
too true and after my loss of the entire 
program by using Reset in the middle 
of the program I wrote the following 
shon machine-code routine for the 
Dragon which will reinstate any 
program which has been Newed in 
this way. The program will also work 
after a normal New or after any other 
crash providing that the power supply 
)ia$ not been interrupted.

The routine will bring back a lost 
program on entry of Exec 32750. 
However, the program will not work 
if a new Basic line has been entered or 
a new variable assigned.
10 CLEAR 200.32749
20 DATA 158, 25. 189. 131, 243, 

48. 2. 159, 27, 159, 29. 159. 
31. 57

30 FOR T - 1 TO 14
40 READ A: POKE 32749 + T,A 
50 NEXT T

ARCADIA RAVE

r
he reviews would be greatly 
improved if the reviewers spent 
more time trying out the programs.

In the July issue, Meirion Jones 
said that Arcadia was “just a 
lacklustre version of Galaxians’’ but 
that Schizoids — by the same 
company — was “much better”. 
This is patently untrue! If Mr. Jones 
had played these two games for some 
time he would have discovered that 
Arcadia has 12 screens of totally 
different aliens, all of which are 
anything but dull, whereas to score 
points in Schizoids all you have to do 
is avoid the rubbish. The software 
shop that I go to sent a batch of 
Schizoids back after testing them 
because jhey want to be seen selling 
only the best software.

Also, why review these two and 
Molar Maul without reviewing Ah 
Diddums?

Finally, why not bring back the 
software rating table you used to 
have at the end of anieles. It makes it 
a lot easier to pick out the good 
software without having to ask 
around.

was II

u:

Andrew M Hay, 
Sidwauih,

!

Andrew Williams, 
Southport, 

Merseyside.

GENERATING 
SOUND

MW (he Mozart lives article —
Vour Gmtpureri March 1983. I

already had a programmable sound 
generator, the Zon Χ·61 by Bi Pak " 
and wondered if it would work. After 
a lot pf typing I eagerly connected my 
sound generator and hey presto! It did 
not work. After all that typing I was 
not going to give up. I worked out 
what changes needed to be made and 
it worked perfectly.

If anybody would like to use their 
Zon X then the following changes will 
have to be made.

In line 3 change the values of R and 
RO:

« CHRI INT

as otherwise the ΖΧ·β1 lacks this 
facility.

Integers up co the limit of 65535 can 
be placed in a two-dimensional string 
array of the form AS(N,2) with the 
lines:
LET AKN.I)

<inteoer/256} 
LET AS<N,2)

AS(NJ) x256»
This makes it possible, for instance, 

to store all prime numbers up to 
65535 in less than 16K. An undimen­
sioned string cannot do this because, 
as Mr Goodwin points out, in practice 
it cannot be expanded much beyond 
7K. Such a list is sufUcient for testing 
for primes up to the ZX-dl's limit of 
accuracy.

B CHR$(înteo6nCOOE

= 223 
16

LET R 
LET RO = 

Change line 4 to: 
4 LET PL - 32360 : IF PEEK 31418 
<> 148 THEN LET KY » B/KY 
Then enter as direct commands: 

POKE 32430,223 
POKE 32470,16 
POKE 32479,223

As I said earlier it takes a lot of 
typing but it is well worth it as it 
shows the capability of the PSG and 
makes a charge from the usual explo­
sions, zaps and so on.

Kevin Sibley, 
Sløugh, 

Berkshire.

INTEGER STORE
n your July issue Nick Goodwin 
says he has not found much use 

.or multi-dimensioned string arrays. 
One use on the ZX-81 is to store a list 
of positive integers in two-byte form,

I

Bayley, 
Tel/ord, 

Shropshire.

LITTLE BUGS
^little bug crept into the Ace 
ψβ sounds article in your July issue. 
It occurs in the word defined as Note. 
The mnemonics

IN Α,ΙΟΙ and OUT A,(01 
both need a number after them to 
ftinction correctly. In this case the 
numbers are both zero, so the word 
Note should read:
CREATE NOTE 205 c, PAUSE, 219 C.

Oc, 205 c. PAUSE , 211 c. 0 c, 
29 c> 32 c, 243 c, 201 c, 
Another problem occurred in Mark 

Carne*s Dangerman in the Software 
File of the same issue. Although the 
actual program was correct there was 
no way of telling what character the 
question mark in line 1 was. It should 
have been CHR$ 78. To enter this

NOBBLING SPECTRUM SOFTWARE
^uote from your April news item. Double Dragon. “Commo- 
^rdore . .. would only say that price was 'all to do with what the 

market will bear — not to do with what it costs to make’.” Quote 
from your February Response Frame, Time Bomb: “In the first 
place copying commercial software is robbing the programmer of 
his/her royalties ... I can have little sympathy for you if..

Atari software usually sells at between ¿10 and ¿30. Also, it is 
unusual for a Spectrum program to set one back by more than ¿10. 
These prices refer to cassette tapes. Of course, games software for 

the Atari machines is almost certain to be more satisfying but this is 
a function of the machine, not of the software houses.

In fact, upon careful examination of software pricing one is । 
quickly struck by the fact that the price of commercial software is 
positively correlated with the price of ¿he host machine. Slight non­
linearities in the correlation can be accounted for by introducing the 
gullibility factor associated with buyers of particular machines.

I nobble software. I do so to acquire a program for my personal 
use. I also buy. I won a Spectrum and, as a student, I am tempor­
arily affluent. This mixture of buying and procuring makes the 
average price more realistic. There is no way a program can be 
made impregnable to someone who is au fait with the host machine, 
so long as the expenditure of effort continues to be rewarding.

If the programmer finds himself suffering from reduced income 
and if lots of these creative gents so suffer, then their collective 

misery may yet bring upon them the realisation that it is they and 
we who count in this sordid business, and they may send their 
middlemen to join the Golgafrincham Reet.

Probably not, though. The consumer electronics industry, which 

now has a good grip on micros, will not allow it. Not that I mind. I 
keep my overheads low. I manage. But now and then I feel really 
sorry for others, the consumer classes, those { 
terrified by imaginary time-bombs.

Tim Magee, Bradford, Yorkshire.

OT·

•TO r unim3ginatives>
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just enter the following Poke, not 
forgetting to put a space after the 
graphic T :

POKE 16517.78
Incidentally, I was very impressed 

by “Ace sounds”.

I 
i r 
r

Timothy Skinner, 
Hoveton^ 
Norfolk.

I
I

I

SWAP FAULT
ilt hough I think I checked my 
Swap program in the July issue, 

a fault sneaked in.
I discovered it when I got a letter 

from R J Fox, Surrey, another Your 
Computer reader, who asked me how 
to change the program to divide a 
32K RAM into two 16K parts.

First the error in the original 
program. Even if it might seem to 
work, it only swaps two 6K parts 
instead of two 8K parts. To correct 
this, change the contents of 16537 to 
IF H.

To split a 32K RAM into two 16K 
parts, Stan by Poking 16389,127 and 
New. After this, change 16531 to 80 
H and 16537 to 3F H. All USR· 
routines stan at the same adresses.

Peter Havlykke.

HARDWARE
>n the article Submarine Mission 
> in the August issue of Your 
k.omputer details of hardware were 
omitted, The two*compu(er version 
— (0 be covered in Your Computer 
October was written around the 
PSGIO — sound/IO — board used 
for the Mozart programme in your 
March edition. One board is needed 
for each computer, though only a 
single connecting cable is necessary. 
Like the cassette, both are available 
from Protek Computing, Clydesdale 
Bank Bldng, S. Quecnsferry, 
Scotland.

Prices are as follows: PSGIO 
board, each £19.25 inc p/p; cable 
£4.75 inc p/p.

Rod Hopkint, 
Dunfermline, 

Fife.

The correction for the 48K version 
of the Spectrum 30 rotator in Your 
Computer, August Letters, rtserf 
stands in need of correaion. Fb is 
of course a printing error and 
should read F7,

Lines 40 to 60 in program 1 of 
the Vic Saucer Attack in the 
August issue have been corrupted. 
PortunatelY this program just 
prints the title screen and can be 
left out. More importantly some of 
the data items in program 2 are 
illegible. The last three numbers in 
line 200 are 68. 254. 254; the last 
five in line 210 are 124. 254. 254. 
16, 56; and the last three in line 
220 are 124. 254. 254.

If you are unable to key in the 
program but would like a tape of 
it. send £3.50 to: Damian 
McComb, 23 Woodland Drive, 
Quarry Vale. Dungannon. Northern 
Ireland.

In August's BBC Squeeze 
program line 4090 should contain 
the number 155 instead of 150.

EOnOWAL
The ceasefire has broken. After 16 months of 

silence the big guns of British home computing, 
Sinclair Research and Acorn, opened up on the 
same day. Both the Microdrive and the Electron 
have been on the verge of being launched for so 

long that neither holds any real surprises — beyond 
the fact that they now really do exist.

What is surprising though is that the Microdrive 
is likely to have a greater bearing on computing in 
the immediate future than the Acorn computer. It 
is probably the first time an add-on has upstaged a 
new micro from any company let alone one from a 
manufacturer as important as Acorn. With the 

Microdrive Sinclair has proved that a product need 
not be mechanically sophisticated to be techno­
logically significant.

The months of waiting may indicate that the 

Microdrive has been costly to perfect even though 
the components it contains are inexpensive. 
Because it costs little to build, in a year’s time you 

will probably be able to buy the Microdrive and 
Interface 1 together for £50 and blank cartridges for 
£2. After all the minimum price of the 16K 

Spectrum has dropped from £125 to £90 in just 
four months.

But even at its present price the Microdrive will 
aflect demand for storage devices above and below 
it in cost. It fills the yawning gap between the 

sluggish cassette and the expensive floppy disc 
drive.

Other companies have also been aiming to make 
that bridge — Coleco, for example, and Texas 

Instruments — whose £109 Wafertape is due 
shortly. Providing Sinclair’s product proves 
sufficiently reliable the price of floppy disc drives 

may be forced down to compete for sales to those 
who want fast mass storage for their home micro. 
At the moment the cheapest disc drive costs three

times as much as the Microdrive.
In the 1960s the Philips compact cassette 

knocked out the reel*to*reel as the main erasable 
recording medium. Many are now asking whether 
the Microdrive will in turn deal a similar blow to 
the cassette.

Sinclair’s drive is part of a two-pronged attack on 
cassettes. His Interface 2, due to be launched later 
this autumn has a port for cartridges as well as a 

joystick facility. With plug-in cartridges available 
for the Spectrum — the machine that sells more 
cassettes than any other — the effect on the way 
software is sold in this country could be dramatic.

At the moment cartridges make up only a tiny 
percentage of all program sales in the UK but in the 
States, where all the big-selling micros have ROM 

cartridge ports, there is a fifty-fifty split. For 
machine owners plug-in modules rule out loading 
problems; for software manufacturers they reduce 
the risk of piracy and can justify higher selling 

prices.
The Microdrive itself could also have something 

to say on the matter of piracy — but only if Sinclair 
sells tapes to the software houses at a low enough 
level to make the difference between a blank and a 
commerical program as small as possible.

Using the Microdrive the sort of software that 
runs on the Spectrum will become more ambitious: 
mass storage favours games of strategy, such as 

board-games and complex adventures, as well as the 
more serious spreadsheet programs that could load 
VisiCalc-type files from the stringy-floppy.

It is clear that Sinclair has transformed the 
Spectrum without making any changes to the 
machine itself. But if only Sinclair would produce a 

real keyboard, a Spectrum-like machine 
incorporating two Microdrives could out-perform 
micros which cost more than £1,000.

How to write for Your Compuier 
\Nq called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to go about it. Ideally, all articles should* be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 

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

magazine and includes illustrations.
Why not give it a try? You have nothing to lose but your postage.
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News
Today's American Timex-Sinclair 
2000 could be tomorrow's British 
Spectrum
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In the 1900'$ e microbus was a red VW yan full of hippies. Now a 
Swansea Sard dealer called Coteglade has appropriated the word to 
mean a double-decker loaded with microcomputers. "There is no way 
that a person in Bangor or Aberystwyth is going to travel to Swansea 
simply to see us" says Coteglade's Andy Sherdiff "so we must go to 
them".
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Now THAT THE NEW range of Timex 
Sinclairs has gone on sale in America 
the implications are clear for Britain. 
Sinclair’s launch of the Interface Π 
in September which allows cartridge 
software and joysticks to be plugged 
into the Spectrum is only a 
temporary measure. To keep the 
Spectrum competit ive as Texas, 
Atari and almost everyone else drops 
their prices to £100 Sinclair will 
have to build in even more features. 
Although he plans to move into the 
16«bit arena Sinclair is not planning 
to move out of the games machine 
bargain basement just yet. A 
Spectrum with built-in cartridge 
and joystick ports together with 
three channel sound and a better 
keyboard around fit the bill. This is 
almost exactly what the Timex 
Sinclair 2000 is. The Spectrum 
lookalike Timex 1500 is merely a 
ZX'81 with a built in 16K 
RAMpack 1
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Dragon — 
speak to me
Now YOUR Dragon will be able to 
aniculate — a synthesiser enabling 
speech to occur simultaneously with 
graphics is available from JCB 
Microsystems.

Depending on length of individual 
words» around 40 words can all be 
spoken from one command. Five 
new Basic commands are introduced 
when the module is plugged in. The 
Say command controls around 200 
predeñned words, but you can create 
your own vocabulary from a set of 
64 allophones» or speech sound 
components.

The £37.95 speech synthesis 
module is based on the General 
Instrument SP0256 Speech 
Processor. Apart from the Texas 
Instruments synthesiser, which is 
also used in the BBC, there is only 
one other chip» the Voirax, in current 
use for this end of the market.

CRL names 
the fifth man
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The smile that says Fve finished. 
Following three months of after­
school programming, 15-year-old 
Richard Taylor has put the final 
touches to Fifth, an extension to 
Spectrum Basic for the machine- 
code-shy games programmer.

Taylor is also author of the highly 
successful Computer Rentals High 
Resolution program for the ZX-81, 
the software equivalent of a course of 
monkey glands for Sinclair’s aging 
machine.

CRL boss Clement Chambers is 
clearly deeply impressed by Taylor’s 
software writing: “After the hi-res 
program I thought ‘Who is this 
masked man’.“ At £9.95 Fifth offers 
25 commands and 13 extra functions 
for fast and smooth animation and 
will also help you create more 
impressive sound effects.

It is interrupt-driven and so is 
unaffected by the speed of Basic. Its 
main advantage for the layman over 
machine code is that a Fifth routine 
can be nested in a Basic program and 
because of its Basic-like format 
reveals at a glance just how it works 
and what it is there for.

((

Sinclair prize 
for breakfast
Snap, crackle, pop, zap, zap, zap; 
Tony the Tiger says Sinclair is 
Grrreat! Instead of the traditional 
plastic cartoon characters which 
drop out of the box into your bowl of 
cornflakes, Kellogs and Asda stores 
have come up with a new way to sell 
more cereals. From 12 September to 
8 October anyone buying a packet of 
Frost ies and a packet of Rice 
Krispies from an Asda store will be 
able to enter a 
competition to win £250 of Sinclair 
goodies. Each of the 93 stores will 
have a prize to give away consisting 
of a 48K Spectrum, ZX Printer and 
ten Sinclair cassettes ranging from 
Vu 3D to Horace goes skiing.

wordsquare
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r news
Prices — Texas and Atari enter 
the £100 bargain basement
Texas Instruments has set off 
another avalanche in computer 
prices by dropping the 16-bit TI- 
99/4A from £150 to £99. Better 
design has made the cuts possible. 
Atari is reacting by dropping the 
price of the 400 to around £100 and 
the 800 to £200 in order to make way 
for the new 600XL which arrives 
this month for £159 and the 800XL 
which will cost £249.

Rumbclows has taken £10 off the 
I6K Spectrum, to £89.95 and 
Sinclair is selling a ZX-81 starter 
pack which consists of ZX-81, 
RAMpack and a free software 
cassette for £45. Two years ago it 
would have cost you £125. With 
ZX-Sls wholesaling at less than £20 
further cuts are likely. The Colour 
Genie previously £199 for 16K is 
now on sale at £168 for 32K plus 
£40 worth of free software.

The Aquarius is not being 
officially discounted by Mattel, 
although Silica Shop is offering the 
4K machine with 16K of RAM for 
£99. The RAMpack would 
ordinarily cost £29.95. Sord has 
already sliced the M-5’s price by £40 
to £149.95. Existing M-5 users will 
be able to obtain the Basic-G 
graphics cartridge, ordinarily worth 
£35 for free.

Dragon Data believes that “There 
are two market leaders as far as we’re 
concerned — Sinclair and Dragon,
and to this end a 64K Dragon will 
soon be introduced for less than 
£200. A Dragon 128 is also planned. 
Officially Commodore who helped 
to start the price collapse by 
reducing the CBM 64 to £239 will 
only say “Everyone else is fighting 
us,” but in America the 64 is set to 
drop to $99 eventually. In Britain 
the price could be £150 this year and 
£99 next with the Vic-20 selling for 
unbelievably low prices.
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Your Computer 
breaks record
Your Computer is now much the 
biggest-selling computer magazine 
tn Britain, and that is official- The 
latest figures from the Audit Bureau 
of Circulations which keeps watch 
on magazine and newspaper sales 
shows that Your Computer sold an 
average of 120,488 copies each 
month for the first half of this year. 
No other computer magazine has yet 
broken the magic 100,
When Your Computer started up in 
June 1981 it was Britain’s only home 
computer magazine. It started as a 
bimonthly with a 40,000 print run 
but was such a success that it went 
monthly in October of the same 
year.
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Your Computer ârt/st's impres­
sions of the new range of Sinclair 
micros. The decision to move up 
from 8-bits to 16-bits has delayed 
their introduction but both the 
desk-top and the portable should 
come next year.

ZX-84 
sweet 16-bitter

Olympus is offering a pocket-sized microcassette recorder designed 
specifically for loading home computers. In addition to storing programs 
on CT15 tapes the Peadcorder C100 can be used as a conventional 
dictation recorder. The only catch is the price, around €70 when it is 
launched next month.

Whatever Sinclair may do to 
freshen up the appeal of his 8-bit 
Z-80 based ZX-Sls and Spectrums 
he knows that the future lies with 
16-bit processors with greater speed 
that can address more memory.

The core of his plans for 1984 is a 
£300 machine designed around a 
Motorola 68000 16-bit processor, 
which will compete with business 
machiens like the IBM PC which 
can cost ten times as much. 
Sinclair’s machine will incorporate 
Microdrives which will make it 
slower than its disc-based rivals but 
will make it easier to make it 
portable.

Sinclair would like to build the flat 
screen into the project — now 
codenamed ZX-84 — but delays may 
make that impossible. His first flat 
screen TV will now probably be 
launched in October and so it may

not be possible to produce the larger 
Hat screens for the ZX-84 till the 
middle of next year.

Sinclair watchers speculate that 
the ΖΧ·84 will also contain a Ζ·80 
chip, partly to encourage current ZX 
fans to move up.

Apple falls on 
the MPF II
When the Microprofessor MPF 
II appeared, with the performance of 
an Apple for a fraction of the price it 
looked too good to be true. Now 
Apple has obtained a high court 
order restraining Sirtel from selling 
the Microprofessor in Britain. 
Apple’s Mike Spring claims that the 
MPF II which is built by Multitech 
in Taiwan contains a copy of the 
Apple ROM.
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IOTHLORIEN (1)
WARMASTERS

BATTLE YOUR WAY THROUGH 
TIME WITH WARGAMES FROM 

ANCIENT GREECE TO THE 21st CENTURY

470 TYRANT OF ATHENS 
adventure wargame
ZX81 16K : Spectrum 16K 
Dragon 32 : Tandy Color 32K

431 PELOPONNESIAN WAR 
dip^omacg end etretegic wergeme 
ZX81 16K

β z:“
C 30

A 
D

ROMAN EMPIRE 
strategic wargame with 3 levels of 
play.
ZX81 16K : Spectrum 16K 
Dragon 32 ; Tandy Color 32K 
Atari 40CV 800 48K 
BBC Model B

il«r

11Θ0 SAMURAI WARRIOR 
adventure game in medieval Japen. 
ZX81 16K : Spectrum 16K 
Oregon 32

1201 WARLORD
adventure wsrgarrte set in medieval 
Japan. 3 levels of play.
2X81 16K : Spectrum 48K 
Dragon 32 : Tandy Color 32K 
(coming soon for Atari and 
ORIC 1 48ΚΪ

1800 PRIVATEER 
real time graphic· games to sink 
French warships.
Combined caMette contains 
both

2X81 1βΚ AND Spectrum 4βΚ 
for only £4.80

1
* k
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1861

1944

la

2000

JOHNNY REB 
all graphicfl wargame for 1 or 2 
player·, manoevering troop· on a 
battlefield
Spectrum 48K

PARAS
all graphics wargame to destroy 
erxmy brvlge.
2 battlefields. 10 leveb of play. 
BBC Model B
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SOFTWARE 
for ZX-81, Spectrum.BBC Micro, 

Dragon or Atari
50 Maths programs on 5 cassettes provide a complete course 
for users from 6 to 76. Improve your Maths and programming 
skill with Simon Software. Each tape contains 10 programs, 
written in Basic, making full use of COLOUR and SOUND to 
stimulate interest, also allowing selection of different levels of 
difficulty.
Maths 1 Number, Area Fractions, Decimals. Money Length, 
___________Number, Estimation, Test 1, Game 1._________________  

Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time, 
___________ Number, Estimation, Test 2, Game 2__________________  

Maths 3 Directed Number, Co-ordinates, Angles, Scale, 
Probability, Density, Temperature, Estimation, Test 3, 
Game 3.

Maths 4 Square Roots, Indices, Circles, Inequalities, Statistics, 
Number, Fractions, Angles, Test 4, Game 4.

Maths 5 Equations, directed Number, Statistics, 
Probability, circles. Equations, Pythagoras, 
Simultaneous Equations, Test 5, Game 5.

High quality tapes copied at normal speed for 
problem-free loading. Cassettes (with 10 
programs) — £4.95. Booklet containing complete 
set of printed programs — £2.45 (not yet 
available for Dragon and Atari). Please add 55p 
for postage and packing. Send s.a.e. for free 
catalogue of other education programs. (Dealer 
enquiries welcomed — generous quantity 
discounts!)
Send cheque/P.O./Requisition order to:

SIMON SOFTWARE
DEPT YC. FREEPOST. NEW END 
REDDITCH B96 6NE
Pteese stete Type of computer' 
ZX-S1 /IKK ZX^t flbKi. SPECTRUM. BBC M/CPO. 
DRAGON or ATARI.
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REDWEED
all graphics wargame in which you Μ ■ 
must prevent the Martians and 
Redweed reach London.
Spectrum 48K

BATTLEZONE 2000 
all graphics tactical wargame to 
destroy the supertank before it 
escapes from the map. 10 levels of 
play.
BBC Modal Θ

PROGRAMMERS > help fiN the gaps with your wargames. 
Machine code programmers wanted.

ZX81 16K 
Spectrum 
Atari

PRICES
£4.50
£5.50

£12.50

BLANK DAU 
CASSETTES 
£5-95 Inc VAT 

IV>ff<ideand 
Racking 45p

BBC B 
Dragons 
Tandy

£6.95 
£7.95

Computer Grade Data Cassettes suitable lor use m all of todays home computers. 
Each comes with us own case

Av9itsbte from better sfwps of dif9ct by onfer. Access Number. CbecMS or
Poste/ Orders. PÎeese peyeb/e to:

M.C. LOTHLORIEN
Dept YCS, 4 Granby Road. Cheadle Hulme. Cheshire SK8 6LS

nI Tick fff lurthtr mbriutiM
, VIC 20 PRODUCTS
I □ COMMODORE 64

U wMi « *»*«>«*< «*"4 "V'·
PUA$( StNOMC

I Pack of W Data Cassettes 
■ 9ly PrIM tarsi
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News

D D

My Talking Computer will teach 
me to tell time and learn tables

Company Machine 
Superior BBC

TOP 20
Game 

Alien
Dropout Software 
Arcadia Imagine 
Blue Max Synaps 
Bonka 
Flight 
Simulator
3D Grand D. K. 
Prix 
Hobbit

Vic-20 
Atari 

Morrison Dragon 
Psion ZX-81

ZX-81

f

Tronics
Melbourne Spectrum 
House 
Ultimate Spectrum 

Spectrum

Vic-20Rabbit 
Software Vic-20 
City
Bug Byte Spectrum

Automata ZX-81

QuicksHva BBC

Atari

. Jet Pac 
'Jumping Imagine 
Jack 

□Kreil 
EJKrazy 

Kong 
Manic 
Miner

„ Pimania
□Protector Quicksilva BBC 
• QS

Syn­
thesiser 

eShamus 2 Synaps
□Starship Acornsoft BBC

Command
□Transyl­

vanian 
Tower

* tSTraxx 

■ 'Winged 
Avenger

Shepherd Spectrum

Llamasoft Vic-20 
Workforce Spectrum

Snow white software 
from magnificent 7
Seven leading U.K. software 
houses have formed the nucleus of 
an organisation which says it is 
committed to maintaining promised 
mail-order delivery times, replacing 
defective stock and dealing promptly 
with customer and dealer com­
plaints.

Gosh, as Batman would say — and 
indeed GOSH is the acronym 
formed from the new organisation's 
title, the Guild of Software Houses. 
The seven sisters of the British 
software world who founded GOSH 
are Bug-Byte, New Generation, 
Virgin, Salamander, Quicksilva, 
Silvasoft and Sofiek. So if these 
companies are failing to provide you 
with proper service you now have 
carle blanche to get on the phone to 
GOSH secretary Mike Johnston, 
01-801 9172.

“We needed an organisation with 
teeth which means putting in a lot of 
money to run an office” commented 
Guild Chairman Nick Alexander. So 
members pay a hefty £500 on 
election lo the Guild. If they blot 
their escutcheon they will be subject 
to the Guild Disciplinary Procedure 
involving fines, explusion and 
general casting into the outer 
darkness.

The Guild is really the brainchild

You ARE NEVER too young for 
computers says Burke C Pullman of 
Microspeech. The first product from 
Microspeech designed to demon· 
strate this is a talking computer for 3 
year-olds and up. For around £60. 
My Talking Computer comes 

Computerof the Computer Traders 
Association, itself formed in 
September last year by companies 
like Atari, Tandy, Boots, John 
Menzies, Virgin and Silvasoft. 
“There are two aspects to software 
trading — political and legal” said 
Nigel Buckhurst of the CTA.

While we’re very good on export 
advice and dealing with government 
departments, we felt it was wrong 
for CTA to get too involved in legal 
problems, which are also very 
expensive.”

Hence the formation of the Guild. 
As time goes on, CTA plans to form 
other specialist sub-groups and is 
working on one dealing with 
business computers together with 
the Office Machine Equipment 
Federation.

More importantly CTA has plans 
to stop the selling of software in the 
U.K. altogether. This is a legal nicety 
— software will be licensed rather 
than sold, so it will never be the 
property of the end user. This would 
make life tough for tape libraries and 
software poachers. This could be 
almost as revolutionary as the clause 
in GOSH’s customer guarantee that 
says members undertake to avoid 
advertising products as available 
before this is in fact the case.

complete with a suite of programs 
ranging from a talking clock which 
Microspeech claims can teach a child 
to tell the time in less than a day, to 
tables programs, calculations and 
games.

Burke C Pullman says that they 
adopted a non-standard keyboard 
because “the Qwerty keyboard is 
intimidating.'* Each program has a 
separate overlay for the spillproof 
keyboard and the overlays are bound 
into a book. When the child pushes 
the square marked On an American 
woman’s voice asks him or her to 
press Go and then asks questions or 
plays games which require the child 
to respond by pushing the correct 
areas of the keyboard, The most 
spectacular program is the talking 
clock which has clock hands instead 
of the keyboard which the other 
programs use. The voice issues

Sweet Talker is a new plug-in speech module for the Spectrum from 
Cheetah Marketing. It is an allophone speech device with a built-in 
speaker. Cheetah promises "no more lonely nights — a companion for 
just C34.35"presumably referring to the time it will take you to program in 
speech one sound at a time. Also illustrated is Cheetah's 32K RAMpack 
for the 16K Spectrum, which costs £39.95. Cheetah is on 01-240 7939.

commands like “Set the hand to two 
thirty” and soundly licks-ofT anyone 
who gets it wrong before eventually 
giving instructions to get it right. 
The Talking Computer has been 
used with some success in a remedial 
unit at Fountaindale School.

The machine is battery powered 
and sturdily built to resist the 
ravages of young children. Inside it 
has an 8-bii processor not entirely 
unlike a-6502, 28K of RAM and a 
massive 128K of ROM containing 
21 programs. The computer will 
accept further 128K and 256K 
ROMs which will deal with music, 
learning foreign languages, and 
more games. My Talking Computer 
was designed in Britain by 
Microspeech and Electroplay and is 
manufactured in Hong Kong. It will 
be available in High Street stores 
from October.
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MICRO POWER
ARE TOP OF
THE CLASS! Μ

Λ

Π

71

o
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. . . AND WE'VE WORKED HARD TO BE THE BEST! Micro Power are 
an official service and information centre, and we are major 
suppliers to Government and educational establishments, and 
stock the complete range of Acornsoft and Program Power 
software as well as a wide range of B.B.C. Micro and general 
computing books. Our expert staff are always on hand to provide 
advice and assistance in the relaxed 
atmosphere of our showroom. _____ I

COMPUTERS t

m

;o

BBC Model A .............................................................299.00
BBC Model A with 32K......................................... 339.00
BBCModelB .............................................................399.00
BBC Model B with Disk Interface...................P.O.A.

MONITORS

PRINTERS
Epson FX80....................
Epson RX80 .................
Epson MX80 HIF/T ..
Olivetti Spark Jet ...
SeikoshaGPIOOA ...
NECPC8023 .................
Parallel Printer Cable
Standard 10" tractor feed fanfold paper 

(per 1000)............................................
Epson refill ribbons..........................................
Epson MX80 Dust Cover ..............................
Epson FX80 Dust Cover ................................

** Π

, 286.35
.... 343.85

. 123.05

...458.85

... . 342.70 

.... 399.00 

... . 399.00.

.... 229.00

.... 373.75^

..........15.50'

DISK DRIVES
TEAC 40 track
TEAC 40 track
TEAC 80 track
TEAC 80 track

100k) ...
200k
200k
400k
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228 85 
. . 424.35 

. 327.75
569,25 

. 396,75

.711.85
TEAC 80 track double sided (400k) ..............................
TEAC 80 track double sided double drive {800k) .
TEAC CS55ES 40/80 track 100/200k (switchable) .... 374.90
TEAC CD55ES 40/80 track 200/400k (switchable) 626.75
TEAC connecting cable ...................................................................17.25
Acorn 40 track (100k) ........................................................................264.50
Acorn 80 track double sided double drive (800k) ........... 803.85
Torch 80 track double sided double drive, 64k, Z80 & CPN 

operating system ............................................................ 897.00
Shugart 40 track nook) .................................................................... 263.35

additional drive for above (100k) .....................................163.30

ALL PRICES MCLUOE VAT. CARRIAGE FREE FOR ALL COMPU^RS, 
PRINTER. MONITORS ANO CNSX ORIVES CARRIAGE FOR BOOKS ANO 

SOFTWARE · ONLY 55p PER ORDER.

Send an SAE for our complete Mating 
of hardware, software and books. 
ACCESS and BARCLAYCARO welcome I 

/■
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;o

Z ACCESSORIES S

WE fkVE PLACED LARGE 
ORDERS FOR THE ELECTRON : 

PLEASE 'PHONE 
FOR AVAILABILITY

P
kWWW

Concept Keyboard .........................
Cable for above ................................
Acorn Joysticks (pair) .................
Canvas cover for BBC....................
Vinyl cover for BBC .........................
Complete upgrade .........................
VIA chip .................................................
Buffer chip LS244 ...........................
26-way connector ...........................
Disk interface (including fitting) 
Econet Interface ..............................
3 C12 Cassettes ................................
3 C15 Cassettes ................................
3 C20 Cassettes ................................
SS/SD Diskettes ..............................
DS/DD Diskettes ..............................

Wordwise ............................................
View .........................................................
Speech Synthesiser.........................
Beebpen .................................................
Kisho cassette recorder...............
Acorn BBC Recorder......................

... 79.35 
. 20.70 

13.00 
..........3.95 
..........4.50 

.... 75.00 
..........4.95 
..........1.25 
..........2,45 

,,,,97.00 
,,,, 70.00 

..........2.13 

..........2.24 

..........2.53 

..........2.88 

..........4.03 
. . . . 45.43
... 59.80

. . 55.00 
. . . . 45.94 
.... 19.95 
.... 29.90

O

73

O

o
z

DeptYC9 
8-81 REGENT STREET, 
CHAPEL ALLERTON, 
LEEOS LS7 4PE 
Tel: <05321583186 or 696343

m
MICRO POWER - PUT TO THE 
TEST WE'LL PASS WITH HONOURS! 30

(g ® (T) E ® @ (p) @ ® (Ëj ® ® □ ® ® (ôi ® @ ® ® ®
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I could 
do 

that···
Computers use quite a nice 
trick when they subtract one 
number from another: they 
simply switch all the bits in the 
number to be subtracted — 0 
to 1, and 1 to 0, then add 1 — 
called the "two's complement 
of the number. Then all that 
need be done is to add the 
resultant numbers. For 
example: in a 4-bit computer, 
taking 5 from 11 gives, in 
binary:

Μ

1011
-0101

1010First *- Invert 5 
Second — Add 1 1011
Now add 1011

+ 1011

Gives 10110
The most significant bit will 

not fit in 4 bits and the
computer simply ignores it. . . 
so it is left with 0110 — 6 — the 
correct answer! Last month's 
puzzle dealt with addition — so 
those of you that did the puzzle 
will already have done half of 
this month's. We are looking 
for the best program to take 
two 16-bit numbers, in binary, 
and subtract the second from 
the first, giving the result in 
binary too. Next month: 
Multiplication.
July's competition to write a 
program which displayed the 
spread of random numbers 
proved easy enough for most 
entrants. The £15 prize goes to 
S Middleton, 57 Downs 
Valley Road, Woodingdean, 
Brighton, for the following 
program to run on a Dragon 32: 
10 R = 100:DIM FIR)
20 PMODE4.1;PCLSO;SCREEN 

1,1
30 FOR 1-1 to 150*R
40 N = RND(R)
50 F(N) = F(N) + 1
60 PSET (28 + N*200/R,

192 - FINI»
70 NEXT I
80 GOTO 80

Machine 
code
"Not only do I not understand 
machine code but ! find the 
business of typing in other 
people's machine code programs 
confusing. Could you explain 
what for instance, a hex loader 
is and what it does?"

Unless yov have an assembler there 
are two problems with writing 
machine code on a home micro; that 
is, where to enter it and how to enter 
it.

These problems are highlighted on 
the ZX-81. So slow is the ΖΧ-8Γ$ 
Basic that anyone wanting to write a 
fast-moving game is greatly 
encouraged to learn machine code, 
and perhaps more people have learnt 
Z80 code on this micro (han on any 
other. Yet, at the same time, it is a 
particularly awkward micro 
which to write machine code.

For a start where can you store the 
code? One possibility is to lower the 
top of the Basic program area, 
RAMtop, and house the code above 
it. But how can you save it there? 
Unlike other micros the ZX-81 has 
no facility for Saving a specified 
block of memory: you can only Save 
a Basic program.

The solution adopted by most 
programmers is to store the code 
within a Basic program in a Rem 
statement. It can be safely Poked 
into the line after the Rem since the 
Basic interpreter ignores any 
character after the Rem.

First you need to ensure that there

on

/ Z 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.

Commands like the 
code and the«( **

are enough characters on the line to 
accomodate your machine code 
routine and also you need to find out 
where in memory the Rem begins — 
the start address of your machine 
code. If the Rem statement on the 
ZX-81 is the first program line the 
start address will be 16514.

This rather cumbersome pro­
cedure is unnecessary on most other 
micros.
Spectrum's Save
Dragon’s CSaveM allow you to Save 
a stretch section of code anywhere in 
memory, whether within a Basic 
program or not.

The other problem that often 
mystifies beginners is the business of 
entering code. It is probably easiest 
to insen the machine code instruc­
tions in Data statements, read them 
into a variable and then Poke them 
into the required section of memory.

The alternative is to input them

directly from the keyboard and for 
this you will need a hexadecimal or 
decimal loader. A good loader should 
allow you to input numbers either 
one al a time or in string and then 
print out the number and the 
address to which it has been Poked.

In addition a hexadecimal loader 
will need to convert the hexadecimal 
input to decimal. This is because 
although înost machine code 
programmers prefer to work in 
hexadecimal most home computers 
require a number to be in decimal 
before it can be Poked into memory.

You do not need to understand 
machine code to be able to use it in 
your own programs. Many short but 
effective routines have been 
published. Typically they are for 
scrolling the display or inverting the 
display. If you understand how and 
where to insert them you can easily 
pep up your Basic programs.

What does CP/M do?
"Can you define CP/M and explain its advantages?"

CP/M IS A SPECIAL type of program 
known as an operating system. It 
usually comes as a standard supplied 
software package with larger 
computer systems. Generally it runs 
on Z80 or 8080-bascd micros, 
though there are versions available 
to run on other processors. It also 
requires a certain amount of 
memory, usually 64K and at least 
one disc drive.

The Camputers Lynx will 
probably be the first cheap home

computer capable of running CP/M, 
which will greatly increase its 
importance. But for it to be capable 
of doing so a user must add memory, 
in this case 128K of RAM is needed, 
and a disc-drive.

Nowadays CP/M is firmly 
established as the standard micro 
operating system, especially among 
business or serious users. Originally 
it was developed as a tool for 
hobbyists by Gary Kildall, a young 

fcontinued on page 47)
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A uniquely sophisticated EPROM PROGRAMMER as used 
by various labs. incl. Sinclair Research.

BLOPROM-81
Eprom programmer for the 2516, 27XX single supply families. 
Yes, even the 27128 from 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 
routine 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 I 
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 8-12K but can be moved to 
12-16K. Comprehensive notes + example £29.95
CRAMIC 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 rnnnîn» 
Resides in 16-32K. 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 16 pin sockets. Mating plugs supplied £18.50
PIO-81 As PIO-SP but for the ZX81 £13.00
DREAM-81 Full 64K Rampack with link options to disable 
O-8-16K. Plus a 28 pin EPROM socket for 2716/2732/2764 and 
even the latest 27128 from Intel. Fast/slow Eprom option. 
Professionally built and tested. In an ABS case with an LED 
indicator £49.95
PROMER-81 At last! A low cost reliable programmer for 
2516/32, 2716/32 EPROMS. This is the 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 above) to write them. Can
use 2516/32 or 2716/32

Â ^**’*^·

i

£14.95

£19.95

PRINTER/MONITOR

ACCESSORIES

MSB Monitor Stand for BBC 
micro. Sits over the Beeb 17” x 
12”x3.75” P + PÍ3.50
PSS Standard printer stands for 
OKI. Epson etc. 15' x 12" x 4,5"
P + PI3.5O £16.95
PSL Large model 17” x 14.5” x 
3.75” P-t-P£3.5O

PSC-2 for Epson MX-lOO 
etc. 21" X 14" X 3.75’"

£19.95

X 14 
Γ + P Q 50 
Custom Printer S 
larger printers 
POT Printer Output Tray 
for 11 ” fanfold paper P -i- P 
£3.50 £16.95

Stands tor 
P.O.A

«
J·

' UK,VAT extra. No VAT on exports P + PUK.Free' 

Europe + 5*^0 — Overseas + 10%.

& Worldwide dealerships available.
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ORIC SOFTWARE
Dept. YC(1) 118 Worcester Rd, Malvern, 

Worcs., WR14 ISS
SPECIALIST SUPPLIERS OF ORIC SOFTWARE 

BIORHYTHMS 48K 
SYNTHESIZER 48K.............
ZODIAC ADVENTURE 48K 
CHESS 48K.................................
ORIC BASE - Data b8se48K 
MULTI GAMES 48K 
ORIC LANDER 46K 
FORTH 48K...................................

Postage & packing 50p (1 to 7 cassettesi 
ORIC CASSETTE LEADS: - 7 PIN DIN - 3 JACKS .. 
48K ORIC

CGP-115

NOW IN STOCK 
Postage and packing......................
4 COLOUR GRAPHIC PRINTER 
Cable for Oric Computer.............
Postage & packing..........................

...........5.95

...........7.95

...........9.95

........... 9.95

........... 9.95

...........7.96

........... 7.95
.........17.50

.............2.25
.........169.96
.............5.95

149.00
........... 22.95
.............5.95

Return to:
ORIC SOFTWARE, Dept YCd), 118 Worcester Rd, Malvern, 

Worcs., WR14 1SS. Tele. Malvern (068451 62467

çI KevB 8 1SK Oric 
4βΚ One 

Mv Boftwtre intuit* ere:-> 
Hom« 
Gern«!
Other IPl«8M Bp«erfy)

AddreM
Lj
O

θυΐίΠΟΜ 
Edu cotion

C 
c

Postcode ....

Ch«qu««ncloMd..................
PtMM debit mv Accm/ViM

ΑΜβΜ/Oclub- WrthC.........

No

SOFTWAREE WRITERS:— Lump sum or royalty payments.
Send tapes Er details.
(Tapes not returned unless postage Is included!.

reprints
If you are interested in a particular article/special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE!
We öfter an excellent, 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.

prestigeous addition

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
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fcontinued from page 45) 
American computer fanatic who is 
now a multi·millionaire at the helm 
of Digital Research, one of the 
largest micro-software houses in the 
world.

What makes CP/M so wonderful is 
that it makes every computer look 
the same as far as software is 
concerned. In principle you should 
be able to load a disc ftom any CP/M 
computer into another and the 
software contained on the disc 
should load. In practice this does not 
often happen because different 
machines use different disc formats 
and have differing disc hardware.

Discs recorded in the IBM format 
tend to be the most common and 
they can usually be swapped 
between different CP/M machines. 
The larger machines usually have 
Basic on disc rather than in RAM,

and this means that applications 
software, that is the programs that 
run on the machines, only have to be 
written for one CP/M machine.

It is a trivial matter to transport 
them to other CP/M machines pro­
vided they contain no instructions 
that make special use of a machines 
features.

Because CP/M is available on such 
a wide range of machines, there is a 
very wide choice of available 
software. Any manufacturer 
designing a new business micro will 
choose to run CP/M as this wide 
range of software makes his micro 
look all the more attractive to the 
buyer. A software manufacturer, on 
the other hand, wilt develop 
software for CP/M because so many 
people already have it.

Digital Research has developed a 
similar product to CP/M which

Program flowcharts
20 Input A$
40 Print As
Figure 1

! Input Aj

«
yes

t-Btl
11 At !

Print At

no int !Print 
’’wrong”

Figure 2 «
yes

Set Be Input At tcBt" Print At

no

Figure 3
Print 

’wrong”

performs the same standardising 
task, but for graphics. It allows a 
programmer to develop graphic 
images on one machine, and will 
allow the same image to appear on 
another machine when fed with the 
same data.

It is unlikely that CP/M will 
appear on the Spectrum, although

not impossiDie. i ne reason tor tnis is 
that Sinclair Research has opted for 
a non-standard mass media, the 
Microdrive, and supports it with a 
number of built-in commands — the 
ones that appear on the keyboard but 
cannot yet be used.

Also as the Spectrum has only 
48K, loading in CP/M and a relevant 
version of Basic would not leave 
much room for applications 
software.

Computer scientists always insist 
that you must carefully plan and 
flowchart your program on paper 
before you ever touch the keyboard. 
On the other hand most computer 
users just hack around on the screen 
until it works, so is all that 
preliminary planning really the best 
way to go about it? The answer of 
course is yes and no, as it all depends 
on how complicated the program is, 
and how experienced you are.

Without a doubt flowcharts are an 
excellent way of finding bugs in your 
programs but to make a start you 
need to understand the language. 
There are many symbols used in 
flowcharting but as far as most 
programs are concerned there are 
only three different situations and 
symbols to worry about.

Input/output describes entering 
responses from the keyboard or 
joysticks and sending output to the 
screen, sound channel or printer.

Process describes any part of the 
program which manipulates the 
information.

Decision points are usually the 
most important parts of the program 
as it is the arrangement of these 
which make the computer appear 
intelligent.

Input/output ! !

Decision

programtnProcess

Figure 1 is a very simple flowchart 
of a routine to print a character on 
the screen.

Now add a process, a decision 
point, and an alternative program 
path.

10 LET Bl·"TEST"
30 IF AK>B$ THEN 100

100 PRINT'WRONG” 
See Figure 2.

Of course that program does not 
do what you really wanted as even if 
you are right you are told you are 
wrong! What we need to add is a 
longstop which catches you when 
you are right, and why not 
automatically return for another 
input? There is no point going-back 
to the start as B$ is still set.

50 GOTO 20 
110 GOTO 20 
See Figure 3. 
Keith and Steven Brain

Using subroutines
Most versions of Basic allow you 
to use subroutines, but when should 
you bother to use this programming 
method? The important thing about 
calling a subroutine with Gosub is 
that the program remembers where 
it was and Returns to that particular 
point. The parts of a program to put 
in a subroutine are really any 
groups of lines which are used 
several times.

There is not much point in putting 
a single instruction like

PRINT Al
as a subroutine, as you still have to 
pul Gosub — line number — 
wherever you want to call it in the 
program. The more complicated 
your program and the more complex 
the contents of your subroutine, the 
more useful it is likely to be.

Arranging your program as a 
series of subroutines can make it 
easier to plan, and may also make it 
run faster. Frequently used sub­
routines should be put near the stan 
of the program, as each time a Goto 
or Gosub is met the system searches 
for that line number from the start of 
the program.

Parts like instructions which are 
not needed frequently are often put 
at the end of a program and are only 
called at the start of a program, or if 
you need help. For example, a 
simple, database program might 
consist of a help subroutine, three 
'action’ subroutines, and a keycheck 
routine which decides where the 
program should branch. See drawing 
above.

Keith and Steven Brain
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g ADVENTURES

for

ATAM 400/800 32Κ BBC 32Κ

*

COMMODORE 64 LYNX 4ΘΚ

I NASCOM 32K OR/C48K

SPECTRUM 4BK
I

380Z 32K

I These games are very much bigger
1 than normal adventures that you can 
I buy. They cost £9.90 each and may 
I well take you months to solve!

Λ

1) Colossal Adventure
The classic original "Adventure' 
with all the original puzzles plus 
a complete new Master Game. λ

2) Adventure Quest
An epic puzzle journey through Middle 
Earth.

Rianaiiaitaiiaiumaiiaiiaiiaiii cr
\

1

I3) Dungeon Adventure
A truly massive game with over 100 
puzzles to solve.

Dealer 
Enquiries 
Welcome

What the reviewers say
"The descriptions are so good that 
few players could fail to be ensnared 
by the realism of the mythical worlds 
where they are the hero or heroine... 
The booklet supplied with each 
program is very helpful. Extensive 
information is supplied about the 
game scenario, saving your current 
position on tape and there are hints 
about the sort of words which are 
understood by the computer. Each of 
the games has a vocabulary of about 
200 words ...
The Level 9 programs are great fun to 
play, and plenty happens to keep you 
bemused and amused for hours on 
end.

1
g

1 I

- Which Micro & Software Review, 
August

"A minor miracle of programming", 
"An impressive suite of adventures. 
They are always a pleasure to play"
-Popular Computing Weekly. 12 May & 

23 June

Send order, or SAE 
for catalogue, describing your micro, 
to:

LEYEL 9 COMPUTING
Dept Y, 229 Hughenden Road 

High Wycombe, Bucks HP13 5PG
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NEW Adventure for your 
Vic-20 and Commodore 64

e

c.
ε

■VÎ ft
For Your \/ic-20 ■+■ 16K the enchanted Chalice 
£8.50.

For your CBM 64 Dead Man's gold £9.00.
Find the Chalice if you can — a very, very 
frustrating journey.

Dare you seek out the dead man's gold? Will you 
find the treasure and return to the correct grave. 
Avoiding the Dragon's, Wolves, Dwarfs, Lions 
Ö· Witches. Watch out for the Booby-traps.

Dealers enquires welcome from home and 
abroad.

t enclose Cheque/PO for £

NAME

ADDRESS

BYTEWELL 
203 Court Road, Barry, 

S. Glamorgan CF6 7EW. 
Telephone (0446) 742491.

ζ.

F
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Are your finances driving you mad?
Do you find thal working oui your 
finances makes vour head buzz? 
Do you see red?
Don't worry, now vou can have 
Hilton’s Persona) Banking 
Service on your side, giving vou 
a clear head start and 
(hopefully) putting you bail 
into the black!
Maintain permanent records 
and fully detailed statements of 
your finances * Search facility. 
Bank Recoociliation module 
is included lo automatically 
match your Bank Statement 
lo your PBS account.
* ZX81 £9.95 (16K)
• ZX SPECTRUM £12.00 (48K)
• DRAGON £12.00 (32K) 
• BBC £9.95 (32K) PBS only 
guaranteed after sales 
maintenance provided.

NEW RELEASES

SPECTFlM(4eK) 
gardenbirds .......
A captivating introductior lo I
Ornithology 00ΡΕΑΥη-ΡΕβ.TRANSPOSE. £9.W
Compose, transpose key. P'av *< 
Save it. Print it!
DRAGON (32K)

CetaioRue

and Copy _ qq

either to screen or Pointer

£5.00

disassembler ...··

hiHEXandSLNEMONlCS
MEMORY MAPMbMUR » ’·<»·i Over 9 A4 pages of Draßon 
Memory localions. 1N\ ALi. INX'ALUABLEl 
ORDER In POST rnnrhiMl

^^^^VHILTON 
COMPUTER ^^^ÄSERVICES

Hiltoû Computer Services Ltd 
(Dept YC) 14 Avalon Road.
Orpington. Kent BR6 9AX

Ask tor the PBS at your JocaJ computerslore
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We would like to 
hear of anything 
which has made 
your club a 
success. Contact 
us on 01-661 3144.

Local
news
Aylesbury
The Aylesbury ZX Computer Club 
was one of the first to stage a 
public demonstration of the new 
Sinclair Microdrive. Other equally 
exciting events are planned. For 
details phone Keith Pyott on 0296 
63087.

Merseyside
Once a fortnight the Merseyside 
Commodore Users' Group 
congregates at Maghull Deyes 
High School, Deyes Lane, 
Maghull, Liverpool. Meetings 
start at 7.30. Contact Mr J P 
Jones on 051526 4813.

Manchester
Not only TRS-80s but also 
Dragons and the burgeoning new 
wave of Tandy computers are 
catered for on the last 
Wednesday of each month at 
Barton Aeroclub, Barton 
Aerodrome, Irlam, near 
Manchester. Telephone 0942 
812843.

Southend
The Esplanade Hotel, Western 
Esplanade, Southend is the venue 
every Monday evening for the 
Southend Computer Society. 
Contract Robin Knight on 0702 
21845.

Chadderton
Every Thursday South 
Chadderton Computer Club 
meets at Turf Lane Centre, Turf 
Lane. Chadderton between 7 and 
9.30. For more information: Mr 
Jakeman. 26 Marble Street. 
Oldham. Lancashire. Telephone 
061678 0547.

COMPU
Meirion Jones finds a j
welcome in the hillsides at Λ
Cardiff Computer Club where Λ
there is much excitement over Jg 
Sinclair's recently announced g 
Microdrive package.
Traditionai. Welsh dry Sundays 
have already been washed away in a 
tide of Brains Dark; Cardiffs local 
brew. Now choir practice and rugby 
training are under threat; this time 
home computers are leading the 
nation’s youth astray.

On the last Sunday of every month 
up to 80 Sinclair enthusiasts turn up 
at the Central Hotel in Cardiff with 
their ZX-81S and Spectrums for the 
Cardiff ZX Club. There are now 120 
members but back in November 
1981 when the club started as The 
’81 club there were only two — Steve 
Smith and Mike Hayes.

The sudden growth of the club 
and perhaps over-exposure to 
adventure games has had strange 
effects on its founders. There is still 
no formal committee but Steve 
Smith says: “You can put me down 
as Emperor if you want”.

Sinclair’s Microdrive was the main 
topic of conversation at the meeting: 
Tim Gilberts who runs the Barry- 
based software house Gilsoft plans to 
write adventures that will take 
advantage of the 85K storage on 
each Microdrive cartridge.

David Bath who runs a small 
business in his spare time selling 
American science-fiction magazines 
is looking for more practical 
advantages. He originally bought a 
ZX-81 to help him with sorting out 
the orders. He soon moved on to a 
Spectrum and now finds that it takes 
two hours to organise which 
magazines go to which customers, 
compared with six hours when he 

Below: Tim Gilberts demonstrates 
GUsoffs adventrue writing Quill 
program.

■i*

*· ·
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Darlington
Darlington Computer Club 
normally meets weekly, but 
events are less regular during the 
summer. Technical library is 
provided. Contact Leslie Boxell, 8 
Vane Terrace. Darlington DL3 
7AT. Telephone: 0325 467766.

Southport
Tuesdays and Wednesdays 
weekly is when Southport 
Computer Club meets. Contact 
Ian Bristone. 28 Weld Road.
Southport. Lancashire. 
Telephone: 0704 64524.
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did the magazine collation manually.
The Interface 1 will allow him to 

connect a printer to produce sticky 
labels, and with a Microdrive to 
store the information his whole task
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could be completed in minutes.
Cardiff ZX Club runs machine­

code tuition sessions but the 
afternoon I was there was too hot for 
work. There was a difTcrent game on 
each of the 20 TV screens dotted 
around the room. Of the commercial 
programs Bug-Byte’s Manic Miner 
seemed the favourite, also going 
down very well was Duncan 
Kinnaird’s Star Vlars game from our 
July issue.

The ZXers split long programs 
such as our Flight Simulator in 
December or our Submarine 
Mission in August into as many as 
six sections each of which is entered 
by a different member of the club.

The oldest member of the club is 
probably Henry Morgan from 
Llanrumney. But many of the 
members are as young as 12. 
Although many at the Sunday 
meetings are still at primary school 
there is also a mid-month session 
which is held in a fortress-like public 
house in Canton apparently for the 
sole reason of keeping out under 
18-vear-olds-

There are 5,000 home computers 
in and around Cardiff most of which 
are Spectrums. If you own a Sinclair 
and want to join the ZX Club you 
can contact Mike Hayes on 
0222-371731.

For BBC Micro owners there is 
also the Cardiff BBC Users which 
meets on alternate Wednesdays — 
August 31, September 14 and so on 
— at University College Cardiff 
Mechanical 
Department,
Cardiff. Contact Geoff Barker on 
0222-701023.

Engineering 
Newport Road,

YOUR COMPUTER, SEPTEMBER 1983 49



South London's Largest 
Micro Computer 
Centre

Ask about Credit Facilities 
BBCModelB........................ £399.95
Plus Disk Drives, Printers and Software.

COMMODORE

ATARI Γ
F

o WB

Commodore 64 including ) 
free word processor program 
on cassette or disk. 64K..............
VICI 541 Disk Drive.....................
16K RAM switched 3K, 8K, 16K 
VICCassette...................................
VIC 1525 Printer...........................
VIC 1526 Printer...........................
VIC Package
VIC-20 4- Cassette Deck + Introduction 
to Basic Program + 4Arcade Games... £139.95 
As above but with 21K VIC-20...............£ 169.95

£199.95 
£219.95
£39.95
£44.95 

£219.95 
£329.95

Atari400I6K..............  £139.95 /
Atari40048K.............. £229.95—,
Atari 400 now Includes BASIC 

48K Upgrade for Atari 400................
Atari 800 48K inc Basic........................
Atari4I0Cassette.................................
AtariBIODIskDrive..............................
Atari 400 Typewriter keyboard......

SINCLAIR

£99.90
£279.95
£49.00 

£299.00
£59.95

DRAGON
Dragon32............... £169.95
Limited stocks available, 
new software coming in all the time.
64K Upgrade/Disk Drive — place your order 
now.
Come in for a demo or send for our list.

I•MMiaibeil

■■ΒΒΒΒΒΙΒΙ
■I 81 fli « ■ ■ « ■ ■

spectrum 16K
Spectrum 48K 
ZX81...........................£49.95 hUAMAMti
16KRAM..............................£27.95
ZX Printer.............................................................£39.95
TypewriterkeyboardforZXBI...................£29.95
We carry massive stocks of software for the

£99.95 
£129.95 
£49.95

f

ORIC L

I Spectrum

SOFTWARE
South London's widest range 
of games, educational and 
business programs 
at KINGSTON and CROYDON

EPSON
Epson HX20
Plus probably the largest rangé’^ 
of Epson software and accessories 
including compatible typewriters and printers

£462.00
/

EXPORTAll our hardware and software 
is available Tax-Free to overseas customers, please 
send for our comprehensive list.

Over 900 software programmes always in stock. 
We carry probably the widest range with 
continuous demonstrations.

we offer excellent part 
for your old machine.

exchange deals or cash

VISION STORE

ORIC-I Amazing colour computer 
48K Microsoft Basic..........£129.95
Come in for a demonstration

TEXAS

•••GT
«*&·»«

L 
L

£169.95

T199/4A...........£149.95
Plus Disk Drives, Voice
Synthesizer and
Massive Range of Software
BRAND NEW MODEL 
CC40 Portable Computer.,

PRINTERS
I Seikosha GPIOOA 

Seikosha GP250X 
Seikosha GP700A 

Colour Printer...
Star 510...................

Epson FX80...........
Epson RX80...........

Juki Daisy Wheel

£215.95
£259.95

I

£439.95 
£289.95
£439.95 
£309.95
£429.95

All our prices Include VAT
Prices correct at trme of going to press but suOjea to change wrthout notice

Mail Order — send for our comprehensive list.

Ask about our Credit Facilities 
Access/Barclaycard

IMKUKAHOI

3 Eden Walk Precinct, 
Kingston-on-Thames, Surrey. 
Tel: 01-546 8974

New Super Store 
JUST OPENED 

96-98 North End, 
Croydon, Surrey 
Tel: 01-681 7539
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X*tSOFT
Maziacs
16/48K Spectrum: Novelty: 
£6.95: DK'tronics.

★ ★ ★
Blood-thirsty maziacs make 
your return trip to the 
adventurer's gold as 
uncomfortable as possible. 
For a successful outing you 
need plenty of swords, food 
and sound advice from the 
maze's hapless prisoners. 
Exciting, but luck often plays 
too large a role.

Orc Attack
Atari 40018001Í2O0: Novelty: 
£29.95: Thorn EM! Video.

★ ★
You defend your castle 
against hordes of orcs trying 
to scale the wall, fending 
them off with swords, rocks 
and boiling oil. They fight 
back with daggers and, if you 
are unlucky enough to be 
caught in the path of one, 
your head is severed. If you 
kill the orcs before they kill 
you the Sorcerer's spirits 
attack. If you survive that you 
have to slay the Stone Warts. 
I'd sell the castle. Good 
graphics and animation.

Vic Rescue
Vic-20 unexpended: 
Shoot- 'em-up: £5: 
Interceptor Micros, 

it
The aim of the game is to 
release a rescue pod from the 
mothership and get the 
humans off-world having 
weaved through the asteroid 
belt. The graphics are 
unexciting and In space no- 
one can hear you scream. 
This explains why the only 
sound in this game is the 
noise of your spaceship 
crashing into an asteroid.

Star Jammer
Oregon 32: Shoot-'em-up: 
£7.95.

ir it
In Star Jammer you 
manoeuvre your ship by 
joystick in order to get an 
alien ship in your signts, then 
shoot it down using your 
laser. Stargates are triggered 
automatically by beacons on 
your ship as you approach. 
Graphics are workmanlike and 
it is certainly tricky to keep 
the attackers in your sights.

Terrordactyl 
■ 43K Spectrum 
■ £6.95
■ Melbourne House

★ ★
Some years ago Terry Dactyl and 
the Dinosaurs made their one mark 
on the pop chans. Unfortunately the 
lune was so much like Mungo 
Jerry’s In the Summertime that now 
only Keith can still remember it was 
called Seaside Shuffle. Terrordactyl 
is likewise doomed because of its 
similarity to Space Invaders.

There is nothing wrong with the 
30 graphics or with the setting. You 
are on a flight of Lost Jungle 
Airlines which crashes leaving you 
staring across a plain with a 
smouldering volcano on your right. 
You are armed with a tank-style gun 
which you fire at waves of invaders 
that come over the horizon and get 
bigger as they move towards you. 
Every so often a very life-like 
Pterodactyl comes screeching 
towards you and you must avoid it or 
kill it first time. If you can survive 
you are treated to a glorious sunset 
and sunrise and you go on to Day 2, 
Day 3, and so on.

But the game soon becomes 
tiresome, which is a shame because
dinosaur mania has been sweeping I 

the country since July when a 200 
million-year old meat-eating fossil 
called Claws was discovered in a 
Croydon clay pit.

Claws may have been the most 
exicting thing ever to come out of 
Croydon but Tcrrordactyl is 
certainly not the most original 
program to come out of Melbourne 
House.

stumbles on the
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Return of the alien Kong Beast. Not 
to forget the Attack of the Mutant 
Telephones — do not ring us we will 
ring you, eh, Llamasoft’s Jeff 
Minter?

Games like this certainly make the 
averge micro user of the paucity of 
imagination that less dynamic 
software houses arc stricken with. 
What is the point of buying one 
game if so many elements of 
different arcade games can be so 
effectively combined? The 
animation is excellent. With games 
like this Bug-Byte will be laughing 
all the way lo the bank — which 
occurs, in Manic Miner, on the 15th 

screen.

combined?
Manic Miner
■ 8K Spectrum 
■ Bug-Byte 

★ ★ ★ ★ 
Miner Willy

riches of a lost civilisation while 
prospecting in Surbiton. Your job is 
to guide him back to the surface i ·
avoiding poisonous pansies, spiders I Submarine 
and slime, and worst of all, the 
manic mining robots. Willy must 
also collect the keys which arc vital 
to his escape to each of 20 lethal 
levels.

The game has excellent graphics, 
and keyboard control gives you 
plenty of choice as to which keys are 
most convenient for you to use. 
There is lots of wacky humour, too 
from the penguins in the cold room 
to the ferocious toilet seats in 
Eugene’s lair, a witty side-swipe, no 
doubt, at one of Imagine’s star 
programmers. Satire on other games 
also creeps in — Pac-Man lookalikes 
are to the fore in the processing 
plant and there is a Kong Beast and a

Commander
■ Vic-20 
■ £24.95 cartridge 
■ Thorn EMI Video Ltd

★ ★
Full fathom five thy father lies; of 
his bones are coral made: those are 
pearls that were his eyes. Yes, Dad’s 
been at the Vic-20 submarine patrol 
simulator again, and, let’s face it 
destroying all enemy merchant 
shipping in Mediterranean waters 
has never been an easy number.

This is a competent implement­
ation of Submarine Commander, but 
lacks, in comparison with the Atari

I· -ΛγΛ

□ 0

Λ

------------------- " >Γ·

— * — — ' __

version, the monotonous rumble of 
engines throughout the mission and 
the colourful map. There are two 
main display screens; one shows a 
map of the Med with ships moving 
about, which you have to steer 
towards using the compass; and the 
other gives you a view through the 
periscope. You can also call up a 
sonar display when submerged, wilh 
a realistic pinging sound.

As you close in on the convoy they 
will start to bombard you — the 
screen shakes convincingly — and be 
careful not to get too close to the sea 
ΠοοΓ on the coastline, as this docs 
not help your promotion prospects. 
Diving is also risky because too great 
a depth will fracture the hull causing 
wet feet all round. It is worth 
keeping your weatherbeaten old 
seadog's eye on the oxygen level, 
fuel, battery charge — most of you 
will be aware by now that diesel 
submarines run on batteries when 
submerged, and that the batteries are 
charged by diesel engines when 
snorkelling or running on the 
surface.

Submarine Commander has nine 
game variations, but not really 
enough new surprises occur to lift 
this one out of the merely good 
category. The occasional air attack 
would have been nice, for example. 
But the game is well thought-out: it 
is up to you to decide if it is 
worthwhile buying just another 
game at this sort of price, when you 
could more profitably buy a new 
peripheral — or maybe even another 
micro!
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ZX
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Sinclair's Microdrive 
promises fast mass 

storage at a price 
you can afford.

' Kathleen Peel finds 
out if this is the 

tape of things to 
come.

IHU···

ZX

eel «owed 
kethy

e«i
<z|
·/(? 
I/O
•he ( I
>*c| 
yeZ 
y«3 
zttzzzzzzz

32 
*/( 
1/12 
1/(3 
•he ( I 
yel 
/e2 
ye3

3 3 
4 4 
S S 
e e 
? 7 
Θ Θ 
3 3

done
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xel 
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MICPODH-·
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•Λ* »•V
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1

d I

IW» Μ 
Μ
* W

ea w * ' 
wee·*

rw » '» » 
» w ·

1 REH PUTO FILE HPICLIHG SHELL 
5 SAME ·**«** 1) ¡"zzzzzzzzzz* 
7 LPRINT ’*z«e ereeted"

10 OPEN ·9Γ*»'ΊΙ r'eet* 
20 CAT ·5Π 
30 CLOSE iS 
35 LPRINT "cftl 
40 CLS : CRT ISU 
45 LET c-0 
50 OPEN r'cet**
60 FOR η·Ι TO SI: IlFUT ·6;«· 
65 LET c-erj 
67 IF e<3 THEN NEXT n 
70 IF »«•"zzzzzzztZt** THEN 
00 LPRINT x«,c¡· **¡n 
90 NEXT n 

100 CLOSE ·6 
220 LPRINT : LPRINT **dene**: LPRINT : LP 

RINT χ·,·.»* ·'Jfi
225 ERASE **■** ¡ ] Γzzzzzzzzzz* 
Í27 LPRINT : LPRINT 'zxe eraced** 
230 ERASE ·ι· ·η reel*·
235 LPRINT : LPRINT "eel er.eed" 
240 CLS : CAT 1 
245 CAT «31): LPRINT *·1ο·** : LPRINT 
250 STOP

GO TO lee

f» 1

I SO SUB 9330: LET χ-40: RESTORE
2 DATA '

93 LET z«0
9? INPUT *rT*nt to eereen y/n “»ζ·! JF 

zO-y* THEN LET ζ·Η UET y32: GO TO J 
0]

19] LET d-e
102 REihO ft·: IF y»32 THEN GO TP 106
>03 IF ••(13·*’0· THEN LET •«•••12 TO ; 

: GO sue 93801 GO SUB 3960 : 60 SUB 9990 :|
GO TO 102 !
104 IF ··(])-**(” THEN UEd ••-••(2 TO }

: 60 sue 9980: GO SUB 9950: QQ $ue 9990: 
GO TO 102
]0S IF THEN LET edeetCZ TO J

: GO SUB 9900 : GO SUB 9920 : GO SUB 9990 :
GO TO 102
106 IF LEK ··>> THEN GO TO 120
1)0 IF z·) THEN PRINT *»: GO TO 1)2
111 LPRINT ft·
112 GO SUB 100
115 GO TO 102

Program 1.

10 DATA ": REM Files for deletion
20 DATA -zxc'
30 RESTORE
40 READ a$: IF a$ = 'zxc' THEN GOTO 70
50 ERASE ‘m';l;a$
60 GO TO 40
70 CAT #3;1: STOP

I**
A
*..b

«

’·/

120 LET e«e 
125 IF e«y THEN 
130 LET bd-edCye) 
139 IF ••(yr)-e)··’ 

• OR b·-". ■· OR b··’ ·. 
* OR b«-CHR· 34 THEN 

140 LET e«e«] 
145 GO TO 125 
150 LET «·0
199 LET ο·-··( TO y>e)
156 LET <···<(>*|·· TO )
157 IF ••III«'* ** THEN LET •••••(2 TO I 
160 GO sue 200
165 GO sue 100
170 GO TO 106
180 LET d-dt] 
IBS IF d<22 THEN RETURN 
190 PRUSE 500: REH IF z·] THEN COPT 
192 CLS : LET 4*0: RETURN
200 LET ft·- ··
205 FOR (»LEN ed TO 1 STEP -I
210 IF LEN e<>y>| THEN GO TO 240
215 IF ··(<)·** - THEN GO TO 220
216 NEXT I
210 GO TO 209
220 LET «·««·( TO H) )«··««·( 1 TO ) 
22] LET 1·Ι-Ι
225 LET C-e-|: IF e<»0 THEN 
230 GO TO 216
240 IF z·] THEN PRINT e·: RETURN
242 LPRINT e· : RETURN 
999 REH TIOT PR06RRH 

1000 ORTH
ted her«, then RUNIØØØ 
100] ORTR '*zye** 
1002 RESTORE 1000 
1003 REPO e·: IF ••-"zxc“ THEN CRT ·3,1 
: STOP 
1004 ERASE j·· 
1005 GO TO 1003
9950 LPRINT CHR· (liJ: LPRINT 'Sø": LPRl 
NT CHR· (17) J LET yØØ« RETURN ? REH «et 
90 chare

9960 LPRINT CHR« C18): LPRINT ’SI”: LPRl 
NT CHR· C17): LET y40: RETLB?N '■ REH eet 
40 eher·

9970 LPRINT CHR· (17)1CHR· (29): RETURN 
I REH ehenee co levr
9980 CLOSE ·3
990] FORHPT **b-;600 
9902 OPEN iOrb" 
9904 RETURN 
9990 CLOSE «3 
999] FORHPT
9992 OPEN *3; t 
9995 RETURN

GO TO 150

'* OR b· 
" OR b« 

GO TO 155

)- OR h·--, 
ί- OR b·-··?

00 TO 2<0

• Enter f j 1·* to'6· dele

t eee

^ogram 2.

10 LETa$ = 'kate'
20 IETd=49
30 LEt b$ = a$; LETa$=a$ + CHR$ (d)
40 SAVE *'m';l;aS
50 LETa$ = b$
60 LEtd = d + 1
70 IFd = 110THEN CAT #3;1: STOP
80 GO TO 30

Sixteen months after they were announced 
the first Microdrives are just being delivered. 
The price is still £50 for a drive which lakes 
85K tape cartridges instead of the lOOK 

originally promised, but you can find and load 
I a program in a few seconds. You will also need 
I the Interface 1 before you can plug in up to 
I eight Microdrives, but this interface gives you 
! RS-232 and local area networks.

The Microdrive is housed in a box 90 by 85 

by 40mm in size with an aperture at the front 
for loading the cartridge, and printed circuit 
board edge connections on both sides towards 
the rear. The right hand connector plugs via a 
flexible cable to the interface unit, if it is 

Microdrive 1 or plugs directly through a 
double ended socket to the next Microdrive. 
The drives are secured to each other by a plate 
underneath the housings. This should prevent 
the dreaded wobbles.

There are two small printed circuit boards 

inside which are without modification. The 
lower board provides the two edge 

connections, while the central vertical board 
houses a ROM and the tape head, which is 
used for both record and erase fiinctions.

The mechanism is uncomplicated. The 

drive is generated by a rubber roller mounted 
directly on the end of the motor spindle. 
Pressure is applied by a leaf spring on the 

opposite side of the cartridge. The spring also 
maintains the cartridge position relative to the 
head, a very simple and highly efficient set up. 
My only worry would be head wear due to the 
abrasive action of the tape.

When the Microdrive is running, an LED 
indicator is lit. A warning is given not to 

remove the cartridge while this light is on.
The cartridge is claimed to be able to handle 

up to 50 files and have a minimum storage 
capacity of 85K. The two spare cartridges 
supplied for the review both had 90K of 

storage space available when formatted.
Typical access was very fast in comparison 

with cassettes but, human nature being what it 
is, you tend to notice when it is slower than 

usual. It can take longer to type in the load 
command than to find and load a short file.

The storage media is an endless loop of tape. 
The cartridge is very small 45 by 35 by 7mm., 
including cover and makes the opposition’s 
75mm. floppies seem huge in comparison. 
The cartridge can be write-protected in a 
similar manner to cassettes by removing a 
plastic tab, a piece of sticky tape will re-enable 

write.
I assume that before long we will be able to 

purchase SlOO and S200’s — Sinclair 200K — 

cartridges. In some applications it is quantity 
of storage rather than speed of access that is 

important. It will also be necessary to store the 
cartridges in a holder similar to those available 
for cassettes. The Sinclair hardware add-on 

industry is in business again.
Sinclair only supplies one blank cartridge 

per Microdrive, further cartridges are 
supplied singly with an order form for repeat 
purchases. Bearing in mind Sinclair’s advice 
on the need for back up copies, it just is not 
sufficient.

It is possible to use strings for filenames in 
the Microdrive commands and variables for 
the Microdrive number. Because of the initial 
high cost of the cartridges, it makes sense to
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produce the tidy facility shown in Program 1.

Program 2 was used to test the file storage 
capacity of 50 files. Three points emerged 

from the tests:
■ Each file appears to occupy a minimum 

block of 512 bytes.
■As the limit of 50 files is exceeded, file 

names disappear from the catalogue in an 
apparently random fashion, but they still 
occupy space on the cartridge and are still 

loadable.
■ The average time taken to Save a short file 

in this manner is 10 seconds.
An attached Microdrive has no effect on the 

vast majority of commercial software. Only in 

one case where a program used interrupt 
control was a program found not to work, and 

I am not sure why not. If you open a stream to 
the Microdrive or Net then problems will 
arise, but if you do not try to use the 

Microdrive or try to Network a program

then it should make no difference whatsoever.
The user is warned not to remove a cartridge 

while the Microdrive’s LED is lit and not to 
switch on or off with a cartridge in the drive. 

This I continually forgot with no apparent 
mishaps to the stored data.

I think the user would be wise not to leave a 
cartridge in the drive for long periods of 

storage, the pressure roller may take a 

permanent set and upset the tape transport.
I would have liked a protective flap over the 

cartridge entrace, not all drives will be used in 

a clean environment.
The ZX Interface I was also announced in 

April 1982. It was simply called the RS- 
232/Network interface board and was 
expected to sell for £20. Since then it has been 
expanded and now serves three functions: 

■ Microdrive controller
■RS-232 interface 
■ Local-area network

•TOThis little box of goodies is something 

special. There are flaws but it is still a very 
powerful addition to the Sinclair range of 

computer peripherals.
Surprisingly the two printed circuit boards 

in the Microdrive show no signs of 
modification whereas the printed circuit board 

in the interface has been altered. The board 

contains two integrated circuits, a prototype 
Ferranti LSI and an EPROM.

A Sinclair spokesperson has stated that the 
equipment delivered to customers will, in fact, 

contain proper production devices.
The interface plugs into the Spectrum rear 

connector and is attached through two existing 

screw holes to the underside of the Spectrum, 
the original screws may be discarded. A 

duplicate rear connector port is available on 
the interface as are the two 3.5mm. network 
sockets and the nine-pin d-shell connector for 

(continued on page 55)
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character and two stop bits, should cover just 
about all but split-speed operation. There are 

two modes of operation.
The t channel is normally used for listings, 

the control codes are not sent except for 13 — 

carriage return — and the token .codes are 
expanded. There is no graphic capability. 
These characters are replaced by code 63 (?).

The b channel sends the full 8-bit code and 

is used to send control codes to printers etc. 
Program 4 was written in order to produce 
this review and demonstrate the use of these 
channels. The Tandy four-colour printer has 
been used as the remote end of the RS232 

interface, control codes arc used to change to 
graphic and text modes, change pen colours 

and print size.
Icontinued from page 53) I I can not recall ever having said that
the RS-232 printer/peripheral interface. something from Sinclair was expensive, but 

The Microdrive plugs into the exposed £15 for an interface lead is a bit steep.
printed circuit board edge connector at the The ZX Net — local area network — 
side through a flexible cable. The whole | promises to be a very powerful tool. The 

assembly is rigid and now the keyboard has 

been tilted, feels much easier to use.
The interface unit acting as the Microdrive 

controller, expands Sinclair Basic to include 
elementary file handling and communications 
commands. These are listed in Table 2.

The commands are created by paging the 
new ROM which creates an additional set of 

system variables. It looks from an cursory 
glance, that it is possible to re-vector the input­
output routines used in both the Microdrive 

and Network channels.
The commands become a bit of a chore to 

handle after a while and you are soon driven to 

looking at producing your own ; 

operating systems.
Program 1 — tidy — is useful in containing 

the very rapid growth of a user catalogue. 
Program 3 — shell — is a means of handling 
the entire catalogue without coming up with 
the End Of File message and having unclosed 

streams and files.
Line 80 can be changed to provide whatever 

function the user wishes to apply to the 

catalogue. The printer outputs are not 
essential, they are there purely to aid fault 

finding.
The RS232 interface, which operates over a 

range of 50 to 19.2K baud with no parity, 8-bit
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CONCLUSIONS
■The drives possess slightly less 

storage than hoped, they cost slightly 
more and they are slower than 
expected. Nonetheless another 

outstanding Sinclair buy.
■The interface is a real gem. I know of 

some professional systems that could 

not match its performance.
■ Together the devices have worked 

without any problems throughout the 
review period, a very good sign.

Table 1: Microdrive command format 
LOAD • ''M";1;'‘NAME''The * indicates load 

from a microdrive
SAVe*''M";1;"NAME 

LINE 10

The ZX Net 
promises to be a 
network is set up by simply joining two 
Spectrum interfaces together with the 10ft. 
long net lead. The manual reveals a network 
operating at lOOK baud with handshaking 
between two attached devices. Up to 64 

Spectrums can go on the net.

Print station facility
There is also a broadcast facility to 

download information to anybody listening on 
the net. This would permit a teacher to 
broadcast a program to the whole class at once.

Other uses include the ability to set up a 
print station to service all the Spectrums on 

simple I the net. Perhaps when Sinclair has managed to 

clone a few interfaces these properties can be 

evaluated.
The manual falls shon of the usual high 

Sinclair standard due, in part, to the fact that it 
is not a derivative of an earlier work. 
Everything appears to be there but I think 
some of the text needs presenting in a much 

simplier form.
The demo tape contains a print server 

program, untested, and a poor-man’s Horizons 
tape-a-data base-program which provides the 
meaning of the Microdrive commands from a 
database at what can only be described as slow, 
I was not impressed. B

r
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Set name to run 
for autorun starup 
Line optional

VERIFY*"M";1;"NAME"
MERGE*"M";1;"NAME"Will not merge 

programs saved 
with a line number

tiERASE"M";1;"NAME 
FORMAT"M";1;"TITLE"Title refers to a 

header for the 
cartridge

Table 2: Extended Basic commands
* Specifies a Microdrive function
CAT Y Y is Microdrive

number 1 to 8 
Z is stream number 
Oto 15

CAT #Ζ;Υ

CLOSE# Z
ERASE"M'':Y;"NAME'' NAME is a file 

name
F0RMAT"M";Y;" 
TITLE"

FORMAT''N":X

FORMAT"T";S

FORMAT"B";S

INKEY$ #Z

INPUT ♦Z;Vat 
LOAD ■· CHAN
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TITLE is a name for 
the cartridge 
N means Network 
and X station No. 0 
to 64
T indicates RS232 
text and S is the 
baud rate
B is for RS232 
binary data 
Return a characteer 
or null
Inputs a variable 
Load prog, data or 
file from B Μ or N 
channel, all other 
load options apply

MERGE · CHAN
MOVE from TO dest Only moves data 
OPEN#Z;CHAN

PRINT #Z

SAVE ·;ΟΗΑΝ

Links stream to 
channel
Outputs to specified 

stream
Saves prog,data or 
code to B Μ or N 
channel only

VERIFY ’¡CHAN
Channels: data can be sent to various 
devices, your screen, ZX printer, microdrive 
file, another Spectrum on the same network 
and the RS232 interface. Data can be 
received from the following devices, the 
keyboard, a microdrive file, another 
Spectrum on the same network and the 
RS232 interface. These devices are known as 
channels
Streams: the routine from one channel to 
another is called a stream, there are sixteen 
streams in the Spectrum system.
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Dr. Neil Cryer looks at 
the Beeb's baby 

brother — the Electron 
micro from Acorn.
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review π £CTRON
-Toc n, .n,.id nnt hc made much fa ihc kevs, you sce, clcarly printed, a whole setThe ELECTRON could not be made much 
smaller, yet still have a full-size keyboard. It 

feels solid: no flexing of the case, however 

hard you try.
It is light, yet feels as though it would stand 

up to very rough treatment. Also there are no 
holes for kids to poke things in; so it should go 
down well with schools. Although the 
Electron, at £199, is half the price of the BBC 

Micro it has a better keyboard.
The Electron comes complete with an ultra­

large plug which houses the power supply. A 

thin, very long flexible lead connects it to a 
small socket on the right-hand side of the case. 
I find that I have to keep taking the knots out 
of this lead but there are no signs of trouble, 
after two months hard pounding. When you 
switch on the Electron makes a little beep 
which is reminiscent of the Beeb, but quieter, 
and a green light appears to the left of the 

keyboard.
On many occasions I have left the Electron 

on all day. Even in the tropical heat which we 
have been sufTering recently, the power supply 

stayed quite cool. The Electron does get warm 

underneath but not hot.
The Electron plugs in to a normal television 

or to a colour or black and white monitor. 
Three suitable sockets are supplied on the left 

of the keyboard.
The cassette connection is via a Ί pin DIN 

socket to the left of the keyboard. The signals 

here are at the same levels and with the same 
connections as for the BBC Micro. This 
means that any cassette recorder set up for the 
Beeb will plug straight into the Electron and 
load with no problems. The motor on the tape 
recorder can be controlled from the Electron 

just as with the BBC.

When plugged in, the Electron produces the 

welcoming message on the screen:

Acorn Electron 
BASIC

There is also a little symbol of an acorn at the 
end of the first line. Then the Electron sits 
waiting for your words of wisdom, either via 
the keyboard or the cassette connector — also 

on the left.
The Basic on the Electron is debugged BBC 

Basic. It is particularly noteworthy in that it 
positively encourages clear, structured 
programming. You will find it quite effortless 

to remove Gotos from programs and replace 
with such things as Repeat — Until loops. For 

— Next loops and procedures. Thus, the long 
variable names and the multi-line procedures 
and functions mean that your programs should 

soon become super-clear. You should find that 
you — and even other people — will be able to 
understand how your programs work, even 

months later.

Comprehensive user guide
The Electron comes with a readable and 

comprehensive user guide. It is well written 
but would benefit from an index. Also 
provided is an introductory cassette — which 

holds a number of demonstrations and games, 
together with a language called turtle graphics. 
This language is used extensively in another 
handout with the Electron: a short book 
entitled Sfarz Programming with the Electron.

Entering programs for the Electron is 
particualrly simple for one-finger typists. The 
tops of the keys are marked with the usual
typewriter symbols. However, on the fronts of

keys, you see, clearly printed, a whole set 
of Basic words such as For on the F key and 

Next on the N key. If you pul one finger on 
the function key and then press one of these 
keys, you get whatever Basic word is printed 

on its side. This special feature is called single­
key entry. For most people, it will save a lot of 
time and typing errors and will clearly be a 
boon. Touch typists will probably prefer to 

type everything out in full, which is also 

allowed.
As an example of single-key entry, suppose 

you press the Func key together with the D 

key. You get the message Draw on the screen 
as part of the current program line or 
instruction. You can add to this by typing on 
the keyboard or, indeed, you could erase all or 
just part of it by pressing the Delete key, if you 

so desired.
The number keys double as user definable 

function keys. So, if you would prefer some 

other message to appear on the screen as a 
result of a single key entry, then you can 
program one of the number keys to cause this. 
Any of the number keys can be defined to do a 
variety of things. For example, a single key 
press could be made to enter the instructions 
Renumber and List one after the other. Some 

people using the Beeb, which has similar keys, 
have entered whole programs as a key 
definition. This can be particularly useful for 

editing with the various programs which have 
been published for such purposes. The 
number keys still give the numbers if pressed 

without the function key.
The screen display for the Electron is 

exactly as for the BBC Model B, with the 
exception that mode 7, the teletext mode, is 

fcontinued on page 59)
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not available. The Electron starts up in mode 
6 with 25 lines of 40 characters to one screeen. 
There are seven screen modes, numbered 
from 0 to 6, giving you from 20 to 80 
characters per line, with either 25 or 32 lines 
per screen. Most of these modes allow mixed 
graphics and text in a number of colours. This 
is just the same as for the BBC Model B with 

from 2 to 16 colours, 8 steady hues and 8 
flashing. The compromise between resolution 
and number of colours is the same as with the 
BBC Model B with mode 0 giving a resolution 
of 640 pixels by 256 in two colours while 
mode 2 gives 160 by 256 pixels in the 16 

colours.
If you are not content with the standard 

character set of ASCII characters you can 
always define your own. By printing one 
character in one colour in the same place as 
another, you can also get multicoloured 
characters. Schemes for doing this for the 
Beeb have been published and they will work 

in exactly the same way for the Electron.
The Electron is slower than the Beeb — 

about 2/3rd the speed. There is no doubt that 
this must be a disappointment to the games 
software writers. Within the speed limitation, 
though, most games for the Beeb should still 
work on the Electron, provided they don’t use 

mode 7 and don’t try to scroll the screen 

sideways.
The Electron uses a massive 1’1 .A to do 

almost everything. This includes doing all that 
the 6845 video chip did in the Beeb. z\ 
impressive design this, going much the way 
Sir Sinclair did with his ZX breed. There is no 

screen blanking while loading from cassette, 
just a message giving the current block 

number being loaded and the program name.
You will see from the photograph of the 

inside of the Electron that there are very few 
chips. The main one which catches the eye is 

of course the UI.A. There are 64 connections 
round this chip. When you think that the 
majority of the functions of the Beeb are also 

performed by the Electron you realise also that 
the masses of chips inside the Beeb have been 

replaced by this one VTA.
The sound on the Electron only allows one 

channel at a time. This is disappointing and 

means that you cannot produce BBC-style 
music. You can program the envelope of a 
note in terms of how the frequency should 
vary while the note is sounding. It is a pity 

that you cannot also program the amplitude as 
with the Beeb. Although you can still get most 
of the usual laser gun and other games effects, 
you will not be able to produce the Beeb’s 

imitations of various musical instruments.
The sound is produced on one of three tone 

channels with a fourth for noise. Each channel 
has been arranged with a difTerent priority. A 
note on channel 1 will cut off a note already 

sounding on channel 2, whereas a note on 
channel 2 will have to wait for any sounding 

on channel 1.
Basic programs load into memory at address 

EOO, just as for the Beeb, and the memory map 
for the Electron looks very similar to that of 
the Beeb. All the relevant VDU, *FX and 

machine code call points are implemented as 
for the Beeb. By relevant I mean that some of 
the specialised VDU options for the BB(L 

Micro, which addressed the 6845 chip, cannot 
work on the Electron as the VTA now replaces 
the 6845. The codes for turning on and ofT the 

printer are a lit»!«· snnerfluous without a 

printer connection.

little superfluous without 
, but when a printer 

expansion is added, then presumably these 

will work normally.
This brings me to the assembler. The Basic 

includes a 6502 assembler, allowing all 6502 
op codes and addressing modes, and it can be 
addressed from within a Basic program, just as 
for the Beeb. This now includes the use of 

Equs for storing strings directly in memory, 
Equb, Equw and Equd for byte, word and 
double word storage — 4 bytes at a time. 
These are a very welcome addition for 
assembly language programmers and make 
such programming very much simpler. 
Macros will still have to be implemented via 
functions or nrocedures as describedprocedures

elsewhere in the literature for'the Beeb.
Now for the features that the unexpanded 

Electron does not have. These include 
sideways ROMs; so software such as View, 
Beebcalc and Beebpen will not work unless 
you are willing to unplug the Basic ROM and 
plug in the other ROM instead — which does 
seem to work. Even this will probably not be 
possible in the future, as the Basic and 
operating system chips sit on a little daughter 
board plugged into one socket. It would seem 
fairly clear that the intention is to replace the 
daughter board eventually by one 32K ROM.

According to Acorn, the following, which 
are well-known in connection with the Beeb, 
will be available for adding to the Electron 

externally;
Disk interface 
Tube interface 
Econet interface 
RS423 
Printer port 
User port 
Analogue input 
Sideways ROMs

All these will presumably be connected via 
the 50 way connector on the back of the 

Electron. There are two brass bushed screw 
connectors either side which look purpose- 
made for the very substantial bolt-on 
expansion system which Acorn is already 
talking about. No details are available at the 
moment, but clearly there will be an 

immediate market for them.

BBC

CONCLUSIONS
■ The Electron offers almost all of the 

same programming facilities as the 

BBC Microcomputer.
■ There will be plenty of software for 

the Electron because of the close 

compatibility with the I 

Microcomputer.
■ The Electron will be expandable.
■ At £199 it is more expensive than 

some people had hoped. 
Nevertheless, it should sell well 
because of the reputation earned by 
its big brother. I
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Midnight somevchere on Terra. I was 

slumped on a contour couch watching the late 
show when a World Government announce­
ment suddenly broke in: “All pilots with 
Gridrunner experience report to joystick port 
two immediately”. It could mean only one 
thing — the droids were back! The other thing 
that it might mean, however, is that the Your 
Compuier reviewer is space-happy.

As hardware, the Commodore 64 is certainly 
value for money. With its 64K of onboard 
RAM — of which 38K is available for Basic 

programs — a choice of 16 colours and two 
character sets including predefined graphics 
characters, plus a fully-fledged sound 

generator there is no doubt that it is a very 
appealing machine.

No messing about with 3K or 16K 
RAMpacks to avoid irritating out-of-memory 

errors. It plugs straight into your monitor — 
no PAL modulator required.

But as yet, the software houses seem to find 
the CBM 64 a positive embarras de richesse. 
Sadly one is left feeling here is a host of 
rapidly re-implemented Vic-20 programs 
aimed at cashing in quickly on the new
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market. It also seems that the machine’s larger 

memory is paradoxically a handicap, 
permitting lazy programming with extensive 
use of Basic routines which make many IK 
ZX-81 games exciting by comparison.

Melbourne House’s Super Cassettes A and 
B contain plenty of examples of the latter 

syndrome. The idea is sound. Two bumper- 
bundle games cassettes backed up by a 

separate Commodore 64 games book written 
by Clifford and Mark Ramshaw, containing 
the actual listings. As an introduction to 

computing it is reasonably sound. Any book 
written by two siblings so apple pie-eyed as to 

dedicate it to “Mom and Dad” cannot be all 
bad. But there is still room for improvement.

Documentation accompanying the cassettes 
is wrong in one or two places — always more 
dispiriting for a newcomer to computing than 
one long inured to the slings and arrows of 
outrageous fortune. On Super Cassette A 

many cats and dogs fell to their doom while I 
figured out which keys would actually move 

my catcher left and right. They are Μ to go 
right and Z to go left. Rest assured. Cliff and 
Mark have got it right in their book.

All in all, this is potentially a neat 
introduction to computing for someone who 
has never seen Luna Landa on a ZX-81, or 
who enjoys the rare pleasure of being able to 
lie back, relax, and have a cup of coffee in 
between launching occasional rocket salvoes at 
some of the most cautious and diffident UFOs 

yet to attempt encroachment on Earth.
Audiogenic’s Motor Mania brought a much- 

needed release from these psychological 
frustrations — a taste of the open road, albeit 
somewhat lacking in clear resolution. You 
participate in a cross-country car rally beset by 
drunken drivers, potholes, road patches, 
broken glass, logs, cross-traffic and 

avalanches. It may not get BSM approval, but 
it is often the unexpected things that catch you 

out in a driving test. This is an absorbing test 
of your reactions but the instrumentation on 

the right hand side of the screen could surely 
have been presented with a better definition.

The other CBM 64 offering from 
Audiogenic is Renaissance, reportedly the full- 
function, computerised version of the age-old 

game of Othello. This is not my favourite 

game and I was still waiting eight minutes 
later for the computer to make its first move. I 
guess the CBM 64 is not over-keen on it 
either.

But it certainly did not get the hump about 
Attack of the Mutant Camels from Llamasoft. 
Written by Jeff Minter this at least sounds as 

though it might be original, although in 
another life those camels could well have been 
Imperial AT-AT walkers. Enough of this 

speculation. In a scenario that, had it been 
made into a SF movie in 1952 would probably 
be showing late nights in independent West 
End cinemas, the Earth is threatened by 
kidnapped camels, mutated into 90-foot high 
laser-spitting neutronium-shielded monsters.

The neutronium means that not only can the 
deadly dromedaries hand it out, they can also 
take it so you have to be pretty persistent as 
well as nippy when manoeuvring your rebel 
snowspeeder, sorry, spaceship around their 
nobbly knees. As you remorselessly pump 

your shells into them, they gradually change 
colour and disintegrate. At least it’s better 
than cold-harpooning whales. Good graphics, 
remorseless sound effects, this is a fine 
shoot-’em-up game.

On a musical note, Irving Berlin once said to 
Cole Porter, “Listen, kid, take my advice, 
never hate a song that has sold a half-million 
copies’’. Likewise, you should never hate a

T^-

game that is number one in the U.S. 
popularity stakes. Such is the lot of Minter’s 
best-known baby, Gridrunner, and its even 
faster offspring, Matrix, is no doubt following 
in its footsteps.

For those of you who did not serve in the 
first lot the infamous Grid Wars broke out 
when alien droids were discovered to be 
infesting the Earth’s vital energy grid, sapping 

our power. As you probably gathered from the 
opening paragraph, I was right in the thick of 
those early battles, zipping around, zapping 

away with my plasma cannon at the linked 
droid segments. God, it was hell.

Back then, they traversed the grid 
horizontally. Pods would lodge on the grid 

gradually evolving until they hurled a bolt of 

energy downward. Then there were the X-Y 
zappers running along two sides of the grid. 
Their crossfire was what formed the 

was very likely to be the end of you if you got 
caught in its way. I still wake up in a cold 
sweat thinking about it.

But the return of the droids necessitated the 
formation of the crack Matrix squadron. 
Things are no easier. The new ship can

Is, and
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and, perhaps worst of all, meets the 
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you are not just confined to the bottom seven 
lines of the grid. But now there is a fifth 
column. Watch out for the Snitch — the 

treacherous humanoid who runs along the top 
of the grid giving your position away.

How could anyone ally themselves with 
fiends who use such bizarre psychological 
warfare tactics? Sometimes camels appear and 

run down the grid. Argh. These tend to 
reduce your score. Deflexor waves make your 
projectiles ricochet off.

Worse, there are diagonal waves of droids — 
they are no longer confined to trundling back 

and forth across the matrix. Seven mystery 
bonuses can be scored, but it is down to you to 
find out how. Answers on the back of a £5 note 

to the Spaceman’s Rest and Rehabiliation 

Centre, please.
After all this excitement, Laser Zone comes 

as a bit of a let-down. It is not particularly 
interesting visually or aurally. You have to 
manually co-ordinate two cannons on X and Y 
axes as Iratain Skullships and Zzyaxian 
Bugships slide towards the sides of the screen. 
As the battle progresses rabbitrons, cosmicats 
and maniac mice show up, and some swear to 

seeing a camel.
However, the Iratian death satellite does 

make an entrance and, like the mutant camels,
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Starfleet for genocidal war crimes against an 

alien civilisation.
The company serves up a reasonable 

implementation of Scramble which, instead of 

that rather obscure manoeuvre of bombing 

fuel dumps to get more energy, has you 
destroying the forcefield projection dishes 

which stop the energy being beamed to you 
from the mothership. Much more plausible.

Interceptor’s version of Pac-Man holds no 
surprises but is certainly a fast enjoyable 

game. The guiper was not very responsive to 
the joystick so I should stick to keys on this 

one. The monsters all have names like Zippy, 
Stilty and Gippy. There is one rather indolent 
blob called Chris. Zippy is pink and relentless 
— as devotees of previous software reviews 

will know, a pink monster is always very, very 

nasty.
There are nasty monsters in Panic 64, also 

from Interceptor. Standard Panic format — 

only instead of digging a hole in the masonry 
to cause the pursuing blobs to fall into 
oblivion, you have to place a time-bomb. This 
has the rather disconcerting result that they 
can still bump you off if you misjudge the 
length of your fuse. There is a fundamental 
logical flaw in the game insofar as it is quite 

possible to hang things up by blowing two or 

three holes in various levels and then standing 
there while the monsters fall into a loop. This 
is a no-win situation. Apart from this it is well- 

implemented.
Crazy Kong — diamonds are a girl’s best 

friend and your job is to collect a load of them 
at the same lime as you are avoiding the 

barrels that the insane simian is rolling down 
from the top of his steel fortress where he is 
holding your girlfriend captive. Apart from 

assuming that you are male this program also 
assumes that you can figure out the keyboard 
version for yourself. Following the 
documentation, I was crushed to death several 
times pressing 3 to jump before I discovered 
you had to press lhe Ctrl key as well. As for 

jumping when you hit the spacebar forget it.
For the intellectuals among us, there is 

always what is described as the world’s 

strongest chess program for home computers.
. I Grand Master from Audiogenic is well- 

documented.
You can have response times from five 

Up I seconds up to several days. The latter is for

J I as mine, it is quite a useful option. But since 
J the original version of this game will run 

perfectly happily on a Vic-20, perhaps we can 
look forward to even stronger programs in the 

future.
In conclusion, it must be said that the CBM 

64 is not yet well served by the software 

houses, who seem to be in a creative rut. 
Documentation on many games is atrocious 

( I which is one reason that utility programs have 

not been reviewed here.
So we must look to the future. People who 

I have seen the Chromasonics 3D football game 

for the CBM 64 at micro shows will believe 
that great things are possible although 

V I development problems made it impossible for 

I them to let us review lhe game. The advent of 

Simons Basic will further enhance the 
machine’s capabilities — and the first software 
house to really use this facility or, indeed, any 
of the real 64 potential will make a lot of 
money. But for now, if you are thinking of 

buying a CBM 64, my advice is don’t. In a few 
months time there will be good software 
around, and the machine will be cheaper. H

Program 

3D Time Trek

Renaissance 
Motor Mania 
Grand Master

Panic 64 
Scramble 
Spriteman 
Crazy Kong 
Star Trek

Attack of the

Company 

Anirog 
8 High Street 
Horley 
Surrey 

Audiogenic 
PO Box 88 
Redding 
Berkshire

Interceptor 
Lindon House 
The Green 
Tadley 
Hampshire 

Llamasoft
49 Mount Pleasant Mutant Camels 
Tadley Gridrunner
Hampshire Matrix

Laser Zone

Melbourne House Super Cassette 
380 Station Road 
Harrow 
Middlesex 
HA12DE

Price 

£5.95

£8.95
£8.95

£17.95

£7.00 
£7.00 
£7.00
£7.00 
£7.00

£7.50 
£5.00 
£7.50 
£7.50

£6.95

£6.95

A
Super Cassette 
B
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ADVENTURES
Do YOU LIKE travelling to exciting places and 
making interesting new acquaintances — some 
of them human? Can you hold your own in a 
tussle with a troll or when battling with Beel­
zebub? Do you have a good sense of direction 
and an ability to cope with the odd bad spell — 
as in wizardry, not weather? When did you last 
tackle a turret and win the unspoken — and 
best left undescribed — thanks of a beautiful 

princess?
If you answer “Eh?” to these questions, then 

it is definitely time that you found your way 
into computer adventure gaming; and rather 
than spend £25 or more for a decent ROM 
cartridge, or something less for what is often 
something very much less, maybe you ought to 

know just how easy it is to devise your own 
adventure storylines and develop them into 
simple programs that will give you and others 
hours of fascination, triumph and exasperation.

Unlike the genesis of Space Invaders — it 
was, you may remember, that dear little game

of ping-pong played on an oscilloscope which 
Willy Higinbotham, an American physicist, 
invented as a lab entertainment in 1958 — the

i Pin LkUHH iJP ATlRMÎÎ» 
. Pin ς«ΡΙΡ « Mim «PViHIUfÊ
4 PPIMT"(<lF
5 KiH >£T 
lu DIM L-ld ld 
15 PEh nif€ Pli* 
¿0 M·?

FOfr l»l fO ld FOP Ul TO ld 
40 u· 1 i ’»d 
56 r<*r ! I 
55 PEM TE KUlHï.»e |·| Τφ
76 PÊAD P t 
¿0 L-I.C»*l 

rC^.T Í
>5 PEM ilTE COkK 
166 FOP I«1 fù c 
lie PiAD ρ.ς 
ue c k C»«2 
136 NEXT I 
135 *iM >ΙΤε FEATURES 
146 3’·3 FEM F1»H
156 3 ’’·«< Fin UHALE
196 ι.'5.7’·5 FEM WFECh 
ΙΓ6 t ·« FEM »FIFE 
174 U’7 4 ‘«Γ FEM ÿOUlD 
175 Fin AHCHC*
|40 E«5'·^ FtM CFW
>66 PEM FIAIT PO$lTlON 
;i6 F«]NT< PHD*1 »«ΙΟ'*! 
.id C-IhT’ PHD* 1 »«ld·*!
•36 PEM MAIN UÛOA
(listing continued on next page) 

birth of the computer adventure game or CAG 

is badly documented. But it undoubtedly grew 
from some idle programmer’s search in the 

mid-1970s for a text-orientated pastime that 
he could play when nobody was looking — 

loosely based on the Dungeons and Dragons 
concept that was sweeping the United States.

Like Higinbotham’s ping-pong game, the 

early CAGs were a kind of cult entertainment 
that only the knowing tab-collars at IBM and 

Sperry Univac could play — until the day in 
1978 when one of their number, by the name of 

Scott Adams, sent his mainframe buddies into 

peals of laughter by revealing his intention to 
scale down an adventure to fit his TRS-80 with 

all of 16K.
The rest, as they say, is history. Scott Adams 

went on to become the author of some wholly 
original CAGs whose themes have provided 
the stuff of plagiarism for pale imitators — but 
his Adventureland, Pirate’s Cove, Mystery 

(continued on next page)
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*40 F FINT-(CDU VOU ARE DIVINO
*50 SO»L'R>C-*1
¿00 0»^ ¿O OOSUB *:Γ0^200-2ό5-23Ο 3Ù0 310 320-330 34ø 
GOTO 340

2Γ0 RRlNT’íCDUOvER CLEAR SEABED. FÉTjRN 
¿00 PRINT“CCDUOVEF STOK RUlHS” «ETURh 
285 PRINT·(CDUOVER FH» CORAL. ’ RETURN 
280 RRIHT’ÍCDUKAR A SCHOOL OF FISH. " FETURll 
:øø PRINT" (CDUKAR A HhAlE S* ELETCti. ’ F£TuRN 
310 RFINT-CCDUKAR A SM1RMREC4. " RETlRn 
í20 PR I NT “(CDU ABOVE TK SFJRE OF-
321 PRINT"ATLANT IS- RETURN
330 FRINT'CCDUKAR CIMlT SOUID*" FETíRn
340 PRINT-(CDUKAR AN OLD AfCHOR" RETURN 
350 REM iOUR MOVE
3^ FSbR C$K
305 FRlNT-tCDUWlLL VOU ShIM- 
36ê FPIHT-n.S.E or H’" 
3ΓΘ OCT MF J F Η···-ΤΚΝ 370 
300 IF Μ<·-Ν* THEN R>R>] OO$UB 430

Icontinued from previous page)

Fun House and The Count are among the 

classic originals.
All are well worth playing as examples of 

inventive and imaginative programming before 

you try your own hand. Adams is also rightly 
credited with inventing the puppet, but more 
about that later.

So what exactly is adventure gaming? In 

essence, it is a mapped conundrum; an unfold­
ing story, often having a mythical theme, in 
which you, the player, find yourself in different 
locations and presented at each with a choice of 
actions and/or objects, with the ultimate 
objective of finding hidden treasure, rescuing 

an imprisoned maiden, slaying a dragon, or 
whatever.

For example, Adventureland — the Scott 
Adams title that started it all, and now available 
in ROM cartridges for many popular micros — 

involves a trek through increasingly hostile 
countryside in a quest for hidden treasures. 
Pirate’s Cove, another Adams scenario, takes 
the player from a London flat on to three other 
locations; it introduces some particularly strong 
characters and plenty of humour. The Count 
sets the challenge of finding a way through the 
corridors and cellars of Dracula’s castie with 
the aim of staking him out before sunset.

Lateral or 3D routes
From these brief descriptions, you will 

understand that the routes or playing boards of 
most CAGs are either lateral, in that they cover 
several different locations — for example, from 

a museum to the shores of a secret island, and 
from there to a magic waterfall — or three- 
dimensional in the sense that they require the 
player not only to travel from one room or 
chamber to an adjacent one, but also to explore 
different levels of the same building, structure 

or tomb — such as in House of the Seven 
Gables or Pyramid of Doom.

Three-dimensional adventures can be very 
much more complex to conceptualise and flow­
chart — and on-screen improvisation is not 
recommended when writing CAG programs — 
so novices will probably find it easier to cut 
their teeth on devising a conventional lateral 
scenario to begin with.

Adventure writers would argue that one of 
the best reasons for trying your skills at pro­
gramming this kind of material is that it i 
involves, in an attractive way, all the main I 
building blocks of Basic; variables and string I 

handling, string-chopping and concantenation, 
randomising, If-Then and loop logic, screen 
presentation, and — if your micro runs to even | 

limited colour and sound — the optimisation of 
simple graphics and sound effects.

In short, adventure-game writing can serve as 
a valuable refresher course in good program­
ming manners — and this also applies, of | always, the essence of all but the simplest 

course, even if you are already into machine 

code.
There are some notable exceptions to the rule 

— Melbourne House’s innovative Hobbit is 
one of them — but most CAGs usually 
sacrifice, for purposes of memory economy, the 
highly colourfill and animated screens of action 
games such as Frogger or Pac-Man in favour of 
a screen display comprising simply two or 
three sentences providing information and 
inviting or suggesting a response. For example, 
one screen might read:

10

Figure 1.

o

THCN Ρ·Ρ*| ùOSUB 4Ô0
IF TM6Ñ C<*j ûOSül 440

>110 [F Γη(Ν C<*I ÛÛSUB 440
4¿0 coro 530
430 FEM COnRftlS ÉFPOP
440 »α·|ΗΤ>ΡΤφ> I »løf·!
450 IF r»CH-øeruPN
4»0 IF 30·} THEN C»C·! RETURN
4Γ0 RETURN
4Ô0 »ØelhT'RNP'^ I
4>ø IF T»<N RETURN
500 IF «wl THEN ft-R*l RETURN
510 R«R-1 RETURN
512 REn OCTORUE RISK
514 RO"(HT<RNDU
515 COINT RND> 1 •·!0'*1
5U IF AND C-CO THEN PRINT -tCÛllÛRSOH TK OuTø 

PVS HAS WT νθυ· · · · GOTO
520 REM FOUND CROHN'

îiô IP «<1 
546 IF L<R

VE ΡΛ 
□OTO Ô40

500 OOTO 5Γ0 RRIMT· 
500 RR*|HT· 
580
400 MR·**: (:i0 RRIHT-R 
620 P*IHT-r 
640 FRINfC 
¿50 OCT OS 
660 IF 0*«-* 
¿70 FRIMT"( 
605 RRIhT’C 
»80 END 
*00 DATA I 
Γ10 DATA 1.

The castle gate is locked.
The ground is soft.
There is a spade nearby.
It is almost inevitable that you would type in: 
Take spade
and hit Return. The screen might then prompt: 
Now what?
and you may command. 
Dig ground.

The pairing of a verb with a noun to make a 

charaaer string that matches, somewhere along 
the data line, with those verbs and nouns you 
have seeded in the program is usually, but not

open, close, push, pull, get, take, move, 
steal, unlock, drop, give, trap, pocket, hide, 
follow, eat, swallow, drink, chase, capture, 
hit, break, attack, slay, look, examine, help. 
These are fairly mundane verbs. More 

imaginative choices may in turn suggest novel 
actions and confrontations ’to work into your 
plot. Anyway, all of them are self-explanatory, 
with the possible exception of the last three.

The Look instruction serves as a request for 
more information about a particular 1
any exists. Examine performs the 
function in respect of an object. A typical

tion, if 

same

adventure writing.
It merely exploits your micro’s ability to 

interpret and act upon the Left$, RightS, Mid$ 
and Vai functions, and this technique will be 
described in detail in the second part of this 
article, in next month’s issue.

For the moment, it would not be a bad idea, 
as part of beginning to visualise your own 
adventure, to start jotting down in a notebook a 
selection of those short, useful verbs. Here are 
some of the most popular to get you thinking: 
North, south, east, west, up, down, go, enter.

