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PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSOFT for a speedy reply. 

NAME ADDRESS 

:. ] 

Fruiteatingmonsterbeatingmazemunching 
creaturecrunchingghostchasingfastamazing 
Muncher! Fast machine code. maze, race 
and chase game. 

Soar through the stars in this exciting new 
space ship simulation. This new, advanced ver-
sion of Startrek uses the full colour and sound 
facilities of the Spectrum microcomputer. 

ZX 81 Arcade Action List 
ZX 81 Compiler 
Muncher (ZX81) 
Asteroids 
Invaders 
Alien-dropout 
Star t rek 
Graphic Golf 
Super lAlumpus 
Games Pack 1 

Please send me as indicated. 

ZX — Spectrum Software 
Orbiter • £5 .95 
Ground Attack • £5 .95 
Starship Enterprise • £5 .95 
Muncher • £5 .95 

• £5 .95 
• £4 .95 
• £4 .95 
• £3 .95 

H I I ' q r G E N E R O U S D E A L E R 
H £ 3 9 5 D I S C O U N T S A V A I L A B L E 

n r q Q R S e n d t o : 

L J S I L V E R S O F T 
U t J . s o 2 0 o r a n g e S t r e e t , L o n d o n W C 2 

I enclose a cheque/PO for £ 

A fast and furious arcade action game for the 
ZX Spectrum, Orbiter is wri t ten entirely in m/c 
code with full arcade features including scan-
ners. reverse, hyper-space, continuous scor-
ing. sound effects and humanoids. 

Survival is the name of the game in this exciting 
scramble-type arcade game. Fast machine 
code action with full arcade features. 



YOUR LETTERS 2 9 
Pascal hints; Vic-20 colour; Saving and 

Loading on the Dragon. O f ^ 

NEWS O U 

Texas Instruments new £100 computer; 

giving away micros; B B C robots. O O 

COMPUTER CLUB U U 

Simon Beeslcy downloads downtown with the 

Worcester Park computer cronies. O ^ L 

THE DISC REVOLUTION O H 

Whether you want a database to shame M I 5 or 

just to load Snapper, a disc drive could be the 

answer. W e take some drives for a spin. 

CAMPUTERS LYNX 4 2 
Bil l Bennett reviews the 4 8 K colour 

computer. A_C\ 
ORIC H - O 
Co lour and sound break the £100 barrier for 

the first time. K O 

ATARI SOFTWARE O U 
Eager for any challenge Jack Schofield tries his 

luck as astronaut, sub commander and pilot. 

SPECTRUM ADD-ONS 

T i m Langdell assesses the benefit o f additiona 

ports and extra memory. A ^ A 

ZX-81 DEEP SPACE D U 
Forget about the Danes — only black holes 

can trouble your Megatrawler. 

VIC MINOTAUR O ^ T 

Evade the Minotaur and beat the clock in 

Roger Miah ' s Vic-20 game. £ 5 Q 

FORTH FOR BASIC USERS D O 
Ian Maclean looks at Forth. ^ 

DRAGON GRAPHICS MIX / I 

The Brains show you how to mix different 

coloured text with graphics. 

SPECTRUM TOOLKIT 

Util i t ies which do not require 

knowledge o f machine code. 

ATOM BASIC CONDENSER 

77 
expert 

84 
Memory is at a premium in the Atom — which 

is where Dave Berry's A B C is useful. Q Q 

BBC COLOUR OVERLAY O X J 

Put colour display into perspective on the 

B B C with judicious use o f overlays. 

100 

BBC A LA MODE 9 3 
Mult ico loured graphic symbols can be 

produced in mode 5. Fintan Cu lw in shows 

how. Q Q 
SPECTRUM CHARACTERS I / O 

How to make use o f the 21 extra characters 

there for the making. 

ZX-81 CHESS 

" A m a z i n g " was Clive Sinclair's response to 

David Home ' s chess in I K . \ 0 * 3 

£3,000 ACORN COMPETITION I U O 
Your Computer and Acornsoft present Castle 

o f Riddles. 4 A r 
BASIC DICTIONARY I U D 

Tony Edwards' Basic lexicon. 4 A Q 

CONTROL I U O 

John Dawson describes how to interface a 

printer to a Z-80 P I /O chip. 1 1 Q 

RESPONSE FRAME I I O 

Your technical queries answered. 4 <1 r 

FINGERTIPS I I O 

Our pocket computer and calculator co lumn. 

SOFTWARE FILE 1 1 9 
Ten program-packed pages, for 

micros, Vic, B B C and others. 

COMPETITION CORNER 

Find out who won the Atari and the £15 token. 

O rb Bomb puzzle. New Commodore 64 

competition between pages 26 and 27. 

Cover photograph by Stephen Oliver. 
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ONCE UPON A TIME big expensive computers sat in offices and did serious jobs like the 

accounts and word processing, while little computers stayed at home and pushed lumps o f 

coarse graphics around the screen in a parody o f ping-pong. That was not quite as far off as 

the days when the princess still had to kiss the frog, rather than steer h im across three lanes 

o f alligators for a new high score, but it was a t ime when a computer knew its place: either 

in the office or in the home. Now that distinction is beginning to blur, and the home 

computer's increasing sophistication must be credited with a major role in bringing about 

the change. 

By offering more features at ever-lower prices, home micros have made buyers and 

owners o f "serious" systems expect more for their money. After all, put yourself in the 

shoes o f the businessman who has just taken the first step into the unknown and bought a 

micro for his office. When he then discovers that his dear little nephew's B B C model B or 

Commodore 64 offers many o f the features o f the new office system but at a fraction o f the 

cost, he will justifiably feel aggrieved. The businessman's growing awareness o f the 

burgeoning home consumer market means that he will know that the technology in itself is 

not expensive and will bring him to ask why, when dressed u p in a business micro's box, it 

should prove so costly. 

But business computing also exerts a strong pull on the home market. As computer 

literacy grows, home users want more than just games. They want the option o f turning 

their micros to serious applications such as word processing. That means they must be 

given real keyboards and mass storage. It is to that demand that manufacturers are just 

beginning to respond, as we show in this issue. Discs are moving down in price to within 

the reach o f the home micro, and home machines like the Lynx are moving u p to take 

advantage o f features such as CP/ 'M, which mean you will be able to run business software 

at home — or even use the same machine in both environments. I f this trend continues, a 

new market will open for portables which arc as entertaining as they are useful. Built-in 

mass storage might then be less important i f a Modem could be incorporated to access 

outside databases. 

It is no coincidence that both Acorn and Sinclair Research plan to release portable micros 

later this year. 

YOUR COMPUTER. 



48 K SPECTRUM 

Ship of the Line 

48K SPECTRUM 
Shaken 

But Not 
Stirred 

A James Bond 007 Adventure 
You are secret agent James Bond. No. 007. 

with a licence to kill. Your task is to locate and 
disarm a nuclear warhead which has been 

kidnapped by the mysterious Dr. Death. You try to 
follow his trail across the continents to his secret 

island where he is holding the missile But he has some 
surprises in store for you I 

Even with your range of death defying gadgets you may not 
manage to escape from the maze of his underground hideout -

if you can find it that is' 
Anyway, watch out for his henchmen, the steel fisted giant 'PAWS', 

and the deadly midget TIC TAC. If you finally manage to get through 
the on screen three dimensional maze, locate the control room, disarm the 
warhead, and think you deserve a drink, then rush back home for a Vodka 
Martini - 'SHAKEN BUT NOT STIRRED' 
Can you resist being 007? £6.50 

16K SPECTRUM & 48K SPECTRUM 
Everest Ascent 
Stake your claim to the Top of the World in this gripping vertical adventure 
in which you aim to conquer the 29,141' summit of the world's highest 
peak. 
Struggle from base camp to base camp in defiance of all the obstacles 
which man and nature can throw at youl Survive intense cold as you 
watch exit for avalanches, thin ice and. of course, abominable snowmenl 
Cope with wayward Sherpas and cross bottomless crevasses but 
remember to watch your oxygen supplyl A game of skill, cunning, bravery 
and daring for those with a head for heights! 
For the 16K Spectrum we have divided this game into exciting pans to give 
you an adventure as complex and varied as the 48K version. 
For the 16K or 48K Spectrum only £6.50. 

48K SPECTRUM 

Transylvanian Tower 
A spine-chilling adventure with spectacular 3-D graphics. 
Can you rid the world of Count Dracula before he 
introduces you to the dark world of the living dead? Horror 
film addicts will know most of the moves, but we've also 
added a few of our owni Can you discover the mystery of 
the turret and escape with its treasures? 
Enter via the dungeons and work your way up to the ter-
rifying topi Find objects to help you whilst exploring the 
500 rooms - all in exciting 3-D detail - but watch out for the 
bats. 
Give your Spectrum a bite of the action nowi 
Includes full save routine for use during the daylight 
hours! £6.50 

16K SPECTRUM 

Ship of the Line 
An Adventurous Management Game 
Command a 17th Century sailing ship. win victories for Britain 
juggle your supplies, manpower and ammunition... 
fearle 'ssly battleyourwayuptheranks . and finally achieve 
promotion to First Sea Lord, but beware it won't be easyl 
Encounter and engage enemy fleets .. survive sunstroke.' 
fever and famine endure fire, fog and thirst then 
when you think you've done well... rush back to Port 
for promotion! With full colour, ship graphics and 
sound £4.95 

48K version features the chance to send out boarding parties, to build up 
pnze money, to take intelligence tests and to bribe your way up the 
admiralfy ladder' This greatly extended version of Ship of the Line really 
makes tne most of your extra memory £6.50 

16KZX81 

Bargain Bytes Cassette One 
Deep Sea Adventure * Bank Account * Underground Adventure4 
Depthcharge * Hangman * Loan Calculator * Codebreaker * Foreign 
Currency Calculator. A genuine bargainl 
Eight interesting programs for just £5.00 

16KZX81 

Bargain Bytes Cassette Two 
Stock Market Game " Seafaring Adventure * Jackpot * OXO * Financial 
Model * Ski Run • General Knowledge Quiz • Copycat. 
Too many programs to desribe for only £5.00 
Ideal as a ZX81 Starter Packl 

48K SPECTRUM 

Multi Function Cash Controller 
If you want to make your machine work for you, this is an ideal 
program... 
Cash Controller has four basic functions; it keeps your Bank Account in 
order, it looks after your Home Budgeting, it calculates loan interest 
and repayments, and finally it checks your mortgage for you. In 
addition, it only lets you into the program by means of your own secret 
password which you personally choose. Once you've allocated 
budget headings, any transactions you put through the Bank 
Account will automatically be taken into account on your 
budgets. 
Using a Sinclair printer, hard copy statements can be 
produced running from any date to any date; much 
more versatile than your regular bank statement! This 
program has been carefully crash-proofed to 
prevent a minor error from scrambling the existing 
data, and comes with clear on-screen 
instructions plus full printed notes to help you 
on your way. Finally, it holds up to 200 bank 
transactions and fills up most of the 
memory of your 48K Spectrum. £10.00 

Despatch wi th in 48 Hours 
Guaranteed. 
AJI tapes despatched by 
First Class Post. 

/ 
• / y . 

4 % 
/ M 
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WHATA 
NEW YEAR PACKAGE 

FROM COMPUTERS FOR ALL 
/jiDJiiJiiiiinhiiiiiiiiiii nuni.uimuiniumuu 
mill www 

Q | ATARI (gOO 

O 

BBC MICRO 1MM« (I 
£399.00 .ATARI 800 

There's a computer to suit you 
at Computers tor All! 
A full range of the world's finest micros plus the 
best advice and tremendous value for money! 
New Year, so why not a new computer? Choose 
from the Atari range, Dragon, Oric, MPFII, BBC 
Micro, Commodore. 
But be sure it's from Computers for All - the 
shop where people matter. 
Call now, write or phone. 
1983 will definitely be the year of the computer. 
Make sure you start it right. 
INSTANT CREDIT AVAILABLE FOR 
CALLERS WITH CHEQUE OR CREDIT 

COMPUTERS 

Post today, phone, or call at our shop 
Post to Computers for All (Y) , 72 North Street, Romford. 
Essex. Telephone: ( 0708 ) 752862 
Piease rush rr.e the following equipment 

£27000 (inc VAT) 
£199 95 One VAT) 
£399 95 (inc VAT) 

0 R I C 4 8 K @ £ 1 6 9 9 5 ( i n c VAT) 

B8C MICRO (B) @ £ 3 9 9 0 0 (»nc VAT) 
DRAGON 32 @ £199 50 (inc VAT) 

Pieose odd Post and Pocking @ £3 0 0 
DRAGON CARTRIDGES 

MPF II 
ATARI 400 
ATARI 800 

Ghost Anock 
Betsertt 
Meteoroids 
Cosrrnc Invaders 
Cav8 Hunter 
Tube Frenzy 
Storship Chameleon 
Personol Finance 

@£24 95ea 

f£ l995eo 
£1995ea 

@ £19 95 eo 
@ £19 95 ea 
@ £19 95 ea 
@ £19 95 ea 
@ £19 95 ea 

DRAGON CASSETTES 
Compendium of Gomes @£7.95ea 
Comp. ol applications @ £7 95 ea 
Quest @£795ea 
Madness & the Minotaur @ £7 95 ea 
Computovoice 
Groptoc Animator 
Mozerace 

@£795eo 
@ £7.95 eo 
@ £7 95 ea 

NAME 

ADDRESS 

FOR ALL 

lenctosecheque/PO lomevaiueof£ mode 
payable to COMPUTERS FOR ALL Pieose Pill my Access/ 
Borcloycord/Viso/Mastercharge/Amex No 

"THE SHOP WHERE^PEOPLE MATTER" | 
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i n t e r e s t f r e e 
On Marl.VICMcommodores and 
If your order contains over £120 worth of computer 

hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £17 per month for nine months: Total £169.99. 
Credit quotations on request. 