The variables.
Location
Mine
Row number of octopus
Column number of octopus 
Row number
Column number
Square currently occupied 
Row number stored 
Column number stored 
Move
Mine random risk

L 
Μ 
RO 
CO 
R 
C 
SO 
RS 
CS 
M$ 
RR
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stone ruins

Pink coral

Shoal of fish

Whale skeleton

Shipwreck

Spire of Atlantis

Crown of Atlantis

Giant squid

Anchor

o e; le c* c J c* c; lo s'«“ 
C,.5 IKN »I'll ·;ιΙ SÏRJLUC** Iil’.tf fix'
I.ti T< TPEP6L*e '■

. &UV0U 1*6 ufF-COUPS€·’
Vf UOWI IT··’ ’-jíú

FPiHT-ccmivou pu»*
lU ÙP TM£· _

OUT"’· GOTO >05
rOllAMOTKP 0ΑΠΕ- V TP” 

I'.f·"- T*<»l
V T'<H PRIhT'TCLF
ClP i'lViMO.·
ruj JCMEEPIU < Ki*Tt·'-

Ί . e.4.· «.10.Id.;. 10.> PtM Pull· 
. 4 4 r * - 1 * PtH ςίί'Ρ·.
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I * Λ 1 i t HLIl ςίί'Λ.

negative response to either might be, from a 

puppet,
I see nothing special.

Finally, Help is a real cry from the heart, to 
be used only when the player is really stuck. 
Use of this prompt at any point will usually call 
up on-screen a clue that will help to make a 

right next move.
Incidentally, those of you fortunate enough 

to number a voice synthesiser among your peri­
pherals will readily appreciate the scope for its 
utilisation as a adjunct to, or substitute for, 

screen text displays.

The use of puppets
A word about lhe puppet mentioned earlier. 

When Scott Adams had completed his first few 

adventures, he discovered that some players 
found the praaice of having to communicate 
through a keyboard with what they anyway 
perceived as a characterless, soulless chip rather 
too sterile an experience by half.

So the clever fellow hit on the idea of the 
puppet; an extension of the player — and 

maybe even of his alter ego. The puppet.

addresses his master, the player, in the first 
person, so a puppet version of the last example 

might read instead;
The castle gate before me is locked.
The ground I'm standing on is soft.
I can see a spade nearby.
What shall I do?

Because the language of puppet screens needs 
to be a little more human, and can thus be 

rather text-heavy and byte-hungry by com­
parison with conventional screens, such 

programs need to be even more economy-con­

scious.
But puppets are definitely more fun, espec­

ially if you give your puppet character 
strengths and weaknesses of his own, and have 
him talking back and complaining, C-3PO 
fashion, about the mess you have got him into 

when you have made the wrong response.
Just in case all this talk of verb/noun 

twinning, data matches, string chopping and 

insolent puppets puts you off adventuring any 
further, there are some perfectly respectable 

and highly entertaining commercial adventures 
which make use of one or two much simpler 
techniques — the option menu and C and G, or 

compass and grid. You can learn them easily 
and write programs utilising them very simply.

Compass and grid
With the option menu, at every significant 

stage in the adventure the player is presented 
with, say, three choices of action — he may pick 
just one of them. Using again the earlier 

example, the screen might read:
The castle gate is locked.
The ground is soft.
There is a spade nearby.
Will you
1. Turnback?
2. Take spade and dig?
3. Look around?

The player would respond by simply 
touching key 1, 2 or 3. In this case, option 1 
might get him eaten by the monster he did not 
notice standing behind him. Option 2 could 
result in the screen announcing that he has dug 
his way into a patch of quicksand; while option 
3 may reveal that there is also a ladder nearby

which will let him climb over the gate.
One of the big advantages of the option 

menu, relying as it does on single-key responses 
such as 1,2 or 3, or Y or N, is that, of course, it 
utilises Get rather than Input statements and 
thus avoids the need for the player to hit 

Return after keying in every response — a 
particular advantage when children are playing.

As we can all be clumsy or careless at times, it 
is an easy matter to program in a mug-trap that 
will flash up an error message on-screen and let 
the Run dwell until a correct key is pressed.

The second, even more fundamental tech­
nique and one that can be used together with 
the menu option, is that of the compass and 
grid — it is really just a crib from the old battle­
ships game using squared-off paper that some 
of us played as kids. With this, you actually 

have a little map of the main location or 
locations — the cellar of a haunted house, say, 

or a treasure island.
This hard copy is copied into the program 

with the use of a simple two-dimensional array 
— the number of rows in the grid being one of 

the Dim subscripts, the number of columns 
being the other — together with read and data 
statements. The program also holds the 

I

i

locations on the grid of any special features 
and, of course, that of the object or whatever 

is lhe subject of the search.
Because C and G programs are so simple, 

even the meanest memory has plenty of bytes 

left over for embellishments such as graphics 
and sound effects. There is no reason, for 
example, why your hard copy of the map 
should not instead be interpreted as a colourful 
screen display; while winds can howl and 
monsters can growl as the game proceeds.

When you hit Run, one of the program’s 
randomising lines will place you on a square in 
the grid. You do not know which one, but 
make an educated guess from the clue shown 
on the screen and from comparing this with 

your copy of the map.
Each screen will invite you to move N, S, E 

or W — meaning one square up, one down, one 
left, or one right. Simply touching one of those 

four letters on the keyboard completes your 
move and generates the next screen display — 
which you hope will contain another clue to 
your new location and its proximity to the 

treasure square.
It would hardly be fair to compare a C and G 

game with a ftill-blown Scott Adams adventure, 
but it does make an excellent starting point — 
an infinitely variable challenge to which you 
can add all kinds of bells and whistles in the 
form of interesting graphics, animation and 
sound — rather than fill up your RAM with 
overdressed routines or wordy screen displays 
that may be called into use only once every nth 

game.
Apart from that, byte-busting adventures that 

can go on for hours may be all right for the 
Dungeons and Dragons freaks, who I imagine 
sprinkle energy pods on their cornflakes, but 
for newcomers to the genre, and especially 
kids, their frontiers of boredom are likely to be 

reached within about 10 minutes.
Further, it always makes sense to start simple 

— and devising and writing a C and G 
program allows you to do just that. It will be by 
no means a wasted exercise, because virtually 
every new trick you learn and mistake you 
make will serve as an invaluable template of 
experience when you come to tackle the writing 

of a CAG proper.
So for now, you will find here lhe listing for 

The Crown of Atlantis — a compass and grid 
program that will start you playing, and think­
ing, along the right lines. Although written for 

a Vic-20/Commodore 64, it will run on com­
puters using almost any other dialect of Basic 

{continued on page 72!
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Far away and long ago in the mists of the 
past, or so the legend goes, the Boffin grew 
weary of the needs of his faceless master. The 
bofTin craved the excitement of strange 
landscapes and exotic beasts, the challenge of 
using logic and luck to succeed in a complex 

and perilous task. So he created the 
Adventure, transforming himself from a 

weedy nine stone computerkid to a 
musclebound warrior or an ancient wizard or a

Peter Connor 
finds a few gold 
nuggets in the 
software SAamp
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bold spaceman. Or whatever he wanted. So 

the legend goes.
The reality is that there is now a plethora of 

adventure games available for the micro­
owners, all descended from this original idea. 
They all claim to offer you, “in the comfort of 
your own armchair”, the thrill of entering a 
fantasy world which you can only get out of 
alive by using a combination of logic and 

magic.
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Adventures require rather more tenacity 
than the usual game since they are rarely 
solved in one sitting. The player also needs a 
high frustration threshold as one of the 

principles of adventures seems to be W C 
Fields’ motto “Never give a sucker an even 
break”; you might go back the way you came, 
but you will not necessarily get back to where 
you came from.

Level 9’s Colossal Adventure, for the BBC
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magic,

micro, shows how a good adventure should 
work. It claims to be based on the original 
mainframe game and, if the loading time from 

tape is anthing to go by, this may well be true. 
It is worth the wait though. This program 
demonstrates one of the essentials of an 

enjoyable adventure; an interesting and 
detailed topography. There is a great variety 
of locations and objects, from the picnic area 
with some tempting sandwiches — should I 
eat them? — to the room where you find a 
gilded cage and the magic, but 

inpronouncable, word XY22Y.
The object of the game, as with so many 

adventures, is to find and collect a number of 
hidden treasures. This in itself sounds rather 
uninteresting, but in Colossal Adventure it 
can become a compulsive quest as frustration 
is outweighed by desire to crack the puzzles.

There is even a touch of sarcasm in some of 
the computer’s comments. If, in a blank 

moment, you decide to kill something — a 
fancy that seems to come up on most 
adventure players at some point — you will be 
admonished “Are you mad? You should only 
kill your enemies”. Suitably chastened, you 

try once again to summon enough brain-power 
to find those elusvie treasures.

Lack of inventiveness
Also for the BBC, Acornsoft’s Countdown 

to Doom is, unfortunately, not up to the Level 
9 level. Anyone who has played Acornsoft’s 
Philosophers Quest, a game of comparable 
quality to Colossal Adventure, will be very 

disappointed. There is a lack of inventiveness 
and wit in Countdown to Doom which makes 

it just a little bit dull.
Here, you are an astronaut in your crashed 

spaceship. Your task is to find the wherewithal 
to repair it and make good your escape.
Initially you encounter a blocked door, the | you have to make the most of everything.

answer to which seems to be the explosive and 
fuse you see lying on the floor. Once you are 
outside you encounter a depressingly familiar 
adventure game landscape; the evil-smelling 
swamp, the steaply-climbing track, the jungle, 
the glacier. It is all so uninspiring that you do 

not really care where you end up next.
Sphinx Adventure, also from Acornsoft, is 

rather better, but not much. The locations are 
familiar, but are described in slightly more 
detail. There is the forest, the sorcerer’s lair, 
the sword chamber, and so on. One or two odd 
characters make an appearance, such as the 

axe-throwing dwarf and the bearded pirate, 
but do not really justify their presence.

There is quite a choice of adventures for the 

Spectrum, most of them rather uninteresting. 
One of the better games, but dull nonetheless, 
is Bug Bytes’ The Castle. In this you have 

been condemned by a nasty old wizard to 
collect six treasures or remain forever in his 

domain. Although the locations are not 
described in any great detail, they are 
reasonably interesting. There is, for instance, 
a Black Chapel in which stands a statue of 
Medusa; a passing aquaintance with Greek 

mythology should be enough to make you 
wary of petrification.

Diamond Trail, from Gilsoft, is another 
tolerable game for the Spectrum. The 
drawback with this one is the in-joke location; 
you are in Spectransia and must find the 
Sinclive Diamond. Once you have got over 
that the game itself is not bad. The locations 
are quite interesting — police HQ, a junk 

shop, a tube station — and there is even a 
touch of wit; when you are hungry you are 

tricked into entering the command Eat Cat, to 
which the computer replies “I wouldn’t touch 
it with a barge pole, let alone eat it!” It is not a 
great belly-laugh, but in the land of adventures

■A

is ?
Í

— ♦

>

Magic Mountain and Pharoah’s Tomb, both 
from Phipps Associates for the Spectrum, 
introduce a graphic element into the 
adventure; each new location is represented by 
a drawing made before your very eyes. Sadly, 
the finished drawings are of little interest and 

take so long to complete that they would have 
been better forgotten.

You must gather treasure
In other respects, these two programs are 

straightforward adventures. In Magic 
Mountain you seek the mystical scroll of 
wisdom hidden deep in the chambers of the 

mountain. Fortunately, there are some 
pleasing moments on the trail. At one point 
you encounter a dwarf with a stall whose sign 
says “Scythes sold and Fortunes told”. My 
advice is to buy something and ask a question, 
despite his disgusting habit of cleaning his 

nails with a curiously shaped dagger.
Pharaoh’s Tomb is a very similar game. 

This time you have to gather treasure at an 
oasis. When you want to push a rock, you may 

¡continued on page 70)

DFTWARE SURVEY
COMPANY
Level 9 Computing 
Dept Y, 
229 Hughenden Road, 
High Wycombe, 
Bucks, HP13 5PG.

Microdeal, 
41 Truro Road, 
St. Austell, 
Cornwall.

Severn Software, 
5 School Crescent, 
Lydney, 
Glos.

Pase Software, 
213/215 Market Street, 
Hyde, 
Cheshire.

Bug Byte, 
Mulberry House, 
Canning Place, 
Liverp«x)l.

PROGRAM
Colossal Adventure

MACHINE PRICE COMPANY
BBC £9.90

DragonJerusalem Adventure 
Williamsburg Adventure Dragon

Holy Grail

Adventureland

The Castle

Oric

Oric

Spectrum

£4.75
£4.75

£6.95

£4.99

£6.95

Gilsoft, 
30 Hawthorn Road, 
Barry, South Glamorgan

Phipps Associates, 
99 East Street, 
Epsom, 
Surrey.

W. B. Soft, 
191 Seamer Road, 
Scarborough, 
N. Yorks.

Anirog,
26 Balcombe Gardens, Pharaoh's Tomb 
Horley, 
Surrey.

Wintersoft, 
30 Uplands Park Road, 
Enfield, 
Middx.

Acornsoft, 
4a Market Hill, 
Cambridge, 
CB2 3NJ.

PROGRAM
Diamond Trail

MACHINE
Spectrum £4.95

Magic Mountain 
Pharoahs Tomb

Adventure 1

Zok's Kingdom

The Ring of Darkness

Countdown to Doom 
Sphinx Adventure

Spectrum 
Spectrum

Spectrum

Vic 20 16K
Vic 20 16K

Dragon

BBC
BBC

£4.95
£4.95

£5.95

£5.95
£5.95

£10.00

£9.95
£9.95
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fcontinued front previous page)

be asked “Are you sure you want me to risk 
having a hernia?’

W B Soft’s Adventure 1 is an exceptionally 
dull program in which Steve Silver has to find 

and repair his captured spacecraft. There is no 
detail to the locations, for example, “I’m in a 
forest’’. OK, but what kind of forest? 1 would 
like to know. Not a hint of humour enlivens 
this boring game.

Zok’s Kingdom and Pharaoh’s tomb, two 
games for the 16K Vic from Anirog, are 
examples of a recent development in 
adventure games. Both have a mixture of the 

usual adventure features and tasks where you 
have to move your graphically represented 
player to avoid, or fight with, enemies.

According to Anirog’s blurb, these games 

test your speed and ability to think and plan 
under pressure. If you had the body and brain 
of a tortoise they might just do that. By trying 
to combine the action game and the adventure 
game Anirog have fallen heavily between 

stools; what you get is a dull adventure with 
dull graphics.

Wintersoft’s The Ring of Darkness, for the 
Dragon, suffers from similar drawbacks. It 
starts like a conventional adventure; “Four 

Rings the Ancient Wizards forged and cast 
against the earth. One ring the evil sage called 
forth from the void . . .’’ and so on, in sub- 
Tolkein view. You can choose your character 
— elf, dwarf, or human — and the skill you 

want — thief, warrior or wizard.
Then, however, the format changes. A map 

appears, on which your position is represented 
by a Z. This you manoeuvre with the cursor 

keys. With tedious frequency you encounter 
bandits and evil rangers with whom you must 
either fight or flee. Little else seems to happen 

in this so-called enchanted land; you need 
none of the usual adventure skills of logic or 
lateral thinking.

Adventures in Jerusalem
Microdeal has a series of adventures on the 

market for the Dragon. Jerusalem Adventure 
is set in the ancient biblical city and is, 
thankfully, a conventional adventure game. 
No graphics here. You have to find nine 
hidden treasures while out-manoeuvering 
Arabs that will kill you if you enter their 
quarter of the city. This is an unpleasently 

racist note in what is otherwise a laudable 
attempt to put some new life into the 

adventure game location. You are advised to 
be religious at the Western Wall. Pray a lot. 
Say magic words. Some of the objects 
encountered are lost through a lack of 

convincing detail of the locations.
The Dragon, of course, is closely modelled

on the American Tandy Colour Computer, 
and this transatlantic influence is prominent in 
Microdears programs. Williamsburg 
Adventure will be mystifying to most British 
players since it relies on a knowledge of, and 

interest in, American history.
If you do not know or do not care what 

William and Mary College or Scribner’s are 
then you are not going to have much fun 

playing this game. This is unfortunate, 
because Williamsburg Adventure has its 
moments of wit and interest. But if software 
houses are going to market American 

products, they might at least ensure that they 
are comprehensible to the old world 

consumer.
Severn Software’s Holy Grail for the Oric 

barely qualifies for inclusion in this review. 
You are, supposedly, looking for the Holy 
Grail in the castle. This latter, though, 
appears on the screen as a grid around which 
you can move horizontally or vertically. You 
might get bonuses of gold or wound salve, or 

you might meet zombies, orcs or wolves; never 
fight, just run. There is no detail or challenge 

in this game.
Adventureland is a Pase Software game for 

the Oric and is, happily, more like the real 
thing. Although there is again a lack of detail, 
the game is at least cryptic and intriguing, 
requiring a certain amount of deductive skill 
to achieve anything. There are magic words 
and undiscovered creatures — be careful, they 

might bite.

Getting a raw deal
You might think that, given the limitations 

of the machine, it would not be worth writing 
an adventure for the ZX-81. Bug-Byte has, 
however, produced the not very originally 
named Adventure. You must look for the 
missing three pieces of the Royal Sceptre, put 
them together and return them to the 
Emperor. The game is, of course, fairly 
rudimentary, but when you bear in mind what 
some of the games for more sophisticated 

machines are like, it is not so bad.
At the moment adventure game fans are 

getting a raw deal. Of the programs reviewed 
here the only one that is wholly admirable is 
Level 9’s Colossal Adventure. Too man}' 
games rely on a borrowed scenario without 
trying to add any original elements. Why so 

many dwarves and wizards? Why not an 
adventure set contemporary Britain with cops 

and robbers or skinheads and greasers? Why 
not just about anything but the boring old 
forest, swamp and dungeon? Shabby graphic 
displays do nothing to better a dull game. 

What software houses must find now is writers 
with a little imagination. I

ADVE
YOf H.AVE BEEN STARINC. at the screen since 
midnight, the rest of the house has gone quiet 
and there is nothing but the sound of your 

black coffee going cold for company. That and 
the dragon of course.

The dragon’s been sitting there eyeing you 
from behind the television. It has been a 
steady war of attrition since you stumbled into 
the cave about an hour ago; before then you 
did not know about being driven back by 
scorching flames. You have learnt a lot in the 
last hour. First you tried throwing in the 
onion in the hope it would cry out its flames — 
brilliant! ... it swallowed the onion . . . The 
sword then, the sword! . . it swallowed the 

sword too. ... So now you are sitting here 
glaring across a keyboard at a dragon that has 
systematically eaten everything you ever 
owned and wishing that you’d never agreed to 
swap your old invaders cassette.

Dealing with the dragons
If someone had not got bored with batch 

processing on a mainframe it might never have 
started) but once the first adventure game had 
been written there was no stopping them or 
the growing band of addicts patiently awaiting 
the latest releases. Since they first became 
available, adventures on micros have become 
both better at understanding what you type, 
and larger and more varied in their scope. At 
the same time writers have been inventing
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ever more tortuous puzzles to perplex you. So 
you are quite likely to come to a halt faced 
with something that you are convinced is 
impossible Especially if it is your first 
adventure.

This is where the fun starts though. When 
you have woken the house after getting past 
your first tricky obstacle you'll know what I 
mean So that vou do not have to learn 
everything the hard way here are a few tips for 

dealing with dragons and their friends
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If you often find it hard tn retrace your 

steps, VOU get lost a lot and you have not got a 
clue what this place you are wandering around 
looks like then you are probably a bad mapper 
You get them everywhere scribbling on the 
back of their seventh envelope and scrabbling 

around for the map of the last room they got 
killed in. To be a good mapper start by getting 
some nice big bits of paper, keeping one or 
two for the total map and the rest for working 
out what this new area you have just found 
really looks like. You may need to redraw the 
whole thing or jump to another part of the 
sheet when you reach the edge but, obvious 
though it sounds, you will be surprised how 
much more fun it is not having to search for 
scraps of paper and knowing exactly how the 
whole adventure fits together. If you get into 
these good habits you will race along until 
suddenly you are los in o steaming swamp and 
directions do not see.u to make sense anvmore. •

Maze mapping rules
At first mazes can seem pretty pointless. 

You go east then west but you are not back 

where you started. So you panic and go up, 
down, in, out, north, east, south and west and 
VOU are still lost in a steaming swamp. Do not 
give up though, there are quite a few tricks to 
save you from starting at the beginning again 

and sloshing through by trial and error; and 
when you have finally cracked the maze it 
looks very impressive to be able to run 
through it without giving it a thought.

The first rule is to walk into the maze 
carrying as much as you can. Wear evervthing 
that the computer will let you, put things in 
your pockets if possible and then just start

dropping one thing in every new place you 
come to. Now instead of everywhere looking 
the same you will start to be able to get your 
bearings. Going east from the bottle takes you 
to the elephant, going west, to the 
Lamborghini and so on. If you are drawing a 
map of a maze like this then you will soon see 
that there is no point in trying to make sense of 
the directions themselves. Just put a dot for 

each location and simply draw one line 
between each pair that are connected writing 
the relevant directions at each end. This will 
be good enough to get you through most 

mazes

The real puzzles
In some mazes a simple map is not enough 

though, as before long it will start to look 
decidedly wayward and weblike. The trick 

here is to draw up a table similar to the one 
shown here. For each new location that vou 
find, add a new column to the table headed by 

the object that you have dropped there. Then 
down the side list all the directions in which it 
is possible to go. Now it is a simple task to 
systematically fill in the body of the table with 
the names of the objects that you reach by 
going up from the sword say.

You are now in the same position as every­
body else when you arrive at the swamp. 
Beware thoughl As always, things will never 
be quite as they seem. The writer may have 
decided that people are getting a little too 
complacent and the first thing you will notice 
is that the golden ball that you were sure you 
dropped around here has been stolen. Then 
things start getting tough again and if when 
you drop your first object it sinks into the 
swamp with a gurgle and disappears, take a 

deep breath because you are on your own.
Now that mazes seem altogether less 

threatening we get back once again to the 
dragons of adventure games; the real puzzles 

that they were set for in the first place. If you 
are expecting me to tell you what to do when 
your spaceship is rushing towards an asteroid 
or when your schooner is about to be 
marooned off Easter Island or simply why you 

keep dying when you attack the Dobermann 
Pinscher then you have the wrong idea 
already. You are the one who is going to solve 
all of those problems and more before you 
have finished. If you have a mental block then 
go and look round another part of the 
adventure or better still go and make yourself a 
cup of coffee. Then you will be ready to attack 

(continued on page 72t
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(continued from previous page! 

the problem properly.
Now write down everything you have come 

across that you cannot explain yet: things and 
places, remembering that even an object that 
you have used and broken, such as a bottle that 
you have had to smash, may have needed to be 

used elsewhere as well. Now in any good 
adventure there will be some reason for 

everything being there. The chewing gum 
may not look much use, but what about the 
old dragon, everyone knows you can’nt 
swallow chewing gum. So go off and try it, you 

never know; and even if it does not work it will 
have been a good idea. Making connections 
like this, often the obscurer the better, is the 

key to finding the way to a solution.
If the adventure has been written properly 

then even if you have finally solved something 
by trial and error, you ought to look back with 

a wry smile and wonder why it had not been 
obvious to you a few minutes ago. A bit of 

inspiration now and then should be all that 
you will need. If the overall game or a 
particular section reminds you of a book then 
it is worth looking it out and reading what 
really happened in The Hunting of the Snark or 

how Pooh beat Piglet at poohsticks. Perhaps it 
suggests a film or even a painting; you never 
know what the writer might have been 
alluding to and an extra clue never does any 
harm. As with the objects that you find lying 
around do not assume that the description of a 

room is just there for setting the scene. You 

never know when someone is trying to tell you 
something. Keep an eye open for any bad puns 

as well.

Many games available
If you follow all those ideas you should stay 

on the move for a bit longer than before and 
not mind so much when you get stuck. 
Luckily for us all, there are a lot of games 

available. In general, with adventures even 
more so than with video games, you get what 
you pay for. Buy adventures that exploit the 

full memory of your machine, that way not 
only do you get more to explore but the 

computer is more likely to understand you 
when you try to do something. Generally the 

more work that has been put into writing the 
game the more fun it will be to play; a good 

one is worth the extra.
Finally, the future is written on disc. The 

opportunities for writing adventures with 
plenty to explore, describing everything you 
see in detail and being able to make the 
computer far more intelligent at understand­
ing commands, are just too tempting. Never 

believe people who tell you that they are 
saving up for drives because they are fed up 
with loading programs from cassette; the true 
reason is that they have their eyes on some disc 

adventures.
Acornsoft among other companies will be 

expanding its range of adventures to include 
large games especially written for disc. With 
the added scope for original ideas that these 

will offer, the next few years should be an 
exciting time for players. I hope, at least, you 
have been tempted now either to start 
adventuring or to go back and solve the puzzle 
that had you beaten. You will be glad you did. 
Good luck with the dragons! ■

WRITE
YOUR
OWN

(continued from page 65) 
with only minor alterations. For example, 
almost every micro has a slightly difTerent 
syntax for creating random numbers, and that 
used in this listing may not work with a 
Dragon or Spectrum.

To help you get this program up and 
running fast, the program does not include 
lines of text on how to play — you may like to 
add these when you adapt the program and jazz 

it up with your own refinements. But this is 
what the game is all about.

In The Crown of Atlantis, you are an aqua­
lung diver searching a particular area of the 
Atlantic’s seabed beyond the Straits of Gib­
raltar, for the legendary underwater city and its 
greatest treasure. You have memorised the grid 
map shown in figure 1 and therefore know the 

locations of coral growths, ruins and other 
notable features, such as a whale’s skeleton and 
the famed Spire of Atlantis, by which you can 
reckon your position.

You move around the seabed by touching 
one of the keys N, S, E or W. You will be told 
whether you are in a clear area or close to one 
of the features that will help you to get your 
bearings, and then be invited to move again.

There are, however, three obstacles to the 
completion of your mission. First, the strong 
currents may force you in a direction slightly 

different from that which you intended; this is a 
random factor and so you can never be com­
pletely sure that you are not, in fact, where you 

hope you are!
Secondly, equally random is the hiding place 

of a particularly irascible example of the 
Octopus Vulgaris, who will draw you into his 
ring of tentacles in seconds and from which 

there is no escape.
Thirdly, you risk overshooting the area of 

seabed represented by your 10 by 10 square 
grid, in which case the screen will show a 

warning to this effect.
But if you do overshoot there is, initially, a 

one-in-five chance that you will swim straight 
into an unexploded wartime mine, which will 
at least provide the octopus with a convenience 
food. The second time you overshoot, the risk 
of blowing your mine precisely doubles. The 
third time you make this error, you have 

virtually no chance of surviving.
By studying the program, you should be able 

to work out how to increase, decrease or vary 
these hazards and factors, or introduce new 
random elements. If you have a TI$ or time 
function, then you can add to the diver’s 
problems by giving him only a fixed amount of 
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time to find the treasure before his air supply 

runs out and so on.
You may also choose to make the whole game 

much more difficult by randomising the 
location of the actual treasure — just check out 
the program logic to identify which lines you 

need to change and how.
When you feel that you have exhausted all 

the possibilities which The Crown of Atlantis 
offers your micro, why not get to work dream­
ing up your own idea, using this first program 
as the bare bones of your own imagination and 

ingenuity.
Line 10 first reserves a 10 by 10 array 

representing the playing grid; in future the 
first subscript in the brackets will signify the 
row number and the second subscript, the 

column number.
Lines 30 to 50 fill all 100 positions with an 

initial value of 0, representing a blank square, 
or clear seabed. Lines 60 to 90 award a value 
of 1 to each of the stone ruin locations 
specified by the data in line 700 — where, for 

example, the second pair indicates that a stone 
ruin has to be sited in row 3, column 6. Lines 

100 to 130 serve the same purpose in respect 
of the coral locations, drawing on the data in 

line 710.
Lines 140 to 190 fill seven more Icxrations, 

one subscript pair at a time, with other 
features, including the location of the treasure.

Lines 200 to 210 generate a random row and 
column for the grid position occupied at the 

beginning of each game. Screen prompts are 
triggered by lines 240 to 340, depending on 
the L or location value acted upon in line 260. 
Line 360 stores the current row and column 

for the next update.
Get rather than Input is used in lines 370 to 

410 to avoid having to hit Return after 

choosing every turn. Incidentally, touching 
any other key will, on the Vic-20 anyway, 
simply freeze the move and not crash the Run.

The routine in lines 440 to 510 introduces a 
randomly-occurring deviation in the direction 
of movement, plus or minus one square. Lines 
514 to 516 generate a random position for the 
octopus and compare this with the player’s 

current location. The off-course message is 
triggered by line 530 — and may in turn trip 
lines 580 and 590. Otherwise, line 600 amends 
the risk factor for the mine set in line 24.

Alternatively, line 540 detects if the current 
position matches that of the Crown of Atlantis 
and if so, branches to the play option in line 
640. Or if the current position is neutral, line 
560 loops back to line 240 for another turn.·
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Colvin are pleased to introduce this new 
range of Computer Furniture.
Each unit is designed and constructed 
to accommodate computer equipment and 
provide stability and durability, preventing 
sway and shake.
Give your computer a truly professional 
base.
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To: Colvin Computer Centres Ltd.,
Interface House. 70-72 Croydon Road, Caterham. Surrey. CR3 6QD.

BLOCK CAPS PLEASE 
* Delete as applicable

QTY. ITEM 

Elite 

Ambassador 

Executive

TOTALITEM PRICE________

87.50 inc. VAT

109.00 inc, VAT

159.00 inc. VAT

U.K. Mainland: Add £10 jwr item to cover Del iverv. 
Packing and Insurance
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>3* CREDIT CARD ON 0883 40511

Re<. No: I2$1OM. Re*. Office: 240 Undon Roed. Mitchem. Surrey. CR4 3TY,
*I enclose a Cheque/Poslal Order payable to 

Colvin Computer Centres Ltd. for £

* Please charge mv Access/Barclaycard account
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The Hobbit. More of an experience
"After a very short time I found that ‘The 
Hobbtf was becoming almost a way of life 
rather than agame, and sowhen I finished it 
for the first time I was partly sad because I 
felt that all the fun and adventure had 
ended, but I was wrong. Even now I am 
discovering new things about the game and 
feel that it wilt be some time until all of its 
secrets are revealed to me."

MR. J. STERN. Herts

"I have at last received your‘Hobbit’ 
program and would tike to congratulate you 
on its excellence. After four days of sweat 
and tears 1 have completed only 37.5 per 
cent of the adventure. The program has lived 
up completely to expectations, and there is 
no doubt about it being the best production 
for the Spectrum to date^^ou have 
surpassed al! others

I »A lot of fun.
COMPUTI

"The excellent gra 
The exciting differ 
IS that it IS possibl' 
converse with all tl 
meet and ask their 
recommend thisg. 
Tolkien, or novel a

POPULAR COMP

I trogranv^

"One new Adventure game stands head 
and shoulders above the rest. It alone 
almost provides you with a good enough 
reason to buy a 48K Sinclair Spectrum, Not 
only does The Hobbit produce drawings of 
the main scenes, but it also understands 
proper sentences rather than pairs of words 
for its commands. It comes with a copy of 
J.R.R. Tolkien's classic book of the same 
name. It is the program with the most 
detailed and best written documentation 
ever. r I

WHAT. MICRO

"This is an impressively packaged 
Adventure game which makes good use of 
the Spectrum's colour graphics. They have 
not only produced one of the best games for 
the Spectrum, but given everyone else a 
lesson in good g^e design.”

RACTICAL CO^
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"lam the owner of a copy of 'The Hobbit' 
which is wonderful entertainment, and very 
challenging. I have other tapesand · 
publications of yours, all of which are 
excellent. 1 Φ

MR. D.J. BURGH. Kent

"Having received the most excellent piece of 
programming I have ever seen, we have had 
no social life wliatsoever. "The Hobbit’ has 
been dominating our lives since January and 
many nights have been spent until 3 o’clock 
trying to conquer it."

SIMON ROGERS, Avon

"I have recently purchased your exce"° 
adventure game 'The Hobbit'. Thi^>^ 
greatly enhanced by the use op-^ 
graphics, itsavailability 
MÄinaWof havinB>^ 

try>^

in U

"lam writing toccefrmi 
'Hobbit'. I think it^one o 
ingenious programs I have 
to use. it has kept me stumo 
months. I think the effort tfiK 
writing a program like thisniust have beH 
enormous, Theeffectsare brilliant to say t 
least.
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JEREMY CHESTER

t takes first place in the new 
ouahtyand value for money. '
>*S SINCLAIR USER

¿cations in the Adventure are 
fie excellent graphic
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Aires. The 
led plot 
»rior to any 
for the

COMPUTER

jX'^ly Mountains 
j*<fthisgame is

to play and IS No. 1 for
^.«rffTd exc itement.’■

GORDON DEMPTSTER. Scotland

XfJanks again for an excellent game in 'The 
Hobbit’, I feel I have really got my money's 
worth out ot playing time. Congratulations'"

MR. P. RUSHTON. Leeds

The most powerful computer game yet
invented."
4 <

COMPUTER WEEKLY

"Within my circle of friends this game has 
become something of an obsession. We 
meet every Friday night at someone's house 
and spend 3-4 hours on 'The Hobbit'. Friday 
night would not be the same without "The 
Hobbit',"

CHRISTINE VERCHILD, Wilts
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than a program
"In my software library, your program 'The 
Hobbif takes first place. "

DAVID MAXWELL. London

■'lam the proud owner of your excelle^ 
program 'The Hobbif and havea^p?·*^ 
many happy, restful, relaxjnpH*^ 
hours trying to solve itsj;*-^
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d for my ZX 
you supply called 
n excellent 
the money. I find 
'ery realistic. The 
accurate. It sticks 
ebook, which is a 
:t very compelling

u
FN CASSIDY. Essex

ng recently purchased a Sinclair 
trum I decided to buy ‘The Hobbif

I have been doing a literature project 
j on 'The Hobbit' with my class of 10

Sint 
bas 
and 11 year old children. Over the last 10 
weeks the children, having read the book, 
have been attempting the program with my 
assistance. Let me congratulate you on a 
most entertaining program."

MR. K. REID AND CLASS 7. 
Nottingham

. more of an experience than a 
program! » I

u
POPULAR COMPUTING WEEKLY

". . thernost unique factor of this program 
is that the user instructs the computer in 
completely ordinary English sentences. The 
Hobbit program is capable of very 
sophisticated communications . "

ZX COMPUTING

u

u

^Xulateyouona 
^X*Ttiave enjoyed

-rtwisely. I must thank you 
j-i^cingsuchacleverproduct, it 

*?iswortheverypennyofthepurchase - 
price."

MRS. J. RYCRAFT. Northampton

‘The Hobbit’ is a beautifully con­
structed, frantically-maddening, 
tortuous, gloriously inconsistent, 
thoroughly spooky adventure - far 
better than I could have hoped for and 
certainly the finest of the dozen or so 
adventure programs I have. In short, 1 
congratulate the four who sweated for 
a year and a half to concoct such a 
super result."

MR. PETER JONES, South Qlam

Nothing is certain in this Adven­
ture, but uncertainty! Add to this the 
brilliant graphics that are used to 
describe many of the locations and we 
have an Adventure that is going to 
become a classic for the Spectrum.

POPULAR COMPUTING WEEKLY

I am writing to congratulate you on 
your excellent program ‘The Hobbit' 
for the Spectrum. I wake up in the 
middle of the night with an idea and 
have to load the adventure to try it 
out."

n

MR. PHI LLIP DARLINO, Suffolk

A most, impressive package.
DAILY EXPRESS

...we are not eating food...we 
are losing sleep...and It's greatl I 
reckon you can guess why. We are lost, 
completely and utterly lost, in the 
Hobbit program."

MR. JOHN HARRIS, Kuwait

I
f
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Orders to: 
131 Trafalgar Road, 
Greenwich, London SEIO

Correspondence to: 
Melbourne House. 
Church Yard, Tring, 
Hertfordshire HP23 5LU
All Melbourne House cassette software is 
unconditionally guaranteed against 
malfunction.
Trade enquiries welcome.

□ Please send me your free 48 page 
catalogue.
Please send me:
48K SPECTRUM
□ The Hobbit....
□ Penetrator........
□ Terror-Daktil 4D 
□ Melbourne Draw

£14.95 
.£6.95 
.£6.95 
.£8.95

£ ...

Please add 80p for post and pack £ .. .80

TOTAL £

I enclose my □ cheque

Q money order for £

Please debit my Access card No.........

Expiry Date

Signature

Ί purchased 'The Hobbif not long ago and 
since then I have been engrossed in the 
game, and I’m beginning to think no-one 
wants to talk to me as all I talk about is my 
adventures tn, 'The Hobbif.'

DAVID ROWLEY, Stoke-on-Trent

"The use of graphics ts one of the features 
which makes The Hobbit special. The 
addition of graphics as good as these adds a 
whole new dimension to the Adventure. It is 
certainty a marvellous game, which should' 
set the standard for future Spectrum 
adventures."

...one of the most complex games for 
the Sinclair machines I have seen..."

SINCLAIR USER

Name

Address

ZX COMPUTING

YC9A

Postcode

Access orders can be 
telephoned through on our 
24-hour ansafone (01) 858 7397. 2^
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Life is hard at the spaceport, especially if 

you are the pilot of Balloon Hopper. You 
control a cargo hopper, a small flying trans­
porter capable of lifting one piece of cargo at a 
time. The hopper is used to load the spacecraft 
at the top of the screen with any 10 pieces of 
cargo that can be found at the bottom. Each 

piece of cargo loaded scores either 50 or 100 
points and there is a bonus of 200 points for 

each ship fully loaded.
Sounds easy? Unfortunately you have 

picked the wrong day to be the pilot because 
there is an air-day nearby and stray balloons 
keep floating in your way and hindering your 

job.
Each time you hit a balloon the explosion 

caused by the hydrogen-filled balloons 
weakens the hopper’s force-field. You can 
survive four hits before your hopper can no 

longer function.
Initially there are three balloons in your 

way; this increases by one for each starship 

you load. You move using the cursor keys and 
you must land on top of a piece of cargo to 

pick it up. To drop the cargo you simply take 
it to the top of the screen avoiding the balloons 
on the way.

The program is written in Basic but 
contains a machine code routine which is
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Poked into memory from data statements 
when the program is first run. The machine 
code routine moves the balloons making the 
game much faster than if just using a Basic 
program. As the data is Poked into the 
memory the computer compiles a check-sum 
so, if you have made a typing error in the data 
statements, the computer should notice and

warn you.
The program uses all 21 user-definable 

graphic characters and these are shown here. 
Graphics G to L do not appear in the listing 
because they are only used in the machine 
code, not the Basic part. The program is set 
out as follows:

5-110 Set up game 
200-350 Set up screen 
400-490 Main game routine 
500-530 Cargo dropped

-1070 Life lost and end of game
2000-2090 Instructions
5000-5030 Poking in machine code and 
UDGs

1 •XI

7000-7095 UDG data
8000-8050 Machine-code data

To have more balloons at the start change 
Let Z=3 in line 100 to whatever you want. To 
have more than one extra balloon appear after 

a ship is fully loaded change line 527. To 
change the control keys change line 410. C

9 CLEAR 30999 
IB LET hiaø 
3B BRIGHT 0: 
FLASH 0 
40 60 SUB 5000
90 60 SUB 8000 
00 PAPER 7:

OUBR 0. INUCRSe 0

INK X : BOAOEP X:

LET Ζ·3

B
■c:

B

C

iiSii··

LS
100 LET *·0:
XXØ LET 2S«**BBBB 
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X *···ΒΒ·Β**; AT x7.feè; 
^RZNT INVERSE 1; AT B;.6;i;ATTAB b; 

31S I 
B/I7;2S;AT B^87;HS 
□SB PRINT AT 80 

«S (3)
330 LET X«1B: LET y«8 
340 LET b·«·’··: LET 4 1*0
360 PRINT AT Xμ6; 
400 LET XX*X:

INK 3;«0(a>;

*4 4« «
INK a;t·
μ-χ··, 
KEY·-·

— LET yx»y _
4X0 LET Μ·Χ 4-(INKEY -(INKEY

LET y ey ♦ <ΙΝΚΕΥ0-··0··> - < IN

<

1«"6*υ, :
^<ÏÎ*LET χ·χ*(Χ·-Χ)-(X*3X>
♦80 LET €0*10(X«(y*rtsXø)*81(y♦ 
ri»80),X*X TO X*8)
«o LET y sy * (y«xi-cy *r i*ax or 
y*/0X0 ANO cøo” ’'5> ___
♦9B PAINT RT yl,xX;” ·’; AT yx*x 

’'iôê IF r(»X THEN PRINT AT yX*8^ 

*^0 PAINT AT 
; IF rl»X

INK a; bs
♦79 LET iaVSA 3Χ0ΒΒ
♦76 IF ATTR (yjX)<>67 OR ATTR 

S*X/X)<>97 OR ATTR (y>X*X)<>O7 O
ATTR (y*X/X*X) 097 THEN OO TO 

X0OO
♦BB I

0 (X>

Ål:
X 1

K

uer rtwi: let «•Î/fl: LET bØ«CØ: 
0(y-X6(X*x TO x*a>*" 

rt«B OA yod THEN OO TO
<BB
BBB LET O«B:sSS friht at 4(X;·’BBS BEEP bBX«4: BEEP .1^6: " 
0 Oa j λ

kFr.'·’'·**··' PRi»*T nr i>ej 
XHK X 6 
6X9 LET

BEEP

ŸmbÀ ÂiÎ4T^n¥ «i>x; 
y *8,

(

ri«e RNO (ctd)·"·" Off c 
> TMBN Beep .Bl/B: BEEP

• · f · <> I <(<««< « ·
• I » ·' ' H · » ·<»···• H * « > • « » » · I·ΐΜ·>·Ι«|ΙΙ<*4

4

PRIHT BT 
ea« .
B8B POR 
Beep .es.o;

^AT e>6; INVERSE X;·
IF LEN t0<&B THEN 60 TO 4BB 

»O 3: FOR TO 4·
S5S^. NEXT 0:
686 LET «»ΦάΒΒ
667 LET
B3B 60 TO 8BB 
X0B0 LET ZBelS 
O/X7; INVERSE

NC

i (a TO I : 
EBa 

TO B STEP 
·Β7,9>4:

PRINT «Τ
INK 6; ·· ·· 
— -X; FOR

NEXT 0:

w / AVWW
XBBB FOA 
•0 TO B: BMP 
EXT r 
XBXB BEEP .1^-1: BEEP .X«-X 
XB9B IF 10 <>'*** THEN GO TO 881
XB4.B BEEP X/B: 
ÍBBB IF 
T AT B.a7;

-a DEEP 1^-1:

S

BEEP X

S>hS THEN LET 4tSs«: PAIN 
r r,· flash X;bS
iSSS Sn£i' *”■ i-i''9ΑΠΕ OVER 
RHE OVER

ΧΒλΟ; f wnørr 
; INVERSE X; o
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On September 19, 1783 curious spectators, 
including Benjamin Franklin, watched the 
launch of the first passenger-carrying balloon. 
There were three passengers — a sheep, a 
duck and a rooster and the flight lasted for 
eight minutes. To celebrate the 200th 
anniversary of this aeronautical feat Andrew 
Foord details a simple arcade-type game for 
the Spectrum.
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107· FOR fei TO EM;
TO ·· 
a··· eOROER 71 
LS 
a·!· PRINT *'Th»S a; "MLLOOH HOPPER-*

HEXT r :

PAPER 7:

is

ly© Rndr«v Foord" 
seae przkt - zn t

eo
INK ·:

'TRO 9; 
TAB o;

zn this 
losd ths spscscrsr

AOS 
ust load ths spscscrsrt at 
op or aerssA with lø Pisces 
arso rre· thsspacsport· 
2030 PRZNT Un for tuna t ty 
air day and oattoons vitt 

you » 
2040 P~Z 
• cargo 

2045 PRI 
T 16-3;\_ 
2050 prznT^at 18,11;
AT 15,11; ; pt i7, ii;
9055^RINT Μ* 18,10;

2050 PRINT RT 19,0;'‘Con tro ts 
2070 PRZNT ' ·· Left ΟΟΟΠ 
UP Risht'*; INK 2;" 5

5 7
2090 PRINT 00, 
as An 
2009 
5

PRINT 
leap

C

INK 
INK

**

“ C«rgo 
Hopps r

ts”
RT 15,3;

J^RI<fT*AT'

Î you R 
tht t

o ί C
it is 
h i nd< r

e·tloon so

INK x; '*A";R

XNK

XNK
t$ /¿••Λ··;
K ’e;

Left 
INK 2; "

PRINT 00, PAPER 5; '* Prs

ÏKsy To Ptsy'';TR0 0
F XNKEYSb'*** THEN OO TO 209

Λ e*’

RETURN 
pfiXNT RT 10,5;“PUEASE URZT2090 

5000 
A HOHENT''
5000 REOTORE : 
R ··>·’ TO Ü5R ‘
5010 REAO a: POKE r,a: LET t«t44 
. NEXT f
5018 FOR F«310Oe TO 31170: 
a :
5020 ZF 1035525 THEN PRINT "Err 
or in oaia:
5030 RETURN
7000 DATA 7,30,52,124>124>252,24 
O¿O<0^224,120,124>52,52,03,31,31 
7010 DATA 240,249,245>124,124,50 
>30,14,31> 31,31,52,52> 50,120,112 
7020 ORTA 5,7,2,2,2,3,3,3,95,224 
,54,54,54,192,192,192
7030 DATA 7,25,33,57,57.131,138. 
138,224,152,132.194,194,193,228, 
225
7040 DATA 135>135,135,57,57,35,1 
7,9.226,228,225,194,194,195,135, 
144
7050 DATA 8,7,2,2,2,3.3,3,150,22 
4,54,54,54,192,192,192
7060 DATA 0,3.7,31,53,97,109,97, 
O,192,224,249,282,134,192,134
7070 DATA 127,53>13,24,40,120,20 
4,204,254,282.175,24.12,30,51,51 
7090 DATA 127,97,111,97,125,97,1

LET t■·: 
“U·· +7 
POKE Ía 4 :

FOR f-US

4

POKE r/A :
READ 

LET t«t4A: NEXT f

eecp 3top

eo

27,0,254,134,192,192,192,134,284 
^090 DATA 127,100,117.117,117,11 
0,127,0,254,70,95,05,95,70,254,O 
7096 DATA 0,125,125,125,125,125, 
125 , O
6000 DATA 221,33,0,128,221,125,O 
,254,255,40,34,98,221,95,1,5,3,5 
2,22,215,122,215,123.215.52,32.2 
15,52.32,218
9010 DATA 20,15.240.221.35.221,3 
5,221,38,221,35.221,35,24,215,22 
1,33,0,128,221.125,0.254,255,200 
,221,134,2,284,285,40,4,264,31,3 

,221
5020 DATA 125.2.237,59,221,119,2 
,221,125,1,284,2,40.4.284.Í7,32, 
9,221,125,3,237.59,221,119,3,221 
,125,0,221,134,2,221,119,0,221.1 
25,1,221
9030 DATA 134,3.221,119,1,14,144 
,221,203.4,125.40.10.221,203,4,1 
90,52,5,129,79.24.4,221,203,4,28 
4,bS1.1*5
9040 DATA 4.203.191.195,55,50,14 
3,92,221,65.1,5,3,52,22,218,122, 
218,221,125.O . 215.121.215.12.1SÍ 
, 218
5080 DATA 1.2,20.15,238,221,38,22 
1,35,221,38,221.35,221,38,195,73 

121

16 .. 240.221,. 3E .. 221 ΰ 
«J >9 . «Æ A,«

,128.221,126,0.254.255.200

·β«Λ / Λ Λ 9 a a A** / A 
xae . 40.1® ., sai. 803.4

. 4 .

A
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SUPER EARRIC
Program 7.

··· 
2CACM «« 

» 
«úACn »·» 
»«CM ···

'OHtOCv*'« I MAC* < h·* · 
eonocc 71 Mwx. I »·« 
9UMOK1 iMROC* ··!
lOOVOU». I. (k .X·. 2« 
I 
120 
I 
I «ilCNVClVCI . k *.»,0. I. I

I .d·, *·.··,·. I·. k<i.*.2.< 
Ι·0£Μ%«€αΚ3. k .·. Id.4.9, S.e. 120.13.0. S.Gk.dS 
I 
IBO 
ItOOCFMAOCchAr · 
2Ο0ν0υ?3,21«.Ι3Ο.|3θ.ΐ3θ.254.226.22·,22··0 À
2>OV0U73.2kd.12*.Ι2·.12«.224.22«.224.»4.w 
22OV*U23,22O.k3*.kS·.kS·,294.226«22·« ¿24.0 #
230VOU23.22k.13*.I3*.13*.234,234,234,2*4.O X
240VBU23,222.2*4.I2*.k2*,24*,224,224 224,0 X 
290VOU23.72«.24.M,(l, IS3.1*S.O,M.24 X ■
2«OV*U23.22S,O.O.120.299.2*9.120.0.0 X
27O*20U23.224.O.O.3O.299,2*9.30.0.0 #
2eOVeU73.22’.24.M.*0.*O.M.24,24,24 Z
2O0W0U2 J. 22*» 2·. 24. ?4,40,60 .·0,·Ο. 24 
3OOV0U231220.24.24.24.2*9,299.24.24.2« 
3iOV0U23.23O.U.U.29a.34.34.2».3ô,3· 
t2OV0U23,23l .b00.«4O.49A.99C.W3C.b9«|bM.4uO 
3 SOVOU23,232. 6 . 4*0.4*0, . MC. MC. VC. 900
340ODU25,2JS.4CÍ.4*O.4*U.4€0.4C0.4C0.4FC.400 
39OV0U29.234.4FC .4*« .4*4,4« i .447. hC2. K2.4O(» 
S4UV0U23.239.444 .4*O.4*O,4FL.4*0.4*0.4« .400 
S70VCU23.23·. C. 4*·. 4*·. 4CA. bCA. 4CA. K2,400 
3B0V0U23.237.47C.44«.4«4.4Fe.4C2.4e2.4C2.40O 
140O0U23.23*,2*4,3a.33.9*.*4.*4.94.O 
40OO0U23.234.4FC .4*2.4*2.4C2,4e2.4<2,tfE.400 
410OeU23.240,43*. 40*. 40β.43β,4 J*.45*.43e .400 
420VIIU23.241.130.1 30.2*4 .«*,4*.9·.*·.O 
«3OVOU33.242.792.I2*.12*.27«.23*.22*.292.U 
44O.«U23.243.2*4.130. ISO. 130.22·. 22·. 224 
«3OVVU23,244,292.I32.I32.2*4,22·.22«.2*4.0 
«•000023,249.7*4.I$0.2*4.I2*.224.224.224.9 
47OVOU33.244,I30.130.130.22·,23·.22«.294.0 
«eovouzs. 24». 292.130. k 30.22·. 73·. 22·. 2*2. u 
44OOOU3 S. 24«, 4« e . 4*3.4*2.4Τ C. 40C . 40C . 4FC . 4Ol> 
*OOVOU23,2«4.130.130. J 30.33·.22·.7?·. 124.0 
SkOCOMROC 
920 
9S00EFMMCtn«t 
940·η|Μ(ΐ:»«1«ΐ34|Ο«Ι·ΐ4Ι IM< 12» «mR «AMtlk^MlC* 
SSOPRINTOO·! 34 14 k < 131 fiUMCR «MVtlDMX*
«•CM (NI IA* < 10)041« I 33~*y ihin«· 9u«iur·* 
970M1NI ' Control 4**<·Ι·· «r t·« «ri·*
9*CM|Nf‘««otain« th· w·!!· or «oinq ·<( th· «rip't 
9404*INT”R·!···· your r«0)e< Μΐι»· t«tk to G « tn't 
•OOMkNI'IOr «· Β···η·η| ·<< th· «ri« 4u* »»*
• kOR*lMT*cowtinw· «· th|· u··* «ap · I·*«· «·θοη· * 
·30Μ·(ΝΓ*ο4 ·η·τ«ν QT» «dvieh your J i <« ««pond· o·.': 
• 30MRINT*Tou e«n '·ρΙ·*«ι·6 your «u·! •uRp*'' ·*
•«0Μ(ΝΤ-«·*<·ΐπ ··«*·· «y Orivin« »«·< th· «u·!' 
•SOPRIMT'po«· lktt»r·« 
••0RR(Nr*(H co^M·· M4teh sut «or 
·70Μ(ΜΤ**ηη··Κ th· *
·*ΟΜ(ΝΙ 
•4<«CPC AT UNI 1 L«FT'33 
TOOCNCPAOC 
TkO 
72O0CFRAaCe««ti V<>Uk4.3.4|0| 1 7,2 
7S0MtlNr>A*< 13» *9UMCR «4ARICA0C- 
740COLOURIiMRIMk ΤΑ·<Ι7» *τ 9htn«o «u«iur· 

4· |Mi CKl«227j « COtOURT« RAlNT * 
TpOCtC OUR 11 RA ] Hl C>«t· 22 2 i > CCUOUR 3 * P« IN T ~ 
770MtlNT C>*«23l' 
T*0C0L0URllMA1H1 CHA«23O| < COLOUR 3( PR kN! 

ςΗΑ·2?·| iCOLklURTtPRINI 
eOOPRiNI 'Control«1 * 
«kOCOtOURZlPAINI 'VCtCO TA*<2UI 11 COl Okd* I * PA |M · Ν(0' « UKOk^S 
βΤΟΡΑΐΝΤ* * 
d3C*RlNT 
««CAAINI- R 
•ScMlNT' « 
«•OPA(NT* t 

"Or uw joystick·.* 
O*OCOtOUA2iPAINT * Pr··· «PACt W* t· ρΙ·ν*'
B40ACPCATUNT(L«CT>t2 
«OOCMPROC

SjjPffc RMMICAOi
ίί I JL* V *'JkJI <r

»,0, I. l.U·. k«M· 
I,βι.·&

«røuAø th· f'ad." 
th· pul···

σ»«ι·ι * »r»«· MM (e l

. v«j I 'Μ Crci·

■

. . .Fu·) ρββ'

ΪΑ·<2ΦΙ I
*1®*»» TfceiîOI I 

C.Rienr

«•I I ' TABIÎ·»· »L

I o «et I<♦ w«I I " 
.Ih« Muk··"

ν·η·

Uft*
*

w«k I *

:SSS

'Z

•v.

S

First the good news. This game is original, 
fast, and has good graphics and sound. Now 
the bad news. It only works with O.S. 1.2, is 
hyper-long, and needs a second player.

The game involves two cycles — no, it is not 
Tron — on the electric grid. The grid is 
inhabited by creatures called Pulses and you 
must avoid these at all costs. At the beginning 
of each grid each player starts with 300 units 
of energy. This decreases with each move but 
there are fuel pods littered around the grid so 

that energy can be replenished. Each player 
can also release radio-active walls to gain 
bonus but this eats up energy and, of course, if 

you run out of energy you will be vapourised.
Each grid has a time limit and if both 

players are alive at the end of the time limit 
they will go onto a harder grid. If they are still 
alive at the end of five grids they will go onto 
the Death Grid to battle it out to the end. In 
this grid, each player will get 100 units of 

energy on top of the bonus earned in the 
previous grids. The radio-active tail is released 
automatically and continuously so the battle is 
unlikely to last for more than a few seconds.

The game can be played with keyboard as 
well as joysticks — ANHÜ1 type is suitable.

Type in the first program then Save it under 
a name other than Main. Then type in the 
second program and Save this under the name 
Main. If you have the disc system simply type 
it in but do not run it. Save before running. 
When you want to play the game run the first 
program and this will reset page and allow the 
program to run but do not press Break as this 

will corrupt the program and Old will not 
bring the program back. Also with the disc 
system you must make the following ad)ust· 

menis:
110 ·ΚΕΥΟΡΑΟΕ = &1100ΜΟΗΑΙΝΊνΐΑΙΝ’

Μ 
120 ·ΡΧ138,0,128

As I said earlier, this program will not work 
with ÜS before 1.2 but it is possible to conven 
the program to run on OS 0 1 if you put a lot 
of effort into it. Anyway the OS 1.2 is now 
readily available in shops so there is no excuse 
for hanging on to your bug-filled OS 0.1.

If you want to play the game but do not 
want to type in such a long program send a 

postal order or a cheque made payable to 
Shingo Sugiura for ¿3 to 42 Landford Road, 
Putney, London, SW15 lAG

The game consists of two programs. The 
first program sets up the envelopes and defines 

the characters and prints the instructions. The 
second program is the game itself.

Line 10 .................... Selects mode 1 and
asks players if they want joystick control or 
keyboard control.
Line 20.........................Calls procedure to
assemble short machine-code routine
Line 30 . ..................Let grid equal 1.
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Calls procedure to

Calls procedure to

Watch out for the deadly 
pulses which inhabit the 
grid of this two-player 
game by Shingo Sugiura 
for the BBC Micro. The 
game can be played with 
keyboard or joysticks.

Line 60......................
initialise variables.
Line 70.........................
print the grid.
Line 80 Sound at start 
of each grid.
Line 90 .. Reset tinre.
Lines 100 to 230 .. Main program.
Lines 250 to 340 . . Procedure to initialise 
variables.
Lines 360 to 410 .... Checks keys for yellow 
cycle.
Lines 430 to 490 .... Checks joysticki.
Lines 510 to 560 ... Checks keys for red 
cycle.
Lines 580 to 640 ... Checks joystick2.
Lines 660 to 870 .... Sets up the screen.
Lines 820 to 870 .... Prints an appropriate 
number of pulses.
Lines 890 to 970 .... Prints out the yellow 
cycle and also decides whether the tail should 
be printed.
Lines 990 to 1070 .. Prints the red cycle and

Program 2.

5 RE« FOB £ READ «ASH CHARACFER 
IVNODE 11PROCopta on 
2OPROC*«s 
3Ogr ad·!
4θΜ·11|Χ-Οι«·Ι12X-0 
SOnODEI 
eOPROCintt 
ZORBOCgr a d 
eOFORA-tOOrai3OlSOUND«Ol .2, A, It NEXT 
90t|nE-0 
lOOREPEAT 
JIOIF A4»**2** PBOCkey«ltPROChey«2 
12O1F At****!* PROC joy la PROC joy 2 
130but t-ADV<M. (O) AN03 
140PROCch»c k 11 PROCchec k 2 
ISOPROCcontrol 1 : PROCcontrol 2 
l6OV0U17,5,51,6,30iPRIN1 <2ΟΟΟ-ηΝΕ| ** 
I7OIF TinE?«2OO0 THEN taiM-0 
leoUNllL <l«91-0 OR «1*92-0 OB ti<w-0 
I9O1F ta«e-0 AND grad>4 PROCdeathgradtΘΟΤΟ23Ο 
200IF tt«*-0 AND grid<-4 PROCnowgradtGOTOSO 
210PR0C»xplod· 
22OPROCneM9*«· 
230607030 
240 
25ODEFPROCinit 
260ta«e-TRUE

1 *91 » TRUE i « 1 egZ» TRUE

"I

280X1-10»Yl-25
290X2-29:Y2«2S
3OOMlanc-0( y line·*-!
3tOx2i nc-Ox /2ΐΓ»ε·“Ι
320»n«r9VIX«3OOi»n«r gy2X·300
33OVDU23|10,32|0|0|0|
340ENDPROC 
530
360DeFPROCk»y»l
57O1F INK6Y<-|7> μ 11nc·-!» yI »nc-Ot6NOFROC 
3801F JNKEY« 341 xHnc-J«y1 ine-OrENOPROC 
3901F INKEY <-52 > x1i nc-0« y 11 nc·-1 :ENORROC 
4O0IF INKEVC 51» κ Unc-Oi y 11 nc-11 ENDRROC 
4IOENDPROC 
420
4300€FPR0CjoyI
440A1X-ADVAL(I> < A2X-ADVAL < 2>
450IF AIX?-32OOO x 1 a nc—U y 11 nc«Os ENDRROC 
4AOIF AlX<-]20OO x11nc-lty Itnc-OiENDRROC 
4701F A2X>-52000 xlxnc-Oty 1 anc·-11ENDRROC 
4801F A2X<-12000 x1 ant*0iy 1 anc-1»ENDRROC 
49OeNDRR0C 
500
5tODeFRROCk«yc2
520tF lNK€Y<-73> x2inc--lty2inc-OtENDRROC 
S3OIF 1ΝΚεν(-θ9) x2inc-l«y2incB0tENDRROC 
54OIF INKEY<-122» κ2ιηο0ι y2»nc —11ENDRROC 
S50IF lNKEV<-5e> x2inc-Oty2inc-ltENDRROC 
360eNDRR0C

570 
580DEFPROCjoy2 
59OBt%-ADVAt <3> }B2X-A(>VAt <41 
6OOIF eiX>»52000 x2inc«-liy2inc>OtENDPROC 
6101F B1X<" 12000 x2ini.- 11 y2i nc-Ot ENDPROC 
620 IF B2X>-52O00 x2· nc-Ot y2i nc —11 ENDPROC 
630IF B2X<-12000 κ2ιnc-Oty2inc·!tENDPROC 
640ENDPR0C 
650 
660DEFPR0Cgrid s VDU19,3,6;O,OjCOLOUR3 
670F0R 1-3 TO 25iVDU31,1»I 
6eOPRlNT5TRlNG4(3a,CHR4229> xNEXT 
690F0RA«lT010tPRtNTTAB<RND<36>*2,RND<20)*5>CHR«23lt NEX1 
7OOV0U17U,51,13,1,232,246,245,235,234,32,Z2 
710VDU244,237,234,234,240,233,237,247,235 
72OVDU17,2,31,1,27,255,245,235,234,242,241,56$PRINT|energyIX 
73OVDU51,1,28,244,239,243,246,232,561 PRINT{welI IX 
740VDÜ17,1,31,20,27,235,243,235,254,242,241,561PRINT; energy2X 
750VDU31,20,28,244,239,243,246,232,56:PRINT$wel12X 
760VDU I 7,3,31,1,30,238,240,236,235,56: PR t N1 ”2000·’ 
77OVDU31,20,30,242,234,24(?,247,32,gr id+4e 
7eOPROCpulse 
790VDU17,2,3l,XI,Y1,227,17,I,31,K2,Y2,227
800ENDPR0C 
610 
620DEFPR0Cpu1 set COLOUR1 
830F0R pul-1 TO grid*7*RND<grid*3) 
84OPR1NTTAB<RND<36>♦2,RND(2O)*5)CHRS224 
850NEXT
86071X117,5,51,Xl,Vl-1,229,3I,X2,Y2-1,229 
670ENDPR0C 
880
890D€FPR0CcontrolI
900IP INKEY(-9β> OR butX-1 OR butX-5 VDU17,2,31,K1,Y1,25Otw«l11Χ·μ·111X*3:energ 

ylX-energylX-5:ELSE VDUl7,5,31,X1,Y1,229
910VDU17,2f Yl-Yl*yItnct Xl-X k*xline 
920VDU31,X1,Y1
9501Fxlinc-l VDU226 ELSEIF xltnc—1 VDU22S ELSE IF y1 inc-1 VDU22e ELSE VDU227 
940energy1X-energylX-l:PRINTTAB(6,27>;energylX}” 
950PRINTTAB(7,28> iwel11X| 
960IF energy1X<—O Tleg1-0 
97OENDPROC 
960 
990DeFPR0Ccontrol 2
lOOOtFINKEY<-901 OR butX-2 OR butX-3 VDU17,1,31,X2,Y2,230:wel12X-welI2X+3ienerg 

y2X-energy2X“3:€LSeVDU17,3,31,X2,Y2,229
1010VDU17,It Y2-Y2*y2inct X2-X2*K2inc 
1020VDU31,X2,Y2
10301Fx2inc-l VDU226 ELSE IF K2inc —1 V0U225 ELSE IF y2inc-l VDU228 ELSE VDU227 
1040energy2X-energy2X*ltPRlNTTAB(27,27)tenergy2X| 
10S0PRlNTTAB<26,2e) iweU2X| 
1060IF energy2X<-0 41eg2-O 
1070ENDPR0C 
1060 
1090DEFPROCcheck 1
1 l<X>VtMJ31 ,X1*M line ,Yl*y line t CALL code 
IIIOIF 7S.70-133 ENDPROC 
112OIF ?lr7O<>135 f 1 eg 1-0: ENDPROC 
1150S0UNDS>02,2, 100,5: energy IX-energy IX* 10 
1 MOENDPRK

»I

π

(listing continued on next page)

to 1140 .. Checks the next

to 1300 .. The procedure called at

also the tail if it should be. 
Lines 1 
position of the yellow cycle. 
Lines 1160 to 1210 .. Checks the next 
position of the red cycle. 
Lines K
the end of each grid.
Lines 1320 to 1340 .. Explosion.
Lines 1360 to 1460 .. Prints out the winner. 
Lines 1480 to 1580 .. Main routine for the 
death grid.
Lines 1600 to 1690 .. Prepares players for the 
death grid.
Lines 1710 to 1760 .. Sets up variables

necessary for the death grid.
Lines 1780 to 1850 .. Sets up the screen.
Lines 1870 to 1960 .. Prints out the yellow 
cycle.
Lines 1980 to 2070 .. Prints out the red 
cycle.
Lines 2090 to 2110 .. Death routine for the 
death grid.
Ljnes2120to2
players if they would like joystick control or 
keyboard control.
Lines 2310 to 2380 .. Assemble a short 
machine code routine to find the character at 
the present cursor position.

w:· .. Procedure to ask
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(listing continued from previous page!

t od·

I ISO 
JlAODEFPROCchec* 2 
ÏI7UVDU31,*2·ν2»ncrCALL 
1 leOlF ENDFAOCi
1 I9OIF «l«92-i)teNt>PROC

l2IOLNUt*H(K 
1220 
IZSOOEFPROCnewgr tdiFRINI TAB<6,3*i» i 
I2A0F0R AwOTOeutSOUNDftUl, 3»A, 1 
125ONEIf 
126Ogr te»griÜ*1
1270VDUI2,1 7.5,TX , J O, 10,252.2«ft. 2*^4, .‘4u. ¿«9,255,24 7.52
Χ2βθνθυ242.234,2«ύ,2«7,52,9Γΐ r»*4?
I290FUA Α·| TO ««WKiitCKT 
l5O(>fcN0PROU
I 510
1 520C)CFP«OC»«pl od· 
J 530eOUNDO,1,IDU,5 
l540eNDFROC
1550
iTÀQDCFPROCnewQAMirOF« A« I TO 3000( NCXTt CLSt «FV 15.0
1570VDU51,8,9.258.259.246,242,219,52,219.246,233.220,32
iSeOIF *l*91-0 VDU24I,235,219,219.259.221.52.253,241.253.219.255 ELSE VDU254.25 

5,247,52.235.241,235,219.255
I59OV0U31,8,12
l4iK>IF (legl-O VDU254.235,247,52.253,241,253,219,255.S2 ELSE V0U24I,235,219,2I9 

,239.221,52.253.241,253,219,255,52
I4I0VDU241,259,246.32.221.240,243
I42OV0U31.10.15,24 I,259,246,52.242,259,258,52
l43OV0U23e,239,32.242.234,24O,247.52,qrid*48
I440PRINT TAB(6,201“Pe··· “( 
1450V00232,245.237,255,255.52.244,237,254,32»PR INT“to pl Ay" 
I46OREPEATUNTIL6eT«32tCNOF^OC 
1470 
1480I>EFPR0Cd«Athqr kdtPAOCinfo 
149OPROCxnit2 
15<K>F«tOCf angrxd 
15l0FORA«IOOT020Ot8OUNDftMl,2.A.liNEXTA 
1520«CP€AT 
1530PR0C k ey · 11 PROCtc · y · 2 
1540Pft0Ccyc I ·! « PROCc yc I ·2 
155OLMTIL 4 IAQI·Ο 08 flAg2>0 
l56OPROCd»· 
197ΟΡ8ΟΕη··«9·)Τ>· 
15BOENDPROC 
1590 
IftOOOEFPROCinfo 
16IOPRINTTAB(6,3O>| **0 “
1620F0R AaOTOlOOtSOUNDftOl,3.A,l 
I630NEXT 
1640VC>Ut2,17,3,31,10,10,232,246,234,249,240.249,235,247 
165000052,242,234,240,247,52,gri0*48
166000017,2.51.7,20,245.234,235.245,257,234.235,32,222.259.234,32 
167θνθ0247.255,237.23β,2ΙΘ.32,242,254,240,247
leeOFOR A«1 TO 4OOOíNÉXT 
169ŒND8ROC 
1700
l7IOOEFPROC}nit2
1720T1«gI"TRUE » fIAg2·TRUE 
173ΟΚΙ·1ΟΙΥΙ·25ιX2-29«V2*25 
1740k linceo» y1»nc«>lIκ2ιη£·0» y2tnc■-l

17S0«n<rgylX»lO0««<Al I IXi ·Λ·Γ9γ2%·Ι00*··Αΐ I 2X 
1760eN0PR0C
1770
ITBODEFRROC f » ngr t 0 » VDU12,19,3,S|OtI 7,5 
I790F0R 1-5 TO 25»VDO51,1.I 
lBOOPftlNT8TR|NG4(5e,CHR«229)iNCXT 
ieiOVOOl7,I,31.13,1,247,255.237,258.218,52,242,234,240,247 
ie2OVDUl7,2,51,I,27.235.243,235,254,242,241,58»PRINTj•«•rgyIX 
l830V0UI7,l.31.20,27,235.245.235,234.242,241.5e«FRINTt»n^rgv2X 
Ιβ4θνθυΐ7,2,31,Xt,Vt,227,17,1,31,X2,*2,227 
IdSOENORROC 
1860 
187ODEFPROCe ye1·1 
ie8OVCHJ3k ,Xl*Klinc,Vt«yl»netCALL cod· 
18901F ‘^ft7CK >153« < leg I-Ot ENOPROC 
|9OOV0U17,2,31,X1,*1,250 
19lOXl-Xl*Klinc»*l-Vl»yl»nc 
I92OV0U31,K1,y1 
l930IFKHne·! VDU226 ELSCIF ·1·η€·Ί VDU225 ELSE IF y It ne-1 V0U228 ELSE VDU227 
194O^nørgvlX-»n»rgylX'l«RRlNTTA8<e,27)KnergylXi· · 
19S0IF energy1Χ<·0 «legl-O 
196OEN0PRCX: 
1970 
1OeODEFPROCc ye1·2 
|990νθυ31·X2*K2tnc·Y2*v2tnc»CALL cod· 
2000 IF -»ft7001 53 Í I Ag2-Oi EMOPROC 
2010V0017.1,31,X2,V2,23O 
2O20X2-X2*K2inc«V2-V2*y2»nc 
205OVDU31,X 2,V2 
2040IF"21ne-l V0O226 ELSEIF "2»nc--l VDO225 ELSEIF y2tne-l V0U22B ELSE V0U227 
2OSOener9y2X·energy2X-1tPRINTTAB(27,271|»nergyTXi“ 
20601F ·η·Τ9/2Χ'-Ο 4 I*g2-O 
2Û70CNDPROC 
2080 
209O0EFPR0Cdi«i5OUN0O,1,100,5 
21OOFORA-255TOlOOSTEP-1 »SOUMOftO1.5,A.1 » MEXT 
21lOENOPROC 
212O0£FPR0Copt t on 
2I5OV0U17.l,3l,l3,l,232.246.24S,235,254,32,52 
2140VDU244,257,234,254,240,233,237,247,255,17,2 
215OPRINT TABC I2> “By Ghmgo Bugtur·“tCOLOURS 
216OPRINT·'“ 
2l7OPeiNT“k»yboer0 or th· ANHOl joy«tielr· to“ 
21Θ0ΡΑINT“control your cycl·«.“ 
219ÚPRÍNT*'“If using joystick·, yellOM cycle iS 
2200PRINT“control led by jay«ttekl «nd th· red“ 
221OPRINT“eye I· ts controlled by joy«ttck2.“1CaL0UR2 
2220PRINT' “I .Ooystiek control" 
2230PRIHT "2 .keyboard control“ 
2240C0L0URI SPRINT ' “Which option“· 
2250REPEATIA4«lMkeV4(!0>«UNTIL A··’!“ OR A«-“2· 
226OPR IN 11 At « CQL0LIR5 
227OPRIMT “ Pre·» SPACE BAR to enter qrtd"t 
2280RePEAT UNTIL GET"32 
229OENDPROC 
2500 
251ODEFPROC·ss«assyTE-ftpFF4 
252ODIH eede 10 
2550FX-cOde 
2540C0PT O 
255(X.DA£S5S( JSR ΟβΒνΤΕ 
236OSTXft7O 
257ORTS»1 
25BOeHDPROC

VOM hAv· th· option o* using th·**

Spectrum 48k

MAKE YOlJll OWK TV VILMS! Educational Software LC L
WITH LIVE ANIMATION

& MUSIC

SAVE them. ·
ft AMUSE FRIENDS AND FAMILY 
WHEN YOU PLAY THEM BACK! 2«

'Make u» walk 
ft talk! **

CONSTRUCTION
b ANIMATION CASSETTE MCA

• SPECIAL MACRO-PROGRAM MI NG TECHNIQU ES ALLOW YOU TO; -

• CALL-UP ANY MEMBER OF CAST, INCLUDING UFO, HELICOPTER 

AND A HOST OF 'PERSONNEL' IN A CHOICE OF NEARLY 3_^'C ALLS'.

MAKE BACH A^NY COLOUR - LARGE ONES CAN BE IN TWO COLOURS!

BBC Micro
MICRO MATHS 

«F*

VOt B

BASe 
AREA bH

ZX spectrum 
unexpanded VIC 
ZX81
Apple 
PET

ni m;
■

Ui Œ
THEY WALK, RUN, CLIMB ft FLY.

All software for the above computers.
ft ERASE THEMBUILD HOUSES. CHURCHES ETC. IN A FLASH

UP TO 15 MINS. PER 'FILM', OR MORE IF YOU'RE A GOOD DIRECTOR

MAKE CHARACTERS 'SPEAK* USING ANNOTATIONS AS IN STRIPS,
FULL COM PUTER “PROM PTINO TO SAVE YOU MAKING ERRORS.
INSTANT PLAYBACK. EDITING AND DELETING AS YOU GO ALONG! 
MOST COMMANDS ARE A SINGLE KEY-STROKE, WITHOUT 'ENTER*.
COMPOSE YOUR OWN TUNES USING THE SPECIAL THREE-OCTAVE

CHROMATIC MUSIC COMPOSER, WHICH ALLOWS YOU TO LISTEN,

CORRECT AND EDIT AT EACH NOTE ... IF YOU NEED TO!
STORE VP TO NINE 9S-NOTE TUNES TO ’CALL-VP' AT ANY TIME
IN A STORY ... COMPUTER GIVES EACH A NUMBER IN MEMORY.

CHANGE TUNES AT ANY TIME, EVEN WHILST MAKING A 'FILM'.

YOU CAN EVEN ADD PERSPECTIVE TO BUILDINGS. ROADS ETC.

NO SPECIAL SKILLS OR COMPUTER KNOWLEIXÎB NEEDED . . . Λ’ST IMAGINATION!

pinehurst data studios
I Μ P OR TANT ; FOR tSK SPEÇTRV Μ ONLY

69 . PINEHURST PARK . 
WEST MOORS, WIMBORNE 
DORSET . BH 22 C BP

MICRO MATHS 24 program revision or self-tuition course to 0-Level. 
£24.50 {except ZX81 £14.50).
ANIMATED ARITHMETIC Teaches using moving colour pictures (not 
words) Ages 3-8. £6.50 {disc £7.50).
MASTER MATHS (Apple and PET only). 50 program 0*Level course or 
teacher's aid. amazing graphics.

. the programming standard is high. The programs are robust..."
TIMES EDUCATIONAL SUPPLEMENT 

Immediate dispatch of BBC. Spectrum and ZX81 Micro Maths and Apple 
Master Maths. Phone or send orders or requests for free catalogue {180 
programs) to:

LCL
26 Avondale Ave.
Staines, Middx.
Tel:0784 58771

Aeeew

GENEROUS TRADE 
DISCOUNTS.

World tedders Meths educetiondi software 
tdistnbotdrs m 24 countriest.
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Sentinel is an entirely original
Arcade Style game, written in MACHINE CODE 

to give fast action-packed performance.

θ

THE SENTINEL SYSTEM
The gateway to your galaxy is guarded by 

five space stations forming the Sentinel 
system. Your galaxy is under continuous threat 
of attack, but the enemy can only attack 
during the short periods of relative calm in the 
asteroid storms. During such periods, the 
enemy must destroy Sentinel before the main 
battle fleet can enter your system. Your task is 
to hold them off as long as possible, using your 
skill as a Deep Space Fighter Pilot

OFF SPECIAL OFFER
With every copy of SENTINEL a voucher

worth £ 1.00 off any other Abacus Programs game 
cassette (postal sales only). Catalogue

I

' ■ of games sent with all orders
or send SAE for Free catalogue to:

Abacus Programs, I
716 Llangyfelacti Road, I

Swansea SA5 9EL. I
Telephone (0792| 799193ε «

★★★★★★★★★★★★★★★★★★★
MONEY BACK PROMISE

IÍ Sentinel or any other of our programs do not live up 
to your expectations then we guarantee to refund 

your money in full, (postal sales only].

★★★★★★★★★★★★★★★★★★★

Available at selected branches of

WHSMITH Φ
WANTED
Original machine code programs. 
We guarantee to better all 
other offers. Write NOW for 
further details.

zz c
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I
I
I
I
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No More Lucky Dip!
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Strctch Your 
Mind & Micro

With 
Mr. Micro

Games 
& Accessories 
Mysterious bland Vic 20 16 K £9.90

Your graphic adventure begins after 
escaping from prison in a hot air balloon- 
try to land it OQ Mysterious Island, then the 
fun really begins, * Booby Trappy Fields · 
Killer Bees · Hostile Natives · Hidden Ques 
• Force Fields · Capture the Nautilus · Full 
Gruhic £>U^y · Several Games lead to 
Excitii^ Climax · Separate Practice Program 
• Includes Blank Data Tape to store the game 
to pby bter.

This game requires a hi^ level skill 
and lightning reflexes. All successful 
adventures can claim a unique 
award by sending Mr. Micro their final 
posóon at the end of the game-(F(»^ use with 
Commodore Vic 20,16k expansion, by 
joystick or keyboard).
Ramdam Vic 20 £13.90

Thb accessory enables programs which 
would normally only work with 3k expansion 
to work with 8k or 16k expanrion. RAM DAM 
saves having to buy a 3k pack if you already 
own an 8k or 16k. With RAMDAM and a 

1^ e3φaαsion all known tape 
games will run on your Vic 20. > Includes 
Mccnory Test Program · Free 6*$k game 
* MICRO VADERS for use with Joysticks. 
Hiwclv Spectrum 48k £6.90

Guide Quasimodo over the ramparts to 
rescue Esmeralda. Leap flames, dodge arrows 
and ring the bells. · Amazingly good graphics 
• Fast Arcade Action · You'll be surprised at

Vic 20 16 K

Vic 20

*

t

^uidc

£9.90

£6.90

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 w’hich 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 læk like.

No lucky dip-we’ve got nothing to
hide. All our programs arc well 
written, exciting and exhilarating, 
designed to stretch your 
capabilities to the full and 
extract everv ounce of 
performance from your 
micro.

MT. 
MICHO

whei your mkro is capable of · Very 
demanding.
Dngos Tamcf Dragon 32

Allows Atari type and other digital 
ioyweks to be used with the Dragon-giving 
better response and mm cmtrol. Fev the fust 
time your E>ragon will be able to reflect your 
true skills. · Achieve higher gazxKS scores · 
Less Frustradoo.

Flus To ensure maximum value, 
Dragm Tamer includes two original games for 
use with digital joysticks: 
GoUrush Vic20 3’5k

Thia gr^hic adventure program was the 
first in the world to offer real gold for the 
succeed adventurer. An idea which has been 
much coped but never equalled, · Fun · 
Educatvmal · Qiallenging * Clues · Puzzles 
• Scaroto · Fast Reactioo Game.

Should you experience any difficulty io 
obtainit^ Mr. Micro products from your local 
dealer, they are avaibbk poet free direct from 
Mr. Micro.

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

Cheques should be made payable to 
jcro Ltd. Please allow 28 days forMr. Micro 

delivery.
Nou to dealers

You should beoeht 
the Mr. Micro range .... 
acccsories. For hinher detaib telephone 
Jim Gregory at Mr. Micro without delay.

oent greatly by stocking 
software and

TRADE DISTRIBUTION BY:

P.CS.
69 Partington Lane, Swinton, Manchester M27 3AL, 

lingland.Telephone: 061-728 2282

Unit 6» Scoolttw Brook Ind.
Brai^ Road« Lower Dwwes, Laoct» BB5 OPR. 

Td: 02 S4 691211
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DEBUGGING YGUR 
PROGRAMS

Listing 1.
OOOl

FCFA CF OF AH
<C) GARRY REES 1903. IS ’ENTER’ AND BEING PRESSED^
MENORY LEFT,TRACE AND SPEED ROUTINES.

569 7071B5

FE6900 ooFFF3 L5t

ORG NOP NOP RST DI

65129
237238239

2Θ0ΑFEF6 200B
JR CP JR

Z,ON 0F6H NZ,TEST

DISABLE FURTHER INTERRUPTS
3ΘΗ IF ’ENTER' AND 'J' IS BEING PRESSED THEN SWITCH TRACE FLAG OFF

243 AF XOR A
90110130150

C5 DSE5F5
PUSH PUSH PUSH PUSH

BC DEHL AF

ZERO THE ACCUMULATOR
245250255260

329DFE 1805 3E01 329DFE ON:
LD JR LDLDSTACK REGISTER VALUES FOR RETURN

(FLAG),A TESTA, 1(FLAG),A
170 OlFEBF LD BC,49150 SWITCH ’TRACE’ FLAG ON
INITIALISE ’BC* READY FOR KEYBOARD READ 265 CDBSFE TESTS CALL L3
190 ED7B IN A, (C> CALL THE MAIN ROUTINE
READ KEYBOARD
210 FEFC IS 'ENTER’ AND L

CP OFCH BEING PRESSED-’

270290310320
Fl El DI Cl

UNSTKî POP POP POP POP
AF HL DE BC

230 2B1C JR Z,L2 RESTORE ORIGINAL REGISTER VALUES.
IF YES THEN GOTO L2 {listing continued on pege 85)

Using machine code you can add some use­
ful features to your Spectrum but there is often 
the disadvantage that the routines may have to 
be called many times using commands like 
Randomise and USR. One way of overcoming 
this problem is to use interrupts to call your 
code automatically.

If you want to use more than one routine, 
however, there is the problem of switching 
between routines, that is turning each one off 
and on as and when desired. This problem can 
be overcome by using a combination of key 
presses to switch routines without having to 
stop any Basic program that may also be 
running.

I use the Enter key as an extra Shift key. It 
still works as normal but if it is held down and 

another key is pressed this will signal the 
routine which utility I want turned on. I 
decided to use interrupts to give my Spectrum 
some of the features found on other computers.

{continued on page 85!
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ABF
PROGRAMMABLE

LY

OpP

JOYSTICK 
INTERFACE 
Specbrum

■ or ZX81
ABOUT OUR PROGRAMMABLE 
INTERFACE
Surpassing the outstanding specification of 
our Interface Module II which stilt offers 
the best software support at its price, a 
Joystick Interface that is compatible with 
ALL SOFTWARE through its unique hard­
ware programmable design.
The Interface plugs on to the rear connector 
of your ZX81 or ZX Spectrum.
Quick clip-on connections, which are con­
figured from a reference card supplied, allow 
you to define which of the forty keys are 
simulated by which action of the Joystick. 
A pack of ten Quick Reference Programming 
Cards makes setting for your favourite games 
even easier. These can be filled in to show at 
a glance the configuration required and 
stored in the cassette case of the particular 
game. When you change to a game using 
different keys the module is re-programmed 
in a few seconds.
As with our Interface Module 11 the Pro­
grammable Interface accepts all standard 
switch Joysticks that are Atari-compatible. 
Two sockets are available which are con­
nected together for two player games which 
use the same keys for both players.
The Interface resides in the keyboard 
address space and does not affect its opera­
tion or interfere with any other add-ons. A 
rear extension edge connector will accom­
modate expansion of your system.
The unique AGF key simulation principle 
makes it extremely easy to incorporate 
Joystick action in your own programs. All 
eight directions and fire are read by simple 
BASIC.
With every order comes a free demonstration 
program called * Video Graffiti’ plus a full 
set of instructions.

resides

I

I 
u

h.

y

'ί

KEY FEATURES
* Programmable design gives TOTAL soft­

ware support.
* Accepts Atari, Competition Pro, Wico, 

Starfighter, Quick Shot, Le Stick etc.
Rear extension connector for all other 
add-ons.

* Free demo program and instructions.

*

PACKAGE CONTENTS SUPPLIED
e Programmable Interface Module as illus­

trated, complete with clip-on program­
ming leads.

• Self adhesive programming chart detailing 
how to define which key is simulated by 
UP, DOWN, LEFT, RIGHT, and FIRE. 
This can be fixed on to the case of your 
computer or if preferred the protective 
backing can be left on. The chart is made 
of a very durable reverse printed plastic 
and is extremely easy to read.

• One pack of ten Quick Reference Pro­
gramming Cards for at-a-glance setting 
to your games requirements. The card 
allows you to mark the configuration in 
an easy to read fashion with space to 
record the software title and company 
name.

• Video Graffiti demonstration program 
which is written totally in BASICto illus­
trate how all eight directions and fire 
can be read. This is also a useful high 
resolution drawing program.

• 12 months guarantee and full written 
instructions.

I

I

JOYSTICKS 
ATARI

I CONTROLLERS ΐτ-------

II

I

FOR USE WITH OUR 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

I

4

FROM: MR/MRS/MISS

ADDRESS

i
SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT. YC 

FREEPOST. BOGNOR REGIS, WEST SUSSEX, PO22 9BR

II

QTY ITEM ITEM PRICE TOTAL

PROGRAMMABLE INTERFACE 33.95

JOYSTICK{S)___________________________

PACK(S) QUICK REFERENCE CARDS

7.54

1.00

ONE VIDEO GRAFFITI
ZX SPECTRUM □

DEALER ENQUIRIES WELCOME

ZX81 □ Please tick

FREE

FINAL TOTAL
EXPOR T PRICES ON APPLICA TION
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(listing continued from pege 33)
1038
1039
1040

3A9DFE FEOl CC25FF
LD CP CALL

A,<FLAG>
92«DEL

AND CONVERTS IT TO ASCxi

350 FB El IF 'TRACE' FLAG ON THEN CALL 'TRACE' AND 'SPEED'.
1 172117511771179

E5COOCFF 21B3FE 34
PUSH CALL LD INC

HL SR HL, SCN <HL)
RE-ENABLE FOR NEXT INTERRUPT. 1042 2005 JR NZ.Lt4 INCREASE SCREEN ADDRESS READY FOR NEXT DISIT
370390400

C9 CDAAFE 
1BF5

L2i RET CALL JR
OTHERWISE CALL 'NEHORY LEFT* ROUTINE.STOP

UNSTK

SWITCH ROUTINE OFF FROM KEYBOARD.
1044
1046 
tO4B
1056

2A455C IBOtÇ CD051F E0S2 L14s
LD JRLDSBC

HL,<23621> L13HL,<23730)HL. DE

1 181 lies1 IBS 1190
2AB3FECD19FFElC9

LD CALL POP RET
HL, <SCN>
L7 
HL

560 570610620670690710730

00 00 00 003E09 £047 ED5E C9

NOP NOP NOP NOP LO LD in2 RET
A,9 I/A

DIVERT INTERRUPTS TO MY ROUTINE.
750760770800810820830

00 00 OO 3E3E ED47 E056 C9
STOP:

NOP NOP NOP LD LD IMl RET
A,03EH I.A

RESTORE INTERRUPT VECTOR REGISTER TO NORMAL.

FIND OUT HOW MUCH MEMORY IS LEFT.
OlFODB CDF5FE L13i BC,-10000 SR21060 OlFODB L13i LD 1070 CDF5FE CALLHOW MANY 'TEN THOUSANDS* OF BYTES ARE THERE?

11001103 OllBFC CDF2FE LD CALL BC,-1000 SR2

123312501270129013001310133013401350

ED4B365C 2600 6F
29 
09 EB C9

SR: LO LO LD ADD ADD AOOADD EXRET

BC,(23606) H,0 U,A HL,HL HL,HL HL,HL HL,BC DE,HL

HOW HANY 'THOUSANDS* OF BYTES ARE THERE? THE ABOVE ROUTINE FINDS THE ADDRESS OF THE CHARACTER IMAGE IN THE CHARACTER TABLE11051107 OIRCFF C0F2FE LO CALL BC,-10CSR2
HOW MANY 'HUNDREDS' WE THERE'’
1 loe 1109 11101111

01F6FF C0F2FE OIFFFF CDF2FE
LD CALL LD CALL

BC/-10 SR2 BC/-1 8R2

1400 1410144014601480 15001520

0608 lA772413 lOFA C9

L7jLG: LD LD LD INC INC 0JN2 RET

B.B A,(DE) (HL),A HDE LG
THIS WILL 'PRINT* A DIGIT ON THE SCREENSTART OF MAIN ROUTINE. HOW MANY 'TENS* AND 'ONES* MtE THERE*’

840850B60990
00 00 FLAG: SCN:

NOP NOP DEFB DEFH
1113 C^ RET

OOH 20671
ADDRESS OF DISPLAY IN DISPLAY FILE.
103010351036

ED5B6SSC L3b
21BF50 
22B3FE

LD LD LD
DE, C23653»HL,20671 <SCN>,HL

111511171125 113011351150

AF 09 3C 3eFC ED42 3D

8R2: LAI : XOR ADD INC JR SBC DEC

A HL,BC A C,LA1 HL.BC A

160016201630165016601680170017101720

060A C5 01F401 210000 IIOOOO EDBO Cl lOFl
C9

DEL: 02: LD PUSH LO LO LD LOIR POP DJNZ RET

B, 10 BC BC,500 HL/OOOODE,0000
BC D2

RESTORE DISPLAY FILE ADDRESS.
THE ABOVE ROUTINE CALCULATES EACH DIBIT SPEED ROUTINE TO DELAY RETURN
uro C630 ADD A, 30H 9999 END

(continued from page 83)

The first of these is a constant display of how 
much memory is left, whether you are running 
a Basic program or just entering a line of Basic.

The current position of RAMtop is of 
course taken into account and if you are enter­
ing a line the free memory can be seen to 
decrease as each keyword or character is typed. 
When running a program the free memory 

decreases as each variable is assigned.
The second feature I decided to add is Trace. 

This displays the number of the line currently 
being executed by Basic and is useful for 
debugging programs and following the 

program flow.
A slight problem arises here though. The 

lines of Basic are read and interpreted so 
quickly that following the program flow 

becomes difficult for us humans. For this 
reason I have added a third feature. Speed. 
This simulates slowing the processor down to 
one of256 different speeds and, as well as being 
useful in this application, can also be used to 
vary the speed of games to suit personal taste. 
Note, however, that listings and keyboard 

reads are slowed.
The speed may be varied by Poking 1

65315, on the 48K version, with a number 
between 1 and 255. A value of 1 slows program 
execution down only slightly and will be hardly 
noticeable, a value of 255 is very very slow and 
should be used with cauuon as the keyboard is 
then read only every few minutes and keys will 
have to be held down until they are read. 
Poking with zero has a similar effect to Poking 

with 255.
The program itself starts at 65129 but is 

switched on initially by entering Randomise 
USR 65183. This turns on the Memory Left 

routine. If Enter is held down and K is pressed 
then Trace and Speed are switched on. This 
will display 65534 until it is actually used. If 
Enter and J are pressed then Speed and Trace

tion

are off and Memory Left is on.
The program can be turned off completely 

by holding down Enter and pressing L or by 
entering Randomise USR 65193.

Switching on changes the interrupt vector 
register to point to the machine-code program 
and the program is then called up to 50 times a 
second depending upon the value of Speed. 
The value of Memory Left or Current Line 
Number is displayed on line 23 of the screen 
just above the normal K cursor position but 
this can be changed to any part of the screen if 
you prefer by Poking locations 65210 and 
65211 with the display file address you want. 
For example, to change the display to 16384 — 

line 0, column 0:
Poke 65211, INT(16384/2561.
Poke 65210. 16384 - 256*INT(16384/256)

Interrupts are disabled during Loading and 
Saving and so the machine-code program will 
stop temporarily but will recommence when 

the Load etc, is complete.
The program was written for a 48K 

Spectnun using an assembler and is stored 
above RAMtop to prevent it being overwritten 

Listing 2.

by Basic variables. If you have an assembler 
then simply enter listing 1, Save the object 
code on tape, type Clear 65128 and re-load the 
code. On typing Randomise USR 65183 the 
free memory should appear on line 23. If it 
does not then check your assembler listing 

carefully.
For those using 16K and an assembler the 

following changes have to be made: 

Line 5 becomes ORG 32348
Line 670 becomes LD A,40

If you do not have an assembler enter the 
appropriate Basic listing. Remember to Save 

the machine code on tape before switching the 
routine on, just in case you make a mistake 

when entering the data.
The 16K version is switched on by typing 

Randomise USR 32402. The Speed adjuster is 

at 1 
be altered by Poking 1 
32430.

Save the 16K version with
SAVE '‘MEM''CODE 32384,203 

or the 48K with
SAVE "MEM''CODE 65129,203

tion 32554 and the display position can 
tions 32429 and

ACK C^OAARV ACeS 1999
ACH 19K UBASION
CUCAA 98947
FOA F· 98940 TO 38899
ReAD N.'POKE F/H
NEXT F 
STOP 
DATA

&ATA

9 
9 19 89 39 49 99

99/199/189/84
/3 DB/189 » 841
eSTieSTlSe/a4?Ä49^'>891/891/8 
ÍS9/ 
179 1/897/99 à 99 DATA 1/191/88

DATA

DATA

DATA94
DATA

9/9/9/9/98/49/837/71/
891 .r 9/9/9/98/98/837/7

891/9/9/9/191/99/897/

ÎS?Ba?eî** «7.3β. B,

TSSb . ggS^aSTSÄg" ' «® '

e*8. Ç5I*« Χ/βΒ8ζββΒ^8βΒ,β8β,1βΒ >8β1.17Β.β.ββ
•P< MMV eevo/MOD 
see ORTA 18β.39,IBB.iae,B8>*a, lee.180,808.18
870 ORTA 187.888.801.837.78,84· .08.38.0.111
8ΘΟ 8.88,118
880 OATA .107.1.8*4
300 78.183 310

DATA819/899

DATA

DATA

ORTA

DATA

DATA

DATA 

DATA

Al4411 41/9/899/ADI/D <
39/19/19/899/891/9/19
1/99/9/9/17/9/9/897/X
19/841/891
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Arcade Action For The
ZX Spectrum

Protek
ZX Spectrum 
Joystick Interface 
£14-95
The Protek Joystick 
interlace allows games to 
be controlled with a 
joystick. Works with any 
game which uses the 
cursor control keys for 
movement and 0 for fire.
—Rigid black plastic case. 
—Accepts any joystick with 

a nine pin connector.
—Can be used with other 

spectrum accessories.
-Patch Program for other 

popular games available

Spectravision 
Quick Shot
Arcade Style Joystick
£1295
Super fast joystick with 
contoured grip and rapid 
fire button on top for easy 
thumb action and Optional 
left hand fire button.
—rigid plastic construction.
—universal nine pin 

connector.
—removeable suckers for 

a firm hold on any 
surface.

J

I

1J

—Aselection of compatible software (ZX Spectrum)—
Arcade 
Carnell 
DJL
DK Tronica 
Hewson 
Imagine
New Generation

HUM 16k&46l(n

i

Λ

TRADE 
ENQUIRIES 
WELCOME

Raiders of the Cursed Mme
Black Crystal
Froggy. Z-Man
3D Tanx. Meteoroids
Maze Chase. Specvaders
Zzoom
Escape. 3D Tunnel. Knot In 3D

Ption 
Protek 
RibbIt 
Silversoft 
Sunshine 
Ultimate 
Romex

Flight Simulation. VU 30
Airliner. Spectrapeúe. Venture. Roadrunner
Escape MCP. Quackers. Race Pun. Centropods
Ground Attack. Cyber Rats
Android
Cookie
Colour Clash

I 
1

!
JI«

J

zx Spectrum Software
Joystick compatible

Airliner 
(Ί6Κ·48Κ) 
£5'95
Fly an Airliner into 
Edinburgh Airport 
you can take off, 
land, navigate and 
manoeuvre using 
a comprehensive 
instrument panel, 
map display, 
runway view and 
instruments

: ΐιΣ

zx 81 Software

RoGdrunner 
06Κ*4δΚ) 
£595
Can you handle 
the hot rocf’ Can 
you escape from 
the monsters? 
Can you cover the 
whole maze*^ This 
all action M/C 
game has three 
skill levels and a 
high score tally.

-Pff^ltelk—

I «A

UFO 
OeK) £5-95
Can you blast the 
aliens as they 
mass on their 
landing pads. 
High speed M/C 
arcade action, 
with high score, 
skill levels. Two 
player option and 
increasing 
difficulty.

I

spectra pede 
(48K) £5-95
The/re all here in 
the mushroom 
patch. Spiders. 
Snails. Morpions. 
Fleas. Wormsand, 
of course.
Centipedes. The 
version with so 
much High speed 
M/C arcade action 
with three score 
levels and high 
score table.

Venture 
06K*48K) 
£4-95
The gamblers 
dream, seven 
exciting games to 
win you a fortune 
or lose all. Test 
your superman 
qualities against 
mystery monsters. 
Beton racescrash 
and bomb your 
way to riches or 
rum.

1^’
I ■ R

Subfsct 10 Pr»c·· correct
It lime of going lo priii

Pirotak
COMPUTING LTD.
Reg Trade Mark

Clydesdale Bank Building
High Street. South Gueensferry 
Edinburgh EH30 9HW
Tel. 031*331 4400

Byter 
06K)£4-95
The fastest 
muncher in the 
west. You’ve 
never played the 
game until you’ve 
played this 
version. All M/C 
code with high 
score levels and 
increasing λ 
difficulty.
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ORIC Leap out of trouble with 
Brian Lewis's Fro ·!· er.

SCORE: HI SCORE : I

This game is written for the 48K Oric 
although I see no reason why it should not be 

run on the 16K machine.
The game follows ±e normal Frogger 

scenario. You, the frog, have to work your way 
up the screen. First, you must dodge oncoming 
cars and lorries, then you have to jump on the 
passing logs in the upper part of the display. 
To move forward press A, to move left press N 
and to go right press Μ. Once you reach the 
top row you must jump into one of the five 
froggy homes. Once all five homes are filled

you progress to the next sheet. Getting hit by a 
car or lorry, missing a log, or home will result 
in one of your three lives being lost.

The colours in the program can be changed 
by listing lines 20 to 30, and changing the 

pe characters. The main display may also 
to 1010. If thebe altered by listing lines 1 

user-defined graphics are not to your liking 
then these are contained between lines 1010 
and 2000. The sub-routines 6000 and 7000 
check for loss of life and arrival at a home. 
Lines 80 to 90 keep the logs and vehicles

CO

scrolling smoothly and should not be tampered 
with. Scoring is as follows: 10 points for every 

jump forward; 1 
completed.

If the game becomes too easy then reduce the 
For-Next loop in line 50 or take out either left 

or right movement.
The small machine-code sub-routine at the 

beginning of the program is necessary because 
of the method of scrolling the logs and vehicles. 
It was borrowed from the chapter on machine 

code in the Oric manual.

·:· points for every screen

0 LIVeS-3sREM FOR £ READ HASH CHARACTER 
1 CUS 
2 REPEAT
3 READD
4 POKE€400+C,D
5 C-C+llUNTIL D-£FF
6 DATAC20,£96,£D9,£AC,£FB,£02,£CS,£SC,£69,£02.£A5,£ IF, 
£Α4,£2Ο]£Θ5«£Γ2,£Β4,£13
7 DATA£A9,£3B,£20,£DB,£CF,£4C,£6I,CCB,£FF 
Θ DOKE£2F5«£400 
9 SOSUBIOOO 
11 At<1)»'OCCCCp 
oCCCCp 

II

»11
oCC CCp

12 A$(2)«”uCCi 
Li u
CCi 
13 A>(3>-'· 
CCCp

H
□ CCCp

14 At(4)«“uCCCCi 
uCC

IICCi 
15 A»<5)- 

qw 
CCCCy
16 At(6)»"er 
tCCCLL «

uCCi uCCi

oCCCp

uCCCCi uCCCCi

uC

o

II
q*·

(

er

Γ

CC CCCy

tccccc

qw

er

CCCCCy

er

er "
17 At<7)»"CCCCCy 

qw
CCCCCy" 

18 At(8)""er

qw qw CCCCCy qw

•Γ ·Γ er
19 ü-30xC«=l;Cl»lîDl-30iZ“30:Zl-30tV-l:Vl-liA-9sB»23i2» 
^11

20 ·0,3;εΗΡ4 (27) j *'0“| MIDt (At ( 1 > ,0,35) J 
21 !0,9)CHRt (27) | $ MIDt (At (2) ,C,35) I
22 ?0,7jCHRt<27> s“S”।dIDt(At(3),01,35)j 
23 !0,5|CHRt (27> { ; Hl Dt (At <4> ,C1 ,35) {
24 ‘O, 13|CHRt (27> | '’B·* 5 MIOt ( At (5) ,2,35) 5 
25 ÎO,15|CHRt(27)j"C-|MlDt(At(6>,V,35)| 
26 ÎO, l7|CHRt (27) 5 ’*8" 5MIDt (At (7> ,21,35) | 
21 ?O,19jCHRt(27)j”C"|MIDt(At(Θ),V1,35);
2B PLOT 1,26, "SCORE: '*ί PLOT7,26,STRt (S) 
29 PL0T30,26,"LIVES:":PL0T37,26,STRt(LIVES) 
30 PUOT13,26,"HI-SCORE:”:PL0T22,26,STRt(HS) 
31 IF B<10 THEN 2t-CHRt(SCRN(A,B)) ELSE Zt» 
32 Kt»KEYt
33 IF Kt»"N" AND A>1 THEN PLOTA,B,Zt:A-A-1 
34 IF Kt-"A" THEN PLOTA.B,ZtzBl —2:L-1 
35 IF Kt*"Μ" AND A<37 THEN PLOTA,B,Zt:A-A+1 
36 IF Bl—2 THEN S-S*1O:PING 
39 a»A*A1:B*B*B1I IF B*1 THEN 6000 
40 IF B>12 THEN 47 
41 IF B-11 THEN 50
42 IF SCRN(A,B)-32 THEN 7000
43 IF L»1 THEN 50
44 IF B-5 OR B-9 THEN Α·Α-1:PLOTA,B,"J" 
45 IF B-3 OR B»7 THEN A«A+I:PLOTA,B,"3" 
46 GOTOSO
47 IF B«23 OR B-21 THEN 50
48 IF SCRN(A,B><>32 THEN 7000 
24 F0RN-1T02:PLOTA,B,"J"zNEXTN 
50 F0RN-)T02:PL0TA,B."3"iNEXTN

<1 K

ir

er er er er er ^continued on page 89)
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Extend your 16k 
Spectrum to 48k for 
just£23O0.

And get a Free 
program worth£4-50 
into the 
bargain
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SP48,32K Memory Extension with Program — £23,00

Now. our SP48 offers even better value.
Because now. we re not only offering you the facility to up-grade your 

16K Spectrum to 48K were also offering you the opportunity to be able to utilise 
this va^ extended memory quickly and easily

ror £23 ¿ill you need to do is plug the chip-set into the sockets provided 
by Sinclair on your issue 2 (or £35 for issue 1) and you have a standard 48K 
Spectrum fully compatible with all Sinclair add-ons and very low in power 
consumption.

There is no soldering required.
Fitting and removal are easy
And the SP48 carnes our full warranty and is upgradable, on a part 

exchange basis, to SP80.
Then all you need to do is LOAD our specially written 48K guide 

program, ‘Beyond Horizons’, and your 48K computer will guide you through its 
memo

ng and removal are easy 
J the SP48 carnes our ful

16K plug-in memory and does not interfere with any standard add-ons. such as 
printers KS232 or other interfeces.

ZXSiowloadcr — £10
The ZX Slovdoader is a software masterpiece that will help you to LOAD 

ZX81 programs onto a Spectrum, saving hours of taping time.

The Next Robotics Exclusive. The Trickstick
This new joystick is a revolution in computer games control. With our 

Trickstick from one to eight players will be able to play simultaneously.
It will be on sale soon — see our next advertisement.

^th no need to labour through manuals.

This will save you time, because we all know how easy it is to get lost with 
memory maps.

SP80Rigcd64K memory extension — £46
The fitting, power consumption and add-on compatibility are identical to 

the SP48 (Issue 1 Version £S0).
It can be used as a standard 48K. but software instructions can switch to a

All products on this order form are in stock at the time of going to press. Same day dispatch 
for phoned Access and Visa cwders
To East London Robotics Ltd: Please send by return (tick items required)

MAXIMEM 32K (£39) 64K (£59) * IkZXSl

SP48 (Issue 1 £35) (Issue 2 £23)___________________________________________

SP80 (Issue 1 £50) (Issue 2 £46)___________________________________________

SLOWLOADER £10_____________________________________________________

■BEYOND HORIZONS ' program £4.50____________________________________

Free catalogue ( SAE only)_________________________________________________

second page of 32K 
But this is no píete beginner.

us user. And an SP80 FORTH
But this is not recommended forthe com
Yet it is of tremendous benefit to the serious 

compiler will be available in late September.
For a fit and test service at our premises £3, and by registered post £7.

MAXIMEM ZX8l· 32K £39 (PLUS ONE USED IK 
2X81Í64K - £59(WJJSONEUSEb IKZXSIT"
The MAXiMEM 32 and 64K is a modified ZX81 and not just a RAM 

pack, ft fits inside the case.
We also give a six month guarantee on the computer, regardless of the 

age of your trade-in ZX81.
The extra memory uses only a quarter of the power consumption of a

' □

' □ 
° 
□

!□

I postage 0.65p, I enclose a cheque/PO for____________

m 1 I I I I I I I I I I I I I
I Name_________________________________________

My Access VisaNo.iSs s
Address

East London Robotics Ltd.. Gate 11. Rc^al Albert Dock. London E16 
24 Hour Information Service 
Tel: 014713308 
24 Hour Access and Visa ordering 
Tel: 014744715 
Special Enquiries: Tel: 014744430 
Telex 8813271I Telex 8813271

TC.'9/e3

EAST LONDON

rvcEETias
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(continued from pege 87) 

hO IF A<>2 OR A>«37 THEN 6001 
80 DeD-ltC»C+liDleDl-l:Cl»Cl + l:Z^Z-ls Zl«Zl“lxV«V+lsVl = 
Vl + 1 
82 IF D«5 THEN D=27 
83 IF C-15 THEN C-J 
84 IF 01=5 THEN 01=25 
85 IF Cl-23 THEN Cl=5 
86 IF Z=5 THEN Z=28 
87 IF Zl-5 THEN Zl-34 
88 IF V»30 THEN V-2 
89 IF Vl=35 THEN Vl=4 
90 01“OtAl«0«L=0:GOT020 
1000 LORESO;PAPEROtINK7:POREôl8,1OtCLS 
1001 F0RA“OT07tP0KE46080+A+(8*ASC<"C”)>,63:NEXTA 
1002 F0RT=0T01 tPRINT'^Ct t CCCC CCCC 
CCt“:NEXTT 
1003 FORN“1TO9:PRINTCHR<(27) 5 ‘'T“tNEXTN 
1004 F0RN=lT02:PRlNTCHRt (27> t '’Q”:NEXTN 
1005 FORT-lTOBsPRINT:NEXTT 
1006 F0RT=0T02;PRINTCHRt (27> 5'·υ’·:ΝΕΧΤΤ: IF K=1 THEN RET 
URN 
1007 F0RA-0T071 READDtP0KE46080+A*<8*ASC("q”)>,D:NEXTA 
1008 DATAO,7,8,16,63,63,20,8 
1009 F0RA“0T07tREADD«P0KE46080+A*(B«A5CC'w">),ΟιΝΕΧΤΑ 
1010 DATAO,0,32,16,62,63,10,4 
1011 F0RA“0T07:READD:P0KE46080*A*(e«ASCC*«*'> ) ,D:NEXTA 
1012 ΟΑΤΑΟ,Ο,1,2,31,63,20,8 
1013 F0RA=0TO7:READDsP0KE46O80+A*(8»ASC(”r‘') ) ,D:NEXTA 
1014 DATAO,56,4,2,63,63,10,4 
1015 F0RA-0T071 READD : P0KE460B0*A* ( 8*A5C C* t **) ) , D : NE X TA 
1016 DATA0,6,62,*^2,62,62,6,0 
1017 FORA-0T07:READDtPOKE4608O+A+<B*ASC(’'y"> > ,D:NEXTA 
1018 DATAO,24,31,31,31,31,24,0 
1019 FORA-0TO7:READDtΡ0Κε460β0*Α*<8«ASC("υ'υ ),D:NEXTA 
1016 DATA3,7,9,9,9,9,7,3 
1021 F0RA“0T07: READDt P0KE460B0*A* <8«A5C <'* i > ,D:NEXTA 
1022 DATAO,32,48,48,48,48,32,0 
1023 F0RA-0T07Î READD : POKE460BO+A+ C8»A5C( "p'*> > ,DtNEXTA 
1024 DATA4B,56,36,36,36,36,56,48 
1025 F0RA=0T07: READD tP0KE46080+A*<8»ASCC'*o") > , DtNEXTA 
1026 DATAO,1,3,3,3,3,1,0 
1027 F0RA-0T07t READD: Ρ0ΚΕ460βΟ+Α+ (8«ASC ( 3 '· ) ) , D: NEXTA 
1028 DATAO,12,30,45,63,12,30,33 
1999 RETURN 
6000 IF SCRN < A-1, B) 091 AND SCRN ( A+1, B> 091 THEN 6010

CCEC C CGC C C C L

2S-CHRS(SCRN(A,B-1)> ELSE 2S-"6001 IF 0=1 THEN 
6002 PLOTA,B,"J“iWAlT50 
6004 PLAY7,0,0,OiGOT07001 
6010 PLOTA-l ,8, *‘CCC”: ZAPS B-23 
6011 A=RNO(l)*34+2 
6020 H=H***1:1F H-5 THEN H“OtGOTOIOOOO 
6025 GOT020 
7000 PLAY7,O,O.O1PLOTA,B, ”3*·: Z«»“ 
7001 FORN=i2T01STEP-l 
7002 MUSICI,1,N,15 
7003 MUSIC2,2,N,15 
7004 MUSIC3,3,N,15 
7005 ΜΑΙΤ10:ΝΕΧΓΝ 
7006 PLAYO,0,0,0 
7007 LIVES-LIVES-1
7008 PL0T30,26, "LIVES: i PL0T37,26 ,STR> <L I VES) 
7009 PLOTA,B,Zt:B=23îA=RND<l)*34*2;Zt-" 
VES< >0 THEN 2 
O 
7011 CLS 
7012 PRINT"YOU SCORED:":S 
7013 IF HS<S THEN ZAP:WAIT5O:G0T09OOO 
7014 PRINT"HIGH SCORE HELD BYs":BS 
7015 PRINT"WITH A GREAT SCORE OF:";HS 
7016 PRINT"ANOTHER GO ?" 
8000 K*-KEYtlIF k>="" 
8096 GOT09009 
8002 END 
9000 CLS 
9001 PRINT 
9002 PRINTCHR*<4>;CHR$<27)5"Q"5CHR<(27);"N 
W HIGH SCORE 
I H 

9003 PRINTCHR>(4> 
9004 PRINTCHR<(6)5CHR$(17) 
9005 INPUT"ENTER IN YOUR NAME ";B« 
9006 IF LEN(Bt)>7 THEN PRINT"TOO LARGE t" 
9007 PRINT’OK "îBt?" ANOTHER GO ?" 
9008 KS»KEY<tIF K<= 
9009 IF Kt»"Y" THEN LIVES=3:K-I:HS-StS«OiG0T09 
9010 END 
10000 FORT-OTO1; PLOT 1,TCCC 
CC 
TT 
10001 S-S+lOO:FORN-OT02 
10002 ZAPtWAIT5:N£XTN 
10003 G0T020

Il 11

Il

H

II :KI= II II : IF LI

EEC":NEX

THEN 8000

THEN 9008

EEEE

A NE

:GOT09005

c c c c CCEC CE

170 + SPECTRUM GAMES 
BY MAIL!• FREEPOST SERVICE! 

· FREE CATALOGUE 
WITH FIRST ORDER !

• ··Ult lóate: BjETPAC 16Κ £5 »50 Bpssst l€X ¿5.50 Β^θθ^Ι^ £5,50

Tirgin: B^^? LIB-ÎAHFIRE 4βΚ £7.95 ByOXP t6K
Blaby: BCHOPFER RESCUE 4βΚ £5.95 B^HVTTLK 4^K £5.95 ΒΧΰΟ 48Κ£5.'ό

Bkiller kong 4βκ ¿5.95

B^I3I£THATOR 4βκ £6.95

RUNNER 16K £5.95
16Κ £5.95 ·*· Rushton: B^PECTRUR: SAFARI 4ΘΚ £5.95

CYCLE 16K £5.95 BGHOST HUNT 16K £4.95 B ί··ΑΖΕ DEATH RACE 16K £4.:

Shepherd:
BV£L^OK>3 lair 4ÔK £6.50

BCRUISING ON BROADWAY 16K £4.95

BJOVST 16K £5.95

·««···

*··

THE WIZARD’S WARR-.

FROGGY UK

Please tick the titles 
you wish to purchase

Melt’ne Hse: B - LAKTIL 4 J 4ftK£f.,M5 

?rot«x: B ^tXLIKSK 48K £5.95
Hlkrûgen: B>'^ KAkTHA 4βΚ £6.95 B^OJKIC cUlU&KJ

F.3.3: B LIGHT- 
« 6« 

■ sVj£RE3T ASCaiT 4ί!Κ £6.50 ·· lieptune: BSTAlt THKK 4f?K £5.50 

BaKDKCILL 46X £5.95 and also

Softek: i6K £5.95s
faseeoft: 4άΚ £4.99

48K £4.95 B^L TANX UK £4.95 
BOOIûtCIU UK £4.95 

HQwson: 

CCÎÎTkOL 

ΙύΚ £5.95 **· Artí 
UK £4.95 B COSMIC DEBRIS 4βΚ £4»9S 

B5D CÛ^3AT 4^ON£ 4PK £5.95 and also 
) BVOI^S CHaùS 48K £9.95 

UlU -

«*· B AlKLlKSK 4àK 1^5 «95
·«·

*··

·<· Sunshine:

»·
***«

···*·»*···
«·-··

·»

f

iOàDS MORE.....

■ HEATHROW - AIR mF?IC 

Prôcoœ: ■ BREAKAWAY. · · 
: Boalaxiai:3.^.

»···»«···<···»«··*

Quest i 
B BLACK

HOLE UK £5.50
BVIOLiUT UKI VERSE 

UK £5.50 ♦*♦*»* Does:
BTURBO DRIVER UK £5.95 

Elfin: B'^AWZ UK £4.95

BkOAD toad UK £4.95

Abersoft:

lORS 4ΘΚ £4.95 ·* DJL: 
£5.95 ** C-Tech: BkRAZY KONG 46K 

£5.50 B^UPER centipede 16K £5.50
BLOCKST HAIDER UK £5.95 B BOOGER

UK £5.50 ♦* Lothlorien: BJOHNNY RED 4βΚ 

£5.50 BhEDWEED 4ΘΚ £5·50 B 
£4.50 »** Quicksilva: BTRADER 4ΘΚ £9.95

BtH£ chess player 4dK £4.95 BfRI3<2T

UK £4.95 *** Imagine: B^^OOM 4βΚ £5.50 B PIOLAR 
KAUL UK £5.50 B^tP ^AP 4ÔK £5.50 B^H DXDIXJKS 
UK £5.50 BJ^^IHG jack UK £5.50 B ARCADIA UK 

£5^50 ·«· silversoft: iORBITER UK £5.95 BGROUND ATTACK UK £5.95 BSTARSHIP i^TERPRISS 
48K £5«95 *** Workforce: AVENGER 16K £5.00 BJAWS REVENGE UK £5.95 B^ NOT PASS GO

4βΚ £6.95 *** Lasersound: B^'^MER HOUSE OP HORROR 4βΚ £7.00 ·* Arcade: BEIDER OF THE CURSED 
MINE 48K £5.50 B^HIDRUK UK £5.50 ··♦ Postexn: B^HADOWPAX UK £7.99 **.♦·*·♦·.*··<··· 
Bytewell: B^IDDiai CITY UK £5.99 ·*« CCS: BDALLAS 48K £6.00 B CROPPER 4ΘΚ £6.00 
CP Software: B^UPER CHESS II 48K £7.95 B DRAUGHTS ^8K £5.95 «« CDS: BbOZY BOA UK 

£5.95 B5D PAINTER UK £5.95 BCATERPILLAR UK £5.95 ** New Generation: BESCAPE UK 

£4.99 B?B TUNIIEL UK £5.95 B KNOT IN 5D 4ΘΚ £5.95 *** Spectrum: 16K £5.90

Broad frog UK £5.90 *** Titan: Bground FORCE ZERO UK £5.00

All prices showrt include VAT β postage.

»«·

*«*

····*«··»·*···

ISeÑ rÇ

SPECIAL INTRODUCTORY OFFER!
'inly w»ih this CiMijxinj

£1 off purchase price for 2 cassettes 
£2 off purchase ptice for 3 cassettes 

isuf)ir<iri from the uital <xi ihe rxrler frjimi

Ptease send me your catalog only 
I enclose 50p (stamps or P.O.) Bl 

which I understand will be refurtded with 
my first purchase

No stamps needed! Just use
the FREEPOST address below, emouni^

HOTAL ENCLOSED

£

(Aeme/nöer ro subtr9Ct o(/er

* Please make checks 8 postal orders payable to CRASH MICRO.

Postcooe I
CRASH MICRO, FREEPOST (No stamps), LUDLOW, SHROPSHIRE SY8 IBR ® 0584 5620 YC
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Ray and Stephen Nolan tee off our golf double with a 
game for the Vic-20 with 8K or 16K expansion. Vikki 
Allsop follows through with her version of the game 
for an unexpanded Vic.
At last here is a game for the Vic-20 with 
8K/16K expansion, although only 6.5K long, it 
could therefore be converted for the +3K 
system. This game does not tie your fingers in 
knots but gives you time to think before 
making mistakes! Ideal for the fair weather 
golfer or non-player, it provides a full choice of 

clubs and options of fade or draw — right or 
left swings — for long shot positioning to avoid 

the random generated traps of bunkers, trees 
and water hazards.

Although the 18 hole course is provided each 

hole is randomly generated to give a new 
design each round. The clubs are selected to 
achieve distance as follows:
Keys Keys
1 to 4 for woods 1 to 4 for distance

XtP·

Expanded golf game listing.
10 P»£36079.59 
20 PRINT-T 
30 PRINT- 
40 PRIHT-
50 PRINT ttMRRS. RAV t ίΤζΡΚΗ" «0 PRINT'
70 PRINT-AH 
00 PRINT eeeaM go$uB24øø 
>0 2»·· ' FÙPI-IÎ02I :*·:«·■ · next 
100 Bl··" FÛRI.IT022 leXT
U0 H«0 Ι>·4]40 F1«0 Α|·0 ΤΡ·1 
120 kffnAi >:'·ΐΝΤ«>·ΡΝΒ r 
130 OEFFNB-z »INT. .0-9·*?«' 1 “
{40 ΡΡΙΜΤ-.ΤΤΑΒ'7 ··· GOLF ·« 
150 PRIMT-KLCÛME TO n< LlfUi* ΤΗΙ$·, 
{«· PRINT- 15 AM 13-HOLICOVR$E OF
170 PRINT”OrESSIOHAL STANDARD COURS* 
100 PPIHT-E RECORD I> 2
190 PRINT-LER$E REPLACE DIVOTS »NON COUfTESV TO

lO^IOMT iHi -

urfcet . 54) p-

HO.
W“

¿*9(A0N$ U-19· 
»LL--

e6Ti*N-

F£LLÛU MLFEfrS.
2» P9IHT-»<Ave 1 6000 R0VHIH$6E VOU AT T< 

P^lNT-MiHAT f» VOuA Hf*40]CAP"
¿¿9 INPUT Μ lPM>»ÔAHllM.3eTKH24ô

ΡΡΙΗΤ-φΟή AVUS HFKDICAP 9-30“ 00TÛ2J9 
1» MiuT-MirncuLTU» at oolfr 290 P«IHT“ l.MC» IMO 

26« PRINT" 2.Stic IMO 
2?« PRINT” 3.POOR PISTFWC6 
200 PRINT" 4.TRAP iwOTS 
290 PRINT- 9.PUTTING· 
900 I ♦FUT"VOUR U0R5T“F F«INT F< 
310 1*INT«H> IFF>0AHOR;6T>CH330 
320 PRINT-MN T Ä SHV" OOTÜ300 
330 P1>C360?R.230 FRiHT-»S£k£<TIC« OP CtUK" 
340 PRINT------" -
390 PRINT—MWPAGC CluH 
360 PRJNT-2eø-20ø l'MÛOOS
370 PRIHT-Í00-J00 I’SIROHS U-I9· 
300 PRjNT-Tjøø-0 
390 PRINT-tro FAK OR »AH Τ»< 
400 PRINT- TVPC F ÛR » HHÉN ASkED“ 
«10 PRINT’TO Mir 5ΓΪΑ10ΗΤ TVP€
420 PRlHT"*»M*M«UARN(N0·*····*· 
«30 Pfi(NT-O» T Hir IT TOO Ηΐ«0· 
*40 CO$U02400 OO$UB1410 GO6O32430 
«90 RCH OE^CRATE hOlC 
400 Z·* G«102 Η·Ν»] REAOOzP FPINT Ml 
«70 FOR|«1TO:0 PRINTB«. 
400 PRIKT-MLE- N. >«4 A«0 
4R0 PRiHTp.-VW.-^-PW.P. 
900 T«*l54 E>| FORI«1TÜ22 F«J-ITOS 
910 POET. 32 r-T*22K NCXTJ TT-224E 
920 $·9«υ
930 IFSs4OA0>0ThENS«9h/ ΟΟΤΟ920 
940 T-T.H22RFHB« ί · Ε·-Ε NEXT J 
590 S-3 Τ·Τ·43 F0Rt-lT09 FORJ-JTOS 
960 CMI60 IFI«3AN0>2T»<HO«43 0*T 
970 POKET,0 T«T*22< i<XTJ Τ·Τ-22·€ 
900 U«PM»(I> S-S*U 
590 lF9<3n<N$«0Hj OOTO900 
«00 T»T>l*22«FN0i]> £■-£ »CXTI 0"69 
«10 FORI«ITCM«FNA(0> 
620 9**0*FHA<9)*22»FhF‘19' 
«30 IFPEEK($?«32r»CrFOKES,07 
«40 «XT IFM9T«NOeS9 GOTOejØ 
«90 ΡΰΚΕ>.·1» . 14Θ 
660 χ·0 v«J9 ν·39 Η·>θ-Κ*19 '. U l·! 
«70 IFO>450ANDD:990T«NU56 «00 IFRt«<l< .«T«N:U0 
«90 PRlNT-MøBøf—MM 
700 OO$UBJ9I0 
710 ΡΑΐΝΤ'·«Η0Ο«ε CLU> " 
720 INRUTC· C«VAL’Cf» C-INT C·

IF<C:øAN0C<9,>0R'C:9RMK.2ø?T<N7«0 
740 PRINT-«« SUCH CLUB * GOSU0I930 
790 GOTO700 
7«0 bØM IFC<19T>CN»«løø G0T0i:4<l 
770 PRIHT-eiSTAHC£\ ςΟ-Ι»;
700 INPUT» »VAtvBSi IFB>0AH0B >1øøTNEnøøØ 
'iØ PRINT-1 SAIp 0>]00* <LL· GOTQTØØ 
000 Β·Β. 100 |FFa3T>€NB«to.09 
eiØ 1FL<T<NB>MAA IFC :3Th£nB»B«. 7 
020 GOSuBt930 P£N BISTAHCC 
030 M«290'FNAU2'*'H«30<4.7«C*6.3 
040 M«INT^tB4n«39 0«0 
S50 A«A«1 PRlNr”«øøMa»ør,C*F'A*43 ' 
0«0 IFRNO'{ .»>. 3*Η,*90Τ»€ν91Ο 
070 0·<Η*30Ί'ΡΝΡ' ] *·. 1 >·*. 900 
000 (FF>2T{€M>.9 00T0900 
090 G«0øl.9 U>.9 IFF«2TO<H.l 
900 IFRH9< 1 >?υΤ<Τ«·>0 
910 (FVí>xThEHTb«. '2 Χ·Χ*$0Ν(νΉι GOT0930 >20 T-ATH'.'. V-H’/'V-Xï »*0-« 
930 Lt»X*S0H«V“X’·1ΗΤ' Ν·€0$'Τ ··.5·*ΤΡ 
>40 V»V-SONkW-x''»jNT'rt*SlN· T'».S. Λ·υ 
>90 TR«1

IFX>430RV :ø0RV>39T»CN1200

:eML .

IMI

FR·

11 to 16 for irons

1 7 to 19 for irons

200-280 yards
1 to 6 for distance 

100-200 yards
7 to 9 for distance 

0-100 yards
Clubs 1 and 2 can be played off line by 

entering F or D, and the strength of 3 entered 
as a percentage. Putting is self explanatory by 
entering any decimal number between 1 and 

13.
Initially the player can select his or her own 

handicap and one fault which may affect the 
run of play. Extensive use of the pre-defined 
key graphics is made and further colour refine­
ments can be added but for use on a mono­
chrome monitor a clear contrast is used for the 
graphic display.

WLt'

&RI.L-

NR

/?0 »«.♦InT^V2,*224|MT'V.’2' î-FEE» ' 
>00 υ·12« IF* νΑΗ0η·]ΤΧΗϋ·ΐ23 
»0 IF" XANDr«lAND( VANDl >·1 ·Τ»<Νυ«]00 
1000 IF< tXANDP«tAND<VF*<Or»0/THCHli«l24 
1010 P0kE2z0 PO^ES.U Ο·7 2·$ 
1020 F0Rl»}T09 POKES.0 F0RJ>lT099 NEXTJ 
1030 POKES.U F0RJ-1TO99 KxTJ fC^TI 
1040 GOSUB1930 :FX«vAhDV«WTKH2390 
1090 IFO>]«0ORC»43TNeN)S40 
1000 IFG«|02THENL«2 OOTO2190 
1070 |FOe07T»€N2240 
1000 IFG*]93T<NL·« GOTO24O0 
1090 IF6«17«TKH244e 
1100 L·: GOTOTee 
1110 L**>55*FNA'11 > T«| FORI«0T&4 
U20 IFPEEr :2»I*U «32TKNU»U*2«4 Τ·-Ι MTOlMø 
U30 NEXT
U40 FORI «trou PO» EU« T *22 FFNA 5 »FHA <01.1 >3 fC.T GOTO«» 
1150 C’K«7 U·!
1160 IFRND(0<;.STHENC«C«7 U—I 
U70 FORI«1T017
1100 PO»EC 174 IFRNDU I. .«ΤΗΕΝ0<*υ 
1190 C«C«22 HEXT GOTO«» PEN UATgR 
1200 IF<.>49T«N1290 REH 0.0.6.
1210 1FX:43T1CNX«43
1220 (Fvr*ØANDV.3«rHEN13eø
1230 IFV: 35AHD* :40THEHV«39 ÛOTO1300
1240 IFV';0AHDV>1]T»€NV«0 goto 1300 
1290 GOSVB1910 
1260 PRINT-TOO much CLUB-LOST
1270 PRINT-PfNAt TV * 4TRf»F<»· Α·Α·4 
1*00 uV»VB1930 
1290 PPINT-.T OOTO1910 
{¿00 OOSV6I510 
Ù10 FRIHT-OUT OFF WUNDS-OPC*
1320 PPINT’PENALT/ jll HÄUlE" Α·Α«1 
1?30 ÙOTO970 
1340 ΡΡ(ΗΤ-<ΑΙ»ε ΐί 
1390 INPUT «t- lønil .AI 
13«0 IFAI--F-THÊM»·. 15 
1370 IFAI-’D-TmENOO·-.15 
1300 UOTOØØØ 
{3>0 PRlNT'^rtJU HOLED OUT ' 
1400 PPINT-LXIV’' · G0IÛ132C
Ι«1θ ΡΟ»Ε3«07>.«> PRINT .VlOTATIOh '<$£0 
1420 PRINT---------
1430 ΡΡΐΗΤ"»ΡΟυύΜ· 
5*40 PRIMT’C-TRAPS »EEP OUT t 
1450 PRINT- eFAIlNAv· 
14«ø PRINT'· tkOPEEh· 
1470 ΡΡΙνΓ'···ΤΚ nCl£· 
{400 PR1HT'RT»THE TEE CT COURSE' R 
{490 PRlNT-X^iiATEP «LOST Ml·.* 
!50O *INT *»»TPEE¿r' FETURN 
1510 PRINT W 21 PRlNTZl PPlNT^t 
1520 PRlNT-r PET»N 
1930 FDRH1TO2000 fCXT FETURN 
15*0 PPIHT-XN THE GREEN IN - A 
1950 IFPHDU ' .«ΤνΕν;α·1 OOTC1S90 
I960 IFRND··' .STKNJA·! .27 GOTO1S00 
1570 PRINT·«Μ-TAB'5>·«LOW GREEN- JA«.7i GOTO1530 
1500 FPIHT '«M TAÏ’5‘-*A;t GREEN" 
1990 »r«»«2«« f*| I«l IFFeSTHÊNM-; 
J«00 ÛO&UB1930 005061510 
1«1B F0R1-22TO4 3 Pt» £►»·! . 99 r€XT 
1620 PC»e»i«{5 93 P0*E»»-7 9, β>£Μ··9 ¿29 
1«30 PCPEX4-20. l«d 
{«40 £»IhT’D»SOR' ' ·:-ν·τί*· v-u<T2<.'3l · 
1«50 IFD'907HEND«5«*Fr«< 3» 
l««0 Pt»EM*l9-INT'D. 4> .2i 
1«70 PRINT·»øv APE”. Dz-FEET FPØH 
:«øe PRINT-CHOOSE putting 
1«>0 1r«UTCl 
1700 CaVAL'Ct > 
1710 IFCiøfiHDC >13T»<NA»P«1 OÖTO1730 
1720 PRIHT-T.2I —rr, OOTOIEØØ
1730 E»C»<4«H»RND, { ■ -2,5«‘RnD< { · N*50· 40 »»N Ε·ΖΝΤ EPJA 
1740 FORNITOE D«D-l S»IHTv»k-«19-D4T, 4^ 
*1750 FORJ-ITOI KXTJ 
17«0 POKES.Bt PO»ES-T,32
1770 !FS;>l«M|9T*<»0fceKK*l5.93
1700 rCXTl REH KRHIGHT Rv*l OF GREEK 
1790 IFNOTKHT—T D—P
1000 IF5«»M19THENFORI-1TO99 »€ <T ΡΰΚΕ9.93 «ΤΟ1Β20 
1010 O0SUB1530 O0SUB1S20 GOTO1670 
1020 GOSUB 1530 REM PUTTING 
1030 PRIHT'MJ RE DOUN IN".A- 
ΙΘ40 ON<A-P«3iGOTOl000.1870]360.1910.1910

-♦SEP 'FOUR HEAD DOHN- GOTO1920 
A PAR-NICE GOING- GOTO1920 
'A BIRDIE UELL FlAVED^' 00101920

«

Th6 ^IH· 
sTPCNQTh -O-IS IBiiWI

•»N·.S

195Θ MINT* 
IM6 P«INT" 
{ire ΡβίΗΤ· 
Idee ίΡΡ·5τ<Ηΐ?Β© 
19» WINT· .ft oeERT BtO £RGi.E"-' OOTOJ^*« 
Ι9Μ F«INT" HOl£ ]N CHE 
191d RFIHT 
1920 Ρ1·Ρ|*Ρ ΐΡΡ]·Α|ΤΗεΜ19ΓΘ
1^» Α···υΗΓ<»· JFAi:Pjr«ENAÍ«-Oveft· 
{»e KilNT·« vov 
199e PAINTAF.· PAf» 
{»e oorûi»e

Mill

i*TEP-,h.-HOL£S

p
Í

.4;

» I ?
1

r»

y
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·
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lAMPIONSHIPS
HOLESΙίτβ ΡβίΝΤ-βί LEVCL m /*TEP-.N.- 

1?« PPI HT··«-
βίΒ-ΜΜΜΜΜΗ·«···«*

¿ei0 ΡΡΙΗΤ-Ί ··* Girt ύνερ ···«·!
2WC CWIHl» ' Al-Pl b'í*¿'ûûT02l5e, ; 

PPINT'VOJ VC HACkSll VOlfl WAV'*. 
PFIHT* POUNfi »CLV. ftEST ΤβτΕ*

¿0» «¡MT- sort LSiSOMS BÊFÛP€ VC·.’" 
MINT- mo l» THIS AOiilN

¿ere ooTo¿iee
PftlNT’RM AVERftOC

¿we PÑlNT· 3M0ULII JHPWi »«ΧΤ TIMÉ· 
¿lee PAINT*$εε τ»< cui pao«apt· fop P' 
¿Xie paint- F£U tías- ÚÚI3¿JM 
¿1:0 PA[NT-COHOCftTtLATI(>S‘ VOU P’ 
¿I3e PAJMT-LAVED A OOOP AOUNÍ I Ll" 
¿Í40 PAIHT">£ VOt* 5TVLE·. OOTCttJØØ 
¿150 PAINT-PM UNKA AAA ROW®" 
¿l$e PAINT-KXT TK VOU PLí*’’ ÎAV · 
¿]?e PAINT-A HIGHCA HANfitCñP 
¿lee εκο 
¿1>0 Αεπ ROUGH
¿¿ee oo$uBi5ie iFAW'v^ir^ ieTHCN¿¿¿0
;¿ie Μ«.75 ΡΑ|ΝΤ*-ΙΝ LIGHT AOUCH* GOrO¿¿M 
¿¿20 <*·.5 PAINT-VOU ft« IN <ftW ROUGH 
¿2^0 ÚOSUÍ15J0 GOToree 
¿¿40 CO$uei5I0 ΑΕΠ TRAP 
¿¿50 PAINT-·· ·«'*

tt >«VAL it

¿200 GO$UB1510 
2¿?0 Ιί*υΤ-ΗΗΚΗ CLUB“.Cf C»VPL Cf· 
2200 IFC, IIPHK ;¿0T<N¿?¿0 
¿¿ftø PAINT-VOU NON T GIT OUT klTH ' 
¿300 PAINT-THAT- GOSUB1530 
¿310 GOWBlSlØ ΟΰΤΟ22Γ0 
¿320 INPUT“«; ΑΟε SUING
¿330 r>«0«PtA ΙΓ’-' lft«C >*$« 100*S '•.4
¿340 ΙΡΡ·4ΤΗεΜΗ·Η·.Γ
2»0 IFANB« I· .4T<HH-n.3
2M0 ]PH, ¿5T<HOG«0 Β·Ι OÛTO040
¿370 GO$UB15I0
¿300 PAINT-VOU FluAFCD JT- XISIB1530
¿3ft0 ft«··: GOTO2240
¿400 REH TRE£>
¿410 GOSUBISIO PRINT- IN Thé TP££S
¿420 PAINT-tf/OL* CAN OHL* HftCk OUT »IpCUftV» 
2430 TR-Ø GGSl*B153ø GOTO700 
¿440 «η UñTÉR 
¿450 GOSUB1510 PAINT- 
24M PAINT-IN TH€ STPÉftft-LOST JrtLw 
¿470 uO$u015X1 Û9SUB15I0 GOTOU70 
2400 PRlNT-eiT ft *εν Τ3 CÛHTIMX- 
2430 GCTftf iFftf« -7<ti24ftø 
¿500 «TUAN 
¿510 BftTft3¿r.4 445 4.314 4 lèftj 520 5 
¿5¿0 ΙΙΑΤΛ331 4 400,4 375 4 ΐ?7 3.4¿4 4 
.530 DATft50¿ 5 33·. 4 ¿00 3 447 4 ¿X 4 
.540 lftTA543 5 > 305.4 4 70 4

·«

UNEXRANDED
This is a program for the unexpanded Vic-20. 
The first part, Golf Chars, contains the title, 
instructions and data for special characters. 
This must be entered and run first and should 
be Saved on cassette before typing New and 

entering the second part. Golf Game. The 

program uses nearly all the available memory, 
so do not add any spaces when typing in. 
Some of the lines are very long and must be 
entered using the standard abbreviations.

The game consists of a series of nine holes, 
which will be different every time. The object 
is, of course, to get the ball into each hole in as 
few strokes as possible. The fairway is shown 
in plain green, the bunker in yellow and the

water hazard in blue. The hole is marked by a 

flag in the centre of the green. The ball can be 
hit in any direction, including diagonally, but 
only when the man is next to it. The direction 
of the hit is determined by the relative 
positions of man and ball, the latter moving 

directly away from the man.
When the man is in the position you want, 

press T and then enter the required club size, 
which will be a number from 1 to 9. Numbr 1 
will hit the ball furthest. If the ball is in the 
rough it will not move as far as it would on the 

fairway and if you try to use your putter — 
number 9 — from the rough it will not move at 

(continued on page 93)

Μ

ti 1^83 Μ

Μ
Listing 7. Unexpanded golf game.
1 PRINT"ICMW»»*** THE VIC OPEN «♦♦«“ PRINT".W«B>»»I9-HOLE OOLF GAME
3 ρρΐΝΤ”(ηη»····Ρ*********
5 PRINT"««inœiWCOPVRIGHT V. ALLSÛPP
10 V=36878:P0KEV,15
11 READN,D■IFN=-1THENPOKEV.ø■POKEV-2 >0 POKEV-3.Q GOTO20
12 P0KEV-3,N:P0KEV-2.N;FORT=1TOD NEXT OOTO11
15 DATA195.200.207.200,215.^00,0.200.195,200.215,200.209,600.0.200
16 DRTA215,400,207.400,195,400,175,400.-1,-1
20 POKES1,0:Ρ0ΚΕ52,28 :P0KE55,0 :P0kE56.28 :CB=7168
25 RERDR:IFA=-1THEN40
30 FORH=0TO7: READS :P0KECB+N+8*A.t NEXT
35 C0T025
40 PRiNT-^anw
50 GETA«:IFAi=
55 IFA»="V"THEN70
60 IFAi="N"THENPRINT"flSe3.K. PLEASE T'VPE NEW eAHD LORD AND RUH 

I·

65 PRINT”JlWGOOD LUCK!" END
70 pRiNT"3aarovE the man to the

75 PRINT’·«« - UP 2 - DOWN
80 PRINT"«KTHE BALL WILL MOVE
85 PRINT"«HaPRESS SPACE TO CONT.·'
90 CETA»: IFA«<>·' '·ΤΗΕΝ90
95 PRINT"n<NHEN MAN IS IN CORRECTIFOSITION, PRESS 'T \

N «I
DO VOU REQUIRE 

THEN50
^INSTRUCTIONS? <Z’N)"

ifl-OOLF úñME

«BALL USING KEVS -·' 
- LEFT Μ - RIGHT 

MDIRECTLŸ AWA’r' FROM THElWAN WHEN HIT.?"

Μ

iWOU WILL EE ASKED TO"
Í00 PRINr'ttNTER CLUB SIZE <A NO.«FROM 1 TO 9>. 1 IS THEXHEAVIEST CLUB AND 9 IS

Μ

ÄIOVES THE BALL ONE

HON THE FRIRWAV AND

105 PRINT"A PUTTER WHICH OHLV
110 PR I NT "«IMPRESS SPACE TO CONT.’·
115 GETA»: IFA«>'· "THENllS
120 ΡΡΙΝΤ"ΠΙίΠ·ρν TO KEEP THE BALL
122 PRINT")IPAR FOR THE COURSE IS «36 STROKES."
125 PRINT"«aMNOW TVPE NEW' AND W-OAD AND RUN 

QGOOD LUCK" END
1010 DATA0,0,0,0,24,24.0,0.0
1020 DATA28,16,24,28.30.16,16,16,16
1030 DATA35,24,24,60,90,90,60,36,102
1040 DATA36,24,60,126,255,255,I26,60,24
1050 DATAS?,24,24,24,24,24,24.24,24
1060 DRTA26,255,255,255,255,255,255,255,255
1070 DATAI,3,15,63,63,127,127,255,255
1080 DATA2,192,240.252,252,254,254,255,255
1090 DATAS,255,255.254,2'54,252,252,240,192
1100 DATR4,255,255,127,127,63,63.15,3
1110 DATA32,17,34,68.136,17,34.68,136
1120 DATAS,252.126.126.63.63.126.126.252.-1

?

IGQURRE. II

;mvois the hazards.

«' GOLF GAME Μ

II

PRINT·’«

YOUR COMPUTER, SEPTEMBER 1983 91



Add on 
the Adman way

The Vic 20 really can speak...but only if 
you use an ADMAN SPEECH SYNTHESISER 
It's word power is endless as there is no set 
vocabulary. Yet operation is simple. The 64 
elements of English speech are pre-pro­
grammed to let you put your own words 
together as soon as you switch on. Just 
imagine, .program adventure games with 
characters that can actually talk!

%

st*

J

14

Also for your Vic 20 there are 8K and 
16K RAM PACKS and the ADMAN 3 
PORT EXPANSION MOTHER BOARD. 
With proven designs of the highest quality 
they are the best value for money around.

The Vic SO 
speaks out!

Available from Spectrum, Dixons and other major computer accessory shops

Prices around: 

8k Ram Pack............... £39.95
16k Ram Pack............... £49.95
Motherboard...................... £19.95
Speech Synthesiser . . £49.95

Adman Electronics Ltd is a member of the Adam Leisure Group PLC

To find out more about these products, why 
not take a lead from our speech synthesiser ..go to 
your local dealer and ask for it’ Or post the coupon. 

Dept. C, Adman Electronics Ltd., Ripon Way, 
Harrogate. N.Yorks, HG1 2AU. Tel. 0423 62642

BORED WITH 
GAMES?

Please send me information on Adman Vic 20 
Accessories

Name

Address

L.
YC/7/83

e«oe

Expand your mind and your machine 
with a good book
for the ZX8I and Spectrum

The Sinclair ZX8I: 
Programming for Real 
Applications £6.95 
cassette £9.95

Advanced Programming 
for the Sinclair I6K
ZX8I £5.95
Advanced Graphics with 
the Sinclair ZX
Spectrum £9.95 
cassette £9.00

More Real Applications 
for the ZX81 and ZX 
Spectrum £7.50
ZX81 cassette £9.00 
Spectrum cassette £9.00

Assembly Language 
Assembled for the 
Sinclair
ZX8I £6.85 
cassette £l 1.50

eeee

Assembly Language 
Programming for the BBC 
Microcomputer £8.95
double cassette £ 16.00

for the Acorn
Advanced Graphics with 
the BBC Model B
Microcomputer £9.95
double cassette £ 16.00

....and for the programmer
Practical BASIC
Programming £3.95 
flexidisc £12.95

Program your 
Microcomputer in 
Basic £4.50
Beginning BASIC £2.95

Μ MAC MILLAS 
PRESS

Continuing BASIC £5.95 
Mastering Computer 
Programming £2.95 
Mastering 
Computers £2.95 
Mastering Data 
Processing £2.95

PleiM order from your local bookshop or *n case of difficulty from 
Macmillan Press. Dept 5/6 LOFA, Houndmiils. Basingstoke. Hants. 
RG2I IRT

The complete 
speech synthesis system %

Dragon 32
SPEECH SYNTHESIS MODULE

• Fully cased module plugs into cartridge port
• Unlimited vocabulary; based on dedicated speech 

processor utilising allophones
• Approx 200 words, and all numbers, pre-defined, for 

access by entering word or number required
• Complete control using 5 new BASIC commands
• Speech can easily be incorporated into existing BASIC 

programs

• Up to 40 words spoken from one command; speech 
can occur simultaneously with graphics

• £37.95 inclusive

Also available: SOUND EXTENSION MODULE for Dragon 
— provides facility to play chords and harmonies — easy 
to use via BASIC — built-in sound effects — music and 
graphics can occur together without loss of speed — two 
I/O ports — User Manual — ONLY £34.95 inc.

I ACCESS/Cheque/P.O. to:

J.C.B. (MICROCYSTEMS) 
29 Southbourne Road - Bournemouth - BH6 5AE 

Tel: (0202) 423973
M/Wfe or phone for further details

I

J
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Listing 2. Expanded golf game.

«ilti't 
•r

*t*'

'^^***"' n

Ψ’Ι)'^' f

«ÿll·' «t*!»'

)
JIS)• it Ψ·!|;’·Ιη

ΊΙ'Ι^:^ 
IIMI> |Ι»·ΉΜψ a < o J «c:. I

»'i?i|'·
I

• I«· »0» r K« iMvmc »oi· ttoH
I KF ULF¿ B£n CC***I>T
; K" ·.I» ir etfMT’T —♦

«Φ ·1 Hl Mí »ND !<■? bl«·*·! Μ«Μ·) »»ElM'D f^H'FTOOOWMM
» Μ>ΐα»Μ• 1 1*1 DOTO^
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fcontinued from page 91)
all. It can also hit trees, get stuck in the bunker 
or lost in the water but it cannot be hit off the 

screen, nor will it scroll around the sides. The 
man cannot stand on the trees or the flag or in 

the water.

Program structure.

Golf characters
Lines 1 to 5

10 to 16
20

25 to 35

40 to 125 
1010 to 1120

Title
Play tune
Lowers top of Basic 
to protect character 
data
Reads data for 
characters 
Instructions
Data for characters

Golf game 
Lines 1 to 3 

10 to 220

400 to 420 
1 œ to 1030

2oil to 2030

4000 to 4010

4500 to 4515

5000 to 5040

Copyright 
initialise variables 
and set up screen 
Keyboard scan 
Subroutine to move 
man
Subroutine to move 
ball
Subroutine to print 
score 
Subroutine for ball 
in water 
Subroutine giving 
scores for nine 
holes

130 F=Z+e2+<V-1)*B:POKEF.2S =POKEC+F-ø
140 POKEF-1,261P0KEF+1,26:POkEF-22,26·POKEF+22,26
145 POKEC+F-1,5:P0KEC+F+1.5 POKEC+F-22.5 :POKEC+F+22,5
150 W=Z+22#V+A:P0KEW+25,37 :P0KEC+25+W,2 POKEW+3,36 P0KEC+3+W.5
160 U=2+A+V#B:P0KEW+2,37 ;P0KEC+2+W,21POKEW-20,361POKEC-20+W.S
170 POKEF-23,1·P0KEF-21,2·POKEF+21,4 :POKEF+23,3
175 P0KEC+F-23,5·POKEC+F-21,5 :POKEC+F+21.5 :P0KEC+F+23,5

177 POKEF-2^5 : POKEF+C-2 > 6 : POKEF-24,5 : POKEF+C-24,6 ·' POKEF+20,5 : POKEF+C+20.6

180 We2+<V-1>*B:POKEW+80,1 POKEC+S0+W,7 POKEW+81,2iP0KEC+8I+W,7
190 POKEW+102.4:POKEC+102+W,7iPOKEW+103,3POKEC+103+W,7
193 FORXs7680TO8098STEP22:POKEX,230 NEXT :FORX=7701TO8119STEP22:POKEX,230·NEXT

200 PRINT'‘^aS^^OLE NÛ. "H
210 B=2+45 : BC=B+C ’ POKEB, & M«7724 ; MC=M+C : POKEM, 351POKEMC, 2·· POKEBC, Q
220 N=230iNC=l Q=160|QC=1:V=36878
400 P1«PEEK(197>:IFPl=17THENDM=-22iGOSUB1000
405 IFP1=33THENDM=22:GOSUB1000
410 IFPl=28THENDn=-rGOSUB1000
415 IFP1=36THENDM=LGOSUB1000
420 IFP1=50THENGOSUB2000
430 POKE198,0·IFP=28THENP=0:GOTO50
440 GOTO400
600 FORX=1TO6000·NEXT।P0KE36869,240·PRINT"Cl" ·END
1000 lF<M+DM)<7702OR<ri+DM»8185THENDMs0.RETURN
1010 P2-PEEK(M+DM>iIFP2-0ORP2=36ORP2=37ORP2«28ORP2«5THENDM=0iRETURN1020 POKEM,N POKEMC,NCiN=PEEK(M+DM)-NCePEEK(MC+DM>;POKEV,15iPOKEV-2,200·Ρ0Κεν-2 
0 POKEV,0
1030 M=M+DM : POKEM, 35 : MC«M+C POKEMC, 2 ■■ RETURN ,
2000 DB»B-M IFDB=lORDB*-lOR<DB>-24nNDDB<-20>OR<rB>20flNDDB<24)THEN2004

2004 POKE198.0: INPUT"ŒMlWWiailWMeweWWiroeCLUB SIZE";CL:PRINT"«" : IFCL<10RCL>9 

THEN2004
2005 IFQC«2470RQC«2310RQC=1670RQC=70RQC»390RQC=230RCL=9THENR=1:GOTO2009
2008 Rel0-CL+INT(RND<1)#<12-CL).'2)
2009 IFQ=32THENR=R-1
2012 SC>SC+1 ’PRINT"3»»M»M»»»»&TF0KES";SC
2014 W=B+R*DB
2015 P=PEEK<W> IFP=36ORP»37THENW»W-DB:GOTO2015
2020 IFW<7724ORU>S163THENW=B: RETURN
2023 FORX-BTOWSTEPDB P=PEEk(X>:IFP’230THENW=X-DBiGOTO2025
2024 NEXTP=PeEK<W>
2026 POKEV,15^FORX=1TO2:POKEV-1,240 NEXT :POKEV-1,0 FORX=0TO200: NEXT

2027 FORX“220TO220-10*RSTEP-2 FOKEV-2,X : NEXT'POKEV,0 POKEV-2,0 :IFP=5THENGOSUB45 

00
2028 IFM=MTHEN W«W-1
2029 IFP*28THENGOSUB4000:RETURN « «...r.«..
2030 POKEB,Q:B»W0=PEEK<B>:POKEB,0·POKEBC,QC:EC=B+CQC»PEEK<BC):POKEBC,ØiRETLRH 
4000 POKEV,15 :POKEV-1,240:F0RX«1T02: NEXT POKEV,0
4005 ΡΡΙΝΤ":Β3μϋυΕ NO. "WCOMPLETED I1IN"SC; "STROKES" :SR=SR+SC
4010 PRINT" JUaraWTOTAL " SR-STRQKES.'· · FORX-1ΤΟ5Θ00 : NEXT RETURN_^. , u .
4500 PRINT" ΛΜΟΰββββΒΛωΜΒ^^ THE WATER - LOSE A STROKE« SC’SC+l · W«W-1

4502 IFW»F+19THENW=W-22
4505 POKEB,Q·B=W:G»PEEK(B):POKEBC,QC:BC=B+C:QC»PEEK<BC)
4510 FORx>iTO3000:NEXT:pRiNT"äainioainnattaaiannni)MdflS"
4515 PRINT"M»»»»»M»BCTR0KES",sc:RETURN
5000 PRINT"anflraWi'ÜU have COMPLETED 9 IWOLES WITH A TOTAL OF iW'SR" STROKES"
5010 IF3R>36THENPRINT"ÄC«irHIS IS '·3Ρ-36"3ΤΡ0ΚΕ3" : PRINT" SWIDVER PAR"
5020 IFSR=36THENPRINT"ÄlWrrHIS IS PAR FOR THE
5030 IFSR<36THENPRINT"SlWrHIS IS 
5040 RETURN

H

Μ

ItiCOURSE" 
'’36-SR"STR0KES" PRINT"SlWJNDER PAR"
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CBM 64
Duran Duran do it. Depeche Mode 
do it. Yazoo do it. Now you can 
do it too. Make beautiful music 
with Stephen Watson's simple 
synthesiser program. SïNT
Weird and wonderful sounds — anything 
from a banjo to an ondes martenot — can be 

made to emanate from the CBM 64 by using 

this simple program. It has been written in 
straightforward Basic to enable beginners to 

grasp the methods used, making it easy for 
them to butcher the program to their own 

requirements. It also contains graphic sections 
to aid the user in defining his own 
instruments.

Synth-sound 64 allows the user to play the 

computer like a synthesiser. It has the facility ' 
to define 12 separate instruments, four of 
which are already defined within the program 

— piano, banjo, xylophone and woodwind. It 
is possible to change waveforms while playing 
by pressing the f keys on the right-hand side of 

the keyboard; octaves can be selected by 
pressing the numerical keys 1 tp 4 on the top 
left-hand side of the keyboard. Key 1 is the 

highest octave.
The program should be run and listed in the 

lower case mode. You will be presented with a 

menu showing the 12 different instrument 
options and asking if you wish to redefine. 
You can select the piano option, for example, 
by keying in the £ sign: when the £ sign 

appears on the screen, depress the plus sign — 
the £ sign disappears. Your keyboard is now 

live”, meaning that it will play the sound <(

designated as piano when you hit the right 
keys. These are shown on-screen, and a mock 

keyboard on the screen display shows you 
where this would fall on a real keyboard.

If you want to break new ground in avant- 
garde music by defining the sound of a goat in 

a room, the death throes of a neutron start, or 
a mighty ship ascending, press the left arrow 
followed by a nine and you will be asked what 
instrument you wish to examine out of the 
eight programmable ones. Once you have 

made your selection, the options presented 

are:
Attack/decay 0-255 
Sustain/release 0-255 
Wave-form S.T.M or P

Having defined the fundamental sound you 
will be returned to the menu. Key in the left 
arrow plus the number of the sound you just 
defined and your keyboard will be “live” 

again. Together with the four waveform keys 
and the four octave keys previously 
mentioned, you can achieve anything from a 
Vivaldi-type harpsichord to a drum sound 

worthy of Echo and the Bunneymen. Special 
effects, such as steam trains and gunshots are 

also possible.
If, while defining an instrument, you wish 

to leave a setting the same, just press Return 
only and the computer will skip over leaving 

the contents of that particular value unaltered 
and move to the next setting. While playing 

you can silence the voices by pressing CLR 
Home — unshifted — but remember that you 

cannot use the pulse waveform — f7 — on an 
instrument that has Hi and Lo pulse rates set 
at zero. Flags are displayed on the screen to 

show the user which instruments he can call 

on.
And, for those of you who may still be 

wondering, an ondes martenot is an old- 
fashioned electronic musical instrument 

resembling a spinet in appearance — fairly 

popular in the 1930s and often heard on the
soundtracks of low-budget science 
fiction movies of the early 1950s.
If only they’d had a
Commodore 64.

t

1 REM SVNTH SOUND - FOR READ INVERSE «WHD SION 
2 REM *a Μ^ΠΤΕΝ BV S.A.UHTSON ·*
3 AD-12 SR«12 Η·33 ^8 LF-O F0KES429$. 15 
4 GOSUB 1888 OOSUB 3888 
$ REM ····*·««·«»··««··
7 REH · VOICE ROUTINE 4 
d REM 
9 REM
18 GET Kt IF Kt·” 
11 OOSUB 188
12 IF Kt-” THEN18 
13 POKE 5427$.8 
14 PÛKE54277.AD 
15 PÛKE54278.SR 
1$ PÛKE54279.HP Ρ0ΚΕ54274ΛΡ 
17 P0KE5427$.U
18 POkE54273,A P0kE54272.B 
28 OCT Kt IF Kt-” THEN 28 
21 OOSUB 188 
22 IF Kt·23 P0KE54283.8 
24 POKE54284.AD 
25 P0KE54285.SR 

P0KE54282.HP P0KE54281.LP
27 P0KES4283.U
28 P0KES4288.A P0KE54279.B 
38 CÊT Kt IF Kt-’· TKN 38 
31 GÛSVB 188 
32 IF Kt·
33 P0KE54298.8
34 P0KE54291.A0
35 P0KE54292.SR 
3$ P0KE54289.HP ΡΟΚΕ54288.1Ρ 
37 POKES429e.U
38 P0K£542d7.A P0KE5428$.B39 GOTO 18
48 REM
41 REM
42 REM t XTAVE ] TABLE *
43 REM aaaaettttttttt··»»
44 REM
188 IF 0·2 THEN 288 
181 IF O«3 THEN 388 
182 IF 0·4 THEN 488
183 IF Kt-’r THEN R0KE5427$.8 P0KE54283.8 ΡΟΚΕ54298.8 

kt··" RETURN
185 IF Kt*’2· THEN 0·2 Kt-·’ RETURN 
18$ IF Kta"3** THEN 0·3 Kt· 
187 IF Kt«"4’ THEN OM Kt·
112 IF Kt·’2- THEN 1*28 Β·214 RETURN 
U3 IF Kt*’X· THEN A-32 B-94 RETURN 
,,4 IF Kt»’C· THEN Α·34 ί·75 RETURN 
115 IF kta"V· THEN Α·38 Β·12$ RETURN 
125 IF Kt-’fi’ THEN A-43 8·52 RETURN 
138 IF ΚΟ·Η’ THEN /*4S Β·198 RETURN 
135 IF Kt·’M" THEN Α·51 Β·?7 RETURN 
148 IF Kt·-. - THEN A-97 Β·172 RETUtfN 
145 IF Kt·’.’ THEN Α·$4 Β·188 RETURN 
158 IF Kt··/’ THEN Α·$8 B-149 RETlRN 
151 REM 
152 RET, 
153 REM

THEN 10 RETURN 
RETURN
RETURN

THEN A·IS B«4? RETURN 
THEN A·17 S«37 RETURN

THEH¿a
e POKE542^.0

THEN 3Θ

RETURN 
RETURN

*· SHARPS «*

RETIRH 
RETURN

315 IF Κ»··ν· THEN ft- 9 B-159 »ETLON 
325 IF Κ*·-Β- THEN ft-ΐβ B-205 ftETLRN 
3» IF Κ««·Η· THEN ft-ll B-114 RETIÄH 
339 IF Κ»··Μ· THEN ft-12 B-216 ftETlON 
349 IF KF--,- THEN ft-14 B-19F RETURN 
345 IF »»-·. 
350 IF K»·-- 
351 REn 
332 ftEH 
353 FEM
354 IF K(*-S- THEN ft- 7 B-IE3 RETIKN 

IF K9«-F" THEN A· 9 RETURN 
Ml IF KM'C* THEN Α·10 RETURN 
M5 IF K«·-;* TKN 6·32 RETURN 
370 IF Κ*·**Κ" TKN A«]3 Β·150 RETURN 
375 IF KM-L· THEN A-15 >»70 RETURN 
37$ IF KI«-.* THEN Α·1θ RETURN 
309 IF Kt·"*·· THEN GOSUB $50 
390 IF THEN OOSUB $00 
391 IF Kt«-r* THEN Η·33 Kt·- 
392 IF Kt«-r THEN μ·17 kt·’ 
393 IF kt«**r THEN Kt· 
394 IF Kt>**r THEN Μ·$5 kt·** 
395 k»·’· RETURN 
39$ REH 
397 REM
398 REM · XTAVE 4 TABLE t 
399 REM teaettttttt«······
408 IF k»»-r THEN POKE5427$iO F0KE94283.8 F0kE54298>8 

Kt·"" RETURN
481 IF Kt··I" THEN 0·! Kt· 
482 IF Kt«"2- THEN 0>2 Kt·
483 IF Kt"-3- THEN 0«3 Kt·"’ RETURN 
412 IF Kt»-2’ THEN A· 3 >«155 RETURN 
413 IF Μ··Χ· T<H A· 4 B-12 RETURN 
414 IF Kt«"C· THEN A- 4 Β·73 RETURN 
415 IF Kta"V- THEN A· 4 >·288 RETURN 
425 IF Kt·’®· THEN A· 5 Β·183 RETURN 
438 IF Kt«"N’ THEN A· 5 Β·185 RETURN 
435 IF KtB-N" TKN A« $ Β·188 RETURN 
448 IF Kt··.· THEN A- 7 B-53 RETURN 
445 IF Kt·-." THEN A· 8 S*23 RETURN 
458 IF Kt··/· THEN A· 8 Β·147 RETURN 
451 REM 
452 REM 
454 RSn
455 IF Kt*"S" THEN A· 3 Β·2Ι8 RETURN
45$ IF Kta"F’ THEN A· 4 Β·|39 RETURN
4$8 IF Kt«’O· TKN A· S >·25 RETURN
4$1 IF Kt-’J· THEN A· $ 8»1$ RETURN
4$5 IF Kt-’K" THEN A* $ Β·28$ RETURN
478 IF Κ$·’υ· THEN A· 7 Β·1$3 RETURN
475 IF Kt··.’ THEN A· 9 Β·21 RETURN
489 IF kt·’«*" THEN OOSUB $58 
498 IF Kt«”S" THEN OOSUB $88 
491 IF Kta-r TKN U-33 Kt·"" RETURN 
492 IF kt·’!· THEN >^17 Kt·"’ RETURN 
493 IF Kt·"IT THEN Η·129 Kt·"" RETURN 
494 IF Kt--IT THEN U«$5 Kt· 
495 Kt·” 
49$ RETURN 
594 REM

RETURN 
RETURN 
RETURN

RETURN

RETURN 
RETURN

Í

*» SHAPPS «·

RETURN
»· SHARPS ·«

*

154 IF Κ$·"$- THEN Α·38 Β·141 RETURN 
155 IF Kt-’F’ THEN A-3$ Β·85 RETURN 
1$8 IF KO-G· Τ<Ν A-40 B«288 RETURN 
1$1 IF Kt··;" THEN Α·4β B-127 RETURN 
l$S IF KM’K’ TXN Α·54 B-IU RETURN 
178 IF Kt*“U" THEN Α·$1 Β·12$ RETURN 
175 IF kt·-." THEN Α·72 B-l$9 RETURN 
189 IF Kt·-*- THEN OOSUB $58 
198 IF >9·’\· THEN GOSUB $88 
191 IF kt·-·" THEN Η·33 kt·’" 
192 IF kt·*!" THEN Η·]7 kt·” 
133 IF ΚΒ·“ίΤ THEN U-129 Kt·’
194 IF ΚΟ-ΙΓ THEN Η·$5 Kt·’" RETURN 
195 Kt·"" RETURN 
19$ REM
197 REM aaaaaaaaaaaaaaaa«« 
198 REM · XTAVE 2 TABLE · 
199 REM .ataaaaaMtaaaaaaaa 
288 IF Kt·"!" TkCN Ρ0κ£542Γ$.8 P0KE54283.

kt·’· RETURN
281 IF kt--l" THEN 0«l kt· 
282 IF kt-"3’ THEN 0«3 Kt·
283 IF Κ3·"4" TKN 0-4 kt·’" RETLRN 
212 IF Κ3·"2" TKN A-14 B«187 RETURN 
213 IF ΚΒ·-Χ" TKN A-l$ Β·47 RETURN 
214 IF Kt-’C" TKN A-17 Β·37 RETURN 
215 IF kt·’?· THEN A-19 Β·$3 RETURN 
225 IF Kt-"B" THEN Α·21 Β·154 RETURN 
238 IF kt-’N- TKN Α·22 Β·227 RETURN 
235 IF Kt·-Μ’ THEN Α·25 B-177 RETURN 
248 IF kt·-." TKN A-28 B-214 RETURN 
245 IF kt·’," TKN A-32 Β·94 RETURN 
258 IF kt·-/" TKN Α·34 Β·75 RETURN 
251 REM 
252 REM 
253 REM
254 IF TKN A· 15 8-78 RETURN 
255 IF 1 «"F" TKN A· 18 B-42 RETURN 
2$8 IF kO’G" TKN Α·28 8-188 RETURN 
2$1 IF kt·-;- TKN A-24 Β·$3 RETURN 
2$5 IF Κ8··Κ- TKN A-27 Β·5$ RETURN 
278 IF Κ<*·υ- TKN Α·3β Β·141 RETURN 
275 IF kt·-.- TKN A-3$ Β·85 RHURN 
289 IF kt· TKN OOSUB $58 
¿98 IF Kt>-\’ THEN OOSUB $88 
291 IF KO r TKN U-33 kt·¿92 IF kt·“!" TKN Μ·17 Kt·"’ RETURN 
293 IF ΚΒ··!!* THEN Ν·129 Kt·- 
294 IF kt·"!" TKN Η·$5 kt-"” 
295 kt·"· RETURN 
29$ REM
297 REM taaaaaaaaaaaaaaaaa 
298 REM « OCTAVE 3 TABLE a ¿99 REM taeaaaaaaaaaaaaaaa
388 IF kt·"!** THEN P0KE5427$.8 P0kE54283.8 P0kE54298.8 

kt·” RETURN
381 IF kt-’l· TKN 0·! kt·’" RETURN 
382 IF kt"“2“ TKN 0·2 Kt-**" RETURN 
383 IF kt-"4’ THEN 0·4 Kt·’" RETURN 
312 IF kt-"Z" TKN A· 7 B«53 RETURN 
313 IF Kt--X- TKN A· 8 Β·23 RETURN 
314 IF kt-’C" TKN A· 8 Β·147 RETURN

RETURN 
RETUR?<

RETURN
RETURN
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595 REM ·«««·»«»«««*»*««»««««*·«·«*»« 
596 REM * INSTRUMENT CHANCE ROUTINE · 
597 REM 
600 REM 
602 PRlNT"4OCl3ürTAB<34>,-[S]" 
605 GET 04 IF 04-”- THEN 605 
608 PRlNT”aiMlOD",TRB(34>r*
610 IF 04«··**· THEN AD-12 SR«12 W«33'HP»0 LP-0 K4»"" 
620 IF 04-"“" THEN AD- 9 SR- 0 W-65 HP« 2 LP-255 Κ4· 
630 IF Û4-“Ô" THEN AD-24 SR-15 W-I7 HP«0 LP-ø K4»"" 
640 IF 04·"*" THEN AD-135 SR-IS M«17 HP-0 LP-0 K4«-’' 
641 RETURN 
642 REM
643 REM *♦****»*♦·***»*******··*·****** 
644 REM * DEFINABLE INSTRUMENT CHANGE « 
645 REM «««»«»««·«*«*«»««*««**«***·**·»

650 ρρΐΝΤ"<ι»καηκ*] 
651 GET X4 IF X4- 
652 PR INT ••401110991 
655 IF Χ4·"9" THEN GOSUB 000 
660 IF X4>”8·’ OR X4<"1" THEN RETURN 
662 X-VAL<X4) 
670 AD»AD(X> SR’SRCX);HP-HP<X> LP«LP<X> 
671 K4·"- RETURN 
800 ΡΡ1ΝΤ·'Π0ΗΑΤ %NSTRUMENT DO VOU WISH TO EXAMINE" 
810 INPUT"d 1 TO 8
820 IF DE>8 OR DECI THEN 810 
830 PRINT'TIIHE ^NSTRUMeHT YOU WISH TO EXAMINE IS 
840 ΡΡΙΝΤ·*β IN4(DE?
850 PR I NT" «XTS SETTINGS ARE AS FOLLOWS
860 PRlNT".dOI
870 PRINT" 
871 PRINT" 
872 PRINT·· 
873 PRINT" 
874 PRINT" 
875 PRINT" 
876 PRINT" 
877 PRINT" 
878 PRINT" 
879 PRINT" 
880 INPUT "d 
885 IF T4«"V·· THEN PRlNT"l»illII»llB»·· GO 2010 
886 IF T4«“N" THEN 895 
895 GOSUB 3000 
900 RETURN 
990 REM

991 REM «««««»*«»«·»«»»»·««««*»* 
992 REM » PROGRAM INTRODUCTION « 
993 REM ««««»»»«««««»*»««*«*«««« 
998 REM
1000 POKE53280/0·Ρ0ΚΕ53281,0 
1010 PRI NT-n €LLO AND WELCOME TO"
1020 PRINT-JW 4 kl 64 f
1030 PR INT" WITH THIS PROGRAM > VOU CAN PL AV ANV ONE" 
1040 PRINT"dOF FOUR OCTAVES. DU CAN CHANCE OCTAVES" 
1050 PRINT-JORT ANV TIME WHILE YOU'RE PLAYING BV" 
1060 PRINT-IPRESSING KEYS k L· 2> 3 OR 4. Ill HERE ARE" 
1070 PRINT"M-S0 TWELVE SETS OF SOUNDS THAT CAN BE" 
1080 PR1NT"WSED. ~IOHT OF THESE ARE USER DEFINABLE" 
1090 PRINT"«AND CAN BE SET UP AT THE START OF THE" 
1100 PRINT"lff>ROGRAM> OR REDEFINED WHILE THE PROGRAM" 
1110 PRINT-IIS RUNNING BV PRESSING KEV 4 '9'" 
1120 INPUT"id “NTER 'Γ-Ι8Χ“' 1 TO 4 ",0 
1125 PRIHT’II" 
1130 IF 0>4 OR 0<l THEN1120 
1140 RETURN 
2000 REM 
2001 REM ·»*»»*«·««··»·»»*»*····*** 
2002 REM » DEFINABLE INST^ SET UP · 
2004 REM 
2010 PRINT- inilHllIi 
2020 INPUT"* 
2030 INPUT -JTNTER fTTACXZ-ECAV LEVEL<0-255>" AD<DE> 
2035 1FAD<DE>>2550RAD(DE)COTHENPRINT-4ORRV ".ADCDE);" IS OUT OF RANGE" CÔTO2030 
2040 INPUT "ITNTER 4USTA1 MX PLEASE LEVEL<0-255>" > SR<DE>
2045 IFSR<DE»255ORSR<DE)<0THEltf>RlNT"4ORRV "/SR<DE>>" IS OUT OF RANGE" GOTO2040 
2050 INPUT -ITHTER WAVEFORM -EQUIRED (4-1-/ OR Ί)-,Μ4(ΒΕ>
2060 IF W4(D6)-‘*T·· THEN W<DE)-17 GOTO 2990 
2065 IF W4<DE>-"$" THEN M(DE)-33 OOTO 2990 
2070 IF Ν4(ΒΕ)··*Ν" THEN U(DE>-129 GOTO 2990 
2075 IF W4(DE)»"P· THEN W<DE>«65>GOTO 2100 
2080 PRINT"e40RRV '•;W4(DE>>" MOT UNDERSTOOD" GOTO 2050 
2100 INPUT "MONTER THE K PULSE RATE<0-15)" >HP(DE) 
2110 IF HPCDEXO THEN PRINT "WORRV. PULSE RATE TOO LTO" GOTO 2100 
2120 IF HP(DE»15 THEN ΡΡΙΝΤ"β4θΡΡΥ. PULSE RATE TOO hl 1“ GOTO 2100 
2130 INPUT"CUTER THE LT PULSE RAT6<0-255)-zLP<DE)
2140 IF LP<DE)<0 THEN PRINT "WORRY-PULSE RATE TOO LTO" GOTO 2130 
2150 IF LP<DE)>255THEN PRINT"e40RRVzPIXSE RATE TOO hl I" GOTO 2130 
2990 RETURN 
2995 REM
2996 REM «a«««»··««·»««·»««**·**«»*»·*
2997 REM » KEYBOARD/SETTINGS DISPLAY »
2998 REM t»»»«**«*»«*·«»»*»*»«·«»***»* 
2999 REM 
3000 PRINT"ΊΑ 
3010 PRINT-II 
3020 PRINT "fl

H
l|

h Μ

Μ Ο
H

THEN 650

Η ·

Π

II

τ
IkfTTACKZ-eCftV
I

RETURN
RETURN 

RETURN 
RETURN

Η h

Η

r
Μ

I^^TAINZ-ELEASE 5ft<DE>. TAB<31>> "ΗΓ*
I
íkOAVEFORM

r
UlkM4(DE>TAB<31>."fil·*

* r
Ik UGH nULSE RATE iilk% HR<DE>. TAB<31>> "fif*
I I"
IkLXM XLSE RATE 11 Ik^ LP<DE>-TABOl

A I H
“0 ΫΟυ WISH TO REDIFINEC k/>k‘^TI

2003 REM *·»««»«*»«*«*«*·«»«»·«»»*»

“NTER NAME FOR INSTRUMENT NUMBER ’.BE
·’. INB(BE)

d
al eaas H i imi i h il il i iw * 

a II I II II 1 II II II 1 iifl **

al 9*91 1 I I I I I I I I ifl " 
d 9dW 14 |-iXU 1/ l\l> h IX <11 "

3040 PRINT 
3050 PRINT
3060 PPI NT'ar-----------
3100 PRINT " Iksz**! -^\Vr
3105 PRINT ·* I
3110 PRINT " IkHIANO 
3120 PRINT “ IklANJO 
3130 PRINT *· ikfVLOPHONE 
3140 PRINT ** IkOOOBWIND 
3160 FOR I>1 TO 0 
3165 IF IN«!>·*”*
3170 PRINT - lk··.lN«I>;TAB(14>,-^·^^TA^<19)z ΊΙΙ 
3100 NEXT I 
3190 PRINI
3200 PRINT -iniiiiir 
3210 PRINTTAB<19>”I
9220 PRINTTAB<19>"Ik Ο0Χ“-Γ^\ 
3230 PRIHTTAB(19>“ I-----------
3240 PRINTTAB<21>“k»AUTOOTH 
3250 PRINTTAB<21í-lRIANGLE 
3260 PRINTTABC21)”ztilSE 
9270 PRlNTTAB<21?"TJt$E 
3280 PRINT -Λ 
9400 RETURN

«I 
fl

f H
» »Ik Γ-Ι ix“ I

r’
ill“

H
hik hik hik0 

* hik

-IRST 
»ECOHB 
íHIRB 
-OURTH

I 
2 
3 
4

iir 
hr* 
hr* 
hr

·♦ X

THEN INf(I>«"zOT zSEO" Π

X

J
r* 
hr*
r·

X R

o

Fl" 
F3" 
F5" 
F7

“RESS S>-k THEN ÎÎ>k TO RE*DEFINE.'·

YOUR COMPUTER, SEPTEMBER 1983 95



DOWNSWAY
7?

NEW ADD-ON MEMORIES FROM DOWNSWAY
All in smartly styled injection-moulded ABS plastic cases for extra 
rigidity, finished to match the computers, and built to the highest 
standards for guaranteed performance ånd reliability.

32K RAM FOR SPECTRUM

64K MEMORY for ΖΧ81 — Switchable . 
Redesigned ultra-slim memory measuring only 
82X58X22 mm. with 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.

1 6K RAM Pack — same size and finish as 64K — | 

Just £24.95
including free NODROG maze adventure game

NEW48K MEMORY for Jupiter Ace
Gives a full 51 K of RAM — light, snug-fitting unit 
with all the outstanding features of other Downsway 
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 cassette!

16K RAM CARTRID
Switchable for 3, 8 or 16K operation, giving up to 
20K of RAM. Plugs directly into the rear expansion 
port, fully compatible with appropriate accessories. 
Only £37.50

c E for VIC SO

OOWNSWAY
GMMerøoRv

«a*·> a »«diMANMr*Mr

«I I

I

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.

BETA BASIC
ENHANCED BASIC FOR THE 

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

FUNCTIONS - MANY EXTRA FEATURES

ALTER AUTO CLOCK
Muere 
DO 
DPORC 
EOfT 
eu$E 
GET 
KCTWOAOS - bvtwMn (ww ktywort· «nd normal graohea moda 
ON 
ON ERROR

POP 
PROC 
RENUM

ROU
SCROLL 
SORT

Truce

- «eow· OBtFWvO moAOUattOA of tfw Blthbuto· Ide
- for eutometie entry of me number«
- centróle e dygrtel dock wtW elerm end «term nrtieted GOSua 

lecMv
- eny (Hock O< ■*<·«
- DO LOOP etructure, with WHCi. UNTC «td EXIT IF. 

double POKE.
- e «eecrted me rxxnb*
• ue«d with IF. . .THEN.
- went for kevboerd entry, doeen't uee CNTEN

I
- GOSUa o* GO TO e kne number from e het of kne number·
- ebew· ireopno of meet reoort· hee ·ν«·ι·Μ CWOR, LINE end 

STAT veneuee
- remove· date from BASIC'· cttck
- rtemed procedure·, wrth DEF PROC and END PAOC.
- renumber oNi or wheN program wrth apeciNod atari me end 

«crenwnt Hertdie· GO TO. GOSUB. ON. etc
- pixel mevemortt of part er wbefe aereen in any direction, wdh 

wrep«retatd.
·· ROLL, but wnhout wrop-round.

~ sert· pert er a· of at
•ubeirWig or column
ntf'dred aimge ean be eorted a* about orte Wth of · eecondi

- aMew· diapfav of hte and atatemem rtumber« ea · program re 
running. Oroplav of aeleeted YerieNea. aatgle etepomg, and 
reduced «peed ·*· eieo poeeibi·

- ueed with PRINT: fomwte number·

nng or ryumorte <ττ·ν· MCerdtng (O aoecHiod 
soar WVfRSi «0*1· m r«v«rM On·

USING 
functions provfdo:

Conversion between décima) and hexadecimal — conversion between integers and 
two character strings (allows "integer arrays'Ί — formatting of numbers - 
INSTRING and STRINGS equivalents — amount of free rrremory - doubla PEEK - 
current time.
features include:

Single-entry keywords (in graphics mode) with syntax check on entry — seven 
new error messages - compatibility with Spectrum BASIC — program occupies 
just 5.6K — cursor can move in all directions in a line beirrg edited — fleshing 
current line pointer — BREAK gets you out of even machine code lock-ups — PLOT 
lets you plot string anywhere on (he screen — PLOT and DRAW scale and offset 
values can be set using XRG« VRG, X0$ and VOS — 16K and 48K versions on 
sarr^e tape — comprehensive manual.

Only ft 1.00 inclusive’ 
Please send me.......

I enclose cheque/p.o. for £
copres of Bete BASIC.

«

• «

A full 48K of memory for the 1 6K Spectrum — simply 
D.I.Y. installation by just undoing 5 screws and 
plugging in!
For Issue One machines (with light grey keys) — a 
RAM board of advanced design, using "state-of-the- 
art" technology — only £42.50.
For Issue Two machines (with dark grey keys) — a 
simple plug-in kit of I.C.s which fit straight in to the 
sockets already provided — only £32.50.
Both come with fully detailed, illustrated instructions.

TO: DOWNSWAY ELECTRONICS (UK) LTD.
DEPT. Μ, DEPOTROAD, EPSOM, SURREY KT17 4RJ

Please send me ............................
All prices include VAT, p & p.

My Cheque/P.O./M.O. is enclosed 

Please debit my Barclaycard No. . 

Name;.......................................................

Address: ...

Please allow up to 28 days for delivery.

AT THESE PRICES YOU 
CAN SWITCH OVER 

TO A PROFESSIONAL 
KAGA MONITOR

I

Mono 
from 
£86

Colour
FROM

£225
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 
^stem, be it an Apple, Commodore, BBC Acorn. Osborne, 
Tandy. NEC, Sharp or any other popular micro. Λ

■ High-res. 12" B/W inc. Cable
B High-res. 12" Green inc. Cable
B High-n.'S. 12”Amber inc. Cable ____
B 12 RGB Colour Monitor (med. res.) £225
B 12" RGB Colour Monitor (high res.) £275
B RGB Cable for IBM P/C £8

¿ÜJ 
£96 
£112

1 For
1
r

f

Nsme:... 

Address:

BETASOFT
92 Oxford Road. Moseley, BIRMINGHAM B13 9SQ

your 
Apple

Phone for our latest low prices.

L

AIMGRAM (09277) 68211
AIMGRAM LT0Û1 Roman Gardens. Kings Langley, Herls WO4 BL G Tel Kings Langley
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I

Chris Melville 
looks at two 
pieces of BBC 
hardware which 
enable the user 
to create sprites.

«

1
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r
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ί w

/

ft

Some home computers have hardware which 
provides the use of sprites. The concept of a 

sprite can differ from one implementation to 
another but in general it is a user-definable 
shape which, once defined and positioned on 
the screen, can be forgotten about until you 
want to move it — the hardware looks after it in 

the sense that it handles interaction with other 

graphics on the screen.
It may or may not, depending on the fore- 

ground/background priority of the sprite, allow 
the sprite to be drawn over — thus the sprite 
can be made to move in front of or behind 

other objects on the screen. If you imagine a 
sprite as being a sticker/transfer which you can 
stick at will on the front of your screen and 

subsequently peel it off and reposition it,then 
you have a fair idea of the nature of sprites.

Some systems allow you to define the sprite’s 
screen velocity. This means that you define its 
shape, position and velocity and the machine 
hardware takes it from there. Your sprite will 
continue to move of its own accord across the 
screen, passing in front of or behind other 
graphics in the prescribed manner. Imagine 
how useful this facility is when writing a space 
invaders program — define an invader and set 
it moving, then you can forget about it, unless 
it reaches the side of the screen or gets hit of 

course.
The BBC micro was, regrettably, not given 

the necessary hardware to implement full sprite 

usage, but that does not mean that all is lost.
The colour palette can be used to make a 

user-defined shape appear to move in front of 

or behind selected colours already on the 
screen. Use will be made here of EOr — 
exclusive or — printing. The word printing 
does not imply that the character will only 
appear at text positions since use will be made 

of VDUs to link graphics and text cursors and 
enable the character to appear anywhere on the 

screen.
The user 6522 VIA will be used to provide 

regular interrupts, the handler of which will be 
responsible for providing the automatic 
moving of the above character. If you are not 
familiar with 6522s, interrupts or handlers 
Rodnay Zaks has written an excellent book 
Programming the 6502.

We will be working in mode 2 — 20K and 16 
colours — as we need the full 16-colour palette 
so you will need a Model B, also the user 6522 
VIA does not exist on Model A. This is the 
main reason why some Acornsoft games do not 
work on As since they make use of the 6522’s

*
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Figure 1. The Mode 2 colour palette 
Physical 
colour 
Black 
Red 

Green 
Yellow 

Blue
Magenta 

Cyan 
White

Flashing Black/White 
Flashing Red/Green 
Flashing

Number 
0 
1
2 
3
4 
5
6 
7
8 
9
10 Green/ 

Magenta
11
12
13

14
15

Logical 
colour 
Black
Red 

Green 
Yellow

Blue 
Magenta 

Cyan 
White

Should 
be

Flashing Yellow/Blue -edefined
Flashing Blue/Yellow
Flashing Magenta/ 

Green
Flashing Cyan/Red
Flashing White/Black

as 
required

SPRiïES
timers as described later in the article.

MOS issue 0.1 should work since the pro­
grams and method deal with 6522 hardware 
directly, which precludes the use of Tube 

systems. We could have done the job using the

concept of Events rather than interrupts but 
would have restricted issue 0.1 owners.

Each person’s needs are different and it is 

impossible to provide self-contained bolt-on 
{continued on next page)

Listing 1.

IREH oenoi
Ιθα.βίΡ0ΪΝΤ-ΤΜ· proørft· fthow» · ·<·ρΙ· ·χ··θΙ· ο*’ 

*'Γ·1·<ιν· aovpwnt u*kr*9 EOR eolpur^d ir
•d/Qr»«r>i etrel· »» dr··*»· "en th· Mr··» you ·ον· 

ft Mbit· bftU"’'‘^out ueinQ th· curaor k»y·,· "Oh· e* 
two thinø· MV hftppdhc"

2OPftlHT-Th· bell will only 4ΡΡ·*γ m th· inner· 
reift 1hlt *l*> er tt will thr·«· between th· Mctar· ( 
hit '9'» ρ···1η4 tf»· ‘Irent o» ør··«» on th· outftid· 4« 
d behind xt in the inner circl·." "Hit I er ‘B’..·“

30
ftCASPCATtXF·«!· xUNTIU 1»·-Β· OR K«·"!·
90•ORCn deter·!ne which e* th· a*axlftbl· rede wiU be

70IF Χ·""9" OUTRED·141[HRED·10 6LK 0UrR£0*10lI»*£D 
•14

ΘΟΗΟ0ε7
eoREH. Ο» th· outer circle the whit· Dall -til D·«· 

0« red and behind green lidttch w· wt H de4in 
• ft· colour· 10,11 *or eonvenienc·).

lOOAEh [bl th· ifwtftT circ)· (here the red ι·14 end th 
e oreen 19» 11 wl11 D· the other wey round.»>· way e* 
• Mocftling the loçicel colour· to attain the·· revolt· 
ι·ι
llOREh white-7,13,0
ITORCh rod 10,14.9
130ReN øreen 11,12,15
140 REH th!· !· new »et upi
190I6OVOU19.13,7|O|19,0,7|O|
17OV0U19,10,l»0|l9,l4,li0|l9,9,li0(
ieOV9MI9,lJ,2»O|19,12,7|0|19,Ι9,21Ο|
190
20OfCn delin· · 4-eherecter bell.
210V0U23,240,3,l9,31,63,l27,127,299,299

B·.

22OV1U23.241,299,235,127· 127,43,31, IS,3 
23OV0U23,242,255,2S9.794.?S4.292,249,240,I92 
24OVOU23,243,I92,240,240.292,294,294,299,299 
290 
260 dr·» th· ctrcl·«
270VDOSiP«OCCIRCUES ___
200It«9001 YMSOOl VY«9OOiWX»9OOi9CaL3,7tP0OC0ALL49OO, 

900»
290«FS4,l 
3001F JMCEV<-172» Ι3·Ι1*16 
310IF I »XE▼I-26> ΧΧ-ΙΥ-16 
3201F JRXEYt-SØ) VX-rX*l6 
330 IF tM(ET(-42> VX-YX-16 
34OIF :NKCV4-I29> ØOTO 300 
3901X-1XX*1290»Π0017Θ01VX·4VX*1074 »nOOJ024 
360FnOCBM.L <VX,MX» l Pn0CBM.L < IX.VX» 
3 70νΧ· IXIWX« YX> 0070300 
390 
390
4OO0eF FROCCIØD-EB 
4 lOCOCAL IX, JX
420F0R ΐα·9ΟΟ TO* 200 STCF -300
430n0%<640*«X ,919
440FORJX»0 TO 340 BTtP 20 
490P0RJX«(X TO IX«1O 9ΤΕΡ2 
460n0VC640.S12i 1PRX"2OO ØCOLO ,(IUTB£0 CLK 6COLO,11 
470PL0T09,640*ØX*C00MB(3X» .912*ΑΧ·8Χ»0ΜΟ42Χ» 
400KXT JX 
490F0WX· I X*IO TO IX»20 8ΤΕ92 
900nOVC640,S12i IFftX«900 ØCOLO.IIØKO ELØC ØCOLO,I9 
91On.0TeS,64O*«a»COaM<JX» .9Ι2««Χ·9Ι»ΑΑΟ(7ΧΙ 
920KIT JX 
930ftCXT IX 
94ΟΚΙΤνΧ 
SSOCNOFftOC 
960
9700eF FnOCBM-L(XX,TXl 
990nM X X. YXIV0U240,24 3 
990nM X X · VX-321V0U741 · 242 
6O0E»«efl0C
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Figure 2.
An EOR
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Listing 2.
LO AEM DEMO PfWOAAM 7
20 AEM FOR C READ llA»» CHAR AC TEA 
κκορτο
4u\ thx· proqr·· x· mteoOM to ·η»· hew tn· ti»*r2 

kh tn· wed·! B uwr 6522VIA o· η·Γ«>····θ to previ
dv r«9ul4r iht«rupt·

Sos end now the u··* eeh ··< up · routin· to m»»»? 
• thOM (ntorrx^t· vx· th· ••(hih· op*r«ting evot···

40\ Ih th»· ·>6·ρ1· peoor·· it »· th· gonorbting e< 
th· interrupt« which i· kIluotreted.Th* hendlor wiH 
^uhCtlOh only to ««kr· · ·ηατ1 6··ρ «o thbt tn· UMT c« 
w tvlJ thet interrupt· ·<· oceurtng·

70S Th* η··1 progrM will ahow how th· handlor can 
D· ·6α· to ·ιθν· 6 «prit· around autoeaticel ly«

90S(P you tl·· th· xnterv·]» betwoon th· ρ··ο· you 
•ay notice a »light deviation in reguJ an ty, Thi · xe du 
• to the claehirtg oF esx interrupt· with «y·«·· on·· a 
nd could b· ••oathad out by giving our interrupt handl 
•r «tret prieritv.

tool
130 PROCinitialI··
190
140
ISOCLSiPAJNT -The intorrup· ^9 now occurring a· yo 

u will be able to t·)! by th· pipe*
190PAJNT*Try u«ing your aacnine in th· noroal way eg 

. «av· tn· progra· to tap·,] i et it .type <ο··4πθ· etc.**
200PAlNT"Unle·· you tabe action which reoult· in th· 

Overwriting oF tn· interrupt handler (xn which com t 
he Mchin· wil) cra«ni the beep· enould continue reg«r 
dl···.*

230 END
270DC7 PAOCinxtiali··
2Θ0
290

•ρη t*

''(ttMT7.hiqh»«IOOOO DtVTM

|A£H «uaiHiâry control r»gi*trr 
11 MT 2 I gh ·4Τ £69

(continued from previous page!

procedures to suit every scheme. I will 
endeavour to spell out the methods that should 
be used and I give examples to illustrate the 
potential but it is up to you to apply (he 
technique to your own programs. The sub­
mitted examples are well-documented so there 
should be no problem there.

Colour palette is the name used to describe 
lhe relationship between the 16 — in mode 2 — 
logical colours and the 16 physical colours. 
Imagine a painter’s palette as being a wooden 
board with 16 pots labelled from black through 

to flashing black/while. This corresponds to 
the BBC’s set of logical colours. The painter, 
however, has the choice of what actual paint 
colours he fills these pots with, and this 

corresponds to the physical colours on the 
BBC.

The default is that each paint colour — 

physical colour — goes into the pot labelled for 
its logical colour, but this can be changed by 
VDU 19, the syntax of which should be known. 
Figure 1 serves as a reminder of the 16 colours.

In practice the flashing colours are not used 
much and we will selectively use VDU 19 (o 
replace them so that lhe steady colours will 
have alternative numbers that can be used in a 
GCol statement instead of the usual ones — the 
reason is EOr plotting.

EOr printing: The bitwise logic is amply 

covered in other issues so I will not repeal it 
here. Suffice to say that EOr is used because it 
has the property that, for any two numbers X 

and Y:

I

(X EOR YIEOR Y = X

that is, a number when EOred twice in succes­
sion with another number returns to the 
original value. When applied to graphics — Y is 
then (he logical colour of some printed thing 
and X is the logical colour it is being printed 
onto — this has the effect that printing a figure 
once makes it appear in whatever colour 
happens to correspond to logical colour 

number X EOr Y and printing it again at the 
same place makes it disappear, since all the 
pixels revert to their original colour numbers.

When animating, the second or erasing step 
is modified. Instead of printing the same thing 
at the same place it is shifted a few pixels and, 
after a bit of arithmetic to compensate for the 

shift, is printed. Note that lhe word printing in 
this context takes for granted that the printing 
is not the usual superimposing type done under 
VDU5 but EOr printing. This is selected by 
choosing the printing colour with the

ow"4FE&e 
lEft»4Fe6C »R£M interrupt mablv remitter 
]NFR-CtFE£>D iREH internet rogitter
RCM tAitiet· tf*· VIA,creek· · eubroutin· that »

PROChan^ler Mt up
REM Mt th· operating ayete·· ’uMT-xnteerupt-

300 
310 
320 
390

roduc·· a ·ηοτΧ beep ite be celled Fro· the handler).a 
nd prepare the nenoler.

340 PROeV 1 A_Mt up
370 PftOCb»ep_6etup 
3eo
400

vector to point to the handler,
410 '>(4204) »handl or MOD 294
420 *> (4207 > «hand I er DIV 294
49OENDPROC
49OOCF PROCVlA.eetup
900 REM thi· procedure Mt· up van ou· Flag· «α the 

t th· 6S22 can »tort tieing away ·· eoon ·· tiMr2 i· 
written Into.
920 REM Firgt oneble Ohly tioer interrupt· (both li 

•er· ar· ·η·Ρ1·<Ι>.
930 
940 
990 
970 
sao 
400
4300EP PAOCbeop.setup
440 REM thi· procadur· ••••aOle« cod· that will pro 

dsice a »hort beep idsen called with "JSA beep*.
•SO REM Firat aet up the parametaf- block needed tor 
the OSWQRD call with A«7
470 
oao
490 
710 
720 
730

'’tl£R)»HF 
’’ "4C0
'’(left) «WO
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1040 

υτόο 
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CNP ·ν·Γν
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ene r·« 
J SA bwp 

.'•t
LDA CJOOOO NOD 296
STA txo«r2 lOM
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STA tiMr2 high
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OT

th· ti Mr.

t 1

Figure 3. Summary of how MOS issue J-2 handles interrupts — IRQ.

&DCIC 1) Check for BRK instruction

4-

2) JMP {&0204)

leave this routine

This RAM is initialised by the 
MOS to point to &DC39 but 
one could change it to point 
to a high-priority user-written 
interrupt handler — we 
assume here that no change 
has occurred,

XC'·®

»'O’'

&DC93 1 ) Poll system devices

Handle it and leave routine

2) JMP (002061
This RAM will be configured 
to contain the start address of 
our interrupt handler

&???? 1) Our interrupt handler
2) Restore accumulator from EfFC
31 RTI

The dark arrows show the chain of events leading to the movement of the sprite via an 
interrupt from user VIA Timer 2.

command GCol3 rather than GColO.
This results in the movement being made 

smoother but, because the interrupt handler 
that we will write to move our character must 
be as a short as possible, we will not use the 
shifted method but stick with the print-twice-at- 
the-same-place method.

Suppose we have a character which has 

logical colour X — so when we print it we 
select the colour with GCol3,X — and there are 
three logical colours A,B,C already on the 
screen, we need to know what colour will 
appear as a result of the EOr action when 

colour X is printed on each of these colours. 
Take colour A as an example. If it is true that A 
EOr X=A then the character will simply not 
appear when it is printed on anything with 
colour. This is the basis of having our character 

moving behind an object. On the other hand 
suppose that A EOr X = X. Then the character 
would appear in its required colour and we 
have foreground motion. It is obviously more

likely that A EOr X will be neither A nor X so 
how can we fiddle this?

The answer is to manipulate the colour 
palette so that it does work as required. Take a 
real example; suppose we want a red character 
— red=physical colour 1 — to pass in front of a 

yellow region — yellow = physical colour 3. It 
can be seen, using figure 2, that 3 EOr 1=2, 
which is the physical colour number of green, 
is not what we want. So we perform the 
preliminary steps:
IDefinc logical colour 8 as red using 

VDU19,8,l;0;
■Observe that 8 EOr3=ll so also define 

colour 11 as red by VDU 19,11,1 ;0;
■Print the character in colour 8 by doing 

GCol3,8 first, it will then appear in colour 
11 (8 EOr 3= 11) which we have just defined 

as red. We have thus fiddled the required 
result, and the character will still disappear 
when printed again because 8 EOr 11=3 is 

(continued on page TOI}
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ίcontinued from page 38!

the original background colour.
We could have picked other numbers to 

redefine rather than 8 and 11. For example 9 
and 10 would do since 9 EOr 3=10. The 
choice of numbers should be made according to 
which palette numbers are still unused, bearing 
in mind that you will probably want your red 
character to move in front of other colours as 
well and also behind some colours. The 16 
possible pallette colours of mode 2 means that 
you do this. You will find figure 2 invaluable 

when choosing your pallette numbers.

Interesting results
Although the above is relatively simple, some 

interesting results can be obtained as in the 
demonstration programs. Once you have 
mastered this technique your future space 
invaders will have the power to move behind 

cover for added protection.
The next seaion deals with the automatic 

movement of characters using the user 6522 
VIA timers to generate regular interrupts and 

must therefore get a little technical.
As previously mentioned, not all MOS issues 

support the ability to generate events every few 
fractions of a second. It is necesary, therefore, 
to get right down to the hardware and start 
using the hardware timers on the user 6522 

VIA.
If you are already familiar with the workings 

of the 6522 you can skip the following 

description, albeit brief.
The 6522 VIA or Versatile Interface Adapter, 

is a chip specifically intended for use with 

65** series chips, of which the 6502 micro­
processor is a member. It provides the micro­
processor with facilities it does not have on­
board such as two interval/pulse timers, a shift 

« ·

register, I/O ports with handshaking, etc. The 

BBC MOS has one for its own exclusive use, 
for example, the interfacing of the 6502 to 
system hardware such as the keyboard. There 

is also a user-dedicated one.
It is our objective to use one of the two timers 

on the user 6522 to generate an interrupt every- 
so-often. We will set up the interrupt handler to 
move our sprite by a certain number of 

pixels in the x,y directions every time an 
interrupt occurs. The first thing we have to 
know, then, is how the BBC Computer deals 
with interrupts of the IRQ variety — NMIs 

should be avoided.
The 6502 microprocessor, on receipt of a 

low-active IRQ and assuming these are not dis­
abled, will finish what it is doing. Save various 
things on the stack and then vector via &FFFE, 
&FFFF. In the BBC this is part of the MOS 

ROM and for issue 1.2 MOS the address held 
at these locations is &DCIC. So the net effect of 

an IRQ is a jump to &DCIC, where the MOS’s 

handling routine begins.
The action then taken is as shown in figure 3.

We will change the vector at &0206 to point to 
our handler so that, on receipt of an interrupt it 
does not recognise — which the one from the 
user 6522 is — the MOS causes its execution.

Check for spurious IRQs
Our handler must begin by checking for 

spurious IRQs just to be on the safe side. It 

does this by examining the relevant bit in the 
6522’s Interrupt Flag Register — at &FE6D as 
in figure 4 — which indicates if the timer was 
the cause of the interrupt. Thus, having 
decided how the timer’s interrupts will be 
handled, we now need to get it to generate them 
in the first place. The first step is to enable 
timer 2’s interrupts by setting the appropriate 

bit in the 6522’s interrupt enable register — see 
figure 4 part b. We want to use timer 2 — the 

simplest of the two timers — in one-shot 
clocked mode. This means that once you set it 
going — which occurs automatically when you 
write a start value into it — it counts down 
clock pulses until it reaches zero. It then 
generates an interrupt, indicating this by 
setting the bit in the Interrupt Flag Register. It 
is left to the handler to restart the timer. This 

also cancels the IFR’s flag.

Timer is two bytes wide
We can configure timer 2 to the one-shot 

clocked mode by setting bit five of the 6522’s 

Auxiliary Control Register.
Note that the timer is only two bytes wide 

and, since it decrements at clock frequency, can 
only time very short intervals. For this reason 
the interrupt handler will not move the sprite 

every time it is entered but only every so often.

Figure 4. The relevant 6522 registers. 

a) bl
Interrupt 
Flag 
Register — 
&FE6D.

This bit indicates 
an interrupt 
from timer 2

cl
Auxiliary
Control — FE6B 
Register

Interrupt 
Enable 
Register — 
&FE6E.

To enable T2 
interrupts,

ffl

Selects
"Free Running"
Mode for Timer 2
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Inter-Planetary Trader: buy your cargo, lift your shuttle 
and proceed to your destination. Avoid aliens, pirates and 
meteors along the way! £5,95

X
K·;··· 
Ts*. . k

Surprise: Spells, giants, and a magic ring, but no relation 
to the ‘Lord of the Rings'. An absorbing adventure game.

£8.45
r

4

Arnazing: Five high resolution mazes especially for 
children. Teaches basic use of the computer, and the 
concepts of up, down, left and right.

;

’^<1

T»·»
Golden Apples of the Sun: The Apples have been stolen 
and you must find them. Try on Harpie Hill or the Tombs 
of the Zombies. Highly compelling. £8.45

LEVERBURGH. ISLE OF HARRIS PA83 3TX 
TELEPHONE 085.982.313

ORIC AND 
SINCLAIR COMPUTERS

BLACK CRYSTAL 
JHE QUEST IS ABOUT TO BEGIN 
The ultimate role-playing adventure for the SPECTRUM/ZX81. 
You can become a warrior, elf or wizard on a quest to find and use 
the rings of creation: to destroy the Slack Crystal and defeat the 
Lords of Chaos Held within six programs lies a land of fabulous 
treasures and mythical monsters. Journey through the land of 
Beroth, explore the castle of shadows, descend into the 
Shaggoths lair, search for diamonds in the sea of sand but beware 
of sand sharks* Confront the fire demon in his temple, battle 
against the Lords of Chaos and win your way to the Black Crystal.
By splitting Black Crystal into six programs we can provide more 

variety and detail than any other adventure for the Sinclair 
computers.

Real time monster battles. Superb graphics. Save game feature. 
All SIX parts are supplied together on cassette, boxed with 
instruction booklet.

One 1 48K computer €14/ (£158). Oric 1 16K €86.91 (£107). One Colour Printer 
€139 (€1591. Sinclair Spnetrum 48K €113 (€133). Spectrum 16K £86.91 (€107). 
32K memory upgrade kit for 16K Spectrum (Issue 2 only) €26.09 (£28). Fuller 
master unit for the Spectrum including speech synthesizer, sound synthesizer, 
amplifier and joystick ports £47.78 (€56). ZX microdrive n/a (n/a). ZX r5232 n/a 
(n/a). Keyboards with space bars for the ZX81 and the Spectrum £36 (£41). ZX 
printer €34.74 (£50). 5 printer rolls £10.43 (£16). ZX81 £43.43 (£52). ΖΧΘ1 16K 
ram packs £26.04 (£28). New luxury spectrum computers 48K with full sized type- 
writer keyboards complete with normal space bar enclosed in a larger plastic case 
which also houses the power supply and the computer peb £138.20 (€174).

COMMODORE COMPUTERS
Commodore 64 C199 4C2O9). Special offer package: Vic 20 * cassette recorder * 
basic course + four games €121 (£1491. Converter to allow the use of most ordinary 
mono cassette recorders with the Vic 20 end the Commodore 64 built £8 (£9), kit £6 
(£7). Commodore cassette recorder £36.50 (£44). 1541 Disc drive £199 (€209). 
1525 Printer €200 (€220). We stock most accessories.

OTHER COMPUTERS
SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS 
ZX81 16K: OVER 11

IN SEVEN PARTS - ONLY £7.50
WHY PAY MORE FOR LESS OF AN 

ADVENTURE

ο ONLY £7.50 
K OF PROGRAM

32K expanded Colour Gen« C146 if 166). BBC Model 8 C424 (C440I Texas 
T199/4A C139 ÍC169). Atari 800 C347 IC380I. Atari 400 16K with basic Cl 73 
<C215).

PRINTERS

V

Camel) Software Ltd. Northweyianda Industrial Estate. 
Molesey Road. Hersham, Surrey KT12 3PL.

Please send me: Black Crystal for my.
Spectrum 48K...............

ZX816K....................

I enclose a cheque/postal order (payable to Carnell Software) for €

NAME................

New Epson RX80 €279 (€309). The Epson MX8OFT/3 has been replaced by the 
almost identical CTl CP80 €251 (€271) and the very similar Star DP510 £251 
(€271). Epson FX 80 €378 (€408). Epson MX 100/3 €425 (£465). New Star DP515 
15'e carriage printer €346 (£3861. Seikosha GPIOOA £199 (€219). Oki Microline 
80 €207 (£227). Oki Microline Θ2Α £360 (£400). Oki Microline 84 €730. Oki 
Microline 92 €470. The Silver Reed, the latest miracle, a combined daisy wheel printer 
and electric typewriter for only €365 (€425). Juki 6100 proportional daisy wheel 
printer €364 (€404). MCP 40 colour printer £139 (€159). STAR STX 80 thermal 
printer €139 (£159). We can supply interfaces to run all the above from Sharp 
Computers.

ADDRESS.. .

TRADE ENQUIRIES WELCOME

C7.50

C7.50

SWANLEY ELECTRONICS
Dept YC. 32 Goldsel Rd., Swanley. Kent BR8 8EZ. England. 

Tel: Swanley (0322) 64851

UK prices are shown first UK customers must add postage ÍCÍ on Sinclair products, 
£3.50 on other computers and disc drives and €4.50 on other printers! and the 15% 
VAT, The bracketed prices are European esport pnces and include insured airmen 
postage to an the countries of Europe including Norway, Sweden, F inferid. Denmark. 
Spam and Italy. No VAT should be added to export prices. We ere the leading 
computer export specialist and will be happy to Quote prices for overseas delivery, 
both inside and outside Europe. Official UK credit orders welcome from government 
laboratories, schools, universities and local authorities, etc.
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Just when you thought miaocomputer 

games had nothing more to offer, here 

comes Horacel 

H has been said that Horace games are 

in a class of their own: in fact Horace is 

almost a legend. 

Horace is a cute, lovable, animated 

character who races through 

adventures, creating havoc wherever 

he goes, and the good news is that 

Horace games are now available for 

most microcomputers.

When Horace was first introduced to 

computer owners in the game "Hungry 

Horace", he immediately became a cult 

figure, winning the hearts of thousands 

of computer owners. Now you too can 

enjoy the hair-raising adventures 

of Horace. 

The Horace series of games brings you 

splendid graphics, addictive games 

and a lovabie mischievous character, 

for only £5.95 per cassette.

1

I ·- 
1L -/-rCr-1

e .

HUNGRY HORACE

The original Horace adventure. 

Horace creates havoc in the park as he 

picks the flowers, annoys the guards 

and steals their lunch.

Patently ridiculous, but great fun.

HORACE GOES SKIING

Our hero attempts winter sports: 

First of all he must get to the ski shop, 

then lumbered with a pair of skis, 

he has to dodge the traffic once again 

to reach the snow. Skiing is complete 

with slalom flags, trees and moguls. 

So watch out Horacel

HORACE ANO THE SPIDERS 

Horace's task is to rid the mountain 

caves ot spiders. But before he can 

do that he must climb the mountain 

and reach the dreaded spider bridge. 

To cross it Horace must swing 

from spider thread to spider threadl 

This game is challenging and fun 

with some amazing animation.

Melbourne House Publishers

Spectrum
spectrum version of Horace games are 
available from selected branchesol 
WH Smith. Boots and Menzies or directly 
from Sinclair Research Ltd.

I enclose my cheque/money order for C 

Ptease debit my Access Card No.

Signature

Name

Address

HUNGRY 
HORACE

'M
sinctai
ZXSpect'vm

HORACE fr
THE SPIDERS

h
^■«1

li.z:: 
5«

fl

NURNE HIIIISE
Commodore 64
Commodore64 Hungry Horace £5.95Γ : 
Commodore 64 Horace Goes 
Skiing

Dragon 32
Dragon 32 Hungry Horace

Orders (0:
t31 TratalgarRoad 
Greenwich London SE10

Correspondence Ια
Melbourne House

YC9B

£5.95 □

Expiry date

Postcode

£5 95 □ All prices include VAT 
where applicable 
Please add 80p lor post Church Yard Tnng 

and pack. Hertfordshire HP235LU

C

C + ρ/ρ 80

Trade enquiries 
welcome

Totai

c
All Melbourne House cassette 
software IS unconditionally 
guaranteed against maflunction. 
Access orders can be 
telephoned through on our 
24 hr ansafone (01 > 858 7397.



Discover the Microcomputer Age
Come along to The Northern 

Computer Fair and discover for yourself 
the excitement of the microcomputer age. 
All you need to know about personal 
computers, home computers and 
microcomputer systems for business will 
be on display at Belle Vue, Manchester 
from November 24-26. All your questions 
will be answered at the North’s premier 
personal computer exhibition.

Enthusiasts can see the latest 
software and hardware technology in 
action, and for those new to the world of 
computers this show is a great 
introduction. Being sponsored by Practical 
Computing and Your Computer, the 
leading microcomputing magazines, you 
can be sure of value for money at £3 a 
ticket for Adults and £2 for Children 
under 16.
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Travelling to the show is also easy as 
the organisers have arranged special 
reduced-price tickets with British Rail 
which include the cost of admission. For 
further Information ring British Rail 
Enquiry Bureau on 061-832-8353 before 
Noverîiber 11.

The Northern Computer Fair is open
between 10.00 am and 6.00 pm every day

SO come along and bring the 
microcomputer age alive for you.

For Special party rates and further 
information contact:
The Exhibition Manager. The Northern Computer Fair,
Reed Exhibitions. Surrey House,
1 Throwley Way, Sutton,
Surrey SM1 4QQ
it
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SLIDING 
PUZZIF

The number puzzle.

a
1 
5 
5 
13

£ 
a 
!□

3 
1
H

B
RÜLU C

The Dragon has an excellent range of 
graphics commands, which makes it possible 

to produce quite elaborately coloured pictures 
with the minimum of programming. Unfor­
tunately, these have been under-used in most 
published programs. There are two main 
reasons for this: the difficulty of mixing text 
with high-resolution graphics, and the slow 
speed at which some of the graphics 

commands, particularly the Paint command, 
are executed.

This program, which is the Dragon version 

of a children’s sliding tile puzzle, uses 

virtually all the high-resolution graphics 
commands to produce a very colourful game. 
There is a choice of three different puzzle 
designs; a small guide picture is shown as well 
as the main puzzle picture, and the, player’s 
input — row letter and column number — and 
number of moves taken are also shown on 

screen. All this in just 180 lines of program.
The program starts with a short title 

sequence — lines 50 to 150 — the letter^ of'the 
word Sliding slide into position from the right­
hand edge of the screen, then Picture and 
Puzzles are printed underneath against a blue 

background. This is followed by the selection 
of the puzzle to be used — lines 170 to 190. 
The instructions come after this so that the 
first line of the instructions can be selected to 

match the puzzle chosen.
Strings are defined near the start of the 

program — lines 280 to 310 — to Draw the 
digits 0 to 9. This has to be done before the 

program branches to draw the appropriate 
puzzle picture, as the digits are used for the 
number puzzle. i

All three puzzles are drawn in Pmode 3 I 
using the green/yellow/blue/red colour 'set, I 
against a yellow background with red letter- I 
ing. The designs have all been planned so that j 

when they are divided up into four rows of 
four squares, the top left-hand square will be 

plain blue. This square represents the empty 
tile position.

The first puzzle is drawn in lines 1060 to 

1190 and shows a yellow house, with red roof 
and door, against a blue sky and green grass. 
The outlines of the picture are drawn using 

the string, HS, defined in line 1080. This 
string is used for both the main picture and the 

small guide picture, with different scale factors 
— S16 and S4 — in the Draw command.

The smoke coming out of the chimney of 
the house is Drawn separately for the two 

pictures, as a simplified version is used for the 
small picture. The squares containing the I

Amuse yourself and your 
kids with sliding puzzles 
by Margaret Norman.
pictures are both initially Painted green, as the 
picture contains more pieces in green than in 
any other colour; the curtains at the windows 
of the house are green. The other coloured 

pieces are Painted after the outlines have been 
drawn.

For the second puzzle — the number puzzle 

— the two squares are initially Painted blue, 
then the picture squares are divided up into 
small squares, using the Line command, and 

alternate small squares are Painted red. The 
numbers 1 to 15 are then Drawn on these 

squares in yellow. The pre-defined strings are 
used to Draw the numbers 1 to 9, but the 
numbers 10 to 15 are Drawn separately — 
lines 1320, 1330 and 1370 — as they can only 

just be made to fit in the squares in the small 
picture without becoming illegible.

The final puzzle is of a yellow Humpty 

Dumpty, with green hat and trousers, sitting 
on a red wall. Humpty’s body is drawn with 
the Circle command, with a 1:3 height-to- 
width ratio — lines 1440, 1530. The Circle 
command is also used for Humpty’s mouth, 
but here only half the ellipse is drawn — line 
1480. Circles are also used for the eyes in the 
big picture, but Pset is used instead in the 

small picture — line 1570 — as circles with 
small radii look like crosses.

The arms and legs are Drawn and Painted in 
detail in the big picture, but are just repre­
sented by lines in the small one. The bricks on

House drawn in lines 1060 to 1190.

CDL. ? C
mauES
□3 □

the wall have only been drawn in the big 
picture.

The screen is not set until after the puzzle 

has been drawn, so that the picture will appear 
all at once instead of bit-by-bit. A Please Wait 

message is displayed on the screen while the 
puzzle is being drawn — line 270. If you 
would prefer to see the picture being drawn, 
change line 270 to:

270 PMODE3,1:PCLS2:SCREEN1.0
and omit lines 1070, 1210 and 1410. If you 

would prefer the picture not to appear until it 
has been shuffied by the computer, delete line 

370 and insert

495 SCREENl.O
The Get and Put commands are used to 

move the puzzle pieces. The plain blue square 
is held in array B, and the picture piece being 
moved in array A. Note that these are both 
one-dimensional arrays; two dimensional 
arrays, as described in the Dragon manual, are 
not necessary. To calculate the array size

Humpty Dumpty 
graphic.

o o
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needed to Get(XljYlHX2,Y2) in this Pmode, 
use the formula (X2-Xl)‘(Y2-Yl)/8.

The number of moves made by the 
computer depends on the level of difliculty 
selected. At the lower levels of difficulty, the 

computer may occasionaly shuffle the picture 

back to where it started. If this happens you 
must move one piece out of position then back 
again, as the computer does not check to see if 

the puzzle is complete until after the player 
has made a move. At level five the picture 

should be pretty well mixed up.
When the player is required to input a row 

letter or column number, a question mark will 
appear after the word Row or Col on the 
screen. Get and Put are used here too, for the 

question mark and the blank array BQ — 
which is also used to blank out the number of 

moves — but the numbers and letters are 
Drawn using previously defined strings. The 

number of moves the player can make is 
limited to 100, mainly because the subroutine 
which Draws the number — lines 1000-1050 

— can only handle two-digit numbers.
The puzzle picture is copied before the 

game starts — in line 380 — so that it need not 
be re-drawn for subsequent games. If you want 
to change to a different puzzle, you must stop 
the program and run it again. If you would 
like to leave more memory space to add other 

pictures of your own, then omit line 380, 
change the 8 in line 30 to 4, omit line 830 and 
change line 900 to End. You will then only be 

asked if you want another game if you have 

successfully solved the puzzle.

Anyone trying to adapt this program to run 
on a different computer may hit problems 
because so many of the graphics commands 

used are specific to the Dragon.

List of variables.
Q(l); 
BQ(I);

BCD:
Ad): 
Z:

I,J: 
A$; 
A; 
DL: 
K: 
L: 
N$(ll; 
P(I.J):

W.W1:

C.R;

Μ;
F;

XA,YA;

ΧΒ,ΥΒ:

D1,D2; 
H$:

array used for question mark 
array used to blank out question 

mark
array used for blank blue square 
array used for picture square 
counter used for sounds in title
sequence
loop counters
letter to be Poked onto screen 
ASCII value of letter 
delay loop counter 
indicates puzzle chosen 
level of difficulty
strings to Draw digits
number of picture piece in square 
(I,J)
column and row nos. of blank 

piece
used to select piece to be moved 

by computer
column and row nos. of piece to 
be moved
number of moves taken
flag indicating whether puzzle was 
completed
X and Y co-ordinates of corner of 
piece to be moved
X and Y co-ordinates of corner of 
blank piece
digits in Μ
string to Draw house
strings to Draw letters A-D

BC,BR:

Ί

ΜNUMØtRS’”< ?)
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COMPUTER COMPANY LIMITED
choice for microcomputers 4 1A

BBC COMPUTERS
Model B
Model B + Disc Interface
Please phone to check delivery

£346.95 
£441.95

BBC MICRO DISC DRIVES
eBC31 Single 100K Drive

Expandable to 2 X 100K £199.00
£330.00BBC 32 Dual 100K Drives

BBC 33 10OK Upgrade for
BBC 31

BBC 34 Dual 400K Drives
£140.00 
£575.00

BBC 35 Utilities Disc (supplied 
only with BBC 31,32, 34) 

All Drives except BBC 33 supplied cased 
with Connecting Leads.

£25.00

NEW\
I \

Shugart Single 100K
Disc Drive 
(Fully compatible 
with BBC Micro) 
£199 +VAT 
Carriage £5 + VAT

Supplied complete 
with all Connecting 
Cables \

PRINTERS
NEC 8023 Printer 
(Carriage £10)

£320.00

Utilities Disc 
with Word Processor 
£25 + VAT

Expansion slot 
for second Drive 
£140 +VAT

Fast ex-statk aenvery by 
5etunear...All prices exclude VAT.