THE NEW COMMODORE 64 
The incredible new computer from Commodore comes 

with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels. 40 columns by 2B lines. Z80 micro 
processor can be added ̶ that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator wi th 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339 .00 

DRAGON 32 

The amazing new British com-
puter wi th a full-travel standard 
keyboard, a 16-bit microproces-
sor. 32K RAM fitted (expandable 
to 64K and later to 256KI!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron-
ics-type), joysticks are available 
and it's incredible value for 
money. (AF57M) 0 n l y £ 199 . 50 

(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R) £399.95 
(AF40T) £447.35 
(AF41U) £59 95 
(AF42V) £59.95 
(AF29G) £135.00 
(AF43W) £199.95 
(AF08J) £55.00 

• ATARI 

THE AMAZING ATARI COMPUTERS 
4 Consoles Available: 
Atar i 400 w i t h 16K RAM (AF36P) 

£249.95 
Atar i 400 w i t h 48K RAM (AF37S) 

£319.00 
Atar i 800 w i t h 16K RAM (AF02C) 

£399.00 
Atar i 800 w i t h 48K RAM (AF55K) 

£440.00 
* Al l above w i t h BASIC & handbooks 
Other hardware: 
Cassette Recorder 
Oisk Drive 
Thermal Printer 
Epson MX80T Mk III 
Epson MX80F/T Mk III 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Vorsawriter 
16K RAM Module 
48K RAM Module for 400 (AF44X) £125.35 
48K Upgrade for 400 (AF45Y) £75.00 
Floppy Disk (YX87U) £2.50 
Le Stick (AC45Y) £24.95 
Joystick Controllers (Pair} (AC37S) £13.95 
Paddle Controllers (Pair) {AC30H) £13.95 
For fu l l d o t a i l i auk fo r ou r h a r dwa r e lon t ln t ( X H 5 4 J ) S AE npp rec i n t od 
J O I N THE U . K . A TAR I C OMPU T ER OWN E R S ' C LUB 

A n independen t users g roup Four issues of t he c l ub magaz ine for on l y £3 .001 Address your subsc r i p t i o n to Ron 
issue 1 of t he c l ub magaz ine f e a t u r ed a tu to r ia l on charac te r set r ede f i n i t i o n a n d con ta i ned a co l l ec t i on o f demons t r a t i on and 
games p rog rams and lo ts more . Issue 2 f ea t u red a tu to r -a l o n p l a y e f /m<s s i l e g raph ics , a n a r t i c l e about g raph i c s o n computers , a 
se lec t i on of membe rs ' con t r i bu t i ons to t he p r og r am l i b ra ry a n d much mo r « 

/WW/rW<lll!llrfllllllliMIMIII¦l1llimu<»mU\l . n/iH 
j mm 

Q Aiwa 

THE FINEST SELECTION OF ATARI SOFTWARE 
T«*CK Vou>i»M P<ogi«n>< 
Corivtff&atcAAl ff«ncA 
Ccoveiiat.or» Goirurv 
Coovcwt 'on* Sparsir> 
Ccn>f MtiO"V Hal an Tout* Tyivog 
Si »!*•!• 4 CJC'ia** 
Euro C<Wfit"V» &C*0ii*<» Kidt 1 P'OfiMnt¦ 
K«js I 13 Pi«<am»¦ 
rtidj 2 13 fVegtan*) 
*>dt»2 ¦3 Pr^iia-nti 

l nam Piogrammmij 
inflation loProyarrnmu} 
in-i.iwin to Pro^a<nir..'>u 
•iv.ni'co to c ^ i T m i v j 
8«. : - . 0« A r - nKon 
fl««>0' Ar. I•.»,•»• Vi-
Pi*v*< Mn» * G«#o'»«:i 
Oititlnv U u t U-̂ l.iy UUt. 
Hr.f Vcfi Sa t i ^ q 
Ho"I Veil Sc'o"»--j 

•SC. 16* 
-5C-16K 
5C 16K 
5C-16* 
2C 16K 
1C 16* 
tC 16* 
IC t«X IP-J4K 
IC t OK 
ID 24* 

>G44X 
-YG45Y 
• YG«6A 
VG47B VG490 "G5W 
YCS7M 
8GCO* 
HGOW 
BCiOJC 
8G030 

I IC 8K-YG43W 
•J -2C 3K-8C67X 

3 2C 8< BC63V 
1C l'U5>M 
10 24K 1>0;.Vi 
ic m eajap 
10 32K uaeoa 
1C l«K (M>$1» 
ID 24* B052G 
IC !6K B053H 
•ID 24* BGS-U 

£39 95 
£39 95 
£39 95 
£39 95 
£15 95 
£9 95 
£9 95 
£995 
£9 95 
£9 95 
£9 9 5 

f 1695 
m 9s 
127 95 
/ l l 9!. 
t\ i 96 ri8 9t> <18 95 
/ I I 95 
f t I 96 
f i t 95 
£11 95 

P»B0 
I'oje F I « A J 
Suũ». & Music 
SOUMJ 4 Music 
Tocly Tutor 
t '<*v tu ten jh 

B u imn i P io ty tmt 
Vitcav: 
Ata'. Vrty<3 r<«t*iat Tcul Ww} 
Wmi Wo»iJ Precwior 
Wmi VArd CIKWIOI Cslcuuioi-Graph li 
StMitliCS 
P c i o n * ( nanoal MonnucmnM 

3D-32*-80t5V £49 00 
W u l g * ^ 4 l iv*' i Ari.ilvoitl 1C ' t . l l 0 Q «W £53 95 
Bob v 8.n.-.4» -IC-32/. 8GHM 
Bo i r i8uw-«M 10 32* BC.UN £0 95 

-IC-16K BQ5SX £11 95 
1D-74* 805&. f i t 95 
IC 1€K SGOlt £11 95 
ID 24* 8G05* £11 96 
3C-32K-BG06G £59 96 
3O32K-8G07H £59 95 

ID 32<-*l39<>< £ 11!> !>5 
IC430 4BX YG42V £99 95 

10 37K B{>9W« £«9 95 
IC 32* 8GC&J £11 95 
ID 32* 8G09* £1! 95 
10-24K-YG5C€ £16 95 
7C-16<-*G5U £13 95 
1C 1SK YG52G £1395 

' At flige> 01 0>ti 
D«iet ienn 01 Ryn 
Slai Wa ' i i c 

Wi>l«3/ 
Wv«s<oo 
lOvMon Or "On 
S i * Tr»» 3S 
S l» Il<k 3 6 

10-32K 8Q8C6 
IC 32X 6Q22V 
IO-32K-8Q820 
IC-32K-B0248 
10-32K-B079L 
IC 2«K BQ23A 
10-32X -8081C 
1C 32X 8015 " 
1D-4CK-8G2<I0 

AtKwnluia G»m«« 
( i i l i n i c E i t< i " 
ntsctic K\ 1C-32K 8QHO £t4 95 

1C-37K-B02I* £22 45 

Clu»h Cfumoiu A Chomp ?C.32K^083 i 
C'oUi. C»gmO'o & Choirc. ID 32K 8080; 
Mivson AUBfC.d 10 4 0 8091 y 
WVrA.0 4 Th« PrmCwM 1D-40K-8Q2$C 

4 Tflx GoliV" Flifcr-r 
20-*O;-BQ92A 

Z i n I 1D32K-BQ94C 
Zorl . : 0 32* B0950 
All8K»aAInc40Thicvoo ID 32* 8078K 
T»oi(** 0< A¦>»h«, ipnii I . IC 32K 809-5G 
:c * i..»0« Au»k«(¦P«m i i 10-32K 8Q86T 
Up©<- R«aci>« 01 Apihai (Pv i J¦ 

1C 37* B082U 
Uee** 01 Ac«noi ,-P»it n 

1D-32K-8Q68V 
Cuo rO I IU iPaM 3) IC 32* BOB9W 

£22.4b 
£14 96 
£14 95 
£28 95 
£28.95 
£1896 
£10 95 
£14 9b 
£1896 £77 A'j 
122 46 
£?7 19 
£21 79 

£ 2 0 

£29 95 
£29 95 
£27 95 
£28 95 
£28 95 

£ 14 95 

£14 95 
£14 9b 

C v i e Or Ra (Pan 3i 
Anjrog Acver-iuie AOi«nnjre Land Ad.eoture 
V. -Attn lmpo»it i l f 
VdcdOO CM(lu 
tr>« Count 
St'Or*)* 0<V"oy Mm«(y fur* Hou»? 
fSun'.d 01 OniKti 

Tcwn 
S j . j ' ^ itiand I 
Sv.fjc I Hand II Golden V(7r»a" 
S«''po«i- Aow-eivuit-
Oowr;"» 
TTM AilmKi. 
T'< Battle 01 Shili>N 
Ttw Baltic 01 Shilon 
frvorg, C.' i l 
Kwîdon* 
So*:* S»iulliii MuOulo 1 

A>c*d* Q«nt«( Sti- Ra.ifc-i 

ID-32* BOilOX 
1 0 - 3 2KB03X 
1C 24K BOOOA 
-IC 24K 8Q01B 
1C-24*-8C02C 
-1C-24X-B0030 
1C 24K -B004E 
IC 24K 8Q06* 
IC 24* 0QC«G 
1C-24K.0OO7H 
IC 74K HQ08J 
IC 24* 8G09K ic 24K uaia 
IC 24«. 8Q11M 
- lD-40* -«093B 
20 32* -80966 
ID 48* 8Q98G 
IC *QK 8063T 
IO 4CK -8G97' IC IC*-yG63M 
IC 8 * VG55K 

ID 32* 8G66V 

£14 !>5 
£1695 
£14 »S 
£14 95 
£1495 
£14 95 
£1405 
£ 14 05 
£14 9» 
£ !4»5 
£14 95 
£14 95 £14'̂  
£14 95 
£2061 
£34 95 
£29 95 
£29 95 
£79 95 f9» £»9i 
£1995 

IE -SX -YG66W £29 95 
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(Subject to approval 
which can take up to 4 8 

hours) ( A P R = 0 % ) 

Dragon 32 computerjiardware 
W IOT M tcROVQf T RAs ic* n MUS I C COMPOSER 

ATARI SOFTWARE cont inued 
Attorod i 
Space li'iv.ia. fv 
Missile CcfflnnvJ 
Caverns at Man 
K Rajy Shcot Out 
KRarv Kwteis 
K Sent Potrot 
Pathlmder 
C 'owl i 'v 
C'0S»W 
Protector 
Protector 
Threshold 
0e<U*e invader* 
G*»«ci< cn»*e 
G a l l i c Chase 
Race In Soar.* 
Race In SpBCe 
Space Chase 
Spocn Clwte 
CentipoOe 
Angle VWarrtlv 
Luna/ I an Of 
Lunar Lance' 
Jumt>0 JH Lendei 
Submit! me Commaivs*-
Raster blester 
Shooting Gallon 
Snoot .ng G.v iw . 
Shooting Arose 
Shooting Atcaoe 
Suae Uroakojt 
Oocge Rocc 
Oodge fl»r̶ 
Matciv.»cer 

Mouskattack 
jawbroakor 
Jawtyeoker 
Ghoi l Huntei 
PacMan 
Pacific Const H -itivay 
Pacific Coasi Higfewav 
Chicken 
Chicken 
Tumble 8m JK 
Bui) Attack 
Hue Attack 
Canyon Climbc 
Canyon Climbe* 
Mountain S ' w t 
Haunted Mill 
Haunted Hilt 
Time Romb 
Time Bomb 
Tank Tfap 
T0n> Trap 
Thumfce Islonit 

-1F-8K YG60Q £29 95 
I t 8K YG70M £2995 
-1E-8K YG&4U £29 95 
1D I6K BQ69A £24 60 
IE BX-0Q63T £2995 
IE 8K-8G61* £29 95 
«E 8K-BG52G £299* 

-1D-32K-8G331 £22 95 
IC l«K 8022V £70 64 
10 32X-SG23A £2044 
IC 32K 6G2<8 £21 80 
I0-32K-BG25C £21 80 
I0-4CK-8GI8U £2754 

-10-IfiK -BG3AM £29 95 
-1C-16K BQ62S £1695 
10 '.6K-8001R £1995 
IC -16X-80350 £14 95 
10-I6K-BG20W £16 95 
-1C-I6K-8G42V £ ' 0 9 5 
-I0-24K-BG43W £12 95 
1£ 16K 8070V £29 95 
-1C-BK BG50E £1095 
IC 24K 0Q16S £1095 
10 24K -BG490 t" 14 95 

Available ^ r t m m 
Available H o i f t ^ i 

- ID-32K-BG35Q £22 95 
1C-1«X B030P £14 95 
1D-I0K BG19V £1695 
IC I6KBG15R £24 95 
10 16K BG«6S £24 95 
IE-8* YG67X £24 50 

1C-I6K-RG79G £1995 
-10-24K-BG30H £19 95 
-1C16K-BG31J £23 96 
ID 10K BG32X £2395 
10 32K -B077J £22 95 
-1C I8K BG17T £2064 
-ID 32K-B0260 £2064 
IC 1GK-BOG4U £1995 
I I DK B07IN £20 95 

IC ItlK BG--3P £24 95 
10 16K-BGU0 £24 95 
IC-16K-8G27E £21 80 
10-16X 8G26* £21 BO 

-10-24K-BG46A £24 55 
• IC 24K BG3CF* £23 95 
10 40K UG37S £23 95 
IC 16K BG44X £24 95 
10 16<flG45Y £24 <35 
IC I6K 8012N £1095 
1C 1AK-BG3AR £1695 
ID 16K 8G39N £1995 
IC-10K BG40I £1095 
ID 24K BG41U £1295 
1C 16KYL34M £9 95 
-10 32K-YL350 £17 95 
-tC- 16K-BQ37S £10 95 

Btackiack -1C-8K-YG62S £9 95 
Hangman IC 8K YG54J £9 95 
Supc Cubes a r.;: IC 16K BQ48C £ 14 95 
Huirpty D j i i i r f , f , Jack ft Jill 