BBC UPGRADE KHS
660A2 6 Complete Alo 6 U pg rede £44 75 
66C1 ISK Memory £18.00
6ec 2 Printer User 1 0 Kil £ 7.S0 
BBC 3 Disc Intedece Kit £95.00

16K Memory 
Printer User 1 0 Kil 
Disc Interface Kit 
only supplied with Disc Drives 
Analogue Input Kit £ 6 70 
Serial 10 RG6 Kit £ 7.30
Bus Expan$ior> Kit £ 6.45

'ne,

6k
”9

•9.

J

«Λ

θβ€4 
6605 
6606
All kits ere supplied with full fitimg
ΙΓ struct ions

BBC CONNECTORS
eec 21 Printer Cable and Amphenol 

Plug (not assembled)
Bee 22 User Port Connector and 

Cable 36*
8BC 23 Cassette Lead 
6BC24 7 Pm Dm Plug 
B6C25 6 Pm Dm Plug 
B6C 26 5 Pm Dm Plug 
BBC 35 Disc 1 0 Cable 34W roC to 

2 K 34 way Card Edge 
BBC 36 Disc Power Cable 
BBC 44 Analogue Input Plug 

& Lever
BBC 66 1 MBusConnecior 

+ 36* Cable

BBC ACCESSORIES
BBC 45 Joysticks Iper peirl
BBC 67 Eprom Programmer 

lassem bl edl

C13.M

£ 2 48
£ 3 SO
£ 0 SO 
£ 0 80
£ 0 60

£12 00 
£800

£ 2.2$
£ 3 so

£11.30 
£S7 9S

ACORNSOFT 
FOR THE BBC
SBE03 
56604
S6E02

‘’'“'Oc,,

ACORNSOFT BOOKS FOR THE
BBC mk:ro
SBDÛ1 Creative Graphics
SBD02 Graphs« Charts
SBD04 Lisp 
86003 Forth
* Please ring (or current delivery on 
Acornsoft products before ordering

£ 7.50 
£ 7.S0 
£ 7.S0 £ 7,50

56601

Business Games
Tree of Knowledge 
Peeko Computer Tnc
Manual

Aigebreil Menipulatron

SBXÛ1 Creative Grephics 
Cassette

SBXÛ2 Grephs& Cherts 
Cassette

Desk Diary Inc ManualS6B01
S6L02 L<$p Cassette 
SBL01 Forth Cassette 
SBG01 Philosophers Quest 
SBGÛ7 Sphinx Adventure 
SBGOS Monsters
S6G04 Snapper 
SBG15 Planetoid 
SBG06 Arcade Action 
SBG05 Rocket Raid 
SBG13 Meteors
SBG14 Arcadians 
SBG1O Chess

£ s es 
£ 8 es

c e es

r ees

£ ees

£ s es 
£ s es 
£1485 
£14 88 
£885 
£888 
£ 8 88 
£ 8.88 
£ 8.88 
£10.38 
£ s es 
£ 8» 
£ S es 
£ s es

from Cast Angllas < 
leaMng supplier

BBC MICRO COMPONENTS 
4516 ICONS
6522 
74LS244 
74LS245 
74LS163 
DS3691N 
OS66LS120N 
UPD7002 
8271
20 Way Header 
26 Way Heeder
34 Way Heeder 
40Wey Heeder 
ISWeyOSkt 
6 Way Dm Ski 
5 Way DinSkt

BBC SOFTWARE IN ROM.
Wordprocessor 'View" 
12 MOS

£ 2 25 
£ 3.19 
£ 0 59 
£ 0.89 
£ 0 34 
£ 4.50 
£ 4 50 
£ 4 50 
£38.00 
£ 1.48 
£ 1.78 
£ 2.08 
£ 2 32 
£ 2 15 
£ 0.90 
£ 0.90

£S2 00 
£10.00

Oo

MIDWICH COMPUTER COMPANY LIMITED
R1CKINGHALL HOUSE. RICKINGHALL. SUFFOLK fP22 1 HH 

TELEPHONE (0379) DISS 898751
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Join the j et set.
.411 printing is logic-seeing and 

bi-directional and can be executed in 
resulting in fast, normal, double height double width

'Phe Acorn Spark-Jet printer 
employs the very latest dry-ink 
printing technology^ 
clean and virtually noiseless printing, and underlined characters.

'Phis is all due to its advanced And yet with all these advanced 
serial matrix printhead. Electronic 
impulses fire minute part­
icles of the carbon rod at 
high speed through a 7x7 
dot matrix, producing 
extrem ely h i gh- q uali ty 
lettering and graphics time 
after time.

And, as there are no 
moving parts within the 
head itself, the action is as 
quiet asa whisper.

I n addition, the Acorn 
Spark-Jet printer is also 
capable of handling high

features,the Spark-Jel costs only £365.

resolution graphics and plotting.
It works with any 8 bit niicro-

rUE AC()R4 SP\KK-JI7I’ I’RIM'EH

Not only that but you also 
receive a free program on cassette

computer, via the centronics parallel that enables you to Mump graphics 
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.
Μκ:ι«ι\π\.ν;κ\ιι·:νι·
321’riruoSlri·«·!. l|)>''i<'h.Siifhilk I I’l IQ!.. 
(H73 39IKI.
MicBosni.i;
47<'.hea|iStrci‘l.\c«hun. Berkj-hin·.063.3 U02*). 
COMI’ITKHSIOB \l.l.' 
72 North Slreet. Korn lord. |·,^^<·\.O7O8í»Oι 
jkss()1’MI<;k!>i.i.i.(;tk()\I(’51.imih.i» 

I nil 5.7 Long Stn·«·!. London L2 Hl I \. 
01-730 3232/7201831. 
V^LI.BLLKMDLO 
26'l0li<'>ihuinCourt Koail.London^ I.0l-.>80I328.

> .>

from either monitor or TV.
If you’re interested in joining 

the jet set simply call in at one ol the 
dealers listed below. He’ll tell

W^CORN

TU ll.l.SI XKCOMPl TKHS I.IMITl l) 
17 Kcgiiia Biia(I.Soiiihall.Miilill«'*'’x I B2 31*1.. 
(»1-371 3271.
CHOI 1’70
20H Mu' bank Koud.Soiilli \\(κηΙ1οπ1. I.oiidoii I'.IB-
01-303 7721.
I.i; \S\l.l^k\ll.\\l)\ΊΛl.lMl·lΊ;l»
Si'icnliiiilloiiM·. Bri(lgcStrccl.Saii(liurri·. 
\.-ltinghani\<;i0 3B\.0(>02.'W»«}/3‘M.07(>.
CVBDll-l MlCBOCOMPl TKKS
16 Charlo.''! rcct.Canlill.Clutnorgun.
0222 37.3072.

MRCORN even thi ng you need
^PUTER to know.______________

LL\MI\!.l(»\ll(»B}n CLVIKL
121 KfgcnlStrfel.Lcuiiiiiigl<>iiS{iu.\\un'i«-k,hin'. 
!I926 2'>2II.
Kl>S LI.LC'IBHAl
137/161 King>l<in Knail.l’<>rl'mouih.llaiii|i>hir«·. 
(»703812478.
T\\iCKL\H\MC()Mri I'l'KCLM'KL 
72 Ih-iith KiKid.T"ii'kfuhuiii.Mi<ldh>i-v 
01-801 1612.
KLl.I.VSCOMI’l TLBMUiKL l·
2271 »art ini>u( liKiiuil. S'dcnhuTii. London SL264Q3. 
(Il-600<,202/430‘).
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Wanta rea/fightonyourhands?
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 frog... 

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 £5.95 each. Go get 'em boy, go get ’eml

• ·

C.D5. 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?

•*i

GOBBLE A GHOST
Moving around and 
gobbling up dots sounds 
easj. But not when 4 ghc 
are constantly trying to * 
destroy you. Kill or be kil 
- the4 power pills are yd 
answer. Ifsallaquestio^of 
who gets who first...

iXl}·

► · H *

k

k
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CATERPILLAR
Thegiant caterpillar is 
coming to get jrøu. helped 
by a horde of weird 
creatures. Destroy it 
segment by segment, blast 
a way through the 
mushrooms, kill off the ugly alligators. Do you have the
creatures. But don't rdax..
. there’s danger everywhere! safely?

PAINTERLEAPFROG
Afrog meets many dangers The bonus score is ticking

awayasyouhelpthe 
panicky painter paint the 
3-D maze. Canyou finish 
before it hits zero? Will the 
computer outwit you? And 
look out - the game goes 
faster as you get better!

on his way home. Like 4 
lanes of fast moving traffic, 
a swirling log-filled river, 
plus diving turtles, frog- 
eating snakes and nas^

skillstosee him home

BOZYBOA
It's a hectic life being a boa in 
an English country garden. 
There are juicy beetles if you 
can find them, and snails too if 
you are lucky. First left, then 
right and inbetween the 
flowers - you’ve got to be 
quick! Afteracouple of games 
you’ll be as boss-eyed as mel

and 
well 

keep on 
coming 

to 
get you!

I



Choose from the Sunshine range of Spectrum Software

Bring some Sunshine
into your iife

WrtHX ....

1 I

Androids
Trapped in an endless maze 
populated only by vicious 
androidsyouf only objective ~ 
survival.
You have a lazer of course and 
can withstand a few blows, but 
you'd better be quick on the 
draw, these guys are designed 
to kill. Maybe you can find an 
exit — but escape is impossible 
and your replenished resources 
won't last long.
The fastest, most head- 
spinningly demanding game 
you'll ever play. £5.95

k

SPECIALLY 
FOR THE

its light

Cruising
Behind the wheel of your 
machine. Cruising on 
Broadway. You look mean. 
People stop to stare. Suddenly 
a black-and'White pulls onto the 
Broadway behind
flashing and siren wailing. The 
chase is onl 
Cruising on Broadway is a tyre­
burning fast machine*code 
game for the 16 & 48K 
Spectrum. The further you can 
get the more difficult it 
becomes - cash prizes are 
being offered each month for 
the highest scores. £4.95*

*
<w.

11 ;l »:··’·;
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Blind Alley
A deadly duel, deep in space, 
Blind Alley is what passes for 
sport in the year 3017. Your 
craft must use strategy to out­
wit and corral the opponent — 
in this crazy development of the 
pursuit games of the late 2600s. 
After each round in the 
enclosure game more players 
are sent against you to test your 
skill and agility. Blind Ailey is 
the machine-code action of the 
future — now! For the 16Ô48K 
Spectrum. Blind Alley can be 
played with a Kempston 
Joystick. £4.95*

'¿wüÄsöjd

Swordfight at Midnight 
More like a simulation than a 
game, Swordf'ght at Midnight 
presen·' you with a duel to the 
death between two swordsmen 
— play against a friend or 
against the computer. Nota 
program whose possibilities will 
be exhausted in a day or even a 
week. What it has in common 
with 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 
these skills is a "playback" 
facility which enables you to 
watch the game that has just 
taken place and spot your 
errors. £5.95*

. L A J

P -Jifc-
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Galaxy Attack
An 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 far flung planet 
where you race against time to 
repair your crippled ship before 
the walkers 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 up to the challenge? 
Then now's the time to try. .. 
Galaxy Attack is totally machine 
coded and will only work on the 
48K Spectrum. £5.95

/

Cruising -3
Quick thinking and dexterity are 
required to master this high 
speed chase game.
Use the keyboard to travel 
around a maze — try to cover it 
all before the chaser gets you. 
All you have to help you is the 
ability to make a gap in the track 

L 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 heights 
- no-one has yet mastered the 
h ig hest levels. £6.95

k

4»^.

k

- *

□;

«

’r*r
ib o

'AvdHdCie rnrough w H Smith $ a^d computet Oeaiets

Please send me
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! SUNSHINE j à4AAj'\ÀI Μ H

Tradetdeaie' ertqjines welcome

I 
I
I

Cruising 
on Broadway 
at £4 95 each

Swordfight 
at Midnight 
at £5.95 each

Blind
Alley 
at £4.95 each

Name

AcJdress

Androids 
at £5.95 each

Galaxy 
Attack
al £5.95 each

Crusing 
(Dragon)
at £6 95 each

Dragon 
User Magazine 
at £6 lor 12 issues

I enclose a cheque/ postal order tor
E........... ...... ...........payable 10 Sunshine
19 Whitcomb Street. London WC2 7HF

Signed

We can normally deliver in lour to live days



High-resolution graphics on the Vic are an 
obscure subject to many users and nobody 

seems to be able to use them to any effect. 
This may be because there is a well-circulated 

myth that high-resolution plotting is 
impossible without the super expander 
cartridge. This is true for those of you with 

unexpanded Vics, because there is no user- 
RAM left available after the high-resolution 
screen is initialised and the plotting routines 

are installed.
However, if you have a Vic with 8K 

expansion RAM, it is possible to use high- 
resolution graphics effectively. At power-up, 
your Vic displays the message 11,775 Bytes 
Free, which if you subtract the 3.5K needed 

for the graphics screen, still leaves you with a 
nice big lump of something like 8K of free 

RAM.
The theory behind the use of high- 

resolution graphics is simple — the practice is 

not. This is because the whole of the memory 
map for Basic storage etc., is rearranged.

As all the RAM before 8192, and after 

15872 is used for graphics, and routines, the 

Basic user-space must be reallocated to 
between these addresses. This can be done by 

entering this line:
POKE 641,0: POKE 642,32: POKE 643,0: POKE 
644,62: SYS 64824

Do not worry, the Vic was supposed to do a 
cold start. As the more observant of you will 
have noticed, you have lost 4K of RAM. The 

power up message should now read:
7679 BYTES FREE 

or something near this figure.
What has happened is that the top and 

bottom of user RAM locations have been 

changed in order to stop the graphics screen 

overwriting your Basic program.
For the more technically minded, the high- 

resolution screen has to be stored at 4096, as 
this is the only place at which the VIC — 

Video Interface Chip can access it.
Now that Basic has been relocated you can 

load the graphics routines which you must 
have previously saved. Programming in Basic 
or assembler code can now be carried out in 

the normal way.
The high-resolution graphics on the Vic 

work by means of the definable-character 
facility with the character definitions stored in 

the address 4096 to 7650, or thereabouts.
However, the Vic only has 256 user- 

available definable characters and there are 
506 screen locations. Therefore, a function 
called double height characters mode must be 
used. This sets the character definition grid of 

8 by 8 to a double height 8 by 16 matrix. This 
is done by altering the contents of the VIC 

chip register at 36867.

Demo 1.
10AC=-5
2OP0KE 36867,20
30 POKE 36878,16*AC
40 POKE 36879,8
5OSYS 16282
6OPOKE 864,10s SYS16048
70P0KE 835,4
80F0R Y-0 TO PI*2 STEP 0.1
90P0KE 833,C0S<Y>*60+70

lOOPOKE 832,SIN(Y)*60+70
llOSYS 15904
120NEXT
13OWftlT 197,192,64______________

υ

w
«Κ

double-height characters are | logically EOred — exclusively Ored — with 
255, and then Anded with the contents of the 

byte.
For example let the contents of the byte to 

be changed be 10110101. To set bit 3:
10110101

OR 00001000

10111101

Now that 
installed we can set up the screen as follows: 

character numbers
0 10 .... 210

♦ ♦ I
9 19 .... 219

But, as the screen starts at 4096 it must also 
be relocated back to 7680. This is done by a 
small part of the set-up machine-code routine. 
The entire character set is set to blanks and the 

high-resoltuion screen is set up.
To calculate which byte to Poke with the 

newly plotted point, we need several 
equations. The byte to be Poked is calculated 

by:
Byte = 4096 + 16’aNT(X/8)’10 + INT(Y/16)I + 
HY/16)-INT(Y/16B’16
The bit to be changed can be calculated by: 

8it = 7-UX/8)-INT(X/8))’8
When the bit to be changed has been 

calculated, then a single bit mask will be 
calculated. This is a binary number with only 

one bit set, ie:

ιχιχα
1 - 00000001
2 - 00000010
4 - 00000100
8 - 00001000

16 - 00010000
32 - 00100000
64 - 01000000

128 - 10000000
Bit No. - 76543210
to set a point, the bit mask isIn order

logically Ored with the contents of the byte 
being changed. This is then repoked back into 

the byte.
In order to reset a point, the bit mask is

' Adam Burbidge explains 
high-resoltuion graphics 

for the expanded Vic-20.

To reset Bit 0:
'οοοοοοοι 

EOR 11111111

11111110
AND 10110101 

sacrificing half of our

10110100
Multi-colour mode is a state in which the VIC 

chip will recognise four seperate coloured 

points. This is, however, impossible with only 

one bit as we have used up until now, so we 
have to use pairs of bits. Unfortunately this 

means sacrificing half of our current 

resolution.
You can think of multi-colour mode bytes as 

blocks of four pairs of two bits each, like this:
00 00 00 00

As you can see, we now have four possible 

types of point:
00, 01. 10, 11

These represent the following colours: 
00 — screen colour* 
01 — character colour 
10 - Border colour’ 
11 — Auxiliary colour 

indicates that these depend on the 
contents of 36879.

(continued on next page)
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(continued from previous page)
A point set to the screen colour, is invisible, 

and thus equivalent to a reset point.
The character colour can be set by Poking 

864 with the colour required, and called the 

Clear routine, by typing:
SYS 16048

To use multicolour mode, the colour is Poked 
as normal, except 8 is added to the value. For 

example, to clear the screen white:
POKE 864,9:SYS 16048

This is because bit 3 of the character memory 

byte indicates whether the corresponding 
screen byte is multi-coloured, or normal.

To use the Basic loader program simply 
type in the appropriate program and then Save 

it onto tape or disc. It can then be loaded and 
run as a normal Basic program after you have 
typed in the Pokes in figure 1.

This program will destroy itself when run, 
so Save it before you run it for the first time. 
Also, as lengthy conversions are carried out, 
the program takes several minutes to run.

To demonstrate this, set up the routines in 
memory and type in the program — Demo 1. 
Run this, and a circle should be drawn in the 
colour set by the variable AC, on a black 
background.

There are three visible colours available 

with which to plot; these are border, 
characteer, and auxiliary colour. They are set 
up as follows:

Border colour is set by Poking 36879 with 
the screen colour. To get cyan border on a red 

screen we must Poke 36879 with 
32+8+3=43. Thus we have eight possible 
border colours.

Character colour is normally the colour of 

the print on the screen, but can easily be 
changed by using the standard clear routine 
included at 16048. As multi-colour mode is 

Basic loader program.
1 B<=”01234567*89fiBCrEF"
10 FOR2=15904TO16383
20 REñSA*
30 1):R2$=RIGHTf1)
40 FORT-0TO16
50 XÍ=MID»<B»,T+1,1)
60 IFX«=niíTHENñl=T
70 IFX»=R2$THENR2=T
80 NEXTT
90 P0KEZ,Rl«16+fl2
95 NEXTZ
100 REM DATA
110 DATARD,40.03,29,FE,8D.40.03.AE.43.03ÆØZØØ,D0.09>20>70.3EÆE.41.03,20,70.3E 

,E0,01.D0
120 DATA09.20.70.3EÆE.40,03.20.90.3EÆ0.03.D0.09,20>90.3EÆE,40,03.20>70,3E.EØ 

,04.Dø.09
130 DATR20,90.3E,EE,40,03,20,90, 3E, 60.00,FF,00,FF,00,FF.20,FF,00,FE,00,FF..00,FF 
.00,FS,20
140 DRTAD0,3E.8E,3C,03,49,FF,2D,3C,03,AE,3E,03,RC,3F,03,8E,88.3E,8C,89.3E,8D,AF 

.12,60,00
150 DATA00,00,00,00,20,D0,3E.8E,3C,03.0D,3C,03,AE,3E,03,AC,3F,03.8E.R6,3E,8C,A? 

.3E.8D.AF
160 DATA12,60,00,00,00,00,00,00.00,AD,60,03.A2.00,9D.00,96,E8,D0,FA.9D, 00,97, E8 
DØ,FA,60
170 DATA00.00.00,00,00,00,00,00,00,00,00,00.00,00,AD,40,03,ΑΘ,00,C9,09,10,05,A9 

.00,48,90
180 DATA17.38,E9.08,C8.C9,08,Bø.FS.EA,8C,3C,03,98,A0,09,6D,3C,03,86,D0,FR.48,EA 
.AD.41,03
190 DATAC9,10,30.0A,A0,00.38,C6,E9,10,C9.10,10,F8.68.8D,50,03.98,6D-50,03,8D, 50 

,03.AD.41
200 DRTA03,A0,00.E9.10,C8.C9,10,B0,F9.8D.42,03,A9,10.8D,3F,03.A9.Øø,8D.3E,03,Aø 
,00,A2.10
210.DATAAD,3E,03.18.6D, 50,03,90,03,EE,3F,03,CA,D0.F4.18,6D,42,03,90.03.ee, 3F,03 
,8D.3E>03
220 DATAAD,40.03,18.29,07.EA.8D,3D,03,A9,07,38,ED,3D,03,8D,3C,03,EA.AE,3C,03,A9 
.01,E0.0O
230 DATAF0,05,18,0A,CR,D0,FA.AE,3F,03,8E,79,3F,AE,3E,03,8E.78,3F,AE,AF,12,60.00 
.00,00,00
240 DATAOO.00,00,00,00,00.00.00,00,00,00,00,00,00,00,00,00,00,00,00.ØØ.00,00,00 
.0O,O0,C0
250 DATA20,EC,3F,AD.03,90.09.01.8D,03,9O,A9.FC.8D,05.90.A9,00,85,01,A9.10.85.02 
.A9,00,AO
260 DATA00,91,01,C8,C0.FF,DO,F9.91.01,A0.00,A6.02.E8.86.02,E0.1E,D0.EC,A9,00,8D 
,3C,03.A2
270 DATA00.A0,00,9D,00,lE,18,69.0A,C8.E8.C0.16,D0,F4,EE.3C,03.AD,3C,03,ΑΘ.00.Ε0 
,DC,D0,E8
280 DATR6e.AD.02,9e,09,80,8D.02,90,A9,lE,8D,88.02.A5,93,20,D2,FF.60.02

used, we must add 8 to the value of the colour 

we want. For example, to make the character 
colour green, Poke 864,13 and SYS 16048 

which is the Clear routine.
Auxiliary colour is the most versatile plot 

colour as it has 16 different variations. To set 
this, we Poke 36878 with 16* the colour.

For example, to set the auxiliary colour to 
pink, Poke 36867,160(10*16).

Colour code 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9

10 
11
12 
13
14 
15

Colour codes 
Call address

16282 
16080 
16048 
16016 
15984 
15904

Colour 
black 
white 
red 
cyan 
purple (magenta) 
green 
blue 
yellow 
orange 
pale orange 
pink 
pale cyan 
pale purple 
pale green 
pale blue 
buff

Routine
Setup
Plotcalc
Clear (colour in 864)
Set*
Reset*
Colplot* (colour in 835)

* = x in 832, Y = 833

Figure !. Loading and running the programs: 
First, Poke 641,0:Poke 642,32:Poke 
643,0:Poke 644.62:sys 64824 then load Basic 
loader. Next Run and then toad "DEMO- ! 
and Run.

//

The purpose of Setup is to set up the high- 
resolution screen ready for plotting. There are 

no parameters. Call address: 16282.
This will clear the screen, and set up high- 

resolution mode. Several lines of jibberish will 
remain at the bottom of the screen — these 

may be removed by typing:
POKE 36867,20

The purpose of Plotcalc is to calculate the part 
of memory, and a single bit mask, in which a 

point occurs. Parameters: X position is in 832 
and Y position is in 833. Call Address: 16080.

If this routine is called on its own, then 

nothing will seem to occur. This is because 
Plotcalc only sets up the address and bit mask 
for other routines. However, it is useful in 
itself, as it consists of four seperate parts: 
Charcalc, Rowcalc, Bytecalc and Bitcalc. 
These routines use parts of memory for 
variable storage, as follows:

Location Name Function
848 Char

1

834 Row

e •831

Stores the character 
number within which the 
current point falls. 
The current row in the 
character in which the 
point lies 
LSB and MSB 
respectively of the byte 
which was calculated as 
the one in which the 
current point lies.

With some cunning programming, it could 

easily be rigged so that the character colour — 
or normal colour if plotting is not in multi­
colour mode — is selectively set for each point 
plotted. The big snag with this is that any 
other points within the boundary of the 

character colour changed will also change 
colour. Therefore only one character colour is 
possible per group of 16 by 8 points — the 
double-height character size.

The purpose of Clear is to set the screen 
character colours to a specified choice. The 
character colour is in 864. Call Address: 

16048.
This does not affect the contents of the 

actual high-resolution screen so this routine 
can be called during a display without ruining 

the picture on the screen.
The purpose of Set is to set a high-resolution 

point — not multi-colour. Parameters: X is in 
832 and Y is in 833. Call Address: 16016.

This routine will call Plotcalc and then set 
the point calculated from this address.

Reset’s purpose is to clear a high-resolution 
point — not multi-colour. Parameters: X is in 
832 and Y is in 833. Call Address: 15984.

This routine also calls Plotcalc and then 
resets the point calculated from this address.

Colplot sets a multi-colour mode-point. 
Parameters: X is in 832 and Y is in 833. 
Colour is in 834. Call Address: 15904.

The set and reset routines are called, 
according to the colour of point to be set, as 
detailed in the theory section.

When using graphics, the following 

procedure must always be observed: 
■ Call the Set-up routine.
■ Set the character colour with the Clear 

routine.
■ Set the screen and border colour, by 

Poking 36879.
■ Set the auxiliary colour by Poking 36878. 

Plotting can then be done as normal. H
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The New ZX Microdrive!

Latest software... 
Latest prices...



TheZX 
Microdrive- 
and more!

For some time now, the new ZX 
Microdrive has been the subject 
of much discussion. Which is 
only to be expected, when the 
object of everyone’s anticipation 
is completely new to the world 
of computing.

Microdrive provides high­
speed access to truly massive 
storage. With just one Microdrive, 
you’ll have at least 85K bytes of 
storage, and the ability to LOAD 
and SAVE in mere seconds.
Yet the ZX Microdrive is about 
the size of a Spectrum mains 
adaptor, and costs less 
than £50!

First stocks are now in. 
Microdrives will be released on 
an order of priority basis. 
Spectrum owners who pur­
chased by mail order, direct 
from us, will be sent full details 
including how to order, in a 
series of mailings that begins 
with the earliest names on 
our list.
And if you didn’t buy 
by mail order?

Don’t worry - for a colour 
brochure with full information 
on Microdrives, including how 
to order, just send us your 
name and address (use the 
coupon at the back of this 
issue of Sinclair Special). But 
remember, the sooner you 
send us your name, the sooner 
you’ll get on the list.

Of course, there’s much 
more to Sinclair than Micro­
drives, as you’ll see on these 
pages. The latest releases of 
Spectrum and ZX81 software 
have been amongst the most 
successful ever. Prices of most 
established Sinclair products 
are at their lowest ever. To buy 
what you want, just use the 
Order Form.

Until the next issue of 
Sinclair Special, and more 
good news... λ

ZX Μ icrod rive 
System preview !

ZX MICRODRIVE
At least 85K bytes storage, loads a typical 48K 
program in as little as 9 seconds: £49.95.

ZX MICRODRIVE CARTRIDGE 
Compact, erasable, revolutionary. Complete with 
its own storage sleeve. Contains up to 50 files, 
with a typical access time of 3.5 seconds: £4.95.

'•»I*, ‘O,<

yuuu riewö ... yj

Nigel Searle, Managing Director, 
Sinclair Research Ltd.
PS: Come and see us - and all 
that’s new at Sinclair - at the 
PCW Show. Barbican Centre, 
from Sept 28th to Oct. 2nd. 
We’ll be pleased to see you!

£2*<
¿S^r * *<1

ZX INTERFACE 1
Necessary for sending and receiving data from ZX 
Microdrive. Includes RS232 interface, enables 
creation of local area network of 2 to 64 Spectrums. 
Attaches to the underside of your Spectrum.
Purchased with ZX Microdrive, just £29.95. As 
separate item, £49.95.
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Spectrum
SSÿACE & 
the spiders

**
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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 including 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 of anti­
spider-bite 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,(X)0 words. Full-size letter tiles, four 
skill levels-the highest of which is 
virtually unbeatable. For 1 to 4 players. 
For 48K RAM Spectrum.
(SCRABBLE trademark ar>d copyright licensed by 
Scrabble Schutzrechte und Maridéis GmbH-a J.W. Spear 
and Sons PLC subsidiary )

Backgammon A fast, exciting program, 
with traditional board display, rolling dice 
and doubling cube. Four skill levels. For 
experts-or beginners. (Rules are 
included - it’s the quickest way to learn 
the game.) For 16K or 48K RAM Spectrum.

FORTH Learn a new programming 
language, as simple 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.



I

Latest ZX81 software Prices 
round-up
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These three new cassettes offer two 
totally different challenges to you and 
yourZXei. The games - like so many 
ZX81 games today — really do use the 
ZX81’s capability. The 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 
ammunition in the compound — or be 
the Saboteur and attack it!

Written by Macronics for a ZX81 
with 16K RAM. Cassette price: £4.95.
City Patrol. You are the Commander of a 

laser-firing ship. Your task is to intercept 
and destroy alien suicide ships 
descending on your city.

Written by Macronics 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. Free User-Manual and Editor 
Manual with each cassette.

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

ZX Spectrum 48K 
now just £129.95.
ZX Spectrum 16K 
now just £99.95.

ZX81 now just £39.95.
16K RAM Pack for ZX81

£29.95.
ZX Printer now just £39.95.

1.2A ZX Mains Adaptor
£7.95.

Printer Paper (5 rolls)
£11.95.

How to order
Simply fill in the relevant section(s) on 
the order-form below. Note that there is 
no postage or packing payable on 
Section B. Please allow 28 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.

im=l ■

Sinclair Research Ltd, 
Stanhope Road, Camberley, 
Surrey GU15 3 PS. 
Telephone: (0276) 685311.

To: Sinclair Research Ltd, FREEPOST. Camberley, Surrey, GUIS 3BR. 

Section A: hardware purchase
ORDER FORM

Section B: software purchase

Qty Item

ZX Spectrum “48K__________________
ZX Spectrum‘16K__________________
ZX 81 (including 1.2A Mains Adaptor) 
16K RAM pack for ZX81
ZX Printer___________________________

1.2A Mains Adaptor, for use with 
ΖΧΘ1 computer/ZX Printer com­
bination (only required if you have 
an early ZX81 with 0.7A Adaptor)

Printer paper (pack of 5 rolls) 1(K)8
Postage and packing: orders under £90 0026

orders over £90 0029

Code 

3000 
3002 

1003 
1010 
1014

1002

Item Price 
£

129.95
99.95
39.95
29.95
39.95

7.95

Total 
£ Qty Cassette

FOR SPECTRUM
G22/S:Back9ammon___________
G23/S:Cyrus“IS‘Chess
G24/S;Horace & the Spiders
G25/S:Scrabble
Lr7S:F0RTH '

B6 /S:Small Business Accounts

Code
Item Price 

£
Total 

£

11.95 
2-95 
4.95

TOTAL £

FOR ZX81
G25: Sabotage
G24: City Patrol 
LI:

4021
4023
4022
4024
4400
4605

5.95
9.95
5.95

15.95
14.95
12.95

2124
2123
2400

4.95____________
4.95

14.95 

TOTAL £

’Please charge to my Access/Barclaycard/Trustcard account no:

FORTH

*Delete/complete as applicable.

•I enclose a cheque/postal order made payable to Sinclair Research Ltd for £

I Signature_____________________________

I Address I I I I I I I I i I I _ I I I I 1 I I I I I I I j j I I I I I I I I I I I I I [ I I I I
I—I—I—I—I—I—I—1_ I__ ί I I- I I I I -1 I I I I I I I 1 F I I I I I I I 1 I I I I ( I I I I Yoc 909

(Please print)

I ¡Mr£Mrs/M¡Ss ;
................. .... :

! 1 I ! 1 I 1

ZX Microdrive information request
Please send me a colour brochure with full specifications of ZX Microdrive/lnterface 1, and add my name 
to the Microdrive Mailing List! (tick here) (Remember to include your name and address on the form above).
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David Threlfall continues his 
insight into how the ZXGT 
compiler works and what must be 
considered in the design. Here he 
iooks at the compiler's 
shortcomings and how they . 
have been overcome. /

1

Diaplay 
Fila Spare

ZXGT m c ZXGT Asienttef Code ZXAS Spar·

♦
16509 15616 27K 32K

Figure la: Memory map during work on ZXGT
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Figure 1b: Memory map during 
work on MCoder U
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COMPILER
A FEW MONTHS after ZXGT had been put on 
the market as MCoder a few of its short­
comings became apparent. As it stood it 
worked extremely well, was very fast and far 

exceeded its original specification, but there 
are several areas where improvements would 

be welcome. Problem areas include;
■ No strings — this can be circumvented but 
string handling would make more a much 

'llore versatile compiler.
■ Only 25 variables — programs written for 

ZXGT were getting larger and this restriction 
was proving a major handicap to writing 

understandable code. Multi-character names 

were necessary, not even two-character names 
as on the Pet could be considered.
■ Only one numeric array — the array was 
added as an afterthought primarily to help 
fulfil the role of data logger on scientific 

experiments. A full 26 arrays, even if one 

dimensional, would be very useful.

■ Printing was not a la Basic — each number 
was printed with a leading space and did 

not tabulate.
■ Lprint was not supported.
■ No Boolean algebra at all — a little would 

be useful.
■ Input was totally non-standard, it appears 
on the main screen not on the input area and 
there is no rubout. Input at the bottom of the 

screen with the ability to correct mistakes was 

necessary.
■ At about 56 times faster than Basic it was 
not slow but work on the Spectrum version 
had shown that more speed was possible — the 

final version is almost 70 times faster than 

Basic.
■ Brackets are necessary except in Let — this 

is compatibly with Basic but annoying.
■ Last but still relevant was size. The 

original ZXGT had been aimed at 2K bytes 
and only just ran over but most users gave the 

impression that to obtain the items above they 
would sacrifice a little more space and longer 
loading time. 4K was felt to be optimum if all 

these features could be added.
■ Floating point. Slight consideration was 
given to full floating-point arithmetic. 
However, work with Microsoft’s compiler on 
a larger machine had shown that a speed up of 

only five or so could be expected particularly 
as Sinclair’s ROM routines are very slow. Put 
another way the balance between inter­
pretation and evaluation is heavily on 
evaluating. For this reason primarily it was 

decided to stay with integer arithmetic on all 

the compilers for Sinclair computers.
Readers may wonder why these features 

were not implemented in ZXGT. ZXGT was 
not written directly in machine code but in 

assembler, a listing of which has been 
appearing in parallel with this text. It is hard 

¡continued on next page)

Th»
•X WB»
ipproprI»1»

REEK 9
L14:

Sinclair 
here 

to

<unc 11 one 
and 
each

ar · 
cod·

i ·

INT ’
L291 I

USR 
Lt6] t

€0 211
Jh NZ,LI41 
CALL Lite 
LD HL,I4F7C 
CALL L34
LO HU,É0024 
JR L34

CP 2»7
JP NZ.L252
JP Lies 
CALL Lies 

pal r

LD L,A 
INC HL 
RET

«een.etatement «een. Générât· 
to load the variable

Tiret nwaber and

CR 212 
JR NZ,LI42 
CALL Lies 
LD HL,L143 
JR L39 
LD eC,L14· 
RUSH GC 
PUSH HL 
RET 
LD H.B 
LD L.C 
RET 

CODE INKEYÍ 
L142s

L163t

L149 :

e
CR 194
JP N2,L148 
CALL L24· 
CR 43 
JR NZ,L232 
LD HL,L^3 
CALL L39 
LD A,38 
LD HL,e4F·· 
JR L3e

L244I 
Get a pair oT 
generate the code 

Id hl ,ηηπη or Id hl,(nnnn) 
pueh hl 
Id hl ,ηηηη or Id h1,<nnnn> 
pop de

CALL L240 
RUSH AF 
LD A,229 
CALL L241 
CALL Liée 
LD A,209 
CALL L24] 
POP AF 
RET

Uork out what the nest thing ie. 
Ie 11 a var i able, 
Tunc tion? 
Lieei 
L102t

argumenta *nd
var i ab1a

L246I

LF8i

a number or a

RND *> 
tt68t CP 44

JP N2,L172
LO HL,LI 17
JP L39

L97î

L2iet
ABS 
11721

CALL L24· 
CP 22 
PUSH AF 
CALL 2,L24· 
CR 14 
JR Z,L2I8 
CR 44 
JR NC,L97 
CR 38
CALL NC,L243 
CALL C,L84 
FOR AF
CALL 2,L23· 
RET
CALL L14 
JR L98 
CALL L2·· 
JR L98

Generate negation code. 
LZSØi

Get variable then code 
generated Tor Id hl,<nnnn>. 
L243t CALL L37 

CR 100 
JP 2,L234 
LD A,42 
JP LS8 

Get integer then code 
Tor Id hl,ηηηη .
L84l CALL LGl 

LD A,33 
JR L38 

STOP etatement eeen
L1101 CALL L94 

POP HL 
LO BC,<I4S97> 
RET 

etatement eeen.CLS 
call to the R91 · 
L52: LD HL,eA2A

JR L39
SCROLL etatement eeen.
a call to the ecrol1 routine.
LlStr

It
i B

øanaratad

Qanarat« a

Ganarata

LD HL,LI31 
JR L39 

routine to eave either HL 
code, HL and A ae code or 
generate a call to the number 
presently in HL.
L39i 
L3es 
L34i

A

a
and A as coda 

call to tha

as 
to

FOR 
code to load the variable with 
the Tiret number and Keep the 
eecond number incremented by one 
in the nest location.
L100I CALL L24· 

CALL L37 
PUSH HL 
PUSH HL 
CALL L24· f 
CALL L244 
LD A,3S 
CALL L241 
LO Χ,·33Ε0 
CALL L34 
POP HL 
CALL L34 
LO A,34 
INC HL 
INC HL 
CALL LSe 
POP HL 
LO DE,<I4597> 
CALL LI7· 
RET

Bt<t»>B»n t. FindNEXT 
variable name and generate 
to increment it and teet 
have reached the end. See Test.
LI01 :

i a

tha 
coda
wa

CR 21· 
JR NZ,L2·! 
CALL Lies 
LD HL.ITCCB 
CALL L3Ó 
LO A,194 
LO HL,L231 
JR L3e

LD HL,L23I 
JR L39 

Actually do th· neoRt'on.
L2311

LO A,206 
CALL L24I 
LD A,L 
CALL L24I 
LD Α,Π 
JR L241 

ROKE , 0·! the two arpumente and 
max· eure 
th·».
L141 t

that a comna «aparatas

te

LD<A,H
CR·
LO H,A
LD A,L 
CRU

Check 
conaaa »
L197I

CALL L244 
CALL L107 
LO HL,É73Ee 
JR L34 

that th· char In A \4 not error.
CR 24
JP N2,L252 
RET

i « a

12

CALL L24· 
CALL L37 
RUSH HL 
RUSH HL 
LO A,42 
CALL use 
LO HL,12223 
CALL L?4 
POR HL 
CALL L36 
INC HL 
INC HL 
LD A,237 
CALL L24Í 
LD A,91 
CALL L3e 
LD A,147 
LO HL.I3ZED

dieting continued on next page)

YOUR COMPUTER SEPTEMBER 1983 119



(listing continued from previous page! 
CALL L3e 
LO A,25· 
POP HL 
CALL LI 71 
EX DE,HL 
CALL L38 
RET

Ld«:

13
Get a number <rcei the cod* 
»kipping over the floating point 
form which follow«
L8] :

A

I t .

L85:

Le32

LO HL.e 
JR LB3 
CALL L24e 
CP 124 
JR 2,LS4 
PUSH AP 
LO OE,IB 
CALL L1I2 
POP AP 
CP 38 
JP NC,L252 
CP 28

JP C,L252 
sue 28 
LO B,0
LO C,A 
AOO HL.BC 
JR LBS 
PUSH HL 
LO HL,<16484) 
LO OE,S 
AOO HL,0E
LO (Ι44β6>.HL 
POP HL 
RET 
« I t.INPUT »t«t*fn*ftt. Find 

v«ri«bl· «Ad g»h*r«t· « c«l I 
r*«d 
to L 
r*»*rv*d
L75:

call to th* Plotting routin«. 
Láe: 
L41 t

th* 
to 

th* k*xbo*rd «hd th*n cod* 
put th* r*suH in 

that variable.
LO HL.L8e 
CALL L3P 
CALL L248 
CALL L37 
JP Lies 

PLOT »tat*m*nt. Find (he pair o< 
argument» «nd then generate

LO A,t9B 
PUSH AP 
CALL L244 
CALL Lte? 
LO HL,t4S4B 
CALL L36 
LO A,t3E 
CALL L241 
POP AP 
CALL L241 
LO A,«32 
LO HL,«4e3e 
CALL L38 
LO HL.LIO 
JP L3P

LO HL,16434 
CALL L38 
LO A,34 
LO HL,16434 
JP L3B

IF t*»t» »tart here. Arriw* with 
OE"Fir»t argument, HL"»*€ond and 
«^operation. Re»ult *» carrx «et 

conditio« true.
L188:

th* »lot 14 
LHPLOT Much like PLOT
but with « «rçunt^nt
9«h»r«t*à. 
L6S:

ύ Η <*Γ*η t

«nd «

LO A,«Ad 
JR L6I 

RANO *t«t«m«ht. 
put» tt 
L31 I

6«t» number «nd 
into locatron 14436.
LO A,42

CP 221 
JR 2,L1B2 
CP 28 
JR 2,L1B4 
RRA
JR NC,Liei 
EX 06,HL 
RLA 
ANO A 
sec HL.OE 
SCF 
Rrr Μ 
RLA 
RET NC 

(listing continued on page 1231 '

LIBI :

(continued from previous page!

to write very compact machine code mainly 
because changes and corrections are nearly 
impossible so space is always left just in case.

However, it is impossible to fit an 

assembler, the target code and the source for 
more than 1.5K of machine code in a 16K 
machine. That is why the code was written in 
two longish sections — figure la. This left two 

options — write the code in more than two 
sections — two were hard to manipulate, three 
or more would be devilish — or bootstrap 
from Basic.

The concept of bootstrapping is to write a 

small compiler with features that allow you to 
write a larger one. At least one Algol compiler 
has been written that way. Just a kernel of 

machine code is necessary to get started and 
this already existed in ZXGT.

This route was avoided since the code 

generated by ZXGT is 16-bit integer and 
therefore would not be suited to the mainly 
eight-bit character handling of a compiler. 
Perhaps somone would like to write an eight­
bit version of ZXGT — it would be even 
faster.

Now, you are probably asking why I did not 
buy a 32K or larger memory pack. The answer 

is that I had one but that ZXAS — the 
assembler I had — sat in the 27 to 32K slot so 
Slopping Basic from crossing the 32K word 
boundary. For those who do not already know, 
it is quite permissible for Basic code — not just 
variables and arrays — to cross this boundary 
but at no time must the display file straddle 

the line, either side is equally alright. Also, 
you cannot run machine code which sits above 
32K.

Salvation finally came when DCoder arrived 
on the market. DCoder is a disassembler but 
more important it is a relocator so it was 
possible to relocate ZXAS to sit above the 
compiler machine code — figure lb.

Relocatable code is code which may be put 
and run anywhere in the machine. It is easy to 
write relocatable sub-routines but whole 
programs are harder. Suffice to say that 
neither ZXAS or ZXGT are relocatable.

So a relocator is a smart disassembler which 

can spot which jumps and calls are to within 
the code to be moved and change them 

appropriate to the new location. This does not 
make the relocated code relocatable but merely 
changes where it will run. The twist to this 
story is that DCoder was written indepen­
dently by someone using MCoder — alias 
ZXGT.

The third major limitation was the Sinclair 
tape interface. I have rarely had any trouble

with this but by the time MCoder II was 
completed 32K bytes of code had to be run 

back in each time the machine crashed. With 
the standard tape interface that takes about 15 
minutes. This time the remedy was QSave 

which records 32K bytes in a little under one 
minute onto a standard tape recorder.

The final piece in the jigsaw, which arrived 
when MCoder II was nearly com^rtete, was Ian 
Logan’s ROM disassembly for’the ZX-81. 

This allowed several new features to be added 
by using ROM routines to save space. ROM 
routines were only used where time was not 
critical eg .. io.E.pI^nt. It also explained some of 

the clever but slow features of Sinclair’s Basic.
In this section problem areas will b*· 

discussed in detail. 
«

■ Strings: The major difficulty with strings 

was to avoid garbage collection when the 
string was lengthened or shortened. Event­
ually this was solved by decreeing that all 
strings would have a maximum length of 32 
bytes. This length is held in a location that is 
known to the user so that it may be Poked 
from Basic.

The value is reset to 32 when the compiled 
program is run and must be Poked from your 
program. By this means the maximum length 
for individual strings can be set as the string is 
used for the first time. Thereafter the length of 

that string cannot be increased beyond that 
limit. There are no string arrays.

All strings — and numeric arrays for that 
matter — are allocated space at run-time and so 
sizes need not be preset. These strings/arrays 

are stored above Stkend. Consider this short 

program:

1 INPUT N
2 DIM A(N)
3 LET B$ = "QWERTYUlOP"
4 LET C$ = "BROWN FOX"
5 DIM XIN-t-N)

The program would prompt for N, allocate 
the array A — 2*N bytes to be zeroed — 
allocate BS and C$ and finally allocate the 

array X of length 2N. Note the use of addition 

rather than multiplication to form 2N. 
Multiplication takes 10 times longer than 

addition and division 50 times longer. The 
result is the memory map shown in figure 2.

To concatenate strings, and that includes 
CHRS, INKEYS or “string”, it is necessary to 

form the new string elsewhere than its final 
resting place in case a string appears both on 
the left and right hand side of the assignment. 
For example:

LET A$ = A$I1 TO 3) 4- A${6) -t- CHR$
128 -I- B$ -t-

results in the new AS being built above Last —

*>2Hby(·«

A «rray

*

32 -♦«—32 *-*4-2x2N-*

e» Cl X array

LAST Machina 
Stack

r

STKENO STKENO 
________.«O
Figure 2: Dynamic allocation of space.

see figure 3 — and then locations Last to End 
are copied into A$. The length of the string is 
simply the number of bytes between Last and 
End

Printing strings is a similar process except 
tl*at the final copy is to the screen. A more 
difficult task is to compare two strings, for 

example:
IF A$ <> B$ THEN PRINT "NOT EQUAL"

A copy of A$ is made above Last — which is 

reset first — and a copy of B$ is made above
f'úd. Each is terminated with the code Î55. 

With HL pointing to AS and BC to B$, 
incrementing and comparing and using the 
results flags it is possible to do all six standard 

comparisons with one short routine.
■ Full variable names: Sinclair Basic is rare 

in allowing variable names of any length 
which may contain spaces if desired. Apart 
from disallowing spaces this is fully 
implemented in MCoder II. The variable 

names are stored as shown in figure 4. The 
names are entered downwards from just below 
the machine stack — actually 256 bytes clear of 
RAMtop — and the last letter is stored in 

inverse video, ie., bit seven is set.
For strings the names are consideren to be 

A$ to Z$ and for arrays A< to Z< thereby 

differentiating between the three sorts of 

variable. An example might be to store the 
names Fred, A$, One and an array C, these 

would be stored down from just below the 

stack thus:

F 
R 
E 
Inverse D 
A 
Inverse $ 
0 
N 
Inverse E 
C 
Inverse < 
0

The zero on the bottom marks the end of the 
list. There can only be 255 variables as a single 
byte is used to store the number of variables. A 
careful note should be kept during compila­
tion of the maximum number of concurrent 

variables together so that space may be 
reserved for them at the end of the compiled 

code.
In Basic the command Clear removes all the 

(continued on page 123!
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Lose yourself in the 
Goblin Labyrinth 
amongst Demons, 
Trolls, Undead and 
the Evil Wizard 
Velnor.
A VVÆirriors and 
Wizards, Sword and 
Sorcery Adventure. 
Runs in <46K on the 
Spectrum.
Author;
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Battle through a 
sophisticated alien 
maze in a search for 
the 'aartifacf.
A Unique 3D Arcade 
Adventure.
Runs in 4ΘΚ on the 
Spectrum.
Author;

High Quality Art/ 
Design program for 
full versatile 
manipulation of the 
BBC’s extensive 
graphics ability.
Paint, Draw, Abstract. 
Instruction Book ' -.· 
Included.
Runs in 32K on BBC- 
Model B’ 
Author:
□t- 
£14

ΙΠΙ

£6.95 □
£6.95 □
£6.95 □

AQUAPLANE ·4ΘΚ Spectrum 
XADOM 4ΘΚ Spectrum 
VELNOR’S LAIR 4ΘΚ Spectrum 
SMUGGLERS COVE ·4ΘΚ Spectrum£S.95 □ 
3D STRATEGY 1 6Κ/4ΘΚ Spectrum £6.95 0 
BEEB ART 32K BBC Model 'B' £14.95 □
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Falling through a 
concealed cave 
entrance you find 
yourself caught in a 
fable full of horror 
and Black Beard’s

Ϊ Treasure . . .
An Historical 

" •Adventure with 
?Hi-Res Graphics. 
'Runs on 4ΘΚ on the 
• Spectrum.
Author:

hn Keneally

<Α

A Monster of an 
Unbeatable game 11- 
'State of the Art’ 
program. A battle of 
Nerves and Wits; 
Faster than a 
speeding bulletll 
10O% machine code 
version of 3D 
noughts and crosses 
Runs in 16K on the 
Spectrum. 
Author:

*

Ski thru’ Marine 
Maniacs. G & T’s. 
Regattas but bewarf 
the Great White 
Hungry! I 
Unbelievable full 
screen display, 
continuous sound. 
Impossible' colour. 
Runs In 4ΘΚ on the 
Spectrum.
Author: John Hol’: 
Ε6.9Γ;

PLEASE SENO ME THE GAMES AS TICKED SUPPLIED ON CASSETl
Total cheque/RO. enclosed
Cheque payable to Quicksilva Limited 
NAME_____________________________________________________
ADDRESS______________________________________________ -

WARNING: These programs are sold 
according to QUICKSILVA Ltd's terms 
of trade and conditions of sale. Copies of 
which are available on request.

Please send order to 
QUICKSILVA 

Palmerston Park Houses 
Í3> Palmerston Road, 
Southampton SOI ILL«

Send S.A.E. for Catalogue. QS 
Games are available through Boots, 
J. Menzies, Smiths, Hamleys, Laskys 
and all leading computer stores.
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Problem. Simulating an aircraft 
on a small microcomputer and 
depicting the 3-D world outside 
through the eyes of the pilot.

Problem. Turning the Spectrum's 
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verba! skills combined with a 
huge vocabulary.
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Problem. Evaluating complex 
algorithms to provide sufficient 
depth of analysis in a short time.
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Problem. Integrating cartoon­
quality graphics with the realism 
of the ski-slope.
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Psion have bigger, more ambitious 
software ideas for your Sinclair 
Spectrum. So naturally, our software is 
more of a problem to design.

Happily, we have all the right 
programming skills to match. In fact, 
Psion have one of the most advanced 
microcomputer software design 
facilities in the world. {Ask anyone 
who's seen a VAX 11/750 computer!)

That's why we can create the 
best software programs you'll ever see 
on a Sinclair Spectrum. {Remember- 
our ' Horizons' cassette was selected to 
introduce you to the Spectrum's 
capabilities.)

In all, there are 12 challenging 
titles, published exclusively underthe 
Sinclair label. You can see the quality of 
eight of them alongside!

In addition, you can defend Earth 
from Space Raiders... destroy 
Planetoids... use VU-CALC in your 
business... even stroll in the park with 
Hungry Horace! And the Psion range is 
growing all the time - watch out for our 
latest program. 'Chequered Flag'
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• Horace and The 
Spiders

• Horace Goes 
Skiing

• Backgammon
• Computer

SCRABBLE- (ASK)
Problem. Creating cartoon­
quality graphics in an 
entertaining and varied game.

9<eu C« ....>& « twr«
Ow 1 I a«4Λ*·I Η·ι r>i t

μΑΟ···4.·9 mot Z ■«Misa

Problem. Modelling in 3-D on a 
small micro - performing some 
7.5 million calculations for one 
hidden line drawing.

Problem. Providing complex, 
sophisticated data handling 
through easy-to-use commands.

MiÅr Ί I J

Problem. Balancing the number 
of strategic factors required with 
a complex series of rules for a 
classic game.

Psion programs for the Spectrum:
• Flight Simulation · Hungry Horace 

(48K)
• Chess (48K)
• Space Raiders
• Planetoids
• VU-CALC
• VU-FILE
• VU-3D{48K}
Hoffice senes produced »ri conjunchoo w>th Melbourne House 
SCRABBLE* trademark ar>d copyright licensed by Scrabble 
SchuUrechie und Handels Gmbh - A J W Spear ar>d Sons 
RLC subsidiary

Whichever program you choose, 
you can be sure it’s high-quality, and 
action-packed.

The popularity of our cassettes 
proves it. In a recent WH Smith chart of 
best-selling Spectrum software, no 
less than 7 of the top 12 were by Psion.

That means there's one good way 
to choose the best Spectrum 
software...

Just look forthe Psion symbol on 
the cover of the cassette.

PSION
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(continued from page 120)

variables, but in MCoder the command 
merely zeroes all the variables used in the 
program. Zeroing the locations reserved for a 

string variable actually zeroes the pointer to 
the string implying that it has not yet been 

allocated.
■ Numeric arrays: As the DIM statement for 

an array is encountered by the compiler, code 
is generated to load the HL register pair with 

the length of the array — always one dimen­
sional — and a call is generated to the “allocate 
space and zero” routine. This generates and 

stores a pointer to where the array is to be put 

and then zeroes the array as follows:
LD HL, where array is to be put ( = LAST)
LD, BC, length of arrav’2
LD D, H
LD E,L
INC DE
LD (HL),0
LDIR
LD (LAST),DE
If the array already exists then the old one is 

forgotten and a new one created. This failure 
to collect old, unused space can be wasteful 

but is not considered too detrimental.

B AND C which is true if B and C are non zero 
B OR C which is true if either B or C or both 

are non zero
These are only implemented in the If 

statement using routines for Or and And 

which are called with HL containing one 16 

bit argument and DE the other. They return a 

set carry flag if the result is true.

AND: LD A,H 
OR L 
RETZ

LD A,D 
OR E 
RETZ 
SCF 
RET

:test if 
;HL is zero 
¡return if it is

;now do DÉ

condition
............. ¡is true

NEXT: ............. ¡next statement after IF
where ‘flag’ depends on the operator. For 

example <> requires the use of the zero flag. 
This results in considerably quicker code than 

in ZXGT, often by almost 50 per cent. 
■ Brackets: Originally an arithmetic expres­
sion was terminated either by the end of line 

character — 118 — or by a right bracket. The 
change required to evaluate an expression
where brackets are not necessary — ie, like 
Basic — turned out to be very easy but needed 

the logic to be stood on its head. The 
expression is now not terminated by the four 

operators and everything else means
that the end has been reached, be it with a 

comma, semicolon, bracket etc.
Sinclair makes a distinction between the way 

that various functions decide where their 

arguments stop. For instance Peek 16388+1 
means (Peek 16388)+ 1 not Peek (16388+1) 
but Poke 16388+ l,n means the same as Poke 

16389,n.
It seemed as if all the functions just picked 

up the next item, enclosed in brackets if 

necessary, while statements such as Poke, Plot 

etc., took expressions treating the comma or 
end of line as terminator. However, all was not 
so simple as Tab, which seems to be a 
function, takes the whole expression up to the 
next delimiter eg.. Tab 5 + 3 means Tab 8. 
■ Size: The final size of MCoder II at 3980 

bytes is considerably larger than 
ZXGT/MCoder showing how expensive in 
space the refinements proved but it is a much 
easier program to use and its versatility is 

greatly enhanced.
1 hope that this short series has given some 

insights into the way that a compiler works 
and what it is necessary to consider in the 

design.
ZXGT is marketed by Personal Software 

Services, 452 Stoney Stanton Road, Coventry 
CV6 5DG. ■

¡set carry flag 
¡return

¡test if HL zeroLD A.H 
OR L 
JR Z.-*-2 
SCF 
RET 
LD A.D 
OR E 
RETZ 
SCF 
RET

Input: This had to be completely rewritten 
Array elements are accessed by calculating I to be like Basic. For simplicity of coding input 

the index, doubling it — two bytes per element 
— and adding this number to the base address 
of the array. No array bound checking is done 
as the code is assumed to be fully tested under

Basic.
■ Printing to the screen: To attain the same 
result as Basic is really only a matter of 

attention to detail. However, the Tab 
command may be of some interest. Sinclair 

stores the column number where printing is to 
take place next but stores it backwards. The 
actual column number stored is 33 — the 

number the user inputs. For example Tab 5 
makes the system variable S__ POSN (16441) ] carried out was

take the value 28 and Tab 25 yields the 

value 8.
■ Printing to the ZX printer: If printing to 
the screen is clear, but perverse, consider 
Lprint. The printer buffer is in locations 
16444 to 16476. Tab 5 makes PR_CC take 

the value 69 and Tab 25 makes it 89, these 
numbers being the lower byte of the address in 

the buffer. Otherwise the change from Print to 
Lprint commands requires only that bit one of 

location 16385 be set and then Sinclair’s 
routines for Print, Tab, At etc may be used. 
■ Boolean operations; Only two Boolean 
operations have been made available in 

MCoder II:

IO detail.

(listing continued from page IX))

JR L1Ô8 
sec HL.DE 
SCF 
RET NZ 
JR Lies 
sec HL,DE 
SCF 
RET 2 
CCF 
RET

·1·<·Α·ηI. 
the

Liezi 
LlB3i

LtBAt 
LlBBi

LIB?:

Gaftarata coda to 
oparsftds to Da 

I ft A
two oparaftds to 
•ftd put operation
Daftar«ta cal 1 to * H 

tast carrx and 
to naxt 1 Ina 0* coda » 4

IF 
9*^ 
c omparad 
rag Is tar .
fasts". Oft ratuftft 
lump 
ftOt sat.
LlB4t

I t·

OR:

¡jump on if it is 
¡HL non zero, set carry

;both HL and DE zero

is limited to 31 characters plus the prompt so 
that it all fits on one line. This avoids the 
problem of compressing the display file. 
Invalid characters will not print, incorrect 

ones may be rubbed out, but you cannot step 

over characters using the cursors.
The screen is used as the input buffer and a 

string input is copied directly to the space 
reserved for the variable. The length can be 
ascertained from the position of the cursor. At 
the end the buffer is cleared using part of the 

array zeroing routine described above.
■ Speed: In ZXGT the particular If test to be 

decided at run-time. This
resulted in very short code for the six 

functions. In MCoder II code is generated at 
compile time. As before HL and DE contain 

the two operands in the general form.

IF operandi operator operand2 THEN
and the code generated is:
LD HL.operandl ¡this may be the result of an 

evaluation
PUSH HL
LD HL.operandZ
POP DE 
AND A 
SBC, HL, DE

JP ‘flag·. NEXT

»>

1 String and arrays
*

STKEND
*100

considerably larger

A|(H03) Atte) CHR»128 Be »

«
LAST END

Figure 3: Forming a concatenated string.

¡clear carry flag
¡subtract the two operands 
from each other

;code to be executed if the

EX DE,HL 
LD A.2ie 
CALL L38 
CALL L24e 
CP 223 
JP N?,L252 
RET

•nd SLOW ststanants. 
tha diract C4l1 « to tha

SLOUFAST
Bacavsa
PCM ftiovad «ft tha ft·«* ROM sema c* 
tha ROM coda is dupliCAtad hara.
L4et

INC HL 
LD A,<16394> 
sec A,L 
RET NZ
LD A,<14397) 
sec A.H 
PET 

st·tanaft t.
I s

Lin· numMr tabte 1 0
I Vo namw |

etack

STXEND RAMTOP

Figure 4: Storage of variable names.

Make
Oft lx

L234S

CALL L244 
LD H.A 
LD L,42 
CALL L34 
LD HL.LlSe 
CALL L3P 
LD HL, (14394> 
INC HL 
CALL L9t 
EX DE,HL 
CALL LI21

LD HL,Lies 
JP L39 
CALL ee2E7 
LD HL.eeese 
RES 4,(HL) 
PET 
LD HL,Lite 
JP L39 
LD HL,44036 
SET 4, ( HL > 
JP 1207 

Get ·άάΓ··· of next lift·. 
W« th 
of th· pr#Mnt lift·. 
HL point Iftg to 
L50 :

DIM statamant. Make sura 
•rgumaftt is oftlx s»ngI a 
dimaftsioftsl* Th· tii· is igftoaad 
•s thara is onix ofta srrax. Not· 
that tha arrax »s ftot zaroad.
L234I

LD HL,1929 
JP L34
CALL L233 
LD A,4DS 
CALL L24I 
LD HL,Lt71 
CALL L39 
LD HL.ØDIEB 
JP L34 

lift which

I
I

Liesi

L3es

LIGA:
Eft tar 

I »ftçthHL poifttiftg to th· 
Return with 

th· ft·«* lift·.
LD C,<HL) 
INC HL 
LD B.CHL) 
ADO HL.BC

CALL L24· 
CP 43
JP N2.L252 
CALL Lite 
XOR A 
PET

Th·»· la*t two rout I ft·» »r· u 
i ft 
•ft

calculftiftg th· 1oc«tioft 
•rrèx elffti^ftt« 

•ubicrI pt 
to th· 
(14412).
L23S:

Is dovblad arid 
cOfttaft ta

I« 
sad 
o4

6*ti c«lI X th·
•dd·^ 
STKENDO*

Fiftallx · jump list which liftkt 
to th· jump list at th· «tart of 
th· first sactioft. Although 
rrlativtix ·κρ·η·1ν· ift space 
this method is pretty fool proof 
if aftx cod· is «ftoved.
LISI : 
L131 s 
LSI t 
LS3s 
LUI : 
LI 12: 
LU3: 
LU4t 
LUSt 
LU4:

sact·Oft. 
• «pans i va

CALL Liee 
LD HL,«ΑΘΕΟ 
CALL L36 
LD ML.16412 
CALL L34

LI I?« 
LBB: 
LI87: 
L24I :

JP |4098;PRHT 
JP 44βθΒISCROLL 
JP tAeeciOETK 
JP KBPltTESTK 
JP |4e94$PAUSE 
JP aaePZiMULT 
JP #4f9A|PL0T 
JP l4e9D{RSTt· 
JP <4ΘΑ9:ΙΘ4Θ 
EX DE,HL 
JP i4tA3{D1V 
JP ΐ4βΑ4|ΡΝ0 
JP I4«A9;GETNLH 
JP 44eAC¡REM 
JP |4eAF{SPA^E

X*
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Program 1. The Basic listing.

t RAND 
e cui

'SEA MINES"

rfífñÉÉ Θ ; " ΞΕΑ
G.5.P. COK

SQFTuAREPUTCH
19 LET 5C*9
18 LET T6C>9
19 LET 6·«··0Ο0Ο00 *
15 LET r{«&S
80 LET SUsS
40 PRINT AT e,3.‘’5ELeCT INITIA 

L SKILL LEVEL ·. C>. C·.TAB 7j"X. L 
reuT6NRNT"zTAB 7,-a, LIEUT. COHH 
ΑΝ0ΕΡ·*;ΤΑΒ 7, *3. COMMANDER·· ; TAB

CAPTAlN";TAe 7:"5. COHHODO 
R6**jTRe 7; "6. ADMIRAL" ; £9; C5J TAB
7, "4.
lel ••PRES& κέ> ADMIRAL"

1 TO 6"AVI · X ·
69 LET Kt«XNKE>'t 61 PRINT AT 10.8 
68 FOR FwX TO 3 
63 NEXT F 
64 PRINT AT IG.SO, 1 TO 6" 
66 IF Kt··’·* THEN GOTO 69

78 OOSUB 1990
78 L^_AaÇODE Κ0-8β I 

Ί c»; Ct, TÄ6"7; "î 
Αβέ"ΤτΑ6 7j ”4

e. ”B TO B"

5LOU··; C*. C·; C«; C· Kt·' 1 TO *··• TAB 19; ••PRESS 
51 IF lNKEYt<>··" THEN GOTO Bl Θ8 LET KtalNKEY 
53 PRINT AT 19, 
54 FOR Fal TO 3 
59 NEXT F 
67 PRINT AT X9,80;"X TO f 
55 Kt···" THEN GOTO B2
THSN*5o?§‘=’gs'“'='® θ”
99 LET BaCODB Kt-8B

100 oosue xeo0 
199 GOSUO 1999 
199 XF r9C<>9 TH6N GOTO 890 
1X9 IF TSC«9 THEN PRZNT AT 19.1 

9* ILEN Dtz8> “ - - - -

X3B OOSUB 8099 
149 GOSUB 1000 
810 POKE 17S24.A4S 
8X5 POKE X6434.<iNT a aaa poke χ69Χ0.<β*8> 
839 LET XbUSR X540O 
840 IF A>9>RNDi3 THEN GOTO 879 
846 POKE 86929.165 260 POKE 26968.155 
869 POKE 86999.155 
279 LET X«USA X5433 
875 LET STaPEEK 164X7 
809 ZF ΒΤ·3 THEN GOTO 500 
851 LET AiA*l 
8Θ8 IF Aa7 THEN G&TO 330 
854 GOSUB X500 
899 PRINT AT 5.5,·YOU HRUE ESCR 

PED FR0M"jTRB H. "YhE MINEFIELD·*. 
Ct. TAB 5; ^’GAINING PROMOTION TO", 
TAB 9;^,ct;ct>ct 309 GOTO 340 

330 PRINT AT 8.5/·Υθϋ HAVE ESCR 
PED FROM ";TAB 5.’'THE MINEFIELD 
ADMIRAL··, Ct; C ■ ■

337 LET AaA> 
349 LET FAC«4 
345 OOSUB 40X0 
359 PRINT TAB 5: **Y0U SCORED 
St; TAB 5, •TOTAL SCORE '·;Ρ9

... . Dt. CΙβνκΣ^^ΜΜΑΡ

. Λ

Î·

So.. 'S TO B’*

5· Cf,TRO e¿*’HCS^·. C». C«;TAB

<ftN0»a54l ) ♦

C». €«. CS. C«;

so;TAB Bz"TOTAL SCORE 
381 OO6UB 8X89 
383 OOSU9 1999 
385 ZF θυ·9 THEN GOTO 9900 
360 GOTO 999
509 LET POaPEEK 16898♦(886»PEEK 
16803>
899 LET SU«SU-1
807 IF SU*0 THEN GOTO 8009
519 LET FAaiNT 
589 LET FA«FA*8 
639 ZF PO<86761 THEN PAINT AT B 

zlB^ILEN 96/81.0«.CO.C6;TAB 4¿Y 
□U BROKE SURFACE . Ct. TAB */’TKE

FAIOATE DESTROVED YOU
R SUBHRRXNE".Ct.Ct.

( iP0.ae73X)z33)

SUBMARINE".C«.C«. 
S3a IF potaBTci THEN THEN GOTO 680̂

9
535 IF P0<86761 
539 LET Fwl^e 
640 IF PEEK I. . . 

rPO419S)<>F Oft PEEK 
OR PEEK (P04X65)<>F OR PEEK 
691 < >F OR PCCK > 
GOTO 699 559 LET FRCa8 

979 PRINT AT 0,X9>(LEN Dtz2);0t 5 
,Ct,Ct;TRB 5; ••YOU hit R mine AT fl 
A*. Ct; TAB 5; ••DEPTH OF ‘'.FA;·· FAT ® HOHs’^; CÎ; Ct; -·
359 GOSUB 559 
690 PRINT AT e.lS-CLEN DtZ2);Dt 
Ct.CtJTAB 5."YOU HIT THE SEABED R*r‘’.Ct;TAe 6, "A DEPTH OF "íFR;" 
FATHOMS";Ct.Ct- 695 LET FRO

iP0*3X·''F OR PEEK (po*aooj < >F... _*■ . <PO*
(PO*166)<>F THEN

• Ϊ

The hexadecimal loader.

AD&RBSe^··9000 PRZNT9010 INPUT X
90X9 CLS9020 LET At»""9029 PRINT X, ■· ,
0099 FOR Aal TO 98039 ZF A«·*'" THEN INPUT AS9040 IF η*·"9" THEN STOP
9049 PRINT P*' .. ..............
OOtt POKE X ) ·474
9000 LET At«At(3 TO >9070 LET X«X*i9000 NEXT A
8980 PAINT8099 GOTO 9985
9800 PRINT "START ADDRESS?'· 92X0 INPUT X 9219 CLS9220 PRINT X; ··, 
8229 FOR Α·ϊ TO 08239 LET A«·" 9240 LET OePESK X
894& LET At<l)«CHAt 2e I
9290 LET AI(3)bCHR«9) *XS> >25)9290 PRINT A>. " "
9270 LET Χ·Χ>Χ8299 NEXT R
8299 PRINT 0299 OOTO 0229

A·< TO " "¿ 
,Ie*COOE A»>COOE ASIA

ITMT lOziei
(©- tlNT <ezi

Sea Mines hexadecimal dump.

105X4.3E IE ED 47 DO âX OX OS 
xosaa CO 3e os eo 4? oo ax a7 
16530 40 CO ax 00 67 OE CO 96 
16936 aO 36 OE UJ 1Θ FB 36 C9 
16946.93 OO ao F3 CO 31 OF E6 
16954.XX ax OO Γ3 aC FE 06 16 
16568 XO FE 06 CO 60 75 03 FF 
X6B7O XO CO CF 05 Cd B6 40 
X6B7B;CO 93 08 CO 80 08 OO 81 
16606 A7 40 C3 A4 08 EO 33 73 
X6S94 &A ^9 40 XX OS 41 XA 77 
X66Oa.OX IF 0009 13 IR 77 83 
166X0 83 X3 lA 77 99 13 OE 04 
166X9 06 99 IR 77 83 13 10 FA

699 OOSU9 4090
669 PRINT TAB 5,C9."Y0U SCORED 

";6·;;ΤΑΒ 5, "TOTAL SCORE: ••;R»
iCOjTAB 8;"REMRXNXNC VESSELS :
'668 OOSUB aOOO
670 OOSUB 1999
679 IF SU«O THEN GOTO 9900
677 IF Bed THEN GOTO 909690 GOTO 899

URNT TO cAaNGE “TtAB S; 
SPEED 7"J C ·

19/ '

2^9;Ct;OfzTAB 5;“ΟΟ YOU
-’THE GAME

BED 7"; Ct, Ct, Ct. Ct.Ct; Ct;TAB •PRESS KEY VfeS Oft NO·· 
910 LET Kt«lNKEYt 919 PRINT AT 19.8 
9X6 FOR F·! TO 8 
Θ17 NEXT F 
SÄS 19.80. "YES OR NO··989 IF Kt···· THEN GOTO 919 
OOTo’eie·"”'^" KX.-Y” THEN 
930 IF Kt«"N" THEN GOTO 970 
940 IF INKEYS ....... TMÇN GOTO 940
950 OOSUB 1000 
960 GOTO 50 070 OOSUB 1000 
950 GOTO 800 
099 STOP

1000 PRINT AT 5,0, ct> Ct> Ct; Ct; Ct 
• ©••’C».· Ct; Ct : Ct; C
ifcXB RETURN 
1S0O IF Asl THEN LET Dt>'*LIEUTEN 
ANT ·* 
19X0 IF Α·8 THEN LET Dt^^'LXEUTEN 
ANT COMMANDER" 
1589 XF Α·3 THEN LET Dt··'COMMAND
1930 IF Α·4 THEN LET Dt-^'CAPTRIN 
1540 ZF Α·β THEN LET Ot«^COMMODO 
1550 IF AsS THEN LET Dt»'^ADHZftAL· 
1569 RETURN 
8999 00509 8270 
89X9 IF RND<.5 THEN GOTO 8059 

«••Tt<l*((RN*li·54) TO IHNteAlI 
8939 LET Χ·Χβ9β7 
8949 GOTO 8979

.8969 LET Χ·Χ79Χ1
*8979 OOSUB 8849 
8059 LET Kt«Tt(8594<(RN-1)·9) TO

29B4<RN»9>) 2999 LET Χ·Χ79Β3 
8X09 OOTO 2299 
8X89 OOSUB 8270 
8139 IF AND*.9 THEN GOTO 2179 
8X49 LET Kt«Tt<X4S4((RN-X)>84) T 
O 144><RN>24>> 
8X59 LET Χ·Χ793Β 
8X69 OOTO 8X99 
8X79 LET Kt«Tt(2X74((RN>X)*24) T O 2164(RN*24)) '
8X69 LET Χ·>Χ79β9 
8X99 9OBU9 8849 
8899 LET Kt*Tt (3X64 ( (ftN-X) *9) TO3X64(RN*9)> 
88X0 LET X«X7098 
8829 GOTO 8899 
8840 FOR FeX TO >4 
SOS 5g5l ;**'·> .COM K,,F, 
8879 LET RN«(INT 
8859 RETURN 
8899 FOR Fax TO 9 
8090 POKE (X4F),CODE Kt(F) 83X9 NEXT F 
8389 RETURN 
4999 LET SCaINT 
> 4FAC) «3 
4906 ZF FAC<>4 THEN GOTO 49X8 
fSÎ5 hE (A* (Θ-Β) >FnC) >24
49X8 LET TSC»TSC*SC 
*SC?))^TrS’-*‘® 6-(LEN (STRt
4089 LET RtaO 
TSC)))46TRt 

4939 RETURN 
5909 PRZNT AT 7,10;Ct,Ct; TAB 5;"LOs+-.è«;C.,TAB B

Ct TAB 5, -HI - SCORE > Ht
5904 IF MSC<T5C 
; ΤΑΒ^^?Α ,

O . 'Ses or SO"

1··’" THEN GOTO 919
<>"N" RNO Kt < >"Y"

(RH0«3) ) ♦!

(A·ί9-Β> *(lOOzKR

5C 
TO 6«(LeN <8TR·

is^TAB 5; ••HI

THEN PRINT Ct;Ct 
NEU HZ->SCCRE.'·;ΤΑΒ XX;
C <T5C THEN LET HSCaT&C 5006 FOR Fax TO X5 

5007 PRINT AT 7,X0, GAME OVER" 5009 FOR Α·1 TO 8 
sell NEXT A 
5013 PRZNT AT 7,10. 
SOIS NEXT F
,085 PAINT AT 81.4. "PRESS BB^BT I TO REPLAY" ---------086 FOR F«X TO 8

0087 NEXT F 
e'·'?® RBPLflv^ a»,*..-PRCSS nbuuin 
SO30 IF INKEYt^>CMRt IXB THEN GO 
TO 5085
5036 GOSUB 1000 
5040 GOTO 5

16686.05 ΟΧ XC ØØ 00 CX 9D 89 
2^ 23 23 X3}SSi2 Î5 ?2 ^2 29 07 84 A8 XE 

R8 OB XE16659:9B XE XE lE 9F > 
^2222^^ 20 8A 99 49 11
Î25Z* 2^ ®· 29 58 3e OE 77 OXX66B8.IF 99 00 77 93 93 03 90
16690:7*7 83 83 77 83 77 C9 98
XSS08.40 CO 8A 99 49 IX C5 90
16706:XO 3E OE 77 83 77 83 77
16714:IX XE 90 XO 77 83 83 83
16788 83 77 CD 98 49 CO 8Α DØ
16^39.40 8B 3E OE 77 XX IF 09
16739.XO 77 83 23 77 lO 77 13
16746:13 06 94 lO 77 10 FC 83
16754: 83 83 23 77 CD D8 40 CO
16768:89 99 40 83 3E OE 77 XI
16779.IF 99 XO 77 83 83 77 XX
16779.83 99 XO 77 IB IB 96 94
16706.19 77 19 FC 80 8B 8B 8B
16794:77 CO 08 49 CO 8Α 09 40
16508.XX CX 41 CD 05 49 CD OC
X6019 48 8A 09 40 XX DA 41 CD
Χ&θ1β:Οβ 40 CD OC 48 8A 09 49
16086.11 F3 4X CD 05 40 CO 90
16634.90 OB 97 OA 3C ØD 07 04
16048.00 08 ØX XC OX 91 OS OS
16859.03 03 35 03 36 91 OB 09
16565.OE OE 8Α ØB 8A 00 9B 99
16566 8Α as 90 ØE 00 ØE ΒΘ 9»**
16074 aa oo bo øs se øa bo øb
Χ56β8:8Α OE OE OE OE OE OE OE
16ΘΟ9 OE OE OE 06 OE OE OE OE
16895.06 OS OE OE OE OE 96 OE
15096.06 OE XX 99 16 LB 7A 63
X69X4 89 FB CO 3A 7B 49 FE 91
isoaa 89 øA sa db aø 25 aa Dø
16030:49 CD 7A «1 FE 03 80 ØA
16935.aa D9 49 83 82 DØ 49 CD
16046.SS 41 3A 7C 40 FE 91 20
16064 ØD aa Dø 40 XX 21 øø Χ9
xcoea 82 Dø 40 CD lE 41 FE 98
15079:CO 2R DØ 40 XI 21 90 C6
16075.09 ED 58 22 C'D 40 CD 3C
15966 41 CO 00 35 22 22 Sfi 2E
16994 ØE 88 as 17 17 BB XE 17
17008 aa aa aa se X7 X7 aa øx
170X0.XE 17 OB 05 ØB OB 06 96
XZ919.07 ØA BA 38 32 38 Α8 A8
17086.Α8 Α8 32 AS R8 A8 ΘΑ AA
17034.XE XE OC OE ID 06 07 97

le IE 38 
IE IE IE 

' 11

High resolution on the high seas 
— that destroyer will blast you 

out of the water if you surface.
Even if you don't Grant 
Passmore's mines stand 

between you and safety.
Can you navigate your submarine through a 

«I narrow channel without hitting the seabed or
the surface? Fine. But can you also guide the 
craft through a lethal enemy minefield without 
getting blown up? Enough to give even the 

most experienced submariner a sinking 
feeling.

There are six skill levels and four game 

speeds. Each skill level increases the number 
of mines. The skill level and game speed both 
affect your score.

The program is in two sections, a 2K 
machine-code routine and a Basic listing. The 

game is contained in the machine code. The 
Basic sets the game speed, the number of 

mines and after each game gives a report and 
calculates your score. N/L is Newline.

To load the program, lower RAMtop:
' POKE 16389, 103 (N/L)

NEW (N/L)
I Next, reserve memory for machine code. You 

have to create a Rem statement 2,272 bytes 

long to do this.

Line 1. REM followed by 96 full stops.
F Line 2 to line 18. REM followed by 122 full 
L stops.
I You should now have a program consisting 
■ of 18 Rem lines. To make these 18 lines one

1704 8 97 07 Of*. OE 10 96 97 ASX705O 0? 9- 9E OE 00 97 A8
17065 A¿ 9“ ?'E* OC 06 09 93 93
17966 ¿4 88 17 22 99 OE OE 8B
17074 06 06 ae OE ae aa at: 86
17008 22 Oe OB 9B 97 19 38 97
17090 «a 32 OE 96 86 88 39Χ709Θ ÜC IT iz 30 ØE 88 Ad BD
17X06 32 
171X4 7F OE 04 06 16 77 23 10
17X88 FC 10 OC 80 F6 36 16 81
17139 6D 99 06 1C 77 83 10 FC
X71J8 06 ΘΟ 21 30 SD XX XF 09
17X46 7? 10 77 83 83 10 F9 81
17X54 61 73 06 60 XI XD 99 77
i*/is8 10 77 2c a9 a9 aa la ̂ 7
1?X*Z0 ai 92 ~*O os 30 XX XB 99
1/175 77 19 77 XX 06 00 19 19
17X09 F 4 81 f<B 7C 06 XB IX 19
17194 00 77 1-1 77 11 09 99 19 
l'*808 10 F4 ¿1 35 76 96 OC XX
178X0 17 00 .^r XO 77 21 9A 99
178X5 10 10 F 4 2X ES 7A 11 81
17886 00 0*.
X7234 ?E 7D 
17842 23 23 
17850 76 06 05 
17850.77 23 T? 1.7999 SS 7 7 « X7S74 øe 06 O*
17858 00 10 Dl 13 10 F5 C9 81
17890 7C 43 ¿E 15 77 81 15 6A
17895 11 74 42 CD 7B 43 89 XX

IT
Il Qfc 00 3E XE 8X 41

*7

1 1 77 10 XO FC 81 
XF OO 06 OE 77
19 lO FO 81 41 
11 19 00 77 89 
23 83 83 89 77 
77 XO 19 EF 19 
XA 77 OS 11 81

ITOee ec 42 co Τβ A3 ll 7« «a 
173X4 CO 7B 43 83 XX 5C 48 CD 
Χ7388 ?3 43 11 74 48 CD 7B 43 
X7330 23 IX 74 48 CD 7B 43 21 
1733837 6A 11 5C 48 CD 7B 49 17346 SB XX A4 48 CD 7B 43 XI 
X7354 5C 42 CP 7B 43 8B XX A4 
17368 42 CL· :E 43 XX 5C 48 CD 
17970 ■*© 4e 26 XX BC 42 CD 7B 
17375 43 21 66 ?A XX 9C 48 CD 
17366 ?B 43 ^1 65 7A XX 74 48 
X7394 CP 7B 43 8X 7C 43 3E 99 
17498 *7 Ϊ1 0F 7D IX BC 42 CO 
174X9 43 81 15 7E XX BC 48 
174X5. CD *’& 43 8X IE 7D XX BC 17486 42 CL· 7B 43 81 29 7E XX 
17434.BC 48 CD 79 43 81 XF 76 
17448:11 CB 48 CD 78 43 81 XR 
17459 70 XX C6 48 CD 7B 43 81

■

X74B9.8D 7E IX C5 42 CD 7B 43
17466.81 86 7D XX C5 48 CD 7B
17474.43 C3 5X 44 XA 77 13 DB
17458;XI 81 09 19 DX øs 98 lA
17499:77 83 13 XA 77 X3 DB XX
Χ749β-80 99 10 Dl 10 FX CO 81
ÎZS?Ç ST Il CE 42 CD 4B 44ÎZSiî 21 β2 76 XX CE 42 CD 45
ΐΧδδβ·** 21 7e 11 ce ta cd17S39.4S 44 81 DE 7D IX CE 48
17935.CD 45 44 81 ES 7D IX CE
17546.48 CD 45 44 C9 CD BB 98
17554 7C FE FF CB 7D FE F7 2Θ 
ÎZSSS ®® c® le 7C FE X7S79 DF C0 3R 7Ö 49 3D CB 38 
17576:70 40 CO 7C FE QF 80 09 
X75S6.3n 7C 49 3D ca 38 7C 40 
IZ521 £? ^2 2^ 2® e® 3R 7C 49 17698.30 FE 93 CØ 32 7C 49 CO 
ÎZ5Î2·^® 7β 40 3C FE17615:94 C© 38 7Ö 40 CO 01 9C 
1^®46.3X 59 81 31 So sa DA 44 

2^ 44
C5 aa DS 44 3R DO 44 

» ^£52 ?? ?? DA
ÎZ5?® ** e® PS 03 7B FE 
ÎZêS?'?? 11 1® 10 2R 0R

ÎÂ 00 77 XO 3E 03 77
HSS2 12 77 06 93 CD 30

11 0® CS 00 ED sa
1® ®0 DA 44 XO 28X7706.DA 44 10 ER 15 EF OE Ca 

17714.Εβ 45 19 19 F7 83 83 7e 
1*7782. FE 2A 38 49 54 5D 19 29 

1® 1® 1® 19 98 381/73Θ 40 CO 29 23 IB 22 38 40 
17746;CO 49 XX 2d 03 19 76 FE 
17754;OE C8 £5 45 XO 2& X3 05 
17768.96 76 FE 06 C2 CS 45 19 17779:10 F7 C6 09 ED 58 CS 09 
1^ξ22 5? 5® FEX/7S6 OE Ca EB 49 83 10 F7 89 

i® C8 EB 45 C9Î42?2’22 ©1 CA Cl 45
®© *0 XX 81 09 CS 09

ÎZSl®·®® FE OE C2 sa 45 X7B2S;X9 SB 86 76 FE OE C8 E9 
ÎZS?1 fS î® S® ^0 C8 E9 Χ7Θ48.45 83 83 06 02 7E FE 06 
Χ7ββ9:Μ 66 45 83 10 F7 CO 8A ITBBB.DØ 40 IX CS 90 19 OS 03 
Χ7Β55 7E FE 06 C8 ES 45 83 19

I i>
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SEA MINES
line enter the following direct commands:

POKE 16514 ,118 (N/L)
POKE 16515 ,118 (N/L)
POKE 16511 ,226 (N/L)
POKE 16512 ,8 (N/L)

Input line 4. Save “Sea Mine (Inv S)”.

LIST 4 (N/L)
POKE 16419 ,4 (N/L)

Then enter the hexadecimal loader routine.

GOTO 9000 (N/L)
On the prompt enter 16514 then key in the 

machine-code listing. When you have finished, 
Save the machine code on tape a couple of 

times. To test the machine code, add the 

^following lines:
10 RAND USR 18400
20 RAND USR 18433
30 STOP
GOTO 10 (N/L)

You should now have a picture of a sub­
marine in a deep trench with a frigate waiting 
on the surface and the seabed climbing steeply 
up either side of the screen. There should also 

be a scattering of mines above the submarine.
Press key 6 — the down cursor — and the 

submarine should slowly move down to the 
sea bed and be destroyed. The program will 

then return to Basic with report code 9/30.
If it does not run correctly then lower 

RAMtop and reload the game from tape. Use

the program in the hexadecimal loader routine 
starting at 9200 to check your machine-code 

listing against the published listing. Correct 
any mistakes you find and then rerun the test 
program. When the machine code has been 
debugged Save it. Delete all the lines from line 

10 onwards.
Variables:

CLEAR (N/Ll
Enter program 2 to assign the characters to 
T$. Then Run the program and enter the 

numbers in listing 1.
GOTO 10 (N/L)

Delete all the lines from line 10 onwards.
Never Run or Clear the computer, use Goto 

instead of Run.
Finally, enter the Basic listing. To Save the 

game and make it autostart when loaded do the 

following:
1. Enter GOTO 1 — do not press N/L yet
2. Start the tape recorder
3. Press N/L

Before you load the game from tape again you 

will have to lower RAMtop.
POKE 16389, 103 (N/L)
NEW (N/L) 
LOAD
start tape 
(N/L)

Thanks to Richard Taylor for his high- 

resolution routine. I

r/tí

k— 1

I*

ZX-81
4

4 >·■

Μ

4’

>
4

17874 F7 It IB ββ 1β 7g Pg gg 
17098 C8 60 40 83 83 83 83 76 
17099 FE 96 08 60 4g C9 FB C9 
17090.89 99 3E 98 38 06 44 C9 
17990:36 93 38 OE 44 C9 CO OB 
17914:98 7C FE FF CO 70 FB F7 
17988 80 99 FB EF CO 10 90 7C 
17939 FE OF C9 3A 70 49 90 CO 
17930 38 70 49 C9 7C F6 OF 89 
17949 09 3R 7C 49 30 CO 38 7C 17994 49 C9 FE 6F 89 90 9A 7C 
17908 40 3C FC 03 CO 38 7C 40 
17979 C9 FB ^7 CO 3A 70 49 3C 
17970 FE 04 CO 38 70 49 CO 81 
17900:60 70 88 OO 40 81 98 98 
17994:88 70 40 CO 94 49 03 3A 
10998 70 40 FC 91 CA OR 40 FB 
10019:08 CA 9A 47 3A 7C 40 FE 
19910:01 CA A8 40 8A 09 49 11 
10980.80 90 CO 99 EO 08 7Ε FB 
10034 96 ca CO 47 10 OO 98 IB 
10948 7E FB 96 Ca CO 47 83 83 
10009:76 FE CO CO 47 10 6F 
10900*83 76 FE 9E C8 CO 47 83 
10900 13 13 00 99 7E FE 96 C8 
10974.CO 47 19 19 F7 C9 99 98 
10908 8Α 09 49 11 82 99 19 7E 
10999 FE 96 08 CO <7 19 19 10 
10999 90 99 76 FE 96 08 CO 47 
19100 19 10 F7 11 40 09 CO 09 
10114.60 08 00 03 76 FB 9E 08 
10188 CO 47 as 19 F7 11 16 99 
10139 19 7E FE 9E Ca CO 47 C9 
10130 3A 7C 49 FE 91 CR 89 47 
10140.8A 09 49 11 88 99 CO 99 
10104 EO oa 7E FE 96 C8 CO 47 
10168 11 IF 99 96 92 19 76 FE 
10179.96 ca co 47 83 83 76 FC 
19179.98 C8 CO 47 19 EF 83 83 
10100 76 FE 96 Ca CO 47 80 80 16194 19 13 13 90 94 76 FE 9E 
10898 ca co 47 19 10 F7 CJ 99 
10819 09 ca ce 47 19 19 F7 ag 
loaio D9 49 11 89 90 19 76 FE 
16286 96 ca CO 47 19 89 13 99 
16234 94 7Ε FE 96 C8 CO 47 19 
10248 19 F7 76 FE 96 C8 CO 47 
18809.83 83 06 93 76 FB JE Cg 
loaoo.co 47 83 19 F7 19 8Β 7E 
10899 FE 96 C8 CO 47 20 80 80 
10874 80 76 FE 9E C2 CO 47 Ç9 
10898:3R 7C 40 FE 91 CA R1 47

ieS9e.aR 09 49 11 81 99 C9 99 
19999.CO sa 7e FC 9e ca ce <7 
10399.19 as ae 7e fc 9e ca ce 
10314-47 19 á3 7C FC 9C Ca CO 
16388.47 83 83 99 92 7E FE 9E 
16309.ca ce 47 83 19 F7 C9 8» 
19330:09 49 11 CO 99 19 96 93 
10346:76 FE 9E C8 Cb 47 83 19
10354:F7 11 ID 99 19 76 FE 96 
10398:C8 CO 47 23 23 83 83 7E 
19379.FB 9Ε C8 CO 47 C9 7B FB 
19370:96 CO FE C9 80 96 3E OS 
10309.38 09 49 C9 36 03 38 09 
19394:46 C9 08 92 01 99 81 96 
10498:70 88 09 49 36 91 38 69 
10419:49 81 oa 98 88 70 49 CO 
19410.94 49 CO 03 48 CD 08 49 10489 : CO DC 44 CD 40 49 C9 CD 
10434:90 40 CD 90 98 7C FE FF 
16448 80 FO 3B 08 38 OF 47 8R 
10409 70 40 88 DC 47 36 91 38 
10499:DE 47 3A DE 47 FE 08 80 10499:03 CD OF 44 CD 9C 48 ED 
10474.60 DC 47 3A 70 40 BO 80 
19408 99 3A 7C 40 BA 20 06 36 
10490.08 38 DE 47 3A DF 47 3D 
10490:38 DF 47 80 D6 CD OB 98 
10606 7C FE FD 20 96 3E 08 38 
10614'70 40 CD 61 49 3A BO 49 
19888 FB 98 80 34 CD 16 48 CD 10030 9C 48 CD OC 48 3A 69 46 
19639:F6 91 89 96 96 04 3A OE 
10649.48 4F 91 10 FD 38 OE 48 
10664:CD OC 42 CD 9F 41 CD OC 
10668.48 CD 02 40 CD 94 40 CD 
10679;D3 48 3E 93 32 21 40 CO 
10079:06 94 3A 0E 42 4F 01 lO 
16606;FD 38 OE 48 CD OC 48 CD 
ÎSSSS:Sg SS » at St y n 
iggts SS SS gs :s |s 

iSSSS:SS ?2 *3 « SI tt 
16648:84 00 19 0D 80 EC CD OC 
10060 48 3A 7C 49 3D CO 38 7C 
10060 40 10 D9 8Α DO 40 80 OB 
10699 07 09 04 76 8B 77 83 83 
10674;19 F9 8B 3E 96 77 11 IB 
10998:00 19 OD 89 EC CD 9C 48 
10990:9A 7C 40 3D CO 38 7C 49 
10600.19 DO 9E 9E 99 9E OE OB

18790 aR 99 90 9E 9Ε aA 99 96 
10714:96 9B âA 96 JE JE 96 JA 
19788.88 96 96 9E 8A 04 99 96 
10799: 96 9A 94 AS 9E 96 17 lE 
10730:97 9E 96 17 lE 03 16 88 
10740 16 16 16 38 lE lE lE 16 
19764:88 lE 16 lE 16 lE 11 9C 
10708:49 81 OF 07 OE 9C 90 9B 
10779.18 77 13 33 19 FA Og 11 
10770:1C 99 19 91 09 89 EF C9 
10700 19 90 94 00 99 FO 99 ΟΘ 10794 sS 80 99 38 8E 33 aft 90 
10098:99 70

Program 2.

10 DIM TÍ(342)
20 FOR N»1 TO 342
30 INPUT B
40 LET T>(N)=CHR$ B
50 PRINT CHR* Sj 
&0 NEXT N

Listing 1.
XB3 54 34 34 46 46 
X4 34 34 S3 23 139 
30 23 34 
23 23 34 1 30 23 
IBS 183 153 1* 3*^3* 
1* 46 34 34 34 140 
23 140 34 23 23 23 
34 23 13» 30 17 23 
156 166 156 153 64 3 
34 34 23 140 34 34 
23 23 23 139 30 23 
22 139 30 30 139 23 
29 29 2» 151 162 151 
151 162 151 151 162 50 
30 30 161 143 50 162 
151 161 50 30 60 60 
186 11 11 160 150 160

161 138 138 68 88 68 
18Ô 18S 188 18S 68 168 
lea 162 138 178 38 38 
156 158 168 11 158 151 
151 151 161 162 182 182 
162 143 143 38 38 38 
38 68 68 58 162 68 
156 158 158 11 151 162 
182 161 161 138 58 162 
11 158 168 29 151 151 
182 151 11 158 158 168 
158 168 158 158 11 168 
151 161 151 11 156 151 
158 161 151 151 11 168 
168 151 151 158 158 158 
168 158 29 168 161 151 
151 151 11 168 29 168^ 
151 182 161 161 11 168 
168 11 161 182 182 161 
168 48 14 34 64 15 
158 158 48 168 158 153 
3 23 34 23 23 34 
46 34 54 153 168 168 
158 188 168 153 3 3 
34 34 23 34 153 158 
158 48 168 168 46 158 
48 34 14 48 34 158 
168 158 158 158 158 46 
46 48 34 34 14 46 
46 34 23 23 34 46 
158 158 166 48 48 158 
11 11 161 26 68 151 
182 58 58 44 19 56 
138 58 58 38 58 38 
29 29 29 6 62 143 
143 38 38 158 158 46 
34 57 148 23 23 48 
163 14 34 34 148 23 
23 17 155 15© 15 34 
46 29 28 38 23 38

e 1
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Figure la.

få PM0DE4=PCLS-SCREEN1.1
F0RN«1536 TO 7679 :POKEN.192 NEXT

Figure le.

All aboard the Dragon 
express with John 
Nash for speed and 
economy. X"----

I
I

00100 
00110 INIT
00120
00130 LOOP
00140
00150
00160
00170 OUT
00180

Figure 2.

00100
00105 START
00110 INIT
00120
00130 LOOP
00140
00150
00160
00170 OUT
00180 
00190 
00200
00210 FINISH RTS
00220 END

ORG 
LDA
LDX 
STR 
CMPX 
BHS
BRA 
RTS
END

32250 
#192
#1536
. X+
#7679 
OUT 
LOOP

Ï

ORG 
LDU 
LDH
LOX 
STA 
CMPX 
BHS
BRA 
LEHU 
CNPU 
BEQ 
BRA

32250 
#100 
#192 
#1536 
,X+ 
#7679 
OUT 
LOOP 
-l.U 
#0 
FINISH 
INIT

ς

Figure 3. 4

00100
00110 SSTART
00120
00130 STLOOP
00140
00150
00160
00170
00180
00190 STDONE
00200 MLOOP
00210
00220
00230
00240
00250
00260 RSTART
00270
00280 RELOOP
00290
00300
00310
00320
00330
00340 REDONE RTS
00350 END

ORG 
LDY 
LDX 
LDA 
STR 
LEAX 
CMPX 
BEQ 
BRA 
LDX 
LDA 
LEAV 
STA 
CMPX 
BEQ 
BRA 
LDY 
LDX 
LDA 
STA 
LEAX 
CMPX
BED 
BRA

32000 
#32512 
#4639 
.X
. Y-F 
32.x 
#7679 
STDONE 
STLOOP 
#7679 
.-X 
l.X 
• Y 
«4608 
PSTHRT 
MLOOP 
#32512 
#4608 
. Y+ 
.X 
32.x 
#7648 
REDONE 
PELOOP

c >

»
I

II

z

*«

Ljr
·>.<>·

I

rs

V

gg^c. jcnaft'-■e?

Figure 4d.

i BED OECIMRL loader
2 RtM PUT THE CODES INTO DATA STATEMENTS. AS MANY AS YOU NEED· BEtldhEN LINES 10

3 REM THEN RUN THE PROGRAM AND ANSWER THE PROMPTS.
4 REM FOR THE FIRST BLOCK OF MACHINE CODE FOR THE FLIGHT SIMULAHjk. K WiiUll· FF 
2256. AND N WOULD BE 182.
3 REM SET THE PARTITION BEFORE YOU START. E.G. CLEARløHA■H2250
10 DATR20,FF.7F-40.»t.c.
Zd DATAetc.
50 INPUT'‘STARTING ADDRESS DECIMAL ■■ ” J S :S=S-1
60 INPUT-NUMBER OF COOES. DECIMAL"^N
70 FORX««1 TO N'READR»’POKE<S+X>.VAL< ••?.H"+B«r NEXTX
71 REM TO LORD DECIMAL CODES, LINE 70 WILL BE FORX=1 TO N READA^PUKfces+χ),Α:ΝΕΧ 
TX
80 CLS'PRINT-COMPLETE. NOW SAVE IT RS A","M/C TAPE FILE AND THEN ERHSF 
flSIC PROGRAM

•9

I
iv

a’ «111

Μ
Μ • "iHib e

Figure 1b

FORTH PROGRAM TO FILL SCREEN WITH STRIPES

■ FILLSCREEN 7680 1536 00 192 Ct LOOP i

• SWITCHON 0 65475 C! 0 65477 C! 0 65479 C! 255 65314 Ct ;

= REVERT 7 65314 Cl ;

1 ■■ TEST SWITCHON FILLSCREEN REVERT ·

Comment- switchon Puts display into hires, and revert Soes back to tevt.

'V I/
ϊχΛ» 'S?—

^MuTiVTfl» .IR

The Dragon is a fast computer by current 
standards, and much of the credit for this must 
go to its excellent processor, the 6809E. The 
Basic is also one of the fastest available in a 
home micro. So why use machine code? And 
when do you need to use it?

There are two principal reasons for using 
machine code: speed and efficiency. First, 
speed. Consider the programs in figure 1, 
which all fill the high-resolution screens with 
stripes. This is done by Poking 192 to every 
address from 1536 to 7679. In Basic this takes 

41 seconds, in Forth, 1.17 seconds, and in 
machine code, 0.11 seconds. So the 
interpreted language, Basic, is nearly 400
times slower than machine code, and even the

Figure 4e.

30 EXEC32250
40 GOTO40

30 CIRCLE<128.96)/95
40 EXEC32000
50 GOTO50

TEST 
1.1

<SA»&

I

'

I
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4

EXPRESS
lACHINE 

CODE 
FOR THE 
DRAGON

η

* 9
compiled language, Forth, is 10 times slower. 

Why the difTerence?
Imagine you are on holiday in France, and 

do not speak any French. You would have to 
look up every word in the dictionary. This is 

what Basic has to do when it runs. Unlike you, 
however, it does not learn, and so will not 

improve with practice.
You might, alternatively, use a phrase book, 

which would be quicker. This is analogous to 
Forth, in which you compile your “words
before running the program. The best 
method, however, would be to learn fluent 
French, and this would provide the fastest 
communication of all. This is what you are 
doing with machine code — talking the 

machine’s own language.
Second, efficiency. Machine code takes up 

far less space than Basic because the 

instructions are more compact, and the storage 
of numbers or variables also takes far less 
space for most applications. The saving in 

space can be very important if you want to 
keep most of the Dragon’s memory free for 

data storage in, say, a file or word-processor 

program.

You could ambitiously start writing arcade 
games in machine code, but I would advise 

gaining some experience on simpler programs 
first. As a start, if any repetitive procedure in 
Basic is loo slow, put it in machine code and 

then call it from your Basic program. This will 
give a staggering improvement in graphics 

games, as well as text handling programs. 
Machine-code programs can be called from 

Basic using the Exec (address) instruction.
Machine-code programming is much faster 

and easier if you have an assembler. In fact, if 

you intend to do any serious machine-code 

programming, an assembler will be essential. 
They are available in both tape and cartridge 

versions, the cartridge ones being more 
convenient and using less memory, but usually 
at a higher cost. As an example, I shall 
describe Tandy’s Edtasm, which is the one I 

use.
Really intended for the Color Computer, 

this cartridge nevertheless works well with the 

Dragon, although ROM differences prevent a 
few of the system commands from working. 
This is not serious, as there are simple 
alternative ways of achieving the same ends. I 
include details of how to do this in an 
appendix at the end of this article. It is a 
superb system, from Microsoft, and sits in the 

8K cartridge area of memory.
It enables you to enter, edit and assemble 

programs in 6809 mnemonics, and direct the 
code to anywhere in the RAM. Good error 
messages are produced, and the package 
includes the standard Microsoft Editor, and 
many other functions such as renumber. A 

separate program, also in the cartridge, called 

Zbug, enables you to alter or inspect memory 
or 6809 registers, run programs with break­
points or by single-stepping, and many other 
debugging functions. It also contains a useful 

decimal to hexadecimal and octal converter, as 

well as a calculator.
The assembler uses the RAM addresses

Figure 4e.
70Ffl 
IHE AT APOP. 32256 
7PFA 86 
7PFC 86 
7DFF A7 
7661 8C 
7664 24 
7666 20 
7E68 39

6006
60006 TOTAL ERRORS 
IHIT

Fibure 4b.
ÎBI%T AOPR. 32250 

70FA CE 
70FO 86 
7OFF 8E 
7E02 A7 
7E04 8C 
7607 24 
7609 26 
7E6B 33 
7600 1183 6609 
7611 Z7 
7E13 26 
7E15 39

0060 
00000 TOTAL ERRORS 
FINISH 7E15 
IHIT 
LOOP

C0 
0600 
80 
IDFF
02 
F7

0000

?DFfl

0064 
C0 
0600 
00 
IDFF 
02 
F7 
5F 
------ 1 
02 
E8

0000

7DFD
7ΕΘ2

eøløM

IKIT 
96120 
06130 LOOP 
06140 
66150 
06166 
00170 OUT 
06180

LOOP 7DFF

I.IRG

LDA 
LDX 
STH 
i.MPX 
BHS 
BRA 
RTS 
END

OUT

ORC
LOU 
LOfl
LOH 
STfl
LMPX 
0HS 
BPR
LEHU 
f rtPil 
BEU

I 
ENO

-5^250

• 142
• 1536 
• X*
• r’67M 
OUT 
LOnp

zees

00106

06165 STfíPT
06116 INIT
66126
00136 LOOP
00146 
06156 
00166
06176 OUT
00180
06190
06206
06210 FINISH PTS 
00226

OUT 
START

7Eee
7OFR

32256
• IM0 
• 192 
• 15'<e 
• X* 
•7679 
OUT 
lOUP 
-1 .U 
•A 
FlNl’>H 
IHIT

from 600h onwards, and lhe program listing 
Stans at 800h. This area of memory is the 

high-resolution, screens, which can of course 
be overwritten by graphics programs. Thus it 
is usually best to assemble machine-code sub­
routines to the end of memory, say 7E00h. It 
is also essential to store a copy of the assembler 

text program on tape before running or 
returning to Basic. Returning to Basic clears 
the assembler text buffer, but conversely, the 
assembler will not corrupt the Basic unless 
you are handling an enormous program which 

reaches beyond 7680 decimal — lEOO hexa­
decimal — which is the usual starting address 
for the Basic program, with the default setting 
of PClear4. Thus, machine code and Basic 
programs can coexist in the machine, and 

using lhe assembler need not destroy your 
Basic. Fitting programs into the memory will 
be covered in more detail in a later article.

Many useful machine-code routines, and 
indeed many programs, have the general form:

■ Do something
■ Increment counter
■ Check to see if you have reached limit 
■ If so, stop: if not, repeat procedure

In Basic, this is the For-Next loop. Another 

frequently-used one is lhe conditional test:

■ Do procedure
■ Test some parameter
■ If it s A then go elsewhere
■ If it = B then repeat

These two general forms embrace quite a high 

proportion of programs or subroutines. They 
are fairly easy to code in machine code — the 
only real difficulty is stating the problem 
clearly. See for example, figure 1 again. The 

left-hand column contains the symbols or 
labels which are used for your convenience. 
The assembler will convert them to numbers 

representing addresses as necessary.
The next column contains the commands. 

These are the actual machine-code 

instructions. The third column contains the 
operands: the numbers on which the in­

structions will operate, which may represent 
numerical data, or addresses.

The last column is for comments — ignored 
by the assembler. Line numbers are also 

provided by the system monitor; these two are 

ignored by the assembler.
Now to dissect the routine in detail:

LDA # 192: This loads the eight-bit A register 
with 192d, Vindicates immediate addressing, 

iconîinued on page 129)

108E 7F66 
121F 
84 
A6 
88 26 
lOFF 
62 
F2 
IDFF 
82 
61 
A4 
1200 
62 
F3

1260 
A0 
84
88 26 
1DE6 
62 
F2

0066

Figure 4c.

7064 86
7007 RE 
7009 R7 
7066 30 
7066 8C 
7011 27 
7013 26 
7019 8E 
7018 Α8 
TOIA 31 
701C fl7 
701E 6C 
7021 27 
7023 26 
7029 1686 7F60
7029 8E 
702C A6 
7026 A7 
7036 30 
7033 8C 
703« 27 
7038 26 
703A 39

0066
60066 TOTAL ERRORS

ML OOP 
REDONE 
RELOOP 702C STLOOP 7007 
RSTART

SSTRRT LD^

00120 LDX
00130 STLDOP LDR
00140 STR
00150 LERX
00160 CUPX
00170 BED
00180 BRR
00190 STDONE LDX
00200 MLOOP LOfl
00210 LEHY
00220 STR
00230 CnPX
00240 BED
00250 BRR
00260 RSTRRT LDY
00270 LDX
00280 RELOOP LDR
00290 STR
00300 LERX
00310 CnPX
00320 ΘΕΟ
00330 BRR
00340 REDONE RTS 
00350 END

7D18 S5TART 7D66 
7D3A STDONE 7015

7025

•4639 
,X 
,Y* 
32.x 
•7679 
STPONE 
STLOt*· 
•7679 
.-X 
l.X 
.V 
*4606 
R8TRRT 
ML OOP 
•32512 
•4606 
. Y* 
.X 
32.x 
•7648 
REDONE 
RELOOP
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SOFTWORDS has a readership of more than 35,000 to 
home micro owners each month, yet you will not find 
SOFTWORDS in any newsagents.

SOFTWORDS is filled with in-depth reviews of the latest and 
the best programs from the many hundreds of software 
publishers, yet SOFTWORDS 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 will soon be including hardware reviews and 
offers, program listings, and hints and tips, yet it wilt remain 
free of charge.

IS A 
STRANGE 
MAGAZINE
SOFTWORDS is the magazine of the 
Microcomputer Software Club. It is availa­
ble, free of charge, to members only. Why 
don't you become a member?

@æ®®®ra[pQOÈ@F · \
(glCLD©

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 playability, or 
in the case of non-games programs, their suitability 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, forthe 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, membershipoftheClubiscom- 
pletely free of charge. There is no obligation to buy a 
certain number of programs — members 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 it and find out. 
If you own or regularly use a ZX81(16K), Spectrum, 

BBC, Dragon, VIC-20, Commodore 64 or Oric, join 
the Club.

Free membership application
Please accept my applkation and enrol me as a member 
of The Microcomputer Software Club. I understand that 
membership is free of charge.

As a member I will receive the Club Newsletter free ot 
charge and will be entitled to benefit from any savings 
offered to members on selected programs for micro­
computers. I may cancel my membership at any lime.

NAME

ADDRESS

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box J 66. Oxford, 0X2 9BJ, England.

CITY

POSTCODE

COMPUTER MODEL

AGE ________________

COMPUTER RAM—
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(continued from page 127)

i.e., a number.
LDX >*1536: this loads the 16-bit X register 
with 1536d - the start of hi-res screens 
We have now initialised, and are about to 
enter the looping part of the program.
STA ,Χ-*- : this is a useful instruction which 
takes advantage of the auto-index facility of 
the X register. Do not worry about the 
details at the moment: addresing will be 
covered in a future article. What this 
instruction does is to store the contents of 
A. 192, in the register 1536 whose address is 
in the X register, then increment X by one, 
making it 1537.
CMPX>*7679: compares the contents of X, 
1537, with the number 7679 and sets a flag 

to indicate the result.
BHS OUT: checks the flag, and branches to 
Out if X was the same as or higher than 

7679.
BRA LOOP: if we had not finished, we 
would not branch to Out and so reach this 
instruction — Branch Always to Loop. 
Finally, if we reached Out, we encounter 
RTS, which is simply Return From 
Subroutine. Note that, when running 
programs from the monitor cartridge, you 
may need SWI — software interrupt — 
instead. See your own assembler manual. 
END: this is an instruction to the assembler 
that it has finished and can now relax. End is 
not compiled as a machine-code instruction. 
Now look at figure 2. This routine uses the 

16-bit U register as an additional counter to 
repeat the loop 100 times. LDU # 100 is fairly 
straightforward, but what is the LEAU — 1,U 
doing? This is an example of the Load 

Effective Address or LEA instruction, to be 
discussed in more detail in a future article. It

subtracts 1 from the value in the U register.
BEQ is another branch instruction: Branch 

on Equal. This only branches when the two 

values being compared are equal.
Finally, look at figure 3. This is a program 

to scroll part of the screen one byte at a time, I 
laterally. This could be useful in a program of | 

the scramble type, for example, to move the 

ground. See if you can work out how it works; 
hint — it stores the value of the end byte of 

each line before scrolling, and puts these back 

to the opposite end of the screen to achieve 

wrap around.
What if you do not have an assembler? You 

will find programming more difficult, as you 
cannot use labels, and all branch instructions 
have to be converted to relative addressing. 
You would also be well advised to stick to 

hexadecimal numbers, as this will save errors 
in conversion and other misunderstandings.

If you do not understand hexadecimal 
numbers, you will find useful sections on base 
arithmetic in most school maths textbooks. 
Another concept you will need to grasp is 
two’s complement arithmetic, which is needed 
for calculating relative addresses for branch 

instructions.
As this applies to eight-bit arithmetic, you 

can find the two’s complement of a decimal 
number by subtracting it from 256, and then 
converting to h. Thus the largest positive 
eight-bit or 2c number is 127 — 7F — and the 

largest negative number is — 128 — 80 h.
For the present, however, I have given the 

full assembly listings of the programs in the 
article, in figure 4. The extra three columns of 

the assembler listing in figure 4 are, left to 

right, address, command, operand — all in h. 
To enter these codes, use the short Basic 

program also shown in figure 4d. This is the 
standard machine-code loader, and can be used 

for loading either d or h codes by modifying 
line 70 as shown. When loaded, the routines 

can be run from Basic using an Exec or 

Address command.
The most important Edtasm functions 

which do not match up with the Dragon ROM 
are Q — quit, to Basic — and tape saving. I 

have found the following methods suitable: to 
return to Basic, get into Zbug and type 
GB400. This restarts the Basic system, but 
also clears your Basic program. GB4AA will 
also restart Basic and leave your Basic 

program intact which saves time.
This address, however, does not restart 

Basic quite properly, because the first RAM 

operation will give an OM error. Just carry on, 
and you will find that the system is then back 

to normal. I usually purge this error by typing 

7E as part of the restart procedure.
To Save files to tape, I first use Zbug’s U or 

block transfer function to make a copy of the 

file at a safe address: 16000 is suitable. I copy 
the addresses from 600h to about OCOO for a 
short program, or 1400h for a long one. Once 

the copy is made, I return to Basic as above, 
and immediately tape the file using Basic’s 

CSaveM function in the usual way, copying 
the block from 16000d onwards. To reload, I 

reverse the procedure, first loading the tape 
file to 16K onwards, then starting up Edtasm 
with Exec 49152, then using the U function to 
copy the file from 16000 back to the 
editing/assembling area starting at 600h. ■
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SPECTRUM
SOFTWARE

GAMES FOR THE I6K OR 48K SPECTRUM
MONGOOSE (M/C) Ä BEAR ISLAND . . .
Fast and furious arcade action wiih these colourful high speed games.
REVERSl (M/C) Ä POKER DICE
Classic strategy and addictive gambling games.
TIME-LINE (M/C) Ä TASKS , . . .
A superb I6K text adventure and a collection of mind siimulaiing puuies.
MAGIC CASTLE (M/C 48K only) ru u ,
A gripping text adventure. Rescue the princess but beware of booby traps.

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) 
Adds many ____  ___ , .· j
EXPLOSION type sound effects. Extensive manual supplied.

EDUCATIONAL PROGRAMS
CESIL £5-95
A widely used Ό* level teaching language available for l6Kor 48K Spectrum, DRAGON 
32 and I6K ZX81. Supplied with a comprehensive manual. 
HAL·
Another popular ‘O’ level teaching language for a I6K or 48K Spectrum.

Provides an on «reen display of a simple micro-processor illustrating jis internal 
operation as it runs your programs. With comprehensive manual. For the 16K 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. DEALER ENQUIRIES 
WELCOME.

£4.95

£4.95

£4.95

£4.95

£5.95

£5.95 
use'fuí'commands'io'BASic including a WINDOW sysiem and true

£5.95

£5.95

Spectrum OAfy 
48Κ Spectrum only

I
f<K Oûa for eM>on reqtxeø ¿κβι Spectrum
Serv chepue pM« tfdr a ACCfU No to «ove MOreii Or teiepnorv order w<n ACCESS NO to 
|07S?l ΘΘ»»

NAME

AOCNteSS
posTcoa

***** fr9n moe of W Μ SMTTM .«od ocne 'fUripr«

GILSOFT
30 Hawthorn Road, Barry 

South Glamorgan, CF6 8LE 
Tel: 0446 736369

TELEPHONE YOUR 
ORDER WITH:

YC9

r

t
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HARDWARE ZX81
Put everything 

you need on 
the keyboard 

with a Custom
räiStf dis

««

I
I

Keypanel Kit.

PANDA
The famous Panda 
Expandable Ram Pack, 
massive 16K add-on memory 
which can easily be expanded 
to 32K with an optional plug­
in module. Supplied in 
no-wobble design, rugged, 
injection moulded case, 
contoured to fit the ZX81 
snuggly. Compatible with 
other add-ons (printer etc). 
LED on/off indicator. No 
additional power needed just 
plug in and go. British 
designed and made from top 
quality components 
throughout, guaranteed 12 
months ONLY £19.95

. 'λ
1

ou ·Γ=^
7^

tí

EXPANSION 
MODULE
The 16K 'Panda' is easily 
expanded from 16K to 32K by 
adding this expansion module 
as and when you need it.

£14.50

n

I i 
v

t

l\it cNcrything \()u 
need on the ke\ board

with a (Custom Keypanci Kit.
Precision die-cut panels fit perfectly ()\cr your 

keyboard and create an instant and individual 
reference to all vour software.

l-acli kit comes in a clear plastic wallet and 
contains: 10 matt black Kevpanels plus sheets 
containing o\cr l-fO self adhesi\c command labels, 
pre-printed with words and symbols - arrows, left, 
right. Il RE’, POWER!, etc, plus a sheet of blanks for 
your own designs.

■SPEC l'Rl .\1 Kcypancl.s ( 96 x 22-i mm ) 
Self-adhesive label sets are printed in Spectrum' 
bright red. A must for flight simulation and all 
multi-ke\ game.s and applications, the first add-on 
for your Spcclnim.

ORIC Kevpanels ( 105 x 2“’5mm)
Sclf-adhesi\ e label .sets are printed in ‘ORIC light 
blue. .MiLstcr those (!TRL and ESC key combinations 
and create a reference to all ORK^s keyboard 
ftinctions.

NOVi' in super MI, PIAS'I'IC.
Vit despatch to you first clas.s post by return.

δ

Po.st h) Softeach Limited. 25 College Road, Reading.
Berkshire. R(.6 IQI·.

Please setul me:

SpeeiRim Kexpanel Kits at £5.95 + 55p p&p each 
(oxerseas should add 25for additional surface mail )

ORK^ Kexpanel Kitsat£4.95 + 55pp&peach 
(oxerseasshould add 25".. for additional surface mail)

I enclo.se a total remittance of£ 
orders payable to Softeach Limited. 

NA.ME 

,-\l)l)Ri;,SS

cheques postal

I 
u

NEW NO FRILLS ZX81 - 16K RAM
Fully boxed tested 

Guaranteed 
£18.50 Inclusive

64K version
Made in Britain 

Amazing Value — All in Price

£48.00

PROFESSIONAL CASED 
KEYBOARD TYPE FD42

MODELS FOR ZX81 OR SPECTRUM
UM which)

The Fuller FD42 has long been our most popular seller, its sturdy, 
attractive injection moulded ABS case is rigid and rugged enough 
to withstand many years ot use and converts your computer into a 
professional unit with a full typewriter size keyboard having 42 full 
travel, long-life keys etched with either ZX81 or Spectrum 
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 addition of 
accessories i.e. RAM expansion pack, printer etc.
A RAM 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. ONLY £29.95

TYPE FDS FOR ZX81 OR SPECTRUM
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 and enter keys. A must for the discerning ZX81 
or Spectrum user. ONLY £39.95

Ram Adaptor Boards for the ZX81
Allows you to fit your Ram Pack inside the FD42 system. Leaving
free access to user port Price £9.76

130 YOUR COMPUTER, SEPTEMBER 1983

enclo.se


SPECTRUM, VIC-20 AND JUPITER ACE
available now

ZX SPECTRUM 
32K RAMPACK

ZX KUK- 
KEYBOARD

42
•

-

I

·. *

Μ
I

(

t

t

?

Λ C«

ALLMODELS!!Simply plugs into user Port at rear 
of computer and increases your 16K 
Computer instantly to 48K

•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.

£39.95

■■

-
/ΖΧβί

> 9 · 9 9 · · ■· *
999999999Λ«easessass·

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 + 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 P&P

THE EXPANDABLE EXPANSION 
SYSTEM

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

MORE MEMORY FOR YOUR 
JUPITER ACE

PACER 16K EXPANDABLE 
RAM
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 £25.00
16K EXPANSION MODULE 
Increase your Pacer potential 
to 32K with the plug-in 16K 
Expansion Module for ONLY 
£16.00

«

ΙΙΗ€ΕΟ'leKEXnUOeLERAM 
rramcNTF B.acTiie -I

I I

I I

«y

THE SOUND EXPANDER
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 Kempshott Lane, Basingstoke, 
Hants. RG22 5LT

If, like many 2X81 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 
keypad. *Fits on to the ZX81. 
‘Full 40 keys plus one spare 
for any purpose. ‘No

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 ZX81) ONLY £24.50

The FD
Printerface

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 Tandy 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 £39.95 
RS 232C £34.95 
Dual (Selectable) Version 
£49.95

All prices include VAT and post and packaging­
items include a full yearAll items include a full year guarantee. 

Cheques/Postal Orders etc. should be made payable to: 
AFDEC Electronics Ltd.

PRODUCTS ARE STOCKED AND USUALLY DESPATCHED WITHIN 10 DAYS

I WISH TO ORDER THE FOLLOWING:

QUANTITY ITEM AMOUNT

CREDIT CARD SALES LINE 0256*52208 (24 hours)

Please debit my Ac cess 'Barcia y card Visa/ Diners Club

Card 
Number

SIGNED

CHEQUE/P.O./CASH ENCLOSED: C

NAME

ADDRESS

Overseas customers add E4 post end packing.

1

YC8 J
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BOOK YOUR SUNSHINE
I

e64
«lorivn· iode rwort*·_ I

I

ThoWorkkig
Commodore

64

Commodore Μ Machine 
Code Master
This extraordinary book 
opens up a new world for 
those interested in machine 
code programming on the 
Commodore 64.

The Working

Draqon 32

ti

Working Dragon 32 
A collection of Basic 
programsand routines 
introduce word processing, 
music and shows how to 
mix text and high resolution 
graphics.

THEWCtaONG
SPECTRUMA JK**» Of PRACTCM aexxncAPC πίοοΜΜ

Working Spectrum
A collection of sophisticated 
Basic programsand 
subroutines including Unifile, 
Renumber (Gotos and Gosubs) 
and scores of essential « 
routines.

Working Commodore 64 
More advanced programs 
include a word processor 
and text editor, a music and 
sound synthesizer and sprite 
editor.

Dragon 32
QamMMaatar

rt rt• · rt _ ’»

Dragon Games Master 
A carefully structured book 
about writing games 
programs from the simplest 
to the most complex 
programs to rival 
commercial software.

functíonol forth
» th* MConpuW

I k·**« 
n 

h,

yΊ

Functional Forth
For the BBC Computer. 
Understanding your 
computer with Forth.

H ■ SUNSHINE· · · ■■
Please send me

Working Spectrum
at £5.95 each

Functional Forth ~
For the BBC Computer­
at £5.95 each...................

Working Commodore 64
at £5.95 each .............

Dragon Games Master
at £5.95 each..............

Working Dragon 32
at £5.95 each . .

Commodore 64 
Machine Code Master 
at £6.95 each................

I enclose a cheque/postal order for £payable to 
Sunshine Hobhouse Court. 19 Whitcomb Street. London WC27HF

Name

Address

Signed____________________

We can nofn^ehy deliver in 4/5 days.

EDUCATIONAL SOFTWARE
For children eget 4*11

Fifty

Ort th·

« 50ARE θ ..ucuon

ZX81
With

SPECTRUM
SUPPLEMENT

£5-95 Poporbeck 122 P090·

Ort th·

ujuB
MICRO

( Mod·! A ind Model B ) 

WITH COLOUR. SOUND AND 
OTHER ENHANCEMENTS

PROGRAMS WRITTEN IN 
STRUCTURED FORM

Paper tMck 110 pe^··
These programs corer a tree/rh of bogle conoopto over y chM 
will moot In primory obucotlon. They oro produced by proZessZonaZ 
educators ond ho^ boon thoroughly tested In o primory ochool. 
Dooignod to go beyond drill Λ prect/ce they promote leornirig 
throuøh In toroet Ion ond dieeovery. Progroms ronge frem counting 
ond elmplo er/thmette to ones dooling with volumo, boloneo end 
direction, moetty In form of gomog. Eoch progrom Ig ohort but 
powerful ond comes with full documentotion.

( All progrims suit IK ZX91 ) £7-95

I
Tl:

EDUCARE 
I 139· Sloan· St. 

London
SWIX 9AYI

eepiu Educer·-! 60 on ZXet/Se«etrum"*T 

MpNi Educoro'i 60 on BBC Mier·. | 

I 
I

J
yc

Pius· Bend...........

. —upiei Eduesr·*! SO on SBC Mkre. 
I endou che^ue/putel arder tor C.... ....... * ,
Neme — .
Addreu________________________________________

Lot your chM bortoht ovty * Sood now

0

■4SPECTRUM 
RAM UPGRADE J 

16K-48K

EASY TO FIT. 
CHIPS JUST 
PLUG IN.
NO SOLDERING. 
SENT WITHIN 10 
DAYS

« «

INCL.

VAT.
P. &P.

«

?/
ISSUE TWO 
MACHINES ONLY 
(BLUE KEYS)

I’.A.E, for details, 
please.

«»«««««**«
DISPLAY INSTRUCTION SHEET

«
1

Get the best possible results from your Spectrum, 
Deals with yellowish white, wobbling colours etc. 
Send £1 plus Stamped Addressed Envelope

MAI L ORDERS ONLY. Cheques/P.Os to: 
FOUNTAIN COMPUTERS LIMITED
Bishops Court, 
Bishopstoke, 
EASTLEIGH 
Hants, S05 6PE 
(0703) 616505

SORRY, NO OVERSEAS 
ORDERS ACCEPTED 
(including BFPO, Channel 
Islands and Eire).
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•IO
hardly the place for a

•I^.

“Search for acupuncture” I said to the 
operator. She typed in ACUPUNCTURE and 
a couple of other instructions and we waited for 

perhaps 10 or 15 seconds. Half a dozen 
references appeared on the screen of the VDU. 
One of the books, Birch's Medical Emergencies, 
is found usually in accident and emergency 

departments 
description of acupuncture techniques or 

effects I thought.
“Let me look at that” I said and after another 

10 or 15 seconds up came the paragraph in 
Birch’s Medical Emergencies in which 
acupuncture is mentioned as one cause of a 

penetrating wound of the chest wall. The refer­
ence is so slight that it might well not appear in 
the formal index to the book but Colleague, a 
new medical information retireval service, had 
found it from among thousands of millions of 

stored characters and words.
At present, the Colleague system nin by 

Bibliographic Retrieval Services is based in the 
USA, just north of New York. The system uses 
sophisticated software to map the position of 

keywords in books and journals such as the 
New England Journal of Medicine and the 
Lancet which allows the use of the database in 
real time. It is so fast that Colleague can be 

useful to a doctor or research worker while they 

are carrying out a task.
The first great advance made by Colleague is 

to present not just the titles of papers or books 

but the whole text. When you have found the 

relevant paragraph in a book you can move 
forwards or backwards through the text. The 
second major advance is Colleague’s ability to 

present high-resolution colour pictures or 
diagrams in the right place in relation to the 
text on a separate colour monitor or television.

To enjoy this facility you need a video disc 

player beside your terminal or microcomputer 
and the information sent from New York State 
contains control codes that will select any one 
of 40 or 50 thousand high-resolution pictures

MODEM

ONLINE
TO 1984
stored on the disc at the correct point in the 
text. Colleague will work with a dumb terminal 
or a microcomputer — the BBC Micro would 
be an obvious choice — and is an enormously 

powerftil system that can help to provide better 
health care or to facilitate medical research.

But how does all that information get from 

just north of New York to a microcomputer 
like your own? Down an ordinary telephone 
line is the short answer. In order to get digital

Sinclair's Interface 1 will 
allow hundreds of 
thousands of Spectrum 
owners to communicate 
with each other in groups 
of up to 64. Next year the 
big news will be 
communication between 
micros anywhere in 
Britain, suggests John 
Dawson.

information from one place to another it must 
be turned into a form that is suitable for long 

distance transmission and will be recognisable 
to the machine at the far end.

Remember that the operator had to ask for 
the search that I wanted on the collection of 
information that makes up Colleague’s database 
so the transfer of information is a two-way 

flow. However, and this is an important point

(continued on page 135}
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J.K GREVE ENTERPRISES LTO
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4 Gomes plus Menu
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(continued from page 133) 
when you think about Prestel, the flow is 
unequal — there is comparatively little inform­
ation going from me to the computer and a 

great deal coming back from the computer to 

my visual display unit.
Within a computer, data is transmitted along 

parallel or serial buses in digital form, so the 

signal is either on or off. The standard 
RS-232C protocol was intended originally to 
connect one part of a computer to another, a 
line printer, for example, to the central pro­
cessor unit. The RS-232C protocol is fairly 

robust in operation — I have used a printer 
connected directly to a Televideo 950 terminal 
by 50 metres of cable at 2400 Baud without any 
difficulty — but it was never intended to span 
the Atlantic and would fail before you had 
crossed the low water mark of a Cornish beach.

Modems are pieces of equipment that turn 

the digital electrical signals used by computers 
into analogue signals suitable for transmission 

over long distances. The term Modem is con­
tracted from the two words modulator and 

demodulator because the purpose of the equip­
ment is to impose the digital signals from the 
computer on to a carrier signal — to modulate 
the carrier — while the digital information is 

recovered at the far end by the opposite process 

of demodulation.
Microcomputers almost invariably use a I Maplin Modem is cheap and, according to 

form of transmission known as asynchronous 
communication. Asynchronous communication 
is transmission in which each information 
character is individually synchronised by the 
use of start and stop elements because the 

interval of time between characters can vary. 
Synchronous transmission is used more often 
between large computers because the equip- I plating on 

ment and software exists to hold the elements 
of the computer rigidly in time with each other. 
Information can also be transmitted more 
rapidly as there is no need to add start and stop 1 unplug the board from the socket 
bits to the front and end of every character. | than g few occasions.

The components are all of a high standard 

and many of the resistors are rated as one per 
cent accurate using the new four-band colour 
codes. The Modem transmits and receives at 
the single speed of 300 Baud and uses standard [

bits to the front and end of every character.
The actual rate of transmission may be very 

fast using a synchronous protocol — hundreds 

of thousands or millions of characters per 
second. Asynchronous protocols such as that 
used by Prestel or Colleague, or any system 
utilising the Public Switched T elephone 
Network, or PSTN, work more slowly. Prestel 
takes information from the user at about 7.5 
characters per second and transmits inform­
ation at about 120 characters per second. Col­
league will adjust itself automatically to the 
equipment of the user and can accommodate up 
to 120 characters per second. That is the 
practical limit for an ordinary telephone line 
and often 30 characters per second, which cor­
responds to 300 Baud, is the fastest rate that 
will get a message down a line without dis­

abling corruption.
Special telephone lines will handle faster data 

transmission rates but, in return, you lose 
portability because the equipment is effectively 
fixed to the end of the special line and the rental 

costs rise considerably.
Amateur or domestic microcomputer users in 

the USA are well ahead of their British counter­
parts in terms of connecting Modems to their 
microcomputers, although the British Prestel 
system has the largest number of users of any 

Videotext system in the world. The previous 
attitudes of the GPO, now British Telecom, 
contributed significantly to the lack of progress 

in this country. Modems have to be approved 
by the Post Office or BT and that used to be a 

long drawn out and frustrating procedure.
Renting a Post Office Modem was expensive 

and the installation delays were enough to make 
many people consider the advantages of carrier 

pigeons. These attitudes are changing and may 
be expected to continue to become more 

customer friendly as microcomputer users start 
to explore outside the limited applications that 
are possible using an isolated system.

Networking was one of the buzz-words of 

last year or the year before, but it is true that 
the ability to commimicate with other machines 
is a key element in the development of inform­
ation technology. The Colleague system would 
be impossible to implement without Modems 

and the ordinary, familiar telephone in your 

office or home
Commercial Modems are still quite expen­

sive although some acoustic couplers — devices 
that use the telephone handset to transmit and 
receive the tones that form the modulated 

carrier signal rather than making direct 
electrical connection to the telephone line — 

have become cheaper in the last year.
Maplin Electronic Supplies has produced a 

direct connection Modem as a kit and a number 
of interface boxes that will connect the Modem 
to a range of domestic microcomputers. The 

research workers and doctors who are using 

it, highly satisfactory.
The photograph on page 133 shows the 

components of the Modem as it arrived for 
this review. The main board is a single sided 

glass fibre board of good quality. The tracks 
are all tinned and there is no additional gold- 

the connections to the plug from
which wires lead to the power supply and the 

isolating transformer. This is really not neces­
sary, however, as you are unlikely to plug and 

on more

European CCITT tones. One of the chips used 

in the Modem kit can be configured to generate 
American tones although this is not mentioned 

further in the excellent construction notes. The 
Modem uses a British Telecom approved 
isolating transformer and may be submitted 

after construction to the appropriate local BT 

office for official clearance.
The kit contains between 80 and 90 resistors 

and it took me some time to locate the position 

for each of these as the board does not follow an 

obvious left to right plan for the component 
numbering. However, the silk screened 
component layout is clear and you should have 
no difficulty in completing the construction of 

the board provided you do not rush.
Many of the resistors’ values have had to be 

synthesised from two components to match the 
calculated values for the bandpass filters. 
Incorrect assembly will degrade the perform­
ance of the filters — these are the key elements 

of the Modem design.
The construction notes suggest that you will 

need an oscilloscope to complete the setting up 
procedure and I cannot see any way of avoiding 
those stages other than by pure luck. The 
procedure is not hard to follow but you will 
require access to an oscilloscope and a volt­
meter for routine voltage checking. The kit of 

parts contained a slip correcting some errors in 
the construction notes and one replacement 
resistor which has been substituted for a 

different value in the original design was 
wrapped in a separate plastic bag. This degree 
of attention to detail is unusual among kit 
suppliers and indicates a welcome concern by 
Maplin Electronics that you should succeed in 

building and operating the Modem.
Maplin, incidentally, is sufficiently sure of 

the quality of the Modem to have started 
Cashtel, a computerised shopping service. You 
can dial 0702 552941 and access the Maplin 
computer which will give you details of any 
item in the Maplin catalogue, including the 
quantity currently in stock. Using a credit card 
number and a special Maplin shopper’s 

number you can then order what you want.
Remember that a Modem is a piece of hard- 

(continued on page 137)
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(continued from page 135) 

ware that extends the electrical connections you 
can make with your microcomputer. The soft­
ware that will program the computer to make 
use of the Modem is another matter. Prestel 
software is well suited to some jobs and not to 
others. The Colleague software is enormously 
sophisticated and is far more suitable for many 

information retrieval purposes.
Both of these systems demand almost no 

machine intelligence at the user’s terminal; 
Prestel requires only a numeric keypad as the 
minimum input capability and Colleague will 
work quite adequately with a dumb alpha­
numeric terminal. For some tasks you will need 
programs to transfer information from disc to 

the Modem or vice versa.
The PIP, or Peripheral Interface Program, in 

CP/M can be used to set up a serial port as the 
chosen input and output device and I have seen 
two RML 380Z computers connected through 
two Maplin Modems and sharing files after less 

than 20 minutes work configuring PIP.
The social and political effects of such a 

simple device as a Modem are far-reaching and 
should not be dismissed. Research workers in 

university medical departments have com­
plained loudly and with justification about the 
effects of cuts on medical staffing. However 
bad that situation is, there is no doubt that 
many professors are even more worried about 
staffing levels among technical and clerical 
staff. If a department is unable to keep its filing 

up to date then after a few years there will be no 
working reference system and research staff 
will be unable to read about work in progress at 
similar centres in other countries and the

MODEM

quality of UK research will suffer immeasur­

ably.
If a professor or senior lecturer spends time 

doing his or her own filing then other work 
does not get done and that is a grossly 
uneconomic way to spend a senior lecturer’s 
salary. Colleague may be the way out of this 

impasse. If the full text of the original papers 
you need is available on demand, and if it is 

easier to find because your own alternative is a 
card index or a simple electronic equivalent on 
a microcomputer, then Colleague looks very 

attractive.
But without a paper hard copy of the original 

how can you guarantee that it is as the author 
wrote it? Do you remember Winston Smith’s 
job in George Orwell’s ¡984.^ He worked for 

the Ministry of Information 
inaccuracies in The Times and other news­

papers:
"times 17.3.84 bb speech malreported africa 

1>rectifying

rectify” said the internal Ministry of Inform­
ation memorandum. "The messages he had 
received referred to articles or news-items 
which for one reason or another it was 
thought necessary to alter ... it appeared 
. . . that Big Brother, in his speech of the 
previous day, had predicted that the South 
Indian front would remain quiet but that a 
Eurasian offensive would shortly be 
launched in North Africa ... It was there­
fore necessary to rewrite a paragraph of Big 
Brother's speech . . . when any particular 
number of The Times had been assembled 
and collated, that number would be 
reprinted, the original copy destroyed, and 
the corrected copy placed on the files in its 
stead . . . Day by day and almost minute by 
minute the past was brought up to date.”

Now 1984 is only four months away and who 
needs all those staff to collate and reprint and 

file paper copies when it can all be stored on 
cheap magnetic and video discs, accessed 

instantly and “rectified”? Would it not be 
convenient to modify something personally or 

politically inconvenient just a little bit. Even in 
research there must be a temptation to rewrite 
the conclusions of an old paper in the light of 

subsequent experience — change the emphasis 
here or there to reflect or foreshadow later 

knowledge.
Unless this technology is managed con­

sciously we shall all be the losers to expediency 
and opportunism. Electronic communication 

between machines is an enormously important 
step — swapping games programs may be 

trivial but there are many good and serious 
applications. Choosing those applications and 
rejecting those that will, or may, cause social or 
political damage is hard work. H
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Trade enquiries welcome

DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 3PU Tel: (0793) 724317
Export Orders: Please add £1.00 per tape airmail
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ZUCKMAN
ZX81 (16K)

♦ALL MACHINE CODE 
dOK)

♦FOUR INDEPENDENT 
GHOSTS

♦HIGH-SCORE 'HALL 
OF FAME'

♦AUTHENTIC ARCADE 
ACTION

♦TITLE/DISPLAY 
MODE

ONLY £5.95 INC. P&P
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FROGGY
ZX81 (16K)

♦MOVING CARS, 
LOGS, TURTLES

♦ALLIGATORS, 
DIVING TURTLES

♦FOUR 'SCREENS' OF 
ACTION

♦ALL ARCADE 
FEATURES

♦ENTIRELY MACHINE 
CODE

ONLY £5.95 INC. P&P

^ZX Spectrurr?^
FROGGY 16K or 48K

SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 
ARCADE FEATURES:-

•Febulour H¡-Rm Colour Graphics
* Authentic Sound Effects * 3 Tunes 
•3-D Logs, Swimming & Diving Turtles 
*3 Lanes of Multi-coloured vehicles 
•On*8creen Score. Hi-Score, Time-bar 
•Snake, Alligators and Baby Frog 
•'Top 5’ High-Score initials table 
•Demonstration Game routine

Your home-sick frog must leap across a 
busy main road, then onto logs and turtles 
in the river to reach safety of the river­
bank frog-homes.

THIS MACHINE-CODE GAME MUST BE 
SEEN TO BE BELEIVEOn

ONLY £5.95 INC. P&P

Ji*
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J IT LOOKS NICE BUT WHAT
THE HELL CAN I DO WITHIT?"

r

I

every zx SPECTRUM Print n Plotter 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-resolutlon PLOT grid shows every one of the 45,060 pixels! 
Every one printed. Everyone 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 building up graphic drawings, charts, 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 coordination with PLOT... you see every page Is printed on high 
qualKy tracing paper... Ideal to overlay on to illustrations and copy
or co-ordinate.

And theres 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, IT'S the best value in zx graphics

♦ g—Vsrt ♦·-·

PROGRAMMING.

"NOW WHICH KEY DO I PRESS 
TO SHOOT DOWN 

THE THING FROM MARS ?"
Ever forgotten which key to press when playing a game?
Do you suffer from a mind-boggling mass of programmed keys? 
Do you write programs that use different keys to perform various 
functions? If so, we have Just the thing for your ZX SPECTRUM.
a pack of Print'n’Plotter Keyboard Overlays.
Just write the function or functions under each key you program and
keep the overlay for the next time you play the game.
Of cour« 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 can program with Impunity! 
And they fit perfectly onto your standard ZX SPECTRUM keyboard. 
Bach overlay is printed with the cursor movement key directions and 
there's room for program name etc.
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PRINTER PAPER THAT WORKS? 
I DON'T BELIEVE IT!"

Five rolls of our printer paper win only cost you £12.50 including
postage, packing and VATi And youll gain a great deal morel 

It prints beautrfully. Its not too thick, its not too shiny. Print Is black
— not grey, it actually feeds through the machinei 

see for yourself only £12.50 Including everything. Its a bargalni

gffiT'.ri*

Post today to Print n' Plotter Products, 19 Borough 
High Street, London SE19SE or phone: 01-403 6644 
(General) or 660 7231 (Credit Caro Sales).

Name:

Address
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A SPECTRUM CONSOLE 
THAT EVERYONE CAN AFFORD!

For the cost of a games cassette you can have a truly professional 
console for your SPECTRUM!

we've cut costs (not cut quality) by designing a self-assembly method 
using relatively inexpensive materials like strong corrugated board.

The result is a console that's tough, light, highly finished and capable 
of giving years of useful service.

Facilities include ergonomic keyboard angle, xcessto rear of 
machine, choice of p.s.u. internai or external, and alternative of Printer 
on board or cassette storage area. Fully Illustrated Instructions are 
Included.

• ** * *
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... . ZX SPECTRUM JOUER (oi £9 95 each

.... ZX SPECTRUM KEYBOARD OVERLAYS
(Q) £2.95 per pack

.... ZX SPECTRUM CONSOLE @ £5.25 each

.... ZX PRINTER PAPER (¡.i £12.50 per five rolls

... . ZX SPECTRUM DEMO CASSETTES @ 95p each

.... ZX81 JOTTER PADS (ώ £3.50 each

. .. ZX81 FILMS @£2.25 each

.... ZX81 GRAPHICS PROGRAMMING GUIDE
@ £1.50 each

Remittance enclosed. Please bill my Access/ßarciavcard/ 
visa/Mastercard No:

All prices include vat. p&p. overseas orders please add 25% 
for additional surface maN.

“WHERE CAN IGETTHEM?"
*W ΟΠ se« «nd Duy most of our products et 
W H Smith (Computer stores) 
Boots (selected oranchesi
Buffer Micro istreethim 0 V7H 2B87i 
Μ U Γ0 were II eicester 0 5 S S 290 2 S ) 
Dennys Bookshopsiionoon κι 012$$ $421> 
Personel computer Serv ices (Derwen unes 02S4 776677) 
Telford Kearonics & computing (6n if neu 0962460006) 
ceoroes B00ksr>op (Bristol 0272 276602)
Microtech systems (Oiiiinonem Kent 06)4 67ΐηι ) 
Nortnempton Home computer centre i0604 23569) 
Philip Copley hi pi lossett w yones 0934 372546) 
Den I ngton computer 5nop(Oeriington05354e747e) 
uncesnire Micros (Morecemoc unes 0624 4114)6i 
North (est Computers(Petemeed 0779 79900) 
p noto« V Ideo ( Hereford 04 5 2 3 6 7997 ) 
Computers for All ieomfora070a 762Θ62) 
March Software isawbripgeworm Herts 0279 724S4T) 
Evesham Micro centre (Wixcs 09Θ6 4B6 5 51 
Computer city rwiones. Cheshire 0 $ 1430 5 s s 5 ) 
landau nearonics iSuttonoi 64 5 6494) 
DU computers i6te*enaoeO46B 665O1 ) 
software Machine (lonoon SCSOi SOS 0631) 
Screen-scene (Cheitennam 0342 2B979> 
HOOPyhOTM (Lincoln 0532 S6327) 
Micro Home computen lOncney OB66 1283)
(ducAOOA» Sum·« through cnmA a ceore· i w 
Au«*w«Mh aeeno c«ntrum svsnmi t« ie«rtni<44ioii
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VIC TAPE BACKUP

VIC TAPE BACKUP

•Fo»~1 1 ti-w 
r-O^r-Am»

REMOVE

cl

«
REW IND 
LOAD
INSERT

•MB RECORD 
MH BRCKUR

AND
OR 1 <3 1 NAL

BACKUP 
BRCKUR 
coMRUE τε

TAPE

vic TAPE BACKUP can provide security backup copies of most VIC-20 programs currently available on 
«pe ltrs sold S on condition that purchasers use it only to take backup copres of tapes whrch they 

own, for their own use.

FEATURES: • 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 than

• wîllÎackup programs using a range of security methi^s, including use of the 
cassette buffer, use of screen RAM, and mixed BASIC loaders with 

machine-code ,
• SuDolied 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

WARNING Unauthorised copying if copyright material for resale 

hire or distribution is an offence. ,
ORDER FORM This program is sold strictly on condition that 
purchasers use it only to take security backup copies of tapes 
which they own, for their own use. Dealers must undertake to the 
best of their ability to ensure that purchasers comply with this 

obligation.
All purchasers must sign the following declaration to signify that 
they have read and understood the conditions.
Declaration: I have read and understood the conditions and agree 

to abide by them.
Signature of purchaser or dealer

Price in UK/Europe £7.95 each (includes VAT, postage, packing)

Name: ..

Address:

Fast turnround of orders guaranteed
Enclosed is cheque/P.O. value £.................number
to Level Software Ltd. crossed 'a/c payee'.

payable
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SPECTRUM BRIDGE TUTOR
Improve your Bridge with Spectrum Bridge 
Tutor, Uses the Acol bidding system including 
Blackwood and Stayman conventions. Each of 
the 40 hands illustrates a particular aspect(s) 
of the bidding and play. Following the card 
play is an explanation of those aspects 
highlighted in the hand. The correct bid and 
play must be made in order to progress but a 
help feature is included.

For 16k and 48k Spectrum -

16k SUPERCHESS £6.95
The best 16k Spectrum Chess program. 3 
levels of play with playing strength similar to 
the 48k version's first three levels. Analyse 
mode, plays several openings e.g. Queens 
Gambit. Ruy Lopez, plus more features.
Runs on 16k and 48k Spectrum.

Cosh'S* '
"'S.

SNAIL LOGO
Beginners (40 hands) £5.95
Advanced (40 hands) £5.95

*""«5.95

floating

and access

pORt*^
ZX

tognu V*-- nrap'^J®®’,?dire®' entry

Äspec««"' spectbü^

An advanced implementation to the Logo turtle 
type graphics. Uses the original style Logo 
instructions to control the movements of a 
graphical Snail around the screen instead of 
mechanical turtle. Includes the following
features: · Full operating system and Editor · 
Comprehensive user guide with sample 
programs · Multi-level Hierarchic Procedures 
• Procedures with Parameters · Recursive 
Procedures · Nestable repeat loops · 
Variables · Colour and wall bouncing controls 
• 25 Language Instructions, over 20 warning 
and error messages · Commands to control 
the optional ZEAKER turtle.
48K Spectrum £9.95

FOB^*^
SitT»''®' 

ïëk »π«*

-, to th® 
ntege^=”‘V has onWbut/ as o spec'"*’

tipating 

ari

point

£9.95

version

COLOSSAL CAVES
(Adventure 1 by Abersoft)
Enter the Colossal Cave, discover the 
treasure left by the wizard. On your travels 
you will meet dragons, snakes, trolls and 
other denizens of the underworld. Be 
warned- this adventure can be addictive. 
Includes a save facility so that the 
adventure can be continued from the point 
reached when saved.
48K Spectrum £6.95

Or

ZLAKLR TURTLE with Pen and obstruction 
sensors. Can be used with our Spectrum Snail 
Logo. The ZEAKER can be used with both the 
Spectrum and ZX81 or other micros with 
suitable parts.
ZEAKER in Kit Form -> £89.00
ZEAKER Ready Assembled — £119.00 
ZX81 Interface ,, ,
Spectrum Interface " required
add £3 for P&P and 15% VAT

£17 
£17.00

tor the

Speech from the Spectrum 
48k
SOFTALK I 'Multiwords’ 70 plus words 
£5.95
SOFTALK II ‘Spacegames' 80 plus words 
£5.95

rr.de "ϊ®®'i6K a®'' 
Wa’ÿ'Î®, θ,ouïmes.

*'eâcb cas=--95

c«“'" /

code
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BEEPER AMPLIFIER
Plugs directly to the Spectrum's EAR or MIC 
Sockel. Battery powered (not supplied)
£5.95
or SAVE £1 when ordered with any program 
Please add 35p for p&p.

o include post & packing. Despatch within 48 hours (For orders outside UK add 80p for postaae)
Send cheque or postal order to: Send SAE for catalogue Also available from Boots and W H, Smith

CP SOFTWARE, Dept. YC7,17 Orchard Lane, Prestwood, Bucks. HP16 ONN

TOP RATES PAID FOR HIGH QUALITY PROGRAMS - 
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY.

r
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Darryl Mattocks presents a complete program 
for space invaders using 6502 machine code. 
He outlines the five main problem areas and 
how to solve them.
Surely most people who are even vaguely 

interested in computer games must, at one 
stage or another, have tried to program a 
version of space invaders. Although it looks a 

simple enough task, once all of the checks are 
in to provide a good game, Basic is invariably 

far too slow to enjoy this masterpiece. Let us 

try machine code.
The main programming problems are 

drawing the screen, moving the invaders from 

side to side and down the screen, moving the 

ship from side to side, firing up at the 

invaders, and scoring. Once these five points 

have been overcome, frills can be added such 

as the invaders changing colour, a mystery 

ship and so on.
The first problem is drawing the screen. 

The easiest way to do this is just copy a ready­

drawn picture of the screen from memory. 
This is done very quickly using the routine

LDY#00
LDX (NUMBER OF BYTES TO BE 

COPIED)
LOOP LDA (SOURCE),X 

STA (DESTINATION),X 

DEX 
BNE LOOP 
RTS

where Source is the address of the data to be 
copied and Destination is the address of 

where the data is to be copied to.
This routine is used twice, once for the score 

at the top of the screen and once for the 

defences at the bottom.
Now we have to plot the invaders. This is 

done separately from the rest of the Draw 

routine so that the invaders can be moved to 
lower start positions every fourth sheet. 

Although all of the invaders look the same 
there are really two distinct types; one of these 

moves from left to right, and moves down a

I

MMMM μ * WM

I

kN 1

MADE EASY
line when it reaches the right, and vice versa. 
By doing this we can use a groovy little routine 

which I call the Scan routine.
The operation of this routine can best be

seen using the program shown in figure 1 
which, as it is in Basic, is slow enough to 
watch working. But now try and move things 

down the screen by changing line 30 to

30 IF PEEK(C) = 5 THEN POKE C,32;
POKE C+40,5

Figure 1.
2 REM «»«*· BASIC SCAN ROUTINE
4 REM ·»··· SET UP THE SCREEN5 C«1063$ C-C*l POKEC/32 IFRNDCIX. 11THENPOKEC>5
7 lFC<lBe3THEN€10 C·1064 REM »■·*« START OF SCREEN20 C-C*l IFC-1993THEN10 REM ··*·* FINISHED ?23 REM ···«· IF THE CHARCTER ON THE SCREEN IS26 REM ♦*»»· AN THEN MOVE Π UP30 IFPEEK<C>*3THENPOKEC.32POKEC’40.333 REM ····* DISRUAV THE COUNTER POSITION40 PRINT *«90 OOTO20 REM »···» REPEAT FOR THE NEXT SPACE 
READV.

■"C

(continued on page 143)

H" 10S2-R * U«W*A * OOTO20 
<1962>“ 

<105351) Μ
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Listing 1. 
10 RESTORE PRINT"□·’ 
15 FOR1»0TO15’POKE4*4096*I 10 NEXT REM RESET VARIABLES 
20 READA:IFA«-1THEN100 
30 P0XE18432*R>A R-R+1 PRINT"« 
100 PRINT' SDRTA ITEMS ENTERED -’’R 
110 PRINT"1BUM OF DATA 
120 IFW-105351THENPRINT'·»«**·· CODE OK P*·«»” 
130 IFW<>l05351THeNRRlNT"M CODE ERROR
140 PRINT"1HXT «£■ TO START
150 OETAf lFAf<>"E"THEN150 
160 SVS10432
leea DATB 32,4?,72,32,73,72/32»150-72.32/l80-?2-32.221-72 
1010 DRTR 32,2,76.32.62,73,32-174,74,32-105-74.32,5.75 
1020 DATA 32.36-75,32.103.74.32.08.75.173.9.64.240.230.76 
1030 DATA 45.75.169,32.162,0,157,0,4,157,0,5.157,0.6
1040 DATA 157.231.6,202,208,241.142.33,200.142,32,200.96.169.1
1050 DATA 162,40.157,0.216,202.200.250.169,7.162.0,157.0.217
1060 DATA 157,0.210,202,200,247,169.10.162,255,157-231-210.202-200 
1070 DATA 250,169-0.162-40,157-40-216-157,192-219,202-208,247-96 
1000 DATA 32-32,32.2,2-2-32-32,32-2-2,2,32,32-32
1090 DATA 2-2-2,32,32-32.32-32.40.40-40.40,40-48-32
1100 DATA 162,20,109-120-72,157-32-7,157,52,7,157-72,7,157 
1110 DATA 92-7,157,112,7-157,132-7-202-200-232-162-9,189,140 
1120 DATA 72,157,0,4,202,200-247-96-169-255-133,86-169-3-133 
1130 DATA 87-160,1-162-23-24,165-06.105-40.133-06-165,87-105 
1140 DATA 0,133-07,169,23,145,06,202-208,236-96,173-10-64-24 
1150 DATA 106-24,106-170,169,160-133,06.169-4,133,87-130,240,17 
1160 DATfi 24/165/S6U05/40* 133/0S/16S>87. lØSiøi 133*87,202* <6 
1170 DATA 237,72/160*24* 16S/0* 143*06*24*163*86* 105/40/133/ΘΘ 
1180 DATA 165*07/103*0*133*89/163*I*145/88*24*165*88*105*40 
1190 DATA 133*88*165*89*105/8*193*89*169*0/145*88/24/165/08 
1200 DATA 105*40/193*88/165*89*105/0/133*89/169*1 * 145*88*136 
1210 DATA 136/208/197,169/80*133/86/169*4*193*87/160*1*169/63 
1220 DATA 141*191/7/24/165/86/105,1*199/86/165*67,105/0/199 
1230 DATA 87*177/86*240,7/201*63*208/235/76/168*79/32/135/75 
1240 DATA 160/1/169/32/145*86/160*0/177/86*201*5*208/11*160 
1250 DATA 1/32/34/75*92/161*75/76*77/73/201/23/208/11*169 
1260 DATA 1,160*41/145/86*160/1*76*77/73/169/0/145*86/160 
1270 DATA 1/76*77/73*169/32*145/86/160*41/169/1/145*86/160 
1280 DATA 1/76/77/79*169*191/133*86*169*7/133/87/160/0/169 
1290 DATA 63*141/40,4*56/165*86* 239/1/133* 86*165*87/233/0

1300 DRTfi 133-87-13’7.86-201,1,240-9.201-6-240-99-201-63-208
1310 DATA 229,96-32-135-75-160-0-169-32-145-86-160.1-177-86
1320 DATA 201,5-208,15-169,32-145,86-160-0-32-34-75-32-161
1330 DATA 75,76-183,73-201 - 63-208-6-169,I - 141,9-64-96.201
1340 DATA 23,208-11,169-0,160-39,145.86,160-0,76-183,73-169
1350 DATA 1-145-86,160-0.76-183-73-169-32-145.86-160,40,169
1360 DATA 0,145-86,160-0-32,35-75,76-183-73-169,32,145-86
1370 DATA 160,40-177-86-201-2,208,9-169,3-145-86-160,0,76
1300 DATA 183,73-201,3-208-9-169-4-145,86-160-0-76,183,73
1390 DATA 201,4,208,9,169-32-145-86-ΐ60·0-76-183-73-201.7
1400 DATA 208.6.169,1,141.9-64.96,169-6-145,86,160-0-76
1410 DATA 183-73,160-0-177.90-201-5.240-6-169,1,141,6-64
1420 DATA 96-169-32.145-90-56,165-90-233.40,133.90-165-91-233
1430 DATA 0,133-91-24-165-91-105.212-133,89-165-90-133.08-177
1440 DATA 80,208,1-96,177-90-201.32-240.11.32,34-75.32,161
1450 DATA 73,169-32-145.90-96-169-5-145-90.96,169-32-174-8
1460 DATA 64.157-152,7,32,228-255,208.1-96,201,90.240,9-201
1470 DATA 47-240-19-201-32-240-29.96,173-8-64-201-1-200-1
1480 DATA 96-206,8.64,76,36-75-173,8,64,201-38-208,1-96
1490 DATA 238-8-64,76,36-75-173-6-64,208-1-96-24-169-152
1500 DATA 109,8,64,133,90,169-7,103-0-133-91-169,0-141-6
1510 DATA 64,169-5-160.0,145,90-96-141.0-64,142-1-64-140
1520 DATA 2-64,162,128-160,128,136-200-253-202,208-240-173,0,64
1530 DATA 172-2-64.174,1.64-96,96-96-174-0,64,169-7,137
1540 DATA 152,7,96-169-4,141,10.4,141-13.4,169-3,141,11
1550 DATA 4,169,1·141.12-4-165-86,141-32,208,165.87,141-33
1560 DATA 208.230^86.230-87-32-5-75,32,228-255,240,234,76-0
1570 DATA 72-169,42, 133-86-169,4-, 133,87, 160-0, 140-7-64,24
1580 DATA 165-86,105,1,133-66.165-87-105,0-133-87-177-86,201
1590 DATA 1,240,14,201,0-240-10,201,63,208.229,238,10.64,76
1600 DATA 0-72,96-173,18,208,201,250,176-1,96,160,40.177-86
1610 DATA 201,32-240,3,160-0-96,169-6,145-86-160-0-96-248
1620 DATA 24,173-3-64,103-I,141-3-64,173-4-64-105,0 141
1630 DATA 4-64-173-5,64,105-0-141,5,64,216-173.3.64,106
1640 DATA 106,106-106,24,105-48.141-9-4,173-3-64,41,15-10^
1630 DATA 48,141-8-4,173,4.64,106,106,106-106-24,105-48-141
1660 DATA 7-4-173,4,64,41,15-105,48-141,6,4.173,5,64
1670 DATA 106/106.106/106.24/105*49*141*5/4/173*5/64,41*15
1680 BATA 105*40*141.4/4/96/169·0*141 * 3?64/141/4/64/141
1690 DATA 5-64,141/9/64/141*6*64*141*7/64*141.33*208/141
1700 DATA 32/200.· 169* 12/141 *0 64*96/255*255/247/255*-!

ftEftDV·
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YOUR QUESTIONS ANSWERED
Two new books for enthusiasts from Newnes Technical Books

BASIC 
Programming

PeWi Lorterty Q&A 
BASIC 
Programming

Microprocessors
SlwsMansy

Peter Lafferty

This book describes, in easy-to-follow ‘Questions and 
Answers' format, how to program a computer using the 
most popular and widely used computer 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 0408013001 £2.50 June 1983

N

►

Q&A
Microprocessors

Steve A Money

How does a microcomputer differ from a microprocessor? 
How are instructions executed? What is the difference 
between static and dynamic RAMs? Steve Money 
answers these and other questions in his informative 
guide to microprocessor devices and associated support 
chips. He assumes no prior knowledge and discusses 
both microprocessor hardware and applications.
Softcover 128pages 0 408 01211 0 £2.50 July 1983

Order from your local bookseller

ewnes Technical Books, Borough Green, Sevenoaks, Kent TN 15 8PH

THE VERY BEST IN MACHINE CODE
CCjI I IUUÖI æR THE ZXSPECTRUM & 2X81

\\
systems

A// programs suppfted doubfe recorded jnd mailed ' 
class by rett/rii Pnces include VA Tand postage I 

£//ru/?e. SAP /or full list !

ϋΐ'kvi-
Ö

o
rP^· MASTERFILEfor 48K Spectrum

• business domestic filing
and reporting system. So flexible that it is equally usable for your mailing lists, 
catalogues, stock control, text extracts 
defined data and report display formats, dynamic variable length file, records ¡ 
and data items. Fully menu driven with powerful search facilities, sorting, total ! 
average, update, multiple independent files, printing. Yes. we aim to support 
microdrive when Uncle delivers. Nearly all the 8K we use is machine code, so 
you get 32K per/ile. Comes with example file and 22 page manual. C15.00

for 16K Spectrum owners. 
We have produced a subset version of MASTERFILE called MASTERFILE 16. 
It has most of the features of big MASTERFILE, with 7 predefined report 
formats and 6 pre defined fields e.g. name, address, etc,, and we have found a 
useful 4500 bytes of file space MASTERFILE and MASTERFILE 16 are fully 
file compatible' and wifi happily process each other's files, so that 16K owners 
who upgrade to 48K can use their old files immediately. Complete with 12 page 
manual, priced at €12.00.
PLEASE REMEMBER TO STATE CLEARLY WH I CH VERS ION OF 
MASTERFILE YOU REQUIRE I

for 16K 
Spectrum

applications are endless. Fully user

CULPMftiV

1
1

t

game of the '.. man' variety
with Î5 mazes, 4 chasers, laser defence. 9 grades. 9 speeds, demo mo(fe, choice 
of joystick control. "An extraordinarily good program * raves Boris Allan lor 
Popular Computing Weekly. We think you will agree, f 5 95

1

GULPS
THE FAST ONE

«
4

fiv 
16KZX81

tor
16 64K ZX81 A 1 ■ 1710 1 V/1 U is the predecessor lo
MASTE RF ILE and is in use all over the world now Speci heat ion is very similar 
to MASTERFILE. fl2.00

Campbell Systems, Dept.(YC), 
15, Rous Road, Buckhurst Hill, 
Essex, IG9 6BL, England.
Telephone; 01-504-0589

almost identical spec to GULPMAN L4 75
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(continued from page 1411

The results are puzzling at first, but look at 
it slowly. The pointer will chug along until it 
finds the first asterisk and it will then move it 

down one line, a line later it will come across 
this same asterisk and move it down another 

line, and another, and another until it comes to 

the bottom of the screen.
The easiest wav to combat this is to scan 

down the screen if a thing is moving up. and 

up if it IS moving down. This explains why 
there are two scans. It is these scans which 

move the invaders and their bullets.
rhe ship is moved from the keyboard which 

is a big advantage to those people without a 

joystick, but a joystick read routine should be 

quite easy to add.
The input from the keyboard is based upon 

routine located at $FHE4. This is a very
useful subroutine which is stored in the ROM 

and used by Basic. When called it looks at the 
keyboard and return with the keyboard 

position of the key pressed, or zero if no key is 

pressed, in the accumulator.
(continued on next pagel

a

Listing 2

clK· UÄ con

SVMBOL TABLE

$'?NBOL VALUE 
BASE 
BASES 
BLEEP 
BÛRDl 
BUL2 
CLR 
COLl 
DATA 
BELAV 
DRAW 
DRINVl 
FLA02 
IINV 
IINV4 
IINV8 
1JNV5 
INVS 
OVER 
PLÜT2 
RAND 
SCORE 
τεπΡΑ

4ñAE 
4FID7 
4B22 
48C3 
00SB 
4S2F
484D 
4S7S 
4B05 
4836 
4ÔED 
4007 
49flS
49F3 
4n49 
4nøc 
4981
4B58 
0058 
D012 
4003 
4000

BflSEl 
BfiSE3fl 
BLEP 
BPLOT 
BUL3 
CL«1 
CüLi: 
DfiTRl 
DELRVl 
DRANl 
DR1NV2 
FORE 
llNVl 
IINV5 
1IW9 
INV 
IN VA 
ÛVERI 
PUÛTT 
RESET 
SCORE 
TEMPX

4RBC 
4ADF
4B21
4B24 
4A77
4333 
4357 
4S3C:
4B10 
4893 
4901
4B87 
49B7 
49FD 
4A56 
493E 
4999
4B65 
0057 
4C02 
4BA1 
4001

BA'SE2 
BASE« 
BLP 
BUL 
BUL4 
CMST 
U-ULi 
DEAI' 
DELAV2 
DRAW2 
BRINV3 
FOREl 
I1NV2 
II NV 6 
11 NVA 
I N'v' 1 
MAIN 
ÛVER2 
PLÜTT2 
SCÜR4 
SCSI 
TENPŸ

4AU3
4AE5
4B23
4A63 
4H9S 
BSØØ
4S64 
4B2B 
4B1¿:
43B;í 
4903 
4B8F
49D3
4A15
4A60
4·94Β 
4000 
4BÖ6 
0059
4005 
0400 
4002

BASERA 
BASE4A 
BÜRD 
BULl 
BUL5 
'.□L 
CCIL4 
IiEAtH 
DIEB 
DRINV 
FLAU 
FÜRE2 
HNV3 
1INV7 
IJNV3 
INVt 
MAINl 
PLU r 
PÜ¿ 
'¿UOR-' 
SHEET

4PD1
4AEE!
4SBC 
005A
4AA9 
4849 
486E 
4B3F-
4009 
4SDB 
4006 
4B9A 
4A27 
4A3I-· 
4990 
4965 
4812 
0056 
4008 
4004 
400A

0000 
MBSX

»W» M·· 
»••Κ ···» 
»•m em 
MM n·· 
«••9 9999 
··»·· »m 
··»·» ···· 
»••1* »»»» 
»•»u 9999 
••»12 »»»· 
»•»1» »··» 
»■•14 ····
•••19 ···»
•••K «·»»
»••)7 «···
···)· 4»·· ··
»••19 M) H
•••a» «»·2 ··
•M2) 4»·3 ·»
99999 «··« ··
•••22 4»»9 ·»
»••84 4··« ··
•••89 4··9 »·
99999 4M·
»••89 4»··
•Μ»· 4«M
«•8·» 4»M
99999 4»··
••M) 4»M
»••>2 4«·· K
»•■99 4999 ·»
••M· 4MR
»•••9 4··Α
••M* 4MR
•••99 4«·Α
••99» »»»9
•••9» 4··»
»»•4· 4··»
»••41 4··9
•••«2 ·»·>
•••42 «Μ
»••4« 4··9
»••49 4···
99999 4»»»
•••47 4»Μ 2» 2Ρ 4*
···«· 4Μ3 2» 49 4»
•••49 4«·· 2» Μ 49
••»Μ 4··9 2» Κ 4»
»•••1
»•••8 ···»
••••2 4·12
»•»•4 4912
99999 «»12
»···· 4«12 2« » 49
9999f 4919 2· Μ 4R
Μ»9» «»I» 2» »9 *Α
••••9 4»|» 2» e 4*
Μ·»· 4»1λ 2» 24 4*
«•ΜΙ 4921
»•ΜΙ ««4
···»· 4«29
9999Λ 4«27
»»·<» 4·2’
·»··» 4«87
Sf 4·27

I 4»29 RD »9 4»

Μ

40Κ 20 DD «ο
20 02 4C

20 09 «R
20 90 41

SX
MM* MM 't C»
MM· MC
•M*l MK
•Mn MK
tttn MK
M·»· MK
»••99 *«3P
•••Μ 4»2P
•••77 «·2Ρ
»••9» 4*2F
•••99 4»2F
9^999 4*31
»••»1•»••2 4»3« 9D 99 »9
»•••3 4·99 9D ·· ·*
9999· «EX 9D <7 96
•••»9 4*3· CR
»···< «M W Fl
9999r «»42 »E 21 D»
«·»» 4»49 K 2» M
99999 «»«» M
»»•W «»4»
»••»l 
»••»2 
»»•93 4*49 
»••H 4»49
<»»99 4*49 A* ·)
<»•9* 4*4* R8 2»
<•»»9 «»4» 9D ·< V»
··»·» «»9» CR
•»»9» «Φ91 '
»»I»» 4993
»»1·Ι

«C 28 «>

A9 20
R2 00 

4003 90 00 0«

4O«9 
«049

M FA
«093 A9 07

PUl -· XMW.IO·

·· MIC OPACC IHVRKR* ··

MITTEN FC* K caiioponE 6« 
ajT UlbL RUM OH «9K 
MED MCHK* U1T« ^<Rv LITTbE 
RSMTIONO

STMT THE con RT «MOM

• ■•«Me
VRRIAOLE* 
TEMA 
TCM* 
TEMV 
OCORO 
K0R9 
eC0R4 
FLRO 
FbR02 
•bOT 
•bOTT
•bora · <90 
PLOTT» · <99 
»Ubl 
KU 
•0* 
DIED 
OeST 
enOT 
•AND 
OMET

.r*T 0 

.IVT 0 

.rrt 0 

.»VT 0 

.»VT · 

.»VT 0 

.»VT 0 

.»VT e 
• 090 
• »9»

99192 4·93 A2 »9 
99)93 4997 9D 99 *9
•9)94
99199
•9196 493S
•9197 «969
99199 «969 R» 9·
9919» «962 AS PR 
<9119 496« 3D ET DA 
99111
99112 4969 D9 PA
99U3 496R
99H* 496A A* 09
99113 499C R2 Í9
09116 «961 29 DO
<9117 «9'1 »D C» D»
•9U» 497« CA
•911* «973 D9 P7
99129 «977
99121 4977
•9122 4977 6»
99123 «979
«912« «979
•0120 497*
09126 «970 20
¿232*7X2 32. 33
99126 497* 20
«0126 497N 20
M126
•0)26
•»144
•9126
•9)26 «OTP 29
•9126 «99·
•0)26 4091

«09A 9D 00 DA
409D CA

DO *7

400« 
«oor CA

«OK 
«0'1

«07* 02 
8« 
O«

•β". 
4β·'1 
•STE £β

ÇJOLi

CQUJ

(lATR

bSX 00
OTA CR*T»290>-<
OTA C«OT*912,· 
nx
*»C C0b2

296
NlbXE SCREEN 
.10 VEbbOH

LÎ nbbOA »10 
bb.* »290*TA cm I· 743 X OOTf-.»· 1.
DE*
»< CK3

M.nCKbDA «< 
bDX »40.MOT·« · SECON* T9 VjA
9TA LMT»MR ·■ LAOT blK 
OU 
M CK«

RTS
nm· (N »cnih ·····

.0*T 3* ^ 32 ¿.z « » 3£ 32 *

• <9A
• 09» 
.»VT 12 
.»VT 0
• 1024
• 99290
• 93240· 10. RASTER REO ISTER 
.»VT o

.»<M 10 THE M|N ROUTINE MICH 

.CFLbO RX OP THE OTK* 

.OUO-ROUTKO

••««eoe

M(N JCR CUR 
JOR COL 
JW OR^ 
JER BORD
JIR ORIHV 
JOR RCOCt

.eUFR 9CRUN 
CKOR SCREEN 
DRAM »CREEN *
.DRRH nRKR*
.DRM ¡NVS
AE9C' SCORE SK

T·« 9CRUH MULD MOU K «*ΙΚΓ

MIN) JOR H** 
JOR OROC 
JOR out 
JOR KtRT 
JO* IFbOT 
J9R OUL 
JOR OVV

.novf l.*.« 

.novt me 

.l«VE ÜJLLf’ 

.KO» SCM. 

.gm me 
,r«*T ΜΛ,ίΐκ
ex» >ς· EHc

MOU ro OCCK IF OMC I* OCAD 
IP 00 TMEH FURO DIED · 1 
(F MOT TMCM blEb · 0

bOR DIED 
BCO MINI

. )F TM MOORM OCT 9 MCRC r«<N 

.VOU MSt OlCD
JM not

CUM 9CM(M

eux
eut)

COL
CXl

.CM« SRRU 

.COUKTCR «39« 

.STORE SRRCC
bOR 032
LD* 00
*TR KST'N
*TR K*T»290^M-0VER T« KRU*
STR 0CET4912 A'ACnOR*
OTA Κ0Τ·Ρ43'Ν 
KX 
M CbRl 
OTM 93201 
OTH 93200 
RTO

COLOUR 9CR£CH

I.DA »1 
bDX »40 
OTA enST.A
K 
»NE CUbI

LDA ·'

, IFNOOTNÇh 
.REPEAT 
.SCREEN KACF 
BORDER ObAC*

.UNITE

.1 LIME

.ObCRE 10 UNITE

.VELLOH

¿e 
K

•*126 4»»i »*
»•126 «e»J 02
•»126 4»»« 2»
<ei26 4««. ¿e
••126 4β·6 2»
•0126 «9·? »2
••126 «M »2
00126 48»9 »2
•0126
•0126
•0127
»0127
••12'
••127
»»127<0127
»»127
«•127
•0)27
••127
H12· 4096
•9129 4996 R2 1*
••130 «»90 »D 9» 40
••Ul
•9132
•0133 4<R1
··)> 4*A4
«91» «»Rr
•9)36 «»RR 9D ·« 0*
00)39 «OAD CA
MIM «OAE D· E*
•9)39 4·*· _
•914» «·»· R2 99
••141 «e»2 »D OC 40
•0142 «*»9 91 M »4
•0143
••14« 4999 DO F9
•0149
••146
»»149
<»14<
•»149
•»19»
••191
••192
••193 «»C2 »9 99
Φ019« «»C« R» 01
»•)99 40C6 A2 17
•0)9« «»C·
•01*9 4«c» 10
•919· 4K9 A9 M
••199 «K» 99 2«
••IM 4KD »9 96
«JO «OCF A9 97
•9162 «»Dl 69 »·
•0163 4»D3 »9 97
»0164 «»»9
»•109 «009 R» 17
•016« 4007 91 96
••169 «OD» CR
•016· 4·0Α 0» SC
•0169 «»K 60
•»PO «ODD
»•Pl «»DD
00172 «»DO
••173 «ODD
••174
•0199 «eco
•0)7« «Kl
•0179
»019·
•9179 «K« RA

«»dt

«W?

400A 20 
«00* 
«OK 
4006 20 
«OK 
«OOP 
«090 
«091 
409À 
«093 
«09« 
4099 20

20 
¿0
20
30
30
30
30
30
30

DATAI

DRFfc

32.3< 32 «0 «« «0 .«0 4θ> «« Μ

«09>
«09E

9D 20 or 
9D 34 B7 
9D «0 or 
9D 9C or 
9b 70 0»

40*2 
«0*9 
40*0 ÇA

40*0 «0
«ooc
«OK 
40*';
«OK
«OK R9 FF 
«OK 09 9«
«KO R9 02

MRC

MRDl

«OCF 
«Obi

«on 
«ODD 
«O&b 
«ObO
«ODD At OA 40 

I* 
OR 
104K2 

«<3 M

CHINV

bOX ·20 
bDR DRÍA X
>TA K9T-900 * 
9T« Κ*Τ·020 X 
3TR Κ*Τ·04« K 
OTA κοτ·οεο X 
9TR Κ9Τ·ΟΟΟ.Α 
STA scor»?«o «
Km
*MC t»*l

LbK »9 
lDR datai * 
3TA OCr’ * 
K* 
»M DR^ 
»**

{Mb DOOn» ·
bDR «»FF 
OTA FbOT 
bSR 0003 
Ot· F^OTT 
bb* 0) 
bOH »23
CbC 
bOR FbO* 
RK 040 
*TA RLOT 
LDA FbO’T
RK 00 *TR FLOTT

lBA 023OTA <FbOT>.v
K*
M OCRbI
•TO

.20 r*'C9 

.ouwcn

9 »VTC9 
SCORE

9^··
FbQTMMOO

. T»C »TMT or 
THE CObCvR 
SCREEN

.23 ulO

AlOTMVO’-·«

.NFOKER 
.FUT CK Oh LEFT 

.QF TK OCRCEN

DRM l««*«0CR9 ··*—

bSR 9»<ET
CbC
RCR R
CbC
ROR A 
’»

.DIVIDE »V « 

. VM

•91·· «»19 
•βίοι
•0192 «K? 09 96 
M193 «·Ε9 R9 ·« 
»•1·« 49E» «9 97
»•199 ««ED 
•0196 ««ED »R 
••197 «9EC ·9 U 
•ei»» «»PO ' 
»»1»9 «OFl 
»919» 49P3 69 29 
90191 4»P9 09 9» 
981A3 4tf7 AS 97 
09193 49F3 69 »0 
99194 «»F* »9 97 
»9199 
••196 
••197 
991*» 
»•1p4 «901 
•929» 4991 
•9201 4991 
M202 4903 R9 90 
•0203 *905 «1 « 
M2iH 
»»2»9 
99296 
•920* 
90296 
•0209 
0»2{0 
•0211 
•eau 
•0211 
»0214 
•9219 
oesi« 
•0217 
»921* 
99219 
<0220 
09221 
•0222 
09223 
»•224 
•»225 
»9246 
0922* 
<02^0 
09229 
09230 «932 69 M 
•02.1 
»9232 
99Sn 493» 
0923« *99^ 
•»2» 
•02X 
•9237 
•923» 
»9239 493S 
•0249 
00241 
99242 
0924> «94» «5 5* 
0·««« *3».. M »
9994S «944 99 *7
9924« «944 A» 91 
<024· «94* A9 > 
•93«· «»«A OD *F ·7 
•9249 «94D 
99290 49«D 
99291 
99292 4999 69 ·! 
99233 4992 99 94 
092·« «99« AO 97
99299 «996 69 00 
•9296 «999 ·· *7 
99897 «9SA »1 36 
99234 «9K F· «7 
99239 «99E C9 K 
•9269 «969 D» E* 
•9261 «962 «CR·«* 
••262 «963
••263 4963 2· »7 «9 
•9264
••266 496C 91 9» 
••267 
99269 
•9269 «97» *) 36 
99279 
99271
••272 4*74 D· ·*
•9273 4*76 M ·)
»•274 4*79 2· 22 4*
•9279 4*7· 29 Al 4*
99276 «97E
99277 499)
•9279 4991
»•279 4993
•0299 4999 R9 91
99291 
99292 
•9293

40C9 R9 RO 
«OC?

L»R »160
OTA AbvT
HpA «04
V· FLOT T

R1.3T·« LINES 
.bOHM *hC
KRUN

10 
r; 90

«OFb CR
«OPE 
«SOI 
4901

4C ει 4·

Μ IO

«909 
«90' 
«907
490» A9 94 
490A 69 20 
49K 
>9K
«910 09 OO 
49U 
«914 
«910 
«910 
«916 
«919
«91> 69 20 
«91Γ 
t»lF 
«921 
4923
492· A9 00 
49*7 
4929 
«329 
49«>
«92C 09 20 
«92E
«930 A3 39

It

«9 90 
»« T’
89 99
R9 01 
91 98
10
A* 90

Ä M 
A! w 
«9 W 
βΐ 53·

.'I SO
10
Rt tO

K 90

«94« 99 99 
49X RV O)

>1 90
W493A 

«93* 00 
«93L 
«9M

I* ’.T

49X
«SX
49X R9 30
«940
«3
• 944 
«940

1« 
«M «S M

*949
•909
4900 AO 01 
«90R R9 20
«90C 
«90( RO 00
•9^3 
«972 C9 99

«c «0 «9

C9 l7 
00 0*

4907 RO 29
«909 91 90
«90* RO 01

bRt*4*l KD DR IMV« 
CbC 
bPA FbOT 
AK »40 
STA FbQT 
.JA PbOT’ 
AK »0 
STA PbOTl 
ae·
JM 0»l»<^1

A·*

.A9VE 00*0« 

. 1 LIME

ς»<*ε u «TART PbU’MMC Tut îNvADEAs 
.10 »«u OTOAEl IN AbOT · *bvT’

WINS. 1.0 ·:.
(β1Η.3 -.BA ·ί 

ρΑ AIJ31. ·

. ACe uK

1

IM

'•b» 
ς.ΟΑ FbOT 
AK »49 
OTA PbC’i 
wô*· ’LUT’ 
AK «O 
STA FLU'»« 
.DA ·1 
*’β FuO’i '.IN6*

C.C 
bPR FbOT· 
AK 449 
»TA Fbv’< 
I.DA PLOT·· 
AK »0 
S’A «bUT·« 
.0® »0 
»TA F.ÍT2, .

xc 
wf* »tO’.· 
AK ««O 
STA PbOT* 
wbA PbOTTi 
AK ·· 
»»N FtUT’i 
LDA »1 
SfA PlO’2'
lÆ·
K> 
bNE t*R]K/3

. : r< Í

lInC«
kCPER· ’V* li 
!HV> «€· .{ME

·- <%· t Htt < I»*·- *

Lt*
’N ...
*.· «0«
5·· PbO’T
1> »1
·■ · 4« *

«TF IOK

»'ΛΤ*’ΓΡ ..Cf *
-*♦·** IH OC’T'jN 

;RIOHT

1*N1

1MV3

IMV3

CbC 
bDR AbOT
RK »1
OTA »LOT
LDR »bO’T
AK »0
OTR FbOTT 
bÖR cPbOT).*
KQ 1MV2
CM 00»
*»< IMVl
JM (IMV
JOR FORE
LDV 01 
bOR 032 
OTA tPbOTi.s

WORK DOW 
.T»« OCRCCM 
.CHECXIM
FOR 0 »

.FQUH9 0*<

.«IMJMD

.KM OUT
.IHVRatR

büv 00
bpA (RlOTI.V.IOCRE TO 00
CM 09 
*·< IKV3 
b9v 01 
J*R KEEP 
JOR KORE 
JM INVl

.MJUUT

CM 923 
OMC IJHV3 
bOR «I 
bbv »41 
OTR <PbOT>zV 
b^ 01

.0)0· CF TME 

.OCRnN

(listing 2 continued on next page!
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(continued from previous page) 6
The only real problem left is scoring. As this 

has all been dealt with before, suffice to say 

that a simple counter is being used in the top 
left corner of the screen.

Although the program contains very few 
frills, it is still very long ... do not forget to 

Save it before running it. The graphics have 

not actually been defined, but here are the

/«lÆHirAE
CODE.

MADE EASY
{listing 2 continued from previous page)

490D 
4990
4990 A9 00
4992 91 90

«D 49 jr* tNVl

«m 4C 49 49
4999 
4999 A9 20

1JNV3 lDA 40
0TA (»lOT>,V 
LPV 41 
JAP irwi

(NVA

00204
00209 
00206
002ør
00200 4SS4 A0 0)
00209
002S0
00291
00292 4990 9) 96
00293 4990 AB 29
00294
00299 49A1
00296
0029*

LS%032 
STA (PbOTl.V 
LOV 041 
lSA 01 
0TH (PLQT>.V 
LSV 01 
JAP INVl

character numbers and their use if you want to 

add your own.

Character
number Use

7

0
1
2
3
4
5

Invader (right to left) 
Invader (left to right) 
base defense (not hit) 
base defence (hit once) 
base defence (hit twice) 
bullet going up

23
32 

48-58
63

bullet going down 
base ship
marker (should be blank)
Space 
numbers 
marker (should be left blank)

The characters d, e and a should be defined 

for the word “Dead”. Happy adapting and 

have fun with the graphics.

ΠΜ AU. 1 INVAHJN «μ««
tINV

09 96
49AC AS 07
49AE 09 97

BD 20 04

LSA 400F 
STA PLOT 
LDP OF 
STA PLOTT 
LSV 00 
LSA 063 
STA 1064

L1« UP

.rWKER AT TOP 

.LEFT
Μ4SS7 

«9M A9 96 
490A ES 01

09 96 
A9 97

«9C0 69 00 
«9C2 09 97 

01 96

IINVl

49X AB 01
91 96

49A3 AB Si 
49AS 4C 46 49

063S6 «9R6
66299 49A6
66306 «9*6
66361 «9A6
66362 49A0 A9 0F
66363 49AA 
66 304 
66369
66366 4906 Ae 66
66367 49B2 A9 3F
66306 «SB« 
66369 «907 
66316 
06911 
66312
06919 49K
6691« 49K
06919 
60316
60317 «SC«
60316 4SC6 CS 01
00319 «X0 F0 09 
0032« 
60321 
66322 
60323 4906 
6632«
06329 49D3
00326 «9D3 
06927 4903
6032» 4906 A0 06
00)29 49P0 A9 2«
60336 49DA
6633( 49PC 
00332 49K 
0033) «X0
0033« «X2
00339 4X« A9 20
00336 4X 6 91 X
063)7 
06330
66399 
06346 
06341
003«2 49F3 C9 X
003«) «9FS D6 06
0034« 4X7 A9 01 
60349
66346 «XC 66
0034’ 
66340
00349
60390 4A61
66391
00392 4A69
06993 4X7 H0 00
06X4 4A69 «C 07 49
063ST 4R0C
06S96 4A6C A9 61
00397 4Aøe 91 96
00X6 4A|0 A» 00
004S9 4A12 «C B? 43
00360 4R(9
00X1
QQJ^2
06363 4AI? Ae 26
66M4 4A1B AS 6C 
0036S 
00 »66
0ΘΜ7
003E6 4A¿4
00363 ·Α27
06)70 «AX7 A9 bø
66)71 4A23 >1 9c

AO b«6637) 4A2( Il 50 
60374 4A2F C9 02 
00379 4R31 
00376 4A3:
06377 4AX 91 96
66)70 4A37 A6 60
66379 4A39 4C 07 49
06366 4A3C
06361
66962 4AX PO 09
00363 4R46 A9 6«
66)0« 4A42 91 96
06969 «A«« A6 00
06366 4A46 «C 07 «9
06307 4A49
60366
66369 
06390 4A4P A9 20 
06391 4A4F
66992 4A51
06X) «A9) 4C 07 43
00394 4AS6
063S9 «A96 C9 07
06396 4A96 Μ 66

49C0 
49CA €9 06 
«9CC F0 99 
49CE C9 3F

K 69 
«9D2 60

SEC
LSA »LOT 
0K 01 
STA PLOT 
LSA PLOTT
SBC 40
STA PLOTT
LOA <PLOT>.V
Cf* 01
KO HNV2 
cr* 46
KO ttMVS
CAP 463
SHE ItMVl 
PTS

>L* TK BCMni· 
SPACE AT

>A TIK

' IMVAMA AIOHT
.flAXCÎ 90*

20 ør 4>

91 S0 
AO 01 
01 9$ 
C9 0? 
00 0F

49E0 A0 00 
«XA 20 ¿2 40
49ED 20 Al 4> 
4XB 4C 07 «9
«X3

49F7 
49F9 09 09 40

4»FC 
49FS 
49FP

C9 I?
00 00
AS 00

4A03 A0 27
>1 96

4A09 
4A0C

4A19 N9 20
4Α1Γ 91 S«

4A1L· >1 S6 
4A1F 
4A21

A*f 00 
20 22 40 
4C 0** 49

1INV2

({NV4

«A2J 
003*2 «AbB 

«AXt
SO 09
A9 o:

4AX C» 
4AX

4A49 C9 04 
4A4B S0 09

91 94
AO 09

JSP FORE 
LSV 00 
LSA 032
STA <PLOT?.V
LSV 01
LOA (PLOn.V 
CAP 49
SHE 11NV4 
LOA 432 
STA <PLOT>,V
LOV 40
JSP Sleep 
JSP SCOPE 
Jr* (tNvi

»KANK OUT
. IXV.
.«»«PC TO 00
ØULkET

CHF 063 
SHE llNVS 
LSA 01 
6TA SIES 
ATS

.»0*Vt T»CV 

.LANKS T

UNV9 c* 423 
Br< IJNvs 
LPA 40 
L6* 439 
STA t»LCT>.V 
LPV 40 
jr* HMVl

(JNV9 ^CA 41 
»TA '.PLOT/.V 
.PV 40 
JHP IIH.I

U»*V0 bpA »4*
STA '»L'.·’». » 
L&V 440 
LIA ·ν 
>TA 'PLOT/ . 
LOV 40 
J>P SLF 
jrw llNVl

UNV-

IlNvr

IlN^e

.E90E

EPOE 
blanf. out 
lKr,Lr*r«36 
DIRECT (t.<N 
•»trbO’ (·
KCCF
NE>T »LEASE

0639* «A9A PS 6( 
66X0 «ASC 6D 09 40 
06)SS «ASF 60 
6040« 
00401 
00402 4A62 SI Μ 
00463 «A64 X 06 
06«64 4A66 «C 07 49 
66409 4A69 
06406 ·Α69 
004«’ 4A«9 
0640» 4X9 
66409 4A6S A0 00 
06410 4A60 01 X 
66411 
66412 «A6F 
6640 ·Α71
60414 4A73 00 »6 40
004(5 «A70 60
66*16 «A77
664)7 4A77 A9 2«
66«16 X79 9( SA
064)9 4A7B X
60420 4A7C X 9A 
06421 
0642b
06429 4A02 A9 90 
0642« 4A04 E9 00
064X 4A66 09 90 
06426 «A»0 
66427 «AM 
60426 
66429 «AOB 69 0« 
00430 4A60 69 99 
0643) 
9649X 
0643) 
00434 
06«)9 4AS7 60
004X «A90
004)7 «AM B1 X
00430 4A9A CS 26
60439 4AX F» 00
06440 4A9C X» Zi «0
0044) «AAI 26 »1 «I
064«4 «AA« A9 2»
06«4) «AA6 31 SA
06««« 
60449 
00446 4AAS A9 X 
0644Γ 
6044V 
00443 «AAC 
06450 4AAE 
00491 
004SX 
00«? > «AAÇ 
00«94 
0049Î
004X «AK 
06«;7 
004Te
06*59 «AM 
00«40 «AK 
00*61
0046X
0046) 4AC0
0046« 
06*69
00466 «AC6 F0 IP
064«' 4ACb 60
00460 
00469
06**0 4ACC C9 01 
06«71 «ACE PB 61 
00472 «ADO 60
0047) 4AD1
00474 4AD1
00475 4AP« 4C 24 «B
66«76 4R67
6·477 4Ap7 RP 06 «0 
Aû»
60479 4NX 
00400 4AK 
0640) 
6»«X
66403 «AC2
06404 
M«05
O04K 4X6 
00407 
00*66 XI 
06*69 «XB 
0O«>O «XC AS 96 
00491 
66*92 «AFl 69 SA 
00*93 «X3 A3 67 
66*94 4X5 69 66 
664X «AP7 09 SB 
06*96 4X9 X 66 
00497 
00490 
00*99 «B60 X 00 
oosoe 
00961 
00SO2 
00503 
00904 4B65 
ØØSØS 4M9 
06906 
00907
ØØSM «B0I 6C 02 «0
6090» 4BK
06910 4BK X 06 
60911 4B10 X X
06912 «B12 66
0690

*Aøe
«ACS AS 00
«Α02

«A66 C9 09 
F0 06 
AS 01

4ΑΤΕ E9 20 
4A00 09 SA

IB 
«A09 A9 9>

4A6F A9 SA 
4A91 69 96 
«AS9 01 96 
4AX Μ 61

4AA1
4AA4

4AA0 60 
4AA9

91 SA
«FAP 60

4AAE 
44W<

A9 
«AM < 00 «0 
«Α0. ?D Μ er
«A0C 
«Α09

20 E4 FP
SO 01

C>4AK 
4AK FB 09

C9 2F 
F0 i.

4AC4 C9 ¿0

«AC9
4AC» AS 0« A«

ce Μ 40

4«>; X
so o:
60

«APF
«RPF EE 00 «0

•C 2« 40
«AE9
«A69 ΑΓ 0« 4e

P0 01
«AEA 60

)0
«ΑΕΕ 0C 00 40 
4AF1

4AFB 0S 00 «0 
4AFC A9 09
«M2 91 SA
400«
4009
4009

60

4009 OS 00 40 
40H K 01 40

4010
4012
4019 SO Ft

LSA 01 
$TA Stet 
ATS

UHVA Lfi* ·«
STA '»LOT»,· 
LO· 40 
Jr* HNV]

■ nove T«< MxCT ijp

»UI.

»Λ9

»Λ4

>Α&ει

«>9* es n »4

06 20 Μ
P8 97

•B46 BS 21 SO

MAfil

0TA 1024*11
LSA 41 
ØTP 1024*12

bP* 40 .HAS TX
lDA 'BULU.v.BUllET ken 

HJT V 
,r« 
.MT
F(RC FLAO

O'* es 
KO SUL?
LSA 01 
9TA FLA0
PT9

btA 432
STA '»XI»,· 
SEC
LSA BULX 
SBC 440 
STA BtXl
L6A BUL2 
SBC 40 
STA B>X2

'AOvE BULLET 
UP

409 F0 EA
4099
4099 4C 00 40

lsa plot 
0TA MSB 
LSA PbOTT 
0TA snsi 
INC PLOT 
INC PLOÎT 
^0P SCLAV 
JØP ØFFE« 
SEO SCASl

CLC
LSA 0X2
ASC 0064 
S’A PL0TT2 
LSA »Xl 
STA plot: 
lSA CPLOT2> t 
ir< 0LE.4 
PT$

LPA '0UL1».* 
cr* 432 
KO BIX9 
JSP KEEP 
JSP SCOPE 
LPA 432 
STA ‘BULl .’ 
RTS
LOA 49 
STA *0UL1.>.* 
PTS

.TOP OF 

.SOPEEN 

. (S BbMF 

.JF SO
THEN 
.PETi^

«*ATS 
’·<·€

.WAkC’

TK iHU «»···
b£M «/A
Lt* Ki 
$TA 1024·920 «
J$p tFFE« 
»< 0ASC1
•Ts
cr* 4M 
KC BASEX 
CAP 44* 
BEL BASEj 
CT* 432 
KC 0ASE4
PT«

BA$E2 LPA Fus 
cr* 41 
BtC MSEXA 
bT:

BASERA KC »0$ 
Jr* BPLOT

>*«? '.AA 4*t*

PTS
BPSEM (NC POS 

J* SPLCT
BAU« Lía Flau 

øK BAse«N 
ATS

0ASÇ4A CbC
LOA 4t^v 
AK POS 
STA 01X1 
LSA 407 
AK 40 
STA 01X2
LOA 40 
STA FLAG 
bOA 4· 
L^ 40 
»TA 'BULl?^* 
RTS

tCbA*
SEla* 0TA ·Ε*Α 

ST> ΤΕΡΑ»
0T* TEHPV

UCO ·Έ* BUFAS 
FEV FVS*<S
.NCT PRESSES

2 -uEFl
ΆΙΟΤ

$A*C6 >F!Ae

ØASE POS N 
»(XREAf· LEFT 
zMÇ

►vS·»«.-!
»»LOT BASE

“ » .H* 
.NO

.CFH FIVE

»x
.»0S*LK 
.FOSITIQN

.AbOT ØUbbCT

.SAVE AEOISTEAS

bPA 434 
»TA ■NlVT.’»'*
LO· 440
LOA 'PLOT/.*
CAP 4^
BNE UNV7
Lt« 4: 

‘FbUT/.*
LSV 40 
JH» llHVl
cr* 03 
One JlNvo
LOA 4«
STA 'PLOT?.*
Ltr* 40 
JAP UNVl
LAf 44 
ONE t(r*v9 
LOA 432 
iTA 'Plot» * 
lSV 40 
JHF llNVl

((Hv9 cr* 47 
BNE IINVR

4B1S S0 F0

.c«< LINE

.SOHN
Sv»*EP **
MCUFINOM 
IT

.1M*U

lCd> »12» 
PØL»·! LPv «120 
0CbP*2 K*

»NE ICln·«
»r< DELMYl

tCbA* US.

lSA ΤΕΠΡΑ ««LOAS REOlSTEPS 
LS* TEf^
LD» TEr*<

004021 
4022 60 
•020 60

00919 
00916 «B10
00917 4010 AD 00 «e
00910 40(0 RC 02 40
00919 40(6 X 01 «0
00920 4021
00921 
00922 
00923
00924 4024 
00929 4024
BB926 4034 
00927 4B3« X 00 40 
0092» 4B27 RB 07 
00929 4 R9 96 90 07 
B0930 4B3C «0 
00931 4B2D 
00932 4B2P 
00932 403D 
B0934 4B2D 
0B039 «BSD 
00936 4026 
00937 «B2D 
00936 4B3P P9 04 
00939 403F es BR 
06946 
66941

HL 5ZÎ vouBlEEF PTS .ro TPvtPpO 0»< OF
PTS .THS PQUT|r<B U0E6 CPPLlw*

ATS

'·~· AtOT T»< BASE ·*···
tPVOT LBK »00 

L6P 47 
BTR 1024*930.H 
pro

BEAS ·Μ*«

<PE0 TX PLACE TO PUT A Τς»« 
<0V. KAT»0MtCN> IF VQU WANT TQ

SEAS
04

4032 0S 06 04 
4039 P9 09

LSA 04
STA 1024*10
STA 1024*19
LSA 09

J* miN

Att Abk tMVt OÛNC

1«

4M7

40OA C9 FA 
40OC 00 01

06942 
6»943 4B3A X B(
66944 4BX 69 6C 64
66949 4B3F
66940 4*3P X 5<
06947 4B*(
66S40 4>44
66949
66996 «HS U 96
66991 «HB E6 97
66992 «HD 26 69 4»
66993 4096 2» C* FF
66994 
66999 
66990
66997 4696 
66996 4BS6 
66999 4B96 
66906 4B96 
66901 «B96 X 2A 
66902 4Β9Α X 30 
66903 4B9C X H 
66904 4BK X 97 
66909 4006 X X 
06900 4M2 6C 67 40 
06907 4>X

4X9
06X9 4X0 X Μ 
6X76 4B06 X 6( 
6X71 4B0A X X 
06972 4B0C X 57 
66973 «B0C X Μ 
06974 4070 X 97 
06675 4ΒΓ2 B) X 
0X74 4B74 CS 61 
0X77 4070 F6 OC 
0057« 4070 C» Μ 
0X7» 4B7A F0 X 
699W 4B7C « 3P 
66961 4B7C X ES 
66962 4BM EE X 40 
66963 «BX 4C Μ «6 
669H 4BX 
669X 4BX X 
069X «MT 
66907 4X7 
«69X
66969 «B67 
0X96 4X7 AP 12 K 
0X91 
06S92
06993 406C U
06994 «MF
6X99 4B6F X X

4X1 01 X
669S7 «BS3 X »
B69M 4BX F6 χ
0059» 40,»7 I« 00
OH40O 4|z./ 40
06001 4XA
60062 4B9A X X
06063 40SC SI
6600« 4BK X Μ
X<X 40AO
060X 4X1
9^^ 4X1
06060 «XI
0606S 4X1
0X16 4X1
0X11 «0H2
6X12 4BA3 X X 46
6X13 «BA0 49 61
6X14 «BR6 BD X «0
0X19 «0A0 AS H 40
0X10 46RE X Μ
0X17 «BW X 64 40
6X16 4003 X X 40
6X19 4BX 09 X
Xt26 «BW es X 40
06021 4000 D6
00022 «BK
66023 40K
6002« 4BK
0X29 «BK
06620 «BR X X «0 
60027 4IX X 
06026 4BC6 X 
β0Λ39 «Kl X 
6X30 «BC2 X 
6X31 «BC3 16 
06032 «K* X 36 
0X33 40C0 6D X H 
66034 «K» X es 46 
6XX 4BCC Z9 X 
6XX 4BCE <9 30 
0X37 «0M 6D X H 
00030 4X3 
6X39 «0P3 AD H «0 
Will «BK X 
»6041 «0D7 X 
6X42 «0M X 
06043 4BP9 X 
666 H «IDA 
6X«9 «0DB 0» M 
66040 «BSD BD 07 0« 
»6X7 
00046 4K3 29 X 
00049 «KS X 30 
00096 «K7 II H H 
6X91 
6X5* 
0X93 «KD X 
6X94 
6X99 
6X94 
6X97 «Kl 
0X90 «X2 X 30 
0X99 4X4 »D 05 04 
6O0X «X7 X X 40 
60X1 
66002 «XC 
00X) 
00004 4C01 
00X9 4C61
»0X7 
0X06 4C02 
00X9 «C02 
ex*» «CK 
OXM «ex X 6« 
0X72 «CH es 40 
0X7) 4ce7 es H «0 
0X74 4CX «SX«« 
6X79 4C60 X X «0
0X70 «cie 6P X 40
0X77 4C)3 6P »7 46
0X7» «c:0 os bi D»
0X7» 4C19 »D 20 De
666X 4C(C H» OC
0X01 4C1E
00002 4C·.
0X63 4C22
0X6· 4C22
»0065 4C22
ØXX

*0.»T 
40Z.r 
409A

Μ

F0 
10

10

•Kt AS 04 40

40EA 
4KA AS 09 40
«KE 6A
«SEF 6A
«BF0 6A

10

4IPA 29 OF 
63 30 
40 04 U44»ξ

4C01 
4CS) 00

0C 00 40 
00

4ζ«2

OVCA

OVCAl

Foac

lSA 642
STA Plot
LSA 04 
0TA PtOTT
LSV 00 
0TV FLA02
CLC
LOA PLOT 
PSC 41 
STA PLOT 
LSA PLOTT 
ABC 40 
STA PLOTT 
LSA (PLOT/.V 
cr* 41 
KO OVEIU 
cr* 40 
KO CrvER^ 
CF* 0C3 
Μ 
irc MET 
jr* r*(H
»re

FIRE
LSA HMD 
cr* 4290 
0CS FOPEl
PTØ

PMOA Humcp 
.F!PC PATE

FOPEl LBV 440
LOA (PL0T7.V 
CF* ØM 
KO F0PE2 
LP· 4« 
PTS

F0PE2 LBR 46
STA <PLOT>.S' 
LOV 40 
RTS

SCOPE ROMTINC «Μ·«·
SCOPE KP 

CLC 
LPA SC0P6 
POC 41 
STA SC0P6 
LpA SCOPS 
P9C 40 
STA SC0P9 
LBA SCOP« 
PPC 40 
STA SCO»« 
CL6

»APP 1 TO Tk< 
»SCOPE
.CHECK FOP TK 
.CPRRV 01T
.ANS AOAIM

.T»< scope HAS NOW BEEN iMCPEHEMTED 

.NOW SISPLAV IT
LSA SC0P6 
POP A 
POP A 
POP A 
PC* A 
CLC 
A9C 440 
STA 0CST«9 
LOA 0COP6 

019
A9C 440 
STA SCST*0
LSA SCQP9
POP A
POP A
RCA A
POP A
CbL
AK 040
STR SCOT·?
LOA SC0P9
ANO 419
PSC 040
STA SC0T*B

lOA U0P4 
POP A 
POP A 
POP A 
ρςρ A
CLC
PSC 440
STA SC»T.9
LSA SC0P4 
AN6 019 
AK 440 
STA V.ST*4

<KAW OUT LCAST SIO. NOSi

.C9NVCAT TO ASCII

.OCT LEAST 0X0. NlIlbE

.CAAAV BXT AUST K 0

.REPEAT FOP 

.T*< OT<P 

.SIOITB

.^HE iCOAE :$ NQU ON THE UAEEH
ATS

AESCT ><OAC .
•EKT LPA 40

STR SCC«6 
STA SC0P9 
STA SCO*« 
STA PIED 
STA FlAO 
STA FLA^iX 
STA 93201 
STA 93200 
LPA 4U 
i»A PO»
RTS

.END

FLAOS ETC

SCQA · 0

ALIVE AOAIN
LAN FIRE 

.Black on 

.Slack

NXOSbE OF SCREEN
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robustness and reliability were 
excellent... a really good feel toAe

not oneaction... a pleasuie to use
game failed to load... nice professional^ 

Ilikeit... very impressed

• · · • · Φ

• · · • · ·

EXTRACTS: J.D. COLLINS 
GIANTTEST VICCOMPUTING 

(Vol. 2 Issue 5 June. ’83)

DON T JUST TAKE 
OUR WORD FOR IT!

Λ «W·*

SDMLOCK MICROWARE 
SUPERB SOFTWARE FOR THE VIC 20 I

f

iFSlROVFniPI -_ . r^^Bj
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1

ϊ««ι«ΐΑ·ηνη
sœsâsâsssms;

e -■-*K
,1 
I

»’S

Ï-V

-1 
n

us«*
1

SP.01 SKRAMBLE 
Destroy the enemy 
Installationsand 
missiles in their under* 
ground silo. Joystick 
or keyboard 
M/code. £7.95

SP.02JUMPINJACK 
Cross a busy road and 
treacherous river to get 
Jack home. Joystick or 
keyboard. Multi'Colour

£7.95HbResGr. 
M/code.

' I

▼du
f;
w· « <

■>

s t·

Í.20Í k" W

4*^
, ^Zl f

·*·.

I

< a

• I'' ■' · “
Z I

Í »

«»

SP,15 SCORPION 
Destroy the poisonous 
cacti and deadly 
scorpions to survive. 
Joystick or keyboard.

SP.D3 TRIAD Defend 
your base against the 
sulcldlefleets of alien 
hoverships. Joysticks 

5z'2Sr^7.9S »«·· i.l.93

SP.O4 GRIDTRAP Your man has been 
placed on a grid of traps which open after 
he walks over them. Defuse the time 
bombs in lessthan 60 seconds 
Further hazards are presented by a series 
of mines scattered around the grid which 
cannot be walked on and a wandering 
BOOT' which must be avoided The more 
you pl» this one the harder it gets, bonus 
life 100.000 points. Programmed in
Machine Code. Hires Colour Graphics and 
novel musical sound effects 
Joystick or key board control. £7.95

ASTRQ

I

aLeA^?2i) ···

ώ- -.^5 v*’\
«
z

na>«M som 
IK TRHiASn 

ATWK sv;«a μ
. ΗΠΜΜΠ..

MM

MM IDOUlMeKTW
Pl vewft/

ák »i

».

rM
SP.16 MULTITRON Lightning responses 
are demanded when manning your 
Starfighter through what can only be 
described as the biggest alien encounter 
of all time Use your laser cannon, destroy 
or be destroyed The Cosmic Phoenix. 
Space Turtles. Star Hoppers. Tri Missiles. 
Warp Stingers, and Meanies defend the 
space lanes in wave after wave of invasion 
action. The ultimate journey now awaits 
you The winding space corridorl Hi res 
colour graphics Sound effects 
Joystick or keyboard M/code £7.95

-k· ;
Ç?"'

I

WP THE_C0MM0D0RE 64
LW02 JUMPIN JACK Enhanced 
features. Hi-res multi colour 
graphics. Sprite graphics. y
Synthysound. 2 Player option. X

£8.95 aÄsete £8.95 XZ

LW01 SKRAMBLE Enhanced 
features. Hbresgraphics. Sprite 
graphics. Synthysound. No 2 
option. Pixel plot 
graphics. Screen 
scroll.
L03 TRIAD Hl res graphics. Sprite LW04 CftlOTRAP Hi-res 
graphics. Synthysound. Pixel plot graphics. Sprite graphics.
graphics. 2 Player and — Synthysound
gameieveloption DO.^O etc£8.95 £8.95

Sp.oe ASTRO 
FIGHTERS A space duel 
played by two players 
at once. Requires 
» £6.95

SP.07 CHOPPER
Attack and destroy the 
enemy base but watch 
out for guided 
missiles. Joystick or
Ä £6.95

AMER>CVj| AriEGRESS
uKunwo

Λί ··

HS4

aO61 834 
iSl 4233

SP.Od DESTROYER 
Battle against Sea Air 
attack with the 
destroyer H.M.S. 
Victory. Joystick not
S£7.95

s'!__________
S?.9CÙNFlGHTÜuel 
with a deadly hombre 
in a western shootout 
play the computer or 
2nd player. Joystick

£6.95

7

sem:eT1m-srvE
7^·^

r-

or keytrøard 
Μ code.

SP.13STAH5MIP 
ESCAPE A compel ling 
and exciting real time 
graphicspace adven-

SP. 10 SPACE RESCUE 
Pilot your rescue craft 
through the asteroid 
belt and save the . . . ,
stranded crew. Joystick ture game. Joystick 
or keyboard. 
M/code.

orkeyboard^^ 
£6»95 w/code. £9,95

I
P

><

<9ο·

SP.IA DATA PACK 
A three program data 
file handling utility 
package and .

/·

IB IL

It

$R.12PUULEPACK 
A compendium of SixSEND FOR YOUR SUMLOCK

MICROWARE NOW OR FOR A intriguing puzzles and
95 combined 

educational quiz. 

£8.95 Å

SP.17 AT THE CIRCUS 
Requires 3K or more 
expansion Educational ____________ _ _ - « -
addlngandsubtractlng FREE BROCHURE AND YOUR 
programforA-eyaar NEAREST DEALER

INFORMATION
olds 3 Levels animated 
graphics, (not 
Illustrated) £5.95

wnnmm
micnawARE

198 Deansgate. Manchester, M3 3NE.
AVAILABLE FROM GOOD COMPUTER DEALERS AND BOOK SHOPS NATIONWIDE INCLUDING: 
WILDINGS. SHERRAT A HUGHES. JOHN MENZIES. OVERSEAS EXPORT
APPL CATION ALL SOFTWARE IS FULLY GUARANTEED. PRICES INCLUDE POSTAGE & PACKING
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PAINTER £8 ARCADE
GAME* One of the best. Paint your 
grids and score before the fizzers get 
you.

1

PAINTER 48K £5.75 ARCADE
GAMEPatrick s a keen painter but otó 
rollers ΟοηΊ like spray cans and 
ver>gefuily set out to crush him.

BOUNCER£8ARCADE
GAME Thank your lucky stars for 
the anti matter scoop to catcrt the 
BEEBOIDS before they drain the 
universe intooblivton.

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.

Λ
t

4» ./X î

DEADWOOD £6.90 
1-4 PLAYER ADVENTURE 
GAMEAn Ideal family game for 
everyone who can decide where to 
invest their bank roll in the long slog 
to millions. 

V

•h
*

»

«

SWASHBUCKLERS £6.90 
14 PLAYER ADVENTURE 
GAM E Up to four pirate ships laden 
with treasure that you want. Scurvy 
knaves and smahpox too don't help. And 
is Leper Island the best place to go?

>
/ 
7

f
CYLON ATTACK £8Real time 
three dimensional space battle. Protect 
your mother ship from hordes of 
attacking CYLONS.

JUNGLE FEVER £6.90 
ARCADE GAME It s got 
everything, with an exotic horror array of 
nasty natives, man-eating spiders and 
crocodiles too.

---------------------------- £6.901-2 PLAYER CRICKET
_____________________ Be a cricket star and enjoy all the hazards of cricket to 
beat your equally keen opponent.

-----------------------------------------------£8 ADVENTURE GAME
A beautiful princess waits for 

you to save her. But how can you get into the castle? The clues lead you to the 
hidden guarded prison.
----------- ------------------------------------------------------- £8 ADVENTURE GAME

You're only an 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.

_____________________________  £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. 

________________ £8 ARCADE GAME
It’s tough going toget FROG across road and river. Snakes 

and crocodiles too, but there’s a lady FROG I 

-----------------------£8 ARCADE GAME* 
___Fast or slow, skill and speed are needed to beat the enemy
aircraft attack.

PAINTER £8 ARCADE
GAM E One of the best Paint your 
grids and score before the fizzers get 
you. Same as the highly 
successful BBC game.,

s 
o 
F 
T

SO FT·

Ä R 
E

PAINTER £8 ARCADE
GAME*One of the best. Paint your 
grids and score before the fizzers get 
you. Same as the highly successful 
BBC game.

DEATH SATELLITE £6.90 
ADVENTURE GAME You've run 
out of fuel on an orbiting satellite near a 
forbidding robot planet with mutant 
monsters guarding your vital fuel supply. 
Can your wits help ^u to survive?

ZODIAC £6.90 ADVENTURE
GAME An intricate game with pit falls 
to surprise, frustrate and kill you before 
you find your successful way. But you 
can be resurrected.

AVAILABLE FROM 
YOUR LOCAL DEALER 
AND MOST COMPUTER 

BOOK SHOPS.

Also at:
\ JOHN MENZIES
\ ’W.H. SMITH 
\ (starred Items only)

WA RE

H««’. WRCLAYCAfO
V«4

830 HYDE ROAD 
O MANCHESTER 
k. M187JD

A& F software
Direct from mail order dept. Tel: 061 -223 6206



AMSOFT TERMINAL I
A wSOFTWARE

i:·

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.
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-ZXMONis 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.
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. AMAZON 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.
On the Spectrum AM-EDIZON is a combined 
editor/assembler 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 Ô- 
produce up to 414 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.
AM-ZXCONV will load tapes created by the 21X81 
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.
AH prices include 144 T, post & packing. We provide a 
telephone advisory service from 9.00-6.00 Mon-Fri 
and 9.00 until 12.00 Sat.

AMERSHAM SOFTWARE LTD.
Long Roof, Nervines Rd., 

Amersham, Bucks.
(02403) 6231

Spectrum version £7. tA

Terminal Software are FIRST with a Commodore tíff 
games cassette that has SIMULTANEOUS two- ' . 
player action: SUPER DOGFIGHT. Our SUPER 

. SKRAMBLE and SUPER GRIDDER have, already set a 
standard for games that other manufacturers find 

, ^«¿d to equal...Rec. Prices £9.95. ·

NEW to the VIC 20 range (twelve programs in all), is 
PINBALL WIZARD. We call it a wonder of simulation 
that makes unsurpassed use of the VIC’s graphics: 

most other people are ccxitent to use words like 
‘ ■ "amazing" and "exciting". PINBALL WIZARD is

PURE ErqOYMENT...Rec Price £7.95 ·.
TERMINAL SOFTWARE: Qames for the COMMODORE , 

VIC 20, SPECTRUM. DRAGON 32, BBC. ..

NOW AVAILABLE IN

GreenchipI

à

.ciSoi.

η

A

1:3

. "i At'.l Hi II

TERMINAL SOFTWARE
• SSCHURCHLAÎÆ.PRESTWfCH.MANCHESTERMaSSAJ, 

. · ΤΕί06ΐπ39313 .
ΡΗΙΝσΚΆΙ WIOLESALE DETTRIBUTORS ’ "

. PCS hUACK6UP_\. CentreSoft 'west midlaíjos SoftShop London

Ϊ

»aæ I HIPS
HANHDNT

Ll.
Æ

λ/

The most 
terrifying aliens 
yet seen on a 
Vic 20.
Can you escape? 
or will you be 
another victim 
of their 
relentless pursuit?

1

I 
I

1

1

MAN HUNT 
A great game 
from H.F.S. 
only £5.95 
postage free to 
U.K.

/ Order direct to 
H.F.S.

/ 35 Fenton Place, 
/ Porthcawl, 

Z Mld-Glamorgan,
CF38 3DW./ ▼ Dragon version of 
the Manhunt 
coming soon.

1

Please rush me..............................................cassette/s of MAN
HUNT. I enclose a cheque/P.O. value £...................................
payable to: H.F.S. Software, 35 Fenton Place, 
Porthcawl, Mld-Glamorgan, CF36 3DW.Mid'Glamorgan,

NAME

ADDRESS

POSTCODE

148 YOUR COMPUTER. SEPTEMBER 1983



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".

GUARANTEE
■ Last November I purchased 8 
16K Spectrum. I found this vcr> 
useful but as 1 progressed 1 
found that the 9K RAM 
available to the user was 
insufficient for larger programs 
and databases. I have seen 
various advertisements for 
upgrades to 48K for far less than 
the £60 Sinclair upgrade. I have 
been led to believe that install­
ation of such an upgrade 
requires the machine to be taken 
apart. Does this void the Sinclair | keyboard. The Vic-20 has á good 
guarantee, and if so, do the 
companies selling such upgrades 
offer their own guarantee? Are 
the upgrades easy to fit or do you 
have to send in your Spectrum 
for fating?

P Crawley, 
Bneknell, Salop | |\|Q POINT 

As FAR AS I can determine, only one 
company — Kempsione — claims 
its memory upgrade will not void 
lhe guarantee. You are right in 
saying the machine must be taken 
apan to fit the unit. I’he vast 
majoriiy of companies selling the 

upgrade units provide a fitt.ng | f fee“l""lhe”r; "‘ü
service. Functionally, there is no ' 
difference between a Sinclair 
memory upgrade, and a non-Sinclair 
one. You may well find that the 
Microdrive is more use to you for 
database programs and may there­
fore prefer to save your money for 

lhe drive.

A GOOD BUY
■ I wish to buy a computer for 
around £400 or less which will be 
used predominately for word- 
processing. Which one is the best 
to get?

Γί'η« Gifford, 
Hastings, East Sussex. 

There are several computers in the 
price range you mention which 
provide you with serviceable word- 
processing capabilities. The main 
things to look for are a “proper” 
keyboard, that is, one which is like a 
typewriter keyboard and a word­
processing program for that 
machine. Both these pretty obvious 
conditions must be met. There are 
several computers which have word 
processor programs available, but 
have keyboards which do not sustain 
long term typing and could not 
support touch typing. As well, if you 
are interested in writing long 
sections of text — as opposed to , 'st 
two and three page letters — you wiii 
need text storage and for practical 
use, this should be on disk. 
However, adding disks will move the 
cost of lhe computer out of the range 
you specify. The BBC Micro is one

KSSPONSS FRAME

machine you should consider. Both 
the BBC’s word processing pro­
grams View and Wordwise are 
available in ROM — View is £52, 
Wordwise is £34.50! Having a 
program in ROM means it is always 
available, simply by typing in a 
command. Gemini Marketing, 
03952-5832, is one of many other 
companies which provides a word 
processing package for the BBC 
Micro. Its program, which is 
designed primarily for letter-writing, 
is £19.95. The Dragon is also worth 
considering, as it has a fairly good 

keyboard, a choice of several word 
processing programs, but its coarse 
screen — 23 characters across — is 
seen by many as a disadvantage for 

word processing.

■ Could you please explain 
why the Point instruction does 
not work while using Print state· 
ments on our BBC Micro Model 
B with 1.2 operating system and 
did not work when we had the 
0.1 OS either? I find this problem

probably some way of making it 

work.
Colin MacDonald^ 

BothwU, Glasgow. 
The only reason I can imagine for it 
not appearing to work is that you are 
trying to use it in mode 7 — it only 
works in modes 0 to 6 — and that 
you are trying to get it to work with 
Print Tab coordinates. Point co­
ordinates start in the bottom left 
hand corner of the screen. The grid 
is from 0 to 1023 and from 0 to 1379.