-1C-16K 
Hickory OiCkory Oo<* 8 

Bna Baa B*>c» Sheee IC • 1 UK 
British Heritage J ^ u w Pw/ let 

2C 16K B040T £19 95 
Eui.-ip.vi Sc.-'. j i j u w Pu/<li* 

2C 16< 80410 £19 95 
Vrfeo Easel IE 8K B072P £24 50 
Micro Pa.nie» 10-48K BGS6L £2995 

SQ38R £19 95 

8030 * 

8040T 

£19 95 

IE BK YG48C <35 95 
IC 8K-BQ34V £9 95 

Music Programs 
Music Compose 
Movie Themes 
Computer l.nvu»u«« 
A«««niW«f 
AjsnmW* fOOOt 
Micro AnemNor 
Basic A« 
Basic A- t , Operat.ng S>5tom A-

-ID 4BK-8Q32K 

-IC-10K YL32K 
I E P.K Y G C B Y 

10 32K 6Q73Q 
ID 48K-B031J 

Mtcrosc^l Bas e 
Pilot lEOUCBtO'l 
Pile* iConiumru 
QS Form 
T.ny-C 
Intel tn.p.'6$ 

1D-32K-8Q74R 
IE & 2C • '6X-80755 

IE BX-YGC?̂  
-10-24K -Yl 29G 
-10 48K-8G62S 

• 10 4UK-8GU1K 

Util<tm» 
Programming A«ci Psc*ige 1 

-IC-16K-8G600 
6602 OititiivtwfeV 
6502 &MW- .W * * 
Atan World 
30 Supe»9r»ph<» 
30 Supe'grpptio 
file-It 2 
Fileflio'ino^" 900 
K DOS 
Di<k Manager 
Disk Detective 
Operating Svtia* A-
Telelmk 
TI%h No»t St«*;i 

1C-8X-Y130H 
ID BK YL3U 

ID 4<X 8Q27E 
-1C 40K-BQ29G 
ID 40<-9O26t 

ID 4BK 8G101 
ID 40K BG5VP 
1D-32K-807<X 
ID 32K aG5R«4 

-10- 16K-BS57M 
ID 37K B030H 
1E-6K -YG59P 

-10-32< -8G64U 

£1996 
£3995 
£59 9S 
£49 9S 

£99 50 
£59 05 
£79 95 
£54 00 
£49 95 
£04 95 
£8700 

£ 995 
£9 95 

£1295 
£43 06 
£2995 
£29 !)5 
£34 95 
£72 80 
£46 »5 
£21 80 
£24 95 
£49 95 
£21 60 
£27 54 

Home Gan 
Scarr 
Bttkotatil l 
Crohor Ow.1 
Sundtty Golf 
D t r t t 
Tournemwit & 8-8*0 f 
SNOOKER ft BIIII*I<M 

Rioochet 
Ricochet 
Computer Chess 
Fatt Gammon 
Gomoku 
Gomoku 
Reverm 
Revern 
C"06age & Oo- 'voc-. 
•'Cker SohtlMre 

Solltanr-

IC 16/24K-YG5BN 
IE BK YG61R 

1C-16< 8020.V 
lC-1tK-BQ!JP 
IC -t OK-8042V 

eo»-lC-16K-0O45Y 
1C ' 6K-B044X 
IC 16K BG478 
10 32K-8G48C 
IE 8K-YG63T 
IC-BK-Y133L 

-1C-1GK B018U 
10 1CK 8G56K 
IC 1I5K 0Q19V 
• 10 16K-BGS4J 
1C-16K BQ43W 
1C16K BQ17T 

-10-16K-8G53M 

£1760 
£24 40 
now 
£1095 
£19 95 
£19 95 
£1995 
£14 95 
£14 95 
£2<50 
£16 95 
£1495 
£19 95 
£14 9$ 
£19 95 
£14 95 
£1095 
£1495 

Book* 
Mastur Memory Map XM57M £4 00 
De He Atari 4 M 3M . 116 95 
Operating $ * t t tm s Manuel 
8 Hardware Manuel AVA46A £16 95 

Atari Banc Le»*n-r>g 8, Using -WG65X £6 24 
Gamos for The Ata'- -WA478 £4 45 
Atar. Basic -WGW^ £6 80 
Atari Sound 4, G-acnics -WA3W £8 25 
Yout Atori Computer -WA40T f 13 45 
6802 A«e*my» Subroutine 

-WAOSf £12 45 
Advanced 6502 Hverleonq WA41U £11 46 
Brrond Gmr.»K6502) WA46V £13 00 
Computeti For P<c«c« WAOO* £0 25 
Analog Tbe Vagajine For Atar 
(6 ISSUCSI Annual Subscription -GG246 £900 

Send see now tor our new software leaflet wi th 
detail* of all the *6crv« program* 
Order As XH62G - l **u* 3 
Key. C - Cassette O = Oisk E CartnO^e 
2C 7 Cane tu i etc 8K. 16K Minwi 
memory requ^emem 

Note: O tdo r codos s h ow n i n brackots 
Pr ices cor rec t a t t imo of go i ng to p ress 
(Er ro rs exc luded) 

I wr> 

VIC20 COLOUR COMPUTER 
Hardwara 
VH»0 CorAr.J. 
C2K C«<eiteun.t 
VIC Piinre' 
VIC 0 ^ Onve 
3K RAM Cartridge 
8K RAM 
16« RAMC>*t"dgn 

Jovtl>ckt and P*ddi«» 
S-ngH >ir»t'Ck 
Pa t or jov sucks 
Le Ss<k 
fan of Peddles 

, AF47B; 
<A>48Cl 
I.AF4S0I 
'AfSCCt 
CAf51F¦ 
IAF52G) 
•AI53H( 

£165 99 
£4495 

£23000 
£399 00 
£29 95 
£44 ?)S 
£74 95 

S l u i c e • - Cd$»ett»<«16K¦ <AC93Bt £1995 
VIC Stixk Control Cassntto l«BK> AC$4C¦ £19 95 
VIC FtfeDrfk ,*I6K¦ (AC950I £24 95 
VIC Writer D sk (-8K; (AC96EI £24 95 
VIC VMrKcr Cassette <*8K) iAC97F¦ f t g 95 

Education iCSE 8 GCE O Re. soni 
Ail catsetle b» t« j and momo el leatt 8K aipaneinn 

(AC53M) £7 50 
IAC37S) £13 95 
(AG4SY) £24 95 
•AC30H) £13 9S 

Proyremnung AKI Cei t ix lgm 
S i t * ' E.«jndnr 3« RAW ana Hi-res 
0»4Oh<t tACHJI £34 05 

Progta-ruTTs A d Additional cowan. ; - . 
*unct«* Kcv programming ett ¦AC55K> £34 95 

Wach ne Code Monitor l*C56U £34 95 

So f twa re (all 3K un le ts stated I 
Introduction to BASIC Cassettes 

Engtoh Language (AC98GI r s 09 
Matfwnat<s 1 tAC89H¦ £999 
Mathematics 2 l8C00A¦ £9 99 
Biology :8C01B: £9 99 
Chemistry .BC02C] £9 99 
Pf iyKk {BC0301 £9 99 
Compter Studies •8C04E) £999 
Geography (8C06F! £9 99 
Hoconi •8C06G; £9 09 
An:hmet< for 9 tu 11 ye-»* o*»» i8C07H¦ £9 99 
Read rvj tc< 9 to 11 year o l « iBCOeJl £9 99 
Genera Knowledge to« 9 to 11 rear C-Wt 

iBCCOK) £9 99 
spe* ng lo* 9 to 11 year oltfs (8C10L! £9 99 

"art 1 (AC57MI £1495 Home Programs 
Part 2 <AC6fiNi £14 95 All Ct t t t t te bated and i w j u - - a least 6 * c«pansion 

Game Program* 
mertwv 
Ou jma jMi 18CIIM) £9 99 

Ave-sH' Cartridge IAC59F-I £1995 Know You' Own IO iOC12N: £9 09 
Star Battle Cart'ktgn (AC600I £19 95 Jurujr »0 iBCIJP) £9 99 
Sup«- Slot Cartridge CAC6IR¦ £1995 Know Your Own Peisona.^y ;8C140) £9 99 
Jelly Morviters Cartridge 'AC62SI £1995 The Rebe't Carrier Family Menu Prarvief 
Alien Ce<f idje (AC63Tt £1995 -8C15R £9 99 
Sup*r 1 an: . . CarHidgo (AC64U1 £1995 VIC M<i"«y Manage* (8C16S) £9 99 
Road Race Canndgv {AC65VI £19 95 WC Road User & HighWMy COf <BCI7T> £9 99 
Rat Race Cartridge (AC66WI £19 95 Garda* Ptann«. •BCI8U; £9 99 
Bi'U Cassette CAC67XI £4 99 Imeraca D4419na? 'BC*9V £9 99 
Motf Attack Carlridffe (AC85G> £24 95 8BC A»> Trie Family I8C20W £9 99 
Ad%entu»eland Cartridge 1AC86T1 £24 95 B8C Maste*niind (8C21X) £9 99 
P'tate Cove Coinage (AC84FI £2*95 Vasterir-nd addit^inal Genera! Knowedur 
Mit i-on (iln Cannon (AC870I £24 95 Oat* 1 ISC 22 V) £2 &0 
VooJooC»»tle CMltidge 1.AC88V1 £24 95 Oata 2 i&C23A> £2 50 
The Co«ftt Cartudga IAC89W) £24 95 Data 3 •8C248) £ 2 50 
Sargon 2 Chest Cartndge (AC77J) £24 9b Oata 4 I8C25C) £2 SO 
Gon CanridQe IAC90X) £24 9b Vaster it-ji i: aodit<in.»l Spec -. >1 Krviwcdae 
Ome-3* Race Cartr dge [AC91YI £24 9b Wine 8 Feed I8C2WI £2 50 
Anothe» VtC in tne Wall Cassette Mu le 8C27€i £2 50 

(AC78K) £7 00 Spot A Games I8C28FI £2 50 
VIC Par.-c Cossette lACTOt) £700 f.ims & IV tBC 29GI £2 SO 
Cesm.xjj Cassette 1AC8O81 (7 00 
Bac»g»mmon Cossollv («3K) IAC81C) £700 Books About VIC 
V»C Mm Cassette lAC820> £700 Learn Programming on the VtC i%VA31J) £2 50 
VIC Asteroids Cassette IAC83E) £703 VIC Reseated <WA32Kf £1000 

VIC Programmers R*lerrnce 
B u k m u ProgrMm* Guide AVA33LI £995 
Simpl C1MC D.sk (-1&K) IAC92A) £24 05 VIC Graphics (\VA48Ct £1000 

Maplin Electronic Supplies Ltd.. P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911/554155. 
Demonstrations at our shops NOW. See the computars in action at 
159-161 King St.. Hammersmith W6. Tel: 01-748 0926 
284 London Road, Westcliff-on-Sea. Essex. Tel: (0702) 554000 
Lynton Square. Perry Barr, Birmingham: Tel: (021) 356 7292. 
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South London's Largest 
Microcomputer 
Centre 

AMAZING 

Come in 
for a Demonstration. 

THE 
OMC-1 

Colour Computer 
* 40 Columns x 28 rows. 
* Microsoft Basic Language. 
* 8 Foreground 

+ 8 Background Colours. 
* Built-in Sound Synthesiser 
* High Res Graphics. 
* Teletext-Prestel 
Compatible. 

16K Microsoft Basic Pho 
32K Microsoft Basic £139.95 
48K Microsoft Basic & Forth £169.95 

1 

DRAGON 32K ̶ Limited Stocks Available. 
New Software coming in all the time. 

New Vic Software New Atari Software 
r 

Krazy Kong! Shamus C/D £21.80 
Dodge Kong's barrells as you climb the stairs. Preppie C/D £19.95 
STD VIC. Joysticks. £6.99 Beta Fighter C £18.50 
Extermlnatorl Mouskattack D £31.50 
Blast the centipede while dodging the spider Hazard Run C £21.50 
amongst the toadstools. Fast action. Jumbo Jet Pilot Rom £35.95 
STD VIC. Joysticks. £6.99 Golden Gloves C £20.50 
Antl-splatter-matterl Pacific Coast Highway C/D £21.80 
Make space invaders look like childs play, superb Canyon Climber C/D £21.80 
graphics. STD VIC. Joysticks. £6.99 Choplifter D £25.50 
Vlk man My First Alphabet D £29.95 
Choose one to three ghosts. Rasterblaster D £22.95 
STD VIC. Joysticks £6.99 Submarine Commander Rom £35.95 
Escape (Labyrinth) £6.99 Slime C/D £21.80 
Dodge Cars £6.99 Rearguard C/D €T 5.50 
Bomber £6.99 Micropainter D £25.50 
Invasion £6.99 Shooting Arcade C/D €21.80 
Raceway £6.99 Protector D £21.80 
Alien Panick £6.99 Nautilus C/D £21.80 
Quirck £6.99 Chicken C/D £21.80 
Target £6.99 Frogger C/D £31.50 
Search £6.99 Crush, Crumble, Chomp C/D £22.95 
New EMI Cartridges Temple of Apshai C/D £30.95 
River Rescue £24.95 EMI Darts C £19.95 
Music Composer £24.95 EMI Soccer Rom £29.95 

Send for VIC price list. Al l Prices Inc. VAT. 
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ATARI 400 
/IIIIIIIIIMtnillUlllltlllU 

COMMODORE 64 

64k 
£345.00 

Vic 20 5k £137.95 21k £185.95 
•includes 5 Free programmes. 

Vic Cassette £44.00 Vic Disk Drive New 
Vic Printer £229.00 Low Price £299.95 

16K RAM Pack £49.95 

Commodore 64 
64K Colour Computer 

in stock now £345 

Sinclair ZX81 £49.95 

Cased 
typewriter 
keyboard £29J 
16K RAM £29.95 Printer 

^sr^ssssfe 
All Prices Inc. VAT. 

16K £199.95 32K £249.95 
Less Basic Less Basic 

Basic Cartridge £34.90 
48k Up Grade for Atari 400 £73.50 
Atari 80016K inc. Basic £399.00 
Atari80048K £469.95 
Atari 410 Cassette £49.00 
Atari 810 Disk Drive £299.00 
Atari 822 Printer £ 199.95 

Plus Daisy Wheel and Dot Matrix 
printers for the Atari range. 

Atari 400 
'Typewriter keyboard. 
Direct easy replacement 
for standard keyboard 

£78.95 
Now available 

FMM Ub™rine Commander 
EMI Jumbo-Jet Lander 
Incredible Games for Atari 

demonstrations. -

Mai l Order ̶ send for our 
comprehens ive list. 

Access/ 
instant Credit B a r C l a y C a f d 

Available 
subject to status 

¦E3E2!3 

% U M A i I f T r i n r 3 E d e n W a l k Precinct, VISION STORE Surrey 
Tel: 01-546 8974 
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LET YOUR MICRO 
TAKE OFF WITH 

I 

6 0 ' 

USING GEMINI 
FUNCTIONAL CASSETTE 
SOFTWARE FOR JUST £19.95 

Here's the software to run your budgeting, your 
business, your stamp collection, 
your car costs... even to plan 
your next meal and help you a 
choose a wife. Tested A 
programs that come with m 

all the documentation 
back-up you need from 

Gemini who are experts in practical 
software. So mail us the coupon - and put your 
micro to work . . . fast. March 1983, 

DATABASE The Program that everyone 
needs. Facilities include sort, search, list, 
delete, change, totals, save tile, line print if 
required, etc. etc. Can be used in p lace of 

any card index appl icat ion. £19.95 
STOCK CONTROL All the necessary for 
keeping a control of stock. Routines include 
stock set up. user reference no., minimum 
stock level, f inancial summary, line print 

records, quick stock summary, add stock, delete-' 
change record and more. £19.95 

MAILING UST A superb ded ica ted 
database to al low for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 

include the facil i ty to find a name or detai l when only 
part of that detai l is known. Will print labels in a variety 
of user-specified formats. £19.95 

INVOICES AND STATEMENTS Ideal for the 
small business. A complete suite of 
programs together with generated 
customer file for producing crisp and 

efficient business invoices and monthly statements on 
your line printer. All calculations including VAT 
automatic and provision for your own messages on 
the form produced. "Not Spectrum £19.95 

For Functional Software 
Dealer Enquiries Welcome 

I 
i 

COMMERCIAL ACCOUNTS A gem of a 
program, all for cassette, with the following 
features:-
Daily Journal • Credit Sales • Cash Sales • 

Credit Purchases • Purchases - other • Sales Ledger • 
Purchase Ledger • Bank Account • Year to Date 
Summary 
A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. Particularly 
useful from a cash flow point of view, with an 
immediate accessibility to totals for debtors and 
creditors. Bank totally supported with entries for 
cheque numbers, credits and. of course, running 
balance. £19.95 

HOME ACCOUNTS Runs a complete home 
f inance package for you with every facil i ty 
necessary for keeping a track of regular 
and other expenses, bank account, 

mortgage, H.P. etc. etc. etc! You'll wonder how you 
ever managed without it. £19.95 

Gemini Marketing Limited. 
Functional Software Specialists 
9, Salterton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quoteAccess/Diners Card Number 

ZX8116K - Database available - Only £7.50 
including FREE Decision Maker Programme. 

: the box for Program you requite. Prices Include V.A.T and Package and Postage. 
Please supply me following cassette software. 

Database 
Stock Control 
Mailing List -
Invoices and Statements 
Commercial Accounts 
Home Accounts 
ZX8116K Database 

£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
.. £7.50 

Name 
Address 
Machine Type 
I enclose 

.Memory Size 

Make cheques and postal orders payable to Gemini Marketing Ltd. 

Diners Cord Number. 
a EH 

Access Number. 
Signature: 

Gomlnl. Functional Software Specialists 9, SaHorton Road, Ixmouth. Devon. (03952) 5632 
Telephone orders welcome. Please quote Access Dinors Card Number 

YC02 



CONVERT YOUR VIC INTO AN ARCADE 
MACHINE 

Amazing arcade action for the standard VIC 20 
with 5 new exciting games from Clifford 

Ramshaw: ALIEN BLITZ? INVADERS: GROUND 
ATTACK, STORM and SPACE ROCKS* (games 
marked * contain machine code). You must 

have the VIC GAMES PACK casse t te -on ly $5.95. 

THE HOBBIT IS HERE! 
Experience the fantasy of J. R. Tolkien's 
"HOBBIT" on your 48K Spectrum. Danger, 

adventure and excitement are all part of It In 
words and graphics, but It Is you who must 
solve the problems. Special features never 
seen before. THE HOBBIT Is the program 

everyone is talking about £14.95. 

MELBOURNE HOUSE PUBLISHERS 
r : Please send me your f ree catalogue 
Please send me: 
•ooks 
SPECTRUM 
• understanding Your spect rum 

Spectrum Macnlne Language 
For The Absolute Beginner 

• Over The Spectrum 
VIC 20 
• VIC innovat ive Computing 
DRAGON 
• Enter The Dragon 

Orders to: 131 Trafal 
Greenwich. London 

arRoad, Correspondence to: aebeCottage, Trade enquiries 
P10 Station Road. ChedcHngton. welcome 

Leighton Buzzard. BEOS LU7 7NA 

ZX81 

£7.95 

£6.95 
£695 

£6.95 

£5.95 

Machine Language Made simple 
,2X81 

ing 
fo r theZX804 

• Not Only 50 Programs 
understanding Your 
ZX81 ROM 

D Complete Sinclair Basic 
Course 

• Basic Course cassettes 
Complete Sinclair 2X81 Rom 
Disassembly Part A&8 £9.95 

£8.95 
£4.95 

£8.95 

£17.50 
£2.50 

Cassettes 
16KSPECTRUM 
O Over The Spectrum No. 1 
• Over The Spectrum No. 2 

Over The spec t rum NO. 5 
• Programs f rom Spectrum 

Machine Language Book £5.95 

48KSPECTRUM 
C Penetrator £6.95 

£5 95 TheMobblt £14.95 
£5 95 STANDARD VIC 20 
£5.95 • vie innovat ive cassette 1 £5.95 

r v ie innovat ive Cassette 2 £5.95 
l VIC innovat ive Cassette 3 £5.95 
• VIC Games Pack £5.95 

The Wizard & The Princess £5.95 

All prices indude VAT where applicable 

All Melbourne House cassette so f tware is uncondit ional ly guaranteed against mal funct ion. 
Access orders can be te lephoned th rough on our 24-hour ansafone (01) 8587397. 

I enclose my cheque/money order for £ 

Please debi t my Access card No 

Signature Name̶ 

Address 

Please add 80p for post and pack £ . 

TOTAL £_ 

.80 

. f xp l r y date 

Postcode YC21 

GREAT 
GAMES! 

Tonight On Your Micro 

PENETRATOR Is the most amazing and 
sophisticated arcade game yet devised for 
the 48K Spectrum. Features Include training 

mode, unique customizing, superior 
graphics, excellent sound and morel 

^cassette £6.95. 

RESCUE A VIC 
A multi-part adventure for the standard VIC 20! 

All you have to do is find the castle, defeat 
the dragon, find your way through the 
labyrinth, kill the wizard and rescue the 

Princess. And that's not half of It! THE WIZARD 
& THE PRINCESS cassette only £5.95. 

MELBOURNE HOUSE PUBLISHERS VHP 



ATTENTION 
DRAGON 
OWNERS ^ 
S W. Winter announce the launch of their 
exclusive new range of Dragon software 

THE RING OF DARKNESS 
The first full hi-res graphic adventure game 
for the Dragon. You create your own charac-
ter and set off across an enchanted land, 
entering towns to buy essential goods and 
daring and depths of vast, monster filled 3D 
dungeons. Time and experience will lead you 
to discover the secret quest, if you survive. 
SAVE GAME FACILITY. 

£10.00 

DRAGON TREK 
An advanced Star Trek game in hi-res colour. 
Mixed text and graphics, moving klingons, 5 
skill levels, onboard computer and REAL 
TIME INTERACTION will have you zapping 
klingons till stardate 2475. 

£6.99 

ARTISTS DESIGNER 
Use the Dragon's powerful hi-res graphics in a 
truly artistic manner. Moving screen cursor, 
cassette save function and slide show. 

£5.99 

THE MINSTREL 
A graphic music sheet and standard musical 
notation allow you to compose masterpieces 
and save them on cassette. ENTERTAINING 
and EDUCATIONAL. 

£5.99 

PEPPER'S BASIC GAMES -
VOLUMES 1 & 2 
A wide selection of entertaining, educating 
games by Sol Pepper, written in Dragon Basic 
so you can LIST 8- LEARN. 

£5.99 each volume 

NEW SPECTRUM 
AND ZX81 
SOFTWARE 

"WINGED AVENGER" 
Fact And furious. SPECTRUM vo»j--on has SOUND and USER GRAPHICS. 7 LEVELS. 3 
WAVES. MOTHER SHIP. HIGH SCORE. RE-FUELING. RAPID FIRE. SMART BOMBS 
and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET" . Only £4.50. 
all SPECTURM + 16K 2X81 

"SPECTRUM SCRAMBLE " 
(CONDITION RED). MORE M.'CODE ARCADE ACTION NO LESS than 8 
DIRECTIONAL KEYS for a SMOOTH MOVE Pi/H ARCADE features including. 
LASERS. BOMBS. INSTANT RESPONSE. CONTINUOUS SCORING ROCKETS, 
SOUND. FUEL DUMPS. RED METEORS. DEFENOER CRAFT ond HIGH SCORE. 
Beware CONDITION RED. Wrth this one you MOVE. FIRE and 8 0 M 8 AT THE SAME 
TIME. Don' t waste time wa t i ng for oxplosk>ns play THE FAST ONE. NEW RELEASE 
PRICE of C4.95 16K or 48K SPECTRUM. 

"COND IT ION RED" 2X81 
For 2X81 owners we have released a SCRAMBLE based M/CODE program wri t ten by 
TWO ARCADE GAMERS for home based excitment. SPEED and a very professional 
presentation HIGH SCORE TABLE, SHIPS LEFT. FUEL DUMPS. AIRBORNE 
MISSILES and a very fancy SCROLL. Overcomes many of the ZX81's limitations and 
produces a good gomo wi th RAPID MOVEMENT 3nd FIRE. See for yourselt wfvat those 
two young n * n have wri t ten, JUST £3.95. 16K 2X81. 

" A UD I O SON ICS" 
WINNER of WI22 KID 82. Fo« the SPECTRUM, A.S wntfts sound cf fccts for your own 
programs 26 PRESELECTED SOUND EFFECTS include TELEPHONE. POLICE SIREN, 
FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and you are 
presented wi th a display of SLIDER CONTROLS to ad¦ust PITCH, RISE. FALL, 
BRISKNESS. DECEL. ACCELL. TONE, REPEAT RATE. STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY heat the SOUND CREATED. Call "THE 
SOUND ONE" and a program tmo wi l l appear that is ready for .nsertion into your own 
programs. Hours of EXPLORATION. YOU WILL BE AMA2ED what BEEP can 0 0 . We 
are proud to offer thin at £4.99. 16K or 48K SPECTRUM. 

" SPECTRUM RENUMBER DELETE-
ALL M/CODE RENUMBERS ALL NOT PART "YOU WONT BUY A 8ETTER 
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 800 BYTES. At £4.96 ALSO 
2X81 VERSION. 

" PROGRAMERS DREAM " 
A SPECTRUM TOOLKIT Po r t i on independent and just 1450 BYTES. Faer ies . 
RENUMBER l.nos or blocks any increment or stort. BLOCK OR LINE MOVE tndud.ng a 
RENUMBER into place .f required. 8LOCK OR LINE ERASE CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS). DUMP vitnaWe mimes and values (usaWe i r a 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and 
CLEARN. JUST £6.95 wrth explicit instructions. 

" D O NOT PASS GO " 
Ronatntxl under protest. ZX81 s-mulation of the BEST SELLING BOARD GAME. PARK 
LANE 3nd all that. Up to SIX players 2X81 acts as DICE THROWER. BOARD, RENT 
COLLECTOR, UNPIRE. BANK. RULE BOOK. ACCOUNTANT and PROPERTY 
RECORD, no counters, money, board or dtco noedod. GAME SAVE INCLUDED, w i th a 
winner j o for REPORT. Complete w i th instruction booklet. 16K 2X81 at £6.95 

"GREATEST GAMES V V 
This tape $ aimed directly at NEW OWNERES TEN YES 10 games on one tape. Most 
use M/CODE all wor th playing. Wnt ten by a user and well wr i t ten at that. PAC MA2E 
where living is winning, GOBLER eat the cells dodge the genes. STAR DEFENDER hold 
on til' neip arrives. VAMPIRES enter the COUNT the marc is a death trap. SUICIDE no 
winners ¦ust bettor losers the BLOBS win agB-n, FROGLER good fun thts. SOGGY 
BANKS and FLOATERS. STAR TREKER this is f rui t rat ion on topo, DICTATOR an old 
favourite push both BUTTONS and PEASANTS. Also BOMBER bomb your way to a 
SAFE LANDING. 50p a game makes this the BEST ZX81 voluo ot £5.00. 16K 2X81 

" ADVENTURE IN T I ME " 
A most extravagant adventure using DATA TRANSFER between programs al lowing a 
16K 2X81 to run around 60K of adventure. Set in AUSTRALIA . . . Save Mankind . . 
Only Way . . Time Travel . . . Time Machine . Warp Back , . Probe Future . . 
Consult Exports . Word Search . . Cave Structure Decipher Symbols . An 
AMBITIOUS MARATHON fteeAng ARITHMETICAL and DIRECTIONAL ABILITY along 
w i th REFLEX ACTION. DEDUCTION ond abov* all patience. KEY SECTIONS produce a 
different game each TIME ensuring a new challenge EACH TIME. HOURS upon HOURS 
of MENTAL GYMNASTICS for £8.00. 16K ZX81. 