ZX-81 KEYBOARD
■ 1 am a ZX-81 owner. 1 am 
considering purchasing a full- 
size keyboard for my machine. I 
would like this keyboard to have 
repeat facilities and possibly 
single-key Edit, Function, 
Rubout and the like. The choice 
on the market is bewildering. 
However, the keyboard 1 am 
most interested in, from Harris 
and Lockyer Associates, will not 
fit the ZX-81 PCB inside. This is 
annoying because if I am going 
to buy other add-ons which fit on 
the edge connector — my ZX-81 
is tilted at an angle to let the heat 
out — the weight of them, as 
they are not resting on the table, 
will probably either break them 
vf cause a whiteout when they 
wobble. What keyboard should I 
buv? «

David Wildings 
Landofii Ν16.

The choice problem has been 
compounded by your decision to 
have the computer at an angle. 1 use 
an extension keyboard on a desk. 
Above the desk is a small shelf which 
is not connected to the desk. The 
ZX-81, RAMpack and the rest, sit 
on this shelf. The ZX-81 is raised 
slightly off the shelf, held at the 
edges, to allow heat to escape. 
However, it is not tilted, but stands 
parallel to the shelf 1 have a large 
bulldog clip holding the cable onto 
the edge of the shelf between the 
computer and the keyboard. This 
means that even if I knock the 
keyboard, this is not transmitted to 
the computer. I'here are several 
suitable keyboards on the market, 
any of which should serve you well. 
Ortainly, we have not heard about 
recurrent problems with any brand. 
Simplify your choice by realising 
vou do not have lhe ZX-81 on an 
angle.

ANIMATION
■ 1 own a 16K ZX Spectrum 
which 1 have found is not very 
good for some kinds of high- 
resolution animated graphics. 
The BBC’s VDU 19 command 
seems to help here. I was 
wondering if there was any 
routine which 1 could use to 
emulate this?

Alan Thompson, 
Asham, Penrith.

I DO NOT know of any ‘pre-poited’ 
routine to carry out VDU 19’s 
function. You can easily change the 
whole background colour of the 
Spectrum screen without disturbing 
what IS on it, by declaring an array 
704 characters long, thus:

DIM ASI704».
then printing this At 0, 0 prefaced 
by Over 1. Putting graphics within 
strings, and then manipulating them 
by string-slicing is the simplest and, 
in many cases, the fastest way to get 
moving graphics on the Spectrum in 
Basic. If you wish to progress into 
machine code, and create your own 
VDU 19, there are a number of 
books which could help you, 
including Machine Language Made 
Simple on the Spectrum by Tang, 
Mastering Machine Code on the ZX 
Spectrum by Baker, and Spectrum 
Machine Code Made Easy, books one 
and two, Holmes and Walsh.

LYNX QUERY
■ As a present ZX-81 owner, I 
am contemplating upgrading to 
a more advanced machine. The 
computer I have in mind is the 
Lynx but I have one grave mis­
giving about the machine — it 
only handles single statement 
lines. My question is: can the 
machine be made to handle 
multi-statement lines easily? 
Apart from this query, the Lynx 
seems to suit my requirements 
admirably, so I will wait for an 
answer from you before i go out 
and buy my Lynx.

R Dranu 
Salt a CAnnwaU.

The Lynx is not provided with 
multi-statement lines. However, it 
does accept lines with decimal 
points, so 10.453 is a valid line 
number, which should allow you to 
insen as many lines as you like in a 
program. Multi-statement lines 
cannot be easily emulated on the 
Lynx. Having more than one 
statement to a line number is not 
considered very good programming 
practice in some circles, as it can 
lead to listings which are very hard 
to read and to debug. One time when 
thev are very useful is when you 
want the computer to evaluate an If- 
Then statement, and to carry out, or 

jump, a 
depending on the outcome of the 
evaluation. You can get round this, 
as I am sure you have learnt to do, 
on the ZX-81 by using the If-Then 
to jump a section of unwanted code. 
You may well find that other 
features provided by the Lynx will 
compensate for lhe tack of multi- 
statement lines.

series of instructions

I WANT ARRAYS
■ Your review of the Computer 
Lynx stressed the potential of 
this machine for expansion and 
its CP/M compatibility. In 
another part of the magazine, it 
was mentioned that the Lynx 
was weak on string handling and 
could not use string arrays. The 
review mentions CP/M as 
handling files of data which 
presumably implies some form 
of array in use. Does this mean 
that the Lynx has to expand to 
CP/M before file handling is 
possible or is the string 
restriction caused by lhe Basic 
used? If so, would Forth or 
Pascal provide arrays?

or

T Asquith, 
Newport, Shropshire.

Yoi' seem to have confused a coupie 
of points. The Lynx, when first 
issued, did not provide string arrays, 
but the reaction to this was so 
negative, the Basic was modified. 
String handling is a quite different 
issue from CP/M. CP/M stands for 

Control Program/Microcomputer, a 
very widely used disc-operating 
system developed and marketed by 
Digital Research, Pacific (»rove, 
California. A large quantity of 
public domain software is available 
to run on CP/M machines.

DO NOT CHANGE
■ 1 recently purchased by mail 
order the *Book of Listings’ for 
my BBC Model B Micro. I was 
somewhat disappointed to 
discover the book is written for 
the operating system 0.1 having 
recently had my micro fitted 
with the 1.2. Please could you 
advise which of the listings in the 
book will not run on the 1.2, and 
if possible, any changes to adapt 
those listings?

Nigel 
Hags hot, Surrey.

Ai l pRtxiRAMS in the book will work 
on the 1.2 OS. I
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experts in business systems now bringing professionalism into the home 
market for the SPECTRUM, ORIC, DRAGON and APPLE II micro-computers.
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ORIC 6502 ASSEMBIER/EDITOR 
Probably the best ORIC program on 
the market. With this powerful 
software the full potential of the 
ORIC can be realised by writing your 
own machine code programs and 
routines.
Full operating instructions are 
included.....  ......£795

DRAGON 6809 ASSEMBLER/ 
EDITOR land UTILITIESI
With this powerful software realise 
the full potential of this splendid 
micro by writing your own machine 
code programs and routines. Caters 
for all 6809 mnemonics 
Pull operating instructions are 
included.......
(excellent value!)

£7 95
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VChOO contains four quality action« 
packed programs 
Oric. Dragon

ATLANTIS

£6 95

Atlantis for the Dragon 32
An exciting and challenging game 
where your mission is to destroy 
the city of Atlantis But beware, 
as the game progresses your 
mission becomes increasingly more 
complex .................... £5.95 

(by QED designer Μ Dixon)
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VC2 0 contains another four quality 
action packed programs 
Dragon ................. £6 95 

(by OEO designer C.A Smith!
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VC1 A video games specially for the 
APPLE IIT . Available on both 
cassette and disk

(cassette! £6 95
(disk) £8 95

VIDEO CHALLENGE
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THE VARIETY PACK 
25 specially selected programs to 
realise the potential of your new 
micro The best value around today* 
Spectrum. Oric. Dragon 
(LESS THAN 24p per program')

£5 95

HOME 
ACCOUNTS 

MANAGEMENT

ÄL,

&
^^^4

HOME ACCOUNTS MANAGEMENT 
Plan all your financial affairs with this 
QED quality system Features include 
budget creation, maintenance and 
balance of all accounts (including 
credit cards! Full monitoring of 
expenses against budget arid 
complete expense reporting This 
system is supplied with full 
documentation and operating 
instructions 
Spectrum. Oric. Dragon 
Apple II
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VIDEO CHALLENGE games for the Spectrum Four quality games 
on each cassette VCVS £6.95 VC2 S £6.95

(Alt 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 C.........

Name

Address

£6.95 VC2 $

memory.

(payable to Q.E.D. Systems).

Telephone No.

k /

£10 95
(disci £14 95
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Q.E.D. SYSTEMS. 2 SEFTON GARDENS. AUGHTON GREEN. ORMSKIRK. LANCS.. I
L
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sofTWMte na.
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

13 3 1933 J.BUU"= EM 3 - 1 c «INK
25015 =EM 3-BpniCS D5020 ©PINT INK 4. AT 3.ø,'‘D 100 Po J n t£ Pl ft UKtn RfteChftdE j. ft C t Γ 1 £ i ftd Rift EM graphics INK 3.AT Points" INKFetStft ClOCkWiSft 5050 PC XMT _INK 4 ; A* ©0 *. â * ft I __©PINT INK 3,AT 11,0 ’ ’ft£ Cannon '

T e £
-e..€c
Do N

memory they require before sending them, preferably on cassette.
I 5040 ©PINTWe pay between £6 and £36 for contributions published.

Tubewars
J Bull, 
Dursley, 
Gloucestershire.

The game Tvbewars runs on either the 16K 

or 48K ZX Spectrum. The game is based on 
the arcade game Tempest. Although it is 

written entirely in Basic it is still fast enough 

to be enjoyable. Instructions are included in

the listing but a couple of points should oe 

stressed- When an electron finishes its run by 

reaching the rim of the tube a magenta cannon 
is drawn up, indicating that portion of the rim 

is electrified. If your cannon runs over this 

section it is destroyed. Your cannon is also 

destroyed if it is in the path of an enemy when 

it finishes its run; by reaching the tube rim. 
the level number is the number of enemy that 
have to reach the rim before the game ends. 
That is if your cannon is not destroyed before.

5025 50 30 -PIN“^ k

5000
c

7,0.. I - Q u e “

5.AT 9,0.

10.0 Antic lOCKwise
51^*0 ©CIMT INK 5. AT 13,0 • Ä fjirf·, re- of En ft ft y That Bft 'ΌI'ft End" INK 4 AT 15,0

B § B B

/

SPACE

5 GO TO 800010 GO TO 500030 F^OT 95.152 RETURN31 C-IT 153,152S -24 RETURN32 FLIT 216.12·DRAU -12'*20 33 ©LOT 158 535 24 RETURN 34 ©LOT 95,53AU 35 12

DPAU 35 12 ;·ρ
AU 35.-12 

■ · *T » 
-24

CPAU 4.0 0 2 P
Al!

J
CPAU 12 RETURN CPAU 40 0

-20
CPA

CPAU 35 -12 CP

120 ped THEN GO TO 70001’^0 ET dsINT iRNC*0>+l GO 5uB9-e .ET -2 = .· LET yasy LE^ 3 . FT duRsdu LET C2sl PET.ET^ET dy2sdy:

PETUPN35 PLOT 95,53-5 243c PLOT 4.7.127 CPAU 12
PgTUPN CPAU -4.0 0 CPA

2 UR*.200 Cl 
lC" N201 PuQT 165 152PuØT 215 128 URN202 PuOT 215 128PLC*^ 214 58 L N

- 5 ? ■ 1S2

iPNC*d> +1 LET y2syLET c2al
95 152 CPAU 32 . -32 CPAU -32,-32 P PET.P

C-AAU -32 CPAU -54.-15 -32o * PE*
CPAU -54. . -15 

PETl-PCPAU -54. , 15

AU 40 kET i-ET d 41 LET

-20 PLOT 96.152 -24
DRAU -12 RETURN OPAU -40 0

-20
CP

y

RETURN 16 0 17uET d..=l42 i-ET kET d:>i 43 LET .: . e
44 = . 5_45 kET = . 5 45 ^E· ^ET sl5 kET dx=-l 50 CUE© 0 BEEP .005 10 K 2

.5

LET y=5 PETUPNLET ys7 RETURNLET ysS

’jy’-
le·" dy =-

19 PETUPN 17^E·^ d>. =1-E* :<S15 kET 'd^sø . . =15LET dx=-l >13-1d '

LET 3 y 50
LET ys8.5 RETURN kET ys9.5 PETJPN LET ys5.SPETUPN LET ysBRETURN LET ys7 RETURN INK. 5SEEP .005.20OUEP 1

LE’· 3,

-ET 2^
UE’ 3y

LE·^ dy=0
ET 3y=-

GO SUB 199*P INj GO 5Ue 199+pS0 IF C»P THEN LET 5Ce«C+100 GO pUEPRINT RT yl.Xl.aSfCl' 0
11

90 IF d=R then let SC=£C+75P int A"^ y 2 : 2 , bft I C 2 GO 5UB 13095 RETURN100 GO SUB É9+K GO -US 29+kN GO TO110 ^E·^ C=INT39* : / l=d UPN

y2 -2. b« I c2^

LET ksc INK. 2 INK 3 IF p =C THE7000
uET :1= -ET dylsdy

íRNC*S’+1 LET yl=y 
let C1=1

GO SUB LET d PET

Intelligent animal
C Wilson, 
Netherthang, 
Huddersfield.

Artificial intelligence sounds 

fascinating, but is rarely claimed for the 
ZX-81. The most common form of Al, an 

animal-guessing game can be found in many 
books, written for most computers. However, 
studying a listing with a view to adapting it to 
the ZX-81 tends to leave one with the view 

that, without Data Read, it is simply 

impossible.
Not so. When “Uncle Clive” said “Who 

needs Data Read?
handling facility which, in some respects, is 

actually superior to the normal data-handling 
routines. Using string-handling allows a much 

simpler, neater listing. The only disadvantage 
is that the game would slow down if the

INTELLIGENCE

») he offered a string-

fjufi be " Reθ :h 5080 • EUE^ 5090 LET ftslHKEvft 5 AND CODE ft 53 -^HEN LE* . $ ' *10 5100 5110 LuI 5130 PPIN“^ INK 5. AT 16 AP 5000 CJER 0 5010 Pul^ 96.152 .. 32 -3 CPAU 16,-15 CPAU -15 -15 5020 I PAU -·3.0 U -15.15 CPAU!5030 Plot 128,119 CPAU 0.7,0 16.8

P J »* P Σί

GC TO 5110
SO TO 5090

uCUE- Hsv< ♦

'St : t
IF coce v$ 4. 

U.'Al

INK 4·AT 17.13.·
-3

32 5

12 TjBE'··

DPA72'0 L . > > 'CPAU 0 -41CPAU -32 . -5 CPAU -32CPAU 0,40

OPAU

» cA CPA CPAU 15.15
CPACPAU 7,0.CPAU -15 -3 CPAU 0 7a .t 5 -DRA'.:DPAI.‘ 5040 ©lOT 95.151 PA. · 0 DRAU 32.32 5050 ©LOT 215 123DPA^. 5050 ©LOT 96.54 ‘.I · 0 5070 FkO’ PA'. 5200 5205 520· FEM g^ePhiC£ A 5210 PRINT AT yl,’ .A·

I

0

CPAU -16>8.
CPAU 32.-32 C

CPAU -54 , -15CPAU 54 . -16DRAU 32.32CPAU 32.-32 45,128 CPAU -54,-16 GO SUB 110 OVER 1

0 -3 CPA
CPAU 54.,-15 C

020 3

ft «L *-·
CPAU -32.32 CPAU -32CPAU 32 32

FlO’^ 214.65 15“* 54 04 P^OT 15·.54 95 54205 PuOT 95 63 T 49 S5 205 PuOT 49-SB 4S 125 ftO“* Pl I 95 ©

CPAU 54., 15

E^UPN
CPAU 64.. -15 4.5,125CPAU 32.-32

CPAU -54 15 PETuRf.32 RETURNCPAU 32.32 RETURN DRAU 54,15 PETUPN CPAU 54,-16 RETUR-
p^;

c
» * 209 1010 GO SUB 29+p 1020 fts Z 1030 INK 6 1040 I^ INKEySs"

1100 ©PINT AT y 1, xl.. i ft’, cl' yl=yl-dyi = cl + l 0 SUB 1001110 ©PINT INK. 4. AT yl.xl,,aí'C 1120 PRINT AT y2,x2, bft ic2.‘ i-E y2 =y2*dy2 ar2+l Ι­Ο SUE 1201130 PRINT INK 3.AT y2.X2.bft Ct 1200 IF k =p THEN GO TO 7000 1210 IF Γ;=ι THEN PRINT AT 21 2 ‘Al. Eneny Have Reached Pift" >-TO 7000 1500 GO TO 1000 5000 INK 2 L .4.5 BORDER 0 CLS 5010 PRINT INK B. AT _ø Ic R“

E·^ p sp* ί INKEv » = '·Χ ’’ ’ - IMr E'uET R sp +ip =0.+8-'P =9·+z GO SUB 29+P INK 2 “ THEN GO SUB cINK

GO SUB 130
<1, A .AT y2

REM 3 Γ J c£ -E· e$= AABBCCCC'
, «

A .B etc uET bfts
GO sue 30 LET rs0 LE·^ * =5

52 15 5220 AAEE-FGG ' 6230 kE^ P=i 5240 ^ET s c =05300 GO TO 1000 •000 IsEP 0 sF “^0 0 STEP -1 3+& ΞΕΕΡ .01 b 1 a BEEF .01 . a*2ME · T •010 □ RE •020©vâ’- S to Stop 7030* IF INKEyÍ = ’‘P‘•HEN RUN 107040 I^ INKEvfts’S' OR INKEy$=’S T"HEN 5T0F•050 GO TO ·0303000 DATA 0.0,0.3,0.0.0 .« 03010 DA*A 0.0 3,20.3,0.0.03020 CATA 0.3,20.34,20,3,0'0 3030 DATA 8 20,34.55,34.20,3,03040 DATA 0 0.20.3,20,0,0.0 3050 DATA 0.34,20.3,20.34,0,03050 DATA 55,34,20,3,20,34,65,03100 FOP e=0 TO 55 READ b. POKE USR a +a . b'3120 ©UN 10

FOP bGO SUB 2 BEEP .0
FOP a=l TO 5 INK b NEXT bBEEP ,01 : ê+4..ΞΕΕΡ BEEP 

âINK 5 A*PRINT AT 19.1: press
SCPRINT AT 0.11,;1,14., SClE^ ET :wET xl=xl+dxl Cl«9 THEN LET rsf+l P to

I OP INKE<S = '‘P
LETIF C2s9 THEN LET r=r+lLET x2sx2+dx2

BRIGHT 1 PAPER 0
BORDER 0 CLS

INK 4.. AT 1 .12; "

L &G

*ijeEuA ■ INK NEXT d PEAC b.

number of animals became too great. 
Dimensioning A$ at 2000 provides sufficient 
space for reasonable use, but the number can 

be increased without risk if you wish to 

become wider-ranging.

How, then, does string-handling work? 
Simply, the string is a chain of empty boxes, of 

a length fixed in a Dim statement. Each box 

can be filled by one character of our choice. 
Any part of the chain can be called upon. If 

Q$ = BACON, the Q$(4 TO)»ON. There are 
two snags to this. The first is the need to know 
exactly which part of the chain is required and 

the second is the time taken to look at each box 

separately.

Fortunately, the cure for the second 

problem is also the clue to the first problem. 
Before each entry in the string a pointer is 

placed, indicating the length of the entry. 
Thus, if the first entry is “an elephant”, the 

string would be as in figure 1.

This can be used to skip quickly along the

Figure 1.

ChrS 
11

A N E L E P H A N T NFS

Q$ 1 2 3 4 5 6 7 8 9 10 11 12 13

Siring. To read entry 2, you read Q$(l) — the 
length of entry 1 — add on the value found 

there, move the pointer along to this value on 
Q$, and the next box — called Next Free Byte 

— is where the length of entry 2 will be stored.
To use this in our program, we need three 

entries for every animal: first, an animal; then 
a distinguishing question; finally, a defining 

answer. In each case the length of entry must 

be stored in front of it.
Lines 99 to 170 initialise the variables. Line 

172 sends the program to the shortened 

version necessary for the first round of play. 
This is placed at the end, since it will not be 

used again.

Icontinued on next page)
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SOFTWARE FILE
(continued from previous page)

The subroutine al 180 is used each time new 

information is written into the string. The 

subroutine at 500 similarly reads all 
information from Q$. Notice that they are 

placed near the beginning for speed. Lines 510 

to 540 move the pointer along the string in 

jumps indicated by the Chr$ placed in NFB. 
When S = 0, you have reached the entry you 

need. Line 550 then reads the number of

characters indicated in NFB. The version of 
the game needed for all subsequent rounds 

starts at line 1000.
Finally, provision is made for saving all new 

information when you leave the game. Line 

3500 prepares to Save. When you press 
Newline at 3525 it will begin the Save routine 

leading to an auto-start. It is a good idea to 

record on alternate sides of the tape, so that a 
mistake still leaves you the last playable

version.
Once playing, do remember to answer in 

English. When you suggest a question, you 

must use a question mark. Similarly, when 

you name an animal, do not forget to put 
or “an” in front of it. ZX-81 uses the 

information exactly as you give it, so you must 
be accurate. Check your spelling before you 

press Newline. A mistyped word is there for 

ever.

“an 9» a”

SiHXTIAUISE98 ACM xei DIM 110 uer LeS 140 LPT Psi ISO LPT Ala"AN PLPFHRNT’· 160 LPT NFBsl LPT Cb0 GOTO 17S REM I 160 LPT 190 LET OSINFB*! TO NFB+LPM 
.1^5 LPT NFB=NFB + 1*LEN 200 LET C»C+1 205 LPT N«C 210 RETURN 499 REM Bread from 800 LET Rsl 608 LET SsC 810 LET SsS-1 820 IF THEN GOTO 880930 LET PeP+l*COOE O«<P> 840 GOTO 810 880 LET ZtsO9(P>l TO COOP 00(Pl ♦ P>860 RETURN 1000 PRINT ”MAMP you THOUGHT OF AN ANIMAL?*' 1008 LET C«N-1 to10 INPUT A* 1020 IF COOP ASs82 THEN GOTO 104 0 1030 GOTO 1010 1040 IF C<1 THEN LET CsO 1044 GOSUB 800 1046 IF CsO THEN GOTO 2117 1047 CLS

i■UPITU INTO O* 06(NFB)«CHA» L£N A*

|~ The machine-code loaders. 

10 'LOADER 1 
20 INPUT“ ENTER START'*;S 
30 LINE 1NPUT"DATA 
40 PRINTAS 
50 PRINT 
60 POKES,VAL(’’S«H’'*LEFT»<A»,2) ) J Α»-ΗΙD« (Α»,<> 
70 S-S*lî IF ASO 
ΙΟ LOADER 2 
20 DATA 96«ec,ETC (MACHINE CODE DATA) 
30 FOR F - START TO FINISH 
40 READ A4: POKEF, VAL < "&H**+AF> 
50 NEXT
The machine code.
START 
4000 
4001 
4002 
4003 
4004 
4005 
4006 
4007 
4008 
4009 
4010 
401 1 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034
4035 - 0 
4036 
4037 
4038
START e 4100 
4100 
4101 
4102 
4103 
4104 
4105 
4106 
4107

4000 
96 
8C 
81 
13 
25 
1 
39 
C6 
20 
3D 
C3 
4 
0 
IF 
1 
30 
IF 
C6 
20 
96 
80 
27 
5 
S6 
AA 
A7 
84 
3A 
B6 
9F 
A7 
Θ4 
3A 
8C 
6

25 
FB 
39

C6 
20 
ΘΕ
4 
21
34 
10 
A6

|A«

THEN 40 ELSE 30

84 
A7 
IF 
3A 
8C 
6 
0 
25 
F6 
35 
10 
30 
1 
8C
4

25 
EB 
SE 
4
3F 
B6 
BO

Θ4 
3A 
ec 
6 
0 
25 
FB 
39

4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4229
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
START · 4300

88 
EO 
30 
1
IF 
10 
C4 
10 
27 
3 
30 
88 
10 
8C 
6 
0 
25 
E3 
ΘΕ 
4 
20 
86 
80 
A7 
80 
8C 
4 
40 
26 
F7 
39

TAB e;2<;1050 PRINT ,, 1060 INPUT At 1070 LPT CsC+11080 GOSU6 8001090 IF COOP At«COOP Zt THEN GOT O 1120 1100 LET C»C-4 1110 GOTO 1040 1120 LET C«C>2 1130 GOSUB 5001140 PRINT ,>TAB 0;"I5 ΓΤ
1180 INPUT At1160 IF COOP At<>62 THEN GOTO 12 001X70 PRINT //TAB 0;"ARPFAT X CLC UER?·'1178 FOR Jsl TO 381176 NEXT I1180 GOTO 30001200 LET CsN1210 GOTO 21702000 GOSUB 1602008 CLS2010 PRINT 'HAUE YOU THOUGHT OF AH ANIMAL?*'2090 INPUT At2100 IF COOP At«62 THEN GOTO 211 8 2110 GOTO 2090 2116 GOSUB 800 2117 PRINT2120 PRINT TAB 0;**IS XT '·;Ζ0;2130 INPUT At2140 IF CODE At<>62 THEN GOTO 21 702148 PRINT

/ J

Scramble
Tony Eccles, 
Leyland, 
Lancashire.

Μ

This game uses only 1.5K and therefore can 

be greatly expanded. It uses both machine 

code and Basic. The object of the game is to 

see how long you can last without crashing or 
being blown up by a rocket. The rocket is

CHR$(170)
and the fuel is an inverse F. The keys used to 

play are the cursor keys, F and space-bar, The 

space-bar drops a bomb and F fires a missile. 
You get 20 points for hitting something with a 

bomb and 10 for hitting with a missile.
To load the program first type in the Basic 

— program 1 — that runs the game. Then

4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
41 19
4120
4121
4122
4123 - 40
4124
4125
4126
4127
4128
4129
4130
4131 - A7
4132
4133
4134
4135
4136
4137
4138
4139

START * 4200
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213

ΘΕ 
4 
0 
C6 
80 
A6 
84 
81 
AA 
26 
5
Ε7 
84 
A7

4300 
4301
4302 
4303
4304 
4305 
4306
4307 
4308
4309 
4310
4311 
4312
4313 
4314

BE 
6 
0 
A6 
84 
81 
2E 
26 
16
C6 
80 
E7 
84 
E6 
88

! continued on page 155!

2180 PRINT "AREI^T I CLEVER?*·2188 FOR H«1 TO 802166 NEXT Μ2160 GOTO 30002170 PRINT2180 PRINT "WHAT WAS XT?'*2190 INPUT At2196 LET Yt«At2200 PRINT / /‘^WMAT OUESTION COULO I ASK TO OJ6TINGUISH BETWPE
2210 INPLTT At2218 GOSUB 1Ô02220 PRINT -, WHAT WOULD THE ANS WPR BE FOR ^';TAB 0;Yt;'·?"2230 INPUT At2238 GOSUB 1802240 GOTO 30003000 CLS3010 PRINT AT 8,3; "MAY I TRY AGA
3020 INPUT Zt3029 CLS3030 IF COOP Zt«62 THEN GOTO lOO 03499 REM BSAVE3800 CLS^»^MT AT β-8; "FLEASP PRPPARATION 9hME MV NEU INFORM
3820 PRINT ¿/TAB 5,’PRPSS NEWLINP WHEN YOU ARE REAbv *'3828 IF XNKPYts"" THEN GOTO 3828 3830 SAVE 'ANIMALS"3838 CLS3840 GOTO 1OO0 I

1

Save this on tape. Next type in one of the two 

loader programs and begin typing in the 

machine code data, it is by the side of the 

mnemonics in the disassembly of my game, 
and check it. Finally check the machine code 

again then Save it on tape. There is a check in 

the Basic program to see if you have loaded the 

code — line 55 — if not then the program will 
stop. Also the reason for all the variables at the 

start is that this makes the program run 

quicker.
The machine code routines are as follows: 

4000 draws the landscape
4100 scrolls the landscape to the left
4200 move up the missiles 
4300 move the bombs down 
4400 print the score
4500 sound of explosion
4600 sound of bomb
4700 sound of laser
4800 part of the sound routines

1 E0=4000:El=4100:£2=4200:E3=4300s £4=4400:E5=45OO:E6=4 
600:E7=4700:T9=18
2 SO=O;51=1:32=2:53=3:54=4:S5=5:S6=6:S7=0.5:SS=10:S9=2 
0
3 Fl=341:F2=342:F3=343:F4=344:F5=345
4 L0=4024: Ll = 1060: L2=1024: Z 1»=CHR$ (128) : 22^=5TRI
NGi(5,128):H8=140
5 H0=100:Hl=128:H2=141:H3=170:H4=179:H5=223:H6=251:H7= 
480
6 T0=32:Tl=96:T2=89:T3=90:T4=45:T5=46 
10 M=0
20 POKE 65315163
30 F0RF=178 TO 181:P0KEF,80:NEXT
40 CLS 50:PRINTeSO,"score”; :PRINT@59, 
50 B=20:X=2O0
55 IF PEEK(4037)0248 THEN PRINT:PRINT“PLEASE LOAD THE 

MACHINE CODE.“;END
60 POKE H8,RND(58)+36:POKE H2,RND(52)-51: IF RND(30)>S7 

THEN POKE L0,S6 ELSE POKE L0,H3
70 EXEC EO
80 EXEC El
90 PRINTeX-Sl,Zl»5

11 score »I · “ships“53-M;

¡continued on pege 155)
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TIME DESTROYERS for the expanded Vic 20 (3K+)

eo
«¡Tu»

¿ejo

SHARKATTACK forthe 16K or 48K Spectrum

GAAIE5 THAT ARE 
HARDTOœAT

\X/hy? Because every single Romik action game is professionally written 
In machine code to give you all the thrills and action of a fast-moving arcade 
game. Everyone recorded on top quality tape, most of them playable either 
from the keyboard or with joysticks.

A lot of thought and development goes Into every game - and we 
guarantee no bugs to drive you mad. no infuriating gaps to interrupt your fun.

\X/hether pitted against invaders from alien worlds, tracking hungry 
sharks or frantically stalling the melt-down of a nuclear reactor you can be sure 
that If it's a Romik game you'll have a battle on your hands. The kind of battle 
that leaves no room for mistakes or hesitation.

UNEXPANDEO VIC 20 
Martian Ratder 
Sea Invasion 
Power Blaster 
Space Fortress 
Shark Attack 
Atom Smasher 
SpaceAttack 
Mind Twisters 
Multisound Synthesiser 
Pedes and Mutants

EXPANDED VIC 20 (3K. BK or 16K)
Time Destroyers £6.99
Moons of Jupiter £7.99

NEW! ADVENTURES FOR THE VIC 20 
Zorgon's Kingdom (BKor 16K) 

(real time graphic adventure)
Sword of Hrakel (3K. BK or 16K) 

(classic adventure)
The Golden Apple of Zeus (BKor I6K)

COMMODORE 64 
Multisound Synthesiser 

FREE COMPETITIONS
Every action game purchased brings a free 
entry into the national competition to find the 
Supreme Champion, and free entry into the 
annual Romik Grand Master competition with 
its fantastic prizes.

ROmiK 50FTÎURRE

BBC (Model A Of B)
£6.99 BirdsofPrey
£4.99 Atom Smasher
£5.99
£5.99 Strategic Command
£5.99
£6.99
£5.99 Romik Cube
£4.93 \)uhite Crystal (graphic adventure)
cî 2 ATARI 400 OR 800
to. 77

Convey Attack 
Cyclops

See-Saw Scramble

DRAGON

LYNX
Power Blaster

16K or 48K SPECTRUM
Colour Clash

£6.99 Galactic Trooper 
3D MonsterChase

£5.99 spectra Smash (plus Breakout) 
Shark Attack

£4.99

♦to.

>^■0·*

|k? 
S*·».
îei».

oToIø, *οΤοΤ·’ «Ταφα»

rfoTo
5>ToTe¡, /»JoTei óT««, ÿjîoio;o,

oí®

£6.99
£6.99

ATOM SMASHER for the BBC and unexpanded Vic 20

£9.99 POWER BLASTER for the Lynx and unexpanded Vic 20
£9.99
£9.99
£9.99
£9.99 SCORE 29 FUEL 09 LEVEL 7 Liue 733

£9.99

£9.99

£7.99 
£5.99 
£6.99
£6.99 
£5.99

ZX81
Super Nine - 91K games 

£14.99 Galactic Trooper! 16K)
TOP PRICES PAIDI

We re always on the lookout for new. top quality 
machine code arcade games for any machine. If 
you have what you consider a marketable game, 
let us know. Nobody pays higher royalties ÿan 

we do.

£4.99 
£4.99

s

À

·>#-

SPECTRA SMASH for the 16K or 48K Spectrum

Please send me further details of your games 
and a list of stockists.

For further details of all our games and a list of stockists 
complete the coupon and send It to;
Romik Software. 272 Argyll Avenue. Slough SLl 4HE

Name

Address

lowna

Age (If under 2 î)_ 

______________.c om pu te r



SPECTRUM
COMPUTING MADE SIMPLE

The Complete Spectrum 

ROM Disassembly
For the serious programmer 
who wants to get right to the 

heart of the Spectrum: its 16K 
ROM control program. Each 

ROM routine is clearly explained 
and all functionsand entry 

points within the ROM are made 
available for use in the user's 

own programs. 
Ά useful arxJ interesting book.'

Personal Computing News

Spectrum Hardware Manual
An indepth explanation for the 

electronic hobbyist who wants 
to know how the Spectrum 

actually works. 
The book reveals many features 

of the Spectrum hardware 
including a complete rundown 
on each component’s function, 

full circuit diagrams, and 
exciting practical construction 

projects.
Ά wealth of ideas.' 

Educational Equipment

SPECTRUM Books
3 Understanding Your Spectrum ...............
3 Spectrum Machine Linguge for The Absolute BegiAner

ovnTMi α
Λ

^PiusX

fe«
Over the Spectrum
SOexciting easy to enter 
programs designed specifically 
for the Spectrum. From mind 
blowing arcade action to 
intriguing strategy games, 
this book will allow the first 
time user to become familiar 
with how programs actually 
function.
‘A dear winner in the Spectrum 
Stakes.'
Personal Computer World.

SPEC]
Λ

A

w«aNUAL<

.AR«

DR. LOGAN’S 
MICRODRIVE 
BOOK 
COMING SOON!

3 Ow The Spectrum .....
3 The Complete Spectrum ROM Oi$essembty ..............
3 Spectrum Hanjware Manual .........................
□ Please let me kmr wh^ Or. Ιο|ιλ'$ Micmdnve Book is published.

. £7.95 .£$.95....£6.95.... £9.95 £5.95

UNDCMUNMNO 
VOWMCTMMI MD MM «·Μ MMteWEM
Mt IAN LOGAN

Understanding your 
Spectrum
A complete guide to the 
Spectrum software system for 
users who want to learn how to 
program this remarkable micro 
in both BASIC and Machine 
Language.
A special section explains how 
the ROM can be utilised in the 
user's own programs.
Ί cannot recommend this book 
too highly.’
Practical Computing

SrCCTRUM 
MACHMK 
LANGUAGt 
POGTHi 
ABSOUnV 
■WO

RI

y

y
EdMdbyW«vn1W«

4βΚ SPECTRUM Cassettes 
Q Pmirator
C 
c 
c

TheHobbiYTerror· OaktiJ 40
MelbourTw Ora«

. . .U.95 ... £14.95 ...£S.95. . . ΰ.95
□ Plu« Mfld mt iw» frit U p<fi C«Ul0(w.

I enclose my cheque/money order for £ 

Please debit my Access Card No.

Signature

Name

Expiry Date

Address

Postcode

Spectrum Machine 

Language for Beginners
A 'no jargon’ introduction 
to machine language 
programming for Spectrum 
users keen to progress beyond 
the limitations of BASIC. A self 
test questionnaire is also 
included.
The book concludes with 
the development of an entire 
machine language program 
from start to finish.

Trade enquiries 
welcome. <

All prices include VAT 
where apphceWe. 
Please ^d 80p for post 

and pack.

£

£ + p/p .80 

Total

£

OURNE HOUSE

enters to: 
131 Trafalgar Road 
Greenwich London SEIO

CormpoMtenc· te: 
Melbourne House 
Church Yard Tring 
Hertfordshire HP23 SLU

All Melbourne House cassette 
software is unconditionally 
guaranteed against malfunction. 
Access orders can be 
telephoned through on our 
24 hr ansafone (01) 858 7397.

MM tW. MM
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(continued from page 152)

4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338

START > 4400

4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410 · 7A
4411 * 39
START ■ 4500
4500
4501
4502

22 
Cl 
80 
27 
8 
96
B3 
SB 
14 
97 
63 
Θ6 
60 
A7 
88 
22 
30 
IF 
ec 
4 
0 
24 
OD 
39

4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4523 
4524 
4525 
4526
4527 - 11 
4528 - 97

START « 4600 
4600 - C6 
4601 
4602 
4603 
4604 
4605 
4606 
4607 
4608 
4609 
4610 
4611 
4612 
4613 
4614

A6 
84 
97 
8C 
F6 
1 
13 
D7 
BD 
56 
07 
BE 
BD 
12 
CO 
30 
1 
SC 
6 
0 
26 
1 
39 
7E

START
4700
4701
4702
4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721

4700 
C6
4
96 
8C 
SB
4F 
97 
8C 
60 
BA 
04 
BD 
BA 
06
5A 
26 
Fl 
39 
5A 
26 
ED 
39

DC 

64 

03 

62 

DO 

64 

F 

63 

BD 

95

BE 
S
CO

DO 
D7 
ec 
07 
BD 
07 
BE 
BD 
12 
CO 
5C 
26
F4 
39

START ■ 4800
4Θ00 
4801 
4802 
4803
4804
4805
4806
4807 
4808
4809 
4Θ10 
4611
4812
4813. - BO
4814
4815 
4816

BD 
BA 
D4 
96 
60 
60 
6A 
06 
60 
ΘΑ 
04 
96 
BE

BA
D6
39

Mini synthesiser

fconf/ht/ad from page 152)

100 R=X
110 IF ΡΕΕΚ(Ρ1)=Η5 AND X>T1 THEN X=X-TO:GOTO 160
120 IF PEEK(F4)=H5 AND B>T9 THEN B==B-S1 : X=X-fSI : GOTO 16
O
130 IF PEEK<F3)-H5 AND B<S9 THEN B^B+Sl:X=X-S1:G0T0160
140 IF PEEK(F2>=H5 AND X<H7 THEN X=X+T05SOTO 160
150 GOTO 170
160 PRINTeR-S2,22»;
170 IF PEEK(F5)-H5 THEN POKE X-fLI , T5s EXEC E6
180 EXEC E3
190 IF PEEK(F4)«H6 THEN 290
200 EXEC E2
210 D=L2+X
220 F—SO
225 I=PEEK<D*F>: IF KHO OR I>H1 THEN F=T2
226 F=:F+SlxIF F<4 THEN 225
250 IF F>T2 THEN 350
260 IF PEEK<H4)"S0 THEN 60
270 PRINTeSS, 
280 GOTO 60 
290 D=L2-fX 

300 F«S4
310 IF PEEK<F-fD) OHl THEN POKEF+D,H1 : POKE H4,S8:F=T3zA 
M=AM+S8:G0T0 330
320 POKEF+D,T4:FORH=1 TO lOsNEXT:POKEF4-D,H1
330 EXEC E3sEXEC E7xF=F+Sl:IF F<=B THEN 310
340 GOTO 200
350 PRINT@X,“xxxx"; : FOR F=1 TO lOzEXEC E5:NEXT 

I 360 M«M+S1:IF M>S3 THEN PRINTÔTO, ” >GAME □VER<’'5:END

””j:EXEC E4

II
370 FORF^l TO 1000:NEXT 
380 GOTO 40

Barnes, 
Huntingdon, 
Cambridgeshire.

3ÖS
This program is for a mini synthesiser 

using the BBC Model A or B. It will allow 

the user to key music directly from the 
keyboard, with four note variations and six 

different rhythm accompaniments. The 

pattern of the keys used to play music 

similar to the arrangement on a normal 
keyboard instrument, thus: 
Black notes: S D G H J
White notes: Z X C V B N Μ ?

Two octaves may be accessed. Holding 
down the Shift key engages the top octave. 
Pressing one of the keys fD to ß changes 

the sound of the note played, thus:
fO: Ping-type tone.
fl: Ping-type tone with long echo.
f2: Fantasy-type vibrato sound.
f3: Vibrato with echo.

Chords this being a main feature of 
the program — of two or three notes may 

be played. Auto-rhythm accompaniment is 

turned on or off with Tab and the rhythm 
required by one of the keys f4 to f9, thus:

f4: Rock rhythm version 1. 
f5: Rock rhythm version 2. 
f6: Rock rhythm version 3. 
f7: Waltz.
f8: Fast swing.
f9: Slow march.

If auto-rhythm is on when a rhythm is 

selected that rhythm will commence at the 
beginning of the next bar. I would advise 

serious users of this program to fit a 

hardware modification so that the internal 
sound may be amplified you will soon 
find the internal speaker inadequate. If, 
like me, you use a hi-fi amplifier then 

playing Acornsoft Planetoid once will 

convince you that the job was worth it.

5 REM FOR £ READ HASH CHARACTER 
lOREM »«SYNTHESISER*** 
20REM A.BARNES 1983 
30*TV255 
40ENVEL0PEl,0,0,0,0,0,0.0,120,-1,-1,-3,120,110 
50ENVEL0PE2,0,0,0,0,0,0,0,126,-10,-1,-!,126,96 
60M0DE7S RESTORE:PROCMC:PROCINS 
70R7.=590: JX-O 
80F0RAy.=0T012: READB·/.: A%?S<CSO=BZsNEXT 
9OFORAX=0T03: SOUNDS« 10+AX, 0,0,1 : ÆXT

lOOCALLScÖOO: Z%=INKEY (-1) *-4S: IF?«<70<255S0UNDS«l 1,1 ,?Β«70*4*4β+Ζ·/., 1 
110IF?St71<255S0UNDÍ«12,1, ?S<7l*4+4S+27., 1 
1201F7Se72<235S0UNDa«13,1 ,?S«72*4+48+Z7., 1
1301F AD VAL (-5) >0READAX ,BX ,CXs SOUNDO,-J%*A7.,BX,C7.: IFC%»0REST0RER7. 
140 IF INKEY (-97) J"/.=NOT (J7.) : RESTORER·/.: FORI 7.*=0T0999: NEXT
1501FINKE Y (-21) R7.«590 
160IFINKEY (-117) R7.=650 
170IFINKEY (-11Θ) R7.=710 
ISOIFINKEY<—23)R%®760 
190IFINKEY (-119) R7.-S20 
200 IF INKEY (-120) Ρ7.«860 
210IFINKEY(-33)ENVELOPE!,0,0,0,0,0,0,0,120,-I,-I,-5,120,110 
220IFINKEY(-114)ENVELOPE!,2,0,0,Ο,Ο,Ο,Ο,120,-1,-1,-!,120,110 
230IFINKEY<-!IS)ENVELOPE 1,1,2,-2,1,2,4,4,120,-!,-!,-2,120,110 
240IFINKEY(-116)ENVELOPE!,2,I,-1,1,2,4,2,120,-1,-1,-5,120,110 

2S0G0T0100 
260DEFPR0CMC 
27OF0R0y.=OT02STEP2t py.«s<coo 
280COPT OX 
290LDA£0:STASc74 8 STAS«75i LDA£2S5:STAS<70:STAa«7! X STA««72 
300. B LDXS(7SxLDAa(Ceo,X: TAX: LDY£2S5tLDA£a«8! 
310JSRIkFFF4xCPX£0:BEQ AiLDXS(74 

320LDAS«75:STAI(70,X: 1NX:STX8(74 
330CPX£3sBNE A:RTS 
340»A lNCSi7S:LDASi75xCnP£13:BNE BiRTSxltNEXT 
3S0ENDPR0C 
360DEFPROC1NS 
370PRINTCHR4141Î ’•SYNTHESISER” 
3eOPRINTCHR41411 "SYNTHES ISER·' 
390PRINTCHRS130$ ••Keyboard Layout:” 
400PRINTCHRS131;·’“ 
410PRINT'^Dlacl< notes: S D ß H J”
420PRINT’'White notes: 
430PRINTCHRS130| "Function Keys: ·' 
440PRI NTCHRt ! 311 '·

S D 
ZXCVBNM»“

(continued on page 153)
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Avoilable in September-please phone for soles information 
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The All-Purpose System
The MTX Series
The MTX Series is a new departure in micro-computer technology. 

Whether your needs os a user are for personal programming, gomes 
playing, scientific or process control, educational or business use the 

MTX Series is already capable or very easily adaptable to almost every 

application. Glance through the standard features below — you'll see 

what we mean.

4

>*X4Av

• 80 column video board

• 5 % " floppy discs

• 5%" hard discs
• CP/M 2.2, enabling the widely available range of CP/M based 

softwore

• Memotech Silicon discs — multiples of 256K of fast RAM 

expandable to 8m bytes

• Colour Wordstar

• A/D and D/A converters

• Networking i—i r-r i, <

Software
771© MTX's I6k ROM contains several languages and routines which 

enable the novice or the experienced programmer to make full use of 

the machine. Standard languages ore MTX BASIC, LOGO type 

commands, and NODDY. 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.

I

WM Ft
(,

'i, PS

P3
P/·

*̂'w-

Hardware
The MTX500 hos 32k of user RAM as standard (64k on the 512), 

expandable to 512k plus 16k of dedicated video RAM. Sixteen colours, 

40 column text, 256 x 192 

high resolution graphics 

with all sixteen colours 

available, and easily 

moveable user defined 

graphics (Sprites) combine 

to make effective screen 

displays quick and simple 

to achieve. Standard 

outputs are centronics 
printer port, two foystick ports, an uncommitted I/O port, 2400 Baud 

Cassette port, separate TV and Video Monitor ports, 3 voice sound 

with hifi output plus a dedicated games cartridge port. 

Other standard features include the Z80A processor 

running ot 4MHz, real time clock, full moving key keyboard with 79 keys 
Including eight function keys and separóte numeric pod.

'Ilt

Vi

9
1 »

T F· ·

-
* r ■

>4
«

j j

♦

• I

Λ

4
The Disc Based System
The MTX series has been produced with performance and expandability 

uppermost in the design team’s thoughts. When expanded to Disc level 
the computer supports the following facilities, which will be available in 

October;

Memofech Limited,

fli

S/o/ion Lone tnduzirial £sfa/e, Wifney> Oxon. 0X8 68X. 
Telephone Witney (0993) 2977. Telex 83372 Memfec G
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■We’re not just playing games...

BLOBBO SUPER MINEFIELD
A fast maze chase with untold perils You may have seen other Minefield 
and hazards. games but ours has tanks that lay

invisible mines, and spiders that are 
vtry tricky to avoid.

KILOPEDE FLIGHT SIMULATOR
This one is very fast - its not easy to Take off, navigate and land your high 
get past level two.

TOADO
Get the toad back to his nest 
don’t get run over or drown on the 

wav.

but
RADARSONAR
Eliminate submarines with a 
combination of radar screen and 
sonar, very realistic.

powered light aircraft. All the features 
of true flight.

o

MTXCALC
Sophisticated and powerful, the 
professional spreadsheet program.

CONTINENTAL INVADERS
Classic arcade action, with all the 
features that make this game so 
popular.

we mean business too.
MTX WORD PROCESSOR ACCOUNTING PACKAGE
All necessary features are included to Sales and Purchase Ledgers, stock 
give a powerful business tool. control, payroll - the complete 

business system.

ALSO AVAILABLE:
RESCUE, BEAVER, 
CONTINENTAL RAIDERS, PILE 
UP, SIGNAL MAN and many more.

PROJECT PLANNER
Speaks for itself, and helps you achieve 
deadlines efficientiv and effectively.* ·

I

STRATEGY BOARD GAMES
CHESS, BACKGAMMON. OTHELLO. DRAUGHTS.

EDUCATION PROGRAMS
MATHS 1 PHYSICS 1

The first two programs in a series of specially written software designed to 
teach at the pace and level best suited to the user. Sof tuare for the

d
CONTINENTAL SOFTWARE UNIT24 STATION LANE WITNEY



SOFTWARE FILE

TABiAuto rhythm on/off.·'

(continued from page 

4S0PRINT-f0i Ping-typ· ton· fro· kvya.- 460PRlNT**<f 11'Ping'typ· ton· with tong echo.“ 470PRINT"^ 21 Fantasy | f aat vi brato aound· ** 4Θ0ΡΑ1 NT " 4 31 Hedí um vi br ato-echo, " 490PRINT**f4iRock rhythm 1." 500PRINT'’<5iRock rhytha 2»- 510PRlNT**fbtPeck rhytha 3«" 520ΡΛΙΝΤ·**7ι Walt». · S3OFRINT**fetFaat awing·** 54OPR INT**^9i Bl ow march.** SSOPftlNT-560PRINT**SHIFTtHeld down to ongag· top octavo. " 570PftINT'CHRtl36| ***** PLAY NOH ***** B ENDPROC 5θ0Ι>ΑΤΑ-9θ,-θ2,-67,-51»-β3,-ΙΟΟ»-β4,-1Ο1 .-35,-96,-70,-102,-103 590DATA2,6«3,0,0,1,2,6,2,0,0,2,2,4,2,0,0,2,2,6,2,0,0,26OODATA2,6,2,0,0,2,2,6,2,0,0,2,2,4,1,0,0,1,2,4,1,0,0,1,2,4,1,0,0,1, 2,4,1,0,0,1 610DATA2,6,2.0,0,2,2,6,2.0,0,2.2,4,2,0,0,2,2,6,2.0.0.2 620DATA2.5,1,0,0,1,2,9,1.0.0,1,2.5,1,0,0.1.2,5.1.0.0.1 6300ATA2,6,1.0,0,1,2,6,1.0.0.1.2,6.1,0,0,1,2,6,1.0.0.1 64ODATAO,O,O 6900ATA2.6,3.0,0,1,2,6,2,0.0,2.2.4.2.0,0,2.2.6.1.0.0.1,2.4.1,0,0,1

A6OIMTA2,6,1.0.0,1,2,4,1,0,0,1,2,6,2,0,0,2,2,4,3.0.0,1,2,6.2,0.0,2 670bATA2.6.2.0.0.2.2.6.2.0.0.2.2,4,2.0.0,2,2,6,2,0,0,2 &Θ0ΙΜΤΑ2,S,1,0,0,3,2,S,1,0,0,1,2,S,1,0,0,1 &90DATA2,6,t,0,0,3,2,6,t,0,0,l,2,6,l,0,0,l 700DATAO, 0,0 7100ATA2,6,3.0,0,1,2,6,2,0,0,2,2,4,2,0,0,2,2,6,1,0,0,1.2,4,1,0,0,1 72ODATA2,6,3,0,0,1,2,6,2,0,0,2,2,4,2,0,0,2,2,&,1,0,0,1,2,4,1,0,0,1 7300ATA2.6,3,0,0,1,2,6,2,0,0,2,2,4,2,0,0,2,2,6,1,0,0,1.2,4.1,0,0,1 740DATA2,3,3,0,0,S,2,S,3,0,0,3,2,6,1,0,0,1 7500ATA0,0,0 76ODATA2,6,2,0,0,2,2,4,2,0,0,2,2,4,2,0,0,2 770DATA2,6,2,0,0,2,2,4,2,0,0,2,2,4,2,0,0,2 7SODATA2,6,2,0,0,2,2,4,2,0,0,2,2,4,2,0,0,2 790DATA2,S,1,0,0,1,2,S,1,0,0,1,2,S,1,0,0,1 eOODATA2.9,1,0,0,I,2,5,1,0,0,1,2,5,1,0,0,1 βΙΟΟΑΤΑΟ,Ο,Ο β2ΟΟΑΤΑ2,6,2,0,0,2,2,4,2,0,0,2,2,6,1,0,0,1,2,6,1,0,0,I β300ΑΤΑ2,4,2,O,O,2,2,6,1,0,0,1,2,6,1,0,0,1 Θ400ΑΤΑ2,4,2,0,0,2,2,5,2,0,0,2,2,5,2,0,0,2 eSODATAO,O,0 β600ΑΤΑ2,4,β,0,0,4,2,4,2,0,0,2,2,4,2,0,0,2,2,4,2,0,0,2 e70DATA2,6,4,0,0,4.2,4,2.0,0,2.2,4,2,0,0,2,2,4,2,0,0,2,2,4,2,0,0,2 eeODATA2,S,3,O,O,S,2,6,3,O,O,5 βΤΟΟΑΤΑΟ,Ο,Ο

Tron II
H Singh, 
Birmingham.

This is a two-player game of skill based on 

the light-cycle game in the film Tron. It runs 
on the unexpanded Vic-20 and uses the Vic’s 

sound and high-resolution graphics facilities to 
the full. The two players play the roles of 

Tron and the MCP and the objective of the 

game is to move along the grid trying to trap 

the opponent while avoiding the walls and 
trails. The first player to win 10 rounds wins 

the game.
Tron, who leaves the blue trail, uses the 

Commodore and Shift keys. The MCP, who 

leaves the red trail, uses the cursor keys. The 
keys move you anti-clockwise or clockwise by 

90”.
The program has two parts; the initialisation 

program which sets up the graphics and the 

main program which plays the game. Type in 
both programs and Save them before running. 
The structure of the main program is as 

follows:
10

1

15 to 45
70 to 95

Changes screen colour and sets up 
the variables
Set up graphic screen
Tron keyboard entry and check for 
crash

100 to 125 MCP keyboard entry and check for 
crash

500 to 630 Movement routines 
to 2010 Crash routines

2340 to 2900 Print winner and ask for replay
11·»

Death worm
K fí Littlefield, 
Carshalton, 
Surrey.

Death worm is a variation on the arcade 
game Centipede. Most of the action is 

performed by machine-code routines thus 

making the game fast.
There are four main machine-code routines 

— move worm, move base and fire, move 

bombs and the master program.
First, you must reserve some space for the 

code. Do this by entering:
1 REM (95 x's)
2 REM (98 x’s)
3 REM (74 x's)
4 REM (24 x's)

then enter the code loader — listing 1. Run 

(continued on page 167!

25 REM*IHITIRLISfiTIOH*30 REM««*»«««**«»«**»«35 PRINTCHPÍ( 142)CHR»'.8>40 P0KE52.2S P0KE56.28 F0RI=28T057 FOPJ=0TO7 RERDN P0KE716S+8*I + .T.N NEXT NEXT45 END50 DRTR198.230.246.222.206.198.198.19855 DRTR126.126,16.16.24.24,24,24.248.2Θ0.200.248.240,216.216.21650 DATR252.252,204,204,204.204.252.252,0,0.0.0.0-0·0.065 DRTR0,24.24,0.0.24,24.0.198.238,254.214.198.198.198.19870 DflTA254,254.. 198.192.192.198.254.254,252.252.204.204.252.192.192.19275 DATA12,12-12.12.255.255.12.12.24,36.66.90-219.219-66.12630 DATR126.66.90-90,219,195,36,24.12-252-130.185,185-130.252.1235 DATA12.63.65,157,157,65.63.12.4.4.168-168.169.169-40.4090 DATR40-40,42,42,106,106.4-4.4,4,42-42-106.106-40.4095 DflTR40.40.168.168,169.169-4-4,4.4-170.170.170.170.4·4·40.40.40■40.105.105·4040100 DATR126.126,102.102,102-102,126.126,56,56,24.24,24.24.60.60105 DRTR126,126,6 -126,126 - 96.126,126,126.126-6.126.126.6,126.126110 DATR96.96.1Θ8.108,126,126-12,12,126.126,96,126,126.6-126-126115 DflTA126,126,96.126.126.102.126.126-126.126.102,12.24,48.48-48120 DRTA126.126,102-126.126.102.126-126.126,126.102.126-126.6.126.126

I REM* TRON II «3 REM* MAIN PROGRAM *4 REM*»««*»*»»*»»«*»»«5 PÛKE3687S.10 P0KE36869.255:CLR PRINTCHRSt147)CHR»<8>10 P0KE36879.24 :P0KE36865,2Θ0·00=30720 :M=7904 T=7970 T1=1 Ml = 1 PRINT"15 FORI=7724T08163 - POKE1.37 POKEI+00.0 NEXT20 POKE7702.44 POKE7702+CO,12 P0KE7723.42 P0KE7723+C0.12 P0KE8164.43:P0KE8164+C 0.1225 P0KE8185.45 P0KE8135+C0.12
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HOME COMPUTERS
20K AQUARIUS ATARI 400/800

.
Λ __  _ è

AQUARIUS: The brand new Aquarius 
Personal Computer is part of Mattel 
Electronics latest developments in 
advanced technology and offers full 
home computing facilities, as well as 
extensive game play, using a very 
wide range of plug in cartridges. 
Since Aquarius is a Mattel Electronics 
product, it benefits by the company's

- wide experience of producing high 
technology equipment, as well as their game programming expertise which is evident 
from the advanced games which have been produced for the Intellivision. Aquarius costs 
£99 and comes with microsoft basic built In. It is so simple to use that you'll be writing 
your first programs within minutes of taking the machine out of Its box. You can even 
record the programs on your own cassette recorder at home, so you can use them again 
at a later date. Most available domestic tape recorders are compatible with the Aquarius.

A POWERFUL MACHINE: For all it's simplicity, it is also very sophisticated. It has a 
Z80A processor end it comas with 8K of built in ROM and 20K of RAM. expandable 
to 52K. It has a display of 40 x 24 characters, and a graphic resolution of 320x192 with 
a total character set of 256 (including the complete ASCII set with upper and lower case 
letters, numbers and additional graphic symbols). The keyboard has 49 full stroke 
moving keys, unlike some of the cheeper machines which have membrane keyboards. 
The size of the machine (excluding any of the additional peripherals), is 13'’x6"x2".

PERIPHERALS; It is very easy to increase the capabilities of your Aquarius as all the 
peripherals plug straight Into one another. You can add a Printer, a Modem, a Data 
Recorder. Mini Expander and other items. All of the peripherals are very easy to Install 
and what is more, they're easy to use. But the best news of all is. they're easy to afford.

CPM OPERATING CAPABILITY: The Aquarius is capable of being expanded to 52K 
RAM and later in 1983 a disk drive will be available for it. with the commercial CPM 
business operating system, This will allow you access to one of the largest software 
libraries in the world, with literally hundreds of programs available for you to use.

CARTRIDGES: Various sophisticated programs will be launched on plug in cartridges 
such as a VisicaJc type spreadsheet and a word processor. In addition there will be 
dozens of games and utilities and alternative languages such as 
Logo, which combined with the built in microsoft basic gives an 
unbeatable combination of high quality programming ability.

20K MATTE L AQUAR I US - £86 + VAT = £99

J
ΠΟΘ O U3 C3 CJCI CD O Q GO Π Γ J 
® Γ·) «ω csJStu td G3 Θ (·)Γ» crn
CTD ω Gjo ω ω ωω tj o cj fe) CDC

Ile

X

NEW LOW PRICES
ATARI 400/800: With the Atari Personal 
Computers, you can play the ultimate in 
T.V. games, teach yourself new subjects 
or skills, balance budgets, and even write 
your own computer programs in Basic.

SPECIFICATIONS: Both the Atari 400 
and 800 can display in up to 16 colours, 
each with 16 intensities. They have four 
in depen da nt sou nd synthesizers for music 
tunes/game sounds, giving four octaves 
with variable volume and tone control on 
your T.V/s speaker. The display graphics

£99

are of amazing quality, having a detailed resolution of 320 x 192. comprising 24 lines of 
40 characters. Atari personal computers have a standard 10K ROM operating system. In 
addition ^e standard Atari 400 (£129) comes with 16K of RAM and the expanded 
version with 48K (£178). The Atari 600 (£279) comes with 48K as standard. Both the 
400 and 800 are now supplied with a FREE £40 Basic Programming Kit. which includes 
the Basic Programming Cartridge, as well as a 120 page Basic Reference Manual and the 
184 page Self Teaching Manual by Bill Carris called 'Inside Atari Basic', so you can begin 
programming straight away, without buying any 'extras'. Evan a mains plug is suppliedl

OVER 500 PROGRAMS AVAILABLE; The Atari computers are supported by well over 
500 programs available for your use. a larger selection than you will find on any other 
television game or home computer! The wide selection puts Atari way ahead of the 
competition. Just fill in the coupon and we will be pleased to send you a full price list 
which gives details of our range of software available for entertainment, home education, 
programming and home office use. We think you 11 agree when we say itil quite Impressive.

100 yOGRAMS FROM SILICA W0P_: If you buy your Atari Home Computer 
from Silica Shop, you will racieva a FREE presentation pack of 6 cassettes, containing 
100 programs including games,utilities and demonstrations. A 16 page booklet giving^full 
details of all of these programs is available on request. If you have already purchased 
your computer elsewhere you can buy the sat of 6 cassettes for £30. What's more. Silica 
Shop offer a two year guarantee on all computers as well as a FREE joystick. This adds 
up to a great offer that we believe can't be beaten or matched by eny of our competitors.

ATARI 4
ATARI 4
ATARI 800 WITH 48K £279

WITH 16K £129
WITH 48K £178 £129

VIDEO GAMES
COLECOVISION VECTREX

THE SYSTEM: The CBS Colecovísion 
offers new standards in video oame 
play. The excellent graphics are well 
implemented with arcade titles such 
as Zaxxon, Lady Bug, Gorf. Wizard 
of Wor. Carnival. Mouse Trap and the 
lovable Smurfs. The console comes 
supplied with a three screen arcade 
quality version of DONKEY KONG. 
Parker and other companies have also 
announced ranges of cartridges for 
Colecovision. to further enhance the 
wide range of quality titles available 
for this new television games machine.

THE. CONSOLE: The CBS Col eco vis ion video games system nas advanced technology 
which produces superlative graphics resolution and excellent sound effects. The styling 
of the console and hand controllers has been carefully researched; the console is designed 
to complement modern hi-tech equipment, and has clear features for easy operation. 
The hand controllers allow fingertip control via the 8 direction joystick, and feature 2 
independent fire buttons. The push button keyboard is used for game selection and for 
game control with some cartridges. The hand controllers are detachable andaré connected 
to six feet of telephone coil cable, storing neatly away in the console when not in use.

ATARI EXPANSION MODULE: The Atari converter module allows Atari VCS software 
cartridges to be played on the Colecovision console, allowing owners the freedom to 
purchase from the extensive range of Atari compatible cartridges. It also means that 
existing Atari owners can buy the CBS Colecovision games system without discarding 
their software library. Silica Shop offer part exchange facilities if you wish to upgrade.

TURBO EXPANSION MODULE: The Turbo Driver Expansion Module allows you to 
actually drive the vehicle that appears on your T.V. screen. The module consists of a 
steering wheel, dashboard and accelerator pedal. One hand controller »$ mounted on the 
dashboard to provide a gear change unit. The module comes complete with a Turbo 
Driver cartridge, the first of several cartridges to make use of the module, which provides 
all the action of sitting in the driving seat. This facility is unique to CBS Colecovision.

HOME COMPUTER EXPANSION MODULE: The Home Computer Module scheduled 
for late 1983, allows conversion of the games unit into a 
sophisticated Home Computer. This flexibility of design 
is an important feature of the CBS Colecovision System.

COLECOVISION ■ £127.82 +VAT = £147 £147

THE SYSTEM; Vectrex is e totally unique Home 
Arcade System, which has been exclusively designed and 
engineered to duplicate real arcade game play. Complete 
with its own monitor display, Vectrex won't cause any 
arguments over the use of the family's television because 
it has its own built in screen.

THE SCREEN: Vectrex does not use ordinary display 
techniques, instead it uses vector scanning to control the 
images on the screen. With this scanning method, the 
gun only updates the area of the screen that has changed, 
whereas a normal T.V. re-transmits the ENTIRE screen 
50 times a minute. It is this that gives Vectrex its speed, 
and means that very little computer power rs required 
for screen control, and the results provide very fast 
responding and clear images. These 'Vector Graphics' 
are used in several arcade games such as Asteroids and 
Battlezone. to give you incredibly high resolution and 
quality. Vectrex brings all of this from the arcade right 
into your living room. The Vectrex screen Is capable of 
displaying 80 columns by 40 lines, which is significant 
to the extensive developments planned for the system.

EXCITING SOUNDS ANO ELECTRONICS: Vactrex has an advanced microprocessor 
with more speed and power and exciting effects than many home video games systems. 

REAL ARCAPE CONTROLS: Vectrex has a unique control panel, similar to those used 
in many real arcade games, with 4 concave action buttons and a full 360^ self centering 
joystick. This control panel has a 4 foot detachable cord for maximum player freedom.

REAL ARCAPE GRAPHICS; Vectrex has its own 9 inch vertical screen and unlike a 
conventional T.V. screen, uses advanced display technology to achieve brilliant, high 
resolution imagery and superb game play never before possible. The Vectrex display 
provides special effects too. such as 3*0 rotation and zooming in and out. which a 
regular T.V. cannot match. Using a black and white monitor, each Vectrex game comes 
supplied with its own coloured plastic screen overlay to add to the excitement of game 
play. The range of Vectrex cartridges <£19.95 each), gives a good selection of arcade 
games such as Berzark, Scramble, Rip Off and Bomber Attack. Vectrex comes complete 
with a fast paced 'Minestorm' game built into memory.

VECTREX: Vectrex has an advanced state-of-the-art 
microprocessor with more speed than other T.V. games. 

VECTREX — £112.17 + VAT = £129. £129O. J
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VIDEO GAMES
ACCOl Aterí ATARI 
Aertei Sohfttr 9 0 lie (ae toe 
JoyRteki A^enew*· 
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ATARI Λ
ATARI VCS (26001 - THE NO1 BRAND LEADER IN THE U.K,
ATARI: The Atari Video Computer System known as the Atari VCS or the 2600 has now 
become the T.V. game brand leader. In the U.K. there are over 700.000 owners of the 
VCS with access to a range of over 200 different plug in cartridges, each having a multitude 
of different variations and difficulty levels. Ewry system comes complete with the main 
console, two individual joystick controllers, a pair of paddle controllers, aerial splitter, 
meins adaptor, a 27 game Combat cartridge and a FREE 112 game SPACE INVADERS 
cartridge. The console also incorporates special circuits designed to protect your T.V. set.

ATAHyConttf P^RKER/Con 
Sup*r erkout 
Surround 
Swo*dquMr € 
Sword«*·« P 
Τ·ηηι» Irltpil 
Vanguerd
VolNytmi CrZel Pop«y· 
Warlordi 
Var« R«v»f>9e

Emo Srrk» Bk Pro»·* Inc*e4bl· Huik Jvn·« and 007 Ml Arvn· Lord of Amgi

BOMB
A»nult 
Great Eteapa 
Splendour 
Well Oafend·»
Z .Tack

0 Sen 
A Meto»
Atn of J»di 1 
Atn of Jodi 2 
Sky Skipp·» 
Sp>derm«A 
Sup·* Cobr· 
Turin khem
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SECONDHAND GAMES: We currently have several secondhand Atari VCS units in stock 
which we are sellir>g for only £39(inc VAT). This price includes the Console, with Combat 
Cartridge and all the accessories, as well as a 12 month guarantee. 
We also have stocks of several secondhand cartridges many at half 
price (all with 12 month guarantee). We will normally buy back 
secondhand units and cartridges at % of our normal selling price.£39
EXTENSIVE CARTRIDGE RANGE: The Atari VCS is so popular that in addition to 
At er Rs own cartridges, there are over 150 compatible cartridges, produced by at least a 

dozen different third party manufacturers. Silica Shop has one of the largest cartridge selections available in the U.K. Our range of 
over 200 titles (printed either side of this column), includes items in stock now. as well as many of the new releases for later in 1983.

SILICA ATARI CLUB: Silica Shop has over 20/100 Atari VCS club members registered on our computer. Asa specialist company 
v« are able to obtain advance information about new developments and send detailed catalogues to all of our club members, enabling 
them to evaluate new products before they buy. This is a totally FREE service, to receive your copies complete the coupon below.

SERVICE CENTRE: Atari International (UK) Inc has recently appointed Silica Shop as an authorised Atari Service Centre. This 
means that we can now service your Atari VCS or 400/800 (under guarantee if applicable), whether or not you purchased it from us.

yes COMPUTER KEYBOARD; A keyboard will soon ba launched to convert the VCS into a fully programmable home computer. 
For further details, join our club by completing the coupon below. We will then let you know when further information is available.

STARPATH SUPERCHARGER; The supercharger plugs into the cartridge socket of your VCS and expands its RAM almost 50 fold, 
from 128 to 6.272 bytes. This increased memory adds vivid high resolution graphics capabilities and significantly lengthens the game 
playing time. Supercharger hes a range of multi4oad games (at £19.45 each), these offer the facility to play a 
game in several distinct parts (great for adventures), the next section being loaded when you have completed 
the previous one. thus enhancing the game play. For further information please complete the coupon below.

ATARI VCS CONSOLE - With SPACE INVADERS + COMBAT £60 +VAT = £69 £69
ACCESSORIES

We stock a wide range of accessories for the Atari VCS and 400/800 personal computers. 
The same accessories can be used on the Commodore VIC range of computers. The Wico 
range can also be used with the Texas Instruments computers on purchasing a spacial 
adaptor. To give you an idea of the range available, just take a look at the following list:

Trackball 
by Wico

LE STICK: A mercury filled joystick specially made 
for one handed operetion. with thumb fire button.

0
QUICK · SHOT: This joystick features a contoured 
handle grip. thumb trigger and optional base fire 
button. It is supplied with 4 sure foot suction grips.

STARFIGHTER; Neat and compact with a small 
direction stick. Metal interior for added strength.

VIDEO COMMAND: With a 
tapered handle, this joystick 
is for one handed use. It has 

a directional control which is similar to a jet fighter joystick.

WICO RED-BALL: An arcade type joystick with a red ball handle, 
it featur« i fire button locations, one at the base and one on the 
stick. It comes supplied with 4 grip pads for easier table top use. i

Wico 
Straight 

Stick 
with 
Stick 
Fire 

Button
WICO STRAIGHT > STICK: The main feature of this 
joystick is rts arcade style, bat handle grip. It also has 2 
fire buttons. Four grip pads included for table top use.

WICO TRACKBALL; A true arcade style trackball for 
use with your Atari or Commodore VIC. This product is 
designed to give arcade control in your living room.

12* EXTENSION LEAP: A 12* extension for Atari and 
Atari compatible joysticks for greater player freedom.

IDEO GAME CLUB
In a fast moving market like video games, it is difficult to keep up to date with all the 
developments that take place. With new programmes and accessories being introduced at 
a fast rate by several different manufacturers, it is Impossible to get all the information 
you require from one manufacturer alone. It is for this reason, that we have set up 
owners clubs for the more popular video games and home computers, to keep you fully 
up to date with what is going on with your particular machine. As far as we know. Silica 
Shop are the only company to offer such clubs, but that is not surprising since we are 
the specialists. We currently have FREE clubs for the Atari VCS. Atari 400/β(Χ) home 
computers, and Mattel Intefhvlslon. Soon we will have clubs for Colacpvision. Aquarius 
and Vectrex. So if you own one of these machines, fill in the coupon opposite, and we 
will enrol you FREE OF CHARGE in the club relevant to your computer or vidró game.

01-309 1111
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SILICA SHOP LIMITED, Dept ZYC 0983
1-4 The Mews, Hatherley Road, Sidcup, Kent, OA14 4DX 

Telephone; 01-309 1111 or 01-301 1111

ycTRvaioH
CheH of Nena* 
Chine Syrtdrm« 

Cerniwel Creu Pore· 
Oenkey Kong Genfit·* Alley 
Gerf 
Mewi*trap 
Smurf 
Sele* Ρβ· 
Turbe 
Venture 
Win« 
Wiiard of We* 
Zexien

«ICftitfiJ 
Glu» Pnnt

GlKlic T*ci< 
Μ·Γ>9<·

Guild·* 
Pl«n»t Purol 
Tip· Worm
SUPERCHOER 
Cemun»t Mut 
0»»oen«mp·* 
Eteape from Μ 
Pire Belt 
Kill·* Satellit· 
Pheeer Petrol

I MAGIC 
Atlinrii 
Coimic Arh 
O«*no*i Altec k Suicid· Miuion 
O«n*i Attack 11 
0rafO*>fi*· 
Pl*· P«çhM* 
No Eicap· 
AiddN of Spi 
Seub· 
Sra*ito*m 
Snr Voyeg·* 
Trick Shor 
Zon·

T6L6SV8 
Coc^í^ui» 
Coimte Creen 
Oemoltn Herby 
Fed Food 
Rem > h

TI06RVISI0N 
J»Mür»»k»r 
Km· Ko*»· 
M»«>ud·* 
M(W 2CMe»r 
PoiB*n 
AIV·* Parrel

MN6TW0HK 
Λ(Μ ol T»on 
Al* retdar« 
Bu'S·* Tun· 
Como Reverto· Threiheld 
Fro« ft Fli·· 
IntM Soccer 
Lock *n" Ch··· 
Soeca AttKk
T*on Ddiy Dee immictftAo« 
Winter Olymo

ZIMAQ
Co»»n« Conde* 
Oi»ba«·«

PARKER 
Action FO'C·
Amid·*

I wont my Mom Pl fM CM1 Ou·« fo* Gold Tilly Ho Tertki npTink»

MATTEL 
INTELLIVISION

1
'Λι

TheMATTEL, INTELLIVISION;
Mattel games unit is a most ve rsat i I a 
T.V. game which offers 3-D graphics 
quality for only £98. Each cartridge 
comes with 2overlays which fit over 
the unique hand controller giving 
easy directions for game play. Using 
the handset's control disc, objects

can be moved accurately in 16 directions giving a realistic simulation of lifelike movement, 
From 1st September 1983, the Mattel Intellivision T.V. Games Console will come with a 
FREE VOICE SYNTHESIS MODULE, normally priced at £50. This unit creates high 
quality synthesised male and female voices as part of the game play on certain cartridges. 
NEW MATTEL CAflTftiPGE RELEASES; Why not cornel« re ihc coupon Petow end lom th· SU ice Metí el Own·*« 
Chip end *ec*tv· our FREE n·«« Pullelin« end 16 peg· catelogu«« deieiimg nt«v Mettel *·<·<·« There will «opn P· pv·* 
*un«tv CAtrrdBn ANiiePi· tor th· Weti·!. end e «noli ιβικυοη from th·»· n hited below
MATTEL; ArcticS^jefi. Bur9e«Tim·. BuBomb·*«, Ch«». Cloudy Mountem, LocoMobo*) Mioion X MyaiicCestli 
Sr^p Shot. Soler SaIo*. Spec· ShuttH. Vectron. WmtA Olymp«« ACTlvrSlQN: Heppv Tndi, Pitfeil. Siempede. 
¡TfiS· Ρ»·ηι.ΰ·τηιν·Ι. Donkey Kong. Corf. Mou««(rep. Smurf, SoierFo·. Turbo, Ventu*«, Wiaerdo* Wo*, Zexxon.
IMAfilCi BeecA, Drecuie. Ice Trek, Nove BiAt, Sefecracker, Sword« ft SAoents. Trop«·' Troupi·, Whit· Wet·*, 
PARKER: Jem«« Bortd 007, Lord of th· Ri*XR, Popeye, O'Bert. Spide*men. StA Wer«, Super Copra. Tu ten k hem.

July/August 1983. Mattel will be launching their new 
£89. 49-key computer keyboard attachment called *Lucky'which is fully programmable 
and has microsoft basic built in. It will transform your Master Component into a home 
computer. The adaptor also accepts a 6 note polyphonic music 
synthesiser and full size 49-key piano keyboard that will make 
learning music as easy as playing games.

MATTEL + VOICE - £85.22 + VAT = £98.00

θ>υ· Ρ*·πι. Ο·τηιν·Ι. Doftkav Koaç. Corf. Mousetrap. Smurf. Solar Fo·. Turbo. Ventu 
IΜ AGIC; θΜίίτ, Dracula. Ic· Trek, Nova Blast. Safecrackir. $μο<οΙ$ a S«ro«nts. Troo<

£98
FREE LITERATURE

I
I

I

FREE LITERATURE - Please send me your FREE LITERATURE and 
catalogues on the following items:

OWNERS CLUB - 1 already own the following products, please enrol 
me in your FREÊ club:

Initials; . Surname:

Address:

Postcode : ZYC 0983

I
I
I

I

FREE LITERATURE
YOUR COMPUTER, SEPTEMBER 1983 161
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ORDER NOW FROM THE DK TRONICS SOFTWARE SHOWCASE
. £4.95

£4.95
£4.95
£4.95

«XE» TOOL KIT
•BBC PROTEANSE 
BBC DICTATOR 
SPECTROM DICTATOR 
HARD-CHEESE

4

i·.

£b.95 ROADTOAD £4.95
£b.95 JAW2
£b.95 SOUNDEX
£4.95 GOLDMINE

. £4.95 MATRIX

£4 95
£4 95
£4.95
£4.95

£9.95 
£4.^5 

£4 95
I* «

ASTRON 
DISTRON 
MAZIACS 
3DGRANDPRIX £4.95 

FRUIT MACHINE £4.95

You can carry away DK Tronics software from Boots. W H Smiths. John Menzies.(1< tronics 
Laskys and all good computer outlets. We also welcome dealer enquiries. * ■ ■ ,

■
■

■

I

Please state titles and quantities when ordenrtg.

Please send me....................................® £..............

Please send me....................................® £..............

Please send me................................. ® £..............

Please add on 50p for p/p

I enclose cheque/P.O. payable to DK Tronics total £

ΟΓ debit by Access/Barclaycard No. I. I I [ I I I f Γ l I 1 1 I l~l

Signature 
Name... 
Address .

s

■I ■ B B ■ ■ . - »

Send to OK Tronics, Unit 2, Shire Hili Ind Est, Saffron Walden, 
Essex CB113AQ. Tel: (0799) 26350 (24 hrs) 5 lines.

<

•
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After the huge success of Μ Coder 
(THE original compiler for the ZX81 
and Spectrum) we have gone one 
stage further and improved it to 
make programming even easier!!

Λ1 CODER II now handles STRINGS 
(NOT string arrays) as well as 95Z 
of all integer basic,and we have 
made it e/en easier to use.

The list of commands are too long 
to print here — but we are so sure 
that /OU won’t be disappointed, 
we are prepared to offer a NO­
QUIBBLE GUARANTEE.

If /OU are not completel/ satisfied, 
return /M CODER II within 7 da/s 
from dale of purchase and /our 
more/ will be refunded in full — 
wifhout quesfion.

I

ί
I I

I

fa

9

i

^iCSönöfl SofvVúire Services
TZZ_J__ I .J.,.... I___ I__ L 

SEND PSS Å CHEQUE OR PO. TO 
THE V4LUE OF £9-95 FOR THE 
SPECTRUM VERSION OR £8-95 
FOR THE ZX8116K VERSION AND 
WE WILL SEND THIS REMkRKABLE 
NEW PRODUCT TO YOU BY RETURN 
POST.

I

TO P.S.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. FOR INSTANT CREDIT CARD SALES TEL (0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER.



ORIC SPECTRUM LYNX ORIC SPECTRUM LYNX ORIC SPECTRUM LYNX ORIC SPECTRUM

Durell
Software =

Assembier/Disassembier oric-i

The assembler follows standard 6502 conventions 
and has proved very reliable while in continual use 
by Durell Software. Features include the following: 

Generally List File 
Auto line numbering LIST 
Six character labels DELETE 
Updatable list-file LLIST 
Maths on operands ALTER 
Syntax checking 
Output to printer

The disassembler also allows output to either 
screen or line-printer. The tape comes complete 
with comprehensive instructions. £6.95

Pseudo-Op 
EQUATE 
BYTE 
DBYTE 
WORD 
TEXTINSERT 

END/STOP BLOCK

Harrier Attack oric*i and spectrum

Pure machine-code, super-fast, action-packed, 
highly addictive arcade-style game requiring great 
skill. The harrier takes-off from an aircraft-carrier 
and flies over seatxirne defences to attack enemy 
installations on a nearby island. The harrier may fly 
faster, slower, higher or tower, 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 new game. But the island is 
heavily defended by anti-aircraft rockets and tanks, 
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-i (48 k only)
You are in command of a galactic defence vessel 
travelling through time and space to attack and 
destroy intruding aliens. At long range this is 
carried-out on your computer scanner which dis­
plays stars in the local quadrant, with passing 
planets, space stations, time-gates, and of course 
the aliens which may strike in packs or singly, 
scattering anti-matter mines around your ship. You 
may counter-attack the aliens with your photon 
torpedoes, or if you move-in close enough switch 
over to manual and visual control to chase the 
fleeing alien and blast him with your phasors. See 
the star-scape spin relative to your ship's man­
oeuvres. but watch-out for the alien mines whizzing 
past. You will need to conserve energy carefully to 
get back to the refuelling points, and then the 
time-gates to the other quadrants. Weapons, 
shield and energy status are all monitored through­
out this pure machine code game, which may be 
set to nine levels of skill. £6-95

Lunar Lander/Asteroids
Aimed at the newcomer to BASIC and/or the 
Oric-1. these exciting and enjoyable games are 
also easy to learn from, being short, simple and 
clearly written. Each is followed-up by a second 
version where every line of the BASIC is explained 
in an English REMark statement. These games 
also give a useful guide to the Oric's screen 
attributes.

ORIC-1

Price includes postage, packing and VAT. 
Overseas customers please add £1 extra for 

postage outside UK.

Dept. YCS · Durell Software 
Castle Lodge · Castle Green 

Taunton · TA4 lAB 
ENGLAND
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Dambuster lynx
Can you fly your bombers through the enemy flak 
to make your drop from the right height, speed and 
distance so that your bouncing bomb finally sinks 
just behind the dam? This is a game that demands 
both skill and timing; but more than that it also 
helps teach you to wnte games for yourself, as 
every line of the BASIC program is explained in

£5.95 English in two follow-up versions of the game.
Features include;

Dambusters’ theme lune

Three planes and three dams

Bomber flies higher, lower, faster or slower

Random anti-aircraft fire

Bomb bounces relative to height and speed of drop 

Dam crumbles and water fl

Player score plus high score

•ImIs through

£6.95

a J9

Jungle Troubles spectrum

Pure machine code with super cartoon graphics. 
This original and witty game is set in the depths of 
the African jungle. First you must direct your man 
to collect an axe and 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 fell a number of trees in his 
path. As he does this a marauding ape appears 
from the left of the 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 
pit of flames by grabbing a swinging rope. Will he 
ever escape back to the city? Can he jump the 
chasm that suddenly opens before him just as he is 
about to reach home? A highly amusing game with 
delightful graphics suited to all members of the 
family - but very frustrating and addictive.

·>:·:· Π

«•III

£6.95
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48K Spectrum
You must set out on a quest to find the 
‘Golden Apple’. On your journey you 
will pass through mansions, travel 
overseas and onto an island, hunting 
your treasure.

ZX Spectrum Adventures £6.95
ZX 81 Adventures £5.95
All these games are instant-response machine 
code programs. Adventures B, C and D include 
cassette save routines.

Artic Computing Ltd.
Main Street. Brandesburton.
Driffield YO25 8RG.
10% Discount for 2 and 15% for 3 
or more.
Cheques and P.O.’s made 
payable to Artic Computing Ltd. 
Dealer enquiries welcome.
Please state whether your order is 
forZXei or SPECTRUM.
Access and Barclaycard 
welcome.

Send S.A.E. (9 in x 6 in) for FREE 
catalogue of our wide range 
of programs
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ARTIC COMPUTING LTD. 
Main Street, Brandesburton, 
Driffield YO25 8RG.

αΠβΟοΠοΠεΠ
Please rush me: 

•Adventure 
•for my ZX81 C5.95 /SPECTRUM £6.95

16/48KZX/Spectrum 
16KZX81
You find yourself 
stranded on a strange 
alien planet. Your aim 
is to escape by finding 
your captured space 
craft. But beware of the 
little green man who 
may get to you!

48K Spectrum 
16K ZX81
You are in the middle of 
a South American 
jungle when you 
stumble across a 
strange Inca temple. 
Enter it to collect 
treasure and then try to 
return. But beware 
don’t let greed be your 
downfall.

WARNING: These programs are sold according to ARTIC COMPUTING 
LTO’s terms of trade and conditions of sale. Copies of which

48K Spectrum 48K Spectrum
16KZX81 16KZX81
While on a You have to survive an
reconnaisance engine failure while
mission you are drawn flying over an apparently 

uninhabitated island in 
the South Atlantic. Use 
your wits to harass the 
enemy, but treat the 
beautiful native women 
with respect, to escape

I enclose a cheque for £ 
or debit my Barclaycard/Access account

JJ

to an alien cruiser on a 
humanoid slave 
mission. Try to escape 
from aggressive 
aliens, luscious 
androids and drunken 
barmen. Your only help from the island and 
IS Fred the friendly return to an allies
android. aírrraf*r'arrior

NAME

ADDRESS

à



SOFTWARE FILE
(continued from page 159)
this, entering 16514 as the start address then 

type in all the code as in listing 2. When you 

have done that, type Stop and run the code 
loader again, entering the start address for 

listing 3. Do this for all the machine code 

routines.
The delete the code loader and enter the 

Basic part of the program — listing 6. You 

may then Run the program.
The master program calls the other three 

routines and returns to Basic. By calling the 

master program over and over from Basic, the 

action is continuous.
Basic program notes.

1 to 4
5
7 to 14

contains the machine code 
sets up initial length of worm 
sets up obstacles

Listing 1. 
9000 PRINT " 
9010 INPUT A 
9OSe FOR F«A TO 4E4 
9030 INPUT P 
00«0 POKE F^P 
9060 SCROLL 
90SO PRINT F.P 
9070 NEXT F

START ADDRESST

Listing 2. 

33 O 42 12 
16519;84 35 126 254 25 
16824:200 254 O 40 7 
16620:254 136 40 32 195 
16534:136 64 54 O 35 
16539.-126 254 O 32 5

I 196 136 64 
16549:25 43 128 254 O 
16554:32 5 54 136 195 
16559:136 64 237 82 24 
16564:247 54 O 43 126 
16560:254 O 32 5 54 
18574: 136 195 136 64 25 
16579: 36 126 254 Θ 32 
16584:8 54 8 195 136 
16580:64 237 82 24 247

I äeS44· : 54- 8

Listing 3.

16613:17 66 0 42 123
16618:64 58 37 64 254 
16623: 255 288 254 239 32
16628:9 237 82 126 254
16633:14 288 54 14 281
16838:254 223 32 18 54
16643:8 35 126 254 8

Metronome
C Makepeace, 
Bristol. ataaaaa
This program is intended to replace the 

metronome you had to pawn to pay for your 

Dragon. It provides a menu of 12 tempos and 

their approximate frequency in beats per 

minute.
It permits' regular stressing of every nth 

beat, if required. The beat of the metronome 

can be speeded up or slowed down using the 

left and right arrow keys while it is running. 
Any alteration in beat is shown and the tempo 

name is altered when the beat equates the 
frequency as displayed on the menu. While 
the metronome is running a graphic display of 

an arm swings — flicks — from side to side in 

rhythm.
The metronome can be hailed by pressing 

the space-bar during which pause it can be 

restored by pressing the space-bar again or 
returned to the menu by pressing another key.

The metronome sounds more like a looting 

oboe than a clockwork mechanism. 
Metronome is 2.7K long and easily shrunk by 

pruning out the Rems. All Gosubs branch to 

the subroutines proper and not the Rems.

20 to 24 sets up display
90 to 96 stores location of base on screen 

into 16507 and 16508 
puts base on screen 
puts worm on screen 
calls machine code and checks if 1 
is pressed 
loops round 
shows reaction to key 1

110
115
120

125 
130 
135 to 140 sees if worm has landed 
150 increases size of worm
160 starts next level
200 to 230 game over.

When you run the program several obstacles 
should appear. Then a border is printed and a 

one-segment worm appears at lhe top of the 

screen. This will start to move, descending 

one line when it hits an obstacle.

16648:32 7 54 38 237 
16653:99 123 64 281 43 
16658:24 246 254 251 32 
16663:248 54 8 43 126 
16668:254 8 32 7 54 
16673:38 237 99 123 64 
16678:281 35 24 246

Listing 4. 

15715:17 33 8 42 12 
16728.64 35 126 254 25 
16725:200 254 14 32 24? 
16738:54 8 237 82 126 
16735:254 131 48 6 254 
16748:8 32 6 54 14 
16745:25 195 81 65 254 
16758:8 40 14 254 136 
16765:48 18 254 149 32 
16768 : 2 24 239 54 8 
16765:24 234 54 
16770 : 238

X4 254 
X0 254

149 a<

Listing 5.
X6793.6 10 S05 130 &4.
16798.205 229 84 205 75
16803 ; 65 16 245 201 61

Listing 6.

SBLET R»= 
7 FOR N«a _ . ______
8 PRINT AT RND*ie¿RND»2B; 
( TO INT (RND*5)+i)
9 LET P«RND«-3O _
10 PRINT

« 3

(RNO«5> *1) 
_I

■ RNOflS/P; ANOHT RNOH3.P; f“·" 
UEN A»-l) +("■'* AND t-CN A«>1>

Your base at the bottom of the screen is 

moved right and left with I and T. Key 0 fires 

a missile. You must try and destroy the worm 

before it hits the ground.
If you do, press 1 and hold it down until the 

computer reacts. You will then move to the 

next level with a two-segment worm and more 

obstacles.
You can shoot most obstacles though some 

are indestructible. If the worm lands, you will 
have to hold down key 1 until the computer 

reacts and then the game is over.
The worm will not more into your missile 

from lhe side. You must shoot it from 

underneath. Sometimes the worm splits into 

many pans, making it very difficult to destroy, 
but you must cope as best you can.

11 FOR M*1 TO RND44.
12 PRINT TAB P. B 

(RNOeUEN R9> +1)
13 NEXT Μ
14. NEXT N _
20 PRINT AT 21,0; '*■■■■ 

; CHRt 
ÍNT AT

·' < ZNT

Μ

«

(ue /

23 PRINT AT N0; "Bi*'> TAB 30; "B

24. NEXT N
30 IF UEN At>l THEN GOTO 115
90 LET A«PEEK 10390♦ØSB«PEEK 1 

63974-073
95 POKE 16508,ZNT (Rz250)
90 POKE 10507, A --250»PEEK 16608
110 POKE Α>3β 
115 PRINT 
120 XF U5R

X 1- THEN GOTO 130 
125 GOTO 120

■'-

At i,iO;A* 
16793 THEN IF INKEY$

«β^η(«?λ'luv.:TO PCCK 163ΟΒ«9Β&»β5ρμ

145 NEXT N 
ISO LET 
xeø GOTO 
200 CU5 
210 PRINT ·· ■

CHR| ILEN Rt+28) 
215 PRINT 
FOR NEXT GRMÉ^· 
220 INPUT IS 
225 CL5 
230 RUN
9000 FOR FS15793 TO 4E4 
9010 PRINT F,PEEK F 
9030 NEXT F

30

Α|*Α>*'ηΒ"

YOU REACHED LEVEL 

"PRESS NEULIME

5 REM FOR £ READ HASH CHARACTER 
10 »**#***#**»****#»*»»***♦<
20 ' METRONOME

(C> C. MAKEPEACE
40 '************************* 
50 G0SUB450 INITIALISE 
60 '************************** 
70 MENU 
80 '♦*♦***♦**«♦**»******«**♦*♦ 
90 CLS 
100 BOSUB 590 'TITLE 
110 PRINT 
120 FOR A=1 TO 12STEP2 
130 PRINTUSING“££)% 
>,T(A),A+1,F«(A+1),T(A> 
140 NEXTA 
150 GOSUB 640'INSTRUCTIONS 
160 PRINT 
170 INPUT” ENTER TEMPO NO. (1 TO 12> 
180 B=VAL(BO ; IF B<1 OR B>12 THEN 150 
190 BM=T(B> 
200 CLS:PRINTe259,T$(B)“ AT “;BMj 
210 PRINTe323,"AFTER HOW MANY BEATS DO YOU WANT
A STRESS <0 OR MORE)INPUT ISTRESS:ISTRESS=VAL(IS«) 
220 '*♦**♦**♦♦***♦**♦***♦***♦ 
230 ’ DISPLAY
240 '************************

·/.£££ ££)7. ·/.£££■*; A,F<(A

ENTER TEMPO NO.

1»

H îB^

BEATS/MIN.”
II 11

9

I continued on page 171!
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Why the BBC Micro? 
It might he fairer to let
someone else answer 

that question.
“The BBC Microcomputers are the limousines of 

home computers. The graphics are probably the best 
of any machine in this class. You are paying for a smart 
macfune which would not disgrace the home of a 
professional.” Fideo World, Feb. '83.

“Its 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 
owners need?’ Which Micro & Software Retiew, Feb. 83.

Deborah Carruthers. fThich Micro, June '82.

“No other computer can offer such ease of use 
when dealing with complex sound effects?’

iFhich Micro, June '82.

“It 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.”

Guy KewneY, Personal Computer World, Dec. ’82.

are learning basic
“It has got huge potential. Besides playing 

the games, the whole family 
programming?’

.Mr. P S. Green, a BBC Micro ou nerfrom Staffordshire.

“Everything possible seems to have been done to 
ensure that this is not a Mead end’ machine...”

Paul Beverley, Personal Computer World, July 82.

“The most attractive and exciting feature of the 
BBC Microcomputer is its enormous potential for 
expansion which will allow a highly expansive system to 
be built-up?’

“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?’

Dave Fulcher, Educational Computing!. May '82.

f

“It is expandable and has a powerful BASIC. It has 
superb sound and graphics, the software is readily 
available and the price is right.”

Mr. A. I). Alles, a BBC. Micro ownerfrom Hampshire.

TrnnT

“The basics are easy to follow. My wife has 
developed a program for teaching our daughter French 
vocabulary. Our daughter uses it mainly for games and 
simple programming.”

Dr. A. Yancood, a BBC .Micro owner from Co. Durham.
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“It is a very powerful computer. My husband has 
written his own data base. I have been writing programs 
and programming games. Even the children have written 
small programs?’

Mrs. A. Μ. Thomas, a BBC Micro ownerfrom Devon.
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It can be Joaded from virtually any 
der. And there is a wealth of readv-m
It can be Joaded trom 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 
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

can

( adaptor, the BB(^ Micro is the first micro to be able to

Perhaps we could just add that the BBC Μ icro is the 
machine which was chosen lo be at the heart of the BBC*s 
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 bought by British schools 
this vear.

And now for some facts about the machine itself.

The BBC Micro is light, compact and. with a 
conventional electric typewriter keyboard, easy to get 
the feel of.

«MM

pick up programs from the Micronet-Prestel system. 
Another adaptor converts yourTV into a Teletext 
receiver, with further abilitv to download programs.

All this for onlv £399.

The most sophisticated version of the BB(^ Micro, 
the Model B. is onlv £399. The basic Model A is £299. 
(Both come with a ’’WIcome cassette” and compre- 
htmsive inlrodiictorv manual.)

Th<‘v are both available from John Lewis, selected 
branches of Boots or local stockists.

Alternativelv, if vou would like to order a BBC r <
Micro B with vour credit card, or if vou want lheaddr<‘ss 
of vour nearest stockist, just phone 01-200 0200.

Or. vou can buy a Model B bv sending off the order 
form below to: BB{^ Microcomputers, c/o Vector 
Marketing. Denington Estate. WeUingborough. 
\orthants.

Your order will be despatched by fully insured 
courier.

Finallv. vou can also use the coupon simplv to get 
full reprints of the articles from which the press cuttings 
featured have been taken.

01-200 0200 credit card holders.

To ΜiíTocomputers. c/o Vector Marketing.
I)(‘nington E,*tate.Wellingborough, \orthants 2RL. 
□ Please send me more information on the BB(^ Micro.

Pleast* send me BB(^ Model B Microcomputers
at £399 <‘ach. inc. VAT and deliverv.

I I enclose PO/cheque pavable to Acorn Computers 

I l.imilt‘d Beaders A/C or charge my credit card.

( ^ard A u m her_________________________________
\<ί·γλ> (I >ιΊ«4γ)

I" ■ Name

Address..

Postcode

Signature 

--------------------------------------------------------------------------------- Î----------

The BBC Microcomputer System.
Designed, produced and distributed by Acorn Computers Limited.

_ _____________________________ ,YÇ9
Kegisien-d \<>. 141» .48H» Wl' \o. 21.5 KIU22I»

JlilllllililllillilK

See the BBC Microcomputer System at The Acorn User Exhibition at The Cunard Hotel, London. W6. August 25-28.
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Introducing The Tandy
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Built-In Interactive Software
TM

J 1I

Tandu

I
YC1_|

I
J

i I

P. * | *J

V

EXTENDED 
BASIC

rhe Biggest Name 
in Little Computers

APPOINTMENT 
SCHEDULER

APPLICATIONS 
SOFTWARE

ADDRESS 
BOOK

WORD 
PROCESSING

■ Retains Memo 
Data When

TERMINAL 
COMMUNICATIONS

■ Powerful BuilMn 
Software

■ 8K RAM- 
Expandable to 32K

>3

24K RAM
Cat. No. 26-3802

J I

------------------------------------------------------------------------------ 1

I Call In Today Or Send For Further Information । 
Computer MerXeting, Tandy Corporatton (Branch UK), Tameway Tower.

I Bridge Street. West Mkftanda. WS1 ILA.

Name____________________________________________________

I Address - . - - -

lory 
Off"

8K RAM
Cal. No. 26-3801

s· 4^ '

User Friendly Software 
Makes The TRS-80 "

Model 100 Portable Computer 
Truly Revolutionary

Imagine a computer on your desk so small, it can fit in 
your in-tray. The second you turn it on, imagine seeing a 
menu of built-in executive management programs and 
your own files, ready for immediate use. All revealed on 
an eight-line by 40-character LCD display positioned 
just above a full-size keyboard. And when you leave the 
office, imagine a four-pound computer you can take 
along, because it works on mains or batteries.

Stop imagining! The new TRS-80 Model 100 is the 
computer you’ve been waiting for. As a desk organizer, 
it’s a phone directory, address book and appointment 
calendar. It’s a personal word processor, as well. 
There’s even built-in communications software to Γ" 
access other computers by phone, using an acoustic 
coupler.
Come and see the most revolutionary computer since 
the TRS-80 Model I at over 340 Tandy stores and 
dealers, including over 25 Tandy Computer Centres 
nationwide.

E:

I 
I
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fcontinued from page 167! 
CLS3G05UBS90 TITLE

260 GOSUB640 ' lt4STRUCTIONS REMINDER 
270 eOSUB 710 TEMPO 
260 60SUB760 
2V0 TIMER«O
500 C»-INKEY»tlF C«<. >
310 IF TIMER' BEAT THEN 300 ELSE STRESS’S!♦I ;TI MER-0:IF 
STRESS·ISTRESS THEN DU«0U*2iST-O

320 OOSUB 9S<»
330 SOUND PI,DUiDU"MD
340 G0T03O0 
3S0 ··
360 ' ALTER TEMPO 6 STOP METRONOME 
370 *··············♦♦·······

*·

···

380 IFC»-CHR»(e) OR C«>CHR4<«7I THEN QOSUB 820
390 IF Ct·** " THEN 60SUB9I0
400 GOTO 300
410 END
420 '······♦··········♦·····*
430 INITIALISATION
440 * »·····»···········♦·····
450 DIMTt(13>,Ft<13>»T(13>
460 FORA-1TÜ131 READ Tt<A),T(A>
470 IFLENCTtCAH '9 THEN Ft (A) -LEFT» <Tt (A) .2> ♦ " ’’♦RIGHT 
t<r>(A),6> ELSE Ft(A)-Tt<A)
4Θ0 NEMT A
490 DATAGRAVE,40.LENTO,42,LARGO.44,LARGHETTO,4Θ,ADAGIO 
,52, ANDANTE,60,MODERATO,00.ALUEGRETTO,99,ALLEGRO.11ô.V 
IVACE.126,PRESTO,144,PREST ISS IMO.184,DUMMY,999: TO ALL 
OH FASTER TEMPI SANS CRASHING*
500 PITCH-100
510 MDURATION-1J DURAT ION·1
520 Ml-172«Mlt-CMRtC I59)*··
530 M2-205»M2t-CHRtil34)*- '*
540 M3-l72:M3t-··
550 M4-205sM4t·”

' ■♦·········♦»··♦·**···♦·
570 TITLE 
580
590 PR I NT 84 3.’’METRONOME
600 RETURN

·· ···

ALTER DISPLAY OF TEMPO V BEAT

« · · RRE58 «pAceber ΤΟ CONTINUE”,” PRESS

THEN 920 ELSE IF C»-” “THEN GOS

-♦CHR»«13*»> 
-♦CHR»(I37)

610 ··············**·♦······
620 INSTRUCTIONS
630 ··♦·*·*··»·····♦*·♦···»··
640 PRINT·322,-TO SLOW IT DOWN,PRESSKEY 
650 ΡΡΙΝΤ·354,"Τ0 SPEED IT UP,PRESSKEY 
660 PR I NT·388,’’PRESS »pac ober TO PAUSE** 
670 RETURN 
680 '
690 ' TEMPO 
700 *····*···«····*·······*·· 
710 PR1NT8263,T«1B> 
720 RETURN 
730 ···♦·
740 BEAT 
750 '«···«········■·········· 
760 PR1NT8276,BM 
770 BEAT·INT(3000/BM) 
780 RETURN 
790 *·♦··♦♦······♦···*···*··* 
800
810 ·· 
820 |FC»«CHR»(9>THEN BM-6M<1 
830 IFC»-CHR»<e> THEN BM-BM-1 
840 IFBM-/T(B>1> THENB-B*1 :GOSUB7IO 
850 IF BM-‘. T(B'I> THEN B-B *lt 60SUB 710 
Θ60 GOSUB760 
870 RETURN 
880 '···*»» 
890 ' PAUSE 
900
910 PRINTB322 
enter TO RETURN TO TABLE”,”
920 C·-INKEY»:IF C»- 
UB 640: RETURN 
930 GOTO 70 
940 *························· 
950 ' GRAPHICS
960 ····»·*··♦···»*····♦♦··*·
97Q IF FL*O THEN PRINTBMl,Ml♦:PR1NT8M2,M2«: FL-1J ELSE 
PRIΝΤ·Μ3,M3»»PR INTeM4.M4»tFL-O 
9Θ0 RETURN 
990 END

Instant command
A D Robinson, 
Wath-on-Dearne, 
South Yorkshire.

This

When using compilers or disassemblers, or 
when developing a Basic program, it is often 

necessary to repeatedly make the same 

command. For example,
RAND USR 40000, SAVE "DEMO"

This can be very monotonous,
program listing for the 16K or 48K Spectrum 

enables the user to define a specific key or 
shifted key to give this command instantly.

The command to be defined is entered as 

line 1 of the program and is then edited and a 
Rem statement is inserted at the beginning. It 

can be changed as and when necessary.
Enter either the 16K or 48K listing, Save it, 

then Run it. When the machine code has been 
entered the program will ask for the code of 

the trigger key. This can be entered as a 
number from the list of codes at the back of 
the Spectrum manual or by entering, for 

example, Code“Z”. Obviously choose a key 

that will not be needed. The program will then 
execute New and disappear, but the routine is 

now working.
Now type in

Í PRINT "This is an Example”

Press enter, the edit the line and inset the Rem 

statement before the word print. Now press 
enter again. To test the program press the 
chosen trigger key/keys and line 1 will be 

recreated at the bottom of the screen as a direct 
command and will be executed. It is best to 
Slick to single statements in line 1 as multi- 

statement lines sometimes produce a syntax- 

error.
Another use for the routine is to prevent the 

accidental pressing of the New key. Enter 230 

as the trigger code, enter 1 Rem Goto 9999, 
the line 9999 as Input 2$: IF 2$-“Yes” then 

New. If the New key is then pressed, the 
program will check to see if you really mean it. 
To return to normal and switch off the defined 

key facility, simply type

RAND USR 65100 (32319 for 16KI
The program works by altering the 

interrupt mode of the Spectrum so that every 
1/50 second it calls our machine-code routine. 
This routine looks at the system variable Last 
K and, if it is the trigger key, it jumps to the 

routine to change this. The program starts 
with the byte after the Rem statement and 

enters this into Last K.
It then sets bit 5 of system variable flags to 

fool the machine into thinking a new key has 

been pressed. A pointer is then incremented so 
that, on the next interrupt, the following byte 
is entered, and it keeps on doing this until the 
Enter character is found to indicate the end of 

the line. The pointer is then reset.
Remember to switch the routine off before 

overwriting any of the code used by the 

program.

Kippax Stock Market
Charles W Peet, 
L eeds. ¿®aa]
Kippax may not be the biggest village in 
England but it can now boast about this fun 
stock market game which bears its name. The 

game is ideal for gatherings of up to nine 
people. This limitation is only due to the 
presentation which is available on the Atom. I 
personally organise the party so that one 

person is the keyboard operator to interpret 
the wishes of individual players.

The initial screen introduces the market and 
the players are requested to determine the 

number of rounds they wish the game to 
consist of, and also their respective nom de 
plumes in the order they wish to play. Each 

nom de plume can be up to nine characters 

including any full stops or spaces.
The Atom then displays the current state of 

the market in respect of six commodities — 
gold, tin, silver, copper, lead and plastics. The 

details which follow are:
■ The actual quote for each commodity 

expressed in pence.

1 REM PRINT “ISK E.XMPl«"10 CLEAR JSSie. PRINT AT 10>1©."STRNO BY"£0 DATA 6£,62,£37,85,£37y71.20 1,0,0,030 DATA 6£,*0,237,71,£37,04,33 £00,92,3*,00,126,201,0,0,0,0,0,
*0 DATA 288,2*3,2*5,229,*2,9g,126,128,28*,206,32,6,33,8,92,126 .28*,98,32,3*,*2,90,126,126,35,3 *,90,126,33,6,92,119,86,59,92 20 3,236,33,59,92,119,56,6.02,25*,1 3,32^6,33,206,62,3*,90,126,225,2
*éø FÓR a»32319_T0 32*05. READ b· POKE a,b.
60 CLS .· 

' K 6 y7Ô INPUT 2: POKE 3£365>2
eo RANOOHIZe LISPSI PEM PPNP0HI2E USP TOSTOP

1 REM PRINT "Thil iS .Ifí

18 CUCAR Ö5099: PRINT AT 10,10
aø &RTP saΛea« 337,88,037,71,00 

1,0,0.030 ί>ΡΤΑ 80,9,037,71,337.94. ,33 , 200,90.34., 103,054,001,0,0,0,0,0 , 0 40 0RTR 055,343,045,009,40I103 ,054,105,054,000,30,8,33,5,90,10 8,054.95.30,34,40,103,054,108,35

NEXT a PRINT "cooe or tn gee
POKE 30365,2 NEU

I « ■■ _
; "5TAÑ0“BY··

& s

iè3..ae4...33.. β.·«a - sé^52*221aø3?a39T33150 Ϊ 90 71Í9,5¿,8 90,05 
4^13,30,έ,33^008,¿0,34,103,054,3 
^^50*FOR aise100 TO 85156: R5AO 
b: ροκε xø,*,.C0D6 o

key

13,30

f

50 FOR ·*65100 TO 65186;POKC ·,b; NEXT · 60 CU& : I tfi434f T" _70 INPUT X·. POKE 65148, Z 80 ARNCOKlZe U8R 85110: NSU
■ The realisable value of each share after 

deducting 10 percent for each sale.
■ The cost of each share after including the 

charge of 10 percent for each purchase.
Columns two and three are only expressed 

to three significant figures, so beware of 

rounding traps.
■ When the time is due — see column six — 
the shares will pay out dividends determined 

in a random manner from 20 to 120 pence per 
share. Catching the high dividends is the sure 

way to make your fortune and win the game.
■ The market makes available 999 shares in 

each commodity and this column informs you 

how many are available for purchase.
■ Each commodity is initially given a number 
which is determined by the number of players 
taking part. This indicates the time left to the 

next dividend pay out. This number is reset 
after a pay out so that you have to make a 

judgment — when to buy or sell.
The lower part of the screen then displays 

the state of the player whose turn it is to play.

(continued on page 173)
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OIGANIC MICRO - YOUB KEY TO THE TOWER OF 
POWER -
ORGANIC MICRO is o Building Block system. 
Eoch module plugs into each other giving you o 
complete (and modulor) range of options. Each 
module performs its own function or works in 
conjunction with each other to provide integrate 
functions. Of course, in order to ochieve this you 
need the right "Foundations". The foundation is 
the direct interface which we coll PERSONA, it is 
the "Brains" of the whole operation and simply 
plugs into your Computer. Thereafter, any 
upgrode facility you need is neatly stacked into 
the PERSONA, either permanently or when 
required. In short, on ORGANIC MICRO will save 
you forever, no matter how big you wont to 
grow

You simply chose the following modules you 
wont ond plug them in to lhe PERSONA and turn 
your ZX81 or ZX SPECTRUM into o tofol 
Computing pockoge 
PERSONA ZXei.................
PERSONA ZX SPECTRUM. 
RAM 08 (2IQ...................
RAM 16..............................
RAM 64............................
MINIMAP.........................
DROM (2k).......................
TOOLKIT .........................
PERICON 0.......... .........
PERICON b.......................
PERICON c.......................
SONUS..............................
Options: USE FONT........
Additional 2K for RAM 08 
Additional 2K from DROM
Prices include VAT Postage ond Packing for U.K. 
deliveries. Overseas Orders please odd 15% to 
price for surface mail.