" A .D .V .E .N . T . " 
NOW FOR SOMETHING COMPLETELY DIFFERENT. A n Eight part SYSTEM to create 
GAMES. The SYSTEM has particular relevance to "AOVENTURES" but has caoabilities 
beyond Its original funct ion. Develop creative skife like PROGRAM PLANNING, the 
APPLICATION of LOGIC and GAME CREATION without concern for the techn.calities 
of « computer language which can be learnt later. Included « a MINI ADVENTURE to 
increase your understanding of the system. Games can be revised after running 
Programs are SAVED OS M/CODE DATA FILES for the MASTER PLAY FILE to operate. 
BASIC lines 110 aw l 6500 are ava.iablo for the utor own routines, A.D.V.E.N.T 4 the 
IDEAS PEOPLE. LAUNCH PRICE of ¦ust £5.95. 16K 2X81. 

" TRADER J A C K " 
An ADVENTURE TRADING game set in the POLYNESIAN Islands of the SOUTH 
PACIFIC. Wi th £40,00) to t u y and fit your your SHIP, purchase PROVISIONS and 
obtain a CARGO to TRADE on the ISLANDS. The RISKS are yours to take as are the 
PROFITS Are you OUTCAST or MILLIONAIRE. S t * POORER means WISER and you 
can surely boot the SYSTEM next TIME. TRADER JACK £5.95. 16K 2X81. 

" SPACE TREK " 
OH NO NOT THAT AGAIN. Not not quite Same story onty LONGER and BETTER. This 
one is not at a:i forgiving JUST ONE MISTAKE nnd you are NO MORE. COPY short and 
k>ng range RADAR MAPS to PRINTER. Game length is related to your RANK and the 
higher levefe require m3ny HOURS play. A SECOND GENERATION TREK at £5.00. 16K 
ZX81. 

WORK FORCE (WORKS HARDER) 
140, WILSDEN AVE. LUTON. BED. ENGLAND. 

U.S.A. USERS WRITE TO 
P.O. BOX 441 TITUSVILLE, FLORIDA 32780. U.S.A. 

ALSO AVAILABLE AT BUFFER AND MlCROWARE. 

Prices include P&P. . . . 
Make cheques/POs payable to W f suW 
S.W WINTER & CO LTD. YOUr 
101 Westminster Bridge Road. Dragon 
London SE1 n e e d s 

Telephone: 01-928 5945 or 01-633 9611 
DRAGON 32 s IN STOCK NOW £173.00 +VAT. 
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"SUPER QUALITY SOFTWARE FROM LLAMASOFTH* 
(DESIGNER - JEFF MINTER) 

VIC 20 
ABDUCTOR NEW J 
A classic new space game l ZAP the swir l ing 
8lien hordes before they R AM you and 
abduct y ou ' humanoids l Survive the assault 
for long enough and you ' l l get an Extra Stage 
o n your spaces**- w i t h DOUBLE FIRE 
POWER! Awesomo 3.5K act ion guaranteed 
£6.00 • 50p P &P 

GR ID RUNNER NEW J 
F INALLY : True arcade Quality o n the 
unexpended Vic! Shoo t d own the segmented 
DROIDS invading the GRID. Beware of the 
PODS and ZAPPERS! Tho awesome speed, 
sound and graphics giver, you tho tx>9t blast 
avnilnblo for unexpandod Vic £6.00 & P&P . 

A NDES A T T AC T 
I8K. REPLACES DEFENDA I N EW J 
Your spacecraft must at tack the descending 
al iens and frustrate their evi l in tent . The gome 
inc ludes swarmers. baiters, pods, landers, 
bombers , nx i tants humanoids and smart 
bombs . Machine code high resolut ion colour 
graphics Use-, joyst ick contro ls and requires 
an 8K ot laiger expansion. On l y £8.00 • 50p 
P & P i n c l u des f u l l d o c ume n t a t i o n . 

T R AXX M / C (8K E XPANS ION ! J 
This is a VtC 20 cross breed be tween the n ow 
famed Paci.man' and tho game 'Ouix Al l In 
machine code, last and fun w i t h joystick 
controls, uses Hi-Res colour graphics. 8K or 
larger expansion needed. On l y £8.00 + 50p 
P & P c omp l o t e w i t h I n s t r u c t i o n s . 

THE VERY FIRST COMMODORE 
64 GAMES 
A T T ACK OF THE M U T A N T C AME L S 
Planet earth ne«pds you ! Host i le a ' ^ ns have 
used gene tc engineering to muta te camels 
f r om normaSy harmless beasts into 90 foot 
high, neutronk im shiekted. laser spi t t ing death 
camn l i l l Can you f ly your t iny, manoeuvrable 
f ighto i over the mounta inous landscape to 
weaken and d « t r o y tho earned before thev 

invade the human s t ronghold ! You must 
w i ths tand wi ther ing laser fire and a i e n UFOs. 
Gome act ion stretches over 10 screen lengths 
and features superb scrol l ing, scanner, 1 /2 
player act ions and unbelievable an imat ion ' 
Play this game and you ' l l never bo able to visit 
a zoo ogam w i thou t get t ing an i tchy trigger 
f inger l Awesome m / c &ci ion! l £8 60 • SOp 
P&P 

GR IDRUNNER 64 
The No. I ^ j e s t pome for the Vic has been 
improved for your COMMODORE 64! Grid 
runner is a smash hit in tho USA . Now experi-
ence the laghtning-fsst chal lenge of the gr id on 
the '64. Features 31 skill lovols and excellent 
sound and graphics. So ie trigger f inger free 
wi th every game! £8.60 • 50p P & P 

ROX 64 
Rox ts a cl ia l lenging game involv ing tho 
defence of your lunar base f r om a deadly 
meteor shower . ROX-64 includes amazing 
sprite graphics displays and" spacy sound 
ef fects, and an awesome 'mo t h c r s lW display 
if you w i n the game. Top 10 scores aro tabled 
along w i t h their names. This program shows 
just what can be achieved using only 
Commodore-64 basic. S tudy tho l ist ing and 
learn how to use sprite*, and sound o n this 
outs tand ing machine. £4.96 + 50p P & P 

BL ITZKR IEG (UNEXP V IC ) 
As seen at Hve Commodore ' h o w and 
reviewed by tho Daily Telegraph. Fly your 
Vulcan Bomber over the eoomy c i ty and 
destroy the buy i ng * . . 25 level-, of play, u w s 
Hi-Res colour graphics and ptays Ru»c 
Br i t ann ia b e tween waves . O n l y £4.95 
c om p l e t e w i t h i n s t r u c t i o n s . 

G A M E G R A PH I C S ED I TOR ' SOFTKEY 
IALL V IC ) 
Create your very own cus tom characters lor 
tho unexpartded VIC 20. up to 64 characters 
w i t h facii ' t io« such as rotloct and save on 
cassottc c tc . 

SOFTKEY 24 
This program, designed to run o n the VIC 20 
w i t h any r remory size g ives you the faci l i ty of 
24 key wo rds on your func t ion keys Key 
words include peek. poke. run . save, list, for 
next etc. Bo th programs o n one cassette o n l y 

1 with 1 f u l l d o c um e n t a t i o n . £6.00 • P & P ' 

SPECTRUM 
GRAPH ICS CREATOR I16KI 
NOT iust another character edi tor ' A l l ows you 
to def ine not only the 21 user def inable 
Chaiacters A!so al lows you to change the 
ent ire 96 character ASCI I set. Creates BYTES 
files ready for you to load i n to your o w n 
program* Include* advanced Reflect. Invert. 
Field command*; otc Complete w i th fu» 
documenta t ion II BIN tho BIN statement and 
use Graphics Creator w i th its easy on screen 
cursor edit ing. £2.95 1 50p P & P 

BOMBER (16K) 
Yes. a ful l feature version of the popular game 
Blitz . suppl ied for the 16K o» 48K Spec t rum 
For o n l y £2.96 • 50p P&P . 

H E ADBANGER (48K) NEW 
Colourfu l new gamo Hon i ng Chico the 
head banger w h o you must gu ide to riches 
th rough an increasing shower of heavy metal . 
Gam bonuses for headbonging bu t be sure to 
take an aspir in when the pain gets too much ! 
Bas-x + m. 'c to speed up act ion. Great 
graphics, nice onimot ion. Wi l l even dr ive 
Wi l l i am Stuart system's voice synthesiser to 
produce speech ou tpu t . Can you at ta in the 
grado of Rocke' Cluss One' or wi l l you be 
"Bar ry Manl low Class 5 " ' Start heodbangmfl 
to day and f ind out . £4 95 • 50p P &P 

SUPERDEFLEX (48KI 
Bounce " S i d " , the space invader, a round the 
screen in to the power pods, keeping away o l 
course f r om the devi l w h o chases you around 
the screen. Steer w i t h your Deflex shields, but 
beware tho mines or your may be bur ied alive' 
Superb graphics and fantast ic sound o n the 
48K Spcc t rum only. On l y £4.95 o n casse t t e 
- 50p P & P 

ATARI 400 800 
TURBOXFLEX 
Superb ultra-fast and total ly new ball game. 
Uses ATARI 'S uniquo features to the fu l l . 
Incorporates superb co lou r / sound ef fects and 
uses Player M>;.silo graphics. Tables top 10 
scores atong w i t h Scorer 's name. £6.00 + 50p 
P&P . 

G R A PH I C S / C H ARAC T ER CREATOR 
Now you can dofino your own cus tom 
character sets, or edit e x i t i n g sets Results 
are ful ly displayed on screen in modes 0, 1 , 2 . 
Spcc«al features Include ref lect , invert, save 
character sets etc Suppl ied on cassette w i t h 
data sheet o n l y £8.00 •+ 50p P & P 

ZX81 
CENT IPEDE (16K) 
The ORIGINAL game f r om the ORIGINAL 
author This is the identical p rogram to that 
being sold by other companies for three t imes 
our price. The game has received ecstatic 
lev iews m the comput ing press Program has 
30 speed levels and ever increasing Cent ipede 
hordes. Table top 10 scores and names. Wh y 
wai t to pay more? On l y £1.96 • 50p P&P . 

J - JOYSTICK CONTROL 

Please add 50p P&P with all orders 

LLAMASOFT SOFTWARE 
M 

49 Mount Pleasant 
Tedloy. Hants 
RG76 6BN 
Tel: 07356 44M 
Trade enquiries 

Battle of Britain 
By Microgame Simulations for the Spectrum 

One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 
How are you to deploy the nine fighter squandrons under your 

command to intercept the incoming threat! 
British and enemy squadron movements are plotted on a superb 

high resolution secreen 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. 

48K Strategic 
Wargame 

only £5.95 
(inc. p&p) 

73 The Broadway, Grantchester, Cambridge CB3 9NQ 

Buy f r om us w i t h con f i dence 
Full money -back guaran too on all our p roduc t s 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!" 
G.S. Yorks 

"f must congratulate you not onty on the quality of your 
goods but also on your excellent service." G. W. Solihull 

Quality software 
ZX 81 Spectrum BBC Vic-20 

GAMES CASSETTES 
2X8111BKI SUPER INVADERS 
Oii-»ci*«n i«»su» annmuil liwtruciortt G*ne m mur.lilid code 
. . . cio o« ;>ie r*o U»t . . . dcaervoflly pocul*' <Pet> Comp W«kly) ' oino'" 
S.f. Gtoi 
2X81118KIIVNCMMOB H55 
FkImv^ .void 24 EnWl^t famOy. G/oai fun atfscarcnU too' 
Animator on iceon iconra. Superb Xmai t»ewt 
Spectrum I1$X! IYKCHMOB .£6 60 
A» for 2X81 t>./t AiWi adOeO oxotement o< COW. ioun«J una hi-»«* eninaton 
VIC70 lun*ip»rvd«4l INVADERS . f690 
Machine cod*. cotoor. o<yit louno otlorw 
BBC <"B"> BRIDGEMAN f7,*> 
The popjfcf gMto gam>. Hi-rw. colow. «OunJ 

C4 50 
APPLICATIONS SOFTWARE 

ZX01I1KI GRAPHICS STARTER PACK 
lour 'K G'»;ih'H oroa'fc-ni on c*»u>tt« wh 17 po emUnatorv m»iuo! 
2X81116KI MULTIORAPMICS (6 •» 
A utef-f'ipK*v of procedure ®v".g w 'ue control ot thr 2X8t (̂ r̂ »̂ )̂ •e» 
turctioiiv w «ot«x>w <i*iigrn. erfwnat, etc mcerpowu »av»ic»3 »wcr=p«l. 
3 ZJM ol t«u 'ftSuSnfl COWf CMO), antmMioe. pAitar output, SAVE ooo'ays «e. 
Honnoiamer to oavortuo at point ol tdk 20 OP MjoubI 
Spectrum I4*X)SPECTR0GRAPHICS f6 90 
Ani>lh«tupor&wMf .fr*r<lyg/aohiet proof**! - r« and ki iot sleichfods 
•ovi. otc. etc. 
2X81 IK STATISTICS f4 00 
M«An. SO, vJrUno*.certalaiinn. t »r<lFt«k;» Hon M*nualoOuMUtiAQ*. 
tn«t data OK . 
Sooctrum l"«X I STATISTICS ipnce mdudoi m«nemanc«l . (9 90 
Meen. SO. »••<*«<». comHatioo. •»ori>»o .̂ t Mi-r« o'»Ph< d*c*m dnu 
menoulaiicm 
EPHEMERISZXailUKl Sp^trum I1»K. 4«K> C790 
nter«t«3 n fwvr^.V bodea? Input detf. tn* »od vo>.' poiioon, Cphtmern comcotm 
liltiruM. «f«rvith. phtm «tc Hie 10' »un. moon am) 

16K RAM pack M om o t o c h M om o p n k 16 £28.50 
Strut i A.e. tot iMft i ot our product* 

AHkIihh*prtctt. fttk Chit rttutn-of pott v) I/.*. 
Curcpttn Ctnteow orfrf 3£fc> C"^ TOo WoMAwrf* (Av 

At'«»>*A«r by m»t or from Mittimj ( w i v e .«V)r#4 T/trt* » w « n i 

Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT. Cheshire SK6 5BE, ENGLAND. 

r i d g e 
o f t w a r e 
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THE NEW RANGE OF SOFTWARE DEVELOPMENT 
TOOLS FOR THE ZX81 AND SPECTRUM USER 

Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their 2X81 and 
Spectrum computers without using expensive additional hardware. 

All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other 
devices as well. 

AM-ZXFILE is a bulk cassette data handler for the ZX81 BASIC user. Unlimited numbers of data records can be written to, or 
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups 
of any size for greater speed. Speed of output is controlled by the user program, and missing data is detected on reading. All 
output and input is from a BASIC array. 
Big machine facilities at £4.00 inc VAT 

AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, modify, move and verify 
machine code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine 
code routines on tapes, and merge them together, and with new programs, to speed program development. 
A first class support system at £6.00 inc. VAT. Spectrum version AM-SPECMON with some facilities will be available from 
Mid-Feb at £6.50 inc VAT 

Under the control of AM-ZXMON you can run̶ 
AM-ZXEDIT a text editor primarily designed for creating assembly language source text files on cassettes, for input to the 
AM AZON assembler. Similar to the BASIC editor, AM-ZXEDIT lets you create and amend the programs line by line, and 
to merge different program cassettes together. 
A must at £4.00 inc. VAT 

NEW AM-AZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing 
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up 
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS, ORG. 
EQU, EXTN, are all provided and the assembler supports all Z80 op. codes. It is impossible to describe this product in a 
small space. 
The best assembler around at £8.00 inc VAT 

COMING SOON is AM-ZXLOC, a full relocating loader which will merge together routines produced by AM-AZON and 
relocate them, completing any necessary linkages, giving a binary program. No more manual address changing, no more 
wasted space. 

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD. 
AMERSHAM, BUCKS. HP6 5HS. 

Please send me L AM-ZXMON also C AM-ZXEDIT 

and • AM-ZXFILE • AM-AZON 

I enclose my cheque/postal order for £ .. made payable to Amersham Software Ltd. 

NAME 

ADDRESS 

YC02 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 

• DATA PROCESSING 
The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 
• RS232C INTERFACE 
The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 
• SPECIAL FEATURES 
There are so many special features it is difficult to list them 
all, for example: 
AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 
TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCII 
for the RS232C output. 
There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 

Now only 

£49. 
plus 

£2*95p+p 

* ZX99 SOFTWARE 
We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 
* Stock Control (October) 
* Sales Ledger (November) * Debtors Ledger 
* Business Accounts * Tax Accounting 
Dept. YC5 Data - Assette, 44 Shroton Street. 

London NW1 6UG. 01-258 0409 

U U 
dotQ-Q/zette* 

44. Sh r o t o n St ro«t 
L o n don NW1 

' FERGUSON CASSETTE RECORDER £28 inc. p&p. 
Tested w i t h ZX81 . Aco rn , BBC, Dragon etc. etc. 
Features: D in , Ear, Mic . and Remote sockets. 
Tape Coun te r , Tone Con t ro l . Bu i l t - i n Mic . , 
Au tos top . Bat te ry /mains . Recommended by 
Aco r n f o r use w i t h BBC compu te r . 

£285 plus £6 
• STAR DP8480 
RS232C (SERIAL) 
Securicor delivery 
CENTRONICS (PARALLEL ) £265 
plus £6 Securicor delivery 

This professional pr in ter wo rks w i t h a lmost any 
compute r w i t h very good upper and lower case 
typeface. 
• 8 i -d i rec t iona l • 80 co l umn w i d t h ( 1 0 " paper) 
• Swi tchab le ̶ Trac to r or F r i c t i on Feed 
• 80 chrs. per second 

• BBC CASSETTE LEAP 
7 p in p lug to two 3 . 5mm plugs and one 2 . 5mm plug. 
On ly £2 inc. P & P . 
Othor leads available ̶ please te lephone. 

r COMPUTER CASSETTES ^ 

High qua l i t y , screw assembled cassettes suppl ied 
w i t h l ib rary boxes. A n y lengths available. 

ORDER FORM 

• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 

E690 REVOLV ING CASSETTE RACK 
Single - £2 .99 (holds 32 tapes or 20 in cases) 
Doub le £5 .99 (holds 64 tapes or 40 in cases) 
Treb le - £8 . 99 (holds 96 tapes or 60 in cases) 
Quad - £11 .99 (holds 128 tapes or 80 in cases! 

A l l plus £1 p&p . 

D e p t y c i 

C5 - 35p 
C15 ̶ 39p 

C 1 0 - 37p 
C20 ̶ 41p 

C12 ̶ 38p 
C25 - 43p 

Data Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 

Cheques/PO made payable to Storkrose L td . 
Charge my Access/Visa No. . . 

Total 

Signed _ 

Address 

Name 
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BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
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. 

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 Hartneli 
' . . .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 

Interface, Dept.YC 
44-46 Earls Court Road. London W8 6EJ 
Please sand me: 

( ) INSTANT BBC MACHINE COOE-tapa and book-£34 95 

( ) THE BBC MICRO REVEALED-Ruston-£7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM -
Hartnell-£6.45 

I enclose £ 

Name 

Address 

SPECTRUM 

Make the most of your Spectrum, wi th these 
acclaimed books from the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 
Tim Hartneli and Dilwyn Jones 

More than 100 routines and programs. 230 pages, and value 
for every Spectrum user. Learn how to make the most of 
user-defined graphics (with a Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the co-ordinator of the National 
ZX Users' Club, Tim Hartneli. Just £6.95. 

THE SPECTRUM 
SOFTWARE LIBRARY 
60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 

Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 

Interface, 
Dept.,YC 
44-46 Earls Court Road, London, W8 6EJ 
Please send me: 

( ) PROGRAMMING YOUR ZX SPECTRUM-£6.95 

( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95 

( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users' Club-£1.00 

I enclose £ 

Name 

Address 
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WE'VE GOT THE VERY BEST PROGRAMS 
FOR YOUR SPECTRUM OR ZX81 

SOFTWARE SUPERMARKET 
"There are some superb ZX games around now - but there's a 

whole load of rubbish riding on their back§" (Your Computer). 

And that's just 1 

why we started Software Supermarket last year. From hundreds 

of programs, we've selected the very best for your Spectrum or 

ZX81. 

Judging by the letters we get from all over the world, our 

customers are very pleased with our selection service. It's 

impartial (we produce no programs ourselves). It's free. And it 

saves you £££'s on stamps and mistakes. 

AND WE USUALLY DESPATCH YOUR ORDER WITHIN 

48 HOURS. Read on for the best, the very best, Spectrum and 

ZX81 programs. FREE detailed Top 20 listing with every 

order! 

ZX SPECTRUM 
51. ORBITER "So fast that lightning reflexes are needed" - E&C. 
Amazing Defender-style program, all in m/code. Full arcade 
features as you kill the aliens with your laser bolts and smart 
bombs and rescue the humanoids. (Silversoft) 16/48K. £5.95 

52. METEOR STORM 'In some areas it surpasses the arcade 
original. " PCW. "A remarkable feat of programming" - ZXComp. 
Thrust and fire and hold features, free keyboard overlay - AND IT 
TALKS TO YOU' (Quicksilva). 16/48K. £4.95. 

S3 TIMEGATE Breath-taking 4D adventure "The best 
graphical game I have seen on any micro" - (Interface). 5 skill 
levels. Free training program and keyboard overlay Wipe out 
the aliens by travelling back through their timegate. Great. 
(Quicksilva). 48K only. £6.95. 

54. GULPMAN "the one cassette that I would buy... an 
exceptional program" - PCW Our best-seller. All m/code. Choose 
from 9 speeds. 15 mazes, lazer defence and demo run of any maze. 
(Campbell Systems). 16/48K. £5.95. 

55. GROUND ATTACK "Very absorbing game" -E&C. Arcade 
thrills based on 'Scramble*. Pilot your spaceship through 26 zones, 
destroying missiles, fuel dumps, avoiding aliens. All m/code, good 
sound and colour. (Silversoft). 16/48K. £5.95. 

56. ESCAPE "One of the best and most original games we have 
seen" - S.U. b very real dinosaurs chase you round the maze as 
you search for the axe to escape. "The most amazing 

thing is the graphics" - S.U. (New Generation) 16/48K £4.95 

57. SPECTRES "Latest twist in the maze game" - CVG. Help 
Eddie light up his mansion: outwit the 4 ghosts. Excellent sound, 
beautiful graphics. Multi-level. On-screen score, high-score, fuel 
score, freeze. (Bug-Byte). 16/48K Well worth £8.00 

58. BLACK CRYSTAL The ultimate role-playing adventure. 
Quest for the rings of Creation: defeat the Lords of Chaos. Real-
time monster battles. Great full-screen graphics. And a MASSIVE 
180K OF PROGRAM, in 6 chapters. (Carnell). 48K only. £7.50 

59. VENTURE +3 Ten games for the price of one on this new 
double-sided cassette. On side A, 7 linked games - can you survive 
them all and collect the gold? Different each time you play. On side 
'B\ 3 more games. (Bobker). 16/48K Ten games for £8.00. 

S10. SPECCHESS Artie has beaten Sinclair and Psion" - S.U. 
Clever graphics produce beautiful chessmen 7 play levels, all legal 
moves: position analysis for solving chess problems, 
recommended move and save qame. (Artie). 48K only. £9.45. 

ZX 81 + 16K RAM 
Zl. FROGGER Addictive. Great graphics. Moving cars, logs, 

diving turtles, alligators - watch out for the snake! All m/c. 

Hall of Fame. Multi-level. Fun and friendly, (DJL). £5.95. 

Z2 TRADER Our best-seller "Fantastic 48K graphic adventure" -
S.U. Loads in 3 x 16K chapters. Simply beautiful. (Pixel). £10 50. 

Z3. ZUCKMAN "10K of machine code, has all the addictive 
features of the original" - S.U The first and best ZX81 version. 
Hi-score. Hall of Fames. (DJL). £5.95. 

Z4. SUBSPACE STRIKER 'Some splendid graphics" - S.U. You 
lurk in hyperspace. captain of the Swordfish. waiting to zap the 
enemy ships. (Pixel). £5.50. 

Z5 MAZOGS 'Just the sort of program to impress your friends" -
ZXComp. "A superb new concept" - PCW. Amazing graphic maze 
game (Bug Byte). £8.00 

Z6. WINGED AVENGER "One of the best Sinclair games yet" -
PCW. Fast-moving m/code Phoenix' 7 play levels Clever 
graphics. (Work Force). £4 50. 

Z7. BLACK CRYSTAL More variety than any other Sinclair 
adventure. From the people who did the famous 'Volcanic 
Dungeon'. Over 100K of program in 7 chapters. (Camell). £7.50. 

Z8. PILOT Brilliant flight simulation, written by a pilot. 7 modes, 
including Autopilot demo. Learn to take off. land, direction find. 
(Hewson). £5.95. 

Z9. STAR SOCCER Exciting new soccer simulation. You plan the 
moves, watch the play Great high speed graphics. Choose your 
own real teams' More fun than Match of the Day'1 (Watson). £5.95. 

Z10. OTHELLO "Recommended without reserve...a superb 
opponent" - YC. 9 play levels. A great game. (Mol). £6 95 

Please post to Software Supermarket. 87 Howards Lane, London SW15 6NZ. 

PSease send me the foSowmg (No ) programs for my 
ZX8116K'Spectrum 16K'Specmim 48K 
I enclose my cheque/PO for £ ... made payable to Software Supermarket 

Name ,.. 

Address 

v... Postcode.,. 

Please complete carefully in block capitals If we can't read it. you won't get it For 
1 program, please add 50p p & p 2 01 more ptograms p&p free 
Foreign orders please add 50p per tape. 

Prog No Prap.vn Nome Cwuputcr ft ice 

(Y05) 

Add 50p pSp d o.-dcr is onty one tape 

Total Oidt i 

SOFTWARE SUPERMARKET I 
Your one-stop shop for the best Sinclair Programs 

I ̶ ̶ - I 
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I N P U T L ines shown on grids, 

pens for each computer colour. 

Every P r i n t Pos i t ion 
numbered (704 items) 

BIG SIZE %Vi x 11 y4" (A3) 100 pages. 
Trac ing Paper to overlay and copy. 

600 User definable grids per pad. 

Every High-Res. P lo t Position numbered 
(45.056 Pixels). 

r T T — I I 
i i 

i 

• - 1 

Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour High resolution. Plot. Draw. Circle. Border Ink. Paper Colours. 
User-defined characters to name just a few! 
That's why we have packed the new Spectrum Print 'n' Plotter [otter 

with every facility to exploit your graphics to the full. 
After the first few weeks of "playing' with your computer you will want 

to get down to serious programming and planning m which professional-
looking graphics should play a major part 
What better way to work it out than with a Print n' Plotter jotter? 

The professional pad 
Print "n' Plotter is not just another programming pad. 
Just look at the specifications: 
BIG SIZE 16'/;T x •' I V* 100 Pages - SO Prrnt Grids and 50 High 

Resolution Plot Grids. 
Printed on high-quality tracing paper, enabling you to overlay the pages 

for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 
PRINT Grids show all numbered co-ordinates for the 704 screen 

positions, plus INPUT lines. 
PLOT Grids show every numbered co-ordinate for the 45.056 Pixels! 
Each pad contains 600 user-definabie grids for use with the BIN n, POKE 

USR "a" function 
And the whole thing is fully bound with fly leaf cover and complete with 

a set of seven colour pens! 
The s imp le way t o ge t ser ious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print n' Plotter and save all 
those errors! 
Take for instance the common CIRCLE. With a jotter you can establish 

the exact screen location for the centre in seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: pre-deierm<ne DRAW lines and PLOT positions before you start. 
With a Jotter you can build-up graphics using every facility with a direct 
co-ordination between each. 
For instance, correct PLOT OVER or PRINT OVER positions will be easy 

with a Jotter. 
See t he show fo r jus t 95p ! 