€30.25 
€45.00 
£24.50 
£25.75 
£75.25 
£35.05 
£39.50 
£22.20 
£27.90 
£33.75 
£41.75 
£30.15
£5.00 
£5.50 
£7.50

«

JUST 10 REASONS WHY YOU NEED A ZXBl PERSONA
Foeility to reset a crashed system without pulling the plug. 
Extra lines for one megabyte expansion
Din 41612 standard connector. Perfect contacts for 64 gold* 
plated connections.
Gold-plated connector far firm connection to the ΖΧΘ1
Relioble power connection plus battery back-up points for 
failsafe operation.'

Controller to co-ordinate all peripherals.
7 Circuitry to supervise and moinfoin memory add-ons 
8

1 
2 
3

4
5

e

HOW TO ORDER
To purchase any of the above items, pieose fill 
in the coupon below with your name and 
oddress enclosing your cheque or Postal order. 
Should you need any further information you 
moy telephone us during normal working hours, 
send for our Brochure, or enquire at GREENS. 
DIXONS. W H SMITH or BOOTS.
Move into the Computer world with ORGANIC 
MICRO “ ORDER NOWI

Γ
■ I
Posrio BASICARE Μ iCPOSrSTEM ITO
12 RICK FT STREET LONOONSWeim' Tel 01 3S52I35 
Piecse send me your brochure. I enclose a
lorge stomped oddresseo erweiope
I would like to purchase meioiiowirg items.
(pieose state item ono No of items required 
trom the list obove)

B

10

Power drivers to minimise loading on ZX81. More exponsion 
with no troubles.
Extra sources of power supplies to eliminate overheoting on 
the Zxei
4" of high quality ribbon coble at no extra cost.

BASICARE
basicare \ MICIOSVSTIMUD., k

I enclose cheque/PO tor£ 
NAME 
COMPANY 
ADDRESS;

MICRO 
SYSTEM y

i2RicxrsTitEn.
LONDON SWeiRV. 
πΐ:01·3β5 2139.

*

I
^Tel (Doy)· Tel: (Eve)

Μ «Μ

À

Self Adhesive SOUND with SINCLAIR I
I

Cassette Labels
ON ROLLS OR SHEETS

★ IDEAL FOR USE IN TYPEWRITERS

MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81.
TIMEX Sinclair 1000 
or SPECTRUM ^»ONX

A BOON TO SOFTWARE PRODUCERS

CAN BE PRINTED WITH CLUB OR 
COMPANY LOGO OR SYMBOL

CASSETTE LABEL S ON SHEETS 
<15 Labels per sheet I

CASSETTE LABELS ON ROLLS 
IComplate with tractor fe«d pedorations 
to allow use in most computer printers)

100 Labels
200 Labels
300 Labels
400 Labels
500 Labels

£3 50
£6 00
£8 25 

£10 00 
£1200

Square or round ended centre hole 
Minimum order 500 labels

500 Labels £11 00
Labels £2000

2000 Labels £35.00
1 to

All Prices include VAT end postage/pecking 
Excellent discounts for large quantities 

Please send stamp for printing price lists and sample labels 
NEW FOR 1983 - Sampler pack of different types of computer label ■ £20

o

DQ^DOSttm Unit A4 
Smeed-Dean Centre 

Eurolink Ind. Estate 
Sittingbourne 

KentME103RN
BARCLAYCARO Access

Sittingbourne >0795) 
28425 >24 Hrs. )

V/S4

THE ZON X ■ 
£25.951 
incl p&p & VAT
W The ZON X SOUND UNIT is completely seK contair>ed and especially 

desigrwd for use with the ZX 61. TIMEX Sinclair 1000 and Soectrum 
Computers. It just plugs in - no dismantling or soldering.

Ik No power packs, bañarías, leads or other extras.*

★ Manual Volume Control on panel > ample volume from built in loud· 
speaker

★ Standard Sinclair - 16K Rampack or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation.

W Huge range of possible sounds for Garrws. Music, Helicopters, Sci-Fi, 
Space Invaders. Explosions, Gun-shots, Drums. Planes. Lasers. 
Organs. Bells. Tunes, Chords, etc., or whatever you devisel

★ 6 fuH octaves. Uses 3-Channel soured chip giving programme conuol 
of pitch, volume of tones and noises, all with envelope control

W Easily added to existir^g games or programmes using a few simple 
''BASIC" lines or machine code.

★ No memory addresses used - 1.0. mapped

FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, fully guaranteed. British Made.
* fxcapr with Spectrum, you need thé Spectrum Extensiofí Speed Order 
No. set - Price Ce.SOind. V.A.T.

#

V//

«»

« .

Payrrwht may be made by Cheque. P.O. 
Giro No. 388 7006 Postal Order or Credit 
Card.
Export orders Bank Cheque. 
International Money Order. U.S. $ or £ 
Sterling

A* e«V ^ιι·ιΊL0^ Λ I Dept VC8 PO Box 6ΗΚΒββκκΚ ·β3Α High Street
a ·'*«·.

Access i VISA accepted 
Ring 0920 3112 for 
immedictte despatch
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SOFTWARSFIIS
icontinued from page 171)
Displayed are the cash in hand initially set to 
£200, the number of shares of each commodity 
held and the potential worth of the player 

should he be able to sell all his holdings.
The final line displays action and this is 

where the transactions are entered. Each 

player is allowed up to four transactions per 
turn but only one of them may be a sale. The 

actions available are;
B — Buy 
S - Sell 
N Next player please 

after B or S the next character must be from 

the following:
G - Gold

Copper

T — Tin 
S - Silver 
C 
L — Lead 
P — Plastics 

followed by the number of shares to buy or 

sell.
Beware. If you miscalculate, the Atom will 

display a cryptic remark and terminate your 
turn by calling up the next player. When the 
entry is complete press the space-bar and the 
Atom will revise your current state due to this 

action.
Ater each player’s turn the current state of judge your current performance against all the

all players is displayed in the form of cash in 

hand and potential worth, as well as the 

number of rounds remaining in the game. 
This is important to watch because at the end 

of the game only the cash in hand is 

considered to determine the winner. Because 
only one sale may be made in any one round, if 

you do not sell your shares at the right time 

you may loose their value.
When all players have had an equal number 

of turns — that is the end of each round their 
names are sorted into the sequence of the cash 

in hand held. The potential value is also 
displayed. In this manner it is possible to 

others. Best wishes for happy marketeenng.

inL=£P2C0E=£320O:F=£3218,:G=£823O'E;=£8260iT-£324F;
’0Ι·1=£Ρ0 ■ tJ=£81,0=£82 · i?=£SS.· 3=£83.· H=£8E: P-£8A ; 0INI 1.5
■iPF I=OTO''.LLl=f'=‘0RA N. I ·Ρ.«:;«15*?1 .F. Ι=Γ·Τ01 iP^t'^ØØ" 
40C LLO JSP£FFE6,STAN.PTS
I
¿0 · LL2 10Α£84 ■■ ASLfi ■ 3TA£84 ; ίΡΑ£85 · POLA STA£8 
Tø'LLl Lt'Aeø · STA£S4 . STHÍ85
80 LL3 JSPLL2 STn£8T;L['A£84
AB ADC£P6 i3TR£84 l,0B£S5.ADC£07

50 LL4 RC’C£S4>3TR£84.STRQiLOA'?0’AC<£85 ;ΤΑΓ£ft5 i STAiS? · JMPI.L3
PTÎ

.TR£S6. 11PLL2. I ? · L ΓΆί Ç4 
iTR£S5

1AÔ LL5 JSP£FFE34CriFGlS*BEOLL54 J$R£FE5?· J^«P£F$7E 
lie BCCLL4iPTS>35N.I 
120IlP.«í^«12‘P·" KIPPAX STncr MAPITT” 
13øIN."N0.0F POUHt'S TO END "Z-P. ’ 
14ηΐΝ."Ν0.ΠΓ PLAYERS *'ñ ; J»0 · F . Ι»ΟΤΟ fi · H?I»I ί N. I · I-0 
150Ρ.·12’' KIPPAX STOCK MARKET"'' 
16ΘΟΟΡ."ΝΑΠε OF PLRVER NO.I+1>·ÎN.«Β B^B+LENB+l·L'>20000 
17fiF,K«J+4T0« 1+28 STEP4iLIK»0sN.KiJ»KsI»I + 1 HJ.I»R 
180F.I»0TO2O STEP4.E'1 = 108 ; F’1=99?; G’I»8*fl·T·1=0·N.I 
190D»0;6=£8260>S»4 
2O0bP.*12" 
210P.
220P."90LD
230P."iILVER
240P."lEAD
25ΘΡ." CURRENT RÇrorjNT FOP 
2f;øP. "9OLD" - OOP.
270P."sILVEP"-OOP
280P."lERD"■OOP." ....
2®0P."TOTAL ASSETS"4OOP." U,C.»Sø.P.’"ACTION ”.C»0·v-û.G.h 
300CLI.LL04 IF?M»CH"B" .· P- "UY " .'?N»?M. r»C+l i G. d 
310IF^M=CH"S" · P . . ................ -
3281F*M»CH"N"4P."EXT PLRYER"¿G.i 
330P.B8
340dIFC>4>G.a 
350IFY>15G.+ 
360L1.LLR- IF'?M=CH"G" .-P. "OLD " · ^0=0 · G. ç 
370IF?n»CH"T’'.T. "IN 
380IF'?M»CH"S".·P. "ILVER 
390IF‘^M»CH"C"4p. "OPPER 
400IF?M*CH"L"iP."EAO " 
410IF?ri»CH"P"iP. "LASTICS "4'^n=2øiG.e 
420P.»8" "»84G.d 
430eLI.LLl4lF?NsCH"8";G.i 
440IF<L'<O*32+‘'4+‘^O>)-<25e*'' G?1 ·+?0>*^<0-G. v

1 < EI r 70 > >1*. 256*< Q?1 >+*^0 >*? *· ·Ί0 · G. 9
460Γ!8»<(Ε'''^Ο> ’*^256*<07i Mø
47øIF< F’(?0)*-< 25β*<0’Ί /+7Q>G,u 
48fiIF’S>L'<0*32>;G.x
490FX 7Q>s< FK’^0 > >-( 256*^I '•+^0).-LK0*32>«< L?<0*32>'S

Μ

11

Η

Μ

II
II
I·

Μ *♦

Μ >kippa:; stock mrrkei 
ΑΓΤ eiC' OFF CIV BHK POS
.·?0=θ;005. J.P. "tin 
iTn=e,G0S. iiP."CQPPEP 
.■?0«ie;G0S. I-P. "Pl ASTICS" .-^nspOiGns. ί

II
II ,-z0s4;GnS. '

■ ’’□=125 GOS. i

Μ

Μ

’’»BiG.c

■"CR$H IM HAMO"'
·'irj.C. =14,P. "t IN" ' 
«I *1 
I·

Μ

;U.P-»14iP."c0PPEP’· ’ 
.U.C.«14>P. '’PLASTICS

ELL

II

π Μ iU.C.=20·Ρ·

Μ / 
f II

Μ j7Ns-?MiC-C + l ·ν=ν+1 «G.d

Μ

Μ

iTOM.G.t
i'O*8/G·® 
.'?0®12iG.e

<^0=16.G.e

II
I·

50011 < Ο»:32+'· 4+·^0 > >L ' ( OtSZ+f 4+?0 > >+< 25ι?»Γ Q’ 1 i+TQ )■ G. h 
5109F!<?O FI ( TO '* >+< 256t' J+TQ?
520L i<DT32+<4*?0> L ! < D*32+< A+’O"' > ·>-<?56*ι· 0’1 >+’0 >
530LI< 0*32 X IS >+< L!< 0*32))
540hF. I=0TO6;P.*11 iH. <P. ' 5OOP.S9.".C. '20:Ρ.ϊΡΦΟΡ.
“;50P. ’ i OOP. *9; U. C. ®13j J=L ! < 0*32 )iGOS. Μ. P. '
560OOP. *9; 0. C. P. L ! < 4*0*32’> OOP. *9 : U. C. =26; P. L ' I· 8+0*3?

Μ Μ .U»C.>30

570P. ’ ;D0P.«3nj.C.»9.iP.LX 12+0*32 i DOP. · U. C. »26 · P· L ! <
58BP. ' ..........
5AØP, ’ ίΟΠΡ. #9 J I, C. «14* J»L I < D*32 >4 GOS. ri;G0S. rn/P. ’
eéøD0P.»9;U.C.»7.:D0P."

iDOP.S?·U. C. =94P.L’<20+0*32*»4OOP. S9sU.C, P.LI**24+0*32>

______________ _ . UJ.C.»25^P.ei3>D0P.«9UJX.>32^G,c
6lØiU«B4V»DiD»0.-B»£82eØ-P.^l2”TAeiE OF CURRENT PLRYEP VALUES 

620DOP.
630DOP.«B;DOP.
e40D»D+1 UJ.D«fi;B«U iD«V·B«B+LENB+1 * D»D+1·IFD»A;D=0 i B»£8260 
650GCS.r;LI,LL0UFD*0fi 
660IFD^>0;G,b
F70GOS.O-P."THANK YOU FOR PLAYING"’
i^80IN."DO YOU WISH TO PLfl’T RGAIN"®B JF7ßsCH"Y 
β?0Ε.
7fiøjG‘< ?0 )«G’ ·' *^0 fi.R.X6+l ?jT ·< ^O>*0
718IFG ’ ( *^0 X04 T · < ?020*< G ? < *^0 > > > 8 G 'Ό >=3*AíG. I 
72Ak IFG K '^O E ‘ ·: >=E ’ < >O >-2
730IFG’<?0‘'>î5=1 - EX'?0>=E»' 
740IFG'^'^0 '·;5·3·ΕΧ ^0 ’»E’' "^O'·* 1 
750IFG ! < '’’0 '\5»4; E ’ *^0 >»E ’< *^0 >+2 
•
7701 i =04DOL X 1*32>»L' I*32>+(<L’< I*32*< *□'‘+4 · 'TrT’i'^O?)) 
78øI»I + l uj.I«AiG.k 
790ί-.Ρ.'' ..κ 1OØ^,P=O.P.
800P.' J’;løø>"
BlAnF. I»øT020STEP4> J»J+C<<LK4+1+0*32>>*<Ei I ‘’*90 VløO ·UL liP· 
··· - · “· ’ L - · * .......
330D«082*Z-1-P.2'.OOP." ">U.C.=12iP."CASH

Μ
«I ·

h Μ
Μ Μ

"ASSETS Μ
jH.C. =12; J=L [>t32>;G0S<nj GOS.nîP. ’ îB«B+LENB*1

• i. MiGOS.o.sGQS.^ 'LKLUØ.G.b

Μ •Q.9

7βΟΡ·Ε’ <?0>^Ε’ < 1 Τ ?0>>ΡΚ ?Ο>’ G’C'^0 >iP·

II

Μ ί IF·' JXIOØXIB.^P. "0
".5=44R,

Μ

^*·ΠοΡ $1'^’ BIG «^FFHt-EP^ I.FAGl.iF...ΝΠ.ΠΓ POUNDS LEFT "
•| TOTAL"

84øb0· J=L!<D*32 ?;iJ0S. niL»a’'*32+28 ·= J.D«D+1 .U.D»A.W=A-1 
35000
3β0ΧβΧ+1 »U.X*W i W»W-1 il.l. W=AíDOíP»£8260· IFH^Nafi, G,p
S70F. lelTOH'^W. B=R*LENB4 14 N. I
880PP. SB^OOP. " " .U.C. >9> J»Ll· H’W -132'·.GOS.h
890J»L · < < H'^W >*32+28 GOS. r». P. ‘ · W=H+Î · U. W=A ί D=ø j 6«£8260; P.
9ønq7peH7
910rP.'" 
A?A1F.I»ØT05iP.Sl1-N.1iP. 
930tG0S

.Χ»θίΟΠ; ΙΡ^<<Η?Χ·>*32XLU <H?(X+1 >>*32.GOS.

>1 >s7p.P.
'•PReS‘=i SPACE PfiP TO fONT JNl.iF" ’ * P.
iF.IsøTOS-DOP." "sU.C.'30-P.’-N.I-P.

Ηςπρργ - ONLY ONE SALE ALLOWED
"GREEDY - ΤΠΠ MRNV TPANSfirTIONS'·. C.-^1

jP."YOU HfiVE 0NLY"-L’‘'Dr32+''4+?0 UNITS
”0NI Y"F’· ‘O>" UNITS fiVATI APL E" - G.

?70·ΌΟ3.5 .Ρ."Υηιι Hfi'vEN’T GOT ENOUGH - ΎιΡΡ/"
9$0mF. I=0T0'=í00-WAIT.JÍ. I ^G. I

ί
NEXT PLRVEP - "«B

s-P. 
?40'jG0S.5 sP. 
?50vGOS.3- . 
?€0«?GOS. 5 ·Ρ·

P.

II II iU.C 
il'J » Μ

ΤΠί» MAti’i
/:· h •G.Μ

Padcalc
β fí Law, 
Leicester. 22-JJ

H

Padcalc is a general-purpose mathematical 
program that will allow up to five formulae to 
be entered for subsequent calculation. It is 
most useful when only a limited number of 

what if?*’-type calculations are required, and 

under these circumstances it is easier to set up 
than a spreadsheet program and the format is 

more readily understandable.
In general terms using Padcalc is the 

computer equivalent of paper and pencil 
because it works in the same way you would if 

working through a formula or series of 

formulae. It initially asks you to enter your 
formula containing all of its variables. When 

you have entered your last formula press 
Newline and it will list all the variables for 

which it requires you to enter values. You will 
notice that it does not ask for a variable if this 

has been calculated previously or if the same 
variable was used in a previous formula.

The cursor over the variable letter indicates 

that it is waiting for you to enter a value 

against this letter; when this is done it moves 
to the next variable. When the last variable is 
entered the results are automatically calculated 

and printed below the variables.
At this stage the cursor over the last variable 

letter begins to flash, indicating that you can 
now change the value of one of the variables. 
The cursor can be moved up and down in 

response to the cursor keys 6 and 7 and when 
key V is pressed a new value for the variable 

on which the cursor sits, can be entered.
Variables can continue to be changed in this 

manner until key C is pressed. A new set of 

results are then calculated and the result is 

printed adjacent to the first set. This process 
can be continued until four sets of variables 
and results are printed on the screen. Any 

further changes will result in the screen being 
cleared and the next set of results are printed 

down the first row.

A warning that this will happen is given at 
the bottom of the screen after four sets of 

results have been calculated. The following 
types of functions can be used in the formula: 

, E, Sin, Cos, Tan, Asn, Acs, Atn,««+, *. 1.
Rnd, lot, Sqr, PI, Abs

There are, however, certain constraints that 
should be applied when entering a formula, 

and they are as follows.
No more than five formulae may be entered 

at any one time.
Variable names should be no more than two 

characters long and if numerics are included 
they should be put after an alphabetic 

character. For example, Al, V2 and so on.
When using trigonometric functions a single 

alphabetic character only can be used and any 
angle must be given a variable name. A 

numeric angle will not be accepted in a 
formula. For example Sin 30* should be 
entered as Sin A. The angle can then be 

entered as a variable.
All angle variables should be entered as 

icontinued on page 175)
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BBC
II y SI I II f^esent

MICRO
·»· ■ ■ INSTANT

THE KEY
for any ZX Spectrum

MACHINE
CODE!

I THE
ULTIMATE

SPECTRUM 
BACK- UP 
COPIER!

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston.

ALSO INCLUDES HEADERLESS COPIER

t

The Key is a 100% machine code utility which 
allows you to back-up your valuable software 
investment. Simple to use.
Upgrade to Version 7 of 'The Key' by returning 
your current tape together with £1.75.

Dept. YC3 
6 Bruce Grove 
London 
N17 6RA

N.B. The programs on this tape are sold subject to the condition that 
only one Back-up is made of any commercial program. This Back-up 
must be for personel use only.

DEALER ENQUIRIES WELCOME

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 £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 demos. Just £6.45

Please send me KEY'Ms) @£5-95. Total £

Interface, Dept. YC3, 

44-46 Earls Court Road. London W8 6EJ 
Please send me;

Name
( ) INSTANT BBC MACHINE COOE-tape and book-£34.95

( I THE BBC MICRO REVEALED-Ruston-£7.95
Address

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell-£6.45

I enclose £
YC3 Post Code . .

Name

Address
vce
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SOFTWARE FlU
fconf/n(/Bd from pege 173i
decimal degrees. For example, Sin 30® 30’ 

should be entered as Sin 30.5®.
All answers involving degrees are given in 

decimal form.
When using the functions Sin, Cos and Tan 

the variable which the function acts upon has 

initially to be multipled by π/180 to change 
degrees to radians. In cases where the variable 
has no brackets around it the n/180 is inserted 

immediately after the function by the 
program. When brackets arc present n/180 is 
inserted inside the first bracket. Therefore, if 

brackets are required always put on an 
additional set. For example, Sin A; Sin (AxB); 

Sin ((A+B)).

I Now an example to clarify the entry 

procedures. This example uses the program to 
calculate various features of a gear. The 

variables used are defined as follows:

PD = Pitch circle diameter 
OD » Outside diameter 
RD
TT = Tooth thickness 
N = Number of teeth 
DP = Diametrical pitch.

After loading the program using Load 

Padcalc” you should receive a prompt asking
for the first formula. Proceed as follows:

PD = N/DP->»N/L
OD = PD + 2/DP-^N/L 
RD = OD - 2 X 2.25/OP-►N/L

(I

s; Root diameter

•’PROCnuC1 REM 4 FAST S e7 DIM A(5'8 UET9 LET A«s10 LET F«011 UETLET or = 3 sO

QIM Μ»I 5 50 > 
OIM > t (5.'

KV»0
” ΡΟΟΚυνΑ** PPC

“ THEN OOTO 1Û%»

S33 IF Χ·1 THEN &ΟΤΟ_Β5βS33 IF U634 FORUEN Rf)♦LEN A««(UEN A«>UeN V9J TEP 2B35 IF Z + 1>LEN U> THEN OOTO_Ç40 B3e IF F ♦ II THEN _ _ -SO© IF Ζ4λ>(.ΒΝ At ΤΗΕΝ_θσΤΟ_§41 S4O IF F♦X) THENS41 NEXT ZS48 LET UeaU«*Ft(F,X TO X+1)64S LET XaX41550 GOTO 5X0555 LET At«Rt*Ft(F,X TO X*l> 550 O or O >45 ______555 AEM

Î·*'" THEN GOTO 542 «1 TO LEN MS« (LEN Μ· >«

(F,X TO ΧΜ)·υ»ίΖ TO z OTO 546
■<F7x TOX»i)«A«(Z TO z GOTO 545
S

ΤΊ 1,5708/DP-^N/L-^N/L

The screen should now have a black cursor 
visible over the letter N. Now enter the value 

for N, for example 45 ■►N/L. The cursor 
jumps to DP so enter a value for this, for 

example, 11 ■►N/L. After this last entry the 
answers are automatically calculated and 

displayed against their respective variables.
After this either of the two variables can be 

changed by shifting the cursor using keys 6 or 
7 then pressing key V and entering the new 
variable. To see the new results press C for 

recalculation. For example, 7 ►¥ •►IS·^ 
N/L ► will recalculate the results with the 

number of teeth changed to 15.

760 LET F8(F)«FS(F,1 TO X) ♦” (PI /leøa" *F· (F . X*l) ♦··)·· +F· ÍF^X+S TO)

S

Se REH 55 PRINT AT Si.C65 HZL TO65 LET FeF*l70 INPUT M»fF> 75 IF Μ· <F , 1/ «··
60 LET F»CF)>K«'Fi55 GCSue 50090 PRINT AT F-l.O.Ml^Fi95 IF FwB THEN ΛΟΤΟ 110199 OOTO 6155 LET F«F-t115 5L0Ulis LET Ml «LEH Miza125 DIM UtLEN Α·ζ3)125 DIK P(Ul) 130 DIK U (Ml I 13S PRINT AT F,0.·—
14S FOP Xrl TO Ml 
έά£ këiT0®X»3?î^·^^ P ' V« ( (X>Ä) -XX60 NEXT X 165 PAINT ’

•WHV’^-«í’TL7¡7r¿2’·......175 LET U ry / >P ÍX- 1 ) ♦-Î^Y χΙόβ^ΡΑΐΝΤ AT U CYI .©.At< (Τ»2Ι -a
135 NEXT Y190 QOTO^ BOO__________500 REH Μ·····________501 REH

9505 LET5X0 LET XaX*X5X5 IF Ft(F^XI·" 0S17 IF COPE Fe(F>X)>lOe ANO COOE FÍ(F-X><ee5 THEN COSUB 70061S IF F· (F .X) •••E'· AND CODE FpC 
fTx- tX <>1’> >ä6 AND CODE F»(F,X-C XODIOO THEN GOTO SXO520 IF CODE Ft<F.X)>37 AND CODE FI(F.X1 <64 THEN OOTO 530525 GOTO 510 _ ...

·· THEN OOTO ST
IF COPE Fe(r>Xj>iee HNP 
FjX) <aes THEN GOSUB TOO

530 IF CODE F < ( F . X ♦ 11_<2β OR. COD
TÔ 531 REH

|(F^X4.1)>e3 THEN LETXht"
£

575 LET X 575 LET F 
585 lIt^Ä 565 IF FB(F>X) ·*' 567 IF FÎ<F,X) «“E’* 
X<?I) ) ¿38 THEN GOTO 585590 IF CODE r,FBtFjXlKBA THEN GOTO 60· 095 GOTO 605 LET Y«1Bee ZF V>LEN A· THEN GOTO 685615 IF FttF^X TO X*l)eA8<V TO V ♦1> THEN GOTO 648610 LET Υ·Υ*8 680 OOTO 605 685 LET K«1 630 XF FBÍF/X TO Χ*1>«Μ·(Κ TO H♦II THEN GOTO 635 LET K»K*a 640 GOTO 630 845 LET F6(F>«F6(F.l TO X-X»* 2{••♦STRØ < I MAL Z8) ♦·*) •’♦FØ (FTO >658 OOTO 665 605 LET F«(F)♦ITRI < (MAL .X*8 TO ) 660 LET XeX^4 886 QOTO^_BB0_ 708 REM ■■■■■ 705 IF CODE r GOTO 740 710 -- -- --E ft C )715 LET FÍ(F)«Ft(F,l TO X-l)**’! eø/PI·”♦F·(F>X TO )780 GOTO 765730 LET F6(Fî»F6<F J TO X*1)*”P I/IBO»”«F» (F¿X*3 ro )735 OOTO 765740 IF CODE Pft(F^X)>19B AND COD 0 Fi(F>XI<8øa THEN C(7TO 760

74b LET eø/Pt*-*F· (F, 750 GOTO 765

♦ '· I ·' *F
9
5 (F) «"A ( ** 4*βΤΑ> UAU TO >*Χ41

••F
THEN RETURNr-^wr . AND CODE F8l(Χ<>1))>88 AND CODE F8(F,X-I

CODE FB(F.X)>37 AND CODS iF4X)<64 THEN GOTO 60·I 5B0

« i

ess

CF . 1 TO X-l> ♦••Μ ^a> ♦”) ”*τ·(Γ

<>le THBN
IF COPE F9(F>X)>19e ANO COO F.X) <dOa THEN GOTO 730

F t;(FlaFtlF,! TO X-X)**’! X TO I

Othello
>4 P Walrond, 
Pitney, 
Somerset.

i3ÖS

This program is Othello, also known as 
Reversij and it runs on a Model B BBC Micro 

or a Model A upgraded to 32K.
The program plays a good strong game of 

Othello and has two extra features:
■ You can swop colours at any point in the 

game.
■It contains a can’t go check — if you think 

you cannot go, the computer will check. 
Operating instructions are given in the 

program.
The average time taken by the computer to 

make its move is 10 seconds.
A word of advice to beginners: aim for the 

sides, and the corners in particular.

)+pecK

-Í.&9
tPC)*xss

»I O Seoo

< 2
765 LET XaX+7 770 RETU 300 REH 306 LET 63971·256>1310 LET PC«PS* I <F í-ll *33) 315 LET X«1 380 GOTO 645 325 LET PpaPC 330 IF FL·© THEN G0SU3 lOOO 335 GO5U3 3000 340 POKE PP.PEEF 645 POKE PC,PEEK 360 OQTQ_ QZi _1003 REH BBM· 1005 IF X>Ul TH 10lO INPUT V(<>1015 PRINT AT Ρί>·),4^υ(Χ) 1020 LET PC«PC*33 1021 IF Χ·νΐ THEN LET PC»PC*33 1022 LET X«X+X 1025 GOTO 2000 REH I 2002 LET 8005 FOP Χ·1 2010 LET A(XIbVAL Ft IX,6 TO I 2015 PRINT AT U (X) .4+KUi INT ) *IX0»«DP) ♦.51 Z( 10* «DP f 20S0 NEXT X 8022 LET KV»KV+7 8083 IF KM>«83 THEN PRINT AT 21, O; NO ¡SCREEN TO CLEAR*' 2085 RETU 3000 REH3010 IF I ”M’ THEN GOTO 310O3015 IF INKEY·· C’ THEN GOTO 320 03920 LET PC«PC* < ( iNKE-r •«"6“ ) *331 f *ec«.P5z > (P*M1> *33) - INKEY ·« *'7 “ ) «»33/ » (PC-PS < ' fP ♦!< *35) 3025 RETURN _ _3100 REM ·Ι··β1 3105 LET 0«(ÎPC- 3110 INPIT M(0)

40
* τη F

(A <X

XS IF KM > «28 THEN GOSUB 40003180 PRINT AT piç>' . 4 *KM Μ (Q>3185 RETURN3800 FÛR X«1 TO Ml3205 PRINT AT P(X> .4+KM;M<XJ3210 NEXT X 3· 15 GCTC --
4010 FOR XeF*l TO UIF·4015 L4089 PRINT AT X.3 ”

r I.CCO
«Γ

LET KM·

I* X«P(MXi♦! ΤΗΒΝ GOTO 408F
40£5 NEXT X 40^0 PAINT AT S1.3í“

RE^^URN seco SAUE ’’PADCAUB“ ΒΟΛΙ OOTO 1

TO ΘΟΟ STEP lOOiMOVe 1,200tPL0T21,I·lOOOlIF t<0OO MOVEl+15,t90iPPI

10 REK ••♦OTHELLO··· 
20 REK By A.P.Wai rond 
30 ON ERROR GOTO 370 
40 K0DE7:PR0CINSTRUC 
50 MODES
60 VDU19.0,H0,0.0«VDU19.1,3.0.0»0ΐVDU19.2,0,0,O.Ô
70 COLOUR130ICL8 
Θ0 GCOLO^O 
90 ·ΡΧ11,0
100 MOVEBOO,lOOOI KOVEBOO,200 
no FLO TBS, 0,1000tPLOTBS, 0,200 
120 BC0L0,3 
130 VDU5 
140 FOR I-O

NT CHR·(65*(1·<1/100>)>
ISO NEXT I 
160 FOR 1*200 TO 

RINT STR4(l/100-l)
170 NEXT 1 
1Θ0 VDU4
190 DRAWO,lOOOtDRAWO,200tDRAW BOO,200tDRAW BOO,1000
200 DIM B%(7,7),PX(7,7),BI6X<4)
210 FOR R-0 TO 7iF0R C*0 TO 7iREAD PX<R,C)iNeXT Ct NEXT R
220 DATA 32,2,16,16,16,16,2,32,2,0,1,1,1,1,0,2,16,1,8,4,4,8,I,16,16,1,4.2,2,4, 

1,16,16,1,4,2,2,4,1.16,16,1,8,4,4,8,1,16,2,0,1,1,1.1,0,2,32,2,16,16,16,16,2,32
230 BX(3,3)-2iBX(3,4>-3iB%<4,3)-3iBX(4,4)-2
240 CCH*Ot YCM-Ot YT%-2iCTX-2t YC-3iCC-2
250 FROCUPDATE 
260 COLOUR1

1000 STEP lOOtMOVe 0,1IPL0T2Í,ΘΟΟ,It IF KIOOO MOVE Θ1Ο,Ι*7Ο|Ρ

(continued on page 177i
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COMPUTER CENTRE
A Member of lhe SPECTRUM Group.

ATARI
MODEL B 32K iNC DOS
MODEL B' 32K INC ECOnET INT
MODEL B 3?K INC DOS & ECONO INI 
A TO T UPGRADE (INC FiniNG) 
RAM UPGRADE |INC FfTTINGI 
PACE {CANON} 1 > 100K{100M 
ACORN 1 a 100K{l0OK|
PACf CANON} { I 200K 200K
PACE CANO I hAOOK 400K
PACE CANON 2 ■ TOOK 200K

(40CK) 
jeooKi

ACORN? a 100K{?00K) 
PACE (CANOM2 <2d0K 
Pace (CANOh^? a400K 
ACORN 2 . 400K (dOOK)
SANYO 12" MONO MONITOR 
MICROVITEC 14" COLOUR MONitOR 
SANYO 1 4" COLOUR MONITOR 
BBC CASSEHE LEAD 
BBC DOS KIT 
BBC PADDIES
BBC PRINTER CABLE {PARALLEL} 
PL OiGmSER

BBC
ACOBNSOn
•cashe of riddles
•MONSTERS
•SNAPPER
ARCADE ACION
•METEORS
•ARCADIANS
BUG BYTE

•GALAXY WARS 
•CnV DEFENCE 
•MUSIC SYNTHESISER 
•SPACE INVADERS
AA F

•FROGGER0 ACC
ICRO 2WER

•747 FLOHT 

li£
•KILLER GORILLA
•CROAKER
•CHESS
•LASER COMMAND

• B

ATARI
MINER 20496R|ROM| 
PREPPIE 
PREPPiE II 
CHOPLinER (ROM) 
ZAXXON 
BAJA BUGGIES 
AIRSTRIKE 
Claim jumper 
AZTEC CMAllENGE 
THE E FACTOR 
SPIDER INVASION 
MELTDOWN 
UP UP AND AWAY 
NECROMANCER (32K) 
GORF (ROM) 
MOUNTAIN KING (ROM)
ALL ATARI PROGRAMS ARE ON 16K CASSETTE 
UNLESS STATED OTHERWISE
MANY AVAILABLE ON DISK PLEASE RING 
FOR PRICES _______

WIGAN 
BOLTON 
PRESTON

11 Mesnes Street Wigan, Lancashrre T3 WNT IQP 
Tel Wigan 10942» 44382 Closed Wed

23 Deansgate. Bollen. Gtr Manchester θΐτ 1 hh 
Tel (0204i335l2 Closed ail day Wed

STOCKPORT
WARRINGTON

49 Fishergate, Preston, Lancashire prt 6Θη 
Tel Preston (0772) 556250 Closed Thursday

T Little Underdank. Stockport 
Cheshire SKI ILA
Tel Stockport 061'480 3435 Closed Thu'S

111 Bridge Sueei Wdrnrrøtoh 
Cheshire WAi 2AR
Tel Warr(0925138290 Closed ThufS

F All mail order enquiries to Wigan.

HARDWARE
ATARI 400 * ^KSIC + CASSEHÇ UNIT

INC VAT 
£39900 ATARI 400 INC BASK 
£47050 
£447 50 ATARI 400 4θΚ INC BASIC
£517 50 ATARI 400 4ΘΚ +BASIC CASS UNIT 
£ 135 00 ATARI 600 4ΘΚ INC BASIC
£ 3? 00 ATARI 600 4ΘΚ Ψ BASIC * CASS UNIT 
£20995 ATARI 410 RECORDER
£264 95 4dK RAM FOR 400
£269 95 KEYBOARD FOR 400
£369 95 ATARI JOYSTICKS (PAIR)
£364 95 ATARI 650 INTERFACE
£369 95 VOCABLE
£514 95 PRINTER CABLE 
£699 95 RS 232C CABLE 
£799 95 MONITOR CABLE 
€ 74 95 DERE ATARI [BOOKI 
£267 50 OUICKSHQT JOYSTICK 
£264 95 
£ 395 
£109 00 
£1495 
£1495 
£I4A95

Kon··
ORIC I 16K
OfilC 1 49k INC £40 SOFTWARE

ZX6I I6K
ΖΧΘ1 16KRAMPACK{CURRAH}
ZXSPECRUM I6K
ZX SPECTRUM 4dK 
ZX PRINTER

INC VAT

INC VAT 
£14795 
£185 95 
£21495 
£264 95 
£294 95 
£329 95 
£ 46 95 
£ 94 95 
£ 59 95 
£ 1395 
£134 95 
£ 1299 
£ 26 50 
£ 2500 
£ 2500 
£1995 
C 995

£ 99 95 
£139 95

£ 44 95 
£ 1995 
£ 9495 
£12495
£ 3995

LYNX
lYNX 4ΘΚ

INC VAT 
£21495

SHARP INC VAT

TEXAS
TI99/4A
PERIPHERAL EXP SYSTEM 
DISK CONTROLLER CARD 
DISK DRIVE 
RS 232 Caro
RAM CARD {EXP Τθ4βΚ) 
XTTSTICKS 
CASSETTE t EAO

DRAGON 32 INC JOYSTICKS
JOYSTICKS
LIGHT PEN

JUPITER
JUPFTER ACE

COLOUR GENIE
COLOUR GENIE 16K 
16K RAM CARD
JOYSTICKS ANO KEYBOARD 
LIGHT PEN

SOFTWARE
SPECTRUM

BUG BYTE
SPECTRES

INC VAT VIC 2
bUMLOCK

I

INC VAT

£ 995
£ 9 95 SPECTRAL INVADERS
£ 995
£1195 aRCaDia
£ 995 SCHIZCHOS 
£ 995 ΛΗ DiDDUMS

IMAGINE

OK TRONICS

£ Θ00 
£ 500

£ 550
£ 550
£5 50

£ 750
£ 750
£ 950
£ 750

£ eOO

£9 95

£ 795 
£7 95
£7 95 
£ 795

JD’ANX
CENTIPEDE 
METEOROIDS 
DICTATOR (d8K ONLY) 
90 SPAWN OF EV’l
ULTIMATE

JÇT pak 
PSSST 
COOKIE 
TRANS AM
OUICKSILVA
MINED OUT 
TIMEGATE 
METEOR STORM 
ASTRO et ASTER
HEWSON
hEAIhOØW a’ C

DRAGON 32
£2995 COMSICZAP
£21 95 CUTHBERT GOES WALKABOUT
£24 95 DEFENSE
£2995 DRAGON INVADERS
£2795 FROGGER
£21 95 GALACTIC AMBUSH
£ ' 4 95 GOLF
£24 95 KATERPIlLAR AHACK
£12 95 MOROCCO GRAND PRIX
EM 95 PHANTOM SLAYER
£1195 SCARFMAN
£1195 SHUnLE
£14 95 THE KING
£24 95 TALKING ANDRO'D ATTACK
£29 95 TELEWRITER
£29 95 ESCAPE

RACER BALL 
747 FLIGHT

£ 495
£ 495
£ 495 
£4 95
£ 495

€ 550 
£5 50 
£5 50 
€5 50

£ 795 
£ 895 
£ 795 
£7 95

E 795
£ ’95 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795 
£ 795
E 49 95 
£ 795 
£ 795 
£ 995

£14995 
£14995 
£16995 
£39995 
£129 95 
£139 95 
£ 2495 
£ 995

£17495 
£ 1995 
£ 1295

£ 4995

£16995
£ 3695
£ 4995
£ 1695

SHARP MZ60A
INC £75 00 Of SOFTWARE 

SHARP PC125I 
SHARP CE 125 PRINTER AND

CASSEHEFORPCIZSI

MONITORS
MCfiOViTEC 14" COLOUR
SANYO 14" COLOUR 
SANYO 12" GREEN

EPSON RX80
EPSON FX80
EPSON MX too
seiKOSHA Gp I 00a
5EIKOSHA GP 25OX
SHINWA CP60 FRICT1ONZTRACTOR

COMMODORE
VIC 20 + CASSETTE UNIT +SOnWARE 
COMMODORE 64
C2N CASSm
VIC 1515 I RlNTER
VIC 1540 SINGLE FLOPPY DtSK DRIVE
ViC JOYSTICK

LLAMASOn

£399 95 
£ 7995

£ 9^95

£267 50 
£264 95 
E 74 95

£304 95 
£469 95
£399 95
£229 95 
£264 95
£279 95

£134 95 
£229 95 
£ 3900 
£209 95 
£29995 
£ 7 50

SKRAM 8ie
JUMPIN /ACK 
TRIAD 
ASTRO FIGHTERS 
CHOPPER
GRID TRAP
SPACE RESCUE 
PUZZLE PACK 
SCORPION
STARSHIP ESCAPE (16KÍ
IMAGINE

ARCADIA
WACKY WAITERS
Catcha snatcha

RABBIT

SPACE PHREAKS 
ANNIHILATOR 
KREIL
SPACE STORM 
SKRAM BLE 
OU ACKERS 
GALACTIC CROSSFIRE 
ORBiS
ALIEN SOCCER 
HOPPER

MIKR31^N
PUCKMAN

COMMODORE 64
ESCAPE MCP 
GRAVE ROSSERS 
CYCIONS 
CENTROPODS 
PAKACUDA

INTERCEPTER
CRAZY KONG 
FROGGER 
PANIC 64
TERMINAL

SUPER SKRAMBiE

COMPREHENSIVE SOFTWARE LISTS AVAHABIE SEND

POSTAL CHARGES
COMPUTERS/PRINTERS ETC

POSTAGE CHARGED AT 1% OF 
ORDER VALUE. MIN. £2.00

SOFTWARE
1 PROGRAM 50p, 2 PROGRAMS 75p, 

3 OR MORE, NO POSTAGE

SEND YOUR PROGRAMS FOR EVALUATION 
GOOD ROYALTIES PAID

£7 95 
£ 795 
£7 95 
£ 695 
£ 695 
£ 795 
£ 695 
£ 695 
£ 795 
£ 995

£ 550
£ 550
£ 550

£ 495
£ 495
£ 495
£ 495 
£4 95
£ 495 
£4 95
£ 495
£ 495 
£4 95

£ 600

€ 995 
£ 995
£ 995
£ 995
£ 995

£ 700
£ 700
£ 700

£9 95

LARGE SAE

ATTACK OF THE MUTANT CAMELS 
GRID RUNNER
ROX

ENGLISH SOFT

SUPERFONT . CHAR GENERATOR 
SPRITE MAKER

BOOKS
KNOW YOUR VIC 20
VIC 20 PROG REF GUIDE 
DRAGON COMPANION 
THE WORKING DRAGON 
DRAGON BOOK OF GAMES 
PQVi^R OF THE DRAGON 
KNOW YOUR DRAGON 
DRAGON EXTRAVAGANZA 
VIC REVEALED 
VIC GRAPHICS 
THE WORKING 64 
64 COMPUTING 
ATARI SOUND & GRAPHICS 
ATARI PROGRAMMING 
MAKING THE MOST OF ATaRI 
30 HOUR BASIC (BSq 
BBC MICRO REVEALED 
30 PROGRAMS FOR THE BBC 
THE BSC MICRO 
21 GAMES FOR THE esc 
LYNX COMPUTING
THE ORIC 1
OVER THE SPECTRUM 
SPEORUM GRAPHICS 
THE SPECTRUM HANDBOOK 
THE ZX SPECTRUM 
SPECTRUM BOOK OF GAMES 
PROGRAMMING THE 260 
PROGRAMMING THE 650? 
PROGRAMMING THE 6609 
BASIC COMPUTER GAMES

CASSEHES
Cl 2*5 50p or 10 lor

IMPORTANT NOTICE

INC. VAT 
£ 850 
£ 850 
£ 495

£ 695 
£ 695

£ 595 
£1495 
£ 495 
£ 595 
£5 95 
£ 495 
£ 595 
£ 495 
£ 995 
£ 695 
£ 595 
£5 95 
£ 675 
£11 75 
£ 695 
£ 595 
£ 795 
£ 595 
£ 695 
£ 595 
£ 695 
£ 595 
£ 695 
£ 695 
C 595 
£ 595 
£ 595 
£11 75 
£1250 
€11 35 
£ 750

£ 400

VJe are not a Cash and Carry operation We demonsirate epuioment and give fast dass 
service We oHer mstani credit facilities to callers who have a cubent cheoue or credit 
card and we take Visa Access Creditcharge and Spectrum cards without surcharge All 
mail order to Wigan please, cred it card holders simply pnone your card numperl or prompi 
despatch

I’

Prices correct at time of gorig to oress Out suDieci 
10 change vYithout notice E & 0 E

All mail order enquiries to Wigan

β·*
VfeA
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SOFTWAJie FILE
(continued from page 175) 270 PRIMTTAB'4 0,27» » “Sh·!! I go ♦ir«t'’ A«-OET»: PRINT A4280 REPEAT UF A4-"N- THEN A4- 290 PR0CCnOKiGO6UB320 300 PR0CVHOVE<OaSUB32O 310 UNTIL FAuK 320 IF VTX*CTX<64 AND (VCH*CCH><>2 AND YTX< X> AND CTXOO TKN RETURN 330 Π0Κ7 340 IF YTXÆTX TKN A·-" YOU «IN· " iCOL* 130«ELSE IF CTX>YTX TKN A»-·tCOL-1331ELSE A·-"IT 6 A ORAM< "iCOL-I 32 350 PROCMIN360 A-INKEVOOO) I PRINT TAB (10, IB»· Another g····»" » Α»·θ€Τ»»ΙΡ Α·-"Υ· 370 ♦FX12,0 380 END 390 KFPROCUPDATE 400 PX-0 4)0 FOR VX-IOOO TO 300 5TEP-)0O 420 FOR XX-0 TO 700 STEP 100430 IF POINT(XX*5O, YX-SO)-BX4YX/IOO-*3,XX/IOO» TKN 460440 9COLO,BX(YX/IOO-3,XX/IOO)dSO HOVEXX*5O,YX-8iHOVEXX*I0, YX-5O»PL0T85,XX*50.VX-95eH0KXX*90,YX-9OiPL0T85.X X*9O,VX-9460 PX-FX*I 4ZU NtaI XX:Nt«I YX 480 ENDPROC 49(» MFPROCYHOVE 500 vcn-0510 «FX15,I520 COLOUR) J PRINT TAB (0.27» I-Row 7-, SPC (29) «RX-KT 49sC0L0UR0UF RX>—I AND RX<-8 THEN PR)NTTAB(12,27)jCHR4<RX*49> ELSE VDU7tBOTO52O530 IF RX--1 TKN 6lU 540 IF RX-9 ’MEN PROCSMAP:ENOPROC 550 COLOUR11 PRINTTAB<0,28»I"Coluan lettpr<CX>-4> AND ex·-7» OR CX—1 7 OR CX—Θ TKN PR1NTTAB414,28» | CHR· (CX*65) ELSE VOU? 1GOTOS5O560 IF CX—)7 TKN 610570 IF CX--8 TKN PROCSHAPt ENOPROC580 PROCC»4ANGE < YC ,CC, I «RX.CX)590 IF ER·» TKN PRINT TAB <0,27» | SPC (40) >V0U7i BOTO 520 600 ENDPROC 610 COLOUROtPRlNTIAB(0,27)"O.K.620 FOR R-O TO 7« FOR C-O TO 7»PROCCHANOE 4 VC,CC,O.R,C) « IF ER-O TKN C-BiR-BiGOT 0640 ELSE NEXT OKXT R630 PRINTTAB40,28)"O.K. Hy go 640 KXT CiKXT R650 PRINTTAB<0,2B)"V·« yOM c«a«V0U7«A-INKEY(160»* GOTO 520 660 KFPROCCMAMGE Í YCOL .OPCOL ,F ILL ,RX .CX) 670 YRX■RXIVCX-C XiT X-0 « ER-0680 IF BX<RX,CX»i >0 TKN ER-liENDPROC690 DATA 1,O,I,I,O,1.-1.I,-l,0,-1,-I.0,-),I,-l 700 RESTORE 690 710 FOR CKO-1720 IF TX-0 TKN ER-li ENDPROC730 IF VCOt-CC ANO F ILL-I TKN CTX-CTX*TX*l t YTX-VTX-TX740 IF YCOL-VC AND FILL-» TKN ΥΤΧ·ΥΤΧ*ΤΧ· 1 «CTX-CTX-TX 750 ENDPROC760 IF RX»RCX<0 OR RX*RCX>7 OR CX*CCX<O OR CX*CCX*7 TKN RETURN770 IF BX<RX*RCX,CX*CCX)< >OPCOL TKN RETURN 790 NX-0 790 REPEAT800 RX-RX*RCXiCX-CX*CCXiNX-NX*l910 UNTIL BX(fix,CX)-YCOL OR BX(ftX.CX»-0 OR CX*CCX<0 OR CX*CCX>7 OR RX*RCX<0 OR RX«RCX>7

i PROCYWMt e0SUB320

I WIN'·
Τ^<Η RUN

|βΡν(25) tC%"A6C(GET·) 'frSiCOtOUROs IF

1)1 Check.-$SRC(25>
I I •iVDUZtΑ^ϋετ <160»IVCn«lt£NORROC

TO 0»RX-VRXiCX-YCXifteAD RCX,CCXtGOSUB 760sNeiT CHECK

e?O IF BX<RX,CX>< >YCOL T»CN NX-O ELSE TX"TX*NX-1 Θ3Ο IF FlLLOl OR WX»O THEN RETURN sao REPEAT eso RX«RX-RCXiCX-CX-CCXtMX-NX-1 » BX CRX,CX» «YCOL 860 UNTIL ΝΧ·0 870 RROCURDATE ΘΘΟ RETURN BRO OEFRROCCrOVE 900 ccn»o 910 COLOUROiPRINTTAB<0,27)<"Thinking... 920 Β10Χ<0>·01Β1ΒΧ4l>*0 9M) FOR ROWX-0 TO ZiFOR COLXK» TO 7 940 PROCCHANGE 1CC · VC , <i, RCMX, COLX ) 990 IF TX«O THEN lOOO 960 RTX«RX<R0WX,C0LX) 970 IF RTX>2 THEN 990 980 ON <RTX*t) GOeuB 1<»<0,1090, 1150 990 IF TX«RTX>B1BX(O>*9I6X<U THEN BIGXCO»«TXiBIOX(I)«RTXi9IGX(2)«RONXiBIOX<3>«COLXlOOO NEXT COLXsICXT ROWX1010 IF Biex<o»-o THEM V0U7jPRINTTAB<0,27»|"I can t amva'·|5ΡΟ(27>iA-lNKEV<160» tENDRROC1020 FOR 1-1 TO 3ieX(BIQX(2),BIOX43»>-CCiPROCUROATEiBX<BI6X<2>,BieXC3>)-0iPRaCU RDATEiNEMT ItPROCCHAMGE<CC,YC,I,9I6X<2»,BIBX<3>)1030 ENDRROC1040 IF R0HX<3 THEN R-0 ELSE R-7 1050 IF C0LX<3 THEN C-0 ELSE C«7 1060 IF BXCft.ClOO THEN ΡΤΧ·β 1070 RETURN loeo PTX-61090 IF RONX>1 AND R0NX<6 THEN RN-0 ELSE IF R0NX<3 THEN Rt^-I ELSE RN-l 1100 IF COLX>1 AND C0LX^6 THEN CH-0 ELSE IF C0LX<3 THEN CH·-! ELSE CH-1 1110 IF 8X<R0«X»RH,C0LX»CH»<>CC TKN RTX-FTX-21120 IF 9X<R0NX*RH*CH,CCM.X*CM»Rn><>CC T«N ΡΤΧ·ΡΤΧ-2 1)30 IF BX<RONX*RH-Cn,COLX*CM-RHK>CC THEN RTX-RTX-2 1140 RETURNliso IF RONX-1 THEN R»t—I ELSE IF ROWX-6 THEN RH-) ELSE RH-O 1160 IF COLX-I THEN CH--1 ELSE IF COLX-6 THEN CH-I ELSE CH-O 1170 IF BX<ROHX*RH,C0LX*CH)-O THEM PTX-O 1180 IF BX(RONX*Rn,COLX*CH>-CC THEN PTX-16 1190 RETURN 1200 DEFRROCHIN1210 PRINTΤΑΒ1Θ,1U»|CHR«(136» »CHRFlCOL»iCHRF(141» jA<1220 PRIMTTAB<9>|CHRa(l36>iCHRFICOL»iCHRFI141»|AF 1230 ENDRROC1240 KF PROC INS TRUC1250 PRINTTA9<12> jCMR» 1130» ICKÎ4C141» »•OTKLLD-j ΤΑβ(12) >CHR4< 130» |CHR»(14|) j ·0Τ HELLO’iTABCl I * jCHRti 130» »Ε»«·Ο41) | -·····♦···-1260 RRINTtRRiNT CHR·<132)|"InaCructioh·!*1270 PRINTiRRINT"You auat try to beat th· coeputar at LLO .Th· prograa r and aore1280 RRINTtPfilMT"Vou «tart βΤ< a« «HITE,but you aay our turn «iaply1290 PRlNTiPRINl-H ycxi think you can't go.typ· O’ and k.U It find« thatyou can ga,it will t·!) you,oth«rwi··1300 PRINT CHR«(134»I'Pra«· any kay to continua“ 1310 A-GETtENDPROC 1320 DEFPROCSNAP 1330 COLOUROtPRIMTTAB«0.27»I-O.k.-Coleur« «wapaO. 1340 IF YC-3 TKN PR I MT "BLACK" ELSE PRINT "«HITE“ 1350 SH-VCiVC-CC<CC-SHiS«-VTX:YTX-CTXsCTX-SW 1360 VIMJ7< A-INKE Y 4 200» t ENDPROC

pl··»» M«i t.

incorporât·· ««varal «pacial Faatur·« i ntara«ting."
Ihli QAM callad *0T»C to oak· th· ga«· aaat·

by typing *9 .” chenQ· colour during y
th· computor 11 choc it tak·· it· aova."

-You ere now "<

Filecard
Steve Jeynes, 
Barry, 
South Glamorgan.

Filecard is a database-type program for 

storing information on the 48K Spectrum. 
The program is written in Basic which has 
obvious limitations but is still able to offer all 
the usual features associated with database 
programs, plus a couple of extra features I 

have put in myself.
I have tried to make the display on the 

screen as interesting and attractive as possible. 

I have come across some database programs 
before but found them very boring, especially 

in the display format, and as a result they 
never captured my interest. It was because of 

this that I wrote the Filecard program.
Most of the database programs I had come 

across held the data as a single or double line 

of information, held in one string

DIM A$ 1100,32)

which allows for 100 files each with a length of 

32 characters per file. This would be displayed 

as a single line of information across the screen 

from left to right. With the Filecard program 
the data is displayed as eight lines each with 15 
characters — a total of 120 characters per file 

— and is placed as a block of information in 

the centre of the screen.
I have tried to create a card-type display 

rather than a couple of lines of data across the 
screen. I had to sacrifice the number of files 

that would be available to the user in order to 

make the most of the Spectrum’s colour, and 
add the extra features which are available in 

the Filecard program. There are, in fact, only 

250 files available but this number could be 
increased slightly by not using the colours of 

the Spectrum. I think that if you have the 
colour facility you should make the most of it. 
Database-type programs will come into their 

own once the long-awaited Microdrive is made 
available, as it will mean very fast retrieval of 

data which has been stored outside the

computer.
I used a single string array AS, but I made it 

a three-dimensional array. This way allows for 

a number of different entries per file ie.,
DIM A$ (250,8,15)

which gives us 250 files each with eight lines 

containing 15 characters each. With this type 
of array the format for the display could be 
made to resemble that of a small filecard, see 

figure 1.

FILCCARP WO. 2

NRME- 
QETAILS-

FRED BLOaSS 
le ARTHUR ST 
BLOUDOUN
COST £175.00
OEPOSIT £17.50
BALANCE £157.50 
INTEREST lOK 
12 AT £14..aa

Figure 1.

The features of this program are: 

Terminate. This option allows you to stop 
the program. If you exit the program and then 

decide to continue, providing the program is 
still in the computer, you can type Goto 330, 
which is the start of the menu routine, and the 

files which were in the computer will still be 

there.
Add a filecard. This allows the input of 
filecards through the keyboard. Each line is I

entered as a string of 15 characters, a For-Next 
loop does this eight times — the number of 

lines per file. There is also a facility to correct 
any mistakes that are made during the entry of 

files. After all the files have been entered they 

are sorted into alphabetical order.

Search a filecard. You simply enter the 
name of the file you wish to see and the 
computer will search through äll the file 

names until it finds the one you chose. It will 
then print the whole file on the screen.

Save Glecards. This option allows the user 
to Save files on to cassette. Data is Saved 

twice.
Load filecards. This allows the user to load 
files from cassette.

List filenames. This option takes the first 
line of every file and prints in a list. Each file is 

in alphabetical order and is numbered. There 
is the optional output to printer in this 

routine.
List filecards. This option displays each file, 
in a complete form, on the screen. The files 

are in alphabetical order and each is 

numbered. There is also the optional output to 

the printer if required.

Scan filecards. This allows the user to 
browse through the filecards at his own pace. 
When entering this routine the first filecard to 

be displayed is number 1, by pressing any key 

except P or Q you can move on to the next file. 
The P key allows you to move backwards 

down the list. The Q key will return the user 
to the menu. All the filecards are displayed in 

their complete form.

Alter filecards. This allows the user to alter 
a filecard at any time. The filecard is displayed 

on the screen; all the user has to do is position 

(continued on page 179!
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EATER 
ORBITTER 
MOTORWAY 
FORCE FIELD 
NIM
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SPACE MISSION 
LUNAR LANDER 
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0X0 
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THIN ICE
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SPACE SHIP 
JET FLIGHT 
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DIRECT MAIL ORDER FOR

SURPtY CASSfTTf 50 FOR

I enclose cheque/PO

Name

MINIMUM SIZE COMPUTER REQUIRED ONLY

GWENT
S.WALES NFS4PA

Mdress

•'V
COMPUTCR

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
Nome .................................................................................................................................

Address .............................................................................................................................

The high resolution colour graphics of the ZX 
Spectrum permit accurate presentation of complex 
or inegular 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 
coloxir 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, and in computer 
training and application. Designed for the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour 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.

Send to: Dept. YCB, RD Laboratories Ltd., 20 Court Road Estate, 
Cwmbran, Gwent NP44 3AS
RD Laborotones also supply the RD 6100 SYSTEM for economic automatic 
measurement, test and control The modular based RD 8100 SYSTEM is 
already used widely in many appli<'ations from scientiiic experimentation 
to small-scaleenergy management systems Please send stamp and address 
for brochure

R D Laboratories Ltd

so Court Aoad Estate Cwrrtbran Gwent NP44 3AS 

(06333)74333
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SOFTWAREFILS
(continued from page 177)
the small cursor alongside the line they wish to 
change. Changing that line is a simple task.

All these options are easy to use and all the 

instructions needed are printed on the screen 

for you.
The lack of files is one of the bad points

11;“ F

·'» LET N*="NAM 
"s LET Ht="DETAlLS-·': LET L«="MAX.

10 PAPER 0; INK 7: BORDER 0: CL5
20 PAPER 0: INK 7: BORDER Os 
30 PRINT INK 6; BRIGHT 1 ; AT 10, 

ILECARD I "5AT 19,0;"By Steve Jeynes"?AT 
21,05 "PRESS ANY KEY TO CONTINUE"
40 POKE 23609,508 POKE 23658,8
50 LET FS«"FILECARD NO­

E-
15 CHRS PER LINE": LET ES»’*MAX- 8 LINES 
PER CARO": LET GS*"ENTRY NO.
60 DIM aSC2SO,0,15>: LET E*1
70 PAUSE Os CLS
80 GO TO 330
90 REM INPUT FILES
100 PRINT INK 7? BRIGHT 1jAT 0,9?"FILEC 

ARD ENTRY"
110 GO SUB 820: GO SUB 910
120 PRINT INK 5? BRIGHT 1 ? AT 3,235Ε
130 PRINT AT 19,0?"

••5 AT 20,0?" 
"5 AT 21,0?

140 PRINT INK 7? BRIGHT 1 ? AT 20,3?GS
150 FOR J*1 TO 8
160 PRINT INK 7? BRIGHT 1 ; AT 20,12?J
170 PRINT BRIGHT I; INK 75AT ¿♦4,13?**»

ι·

Μ

IF E>200 TH

180 INPUT AS<E,J,1 TO 15)
190 IF AS<E,J)®"Q1 " THEN L

ET AS(e,J>=" 60 TO 240
200 PRINT INK 6; BRIGHT 1?AT J*4,13;AS( 

E,J)(1 TO LEN AS<E,J>)8 NEXT J
210 BEEP »5,50: LET F=Es GO SUB 930
220 BEEP .10,108 LET Ε^Ε+Ιδ
EN GO TO 240
230 PAUSE 50: FOR J«l TO Bs PRINT AT J*

4,13?" ": NEXT J: GO TO 12
0
240 REM SORT
250 CLS : PRINT INK 4; BRIGHT 1? INVERS 

E 1;AT 0,6?*'STAND BY- SORTING"
260 FOR B®1 TO E-I: FOR C®B+1 TO E-1
270 IF AS<B,1)<“AS(C,I> THEN 60 TO 300 
2Θ0 FOR J«1 TO 8
290 LET DS®AS(B,J)8 LET AS(B,J)«AS<C,J)

8 LET AS(C,J)«DS: NEXT J
300 NEXT C
310 NEXT B
320 PRINT INK 5? BRIGHT 1? INVERSE 1 ; AT 
0,6?" SORTING COMPLETE FOR H«-20 TO

20: BEEP .010,Hs NEXT H: CLS
330 REM MENU
340 PRINT INK 6? BRIGHT 1 ? AT 0,11?"OPTl 
ONS“;AT 2.7?"1
ADD A FILECARD"?AT 6,7?"3
ECARD"5 AT 8,7?"4
,7? "5 - LOAD FILECARDS·'; AT 12,7? *'6 - LIS 
T FILE NAMES"?AT 14,7?"7 - LIST FILECARD 
S"?AT 16,7?"8 - SCAN FILECARDS"; AT 18,7? 
-9 - ALTER FILECARDS"
350 IF INKEYS«
360 IF INKEYS-"1" THEN CLS 8 PRINT INK 

6? BRIGHT 1; AT 10,0?"DO YOU WISH TO STOP
THE PROGRAM'’": INPUT BRIGHT 1? "ENTER Y 

/ N*'?BS: IF BS«**Y*' THEN STOP
370 IF INKEYS='‘2·· THEN CLS : GO TO 090
380 IF INKEYS«"3" THEN CLS : 60 TO 460
390 IF INK£YS="4" THEN CLS : 60 TO 530
400 IF INKeYS«"5" THEN CLS $ GO TO 570
410 IF INKEYS-"6" THEN CLS 8 GO TO 600
420 IF INKEYS«"7" THEN’cLS : GO TO 1180

TERMINATE·· ; AT 4,7?’’2 - 
SEARCH A FIL 

SAVE FILECARDS** 5 AT 10

U Π THEN GO TO 350

Renumber
G Μ Jackson, 
Osmkirk, 
Lancashire.

This is a useful renumber program for the 

Oric 1. Oric owners should find the way it 
utilises some of the machine’s addressing 
features informative. Although it is written in 

Basic it is surprisingly fast.
The program only renumbers program lines 

and does not alter the number after Gosubs 
and Gotos. To use it simply tag it on the end of 

the program you want to renumber and enter 

Goto 63900.

about the program. Another bad point is the 
time it takes to sort. This is because every time 
a swap has to take place, all the information 

which is held in eight lines has to be swapped 
as well, making it a very long process. The 
routine uses a For/Next loop to transfer the 

file in the sort but it does take its time.

<Y/N)

IF Β«="Υ’· THEN COPY : CUS t GO TO 33

430 IF INKEY»>**e** THEN CLS s GO SUB 108 
0
440 IF INKEY»=“9·' THEN CLS : GO TO 740 
450 CLS s 60 TO 330
460 REM SEARCH
470 INPUT BRIGHT 1?’*HARD COPY'’ 

B>
480 CLS 8 PRINT BRIGHT 1; INK 1; PAPER 
75AT to,2j"ENTER FILE TO BE SEARCHED FOR

LET F«E
490 INPUT Z4
SOO IF Z4=A«(F,li< TO LEN ZS) THEN CLS 

i PRINT BRIGHT 1$ INK 1$ PAPER 6;AT I,10 
J“FILE FOUND": GO SUB 820$ PRINT INK 5? 
BRIGHT 15 AT 3,23?Fx FOR TO 8$ PRINT 
INK 7?AT J+4,135A4<F,J): NEXT J: PAUSE 4 
008 
0
510 IF F>1 THEN LET F-F-li GO TO 500
520 CLS $ PRINT INK 2? PAPER 7? INVERSE 
1?AT 21,7;"FILE SEARCH COMPLETE“s GO TO 
330
530 REM SAVE DATA
540 FOR V»1 TO 2? CLS
550 PRINT INK 7? BRIGHT I?AT 4,9;"SAVIN 

(3 DATA AS**: SAVE "DATA** DATA ASO: NEXT V
560 CLS : PRINT INK 7; BRIGHT 1; AT 4,9; 
"SAVE COMPLETE": PAUSE 100: CLS : GO TO 
330
570 REM LOAD DATA AS
580 CLS : PRINT INK 7; BRIGHT 1 ; AT 0,7? 
•'LOADING DATA AS": LOAD "DATA" DATA ASH
590 CLS : GO TO 330 
600 REM LIST 
610 PRINT INK 7? 
Μ II

Μ

PRESS ANY K 
NO HOLD WHEN PRINTE

INPUT BRIGHT 1 ; “HARD COPY'’

" THEN 6

H THEN PAUSE 0
INK

'‘"NO.^"?E;CHRS 94: PRINT

Program notes.
POKE 23658,8 forces caps lock on
POKE 23609,50 is the keyboard bleep
POKE 23692,0 will scroll the screen
There are no Rem statements in order to 
allow maximum storage area. A$ is the 

dimensioned array for holding the filecards

DRAM O,88

BRIGHT 1;AT 7,0:"PRESS 
KEY TO HOLD LIST 

EY TO CONTINUE LIST 
R IS USED" 
620 LET E=lt
<Y/N>'’:BS: CLS 
630 IF AS<E,1>«" 
0 TO 710 
640 IF INKEYSi="P
650 PRINT INK 7? BRIGHT 1?AS(E,1>;

5? INVERSE 1; 
660 IF INKEYS="P·· THEN PAUSE 0 
670 IF BS«'*Y** THEN LPRINT AS<E,1)? INVE 

RSE 1 ? ''"NO.—"?E?CHRS 94$ LPRINT 
680 IF INKEYS®"P" THEN PAUSE O 
690 LET E®E*l: PAUSE 30: POKE 23692,0: 
GO TO 630 
700 PAUSE 200: CLS : GO TO 330 
710 PRINT FLASH 1$ INK 6? PAPER 1 ?"L1ST 
COMPLETE" 
720 IF BS="Y" THEN LPRINT "LIST COMPLET 

E" 
730 PAUSE 1008 CLS ; GO TO 330 
740 REM ALTER FILE 
750 CLS : INPUT BRIGHT 1?‘'ENTER FILE NU 
MBER TO BE CHANGED "?F8 GO SUB 820: GO S 
UB 910
760 PRINT INK 7? BRIGHT I ? AT 3,23?F: FO 

R a®l TO 8: PRINT INK 6? BRIGHT 1; AT J+4 
,13;AS<F,J>$ NEXT J
770 GO SUB 970
780 INPUT BRIGHT 1; "ALTER ANOTHER FILE*’ 
<Y/N)"?BS

790 IF BSe"Y*' THEN GO JD 750 
800 CLS : GO TO 240 
810 RUN

B20 REM DRAW 
830 INK 5: PAPER O: BRIGHT 1 
840 PLOT 28,68: DRAW '200,0: 
850 PLOT 28,156: DRAW 0,-88
860 PLOT 228,156$ DRAW -200,0 
870 PLOT 28,140: DRAW 200,0 
880 PLOT 100,140: DRAW 0,-72 
890 PRINT AT 3,9?FS?AT 5,4?NS?AT 6,4?HS 
900 RETURN 
910 PRINT INK 7? BRIGHT 1 ; AT 15,3?IS?AT 
14,3;ES 
920 RETURN 
930 INPUT BRIGHT 1?"IS THIS FILE CORREC 
T? (Y/N) ";BS
940 IF BS«*'Y" THEN RETURN 
950 IF BS«"N" THEN GO TO 970 
960 GO TO 930
970 PRINT INK 7? BRIGHT 1 ? AT 19,0?"PRES 
S ««A"" TO SELECT INCORRECT ENTRY WITH
<< CURSOR...PRESS ·”'ρ··" WHEN SELECTED"
?AT 5,30;"<<"
980 LET J«1
990 LET SS«INKtYS: 

990 
1000 IF SS«‘*P" THEN GO TO 1050 
1010 IF SS=*'A" THEN LET J-J+1 
1020 IF J«9 THEN PRINT AT J+3,30?” 
ET J»1
1030 PRINT INK 7; BRIGHT 1 ? AT J+4,30?"<< 
"?AT J+3,30?" 
1040 PAUSE 100: GO TO 990
1050 INPUT BRIGHT 1?"INPUT CORRECT ENTRY 

?AS(F,J)
1060 PRINT INK 6? BRIGHT 1 ; AT J+4,13;AS< 
F,J)? AT J+4,30?" 
1070 GO TO 930 
1080 LET F»!
1090 GO SUB 820$ PRINT INK 7? BRIGHT 1;A 
T 18,0?"PRESS ""P"" TD SCAN PREVIOUS FIL 
E PRESS ·*"□"" TO RETURN TO MENU PRES 
S ANY OTHER KEY TO CONTINUE" 
1100 IF F<1 THEN LET F=l
1110 PRINT INK 7; BRIGHT 1 ? AT 3.23?F?" " 
: FOR J«1 TO 8: PRINT AT J+4,13?AS(F,J): 
NEXT J
1120 IF INKEYS« 
1130 IF 1NKEYS«"P
1100 

1140 IF INKEYS«‘O" THEN CLS : GO TO 330 
1150 IF INKEYS< >'*P" AND INKEYSO'O" THEN 
LET F«F+1
1160 IF F-E THEN CLS : PRINT INK 7? BRIG 
HT 1 ? AT 1,10?"NO MORE FILES": PAUSE 100:
CLS : GO TO 330 
1170 GO TO 1100 
lieu INPUT BRIGHT 1?"HARD COPY'" 
BS 
1190 LET F«l: GO SUB 820 
1200 FOR J«1 TO 8 
1210 PRINT INK 7? BRIGHT 1 ? AT 3,23?F?AT 
J+4,13?AS(F,J) 
1220 NEXT J 
1230 PAUSE 100 
1240 IF BS«"Y" THEN COPY 
1250 IF F«E-l THEN GO TO 1280 
1260 LET F«F+1 
1270 GO TO 1200 
1280 CLS : PRINT INK 7; BRIGHT 1 ? AT 3,10 
5"LIST COMPLETE": PAUSE 100: CLS : GO TO 
330

Η

TO SELECT INCORRECT 
PRESS «» up

IF 5«= ÍI Μ THEN 60 TO

L

QH H

I·

H

I·

I· I·

TO RETURN TO MENU

•I
Μ
THEN 60 TO 1120 
THEN LET F=F-1: GO TO

Μ

(Y/N) M ·»

START LINE NUMBER FROM

10 REM THE PROGRAM USES THE FOLLOWING VARIABLES: 
20 REM DEEK(£9A) = THE START OF BASIC PROGRAM 
30 REM DEEK(£90 = END OF BASIC PROGRAM - E
40 REM A = ADDRESS OF BASIC PROGRAM LINE = DEEK(A) 
SO REM N = LINE NUMBER 
60 REM S (INITIALLY) 
70 REM I = INCREMENT
63900 REM FOR £ READ HASH CHARACTER
63905 PRINT CHR»(12); SPC(10)"RENUMBER"iPRINT
63910 INPUT "COMMENCE LINE NUMBERS FROM"jS
63915 IF S<1 OR S>63899 THEN GOTO 63910
63920 INPUT "INCREMENT BY";I
63925 IF KI OR I>100 THEN GOTO 63920
63930 A=DEEK(£9A):E=DEEK(£9C)
63935 N’=DEEK(A+2)
63940 IF N>=63900 OR A>E THEN PRINT"RENUMBER COMPLETED": END 
63945 D0KEA-»-2,SsS=S+I: A=DEEK(A> 
63950 GOTO 63935

YOUR COMPUTER, SEPTEMBER 1983 179



SIR COMPUTERS LTD
CARDIFF

BBC ROM Extension board
This professionally designed product fits snugly 
inside the BBC Microcomputer's case, allowing the 
use of up to sixteen paged ROMs, such as VIEW, 
BeebCaic or any of the dozens of ROM-based 
programs now becoming available.

Unlike some similar devices, this ROM board 
requires no soldering but simply plugs into a single 
socket in the BBC machine, the fitting process taking 
under ten minutes.
SIR ROM Extension board............................... £35.00

Newsflash — See us al Acorn User Show — stand 14, 
just by the entrance with the Electron and Electron 
peripherals — joystick, teletext mode 7 etc etc.

Printers
Seikosha GP lOOA printer...................
Shinwa/CTI CP-80 printer................

o£229.
£332.50

SPECIAL PRINTER OFFERS
Epson FX-80 printer..............................................
Juki 6100 daisywheel printer..............................
BBC printer cable...................................................

Only £425.
Only £459.

£15.

BBC Microcomputers
Model B...........................................................................
Model B with disc interface.....................................
Speech synthesiser.....................................................
Upgrade of Model A to Model B..........................
Disc interface.................................................................
We have a limited number of fully guaranteed 
ex-demonstration BBC Model B computers 
available at....................................................................

o£399.
£509.00
£55.
£90.

£110.

... £350. o

Monitors
Sanyo high-resolution 12” black/green monitor .. 
kaga Vision 1 13” colour monitor..............................
Microvitec CUB 14” colour monitor..........................
All monitors include a connecting cable for the BBC 
Computer.

£95.
£280.
£290.00

Available in September
Acorn Electron.................................................................... £199.
BBC Teletext adaptor.............................. Price on application
BBC Prestel adaptor................................. Price on application
BBC 6502 & Z-80 second processors... Price on application

ί

a
Π

Π

>BC Compatible disc drives 
LVL/Acorn drives 

lOOK....
2x lOOK....

Cumana drives 
lOOK.................................................................£249.

2 X lOOK............................................................................. £399.00
2 x 400K............................................................................. £699.

Torch Z-80 disc pack........................................................ £850.
(Comprices a 2x400K disc drive, Z-80 processor, 
64K RAM, and the CPN operating system)

All disc drives are supplied wth connecting cables, utilities 
disc and manual.

£265.
£389.00

All prices quoted are inclusive of VAT, except where 
stated.

Software
We currently hold in stock software for the BBC Micro 
from over twenty different software houses, including: 
Acornsoft, A&F Software, Digital Fantasia, Doctor Soft, 
Gemini, Golem, UK, Level 9, Micro Power, Molimerx, 
Psion, Quicksilva, Salamander, Software Invasion, 
Superior Software and more!

Delivery: computers, printers, monitors etc 
Software, cables, discs etc............

£10. 
£1.

BBC Econet
Six-user level 1 networks from only.......................... £4,000.00 Delivery of most items within the British Isles is normally
Ten-user level 1 networks from only........................ £5,500.00 under seven days. Please write for information on our
Econet level III file server.......................................... £1,900.00 export services.
Please write or telephone for full details of these and other
Econet systems.
All Econet prices are exclusive of VAT.

Educational discounts are available for schools and 
colleges. Please contact us for further information.

Osborne 1 computer with software (ex-demo) .... £499.
BBC Model B (ex-demo)................................................. £349.
Acorn/Olivetii spark jet printer (ex-demo).............. £299.
PL Graphics Digitiser...................................................... £75.

oSanyo CD-3125 14” colour montiro (ex-demo)... £220.
Microvitec 1401 14” colour monitor (ex-demo).... £15.00
Jupiter Ace computer..................................................... £60.00
Hobbit floppy tape drive (ex-demo)............................ £99.o

All prices are inclusive of VA T, and were correct on the 27th July ¡983.

SIR Computers Ltd.
91 Whitchurch Road, Cardiff 

Tel. (0222) 21341
o

z
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ΟΜΡΐΤΙΤΙΟΝ COlWBt_______
HONEYCOMB

BY ANTHONY ROBERTS
The Queen of the hive-ship Sling has 

another problem — the Honeycomb 
Logic board of her hex-micro has 

developed a fault. Starting in the 

’S. centre then moving step by step 
I around the outside cells in this cellular 

program, one of the corner cells prints 
a steadily more accurate value for 

the cube root of x: But she 

s. doesn’t know which — she
^Sfc^ doesn’t even know 

whether the program 
runs clockwise or counter 
clockwise. Can you help?

A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. AH entries must be at the 
Your Computer offices by the last working day in September. I he 
name of the winner, the solution, and a competition report will be 
published in the November, 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. PRINT

COMPETITION 
RESULTS AND 
WINNERS

A

“1 WOULD LIKE AN Electron to enter my orbit 
because . . .” was the way July’s competition 
sentence began. Most competitors drew their 

inspiration from physics. The electron, it 

appears carries a negative charge and attracts 
particles with a positive charge. Almost a 
hundred people were struck by this fact and 

started their entries with “I am positive . . 
B. Moxley said simply, “I am positive I would 
be attracted to it”, while N Langley confessed 

“I am positively unstable without it”. The 

winning entry came from R Warriner, 59 
Reeds Lane, Moreton, Wirral, who wrote “I 
am positively excited by it current potential”.

Other variations on the nuclear theme were 
R Munday’s “I don’t want to Bohr people 

with my Atom”.
Competitors had clearly ransacked their 

physics textbooks for appropriate puns, as in 

R Booth’s “coming with no charge would give 
it a unique charm” and E Jupp’s “it would 
bring me out of my shell by a quantum leap”. 

The most ingenious of these perhaps was 
“I.C. I can’t resistor current micro: watt ohms 

not ampered without one” from N Reckert.

Leptons, protons, positrons, neutrons, 
quarks all made an appearance but particle of 

the month was undoubtedly the ion. “Ion- 
estly find myself attracted by its high positive 

potential” quipped Μ Cutler. And in common 
with several others S Baker reported “I have 

had my ion it for some time”.
Only a few entries managed to escape from 

the world of particles and electricity. P Mullen 
suggested “its a dream-piece rainbow warrior 
to harpoon the wailing industry” and B 

Turner offered “If win <> Electron then 

repeat Goto arcade until cashflow ■ 0”.
The Trinary Tribulation puzzle was almost 

too easy for most competitors. Finding a 
solution only requires that you convert the 

decimal number 282506 to its trinary 

equivalent, 1121000112012. If you now 

consult the table of alphabetic codes you can 
translate four groups of three “trits” to give 

the answer, NINE.
We awarded the £15 book token to A 

Caslaw, 31 Purton Stoke, Swindon, Wilts, 

who submitted the following program to run 

on a ZX81: 
10 uer 
ao INPUT X
30 LET YeXz27 
4.0 LET X = 1NT Y 
50 LET B$=CHR$ 
S0 LET R««:B$+ñí 
70 ir X>0 THEN GOTO 30 
80 PRINT R$

• I

07* (V-XÏ *37)

LET 
C=X/B

LET 
B=A*B

LET 
B=2*A

PRINT
C

'A rs s
8T

3

9

LET 
A=B=C=1 
INPUT X

LET 
C=C+B

LET
B=C/3

4
EMU

5

I
R U B ft l CS

P O R
I U U I 0 Μ
D Ε

14

10

LET
A=B

PRINT 
B

C O N ΓΤ
A N E

f L I C K E ft

12

C L D
if U H £ r U U

Ι­ P
'V L V A W A 'f

E
15

Μ
b N T F’r A c K

20
E T

F E e U A ft Y
ς U 0

2Us I QMS
R 

2

0 I
“b O Μ I c

18p 0 W '®g R U P
R L. U

21À C C E Μ T G

23
H c I

b I Q -r O PS
P

25

O U
s T ft A Y
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IMPACT PRINTER
CONNECTS DIRECTLY TO VIC-20 and C-D4 SERIAL BOS

AND ANY COMPUTER FOR WHICH AN RS232 or Centronics Interface 
is available; l.e^ SPECTRUM, DRAGON, ORIC, etc. Uses standard 
adding machine paper roll available most anywhere.
USES: Program listings, screen copy, reports, mailing lists, graphics etc.
FEATURES: Cartridge ribbon, uses standard 2.25" wide plain paper 
roll, 24 column width capability, upper/lower case characters, 
graphic character set. dot addressable graphics reverse character 
mode, permits user selection of two character sets.

SPECIFICATIONS:
Print method - Impan dot matrix 
Print Rate - 30 characters per second 
Print Format - 144 dots per line 
Character Size -(5x7 dot matrix) 

0 066"W X 0.09"H
Paper - 2.25"W normal paper roll 
Ribbon - Ribbon cartridge 
Colour - Single colour (purple or black) 
Manual Controls - Power on/off; paper feed 
Indicators - Power on LED 
Reliability - MCBF equal to 500,000 lines 
Power - I watt (idle), 4 watts (while printing) 
Dimensions - 4"W x 4.5"L x 2"H 
90 day Warranty Trade enquires welcome

I
1

i

z
z

plus

COMPUTER^
7-3 Thane Works, Thane Villas, London N7 Tel: 01-609 7919

II I

•*^*··»··

BV

r

Please send me, by return,________
I cost of £99.75 each plus 7Sp p + p 

for__________ madepayable/crossed to Computer Add-Ons, or i would
I like to pay by Access or Barclaycard and I enter my number and signature |

.(quantity) of IMPACT PRINTER/S at a 
I enclose a cheque or postal order I

I 3ccoro,ng.y ^777-} — □□□ m
I Stgnature_ 

Name 

Address _
I Occupation_________________________________________________________ YC6A

■ Computer Add-Ons 7*9 Thane Works, Thane Villas, London N7 7PH.

I
Date

I 
I
I 
I

SINCLAIR ZX81 OWNERS * 
DISPEL FRUSTRA TION IN

1

r
.{y 

v

.V
1

I
i

ONLY 29 secs!
*

e *

UNIQUE PRODUCT
'Q' Save will load/save programmes 16 
times faster, and is extremely easy to 
use, with any memory from 16 to 64K. 
Other benefits include: —

• Overload signal (by L.E.D.)

• Signal filter ensures safe loading

• Save/Load changeover switch obviates "lead swapping

• Comes complete with all leads and case

* For ZXSI's with additional memory only.

1

Price: £16 90ledd £3 for post peckirrg Cr vat} 
Send cheques/postal orders to address 
below, made payable to Relee Electronics 
Ltd., allowing 21 days for delivery.

MICRO ACCESSORIES Ralee Electronics Ltd., 24 Hurlbutt Road, Heathcote Industrial Estate, 
Royal Leamington Spa, Warwickshire CV34 6TD Telephone: 32211
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New from HIRE
Mak· th· most of your computer by hiring from th· original 
and still th· only softwer· llbrery offering all these features:

ZXSl/SPECTRUM 
PROGRAM TAPES

tin Software
J
Λ

have the daunting task of

COSMIC RAIDERS (16K) £5,95

You the only remelr^ing pilot of (he "Earth 
uelence Pleet"
defending the Earth from attack by alien beings 
that have already set up a base of their own on earth.

* Radar Scanner display in hieres * 
• full colour and sound effects »

« Ftom the author of Spectrum 'Scramble* · 
« 100 S machine code *

ίΛ**·.*

<

SPACE ZOMBIES (16K)
MiouhiK) thi(iu4)li space you are 
Heel of ‘ψίΗ'Ρ /uinbie·« llyinq <il sou m Îornialiof».
swoapifu) and divinij at viiu. Destroy it you
caul but m (fc-slioyifig them, you ulUaet more lo 
Uie aipa, and the qame gels ptoqressnely haidel.

• I uK screen hi-ios graphics ■ 
• 1 or 2 players ■ loyslick option · 

»I ull sound and rotour *

■Ihiec playing speeds *

£5.95
ambushed by a

£5,95
While piloting a routine orbit of 
caught up in a radiation storm

MINES OF SATURN and 
RETURN TO EARTH 
Mines of Saturn 
Saturn, you are
which forces you into the giant planet's rings. Your 
energy drained, you make e forced lending on 
the planet’s surface, luckily you crashed rvear an 
abandoned mining base and you set off in search of 
some di-lithium crystals to refuel your stranded 
space ship. Can you do it'’
Return to Earth Having escaped from your previous 
dilemmas, you reach Earth Station 1, but fail 
to make radio contact. You effect a safe if 
harrowing marquai duckmg. On entry you find It 
deserted, and the cor>tfol room destroyed. You must 
explore the station and find some way to alert Earth 
of your predicament, but beware, many of the 
rooms are identical, there is extensive damage, and 
signs of alien intruders.

(16K) Text Adventure

Gr.'iphir Adventure (48K)

Φ * 
*

MAD MARTHA £6.95
F’ouf ill lie Henry is lhe hpn-pei*krri hero of this 
dompslic tale. Opp night he ran l«3kp no more. He 
steals his wages from his wife’s purse, sneaks out 
ol the house beif'g rorelul rrot to wake the 
baby or trip over lhe cat, and heads for the bright 
liijhts to have some fun. lroul>le is he runs out of 
morw‘v. His only way to taise some cash is lo 
ipmtile his lew rrmaminq pourids on the spinning 
wlterl of the roulelte lable. Just as Henry is qel - 
ting liilo his evening his wife — Mad Marth,j 
has noticed his .ibsenre. Realising Henry has 
absconded with lhe housekeeping slip sets uul «fiel 
him with an ate. <M»ess whal part you play m 
this hjippv Ι.ίΙρ ’ Jhal’s iiqht. vou’tp Henrv. Walch 
(lilt fol tfi.'it axel

wukc

Name

Acc«M

ftxe.

BAACLAVCARO

VISA
^^^SAccess or Visa Card holders^^^· 
please telephone (0344) 27317 (9afn-6pm)

Please add 4Qp per order for post & packing

Address

Cosmic Raiders
Mines of Saturn/Return to Earth

Space Zombies 
Mad Martha

MIKROQEN, Dept 8P. 24 Agar Crescent. Bracknell. Berkshire. RG12 2BK

letters, discount offers—and our 
Top 40 Tapes chart averaged from 
thousands of members* scores

■ Full-time staff offer you a 
friendly, efficient welcome & senrice 

■ A fortnight's hire forjustn 
+40p p/p—hire what/when you like 

■ All tapes guaranteed loadable 

■ Help given with loading problems 
(azimuth test tape available) and with 
marketing members’ programs 

■ You may switch from ZX81 to 
Spectrum at anytime

■ Send SAE for details—or join on 
money-back no-risk approval today

tapes stocked, ottering■ Over 
more than 120 different programs 
from 39 suppliers (all with their 
permission)—many of the best 
currently advertised, plus some 
specially commissioned—and the 
range Increases each week!

■ Arcade, adventure and simulation 
games, many business and home 
utilities, graphics, education...and so 
much more besides

■ Descriptive catalogue helps you 
make your choice

■ Freequarterly. illustrated maga­
zine includes tips from a professional 
programmer, DIY plans, reviews,

^-^^-^"ThesíÑS-AÍROwÑER? " "

I SOFTWARE UBRARY
Í‘ /■ ..\ I Warren Road, Liss, HantsGU33 7DD 

I Please send me on money-back approval my magazine, deecriptive Hbwy 
catalogue and order form, on the understanding that If I m not delighted with 
your service wUhln 2B days you will refund my money In full.

¿.0

NAME

ADDRESS. -

Please enclose cheque/P.O. for £8,50 (year’s ZX81 membership)/
£9.50 (Spectrum). Overseas £2 extra In each case^______________

Íí '4/· A STAR 
SOCCER

YC

The ACTION game with the thrills of real football
Choose your team formations from 3·2-5.4 2*4. or ·4·4·2
When the game starts it's up to you to plan your moves ar^d outwit your 
opponents See the results played out by fast machine code routines on 
a birds eye view of the pitch.
Make the split second decisions that the professionals have to!
Shall I rnake the short safe pass and maybe let the oefence re-group’
Or do I try a long defence-splitting ball and risk an interception?
Has my winger got the speed to take on the full back and beat him>
Do 1 try a long shot and catch the goalie off his line?
Or shall I give the ball to a team-mate in a better position?
The more games of "Star Soccer" that you play, the more skillful you will become. 
You'll learn how to set up the goal-scoring opportunities, and how to get yourself 
out of tight corners. You'll develop your own style of play and find out which 
formation suits you best.

Side 1 features a SUPER LEAGUE competition
between 8 top British sides. Aberdeen. Aston Villa. Celtic. Liverpool.
Manchester United, Rangers Spurs and West Ham. 28 games in all and the 
League Table is automatically maintained for you.
Side 2 replays the WORLD CUP finals, it's a knock-out competition 
between England. Scotland. N. Ireland. Italy. West Germany. France. Brazil 
and Argentina Lots of excitement with sudden-death extra time in drawn games.

It's amazing how so much is packed into 16K!
Available for ZX Spectrum and ZX81
IPtç35e state which machine when ordering) ONLY £5.95

Watson (Software ôervice^ Ltd.(Dept.Di)ÿ
U Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL

Trade enquiries welcome.
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typptinng 
button
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INCLUDING
Rubber sucoon cup forRubber sucoon cup footing 

fv stable one bend 
operetion

INTERFACE 1 J

(Muit 
reepQtM fir« 

button

Exiro tong 
4 loot cord

• Interfaced to plug straight 
into your Spectrum

• Full instructions
• 8-way movement 

Compatible with more software 
than ever!! including:

e

Contour groove 
for sure grip

I

I

VANQUISHER (48K)
AM (he eacxeownt of The Re>hvey on your mero 
You wR be (he reepecied Sieiion mesier of Venouiener 
JuhCdOA, end your |i>doemen( end problem eolvmg 
ebrlitv wR l^ve 10 see you through,
C5 20 Bt good Softwere St«t»onB

RINGO (1βΚ)
You hew been eet the eroOtem of the RINGS by ih« 
keeper ο* TIME Th« rnesomg of LIFE, TIME, end 
EVERYTHING depende on you now Oo not be deiered 
ih«re <· e eoluDon to the nddle of Ih« RINGS
£5 00 ei IOC·» Sohw·'· Keeper«

PARAGRAM (1βΚ)
After you'«· Freciured your Finger on the >r^ve0ers - 
try peregrem, si^ Buet your 6rs»ns beyortd repeir 
gkpck» witiwi b(e«kt of you* fevouhiee *- the lettere pf 
(he eiphebet
Efi BO it ttcei Softwere Surgeone

jeRICO2(48K)
You ere Jnhue. »n seerchofthe «et H You neve your 
bend of foSoweri to help you. On your bu«et, you heve 
le>d «rege to th« «veiled coy. μ you oun wm, but tn« 
lim· you don’t heve the Trumpet
C5 96 SI Army Surplus Spfrwere Stpret

FARMER HORACE (1βΚ»
Hofict r\M oeen leiiM for TIN veers you he«· grefh«ee 
Nm you W0w*0 look elw OW Ferai You must rnske · 
Profit >00 ao( tierv* th* «rorkers, or you'« f*id yoursetf 
*1 Jtii lor TIN vee’i, M(h Horace
FREE WITH JERIC0 2

\

ORIC

<

I

I
PARAGRAM (4βΚ) 

£6.00

JEniCO2(48KI 
£6.95

VANQUISHER (48KI 
£6.60

< r

J

>1§
RINGO (4βΚΙ 

ce EO

pfCTRum

Λ

Elephonl 
iofluiore.
ei HarinHl Rd Burnbaia B*rh«htr· 9L1 «ΝΒ

Please supply (tick items)
@£19.99 
@£12.99
@£12.99

□ Spectrum Joystick 
\/ic20Joystick 
Atari 400/800 Joystick

Software
□ SDTunnel
□ GalaxiansI Artic)
□ Spookyman ( Abbex)
□ SlipperySidlSilversoft) 
□ Cyber RatslSilversoft)
□ SS Enterprise I Silversoft) 
□ NiteFlite(Hewson> 
□ TimeGate(Quicksilva) 
□ MeteroidslSoftek)
□ GulpmanICampbelll
□ CosmicGuerillalCrystal)
□ Jetpack I Ultimate) 
□ PSSST(Ultimate)
□ Blind AlleylSunshine)
□ Mazeman (Abber) 
□ Cosmos(Abbex)
□ Qalaxians(Abbex)
□ ETXIAbbex)
□ Frenzy (Quicksilva)
□ Astro Blaster (Quicksilva)
□ Knotin3D(Newgen) 
□ Joust (Softek)
□ Frogger(DJL)
(Software Post Free)

ALLOW 7 DAYS

TRADE ENQUIRIES 
WELCOME

24hr CREDIT CARD LINE

■r ■

Amount

£5.99 
@£4.99 
@ £4.99 
@ £5.99 
@ £5.99 
@ £5.99 
@ £5.99 

£6.99 
£4.99 
£5.99

(&i 5.99 
@ £5.50 
@ £5.50 

£5.99 
(5) £5.99 
(S’ £4.99 
@ £4.99 
(|) £4.99 
@ £4.95 
(5) £4.95 
@ £5.95 
@ £5.95 
@ £5.95 

Plus Postage
TOTAL 

ENCL OSED

kiMi

£1.50

DÂTEL 27H0PESTREET. HANLEY.

TEL: 0782273B15

Dragon users
You can now copy your high resolution graphics 
to your TANDY DMP100 or SEIKOSHA 
GP100A from any of the two colour 
graphics modes with our 
High Res Screen Dump Program.

only available from

C/O/EMAN i 
COMPUTERS
X

4 «ni

t· 
t 4

Í.«

*
I

PLEASE SUPPLY...........................................HIGH RES
SCREEN DUMP PROQRAM(S) AT £7.95 EACH
I enclose a cheque/P.O. for £..........................................
to: CAVEMAN COMPUTERS
NAME....................................................................................
(Block Capitals)
ADDRESS.............................................................................

payable

Caveman computers
THE CAVE HOUSE «55 IONA ROAD«WINDY NOOK«GATESHEAD 
r-we&WEAR.

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
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Learn about home computers 
with Atari, and enjqy a family 

weekend break into the bargain.
Finding out all you want to know about home computers is even more fun on a special Holiday Inn Weekender.
There’s the very latest equipment and a team of experts from Atari to show you all the ins and outs of home computing 

from programming to learning a foreign language, word processing, filing and even the latest computer games.
You'll be given a complete Atari computer system for the entire weekend so the whole family can explore it at leisure.
These special weekenders start on 7th October 1983 at Holiday Inn Swiss Cottage and on 28th October 1983 at Holiday 

Inn Heathrow, costing from just £51 per adult per weekend, including VAT. Children under 19 sharing your room stay free and if 
you book a Rail Weekender, under 16s travel free too, so it really is a bargain break.

Here’s what your Weekender includes;
* Double room with private bathroom Colour TV with free movie channel * A Weekend Hostess for the children * Full breakfast 
* Welcome drink * Free indoor pool * Free car park * Free use of Gym 'n' Tonic equipment * Free use of sauna

To book a special Computer Weekend at Swiss Cottage ACTIVITY
ring 01722 7711, and at Heathrow nng 08954 45555. For a free 
brochure post the coupon straight away. I'm « ί»■ît- -^oÙjAo^
Please send me the free Holiday Inn Winter Weekender brochure. 
Name:_______ _____________________

Address:

¥

____________________________________________________________ Tel. No.: ___________________________________

|_Send to: Holiday Inn Mailing Unit, BP Travel Trade Services, Park Farm Road. Folkestone. Kent CT195^ l b

Computers 
tar Export

©raqon ©unqcon
Tffr ' r r I 

BEST SELLING 
DRAGONWARE

î * y

Sinclair 
Spectrum

Sinclair 

ZX81

ORIC-1

Oregon 32 

Jupiter Ace 

Commodore 
VIC*20 Λ «ik<.

Commodore 
64

Commodore 
500

Commodore 
700

Atori 400

Atari 800

k Epson
\ HX-20

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

No tax charge for equipment shipped abroad 
Write for our price list or call our 24hr answer phone 

01-549 8229
Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex, 

England. Telex. 8954018 Acurat G

GRIDRUNNER (Salamander). Jeff Minters cnart topping me 
code hit is now available for the Dragon. £7.95

NINJA WARRIOR (Programmers' Guild) Best selling arcade 
game prior to the arrivât of ' GRtDRUNNER’' Can you achieve 
black bett status m the Martial Arts? £9.95

MINED OUT (Quicksilva). Tricky mines (some with legs), 
damsels in distress. Bill the Worm — and morel The Andrews' 
best seller now Dragonised!

FRANKLIN’S TOMB (Salamander). Destined to become a classic 
in the "ZORK’· league, the graphics for this epic adventure are 
presented in book format. £9.95

LATEST OUNGEONSOFT PROGRAMS
MATHS-TREK. To survive the asteroids. Klingon gunships and 
black holes and bring the "Enterprise ” back to base, you'll have 
to prove your worth at mathematics. 50 levels of difficulty and 6 
options for the branch of maths to be tested. £5.95

COMING SHORTLY — The Crystal Chalice. A mind-blowing 
adventure by Mike Meineck. £7.95

i

P.O. Box 4. Ashbourne. Derbyshire, 
DEÓ lAQ. Tel: (0335)44626 k

II
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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 MERLIN SCRIBE uses the disc on your computer the same way that professional systems costing 
many hundreds of pounds do.
Until now any document you wished to create has been limited 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 offloads pages between disc and memory 
without you even knowing it's happening!

«
*

Amongst the many super features available are:
Optional 40 & 80 column screen format selection.
On screen formatting - you see it as it's printed INCLUDING UNDERLINING.

* Right justify, word wrap, insert, delete, move copy & centre.
Document merge (will merge two documents into one from disc).

* Addresses all four drive units allowed by your BBC disc system.

*

Plus many more professional features.
SCRIBE comes in ROM with five minute fitting instructions, printer utilities on disc and a comprehensive 
manual.

PRICE £59.95
Also MERLIN SCRIBE in ROM for cassette machines £29.95, and on tape £19.95. All prices include VAT.
Post and Packaging 60p.Λ

WS4
MERLIN COMPUTER PRODUCTS (BUCON LIMITED) 

18 MANSEL STREET, SWANSEA, SAI 5SG. TEL (0792) 467980

Access

Jf

1 -

<1

k ¡ I»

5) r

I

BRIDGE TO
THE EAST
A new experience in graphical adventure 
games. It combines the excitement of an 
arcade game with the subtlety of an 
intriguing adventure. You take the part of 
a wizard who must protect a band of 
would-be heroes, as they journey to save 
the land by restoring the Crystals of 
Power. All the action takes place in real 
time in exquisite scenery interspersed with 
cunning riddles and brAin>ip»<;¡nc problems.foÆm£b

COMMUNITY
Community falls into the category of 
strategic games. You take the role of Lord 
of the Manor and must deal with a wide 
range of hardships from starvation to 
murder at the hands of a ruthless bank 
manager. The program is based around the 
classic “Kingdom” game, including four 
types of crop, four types of animal, six 
possible weather conditions, a market and 
numerous natural (and unnatural) 
disasters.

For BBC Model H

WK*.

MINER

ULTIMA FILE
This program is an invaluable aid (o your 
collection whether your interests lie at 
home or in the office. ULTIMA FILE will 
handle your current filing system. Useful 
for keeping records of anything from tele­
phone numbers to stock lists. Includes an 
alphabetical sort.

LIFE

In ‘Miner* you are trapped on an alien 
planet called ‘Rhondahl*. Your ship has 
been rendered inoperative and you require 
a ‘Hornfelse* crystal to power the hyper- 
drive of your ship. Without the crystal you 
cannot attain enough power to overcome 
the planet's gravitational field.

The planet is formed of ‘Kyper-MarP 
with mountains of ‘Granite*. Your tools 
can copc with the ‘Kyper-Marl· but not 
the ‘Granite’ and you must venture into 
the cave system in search of the crystal. 
Beware, however, the indigenous cavemen 
who dwell in these subterranean vaults and 
the explosives left by previous unsuccessful 
(and slightly dead) expeditions.

Conway’s classic game reproduced faith- For bbc Model b

fully on the BBC MICRO.

Price £4.75

For BBC’ Models 
A and BPrice £7·50

ALLOW 21 DAYS FOR DELIVERY 
MAKE CHEQUES, POSTAL ORDERS. PA YABLE TO “¡XION SOFTWARE”. 

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING
WRITE TO:

IXION SOFTWARE, 10 THE CRESCENT, LYMPSHAM, 
WESTON-SUPER-MARE. SOMERSET BS24 OBH.
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Attention all Tandy colour owners
Did you know that Tandy Coco's have 64 k Ram Chips 

installed with only 32k available to the user ?
Want another 16k of memory with no modification to your computer ?
Then this is the program for you.

The 16k expander program gives you ram in the memory normally 
occupied by your cartridge programs 
and can be used for data storage or

I machine language programs.
3<------------------------------------------------------------------

».
I «

PLEASE SUPPLY .....................
PROGRAM(S) AT £14.95 EACH.
I enclose a cheque/P.O. for £...........
payable to CAVEMAN COMPUTERS.

CAVEMAN 
COMPUTERS16KEXPANDER

»

’1NAME.......
(Block Capitals) 
ADDRESS.

Available only from .

CAVEMAN COMPUTERS · 
55 IONA ROAD.
WINDY NOOK. GATESHEAD. 
TYNE & WEAR.

¿’'•J

ft

» e

X

) 'll(Allow 28 days delivery)

Mil

ffl·

IF YOU HAVE A BBC MICRO
THEN YOU NEED

is the newsletter of the Independent National BBC Microcomputer Users Group. If you want the best source of 

tnfbrmalion on the BB(' Micro you can’t do without · No matter what your interest - hardware, software,

business, games or education then you.

Alsu, available many special offers including dust covers (for computer, monitor, printer, disks), cassette

leads £5.50 INCLUSIVE - I HE CHEAPEST PRICE ANYWHERE! (Members Only)

defies description - send off for a sample copy and you’ll find that it sells itself to you. See one and you’ll be

liiHiked lor life!!!

Please supply me with [ 
[ 
[

[

] more details about 
] a sample copy for £1.
] 1 UK 12 Month Subscription for £12.
] 1 UK 6 Month Subsenption for £6.
] 1 Overseas Surtece Mail Subsenption for £14. 

(air mail rates on application)

O
and your special offers 

and an A4 SAE (17p postage)

.o

Please send the goods to:

NAME............................... ADDRESS

I enclose a cheque/PO for £ p made payable to LASERBUG. Please send the form to LASERBUG Dept. Y, 10 Dawley Ride, Coinbrook, Slough, Berks., SL3 OQH.
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SOFTWARE

FOR ALL
THE FAMILY SOFTWARE

DRAGON 32
FAMILY PROGRAMS; 8 games/education/utility programs. Suitable 
for all the family £6.95.
FUN AND GAMES; 10 games for children of all ages £6.95.

LIVE AND LEARN; 6 educational programs. Suitable for the older 
child and adult £6.95.

CITY DEFENCE; Exciting missile command game for one player with 
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.
JUNIOR PACK: Learn maths tables and word recognition the fun 
way! £3.95.
EMPIRE: Defeat the evil Dragon empire before it destroys the world. 
With 7 world maps and 8 difficulty 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 difficulty. Suitable for older child and adult £6.95.

BBC B_____________
FUN TO LEARN; Recommencjed 
ecjucation 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 with machine code. 
£4.95______________________________

ORIC 16/48K 
GAMES PACK; Lunar Lander, 
Breakout and Nim. Superb value at 
only £4.95_________________________

SPECTRUM 48K 
STREETFIGHTER; Cross the city, 
but avoid the deadly street fighter. 
Machine code action with 8 difficulty 
levels for only £3.95

GENEROUS DEALER DISCOUNTS - Send now for details
Available at Boots and all 
good software outlets, or by 
mail order {send cheque/PO! to:

SOFTWARE

189 ETON ROAD 
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XHMEft
ATARI 400 (inc Basic) £139.00

ATARI 800 (inc Basic) £189.00

DRAGON 32

SPECTRUM

ORIC (48K)

VIC 20 PACK

CBM 64

SORDM5

AQUARIUS

EPSON HX20

EPSON 0X10

£462

£1995

£iæ.oo

£99.95

£139.00

£139.95

£199.95

£149.00

£79.96

MIRACLE £2064

SHARP MZ8CA

SHARP MZ80B

PC 1500

PC 1251

VECTREX COLTCO

ATARI INTELLIVISION

PLUS A Wloe PANGS OF SOFTA/APÊ. BOOKS. 
MAGAZINES + PSPIPHSPALS 

ALL PPICSSINC VAT

£399

£799

£149.95

£79.95

24 GLOUCESTER ROAD 
BRIGHTON 698424

Dragon · BBC - Apple
X joystick

controls•e

* £6
ALL-IN PRICE

DRAGON 
APPLE 
*40 each

BBC 
price per 
*50 pair

* HIGH QUALITY ANALOG ACTION.
* SMOOTH SENSITIVE JOYSTICK CONTROL.
* INSTANT ACTION 'FIRE' BUTTON.
* SUITABLE FOR HAND HELD OR WORKING 

SURFACE OPERATION.
SPECIFtCA TION: Sig Rotation Angle - 60° ±3. 
Operating Force — 200grams, Taper— 100Kil B, 
Noise Level — 47mVmax.. Weight — 125grams.

Send Che(|ue/P,O. to:·

Please allow 14 days 
loi deliveiy.

miDASONIC
9Firglen Drive, Yateley,Camberley,. 
Surrey GU17 7TR

188 YOUR COMPUTER. SEPTEMBER 1983



BRIDGING THE GAP
WITH GUARANTEED SOFTWARE
FOR YOUR ORIC-1 & SPECTRUM

2^ 
LU 
ω

30 
ΓΠ

JOGGER
Super arcade action-Help your 
jogger cross the motorway & the 
river.
•Road, cars, lorries, river, crocs, 
& more.

•Increasing skill levels
•Fast M/C.
•Smooth full colour graphics.
•Sound effects.
•Hall of fame.
Perspire your way up the screen.
Oric-1 version
Author — Adrian Sheppard.

GRAIL
An exciting role-playing adventure. 
Where in the Castie Perilous is the 
Holy Grail?
Gather armour & weapons to fight 
monsters.
Sell treasure to a trader in exchange 
for strength potions and wound 
ointment.
Where will the Warp take you to? 
This is a test of skill, luck, logic & 
intelligence.

I 
I
I 
I 
I

1 
I 
I 
I 
I 
I 
I

I 
I
I 
I
I 
I

FOR 
THE 

ORIC-1

1

A

r

MORIA
A challenging adventure 
set in the Mines of Moria. 
Can you survive 
encounters with the 
monsters of Middle-Earth? 
Will the Wizard help you? 
Are you fated to die beside 
the sealed doors or have 
you the power to open 
them?
Unless you find Durins 
Ring you will never leave 
the mines alive.
A game to test your 
character.

©

¿•Λ
• · 

's

QUINCY
Superb graphic 5-dice 
game for 2 to 6 players.
•You can win by skilful 

playing.
•Easy to learn but totally 
absorbing.

• Full colour graphic game 
displays.

• Rolling dice.
•Dice control.
•Individual screen score 

cards.
Make the most of your 
micro.
lAuthor — Tony Churcher.

DINKY KONG
Super M/C arcade game.
•Skill levels, full colour. 

Platforms, Ladders, Fire- 
balls,Barrels, Unbrellas, 
Hearts, Hall of Fame, 
Sound effects.

You won't see a better 
game for the ORIC 
Author — Adrian 
Sheppard.

>

ORICADE
Assembler/Disassembler 
Editor.
• Handles full 6502 
mnemonics.

• Features Save & Reload 
M/C.

•Assembles & Disassemble 
at any address.

You can't program 
seriously without 
ORICADE.
Author — Adrian 
Sheppard.

Sold at all good software shops. ORIC-1 titles recommended by ORIC PRODUCTS INT. LTD & 
available at branches of LASKYS. Trade/Dealer equities welcome - excellent terms.