To demonstrate the graphic possibilities with the SPECTRUM pTTER 
we have produced a cassette-based Demonstration program for only 9S p 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

An illustrated leaflet is sent wi th ail orders. 
If you require a copy before ordering 
wri te enclosing a first class stamp 
I ̶ 

To: PrJit n' Plotter Products (VB) 19 Borough Kgh Street, 
London SEI Please forward me the following products: 

Z X SPECTRUM JOTTERS @ £9.95 each 
. Z X 8 I JOTTERS @ £3.50 each 
. . Z X 8 I PLOTTER FILMS @ £2 2S each 
. "GRAPHICS PROGRAMMING MADE EASY" MANUALS @ £1.50 ea 

PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £ 10.95 per pack 
ZX SPECTRUM DEMO CASSETTES @95p each. 

PLEASE NOTE ALL PRICES INCLUDE POST. PACKING A N D VAT FOR 
U.K. DELIVERIES {Overseas should add 25% for additional Surface Mai) 

Remittance enclosed payable to Print'n'Plotter Products. 
Please bil l my Access/Bardaycard/Visa/Mastercard No: -

Just p a r t o f a range of Z X p roduc t s 
The Spectrum Jotter is. of course, an upgraded version of our popular 

ZX81 Print 'n' Plotter loner and Film. For ZX81 owners these are available 
by direct mail or through a growing number of retailers and compshops. 
The ZX8I Jotter is a 100 page Graphics pad that exploits to the fui the 

graphics facilities of that micro. ZX81 Film is a matt film version of the 
Jotter which is re-usable and ideal for 'copying' graphics 
Our manual: ' ZX Graphics proprommmg mode easy'' explains everything 

you need to know about using the ZX81 products, and when used in 
conjunctfon with the Spectrum cassette will prove to be the definitive 
guide to the subject. 

SPECTRUM Demo Program ^r 

Most* i>fconafcodiKtsveaviUi ie tw( inecouMr I t o m i n s - u - . ' ^ g B - a m V vv >- Srvr. 
• BUM V r . nSK( i St rc i " jm i v x r s • O i f l f t v i L W t t y i f C l • G*C<ge".&XkV>:{> 9 r im 
• Te'WJ GeCfrOICJ 4 COmpulm'J HotaSMMO T*ltorfl • FB'Wul C&r&S.r S<ryr.cs 0»r«tin L a x i 

And for ZX users (whether Spectrum or ZX81) we still market Printer 
Paper at £ I less than Smciairs! 
Why not write and place your order today? Graphics can be a very 

serious subject. . . Print 'n' Plotter products can make it easier . . . and 
better m a hundred ways you never thought possible! 

Name : . 

Address 

ZX81 Jotter 

2X81 R i m ZX Printer 
Paper 
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L PR t N l 

16Kor 48K RAM... 
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 
From only 
£125! 

First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's 
unrivalled. 

Professional power-
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa-
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 

ZX Spectrum 

OR! EN •If l> 
CAPS LOCK TRUE VIDEO ' N V V I O t O 

REST OR I : 

F>TO«» 

Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im-
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 

Key features of the 
Sinclair ZX Spectrum 
• Full colour-8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K. 
• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution-256dots 
horizontally x 192 vertically, each 
individually addressable for true high-
resolution graphics. 

• ASCII character set - with upper- and 
lower-case characters. 

• Teletext-compatible-user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD & SAVE -16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 

• Sinclair 16K extended BASIC-
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 

Sinclair ZX Spect 



The ZX Printer-
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set-including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac-
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 

The ZX Microdrive-
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5 seconds. And you'll be able to connect 
up to 8¦Microdrives to your Spectrum via 
the ZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price.The Microdrives will be 
available in the early part of 1983 for 
around £50. 

How to order your ZX Spectrum 

ZX Spectrum software on 
cassettes-available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation...Chess...Planetoids... 
History... I n ventions... VU-CALC.. .VU -3D 
...Club Record Controller...there is 
something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 
This module incorporates the three 

functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to your Spectrum and you can 
control up to eight Microdrives. 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 for around £30. 

• • • 

i n c z l a i r -
Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 

BY PHONE-Access. Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 

Access or Trustcard. 
EITHER WAY- please allow up to 28 

days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt-and we 
have no doubt that you will be. 

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order .71 
Qty Item Code Item Price Total 

£ £ 
Sinclair ZX Spectrum-16K RAM version 100 125.00 
Sinclair ZX Spectrum-48K RAM version 101 175.00 
Sinclair ZX Printer 27 59.95 
Printer paper (pack of 5 rolls) 16 11.95 
Postage and packing: orders under £100 28 2.95 

orders over £100 29 4.95 
Total £ 

Please tick if you require a VAT receiptD 
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
•Please charge to my Access/Barclaycard/Trustcard account no. 
•Please delete/complete 
as applicable 
Signature 
PLEASE PRINT 
Name: Mr/Mrs/Miss 
Address 

YOC 9021 

FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application. 



Sinclair ZX Spectrum-technical data 

Dimens ions 
Width 233 mm 
Depth 144 mm 
Height 30 mm 
CPU/ memory 

280A microprocessor running at 3.5 MHz. 
16K-byte ROM containing BASIC interpreter and 
operating system. 

16K-byte RAM (plus optional 32K-byte RAM on 
internal expansion board) or48K-byteRAM. 
Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys. plus16 graphics 
characters. 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto 
repeat. 
Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colour also settable to one of eight colours. Will 
drive a PAL UHF colourTV set. or black and white 
set (which will give a scale of grey), on channel 36. 
Sound 

Internal loudspeaker can be operated over 
more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computerallow connections to external amplifier/ 
speaker. 
Graphics 

Point, line, circle and arc drawing commands 
in high-resolution graphics. 
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 
Colours 

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER. 
BRIGHT and FLASH commands. OVER may also 
be set, which performs an exclusive-or operation 
to overwrite any printing or plotting that is already 
on the screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT, PLOT. DRAW or CIRCLE 
commands, or locally within these commandsto 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright-
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command. The 
eight colours available are black, blue, red, 

magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright. 
Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines - displays 
the program listing or the results of program or 

, command execution. The bottom section -
''normally the last 2 lines - shows the command or 
program line currently being entered, or the 
program line currently being edited. It also shows 
the report messages. Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines. 

Mathemat ical operat ions and funct ions 
Arithmetic operations of+, - , X. -+-, and raise 

to a power. Mathematical functions of sine, 
cosine, tangent and their Inverses; natural logs 
and exponentials: sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi. 

Numbers are stored as five bytes of floating 
point binary - giving a range of +3 X10'39 to 
+7X1038 accurate to 912 decimal digits. 

Binary numbers may be entered directly with 
the BIN function. ̶ , > , <,>••, <̶ and < > may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) or1 (true). Logical 
operators AND. OR and NOT yield boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEF FN, and called using FN. They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

There is a full DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 
Str ing operat ions and funct ions 

Strings can be concatenated with +. String 
variables or values may be compared with ̶,>.<, 
>̶, <̶, < > to give boolean results. String func-
tions are VAL.VALS.STRS andLEN.CHRS and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form aS (x TO y) 
Variable names 

Numeric - any string starting with a letter 
(upper and lower case are not distinguished 
between, and spaces are ignored). 
String-AS toZ$. 
FOR-NEXT loops-A-Z. 
Numeric arrays - A-Z. 
String arrays - AS toZ$. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 

Arrays 
Arrays may be multi-dimensional, with sub-

scripts starting at 1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 

Expression evaluator 
A full expression evaluator is called during 

program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments toGOTO, 
GOSUB, etc. 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator. 
Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and aSchmitt trigger is used to remove 
noise on playback. 

All saved information is started with a header 
containing information as to its type, title, length 
and address information. Program, screens 
blocks of memory, string and characterarrays 
may all be saved separately. 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or vanables 
names coincide, the old one is overwritten. 

Programs may be saved with a line number, 
where execution will start immediately on loading. 

The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 
Expansion por t 

This has the full data, address and control 
busses from the Z80A. and is used to interface to 
the ZX Printer, the RS232 and NET interfaces and 
theZX Microdrives 

IN and OUT commands give the I/O port 
equivalents of PEEK and POKE. 
ZX81 compat ib i l i ty 

ZX81 BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are as 
follows. 

FAST and SLOW: theZX Spectrum operates at 
the speed of theZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: theZX Spectrum scrolls automatic-
ally. asking the operator "scroll?" every time a 
screen is filled. 

UNPLOT: theZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set: the ZX Spectrum uses the 
ASCII character set, as opposed to the ZX81 
non-standard set. 

ZX81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out a full upperand 
lower case character set. and the high resolution 
graphics; using LUST, LPRINT and COPY. 
ZX81 software cassettes and the ZX16K RAM 
pack will not operate with theZX Spectrum 

• • • 

i n d a i r 
ZX Spectrum 
Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tei: Camberiey (0276) 685311. 



£14.95 inc 

M E T E O R O I D S 
This version has been hailed the 
best: 3 sizes of meteoroids, saucer, 
wrap-around screen, bonus ship at 
10000 points, amazing explosions, 
rotate left/right, thrust, fire, 
hyperspace and shield Full feature 
'arcade' sounds and full colour. 
Works with Joysticks (from us at 
£19.50) Only £4.95 mc(16K or 
48K). 

S O F T I M E 
Amazing piece of machine code 
programming - produces a 
continuous real time clock on 
screen all the time -even when 
running/writing another program! 
Has alarm facility. For 16Kor48K. 
only £3.95 

SGFTEK SPECTRUM SOFTWARE 

COMPILER 
Benchmarks 

BBC SPECTRUM (BASIC) SPECTRUM (COMPILER) 
BM1 1.0s 4.8 0.15 
BM2 3.1 8.7 0 0 9 
8M3 8.2 21.1 1.10 
BM4 8.7 20.4 0.99 
8M5 9.1 24.0 1.11 
BM6 13.9 55.3 1.91 
8M7 21.4 80.7 2.14 
What the SUPER C compiler does is almost magical, it turns a 
program written in Spectrum BASIC into a machine code 
equivalent. SUPER C is child's play to use-simply type in a 
program as usual (or load from tape) and in a tew key presses 
SUPER C turns it instantly Into a super fast machine code 
version. It will compilc virtually any Spectrum BASIC 
statement, plus a.few features not available to you usually, but 
extra thought will be required for strings and floating pomt. 
There is no program you can write in BASIC which cannot be 
turned into a SUPER C version. HoA-ever. enhancement 
packages w<ll be available in the New Year to aid string 
handling, floating point, and will offer a host of other features-
each for a nominal cost. With SUPER C your Spectrum win 
run faster than with cither FORTH or PASCAL-and no new 
language to learn' SUPER C comes complete with extensive 
documentation, a manual written by Tim Langdell. example 
programs, and all boxed in a professional library case Less 
than half the price of a compiler for any comparable micro. -
£14.95 inc. 

4 8 K 3 D M A Z E N T U R E 
A maze program and adventure in 
one. Amazing 'monster chase' 
animation and more than a hint of 
dungeons and dragons. 48K only. 

T H E 
Z O L A N A D V E N T U R E 

A full adventure crammed into 16K! 
Quite astounding how extensive and 
engaging this program is. £4.95. 

Please rush me 

Mr/Mrs 
Address 

or for INSTANT CREDIT CARD order 
7 days a week phone: 01-930 9232. 
Send cheques or POs to: 
329 Croxted Road, London 
SE24. Tel: 01-674 4572 
SOPTEK, SPECTRUM SOFTWARE 

O T H E R - W O R L D L Y S O F T W A R E SOfTEK. AT D O W N T O E A R T H P R I C E S 

I m a g i n e a p r o g r a m w h i c h i n s t a n t l y c o n v e r t s 
S P E C T R U M B A S I C in to M a c h i n e C o d e , a n d t r a n s f o r m s 

t h e S P E C T R U M in t o a m i c r o up 
t o 1 0 O t i m e s f a s t e r t h a n a B B C M o d e l B.. . . 

48K ZX SPECTRUM 

COMPILER 



This is the new Commodore 64 Personal 
Computer. 

It costs £299. Not bad for a brilliant piece 
of technology with a 64K memory. 

But then, it's a Commodore. 
And as one of the world's leading high-

performance micro-computer companies, we're 
not exactly unknown when it comes to outstanding 
achievements. 

The Commodore 64's nearest rival - if diat̂ s 
the word - costs over half as much again. 

Here is the specification, a comparison with 
the Apple II, and a coupon. 

The rest is up to you. 

1. A total memory capacity of 64K; 38K 
direcdy available to BASIC. When not using BASIC 
a full 54K is available for machine code programs. 

2. Interface adaptors will allow the use of a 

complete range of hardware peripherals including 
disk units, plotter, dot matrix and daisy wheel 
printers, Prestel communications, networking and 
much, much more. 

3. A complete range of business software 
including word processing, information handling, 
financial modelling, accounting and many more 
specific application packages will be available. 

4. Other computer languages such as LOGO, 
UCSD PASCAL, COMAL and ASSEMBLER arc 
being developed. Existing VIC and 40 column PET 
BASIC programs can be easily converted. 

5. The powerful sound chip gives 3 totally 
independent voices each with a range of 9 octaves. 
User control over music envelope, pitch and 
pulse shapes provides the ability to make your 
Commodore 64 sound like a variety of musical 
instruments, solo or in harmony. 