I

PLEASE SEND ME (Tick box!

For ORIC 48K

JOGGER 
□ at £6.95

„ MORIA
□ at £6.95

NAME

For ZX SPECTRUM

_JOGGER
□ at £4.95

for16/48K

MORIA
□ at £4.95 

for 16/48K

ADDRESS

Post code

„ DINKY KONG
□ at £6.95

_ ORICADE
□ at £8,50

I GRAIL
} □ at £6.95

I______________

_ GRAIL
□ at £4.95

for 16/48K

„ ORICADE
□ at £4.95

for 48K only.

I enclose cheque/P.O. for £...................................

SEVERN SOFTWARE 
5 SCHOOL CRESCENT, 
LYDNEY, GLOS GL15 5TA j

I 
I

J
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VIC 20
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NEW SPECTRUM SOFTWARE
ONLY

37 Λ
(Commodore 
approved)

ROULETTE Up to 6 players. Multiple bets allowed. Realistic table and spinning wheel. 
Lose your shirt in the comfort of your own home. ONLY £4.95

(4M) SPECTRUM GAMES II (Cheeky Chimp. SpeC'Man. Spec-Panic. Berserker. Frogger).
ONLY £4.95
SPECTRUM GAMES III (Cosmianoids. Dodgem. Stunt Driver - All fast machine 
code) ONLY £4.95
POT-POURRI (Track 'n Attack. Blackjack. Superscript. Char-Wallah)
ONLY £4.95

(4M| TUBE TRAIN TERROR Can you overcome the perils on your journey and deposit the 
bullion at the Bank? ONLY £5.95

(16K) SPECTRUM GAMES I (Airport. Alien. Crabs - Reviewed in Sinclair User/What

(4W)

(16K)

(ΙβΚ)

16K RAM Cartridge
Superbly reliable memory switchable 
to 3K. 8K or 16K for compatibility 
with all your software and approved 
accessories.

Micro) SPECIAL OFFER £3.95
New Educational games available for 7-11 year olds, designed by the deputy 
headmaster of a primary school.

JUPITER ACE aoftware now available.

i Λ

Λ

I
HØ* -rI

JRS FAST LOAD 
SYSTEM

Left: 2 data bits using
ZX81 load
Right: 21 bits loading In 
same period using FAST 
LOAD

DRAGON 32
Star Defence
Superb Graphics and 
sounds. Four waves ot 
aliens to destroy in this 
fast action machine code 
program.

ONLY £5.05

Now you can use the widely acclaimed JRS Fast Load system on your own 
cassettes. No additional hardware required. Allows a 16K program to load in under 
a minute. ONLY £8.B0
Full range of ZX81 software available. Send S.A.E. for lists.

I 
a 
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Í
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1» WAVSIOE AVCMUC, WORTHING. SUSSCX. βΝΥ3 3 JU I·!«phon· (0·03! SMtl

Sand £1.00 lor our naw eomprshtnsive Summer Citalogua (rifundabli 
against first purchase). Please indude large stamped addressed envelope.

24 hr Anselone lor Accait and larclsycard orders .>g
ORDER FORM: To JRS SOFTWARE LTD, (Dept. ), 
19 Wayside Avenue. Worthing, West Sussex BN 13 3JU
Please supply the followmg:- 

Quantity ) Description Pnce

1
iVAT and o&P are inch) Total £

I enclose my cheque/P.O./Money Order tor £__
or charge my Access/Barctaycard Account No:

Name____

Address.

Signature

UPGRADE YOUR ZX SPECTRUM NOW!
The ''CHEETAH” 32K RAMPACK simply plugs into the user port at the rear of your computer and increases the 
memory instantly to 48K.

•Fully compatible with all accessories via rear edge connector
•No need to open computer and Invalidate guarantee
•Why send your computer away and wait weeks for upgrade
•Fully cased tested and guaranteed.

Why wait any longer? 
ONLY £39.95 inc. VAT and P&P.

Now make your Spectrum and ZX81 Talk!
The "CHEETAH” SWEET TALKER just plugs into the back of the computer using the existing power supply. 
Based on an allophone system you can easily program any word, sentence or phrase. Fully cased, tested, 
guaranteed and compatible with all accessories via rear edge connector. Complete with demonstration cassette 
and full instructions. No more lonely nights! Simply incredible at £34.95
Also available: — 
16K RAMPACK FOR 2X81....................................................................................................................................................
64K RAMPACK FOR ZX81.................................................................................................................. ..................................
Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders at no extra cost. 
Dealer enquiries welcome. 
Send cheque/P.O. payable to:

........£19.75
£44.75

CHEETAH MARKETING LTD
Dept. YC/9, 359 The Strand. London WC2R OHS Tel. 01-240 7939

32K RAMPACK also available from larger branches of John Menzies and computers 
for all dealers.
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Now in chip form.

■ '.«MJ»·:

4

IfvourBBCMicrocouldtalLwhatsortof combined to form several hundred other words.
The chips also provide the‘serial proces­

singcapability whereby future software cartridges 
can also be plugged into the front ot your 
BBC Micro. (Ί’ΐιο machines vocabulary will be

Priced £55,Sp<ux-.h Synthesis is available 
from your local BBC/Acorn dealer. (To find out 

where that is, simply call 01-200 0200.)
If voud like more information, 

^CORN he'll complete the story. In plain

mt would it have?
Λ BBC English one, of course.
Which is ('xaclly why Acorn Computers, 

who designed and built the machine, have 

dulcet tones ol Kenn<’th Kendall.
Called Speech Synthesis, ifs a pair of 

chips that can be plugged into your BBC Micro by 
your local BBC/Acorn dealer. Ón them, you 11 find 

164 words/syllables spoken in familiar fashion by

acce
The chips also provide the‘serial proces-

also be plugged into the front ot your

produced its ven· own speech chip featuring the widened via such cartridges.)

your local BBCAcorn deal<T.()n them, you 11 find

the famous retired newscaster, all of which can be CÖMPUTER English, of course.
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Quality ZX SPECTRUM* Software
Hisoft Pascal 4T and Hisoft DEVPAC 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/Wirth), 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. DEVP AC - £14 inclusive,
PASCAL 4T for the SHARP MZ80A/K/B, NASCOM, NEWBRAIN - £35 plus VAT.

*

and others

HISOFT
60 HaHam Moor 
L iden 
Wilts 
Tel

Swindon 
SN3 6LS 

(0793} 26616
«

SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

SPECTRUM FAMILY LEARNING SERIES
Use our Computer Assisted Learning PACks to help your 
children with their school work. The programs in the series 
use moving colour graphics and sound to make learning 
more enjoyable. Each pack contains four programs and is 
suitable for use withthe 16K or 48K Spectrum. Program 
notes are supplied.
CALPAC FL1 (5 to 8 years) £7.50
Tens and units addition and subtraction with detailed help 
facilities; powerful, easy to use drawing program; English 
comprehension applied to American Indians.
CALPAC FL2 (7 to 10 years) £7.50
Roman history; spelling tester with easy entry of your own 
lists; flexible table-tester; homophones.
CALPAC FL3 (9 to 12 years) £7.50
Nouns, verbs, adjectives and adverbs; tenses of verbs; 
biology of the flower; long division tutor.
The programs are ideal for the ages stated, but could be 
used by anyone requiring revision of these areas of study at 
any age.
CALPAC Cl 0-LEVEL CHEMISTRY £7.50
Four clearly presented revision/tutorial programs. The 
subject matter has been carefully structured to cover the 
most important aspects of:

Elements, compounds and mixtures.
Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.
48K Spectrum and 16K ZX81 versions of the cassette are 
available. Please specify which you require.
Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent, St Johns, 

Woking, Surrey GU21 1 UF.

»

DOWNSWAY

ΛDOWNSWAY

THREE FOR THE PRICE OF ONE! 
bable’

16K RAM CARTRIDGE FOR VIC 20

nowiuswAv
i «μι:λ*·((«χ4 : I

K smartly styled RAM cartridge rn a sturdy inject ion-moulded ABS 
plastic case which matches the finish of the computer.

SPECIAL FEATURE! the cartridge is switchable for either 3, 8, or 
16K use, and despite the small size of the cartridge {less than 20mm 
protrudes when fitted to the VIC 20) the switch can be operated 
without removing the cartridge.

The Oownsway cartridge plugs directly into the rear expansion port 
and at a flick of a switch you can have 6655, 11755, or 19967 bytes 
of RAM immediately available - all with just one cartridge!

Plus full compatibility with all appropriate accessories.

TRADE AND EXPORT ENQUIRIES INVITED

TO: DOWNSWAY ELECTRONICS {UK) LTD.
DEPT. Μ. DEPOT ROAD
EPSOM, SURREY KT17 4RJ

Please send me:

........... 16K Cartridges for VIC 20 @ £37.50p each.
{price includes VAT, P&P) 

My cheque/P.O./Money Order is enclosed 

Please debit my Barclaycard No.................

Name

Address
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At Iasi a 3D game tor the VlC Although badly 
wounded you are determined to seek and 
destroy the marauding space pirates who have 
now dispersed around the galaxy in search of 
fresh prey A brilliant Startrek game with a 
difference — spectacular 3D graphics and real 
arcade actions

JS VIC 20

JS

XENOH

I

i

SOFTWARE
1

THE DUNGEONS

16K

COMMODORE 64

£5.95

£5.95

£5.9516K

9
text adventure. Choose your role as a 
Fighter with armour or a magician with 
spells to do battle with the fearfull fire 
breathing RED DRAGON and many other 

J horrific monsters in THE DUNGEONS 
’ with· 100 rooms, many with ingeneous

An E-XPANDED-D screen presentation with 
superb act»on packed space thriller, written - 
entirely in machine code with four action ·- 

packed stages

JS VIC 20 16K £7.90

DOTMAN
Ghosts chase you as you try to eat the dots and 
collect points

JS/ΚΘ VIC 20 Unexp. £5.95

CRAWLER
Afi Μ C version of Centipede

JS VIC 20 Unexp £5.95

traps. First of the text adventures that will 
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.

VIC 20KB.

MINI-KONG

For UNEXP from the writer of Krazy Kong 
comes the equally brilliant Mini-Kong. You 
will wonder how he managed to cram so 
much in the unexpanded VIG.
Brilliant multi-colour graphics, expanded 
screen, lift, rolling barrels, ladders, rurtning 
score/Hbscore and not to forget the hand 
bag bonus in this all M/C presentation.

K.B./J.S. VIC 20 UNEXP £5.95VIC 20

FROGRUN
I KRAZY KONG 

'ÿ·
*

•rl·

Μ
An E-XPANDE-0 screen large graphics, rolling 
barrels, hammer fireballs, lifts, handbags and 
umbrellas as you try to rescue the damsel

Popular arcade game All machine code with 
brilliant colour graphics and sound effect 
Features include snakes crocodiles lady frogs 
turtles cars lornes and logs

KB/JS VIC 20 16K £7-90 Unexp. £5.95
16K48K £4.95 

£5.95

VIC 20 
SPECTRUM

COMMODORE 64

KB/JS
KB/JS

KB/JS&I SLAP DAB
■ An excitmg game based on the arcade game 1^^ 
■ PAINTER which combines fast action with>^

Strategy. Giant insects hiding under the old 
paint surface are released by your paint 
brush.

1^^

%

ZOK S KINGDOM
KB/JS VIC 20 16K £5.95

KB/JS

KB/JS

VIC 20 

SPECTRUM

UNEXP £5.95 

ΐ6Κ/4βΚ £4.95
I7

TINY TOT’S SEVEN
16Κ/4βΚ £4.95

Unexp £5.95
SPECTRUM 
VIC 20

KB 
KBGALACTIC

ABDUCTORS
A stunnmgactionpackedgame which uses 

allot your TV screen lor the superb large 
animated graphics

JS Vtc 20

PHARAOH’S TOMB
Once you enter the only way out is with the aid 
of a key which unlocks the mystery of the/ .

Pharaohs tomb

KB VIC 20 16K £5.95

CAVERN FIGHTER
All Μ C version of SCRAMBLE 

KB JS VIC 20

3«

<^5Λ

?» 

j;
?

16K £7.90
Unexp. £5.95

computers
COMMODORE · BBC - SPECTRUM - DRAGON 32 
ORIC · Disc Drives - Printers Memory Add ons 

and the best selection of software and books
8 HIGH STREET. HORLEY, SURREY.

TRADE ENQUIRIES WELCOME, 
GENEROUS DISCOUNT

24 HR. CREDIT CARD SALES HORLEY (02934) 6083 

PAYMENT BY CHEQUE, P.O., ACCESS VISA 
ANIROG SOFTWARE
8 HIGH STREET 
HORLEY, SURREY

29 WEST HILL, DARTFORD. KENT 
DARTFORD (0322) 92518 Overseas 50p post&packaging
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«31 BBC MICRO
REGISTERED REFERRAL CENTRE FOR THE BBC PROJECT

BEEBUGV8ËBBC MICRO
BRITAIN'S LARGEST SINGLE-MICRO USER GROUP

MEMBERSHIP NOW EXCEEDS 18,000
18.000 msmbsrs esn't b· wvohg - BEEBUG provid·· th· b··! eupponfor th· BBC Micro. BEEBUG Miguin· > r»owS4 pag·· 
mdudlno new p*OduCl guid· luppbfTwnt - d«vot»d ticluriv^y to the BBC Micro. Progmm· - Mina B Tip· - Mejor Arbcl·· - 
New· — Review· — Comrrwntery. PLUS member· dricountecheme with Nadooel Rewler·. PLUS member· Sothvare Librsry. 10 
Magetih·· a Veer nr«t eau· April 19Θ2. Repnnia of eH iuvee eveSebie to nwrre·!·.

March leeue: Program Feetur··; Uf· (32KI. ArnHery Dual (18K/32KI. Square Dane·. Micrceketch IISK) acre·« drawitM program 
■A only on· bne qf code 30 Rciatidn IwM retace enyebfecO. PnhiartfortheBBCmicrd - Review of Epeon. SeAoehe. Ter^dyand 
OUvecti. What (o do vnih the new Opereting System Chip. Oiec Formatter Provem. end ful Dim instructMXi eel. Newcomer· 
article on Text end Graphics Windows. PLUS How to get a new Operating System ROM and a ap·ci·l deal on Wonfwrie 
Imembors only).

April/ Moy lawo 8pooiol Annlvoroory laouo — Co π taint IndoH to th· who!· of BCEBUO Vokima 1. Muaic CompoMr — 
or··!· cornpiax 3 part harmorwa with trw aynthwiiar Program. Colour bar chart panarator program. Baab impiamantation of 
the Connoot Four Cama. Invaalon - a idK. Pkia Rovlow of Tapo Rocordara for tha Baab; a Baaic Program editor, which hata 
variablaa and procaduraa. and OMocutaa find and Raplaca in a Baaw Program; Ravlawa of Acomaoft Oamaa and tha Torah 2B0 
Olae Pac*. Diac Manu Program, Newcomen introduebon to Mode 7. How to aave the unaavoabla. and a roudna to print QouCria 
Height charactara in al mo^.

Juna laeue: Program Faaturea 'Return of the Diamond' A IBK adventure game, 'hedgehog* a weU impiemantad 'Frogger' rype 
game, and Clllpto. Create your ovm off the ehaH aound affecta with Bound Wfurd. Piua articiaa on uelng File·. Rotatirtg and 
Expending Charaetera. Using Printars. and How to multi-program the (Jeer Keys. Revwwe c/1 The Hobbit Floppy Tape 
System, Adventure Oamaa. and a Comparetfve Review of Wordwlaa and View. PMe FX Call Update, dec Program 
Auto· r aloca tor. Wordwlaa Update, and more BBC Book Reviews

STOP PRESS
BEEBUG has negotiated a deal with ACORN over the new 1.2 OPERATING SYSTEM ROM, Bf EBUG members ere 
offerad the ROM at around half-price. See BEEBUG Fab laaua for detalla.

SOFTWARES DETAILS
BEEBUGSOrr : BEEBUG SOFTWARE UBRARY

offers mernbers a growing range of software from 0.50 per ceaaana. 1. StaHire <32K}. 2 Moonlander (1SKI. 3D Noughts and 
Cream I32KI. 3. Shape Match I1SKI. Mindbinder IWKI. 4. Magic Eel Í32K) S. Cylon Attack O2K). e.Aevo-Trackae I32XI. 
UtINtI··: 1. Diaeembler IISKI. Redefine dSK). Mini Τ·μ1 Ed (32KL Application·: 1. Superplol I32KI. S. Masterfile l33K).

Μ·Α·ιΙη· programs now Availably on eaaaena to mombora ot CXM Jno; VAT p* p - aoo April/ Moy Haut for dotaila.

13* DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE WORD PROCESSING PACKAGE - 
THIS REPRESENTS A SAVING OF OVR 0.00.

Send fl.00 for SAE for Semple 
membefship: UK £5.40 for six montjs, £9.90 for one year 

Oversees one year only: Europe flS.OO, Middle East £19.00. Americas Er Africa £21.00. Other Countries £23 00 
Make cheque to BEEBUG Dept 4. 374 Wandsworth Rd, London SW3 4TW 

For editorial material send to: The Editor. BEEBUG. PO Box 50. St. Albans. Herts AL1 2AR

PEARL HARBOUR
FOR THE 48K SPECTRUM HAVING TROUBLE

OBTAINING QUALITY
COMPUTER LENGTH

CASSETTES? ..
£5.95 

(inc p&p) JP MAGNETICS CAN SOLVE YOUR PROBLEM

10 X C.15 for £4.50 + 50p P&P 
CASH WITH ORDER 

u
9 t

\Ne are specialists in the supply of bulk 
custom wound audio/computer cassettes

4«
T- p -I TRADE ENQUIRIES WELCOME

Armed with only a quick-firing anti-aircraft gun you must defend 
the fleet moored at Pearl Harbour from attack by Japanese 

fighters and bombers.
Optional first stage in which you can attempt to intercept the 

enemy aircraft (on hi-res map) and engage them in aerial combat. 
• Machine Code Action · Hall of Fame
• 4 Difficulty Levels · Progressive Difficulty

VERY COMPETITIVE RATES AVAILABLE 
- CONTACT US FOR PRICE LIST/ 

QUOTATIONS NOW

0274.731651

SABRESOFT
13 BOWER AVENUE, HAZEL GROVE, STOCKPORT, CHESHIRE

JP MAGNETICS LTD
UNIT 4. 7 MARY ST. BRADFORD BD4 8SW 

TEL: (0274) 731651
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EARLY LEARNING

SPECTRUM SOFTWARE
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Announcing an 1 
exciting 

range of early learning 
softwore for the Sinclair ZX 
Spectrum -16K and 48K 

Specially produced for 
4 to 8 year olds by the 
larged educational 

publisher 
In the UK.
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Colourful, octlon-pookod 
games to teach those vital 
word and number skills.
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Countabout• Teaches simple 
addition ond subtraction.
Help our micro chimp reach the bononos 
at the top of the tree by getting the sums 
right.

a,b,C...Utt"Otf! * an exciting 
Introduction to the alphabet thot teaches 
the letters In correct order.
Page through the oiphabet picture book 
and help load our spaceship to Venus bv 
matching pictures and words.
See lift-off with lull sound etlectsl

All programs come with 
6 pages of Parents’ Notes 
providing complete 
Instructions for use.

Hot Dot Spotter• 0 game of 
speed and skill that teoches number 
recognition.
Count the dots (between 1 and 9) and 
watch the laser beam bounce the boll up 
the screen. Build up speed and score lots 
of points.
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Longman Software can 
be used by children on 
their own or with initial 
help from mum or dad.

' Available from W. H. Smith, Boots. Menzies, Martins and other 
leading chain stores, as well as from computer shops and 

through Websters, Software Directory.
Trade availability through Prism Microproducts.
In case of difficulty, or for a full colour brochure, write to:
Division GS2 (Software) Longman Group Ltd. Longman House. 
Burnt Mill, Harlow Essex CM20 2JE

LONGMAN SOFTWARE SJ

V 1
<·

I £7.95 
each 

inc. VAT

»n> Longman Software -
The Key to Early Learning

»

i\
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BEEBUG 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 —BEEBUG provides the best support for the BBC Micro. 
BEEBUG Magazine —NOW 64 PAGES devoted exclusively to the BBC 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.

F

INVASION APRIUMAY 1983

ϋυ

W «RM

P»(urri Of Tr» Diwvid

«4»

BALLOONS 
JULY 1983

HEDGEHOG JUNE 1983

ELLIPTO JUNE 1983

RETURN OF THE DIAMOND 
JUNE/JULY 1983

ANAGRAMS
JULY 1983

members at £3.50 inc 
issue for details.

February Issue: ProprernFedfvw. BEEBMAZE- Find your way through the 
random maie. guided by 3D views from inside the maze-an excellent game. 
FIVE-DICE - A Beeb implementation of YAHTZEE IRh a novel dice game. Also a 
listing of WINDY FIELD-a creation from Acornsoft, SPIROPLOT screen dood· 
1er, and a complete memory display program in a user key. Plus Machine Code 
Screen Dumps for the Epson and Seikosha Printers; articles on USING FILES, 
IDEAS ON ANIMATION (Including a Rotating CubeprogramL an Introduction to 
the Use of Procedures, a Survey of Books on the BBC Micro, and a Roundup of 
Disc System Hints. PLUS a variety of HINTS. TIPSAND INFO, includingasingle 
VDU command to performa SIDEWAYS SCROLL,
March Issue: Program Features: Life (32K), Artillery Duel (16KZ32K), 

Square Dance. 3D Rotation (will rotate any object). Printers for the BBC micro 
-Review of Epson, Seikosha, Tandy and Olivetti. What to do with the new 
Operating System, Disc Formatter Program, and full Disc instruction set. 
Newcomers article on Text and Graphics Windows. PLUS How to get a new 
Operating System ROM and a special deal on Wordwise (members only).

April/May Issue Special Anniversary Issue —Contains index to the 
whole of BEEBUG Volume 1. Music Composer - create complex 3 part 
harmonies with this synthesiser Program. Colour bar chart generator 
program. Beeb implementation of the Connect-Four Game. Invasion —a 
16k Pius Review of Tape Recorders for the Beeb; a Basic Program Editor, 
which lists variables and procedures, and executes Find and Replace in a Basic 
Program; Reviews of Acornsoft Gamesand theTorchZSODisc Pack. Disc 
Menu Program. Newcomers introduction to Mode 7. How to save the 
unsavable; and a routine to print Double Height Characters in all modes.

June Issue: Program Features: 'ReturrY of the Diamond' A 16k adventure 
game,'hedgehog'a well implemented 'frogger' type game, and Ellipto. Create 
your own off the shelf sound effects with Sound Wizard. PlusaniclesonUsing 
Files, Rotating and Expending Characters, UsiAg PrirYters, and How to 
multi-program the User Key«- Reviews of The Hobbit Floppy Tape 
System, Adventure Games, anda Comparative Review of Wordwise and 
View. Plus FX Call Update, Disc Program Auto-ralocator, Wordwisa 

Update, and more BBC Book Reviews. 
July Issue: Games: Robot Attack I32K) 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 are they and are they worth getting. Balloons 
— a coloured animation. Make your micro speak like Kenneth Kendal. Bad 
Program Lister - lists programs even when the computer pronounces them 
'bad'. Reviews of Epson and Seikosha's new printers. Five books of programs 
reviewed, plus more software reviews. Using Files part 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 

£3.50 per cassette.

BEEBUG NEW OPERATING SYSTEM OFFER
BEEBUO members can now obtain the new 1 ·2 OPERATING SYSTEM 

ROM at around HALF PRICE 
See BEEBUG Magazine February. March or April for details.

As a result of BEEBUG negotiations with Acorn the ROM now may also be 
offered by other user groups to their members.

1. Stariire (32K). 2. Moonlander I16K). 3D Noughts and Crosses (32K). 3. 
Shape Match <16K). Mindbender I16K). 4. Magic Eel I32K). 5. Cvlon Attack 
I32K). 6. Astro-Tracker (32K).
Utilities: 1. Disassembler 116K). Redefine Π6Κ). Mini Text Ed(32K).
Applications: 1. Superplot I32KI. 2. Masterfile (32K).

13% OISCOUNTTO MEMBERS ON THE EXCELLENT WORDWISE 
WORD PROCESSING PACKAGE—THIS REPRESENTS A SAVING OF 

OVER*£5.00.

"!.'ï?®.oTnc-VAT^

Send £1.00 £r SAE for Sample 
Membership: UK £5.40 for six months. £9.90 for one year.

OversBBS one γβΒΓ ooly^ Europe £16.00, Middle Eest £19.00, Americes Africe £21.00,. Other countries £23.00 
Make cheque to BEEBUG and send to BEEBUG Dept 4a, PO Box 109, Baker Street. High Wycomt)e, Bucks HP11 2TD. 

Send editorial material to: The Editor, BEEBUG. PO BOX 50, St. Albans, Herts AL1 2AR
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DKHTAL ELECTRONICS
A must for today’s technology. 
Introductory course written and 
designed by experts for both 
beginners and students. Practical 
projects and theory for a thorough 
background In this essential 
subject.
Series begins this month and is 
ideal for 
and all Hobbyists. Recommended 
by the BBC for further reading.

and Ά’ level students

WE HA

I
^0-

I 9 .
Excellent design, inexpensive 
and just what a VIC 20 needs. 
Increases RAM and ROM and 
allows simultaneous use of 
such facilities as VICMON and 
SUPER EXPANDER.

PHOTOGRAPHK RESEARCH 
Electronics control the art of 
photography—find out more from 
our investigation. 
Keep ahead with 
PRACTI CAL 

ELECTRONICS

Î
I

í·.

ON SALE EARLY SEPTEMBER

LOGY

7fl;

• Double Oensity^^
•Upto 248 Files
* Automatically checks 

lor Correct Density
•No. 8271 |Rare& 

Expensive)

^Simple’ 
• Utilities 
• Default! 

Density
• User Di 
• Singly

Î

• 40 or 80 Track
• BBC DFS Compatible
• Own PCB with 

separate 8 Mhz clockIp
sity · No links to change 
bed · No soldering

>MMCL

JCORN

NOW OPEN
UTERS
LIMITED

JOO, Boughtoy 121. Dudley Road 
Chester, / Grantham, 

Cheshire./ Lincs. 
0244 99 0476 76994/70281

FOR
ANY ZX SPECTRUM
ONLY £5.50 
Inc first class p&p

JFx^'ON SCREEN SCORING 
^^HIGH SCORE RECORDED 
•OVER 40 SKILL LEVELS

■ /‘EXPLOSIVE SOUND EFFECTS 
>^^100% FAST ACTION MACHINE CODE 
/^SMOOTH MOVING HI-RES GRAPHICS 
•FREEZE FRAME FEATURE ON ALL SHEETS 

/"•BONUS MAN AT 1000 POINTS
/'^3 DIFFERENT TYPES OF ATTACK WAVES 

/'^AUTOMATIC FIRE ON ALL SHEETS 
•SUITABLE FOR BOTH 16K AND 48K ZX SPECTRUM

YOUR MISSION IS TO DEFEND YOUR 
PLANET FROM THE WAR-LIKE HORDES 
FROM THE NEIGHBOURING PLANET 
RIGGOS. THE FIRST WAVE OF BLIND 
MUTONS ARE SENSITIVE TO EVERY SOUND 
YOU MAKE. IF YOU ARE LUCKY A FEW 
MAY WIPE THEMSELVES OUT, LEAVING 
YOU LESS TO ELIMINATE. WHEN THE 
FIRST ATTACK IS OVER, THE RIGGONS 
SEND OVER THEIR ASTRO-FLEET. BUT 
TAKE CARE! FOR EVERY ONE YOU 
DESTROY, A MISSILE TAKES ITS PLACE. IF 
YOU GET THIS FAR, DON'T 
CONGRATULATE YOURSELF YET. THE 
FINAL WAVE CONSISTS OF THE 
PTERODACTYL-LIKE CREATURES WHO 
SWOOP DOWN AT YOU FROM A GREAT 
HEIGHT. TAKE CARE WHEN YOU SHOOT 
THESE CREATURES - A BIG SURPRISE 
AWAITS YOU!

Send PO or Cheque to: 
mn9Tt9K 
••mMu

1 CHURCH VIEW, FERNDALE, RHONDDA, 
MID GLAM. CF43 3NE
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Now a business 
spreadsheet 

for home computers
Clear and easy to use

2000 cells 
(600 in Ί6Κ VIC 20)

t

Global column 
width adjustment

a
It I

1

i

Variable individual 
column width —

Ft* I 
ht’ 1

1

s
Insertion or deletion 
of rowsand 
columns--------------- IJ

J

I

t 3 .

t

■ ?
fl 
a 
!
ñ

G »
t

Formatting by cell 
or whole sheet

Fast alpha* 
numeric search

' Comprehensive 
— instruction manual

Replication across 
columnsand rows

Save, load and 
merge 

capabilities.-

’ í7$ni .

tbMüi *. 
à«·? hihji

L·

MR.

. ► «·*»'
I11

* 9 I

' Horizontal and vertical 
----- titles can be fixed

Graphics facility 
to display your results

22 mathematical 
and statistical functions —■

®*»Μ» J cu

Powerful alpha* 
numeric sort, highest to---.- — ------1

I lowest and lowest to highest

With Practicale you can use your 16K VIC 20 or 
Commodore 64 to carry out sales forecasts, modelling, 
cash flow projections and much more.

Compare the professional features and power of 
Practicale Plus or Practicale 64 with other spreadsheets.

Compare the price. You won't need a

spreadsheet to calculate the best buy.
Computer Software Associates' products are 

available from good computer stores or direct from the 
exclusive distributors—Marketing Micro Software Ltd., 
Goddard Road, Whitehouse Ind. Est,, Ipswich IPl 5NP. 
Tel: 0473 462721 Telex 987515.

ALL THIS FROM AS LITTLE AS £29.95
Dealer Enquiries Welcome.

Another great program from

COMPUTER Name 
SOFTWARE Address

W ASSOCIATES
For more information send this coupon to:

Mårkctin^Micro SoftwârcLtd. Goddard Road, Whitehouse Ind. Est., Ipswich, Suffolk ΙΡΊ 5NP.
Personal enquiry (piease«ck) □ Dealer enquiry (please

tick) D



£39.95
(inc. VAB 
+ 80p P&P

THE NEW for the SPECTKUM, 
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 

MSI superior keyboard contains all the graphic 
8^^ characters for the above computers. With the 

additional function keys and SPACE-BAR. 
speedy and accurate data entry is made simple. 

The Fuller EDS is easy to install, based on the very 
popular FD42 system, it requires no soldering or technical 

knowledge.
For the user wno 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 held, 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 RS252 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 sneen on your printer two sizes of 
topy are available: normal size users one dot on 
the printer to one dot on the sneen or double size

*5-/

I

*

*
> ·*< k

s

using four dots on the printer to one dot on the saeen^ 
Baud rate can be set at any one of 12. between 50 
and 9600.
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.

X*

w$.'·

CENTRONICS PRINTERFACE
As above but for parallel printer with CENTRONICS input

£49.95
(Inc. VAT)
4* sop P&P

£34.95 
(inc. VAT) 

-I- 80p P&P

Ü9.95 (inc VAT) ΨΒΟρΡ&Ρ
SYSTEMS DUAL/PRINTERFACEFeatures both

RS 232 CENTRONICS INTERFACE
(leads can be supplied at an extra cost)

AF.D.LC. 318 Kenohott Lane, Bamstoke. Hanti Arcade CooMen. Second Floor. The Sflver Arcade. Leicester, 05)3 532911 * lob. Barrow ComwalMjoaN7.016072296. Beaver Radio IM. 20/24 WhBeâapd Uvemool U 601051709 9698. Breñal Computen Ud., 24 Park Rew, Brtstol, 0272 29emi Bay SI Cftnondk SuAA. IP33 iPt Canøbmy Software Cenre. 9 The t^Canerbury. Ken σΐ 2AS Cbamd One Comer Senden. 174 High siree. Wú 1567158 Blackburn Road. BoBoa lancadwe. Comer Cabta. 24 The Parade SBverdale. Newcasfle Under Lyme. StalK 0^ 636911. Cowipttr Coraer. 261 CnCompebnoh« LM. BCeeral Parade. R Harks HI. Siftfton, SurrwKT6<.. __V Delta Ηίση Ud., The Con^uter centre. 68 Chesiergele Maccelesfield. 0625 618827. Mskwbe

u Arcade CooMen. V/M Second Floor. The Siver Arcade. Leicester, 0533 532911 - lob. Barrow । 20/24 tfhttedhapd Uvemool U OCH. 061709 96M. Breñal CooputenUd., 24 Park Bew, Brtstol, 0272 Software Cenrt 9 The mCoMerCaML24Tbe Paradt SPverdalt Newcastle UraMr lyme. Stan. 0782 636911. CoMttr Co de. SL PMs HI. SifMon, Surrey KTO 4PJ. 01390 5135 -Boss. DatsTOre. i ChaOerton Road. Bromley. Kem.. 01 «(

FULLER MICRO STSTEMS
The ZX Centre, Sweeting Street, 
Liverpool 2. Telephone: 051-236 6109

) Lower HigeieStoctoort ChedM OooMbftUd. 1 Fnargale, PrwBil kshtfe met Oktiam. GreaMr Aadr
Coosottr Cotre Ud.. UZ70 Lowe fonunic House, bwson Squart Bradford BDÚR. 0274 3O92M. Fo Qeciroiiia 141 Abbey Road. Basingstoke, Haras. ' Lelcesie. 08» 6)05«. HASL 54A Town Street. iMonh. Leeds iSl 8W. 05)2 585)57. Hoose « Bnstaess Coospatea 54 YodoMre Sreei Okliam. Greaie Badr 2)4C)wchSiTeeLlbdi)»ol.nKL«t6.1)AHarbour Road. Irmmess tn ISY. 046)226505. KVHHlkVIdeoUd..«hart Street VanddLWatwIddkK CuardWi Cenre. Mtsetsam. OTOO 60000 Mao Sbadt 18 Chapel siree. Abedeen. 0224 6)606) Μίσο-ΤηαΙα 27k natM Stree. Tarnwuih. staft. vol 51«* 061 )β6 59)5. QBtdil«. )β North sirte. Ronilord. Essex. 0708 26640. Radford W-a 52/54 Gknceae Rood. B(BUI. 0272 428247. Radioid HFR 4) Ktoj EMi 144 SI George toad. Chellertsam. Gloucesieishire. 0242 28979 sn SottdiMoa. 159 Greenlanes. Pabnen Green. London Hl) 01882 5688 Sqaan Deal inf Swedey. Kent VUoD on Video. 255a. High Street Erdhsgton. BiTMnghain 82). 021 37) 9)8). VIsfoo Store Ltf.. ) Eden vak. Nn^ Upa Ob
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THE MASTER UNIT - 
The Ultimate Games Unit

The Master Unit provides all the requirements 
b for the serious games enthusiast, containing

«Λ* /xnkf CTÎI 1 A/lV Ktt* *1*^ mi I Ιπΐ
for the serious games enthusiast containing 
not only the FULLER BOX. but also the FULLER

.•W "W

I not only the FULLER BOX. but also the FULLER 
ORATOR, all contained within the standard 
case.

The Speech Unit and sound synthesiser combines

£54.95 
(inc. VAT) 

+ 80p P&P

to provide exciting voice and sound for vour games, 
he other features include. Cassette interface, a

_ Jable audiq output which may be connected directly 
_ ::: π sv^tem. The MASTER UNIT provides endless 
‘ in applications, and it allows asccess to the 
lUM for other periferal. via its duplicate user port.

. printerface. The MASTER UNIT is complete with full 
documentation and demo tapes which includes the type 

of speech and sound you can achieve.

^^^■TSVîiîTfi 
ÆMSSuilinÉ

l.c

rhe Fuller Box -
rhe Sound System for the Spectrum
rhe FULLER BOX added to the ZX Spectrum, improves the sound quali 
mormously. The built-in audio amplifier working well with all SF' 
Kograms, 
rhe FULLER BOX allows you to program your own music, explosione 
:aps, chimes, whistles and an infinite range of other sounds. Bas 
iround the popular Gl-AY-3-8912 sound chip. It gives you 
:omplete control over 3 channels of tone and/or white 
loise, plus an overall envelope control. j
Uso provided with a joystick port, the unit gives instant 
:ommand over all your own games programs. The port 
s compatible with all the commercially available 

vsticks eq. Atari/Commodore.
BOX is complete with full documentation and 

I demo tape which includes the type of sounds you can 
ichieve. It also allows you to 
leatly onto the back 0 
illows access for other peripherals, including the new SPECTRUM 
ϋσο Drives, via its duplicate user port.

oysticks eg 
lie FULLER

UdV
ίΛ

..dlifl

II
Λ

:iuaes me type or sounos you can a
you to program your own sounds. Fitting 
f the SPECmUM, the FULLER BOX Still Ar*

(inc. VAP 
+ 80p P&P

Jpgrades for the Fuller Box and Orator
he systems can be expanded to MASTER UNIT specifications including the full range of controls. The upgrades must be fitted by us. at 
ULLER MICRO'S.

RICES (inc. V.A.T.) ORATOR to MASTER UNIT £14.95 FULLER BOX to MASTER UNIT £24.95

"he Fuller Orator -
Îpeech for the Spectrum
smash hit at a number of recent Mino Fairs, the FULLER ORATOR 
ses an allophone system. Based on the Gl'SP0256 AL voice 
mthesiser chip. Directly accessable in BASIC, it is able to say 
nythingyou command using the keyboard or a games program, 
comes in the standard case comolete with its own audiocomes in tne sianaara case complete witn its own audio 

mplifier, it allows access to the SPECTRUM for other peripherals 
a its duplicate user port. Full documentation and demo tape 
icluded.

RICE (inc. V.A.T.) £39.95 plus 80p p&p.

6Kto 48K Memory Expansion Pack for 
he Spectrum
or the 16K SPECTRUM owner - upgrade your machine to 4BK of 
AM with the FULLER upgrade kit. Complete with full assembly 
istructions. (Model 2 or 3 only).

RICE (inc. V.A.T.) £24.95 plus BOp p&p.

lam Adaptor Boards for the ZX81
Hows you to fit your Ram Pack inside the FD42 system. Accepts 
lost commercial Ram Packs.
RICE (inc. V.AT.) £9.35 &80p p&p.

Fuller Quality
Fuller MiCTo Systems reach for the highest quality In Research and 
Development, to make our products the BEST.

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 cany a worldwide one year guarantee.

FULLER stock a full range of components and kits for your 
computer, send SAE for details.

Μ M Μ Μ ■■ Μ Μ
I Please supply the following items: (state items and quantity) 

plesase send me.........................................@£...
please send me................................................... @ £...
please send me................................................... @ £...

I 
I
I please add £....
I I enclose a cheque/PO payable to 
■ FULLER MICRO SYSTEMSTotal £...

for P&P

I
or debit my Access/

urdi SM. harrow bi Fvnes 02:9 3Ä353 Bartetts ΗΙ>Π & VMw. 175Λ77 HoDoway Road. TO.310 Streeham i aOidsttWcros 16. Boy COttwier Ceore. 11 Guildhall Street.Futidffl. London SW. 01 385 8494. Qearione Hi'FL ad. PoTOMuih CøapHo Shop. Lm25. Handyside Arcade. Newcasde Um Tyne I Cottpm McBS. The confer Centre, 68 Qtestergate. RacdesMd. Cheshve 14804422 Di Audio Vfiroalltd..................2AU 0772 57528 Haóomgh Hone Cooputen. 7 Church Street. Mvhei Harhonxigh.

High Road. London SW16 
íÜíL. 14 lerdan nace.' ;ΝΠ4ΡΖ.I Cottp* McBs. The Conner Cenrt 68 Otesmate. RacdcMd. Chelore 1480 4422. Di Audio Vfiwalltd.. 116/118 Wfreton Road. Nottinÿm. Errids of Bradford. 2AU 0772 57528 Haóomgh Hone Computen 7 Church Street. Mvhei Hartiorough. < CoapM Ce^ Acme Kbe ud.. 40 King Sneet Bladdwm, lanes. Hose Coapittn Ud., 

',(terteSKÍ41HF. .3 Sam Scene. 32GoidsclRoad.

FOR FURTHER INFOtMATION 
SENDENQ 
FOR UK C 
ABROAD C

I

6. Myden Ltd. 92 Victoria Sven London SVIE 5JP. 018282511. Mero Fm. Uní 12. . St. Peles Lane. Leicester. 0533 29023. PASE. 213/215 Mket SveeL nAor. herli Rush 11141 Centre. 5/6 ConML Chelmsford. Essex. 0245 5/^: Road. Nev E»«n. London SE9 2011018591516 Swanky Electroala y. VcebnMng Coapoter ^seni. 21 Veidron Streel. rasión. Cornwall.

SAE 
I MONEY 

COUPON

Barclaycard - Card No.
I Signature.................

I y Name.......................
Cf Address....................

ΓΤΓΠ T 
i

T T T

Access

I 
I
I 
I 
I
I 
I
I 
I

•D 051-236 6109 IENQUIRES WaeOME 71, DALE STREET, LIVERPOOL 2
H ■■ H ■■ M Μ ■■ ■■ ■■I I
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T ORIC^
MCP 40 COLOUR PRINT

169.95 indVAT.

Its here, the exciting new 
ORIC MCP 40, Colour-

Printer. Packed with j 
quality ORIC featureaJ 

to start building^B 
your ORIC JjB 
systern^^^H

^.-.

QÛ*

2PI
3/4?^

31*»*

I

<

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 1
• Superb graphics and text capability
• Prints 4 colours — Red, Green, Blue and Black
• Designed to match the futuristic style of ORIC 1
• Plugs straight into your ORIC — printer lead supplied

J 
k«

kE

LΓ Λ

ORIC The ORIC MCP 40 — Setting new standards in
Micro Computer Printers. ORIC The Real Computer System

^^ΗΜΗΗΒΗ^ΗΗΗ
ORIC PRODUCTS INTERNATIONAL LTD Cowoith Park Mansion, Coworth Park, London Road, 

Sunninghill, Ascot, Berks. SL5 7SE
>

λ »

ORIC products available from:*
WH SMITH DIXONS GREENS LASKYS MICRO C' 

MICRO PERIPHERALS SPECTRUM COMPUTERS FOR ALL 
and hundreds of independent dealers.



I -rORIC-116ra
VALUE PACK 9

ORIC 16K plus £30* ί 
worth of ORIC Software 

for ONLY 

, £129.95 L nuoi rouRsaf BASIC
HoittflNMa oncaiGMr 

UULn^AAO RKV

ind.VAC

I
Y

e

r

■r-·.V/?>;·
4

/.’ Ϊ
U.

>

,1

J'- 
<■''

nSI

rORIC-l 481
VALUE PACK

ORIC 48K plus £40* 
worth of ORIC Software 

for OMLY
£169.95 J

TWH YDURS&f BASIC 
HOKRiuMx oncaiørr 

iwin« ’ λ

«

i. · 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.

To be launched within the next few Γ"r weeks - the revolutionary I
ORIC 3 " MICRO FLOPPY DISK DRIVES, I 

with incredible access time and data I
storage capacity. I

Other peripherals to be launched this year... I 
It is Ones policy to continue to expand our I 

product range, in order to offer our customers a I 
comprehensive, professional, Micro Computer I

system, at a realistic price. I
We believe that with the launch of our MCP 40 I 5 

colour printer, and our combined computer/software I 
value packs, we will continue to lead the small micro I 
market in both quality and value. I

'Titles may vary subject to availability but the approximate value will not. I

C Copyright ORIC PRODUCTS IHTERMATIONAL 1983

4
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• . FOR THE VIC 20 ..
ίΙ·,

(UnexMndid) : 
'■ A* '

- ABDUCTOR

- GRIDRUNNER £5.00 each
•'*3 
22·»

Si

.*· i

Î Γ

r

(8K + Expanded) . - LASERZONE

’49·

4
4 ·

3^4· ·
>

λ

. <

- MATRIX

-TRAXX £6.00 each
• »

t > ft 1«4 * **
r

Λ'·

FOR THE CBIVI-64 ■

- GRIDRUNNER £5.00

- LASERZONE

- MATRIX
• »

«

-•ATTACK OF THE 

'MUTANT CAMELS £7.50 each

··
• ·

✓
« «4

*4 t
FOR THE ATARI 400/800 «

(
I

- GRIDRUNNER £7.50
·. F

- TURBOFLEX £4.00 I
FOR THE SPECTRUM >

- HEADBANGER'S

HEAVEN £4.00
z

FULL DETAILS OF THE WHOLE LLAMASOFT RANGE FROM 49 MOUNT PLEASANT

TADLEY, HANTS. RG26 6BN

TELEPHONE: (07356) 4478

PLEASE ADD 50p P&P TO ALL GAMES ORDERS

LLAMASOFT GAMES NOW IN BOOTS. LASKYS AND MANY OTHER RETAILERS.

I
fi

- NOT JUST A PRETTY PACKET I
L

DEALER ENQUIRIES WELCOME F
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Increase your Sales 
this Christmas!

The scene is now set to make the first \bur 
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- BH 
tunity to achieve record levels of 
business before Christmas (we've 
even arranged on-site 
storage facilities to help 
cash and carry pur- j 
chases). A f50,000 ■ 
publicity campaign " 
using TV Press, Radio and
Posters is guaranteed to attract family shop­
pers throughout the country from

^5

1

and sponsored by

December 15 - 18. Organised by the 
computer market experts, Reed Exhibi­
tions, and sponsored by 'Your 
Computer' magazine. Your Computer 

__  Christmas Eair will be the biggest 
and most successful show- 

■ case for home computer 
I products ever mounted. If you 
■ haven't yet booked into this 
■ Christmas bonanza, fill in the 
B coupon below TODAY. Only a 

few prime sites now remain! 
Return to The Exhibitions Man­
ager, Reed Exhibitions, Surrey 
Mouse, 1 Throwley Way, Sutton, 

Surrey SMI 4QQ.

Please send full details and booking information for 
Vbur Computer Christmas Fair

Mame__________________ _____________________ _____________

Position _____ _______________________

Comoany

Address__________________ ________________________

Wembley Conference Centre 
December 15-18,1983

Telephone Teten



Become a
I
I

Michelangelo
■ i i

I

To achieve all the stunning 
graphics effects Melbourne 
House Spectrum programs are 
renowned for, Philip Mitchell 
created a graphics program so 
good we've decided to name it 
after ourselves and share it with 
the world.
Now, with Melbourne Draw, you can 
create dazzling, intricate colour 
graphics and pictures on your 
Spectrum screen without special

4βΚ 
MELBOURNE 
DRAW
FOR THE 48K SPECTRUM Just look what you can do:

Philip Mitchell

Melbourne 
House 
Software

• Create more exciting graphics and 
characters in your own programs.
• Reduce or enlarge images to any 
size.
• Add special effects and depth to 
your game backgrounds.

— · Enlarge sections of the screen

programming skills.

You can use Melbourne Draw to 
explore all artistic possibilities offered 
by the exciting new creative medium 
of computer graphics, and create any 
illustration or picture you want.

Melbourne Draw has hundreds of 
practical and technical applications 
too: design circuit diagrams, create 
vehicle designs, draw maps, or even 
do a layout of your floor plan.

In fact with Melbourne Draw the 
graphics potential of your Spectrum 
becomes unlimited.

*x» %
-Q.

*
»il·

^1

%. À

display up to sixteen times for 
intricate detailing, then reduce them 
back to their original size.
• Create personalised titles and 
lettering anywhere on the screen in 
any direction — even backwards or 
upside down.
• Control and alterthe colours of your 
Spectrum at will.
• Store all your graphics on to 
cassette.
• Easily create and define UDG (User 
Defined Graphics) characters—you 
can even store your custom UDG areas 
on cassette.

Whether you’re a computer enthusiast 
interested in art, or an artist 
interested in computer graphics. 
Melbourne Draw will turn you into a 
micro-chip Michelangelo.

SPECTRUM Books
□ UndanttndmiYourSpMtrum ...................
□ SptctnifflMachinelenfufafvTMAtoekiteBetxww ...
□ OnrîhtSfnctruffl ...........................
□ The Complete Spectrum ROM DistsaomMy ..........
□ Spectrum Harrtwora Manual ....................

□ Please send me your free 48 page Catalogue.

I enclose my cheque/money order for £ 

Please debit my Access Card No.

Signature

Name

Address

.... £7.95

.. ..£6.95

....£6.95
.£9.95

....£5.95

48K SPECTRUM CttMttU 
□ Pwwtfttof....................
□ îlwHobbft.............
□ Tmr4taktH 40 .........

□ IWboume Oitw..............

Trade enquiries

Expiry Date

Postcode

. es.95 
£14.95 
£6.95 
.0.95

....ι1··ΐΐΙχ·
I YCTB

All prices include VAT 
where applicable. 
Please add 80p for post 
and pack

Oriento: 
131 Trafalgar Road 
Greenwidi Imdon SEIO

CerTeapondwce to;
Malboume House 
Church Yard Tring 
Hertfordshire HP23 SLU

All Melbourne House cassette 
software is
guaranteed against malfunction. 
Access orders can be 
telephoned through on our 
24 hr ansafone (01) 858 7397.

I I · I
£_________

£ + pzp .80 

Total 

£

litionalhi

OURNE HOUSE >Wi

I
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COMMODORE 64 GAMES ARE NOW AVAILASLE ON DISKETTE FOR ONLY £2,00 EXTRA

6 NEW GAMES FOR YOUR 
oomrrtodor·^

t.
Jf,r

0
15-

o

1^'

fí·.

•

INTERCEPTOR SEND S.A.E.

PRESENTS
FOR FULL LIST OF GAMES·.

1

J *

gOFTWABf

STAR TREK I
I-

1

1 t
»Í

1 
I

J

|NT(DcrPToe 
^OFTWAse

1« -

r-k'

\^··

I
f

I 
I1

J

I
I
I

I

I

I

'■p I
II I

(k

λ 1
i
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« 1

commobeg^^

CRA2VKON
*NT(ec(pToe
'3^^****^ I ( MA<«e*s

<*

f.
’n

*e

r
I

i
J**;!.·

f

’ '·<

eet:RF/T·
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P
I

I f

1
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I
SUITAMC fOfl ÎHE commodore^ wtTAatc *fia TM« 

commodore OT âi

RBM Τ||Ι» 1RSMMmiM COO«

1

I
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»
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l··/
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«je
2 NEW GAMES FOR YOUR ATARI 400/800-16K

r.£

»
Γ Mr, Mrs, Miss

• d
Address

»Λ 4^
Öu entity

wa<TTeW4·^ MAT HIM! ÇyOk

Λ
«

\

I

p THC 
xaAPvoro

c. 
f A4**

■á

4
--------  NEW VIC 20 GAMES ---------

'Ϊ'
iHTeecepTOP

lOTRUDERS

tt ’

IMHCI I PR IN 
MACHiM I Hhl

NEW GAME FOR YOUR BBC MODEL B

> t I t 1 > 1 1 I > J I I É I > » ■ « I « a
» « » » * > I « » * *

Item 
Scramble 64 
Star Trek 64 
Frogger 64 
Panic 64 
Crazy Kong 
Spritemen 
Fighterl*iro^tff|^ 
Wordhange^lâÿ/ 

Intruders 
Jupiter Defer>der

C7.00 
£7.00 
ελοο 
£7.00 
£7.00 
£7.00 
£7.00 
£5.00 
£5,00 
£6.00

Send Cheque/P.O. with Order to:

Posuga & Packing .SOp

I
> ‘ > I

Tout

« « . I à 1 1. -!■_ I 

ñ ' I ΙΤοίίΙ J 
«/(¿Afl£5.oo| 
ic ke.od

I Wh£,arfC6>00| I

hem 
Gelaxtions ' 
Fjntazjajà£^ 
Creey Konç 
Frog I 
Alien AttecA 'ifcg-^e. 
Vic Rescue MÏtlÂlCS· 

Penny Slot £4.

IV A » f
^^fygi II V

I 
I

' ■

II J 
I Í

I

f
1

Í

I

1 
I

J

L 1
Interceptor Micro's, Lindon House, 
The Green, Tedley, Hants. yc I

I
1

I

1

STOP PRESS 1 NEW VIC 20 FALCON FIGHTER STOP PRESS STOP PRESS
<.^--- ONLY £6.00

1’
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Best Sellers SoftShop
SPECTRUM

Jet Pack
Jumping Jack

Arcadia Time Gate
Firebirds 3D Tanx

‘New: 3 Games for Children (educational)
Compiler (48K utility)

CBM 64
Crazy Kong 64
Scramble 64

Frogger 64
Star Trek 64

•New: Superfont {utility)
Spritemaker (utility)

Matrix 64

Xenon 1

ORIC
Moria Jogger

*New: Oricade (assembler disassembler)

Crazy Kong Frantic Jupiter Defender

VIC 20 Laserzone

Gridrunner

ATARI
Fighter Pilot Time Warp

‘New: A.C.E. (Cassette enhancer)

Available from

Stores include the following: LONDON, 42 Tottenham Court Road W1. 257 Tottenham Court Road, 471-3 Oxford Street Wl;
7-9 Queensway W2; BROMLEY. 22 Market Square; KINGSTON, Eden Street; READING, Friar Street:
BRIGHTON, 151-2 Western Road; BRISTOL, 16-20 Penn Street; BIRMINGHAM, 19-21 Corporation Street;
CHESTER. 7 The Forum; MANCHESTER, Arndale Centre; NEWCASTLE-UPON-TYNE, 6 Northumberland Street;
PRESTON, Guildhall Arcade; YORK. 10a Coney Street; EDINBURGH, 4 St James' Centre; GLASGOW, 66-70 Buchanan Street;
CARDIFF. 122 Queen Street; CROYDON. Whitgift Centre; OXFORD, 16 Westgate; WOLVERHAMPTON, 30 Wulfrun Way.

SoftShop International
(For Overseas Orders) Supplier of Software 

to the Retail Trade 
World wide.

SoftShop
Unit 301, 16 Brune Street, 
London El 7NJ.
Tel: 01 377 8034
Tlx: 896616 FENDIT G.

208 YOUR COMPUTÊR. SEPTEMBER 1983



GREAT 
PROGRAMS 1

for only 
£5.99 all inc

ASP
1

I

1

» k

ri.ONEn’&

/

Two great utilities for 16K and 48K Spectrums! From ASP these 
indispensable programs will quickly become part of your computer.

RENUMBER allows you to 'tidy up’ your own listings into neat 
and more structured intervals — or to squeeze in that last subroutine you 
left out (by moving all the line numbers up!)

CLONEIT will provide a back-up copy of just about any ZX 
Spectrum program, yours or anyone elses! We advise you to keep a copy 
of your valuable collection, the cost of a blank C90 — which will hold 
loads of programs — is nothing to having to buy a new game!

Both program· come on one high quality cassette with 
full instructions. Can you afford not to buy them?

Makes programming 
easier, safer — 
and more fun

Cloneit
• Makes back*up copies of your tapes! 
No more lost games!
• Will copy BASIC, arrays and machine 
code!
• Full command structure!

Renumber
• Full line renumbering.
• Copies with GOTO, GOSUB, RUN, 
LIST, LLIST, RESTORE LINE!
• Any start number, any step interval!
• Full program coni

Plea·« not« that yoa mast not copy commercial tapes, other than for year own use, and CLONEIT Is sold on the 
anderstanding that It will not be need for that purpose.

Cut out and send to: ASP Software, 145 Charing Cross Road, London WC2H OEE

Please send me copies of Cloneit/Renumber @ £5.99 all inc. EACH

I ENCLOSE CHEQUE/PO FOR £
Λ .
(PAYABLE TO ASP LTD). OR DEBIT MY ACCESS/BARCLAYCARD (DELETE AS NECESSARY) < I 
-------- uKurcAiv \

PLEASE USE BLOCK CAPITALS 
NAME (MR/MRS/MISS).............

ADDRESS

POSTCODE

SIGNATURE

l_YC9
DATE I

PLEASE ALLOW 28 DAYS FOR DELIVERY |

YOUR COMPUTER, SEPTEMBER 1983 209
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OFFICIAL DISTRIBUTORS OF BASF
SUBJECT TO CONTRACT

DISK DRIVES
1.6 MBytes
500 KBytes

1/2 height, D/S, 77 track, 
2/3 height, S/S, 40 track, 
2/3 height, D/S, 40 track, 250 KBytes 
2/3 height, D/S, 80 track, 1 MByte 
1/3 height, D/S, 80 track, 1 MByte

6105 Floppy 8
6106 Mini 5.25

6108 Mini 5.25
6118 Mini 5.25

6138 Mini 5.25
6182 Winchester 5.25" 

k 6183 Winchester 5.25 k 6184 Winchester 5.25 
^k 6185 Winchester 5.25

£ 
360 
168 
2
240 
250

6.38 MBytes 450 
9.57 MBytes 500 
14.35 MBytes 550 
27.5 MBytes 660

9 t

t 9

9 9

9

9

o

r 9

Í 9

9 9

Twin Cased Drives including P.S.U. are available

DISKETTES

CP/M*

Z80A CPU running 
at 4 Μ HZ 
120KB RAM on board 
Floppy Controller for 
Four 5.25" Er Four 8" Disk 
Drives 
Two Bi-directional RS232 ports 
Full Centronics Parallel Printer

PRICE, 1 off £550 ea. 
2-10 £450 ea. 
10-25 £425 ea. W

DTI DELTA SUPERSYSTEM
Comprising packaged CP/M* Board ’
and Twin BASF Books 5.25" Drives 
CP/M Plus' Operating System.

'BIG' COMPUTING ONLY £1,120 

12" Quality Monitors P31 TTL price £95 
Quantity Discounts Available

VDU's
High performance quality V.D.U designed for 
reliability. Capacitive keyboard. Switch Mode 
Power Supply, 12" Antiglare Screen, Available 
Hazelttne, Lear Siegler and DEC, VTK Emulations.

'Phone For Prices And Quantity Discounts

Logic Boards for V.D.U's
Prices On Application

PERFECT SOFTWARE
Perfect Writer* — Word Processor 
Perfect Speller* — Spelling Checker 
Perfect Filer
Perfect Calc*

— Database System 
— Financial Modeller

Set Price £500

CONTACT: DTI COMPONENTS 
12 Manasty Road 
Orton Southgate 
Peterborough 
PE2 OUP

Flexy Disk 5.25" S/S, S/D, 40 track
Flexy Disk 5.25" S/S, D/D, 40 track

Flexy Disk 5.25" D/S, D/D, 40 track
Flexy Disk 5.25" 2/HD, S/S, S/D, 80 track
Flexy Disc 5.25" 2/HD, S/S, S/D, 80 track 

Flexy Disc 8" S/S, S/D, 77 track
k Flexy Disc 8" S/S, D/D, 77track
k Flexy Disk 8" D/S, S/D, 77 track

Flexy Disk 8" D/S, D/D, 77 track 
Cleaning Disk 5.25" S/S, 
Cleaning Disc 5.25" D/S,

^^^k Cleaning Disc 8" S/S,
Cleaning Disc 8" D/S,

10 PAC 
£

17 
19
20 
24
29 
17
19 
21
24 
15
20 
15
20

V.A.T. not included P&P £1 
Carriage Extra (if required) 
Just 'phone your order 
We do the rest
*CP/M, CP/M plus are reg'd 
trademarks of Digital

L Research Inc.
k * Perfect Writer, 

Perfect Speller, 
Perfect Calc., 
Perfect Filer, are 
reg'd trade marks of 

Perfect Software Inc.

*

Telephone; (0733) 23885 
Birmingham Office 021-233-22*2286

210 YOUR COMPUTER. SEPTEMBER 1983
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. . LOAD . . RUN . . OR . . DIE . .

• ·

INVERSE
«B Μ

k SPACE .

HALLENGE

pOSUB .

VERIFY . . ENTER . . ATTACK . . RESTORE/'.

Λ'Ζ. - .
»

ARMAGEDDON·
Ï^The cities are crumbling 

under the continual 
attack waves. As defence 

controller you will be 
obliterated with thefli.Unless.

MOV^

Γ

■» Mi Ml Μ

•^WT^WrajS55W

MISSION IMPOSSIBLE· 
Space mines, force fields, 

meteor storms and lethal 
enemy ships conspire to stop 

you reaching the astronauts 
stranded below, but... you 

have to return them to the 
.mother ship in one piece'

J

MUNCHER
Maze, race and chase game. In the labyrinth the flesh 

Munching gets harder as 
you progress. Power pills, 

random mazes, blue ghosts destroy fuel supplies and missile 
and smooth arcade action.

GROUND ATTACK"
GROUND ATTACK 

(ZX)
Finally... a version of the

... ..„.v,...... , Specirum best seller
eaiingalienshavebeenlocated, .....penetrate their defences. *®''

ζο che original.
silos. 9 skill levels, many effects.

SLIPPERY SID· CYBER RATS· 1
Take Sid on a sneaky trip, The meanest metallic menaces I

eatingfrogsand magic tomarch across the screen, 1
mushrooms, but watch out, if he moving so fast they're almost a blu 
hits the garden wall he'll be sick.
Hi-scoring. 5 skill levels.

Hí-res movement, Hi-score bonus.

STARSHIP ENTERPRISE· 
Starship simulation, save the 
galaxy, intriguing adventure with 

arcade action. 3D Hyper-warp, real 
time Alien attacks, over 30K of 

machine code and BASIC (48Konly).

BRAIN DAMAGE·
The master computer detects 
you patrolling its circuits in your 
proton-panzer. Defend yourself 
against 3 types of electron 
panzers or escape through the 
hyper gate to another circuit. 
3 skill levels.

/ EXTERMINATOR·^
_ f Robot intelligence has surpassed 
/ humans^ using homing missiles, move 

and fire in eight directions, avoiding 
indestructible robots with homing 

missiles, to save the last of the human race.

FΛ Λ /χ· · ■ b fl X ■ /nïfl îVîÏî îê’»YîFtfv

«
r

r
Λ

Send cheque or postal order to: SILVERSOFT LTD
I

B Starship Enterprise £5:95 B or complete your 
B Muncher£5:95

• Alien Dropout £3:95 B Ground Attack £5:95 B
• Munchert3:9S B Mission Impossible £5:95 B

; SPECTRUM Brain Damage £5:95 B
• Exterminator £5:95 B Armageddon £5:95 B
Γ Cyber Rats £5:95 B Orbiter £5:95 B

•Joystick option available.

.^

; ZX81 SPECTRUM
• Ground Attack £3:95 B Slippery Sid £3:95 
; Invaders £3:95 -----------
• Asteroids £3:95

B London House 271/273 King Street, London W6 

B Access or Visa No.

Name-

Cyber Rats £S:95

I enclose cheque/postal order for:

Address

£
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FOR THE 48K SPECTRUM
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SIMPLY ' 
FANTASTIC!
Games packed with 
more fun, challenge 
and excitement.
Guaranteed to give 
you hours of 
enjoyment over and 
over again.
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FOR THE 48X ORIC
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''knature
•SUPERB 

GRAPHICS
•SOLID

MACHINE CODE W H SMITH, selected branches of Laskys
•ARCADE SOUND 

EFFECTS

2^ a

"4
<

'i.
1
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Ocean Software is available from

and all good software outlets. 
Details phone 061-832 9143.
Trade enquiries phone 061-832 7049

EXPECT THE BEST - INSIST ON

OCEAN SOFTWARE LIMITED, RALLI BUIDING, 
STANLEY STREET, MANCHESTER M3 5FD
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CLASSIFIED F Contact: Claire Notley

ADVERTISEMENT RATES Copy Date

Linage: 40p per word 
(Min. 15 words) 
Box No: £4. 
Linoge advertisements are 
prepayable ond the order form 
published in this section should 
be completed ond returned 
with remittance. Credit Card 
facilities are available.

Display — rates per scc (Min. 2scc)
·» extra

One insertion 
Three insertions 
Six insertions 
Twelve insertions 
Display odvertisers should
preferobl/ reserve spoce by phone.

£8.50
£6.20
£8.00
£7.50

Closing date for Classified 
advertisements is the 10th of the 
month preceding publicotion 
date.
Post to
Your Computer, Classified 
Deportment, Room H2Î1, 
Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS.

Britain's Biggest Selling Home Computer Magazlne^^
SOFTWARE EXCHANGE

ORIC software library. Two weeks hire £1.00. 
Annual membership £6. Stamp for list. Les 
Wilson, Penalwlck, Tintagel. Cornwall. 352/7

Swap your used software
FREE membership
£1 per swap BBC Users C.R.S. 
express <Y/C). 7 Carlton Muse, 
Heighington, Lincoln, LN4 
1RB.

All other computers UK 
S.E.C. (Y/C) 15 Tunwell 
Greave Sheffield 55 9GB.

S.a.e. for fast response and 
details.

439/β

ORIC-1 Games. Special offer. Blitz and Space 
Cocker on one cassette only £7.60. Forth and 
manual only £7.50. All prices include p/p. 
"Kompoeoft". Springfield, Upper Church 
Vil lage. Nr. Pontypridd, Mid Glam. CFB8 1EE.

400/8

ATOM
EXTENSIONS

8K CMOS RAM, 8K ROM sockets 
£50.00

Eprom Programmer (2532,2716*

16K Eprom Module
26V + 5V Battery backed P.S.U.

£35.00 
£27.50

£24 00
2K Static RAM *9eOO-«FPF

£12.00

U.K. postage free. Please add V.A.T.

Cheque with order please. Orders to and 
hjrther details from

CLARE COMPUTER COMPONENTS 
FREEPOST QR 1271

Stroud, Gloa., GL6 3JL.
436/8

ATOM 2SK RAM. FP, Wordpack and Toolbox 
ROMS. Swhchirvg Board. Much software and 
books. Originally £500 *. Only 
Long Eaton 66827.

ΟΠΟ. Tel:

410/8

SPECTRUM KOPYKAT£<96
SIMPLY THE BEST. So simpla to use. Any 
type of ZX SPECTRUM program can be 
b^ad-up onto a Resh tape, even programs 
that cannot be stopped can now be copied. 
Programs over 41.6K 48.7K for ISK machirwe* 
can be easily duplicated. 100% machine code 
Plus FREE Taps-header Reeder program.
IMMEDIATE DESPATCH Ssrxl cheque/PO to: 

MSBiSOPT
81 Ardeen Road, Intake, Doncaster DN2 SER 

fT CM eVSN COPY ITSet f

J 436/8

^||τα;όχιαοεη

im

K:eUNCA PftOOOCTS UOtK 
Lyon Works. Capd Street, 
Shelfieldfi (teem339770

fer 1X9/6
Trenet fw letXine 
from iMVtfwVpd nits · 
XiwZrA from n 19X9 

rtoteriea - 
MtrreaAiV'

■vZ/AoeZ <e**(*** '
fifftr Μ An '

€14-99
he W-Pott FREE

88 C Sunshine Software incredible offer 6 
Arcade quality games. MetaFMen Attack: 
Road-Hog: Super-Lander Defender: Munchy: 
Froggy : (7 inc. postage send cheque/ P Orders 
etc to. Sunshine S^twara c/o George's, la 
Cathedral Str, Sliema. Maha. Europe.

407/Β

E^thcdrol

Awanr.* Ftotn SeMtmów Fint 
SRACE LAWK

A naw dynamic gama: Raes to tha Geld 
Star: Stop or racai your opponanw' 
tNpa; Akartt: Fun for al e>a famlyl (1 to 4 
pla^l
4 Spectrum................. CS.96I

DOOR tLAMMER
A brand naw gama: Can you doaa al ttia 
doorv? Watch out for the G host I 
FruatratFig hint 
izxai................
iSpacvum werabo toon....
EXTRA errs ‘ an al epaa. 

chequea or P.O.a to

DOOR tLAMMtR

TbaUlgi. 
erandon Lena: Wrawdan. 
Ce. Owtwn OM7 gtJ

«.961 
CS.96)

427 Zl

OWN a Spectrum? Studying 'O' Level/Grade 
Physics? this aet of programs is designed to 
help you with paraRel resistors, circuit 
problems, electroscope, fuse values, units, 
equations, etc. Cassette £3. T. Hill. 31 
Buchanan Street, Edinburgh ΕΗββΑΟ.
389 /8

16K/ 48K

SPECTRUM 
GAMES

Play your cards right £4.96
Golf £4.96
Prices include PSP. Send cheque/PO to:

JAR ELECTRONICS 
18 Angotta Meed, Stevenage, 

Harts« SGI 2NJ
308/8

ATARI 400,48K, with Bssic, program recorder 
and joystick. Also Star Raiders, Zaxxon and 
two other games plus three books. Excellent 
condition. * Ο.Π.Ο. 0. Pritchard.

434/8 I

« LYNX MUSIC-MASTER * 
Now LYNX music is easyl Full two-octave 
stave on screen; compose, copy, replay, 
change tempo, etc. Cassette B -full 
instructions £4.85.

ALBASOFT
180 Terregles Avenue, 
Glasgow G41 4RR.

BBC Modal B fun programa which taach Basic 
skills. 7-13 years. Send S.A.E. for catalogue, 
to: Schoolsoft, 62 Middle Larre, Birmingham 
Θ38 ODY.

397ZS

330/7

LOCK-KEEPER for 48K Spectrum. A Basic 
program to encourage reasoning for age 10 +, 
with teaching and testing modes. Send 
cheque/PO for £4.86 to J. J. Dorroher. 33 
Upton Drive. Cheater.

409/β

ATARI 400 16K TO 48K MOD
Modify your own T6K RAM board io 48Κ. 
Detailed kwtnjctions * kit £56. Check out 
how easy h is - instructions or>iy £6 
rafundabla on krt.
Blank ΘΚ and 16K cartridge boards also 
avaiiabto S.A.E. for details.

S. TERRELL
17 CecM CloM Read. Yaxley, 

Peterborough PE7 3HJ. 448/8

BUS-TECH
LYNX

SOFTWARE
Tick where 

eppropriate
1 STARSHIP ORION Stear the Starship Orion through 

hyperspace using lazer ·<■ plus 
much, much more. £4.50

2 LYNZ MUNCHER A Packman style with ghosts & 
power pills etc. £4.50
Breakout with sound, colour 
etc. £4.50
A new game concept that is 
absolutly superb and extremely 
habbit forming £4.50
With this game you have to 
think for a change £4.50
Help your kids to learn. 
Up to 13 with tests, formulae, set 
out for revision etc. £6.95

Free with every order utility programme for fast machine code 
scanning of keyboard & machine code controlled graphics model.

3 BATTLE BRICK

4 DEATH BALL

5 ZOMBIE PANIC

6 HELPLINE

NAME....
ADDRESS

Cheques or P/0 made payable to:
BUS-TECH

19 Landport Terrace 
Portsmouth, 

Hants PO7 2RG.
¿)e4yezy gt/xanreed wnthm 14 dgy$ of bBC/tf 

Oesfler gnquiriBS wBfeonte.
461/8
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BBC 'B' mathematical graphics package 
£5.95. Drews arty ma the ms tics I function on 
high résolutiof> screen, ideal for schools, dek 
version £7.95. J. P. Riggs, 68 Gomer Lane. 
GoeporTP012 2ÛN.

401/8

PUNTER'S PAL 
(Home Settler)
Most Beat Win arvd Each Way 

Deed Heats Rule 4 
Permutations

Nawfirain Spectrum 1481 — Oric <481 
Others - please ask for availability

Cassette CIO.SO inc p&p

APPLICATIONS 
96 Dogsthorpe Road 

Peterborough PEI 3AQ 
(0733) 48146

396/8

64K MICRO. MPF-II Apple conpetiblesecorxl 
hand. 6 cob, hi-res, excellent condition, incb. 
all a CCS. mnfcts cartoon, tel. Jamb. (Bottey) 
5853. Price £120.00 Vid/Mon. New £70.00.

403/8

JUPITER ACE
10 highly professior^al programs for the 
Unexpended Jupiter Ace. GASP at the 
amazing graphics of Gobble-Men a super 
4 ghost Pac-Msn game, FIGHT monsters, 
meet wizards and get treasure in ADV a 
brillient adventure. ZAP the evil hordes of 
aliens in invade, etc, etc.
10 eM time great* for your Jupiter Ace' 
Cost* only £5.95. From:

JN Software «w/e 
11 Letton Close, Chifton, Did cot. Oxon.

TAPE COPIER for the Spectrum (16/48K) - 
money beck guarantee. Copies virtually all 
programs (Basic(me/data in one go), verfies, 
abort, multiple copies — no program area 
used. £3.75. L. Evens, 16 Stor>epit Drive, 
Cottingham, Mkt Harborough, Leics.

402/8

PROM SERVICES
ZX hardware a pec UH· ta 

micro ayatam deaign and development 
NEW product* tor ZX m«cro·: — 
3 output snalogue converter...
8 input ar^alogue racervera in throe ranges 
of résolution, with or without I/O control 
Unas.................... from £23.96
I/O car^ — three types sveilable 24 or 32 
linos With or without LED indicator·, A/D 
or D/A facilitie·........... from £14.SO
Still available — a range of EPROM 
boards end EPROM software.
NEW EPROMS now in etock — SAE for 
detail·
Motherboards, audio and graphics
generators autostarts, clocks and 
counters, Edge cards 75p Edge 
connectors g old-pls ted edge cards £2.50 
Ribbon cable 75p per foot.
s.a.e. for details.

EPROM SERVICES
3 Wedgewood Drfva, Leeds LS8 1EF 

(0632) #87183 446/8

CITIZENS of Cartridge City rent Atari Roms a 
low cost. Discounts on software purchases 
Emigration forms from Cartridge City, 2f 
Gaitside Drive, Aberdeen. AB1 78H.

378/

48K LYNX 48K
4 CREAT GAMES ON ONE TAPE 

MASTERMIND & TOWER OF RINGS 
TWO GAMES FOR THINKERS 

YAHTZEE: Dice game for 1 to 5 players 
BLOCKER: A very addictive, fast action, 
game of reactions, with high score 
feature.

£5 Io include pAp 
Willowsofi, The Willows, Baton Bishop. 

Hereford.
321/6

19K Jupiter Ace software; 'Lygnus' the 
graphic adventure only £6.95 from Richard 
Roberts 52 Whalesmead Road Eastleigh Hants 
SOS 6HL.
4 06 /8

BARGAIN brand new unwanted gift Tandy 
Colour Computer m/c monitor £199.95.01 573 
Ö05 after 5.30.

AS EASY AS a b c 7
YES! Help youc 3*6 year old to read and 
count. Big. properly desigrved letters and 
numbers in a multi-choice program. Free 
keyboard overlay. "CHARACTERS" for 
any Spectrum — £5.00.
LOWER-CASE KEYBOARD OVERLAY 
available separately (keywords not 
shown), only 50p each ·► 25p postage 
per order.
EOUCAT SOFTWARE. 63 Lynwood 
Avenue,
Accrington BBS 5R$.

Clayton-le-Moof8.

LYNX GAME, you've waited long enough, 
now you can have Computer Attack for your 
Lynx. A superb game of speed arxJ skill for 
your 48K Lynx. Sound colour end gripping^ 
action on one cassette for only £5.00 cheque 
marked 'Imperial', 360/7

Φ Φ e · · e

VI&20 
a 

SPECTRUM 
TAPES

RACEWAY NEW ·*· Action/reaction 
game with racetrack •our>d effects 
CRYPTOMANIA •••Coding/deciphering 
bettle of wits for 2···············****· 
SKIRUN NEW •••Skiingsetion reaching 
breakneck speeds·····*··**··****·*** 
BULLS ff COWS •••The well known 
game of logical deduction·············* 
Any 1. £3.50: any 2, £6.50: any 3, £9.00; 
all 4, £11.00.

GRAPHICS SOFTWARE 

Capital House, Market Piece. 
London W3 BAL 

405/8

DRAGON 32 *0' Physics division. A must for 
all candidates 30K plus of information, 
questions and diagrams. General topics are 
motion, energy, force etc. Price £7 to Peter 
Owens 94 Green Lane. Vicars Cross. Chester 
CH3 5LE.

440/8

ACTION SOFT presents

GRID GRAB for any Spectrum. 
Grab the berries and bonuses. 
Dodge the guards, mines and 
electric fences. Watch your timel 
Features: amazing m/c effects, 
personalised high scores, hold 
game feature, grids become 
progressively more difficult. 
Send cheque/P.O/cash for £4.50 
to: J. Davies, 6 Copper Beech. 
Ford Lane, Northenden, 
Mancheater 22.

437/8

THE NEW 'FATHERBOARO’ portable 
personal computer 24*12" plus p.p. £1.50. 
Attachable manual/copyholder £2.50 extra or 
send S.A.E. for details CENSCOT 25 
Laurelhill Place, Sterling FK8 2JJ.

445/8

Γ
SPECTRUM 
SOFTWARE

48K
Steve Silver adventure games.
Adventure 1 £7.50
Adventure 2 £7.50
Moonlander £5.00

16K
Blitz 4* Code Breaker £5.00

Prices include PEtP

Send Chepue/PO to:

W B Software
192 Seamer Rd, Scarborough 
North Yorkshire YO12 4HG 

Tel: 0723 70074
227/5

ALL Dragon software, big discounts. Mj^ia 

Midlands Θ7Ο68Β. Free Postage.
Μagr>etics. Freepost, W«t Bromwich. Wesi 

-------  373/7

sncntwn 
cuss

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.

OCR now offer you the 
twentieth century equiva­
lent of that Turk — a chess­
playing computer program. 
The Turk challenges you 

to a game of chess!

MANY
OPTIONS
INCLUDE: > /f f

•6 Levels of Difficulty
• Demonstration Mode
• Board Editor
•Games Printout Facility
• Blitz Chess Against the 

Clock
•Two Player Mode
• Unfinished Games can be 

Stored
• Recommended Move
FULL INSTRUCTIONS 
PROVIDED

CHESS THE TURK 
ONLY £8.95 
Post order to

Oxford Computer 
Publishing,

P.O. Box 99, Oxford.
134/4

SPECTRUM HI-RISE gives the right keyboard 
angle, improves cooling. Easy fit/remove - 
£2.25. or with reset switch £6.75 kit £4.95. R, 
Taylor 4 Evelegh Road, Portsmouth PO6 1DL. 

430/8

SMALL BUSINESS 
Do you njn a small busirvess and have 
ecceas to a micro-computer? You could 
save time and nx>r>ey from an individuelly 
written program to suit your needs, eg, 
accounting, stocktaking, . . . etc.
Written by experienced programmers for 
BBC micro, ZX Spectrum, ZX*812 Acorn 
Atom. Send for details and interesting 
prices to

0 8 K Software
28 Forsyth Street. Qreencok. Scotland 

395/8

0 8 K Software

FASCINATING drawing, made easy. 4ΘΚ 
Spectrum. Only £5 + 1. IQ lest free, with first 
100 orders, from: TRM, 35 Holmstead 
Avenue, Whitby. N. Yorks.

431/8

IMPORTANT 
to all 

RETAILERS
Now you can buy all your top sellirvg software from a sir^gle source, greedy reducing the 
coet end efforts involved with the multi-ordering and this, combined with our very 
competitive prices, makes us leaders in software wholesaling.
We stock software for the Spectrum, ZX81, Dragon 32, Vic 20, BBC. One 1 e.t.c, from 
all the leading software houses including Artic Computing, Melbourne House, Bug-Byte, 
Imagine, Quicksilve, and many more.
For our very comprehensive price lists write or phone

SOFTWARE DISTRIBUTION SERVICES (DEPTYC) 
136 CLEEVE DRIVE. IVYBRIDGE. S DEVON. PL21 90B 

Telephone: Ivybridge (07SB4) 4863 (24 hour·) 
Computer Association Member,

406/8

Publishing Company with extensive 
distribution arranged seeks authors 
of books, or original programs for 
inclusion in books, on all makes of 
microcomputer, 
Send tape/list!ng/manuscript for 
analysis to:

New Publications Manager, 
Microbooks, 

443 Millbrook Road, 
Southampton, SOI ÛHX 

Tel <0703) 780201.
414/8

ZX Printer Files. Designed exclusively to 
protect and display your listings. Management 
quality, hard cover. Only a few left st £3 plus 
£1 postage. Apply Archive Computing, 25 
Tablev Close, Sandbach, Cheshire CW11 
9TQ.

428/a

DRAGON 32 or 
TANDY TRS 80 Colour

Lots of programs — lots of useful * 
hints and information EVERY single I 
month in "RAINBOW" an exicting
new 200-page magazine from 
U.S.A.

Send £1.95 (plus large 56p s.a.e.) 
for sample issue to
ELKAN ELECTRONICS (Dept. YC), 
FREEPOST, 11 Bury New Road, 
Prettwich. Manchester M25 6LZ or 
telepone 061*798 7613 (24 hour 
service).

4Z2

Forde Road. Newton Abbot, Devon.

LOWEST PRICESI BBC ‘B’ £379. Spectrum 
16K £89. 4dK £119, Printer £29, ZX81 £35, 
guarantee limited number Micro Mail Order, 16

421/8

4dK Spectrum Directory. Store 200 addresses 
and 'phone nos. Program enables tepe storage 
and label prints from printer £3.50. Martin 
Harris 20 Braeside Cres., Billinge, Merseyside. 
WN5 7PQ.

423/8

PROM SERVICES
ZX hardware specialists 

micro system design and development

NEW products for ZX micros: - 
3 output analogue convener,..
8 input analogue rsceivera in three ranges 
of resolution, with or without I/O control 
lines.................... from £23.95
I/O cards — three types available 24 or 32 
lines with or without LED indicators, A/D 
Of D/A facilities........... from £14.50
Still available — a range of EPROM 
boards ar>d EPROM software.
NEW EPROMS now in stock - SAE for 
details 
Motherboards, audio and graphics 
genarstors autostarts, clocks and 
counters. Edge cards 75p Edge 
connectors C2.50p Ribbon cable 
TSp/PSP.

EPROM SERVICES
3 Wedgewood Drive, Leeds LS8 1EF 

J 887183 326/8I .X»Í

LOWEST PRICESI BBC 'B' C379, Spectrum 
16K £89 48K £119, Printer £29, ZX81 £35 
guarantee limited number micro mail order 16 
Forde Road, Newton Abbot. Devon.

421/8

BBC Model B, 1.20S, Basic II. DFS, Look 
Drive, Wordwise. Epson FX80. Cables. 
Manuels, Disc Programs from Acornsoft, 
Program Power etc, only £995.00 Maidstone 
681827 I Simon).

447/5
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TRADERS ONLY > 'Xerus' Vic 20 100% m/c 
Sme, reviewed P.C.W. 14.7.83, sample 

.50p, order minimum SQi €14. retail €8.99, 
Electronic Leisure. 11 Sherwood Close, 
Christchurch, Dorset.

DEATH'S HEAD HDLE
You'K almost believe it's truel

413/8

NEW CBM 64 SOFTWARE 
FLIÔHT SIMULATOR

Pilot your own aircraft to a wide choice of 
airports in U.K. Magnrficant graphics. 
Requires joystick.

€9.95

CBM 64 ASSEMBLER 
Write, read and copy your own machine 
code programs.

€9.95
Lifetime replacement guarantee
Mail Order only to:

Anger Productions
14 3110 Oval, Broxbourne EN10 6DÛ.

411/8

THE FOOTBALL POOLS PROGRAM forZXSl 
I18KI, three different forecasting methods 
used. Menu driven, on cassette, with full 
instructiorts. €8.98. R. Clarke, T2. Mu Ila rd 
Drive. Whrtnash. Leamington Spa.

415/8

Saturn
Software ^0 
of SomershamI
Can you program the BBC. Atari or 
Dragon. We need games. Adventure 
or any type of program up to 30%, 
Royalties paid (with bonus For best 
program of the month). Please send 
your program (cassette) or an s.a.e. 
for details.

The SycamorM. Long Orova. 
Somaraham. Huntingdon. 

Camba.
441/8

FOR SALE: Brand r>ew 48K Spectrum plus €60 
of software (Hobbit. Orbiter. Arcadia, etc). 
Only €115. Also ZX Printer £25. Phone Nottm 
682781 after 7pm.

422/8

LEARN yuur tables T6 48 Spectrum Two 
Hiipei pri>qrdmmi*s only Γ2 75 from. Sh.iobd 
SutlWdip 12 Barrinqion Couit. Huirori, 
Breniwoud, E^sexCMl3 1 AX 336 *7

12 Berrinqion Court.

DRAOONS MCMOMUe TM»€ze»M

747 FLIGHT SIMULATOR
S*«·^ «MÉMC rmiMWi·—m>i «Μ »M · ««w * 
««■w IHWfMR «ACM nM· «nwtfvic«· Μ*« Μ 
•nsn* kN «nd nww MufM TM NN

«wlw·* Sripfve· «MU» ewWe« th· mo« 
'•·Ι·Κ IIM4»eh «N··* r« MNR on · hem· 
een«tMr tMiailaendZSetwettfevtefvIm· dN^«mi Yev eeiweb opatM· rwoff·. MMron·. 
•ewMf· 1^0·. IM, 90Mn. 0·« MWWW
WuM, M···. ·« Yow Μ· Μ >υη««·ν * n· pMOpoc 
MO ueaa ι·ν·(ΐι»· «nd Mdud·· epwno lo mor «Moi 
Mh· eW « random ««n*ig «eo*o«eh
NmiMen. net jum «no«* anm " IYon' CempizMr 
Av. or

Γ«—HI es.16 <Ρ>Ρ ortd VAi «wtudad»
e.A.c ΟΊΜίοορι. rc) 

Z3 Mod. HUdtov,On. Mnnîvioi wm

"A (Ml

)S<M

NEW COMMODORE 64 
SOFTWARE

FLIGHT SIMULATOR
Pilot your own aircraft to a wide choice of 
airports in U.K. Magnificant graphics.
Requires joystick...............€9.9^

CBM 64 ASSEMBLER
Write, read and copy your own machine 
code programs..............
Lifetime replacement guarantee 
Mail Order 
Anger Productions:
14 The Oval, Broxbourne. EN10 6DQ.

411/8

€6.95p

only to:

It's skill, courage and your growing 
experience that count in this unique 
adventure for the Dragon 32 and BBC 
Model B, inspired by the reaMife 
challenges facing a cave rescue team. 
Literally hours of excitement — if you 
measure up.

After this, any other adventure will just be 
a game.

Only €5.45 by return of post from

WORDS 4ND PICTURES
7 Hawthorn Crescent 

B u rto n · on* Trent
4/3

40 Μ 24 display for ZX Spectrum. No Pokes or 
Gosubs: just uses normal print commands. 
Makes display very neat. €3.99. Cheques/PO's 
to P. K. Brown. 38 Berton Close, Blunsdon. 
Swindon, Wilts. SN2 4ΘΕ.

419/8

URGENTLY REQUIRE
GAMES PROGRAMS

Ocean Publishing Limited, publishers for a major 
software house, urgently require good game programs 

for home micro's.
ZX SPECTRUM, COMMODORE 64, ORIC, DRAGON, VIC-20 

and ACORN ELECTRON
Our national dealer network ensures maximum sales.
Should your program be accepted we will pay top 

royalties or buy your copyright. 
Write in confidence to the 

SOFTWARE DEVELOPMENT MANAGER, 
Ocean Publishing Limited, 

Ralli Buildings. Stanley Street, Manchester M3 sfd. 
OR TELEPHONE. 061-832 7049 443 8

ZX81 16K 3 ir>«1 Super RENUM, EDIT, 
DELETE. €5.50 post free. Letts, 30 Ponton 
Hse, Palace Rd, LONDON SW2. 268/6

ARE you tired of paying €8.00 for only ONE 
Well r)ow you can buy up to EIGHT 

games for only €6.45 for Dragon 32. How^ 
Just send SSAE’S to Alton, 21 Crossbanks. 
Shipley. West Yorks and find out^

437/8

THE VOICE OF THE FUTURE 
S & G Software

SPEECH PROGRAMMES FOR THE 
SPECTRUM' WITH VOICE

SYNTHESISERS AVAILABLE NOW 
KEYSPEAKER 
key entry as you programme, including 
mode changes, keywords and colours 
Write, run, load d*fd save, basic or m c 
code with KEYSPEAKER running 

€6 95
Reads plain English

WITH

Spivaks every diftereni

SPEAK b SPELL 
from strings Your SPECTRUM talks io 
you like an old friend Add speech ouipui 
to your programmes without using 
phonetic code £5 95.

Aymiabit» now ttom 
Stuart 'CHATTERBOX ' 

Fuller ORATER 
Add One "SSr

Please state which when ordering
S Er G Software, 4 Alpha Street..^ .

Darwen, Lancs. BB3 2BX. 4^ 8

Οβθ

■ · ■ · ■ 
MH

····

Λ

ACTUAL SCREEN PHOTOGRAPH

BLANK computer cassettes, high quality. 
€5.80 for ten inc P + P. Slater 98 Trimingham 
Drive, Bury, Lancs.

425/8

VIC 20. Unexpended or + 3K. Hopfrog, Hop 
Harry the Hopfrog over road and river to his 
home. Good colour, hi «res graphics and 
sound. Pun and value for money at €3.00.1. K. 
Programs. 2 Little Woburn Close. Launceston, 
Cornwall PL15 7HF. Cheques/PO’s payable to 
I Pons please.

425/8

48K Spectrum Directory. Store 200 address 
and phone n<s. Program enables tape storage 
and label prints from printer €3.50 Martin 
Harris. 20 Braeside Cres, Billinge, Merseyside 
WN5 7PQ.

423/8

THE FOOTBALL POOLS PROGRAM for 2X81 
(16K). three different forecasting methods 
used. Menu driven on cassette, with full 
instructions, €5.95. R. Clarke, 72 Mullard 
Drive, Whitnash, Leamington Spa.
4 1 5 ^8

LYNX MUSIC-MASTER
copy from sheet music, compose, replay, 
alter, change tempo. Stave and notes on 
screen!

LYNX SCREEN-MASTER
FOUR letter si2es, invaders, packmen, 
tanks, cars, etc, typed direct from 
keyboard or called from BASIC.
Each cassette €4.95, 
instructions. Both for €9.

ALBASOFT
180 Terregles Avenue. 
Glasgow G41 4RR

with full

SPECTRUM -VIDEO GENIE 
SOFTWARE U8RARY

25 Super programmes — machine code 
arcade games, simulations, competitive 
games. Adventures, Dungeons b 
Dragons, puzzles and ball games; plus a 
few education b business programmes. 
Including: Breakout. Star Wars. Amazing 
30 Mazes, Gambling Machine, Corridors 
of Doom b Trap It. All 25 on one C48 
cassette, sent by return post for only 
€8.50 irvciusive, or send an s.a.e. for full 
details.

SPARTAN SOFTWARE IDept YC)
9 Cotswold Terrece, Chipping Norton, 

Oxon. Tel: 0608 3059
116/4

ORIC1 18*48K garrees. 7 on casaette including 
Black Jack and City Bomb €4.00 to MG Soh 
100 Windrush Drive, Oadby, Leicester. LE2 
4CT.

426/8

ZX81/Z80 
MACHINE CODE 

Programming tutor, 158 sides of A4, each 
instruction carefully explained with 
examples, exercises and solutions. €7.50 
* €1.00 pp. or S.A.E. for descriptive 
leaflet and FREE cassette loading tips for 
ZX81 to:

C.L. Buslneta Services, Dept ZX 
842 Ecclesall Road, Sheffield S118TD.

412/8

TRADERS ONLY - 'Xerus' Vic20.100% m/c 
games, reviewred P.C.W. 14/07/83. Sample 
□.50p, order minimum 5® €14, Retail €5.99p. 
Electronic Leisure. 11 Sherwood Close, 
Christchurch, Dorset.

413/8

€5 98)

From September First 
SPACE LANES

A new dynamic game: Race to the Gold 
Star: Stop or recall your opponents' 
ships: Alens: Fun for all the family! (1 to 4 
players! 
(Spectrum.............

DOOR SLAMMER
A brand new game: Can you close all the 
doors? Watch out for the Ghost! 
Frustrating fun I 
1ZX81........................
(Spectrum version soon........
"EXTRA BITS" on ell tapes, 
cheques or P.O.s to 

The Lodge.
Brendon Lene; Brendon, 
Co. Durham OH7 8$J

427 /8

€4.95) 
€5.95)

To Advertise in 
Your Computer 

please phone 
Claire Notley 

on 
01-661 3036

FOR SALE: brand new 48K Spectrum plus €60 
of software (Hobbit. Orbiter, Arcadia, etc.) 
only €115. Also ZX printer €25. Phone Nottm 
652781 after 7pm.

422/8
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ZX SPECTRUM COPYSOFT' for any 
Spectrum:* produces copies of any type of 
program, including m/c. Very user*friandfv. 
Includes verify facility. A superb program, 
€3.98. Jullian Wood. 22 Denver Hill, 
Down ham Market, Norfolk, ΡΕ3Θ 9BE. Tel: 
DM 383412.

415/8

DUST COVERS
VIC 20/ 64 DRAGON 32 ATARI 800 
CASS UNIT C2N. C2N1530 b ATARI 
in natural quality vinyl. Just send €2.98 or 
€3.98 to inc cast, cover, stating computer 
artd cassette model. (No stamp required!

Cassette cover only £1.50 to:

ALLEN ENTERPRISES 
FREEPOST 

Luton LU2 8BR
TRADE ENQUIRES WELCOME 37^

PIMANIACS solution to exit Pi Land. Map 
included, fl S.A.E. Scott Gardner. 135 Manor 
Street. Accrington

448 8

TEACHER'S MARKBOOK
4βΚ Spectrum. Save hours next year with 
a computerised markbookl Holds all your 
classes: easily updated; eutomatic totals, 
percentiles, orders of merit, rrwan Er S.D, 
iraphs etc. etc. Adaptable, menu*driven.
5.50 with manual b demo.

MENTOR SOFTWARE
89 Beech Rd. Hakon. Lancaster.

433/8
420/E
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SOFTWARE PROGRAM 
WRITERS

If you cao fill this space with one of your own 
programs written on one of the following models 
SPECTRUM ZX8I. VIC 20, DRAGON. ATARI. BBC and 
any otfier makes of fionie computer, and wish to work 
with one of Great Britain's most progressive companies 
then ring David Heelas, for an early discussion

Unit 2, Shire Hill Ind Est, Saffron Walden, Essex CB11 3AQ 
Tel: (0799) 22359/26350 (24 hrs)

V.

2^.

124/4
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LATEST 
SOFTWARE! SYSTEM^SOFT

FOR THE BEST FROM THE REST

FULLY 
INCLUSIVE 
PRICESI

CREWE AND NANTWICH 
COMPUTER USERS CLUB

SpeCTRVM

The Hobbit <48KI 
Tenor Daktil f48KI 
Penetrator I48KI 
The Castle 
Styx
Volcanic Dungeon (48K)

£14.95 
£6.95 
£6.95 
£6.95 
£6.95 
£5.00

_________ dragon 32
The King U)
Talking Android Attack (JI
Cosmic Zap (J)
Volcanic Dungeon 
Chess Cartridge 
Tele* writer

£8.00 
£8.00 
£8.00 
£6.00

£21.50 
£49.96

Annual Exhibition with displays 
from local manufacturers and 
retailers. Saturday Ist October from 
10.00 to 4.30 at the Oakley Centre, 
Crewe (opposite Asda). Admission 
25p - I15p children).

ZX SPECTRUM 'C0PYSÖFT' for any 
Spectrum — produces copies of any type of 
program, including m/c. Very user-friendly 
includes verify facility. A superb program. 
£3.96. Julian Wood, 22 Denver Hili, Downham 
Market, Norfolk. FE38 9ΘΕ: DM38M12.

416/8

BLANK computer cassettes, high quality, 
£6.50 for ten inc.,
Trimingham Drive, Bury, Lancs.

P+P. stater, 98

426/8

Moon Í aider (B> 
Croaker IB) 
Killer Gorilla IB) 
Sea Lord 4B) 
Chess (B) 
Multifile 
Oblivion

BBC MICRO

£7.96 
£7.96 
£7.50 
£8.00

£14.95 
£7 50

VIC 20
Wizard and Princess
Scramble
Cosmiada
Panic
Vic Gammon I+3K)
Vic Chess I * 16K) 
Asteroids

New Al p.hacom 32 High Speed printer for Spectrum or ZX81 
Just £99.95
Lots more available for most micros. Ser>d SAE for lists
Please rnaka cheque/PO payable to SYST£M"SOFT 

FREEPOST, ACKWORTH. PONTEFRACT. W. YORKS. WF7 7BR-

£6.95 
£6.96 
£6.96 
£6.95 
£6.95
£7.95

__________ «.-96 
SPECIAL
OFFER

Deduct £1 per item 
when or^ring 
two or more.

438/8

"I

418/8

VIC 20. Unexpended or *i*3K. Hopfrog. Hop 
Harry the Hopfrog over road and river to his 
home. Good coiour, hi-res graphics end 
sound. Fun and value for money at O. I. K. 
Programs, 2 Lrttle Woburn Cloae, Launceston, 
Cornwall PL15 7HF. Cheques/PO's payable to 
I Potts please.

424/$

DRAGON, ORIC
SPECTRUM

PROGRAMMERS

I

IVYSOFT . .
■ a ■ it pleased to announce the opening of new premises at 36 New Street, 
Barbean, Plymouth to be known as 'The Software Shop"
To celebrate the opening we will be offering a 10% discount on our complete 

range on all orders received by August 15th. Over 200 Spectrum titles in stock plus a 
wide range for the BBC. Dragon, Oric. Vic 20. Commodore 64 and ZX81 micros. 
Spectrum owners join our Sortware Club for £3 annual or £15 life membership I the 
latter includirvg £12 of software of your choice) givir>g you a permanent 10% 
discount plus a monthly, newsletter with even more savings!
Send large S.A.E. or telephone for our free price list, stating for which micro. 

Special Tax free rates for foreign orders

2K IWtOFT, t1 CLEEVC DRIVE, fVYBRIOQE. DEVON 
Tel (Q7«R 4888

LOOK

3ίΓ/ΗΛΤ/a

Classified Rotes
linoge: 40p per word (Min IS words) — 
prepayable
Ífnug« od**»rris*n should ec/npfet» form 
provided in MOCK CAPITAIS. Phone number 
counts as 2 words. No/na and oddross to be 
paid lor if usod in od'rortisofnont. Box Numbor 
if ropuifod is oxtro.
Disploy — rotes per see (Min 2scc) 
One insertion
Three insertions
Six insertions
Twelve insertions
DfSpiBy BdyBrusers shouldproytde sepárete 
copy end preferebty reserve spece by phcfoe 
(01^13035}.

Method of Payment
Cheaues efc. should be made payable 
to Business Press International Ltd, and 
crossed. I enclose herewith 
cheque/PO for

£8.50 
£8.20 
£8.00 
£7.50

£............ .....................
Please debit my Access/Vi so Borcloy 
Co rdJ Amer icon Express/Diners Club Int/ iQi below

H· ">
IDMOaA

SIGNATURE

Post to:
Cut out the order form and return 
together with your remittance to: 
Classified Department, Your Computer. 
Room H211, Quadrant House, The 
Quadrant. Sutton, Surrey SM2 5AS. 
1011661 3036

Runeeoh require high quality programs in 
machine code or Basic for our new 
Software house opening soon. Good 
royalties paid for accepted programs.
Please send demonstration tapes to:

RUNESOFT
CHARNWOOD HOUSE 

87 LOWER PARLIAMENT STREET. 
NOTTINGHAM NQI 3BB

442/8

40 X 24 di^lav for ZX Spectrum. No Pokes or 
Gosubs: just uses normal print commands. 
Makes display very neat. £3.99. Cheques/POs 
to P. K. Brown, 38 Berton Close, Blunsdon, 
Swindon. Wilts. 5N2 4B6.

419/8

ORIC-1 16-4βΚ games on cassette including 
Black Jack and City Bomb £4.00 to MG Soft 
100 Windrush Drive Oadby Leicester LE2 4G J.

426/8

FREE leaflet that explains tape head 
azimuth alignment . . .
<or how to avoid LOADing problems) 
rf you order any product e.g.
DUST COVERS Spectrum, NewBrain, 
Jupiter Ace £1.50; Oric £1.95; Atom. 
Atari, Commodore 64, Vic 20. Dragon, 
Electron Lynx £2.50; BBC. Genie, Texas 
TI99/4A £3.60; Sharp ΜΖ80Ά £4.50; also 
available for printers, monitors etc.
ZX81 16K RAM pecks only £16.95 
CASSETTE LEADS one 8 BBC £2.20; 
Dragon h Lynx £2.35; Texas single £4.65 
twin £9.30.
SOFTWARE 8 BOOKS for your Lynx. 
Commodore 64. Atari, Oric, BBC 
Spectrum, Vic 20, Atom, Genie. Nascom 
8 ZX81 at prices you won't beatl 
COMPUTER CARRYING CASES hard 
case with pockets for your 
computer/manuals, cassette player etc. 
Suits Spectrum, Oric, Lynx, NewBrain, 
ZX81 or Sord. £13.95 
T-shirts "I'M A MICRO ADDICT 
MICROCOMPUTERS TAKE YOU INTO 
ANOTHER WORLD" multi-coloured 
design £4.40 T-shirst "ZX Spectrum" or 
"Sinclair ΖΧ81" £3.45 Sizes 24"-44". 
A-STACK metal VDU/monitor stand 
houses disk drives, textured cream finish 
Idimensions h «200mm w»430mm 
d B 250mm) 
SEND STAMPED ADDRESSED 
ENVELOPE FOR FREE CATALOGUE 
ALL PRICES INCLUDE P&P (UK only!

pockets for

or

C24.96

FULCRUM PRODUCTS 
Oept YC. 14 Steep Lane, Rndon. 

West Sueeex BN14 OUF.

CLASSIFIED
ROER FORM

Please Insert the following advertisement in Your Computer Classified Section

416/8

F

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 /Afease/nc/ude/h/Ws/................................................

ADDRESS

Payment by credit card please state address card is registered 

Daytimetel.no........................................................................................

THIS FORM SHOULD BE RETURNED BY SEPT 6 FOR OCT ISSUE PUBLICATION

Company fí9gi9t9f9^ Number: 151537 lEnpténdí R9di9t9r9d Office: Quêdfnt Hqu99» Th9 Ouêdnnt, Surrey $M2 SAS.
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STOP. USING
■ ■ SCRAPS OF PAPER ;tor LOSING 

■ PROGRAMS
»

PROORAMMERS AIDS
BASIC CODiMfi PAD 

Machine code
PAD

scree/^ layout
(75)

Use Professionally 
Designed Universal 

Computer 
Stationery 

Pads

LIBRARY
CATALOGUE SYSTEM 1

(75)
I

INDEX FORMS (10)

PAD (50)

CASSETTE 
REGISTERS (50)

1

BOTH 
PACKS FOB

FILE DETAILS (100)

pens £7.50 ei3j5
ΛζΛ ΑΛ.ί I £7.50

PLUS

STARTΛ
IMPROVING YOUR ΙΐίΤΓ SECURINGPROGRAM ii I YOUR LIBRARY

Qty Price Total
Name:

Address:
Programmers Aids 
Catalogue System 

Both Packs

Plus Post & Packing

£7.50
£7.50

£13.95

1.00

Cheque/P.O. enclosed n
Iw Post Code:-

Send to: Diamondsoft Limited, 
FREEPOST. Cheadle Hulme, 
Cheadle, Cheshire SK8 5YB. 
Tel: 061-485 8705 (24 hrs.)

d lomond/oFt
A better way of computing

A
AC's
AF Software 
AG F Hardware 
Abacus
Acorn Computers 
Acornsoft
Afdec
Aimgram 
Amersham
Anirog 
Arrow Soft 
Artic Computing 
Audio Computer
B
BBC Publications 
BeeBug
Bamby 
Basicare 
Beeta Soft 
BiPac
BugByte 
Byte Well
C
CTech 
COS Micro 
CP Software 
Cal pac 
Calvin Computer 
Cambridge Micro 
Campbell Systems 
Camel Software 
Cascade 
Caveman
Caveman Computers 
Cheetah Marketing 
Commodore 
Computer Add 0ns 
Computers for All 
Crash Microgames 
Crystal Computer
O
DJL Software 
OK Tronics 
Datel Electrical 
Diamond 
Dixons 
Oownsway

46 
146, 147

84 
81

168,169,191
109 

130,131
96 

148 
193 
142 
166 
IBC

22 
194,197 

102 
172
96 

172
99 
48

212 
no. Ill

140 
192
73
46 

142 
102 
178 
184 
187 
190

13
28. 29.182 

4.5
89 

100

137
30.31,162,163 

184 
218

58
96.192

ADVERTISEMENT INDEX

Dragon Dungeon 
Durrell Systems

E
East London Robotics
Educare
Elephant Software

185
165

88
148
184

F
Fountain Computers 
Fox Electronics 
Fuller Micro

Q
Gamer
Gilsoft

H
HH Software
HSF Hardware 
Hilton Computer 
Hisoft
Holiday Inn

132
33

200,210

48
129

134
148
48

192
185

I
Imagine
Imagine Software 
Industrial Process
Inmac
Interceptor Micros 
Interface
Ixion Software
J
JCB Micro
JK Greye 
JP Magnet 
JRS
K
Keysoft
L 
LCL 
Laserbug 
Letherby 
Level 9 
Level Software

BC
14,15

172
7

207
35. 174

186

92
134
194
190

174

80 
187 
172
48 

139

Llamasoh 
Longman

Μ
MC Lothlorien 
Macmillan 
Malva Ltd 
Maplin
Marketing Micro Software 
Mattel
Megabyte

204
195

42 
92 

136 
11,32 

199 
8.9 
136

Melbourne House 74.75,103,154,206 
Memotech 
Merlin 
Micro Gram Simulation 
Micro Management 
Microdrive 
Microgen 
Microscene 
Midersonic 
Midwich 
Mr Micro 
N 
Newnes Books 
Northern Computer Fair 
Northwish 
O 
Oak Leaf 
Oric Products 
Oxford Computer Publishers 

P 
PSS 
Perfection 
Picturesque Addictive 
Pinehurst 
Practical Electronics 
Print n Plotter 
Program Power 
Protek 
Psion 
a . 
QED 
Quick Silva

156.157,158 
186
34

16.21
55 

183 
132 
188 
108
82

142
104,105 

IFC

198
202.203

129

164 
198 
136
80 

198 
138
44 
86

165

150
121

R
RO Labs 
Ralee 
Redshift 
Romik

S
SabreSoft 
Salamander
Severn Software 
Shards
Silica Shop 
Silversoft 
Simon Software 
Sinclair Research 
Sir Computers 
Soft Shop
S of teach 
Softek 
Software Library 
Spectrum Group 
Startech 
Sumlock
Sunshine Publications 
Sunshine Publishing 
Swan ley Computers

178
182
134
153

194 
196
189 
188 

160.161 
37.211

42 
115.118

180 
206 
130

66.67
46

23.27 
42

145 
112 
132 
102

T
Tandy Corporation 
Taskset 
Tasman 
Temptation Software 
Terminal Software 
Timedata 
Tomorrows World 
Treetop Designs
U
Ultimate Play The Game

V
Visionstore

W
Watson Software 
Wildings
Work Force

Y
YC Christmas Fair
YC Subs 
Yewacre

170
10
12
54

148
12
46
34

62

50

183
176

6

205
36

128

1
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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 χ ztí* ζ 
software and is supplied with 8k utility ROM containing 21 preprogrammed functions / 
conveniently cased together with the Ram Pack

• Various software on ROMs

/ 
/

A

' v>

Further hardware add-ons:
* The HARD TOP Keyboard Overlay: 40 professional keys are 

positioned over the actual keyboard making typing much easier. The 
Hard Top overlay is finished in the same quality standard as our 
other products

• The 80 Column Card: Releases the ZX processor from picture 
display, therefore, the ZX runs always in fast mode. The screen 
will have a programmable size, up to 24 lines x 80 
characters. UDG (User defined Graphic Characters) 
is standard

/ 
/
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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.
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The Legend continues
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Imaaine Sc^ware. Masons Buildinqs, Exchange Street Fast. I iverpool. Merseyside L2 3PN. yo»r order.
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Imagine games available from

W.H. SMITH, Boots. 
John Menzies^Dixons, 
Laskys Photomarkets Ö.K.
and all other good 
Software Outlets.

••the name 
of the game

if-

f*

"i*

£550
EACH

Any of these games for just 
including First class post 
packaging. VAT and an 
(INCONDmONAL 
UFETIME 

each guarantee.
If you have any difficulty in 
obtaining any Imagine Game 
ring imagine Direct on 

------ 051*236 6849 to place