6. 62 predefined graphic characters plus 

At £299 itfc very little. At 64Kife veiylaige. 



business, educational, home and leisure software. 
11. A second processor option using the Z80 

gives the Commodore 64 the ability to support 
CP/M? 

HOW COMMODORE PIPS APPLE. 

FEATURES COMMODOR E APPLE 11+ 

Base Price £299* £499* 

ADVANCED FEATURES 

Built-in user memory 64K 48K 

Programmable YES YES 
Real typewriter keyboard YES (66 keys) YES (52 keys) 
Graphics characters 

(from keyboard) YES NO 
Upper &. lower case letters YES NO" 

Function keys YES NO 
Maximum 5%" floppy 170 K.B. to 

disk capacity per drive 1 M.B. 143 K.B. 
AUDIO FEATURES 

CP/M? Option 
(over 1000 packages) YES YES 

External ROM cartridge 
slot YES NO 

•EXC. VAT-DETAILS CORRECT AT TIME OF GOING TO PRESS 
"UPPER ONLY 

CP/M' IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC. 

Sound Generator YES YES 

Music Synthesizer YES NO 

Hi-Fi Output YES NO 

VIDEO OUTPUT 

Monitor Output YES YES 

TV. Output YES EXTRA 

INPUT/OUTPUT FEATURES 

Cassette Port YES YES 

Intelligent Peripherals YES YES 

Serial Peripheral Bus YES NO 

ADDITIONAL SOFTWARE FEATURES 

full alpha numerics with upper and lower case 
letters, all available directly from the keyboard 
and displayable in normal or reverse video in any 
of 16 colours. 

7. 40 column by 25 lines colour display. 
In high resolution graphics mode, a bit mapped 
screen gives 320 x 200 individually addressable 
pixels. 

8. The dedicated video chip allows the use 
of high resolution multi-coloured "Sprites" 
(moveable object blocks). Sprites can be moved 
pixel by pixel, independendy of anything else on 
the screen. 

9. Sprites can also be set up in 8 "layers" 
giving full 3 dimensional effects with, if required, 
automatic collision detection between sprites and 
any other screen object. 

10. Machine bus port will accept ROM 
cartridges for many applications, including 

commodore 
For more information on the powerful new 

Commodore 64, and the address of your nearest 

Commodore dealer, telephone or write to us at: 

The Commodore Information Centre, 

675 Ajax Avenue, Slough, Berkshire SL14BG. i 

Telephone: Slough (0753) 79292. 

NAME IMR/MRS/MISS) 
POSITION-

COMPANY ; 
ADDRESS 

POSTCODE TEL 
6 5 K K O B 3 CB83 ¦ 



• Name... 
¦ Address 

¦ Please send me Meteroids 3D Tanx 
I Centipede @ £4.95 each inc. P&P 
I I enclose cheque/PO payable to PK Trontcs Total £ 
• or debit my I I I I 1 1 I I I 1 I I I • 
• Access/Barciaycard 
I Signature 

23 Sussex Road 
Gor les ton 
Gt . Ya rmou t h , 
No r f o l k . 
Tel: (0493) 602453 

dftronk 



ENTER 
THE 
DRAG 
TEACHYOUR 
DRAGON 
TO ROAR! 
A fresh and highly creative 
collection of ready made 
programs designed specifi-
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how to max-
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to-
follow programmed listings, 
this book turns your Dragon 
32 into a complete arcade of 

fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is 
faster than you ever thought possible. 

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth 
explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand 
exactly what will be achieved. 

The book even includes many programming tips and hints usually reserved only for the experts. So whether 
you are a first-time computer user or an 'old hand' if you want to make your Dragon really perform, and feel the 
satisfaction of doing it yourself, this is the book that will show you how! 

MELBOURNE HOUSE PUBLISHERS g^crsjo: 
! J Please send me your free catalogue. 
Please send me: 

131 Trafalgar Road, 
h. London SKlO 

Correspondent!! lo: Glebe Collage, 
Station Kn.id. Cheddmxton. 
l.pighlon Buzzard. BEDS LU7 7N A Trade enquiries welcome. 

Book* 
SPECTRUM 

Unders tand ing Your Spectrum 
CT: Spect rum Mach ine Language 

FurThe Abso lu te Beginner 
• O ve r Th cSpec l r um 
V IC 20 
• V IC Innovat ive Compu t i ng 
DRAGON 
• Enter The Dragon 

£7.95 

£6.95 
£6.95 

£6.95 

£5.95 

ZX81 
! Machine Language Made Simple 

for the ZX8Q & ZX81 £8.95 
• Not On ly 30 Programs £4.95 

Unders tand ing Your 
ZX81 ROM £895 

• Complete S inc la i r Basic 
Course £17.50 
Basic Course cassettes £2.50 
Complete S inc la i r Rom 
Disassembly Part A & B £9.95 

Cassettes 

16K SPECTRUM 
Over The Spect rum No. 1 £5.95 

G Over The Spect rum No. 2 £5.95 
Over The Spect rum No. 3 £5.95 
Programs f ru in Spect rum 
Machine Language Rook £5.95 

48K SPECTRUM 
Penetrator 

: TheHobb i t 
STANDARD VIC 20 
• V IC Innovat iveCasset te 1 
• V IC Innova t i ve Cassette 2 

V IC Innovat iveCasset te3 
7T V IC Games Pack 

The Wiza rd & The Princess 

£6.95 
£14.95 

£5.95 
£5.95 
£5.95 
£5.95 
£5.95 

A l l prices include VAT where appl icab le 

A l l Me lbourne House cassette so f tware is uncond i t i ona l l y guaranteed against mal func t ion . 
Access orders can be telephoned th rough on our 24-hour ansafone (01) 8587397. 
I enclose my cheque/money order for £ _ 

Please debit my Access card No. 

S igna tu re 

Address 

Name. 

Postcode 

P leaseadd80p fo rpos t and pack £ J B L 

TOTAL £ . 

.Exp i r y da te . 

YC2 

MELBOURNE HOUSE PUBLISHERS SffiC 
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SOFTWARE 

SOFTWARE FOR ALL presents programs for the people! Our list 
of original programs for theBBC, DRAGON, and SPECTRUM is 
growing every day! Reasonably priced. Ingenious use of 
programming. Excellent entertainment. These are the hallmarks of 
SOFTWARE FOR ALL 

Order now for fast delivery or visit one of our dealers. There's big 
things happening for all computer users.. . That's why we're called 

SOFTWARE FOR ALL! 

PAIRS 

INTRUDER, 

A computerised version of 
the original card game with 
Hi-Res graphics 

£6.45 
AREA RADARICONTROLLER 

POLAR BEAR 
Educational game for 

8-12-year-otosincorp 
simpltmaths tables 

You're in the control tower at Heathrow and ii "s your joo 
to control up to 79 aircraft. taking otl. landing. or ¦ust 
passing through VERY ADDICTIVE - HIGHLV 
FRUSTRATING* • 

PHARAOH S TOMB 
:ZX SPECTRUM 

3D Maze Game 
and Adventure 

rolled into one! 48K 

SPACE KINGDOM 
BatUfl yOyr way arouro tne Planets toDecome fu^r o« trw 
Ga"a*y' k c e ^ m use of g'apncs and sound 32K 

£7.95: 

CAR WARS/ALIEN PLANET 
Two addictive graphics 
games doth BASIC 
and Machine Code. 

£6.95 
T C 2 H 

F»ght for survival on an island inha&ted by hungry, 
dangerous cannibals. BASIC and machine code 

program 

Utility Pack2 £7.45 
Disassembler, program crunch and text editor- 32K 

An adventure game in 
which you fight your way 

through many obstacles to 
escape 

MH7?CF1 16.95 

BEEBTREK 
flea; timeaavanceo Sta'UeK (>ame 
Extra facilities inc ude 
c-'coe sate 'es - ^ B 
'camade rep&rts ̶ v 
\ on-wafd V ? ^ 
compu t e ! 

£7.95 

S E N D T O D A Y ! Post to SOFTWARE FOR ALL. Dept YC. 72 North street. Romford. Essex or Phone (0708) 60725 

Name 

Address: 

Please send me Please bill my Access/Barclaycard/Amex No: 

SOFTWARE I 

Please add £1.00 P&P per order 

Total 

t enclose Cheque/P 0. made payaNe to 
FOR ALL 

1.00 
SOFTWARE 

FOR ALL 
"Programs for the people" 
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YOUR LETTERS. 
DRAGON SAVE 
/ / a v i n g had many initial problems 
/ / with program crashing on my 
Dragon 32 and Ferguson tape, I 
would like to pass on this tip to your 
readers. 
It is no use relying on the five-pin 

DIN-plug to jack-plug lead supplied 
by Dragon for use with the machine 
to Save and Load programs. To 
obtain reliable saving and loading, a 
five-pin D IN to five-pin D IN lead is 
required, this being coupled from 
the D IN socket on the Dragon to the 
D IN socket on the Feguson cassctte. 
The tone setting on the Ferguson 
should be set to maximum, the 
volume setting to half-way. 
Using the method has only one 

drawback, as it loses the Dragon's 
remote control feature. 
It is therefore important that to 

save a program users have the 
cassette running before the CSave 
command is entered and conversely 
the C.Load command entered and 
(S commcnccd before the Play 
button is pressed. 
The principle behind the use of 

the D IN lead is that it gives a better 
impedance match, and therefore a 
better yield. 

N J Peake, 
Bcrryhill, 

Stoke on Trent. 

BREAKER 
I J / i t h reference to Gino Cracins' 
¦ r ¦ r program in Software File ̶ see 
December 1982 ̶ which will break 
any ZX-81 program upon loading, 
there is a much simpler way to 
achieve this, because the routine is 
already in the ROM. Just type: 

FAST (N / l ) 
RANO USR 8361N/U 

The waiting-to-load pattern will 
appear on the screen. Start the tape 
recorder. When the program has 
finished loading, an error message of 
GfO will appear. Ignore this, then 
treat the program as a normal one: 
type List. 

T J Rogers, 
Newbury, 
Berkshire. 

VIC COLOUR 

/
own a Vic-20 and personally 
think that it is a great machine 

but one of its minor failings is its 
colour display, which tends to be 
rather dull. However, this can be 
rectified in a few moments after a 
minor adjustment. 
Remove the three screws holding 

the top half of the machine ̶ the 
keyboard ̶ and gently take it out. 
Test it face down, on the keys. 
Facing you, nearest the video-audio 
DIN socket there are two light-blue 
plastic screws with Phillips-type 
heads. Plug in the Vic and switch on 
TV as normal. 
The right-most plastic screw, the 

one nearest the video-audio DIN 
socket should be turned very slowly 
clockwise. 
You will immediately notice a 

great improvement in clarity and 
brilliance. Colour can also be ad-
justed using the TV's own colour 
controls in conjunction with the 
turning screw to reach the desired 
effect. 
Replace unit keyboard carefully. 

Although removing the unit is not 
something that Commodore would 
approve of, i f done properly it only 
takes a few minutes. 

Des Taylor, 
Beckenham, 

Kent. 

LONG MEMORY 
A point that all owners, and 

f i prospective owners, of Dragons 
should note is that they have over 
29K of user memory available ifthey 
ask the beast to give it to them. The 
default values leave only about 26K 
on offer but if, after power-up, you 
type in PClear 1 and then request 
?Mem you will be told 29127, 
which is nice to know. 
A colleague of mine has a Dragon 

that was hatched slightly earlier than 
mine, and he reports that he needs to 
type in PModc 0,0 to get the 
machine to accept the command to 
free those extra graphics pages for 
other use. Even though his machine 
is in that mode by default, it needs to 
be told it is! Perhaps some changes 
have been made to the ROM. I f you 
have gone through PClcar 1 you 
need to remember to go through 
PMode and PClcar statements of the 
correct value before running spec-
ifically graphics-orientated pro-
grams; otherwise you will get FC 
errors thrown at you. 
I have not yet found a use for those 

29K + , as I am still at the novice 
stage of Dragon taming. However I 
am sure it could be valuable in terms 
of data and file handling and it 
surprises me that no reference is 
made to the possibilities in the 
manual, nor has it been mentioned 
by other commentators as far as I am 
aware. 
It points up the need for somebody 

to produce some decent documenta-
tion on the machine as I believe 
that at present a great deal of its 
potential is unrealised. The books on 
the 6809 originating in the USA are 
both ovcrdetailed for my purposes 
and too darned expensive! 
I should also point out to potential 

computer purchasers, with the sort 
of brain-ache that I developed before 
making my decision, that the routine 
above makes many of the compari-
sons between machines entirely 
spccious; after all Commodore will 
charge you a sum of about £30 for an 
extra 3K of user RAM. 

Stephen Mummery, 
Bury St. Edmunds, 

Suffolk. 

SAINT JUDE 

/
have been one of the many 
ZX-81 owners for over a year 

now. Until last week I was also one 
of the many ZX owners who had 
never managed to load a commercial 
software tape successfully. I had 
tried two different tape recorders, 
one normal and one computer-
compatible, mains supply and 
battery, and even a prayer to Saint 
Jude ̶ I hear lost causes are her 
speciality. 
I was on the point of convening 

my ZX-81 into a short-range ballistic 
missile, when a freak accident 
changed my fortune. 1 left the 
machinc plugged in overnight and 
my two-year old child engaged the 
Fast Forward button on the tape 
recorder while I was at work. 
In a frenzy of panic I hurled the 

nearest tape into the machinc and 
loaded. The signal on the screen still 
appeared normal but to my horror 
came up with the report O/O. And 
lo!, there it was: Your Computer's 
flcxidisc program. Since then every 
program that I have offered has 
loaded without so much as an 
adjustment. Could this have had 
anything to do with the slowing 
down of the tape deck and therefore 
the computer finding it easier to 
accept the signal? Meanwhile to all 
those ZX-81 owners out there. Do 
not despair with your machine, just 
give it some stick! 

I Harrison, 
Slough, 

Berkshire. 

DISPLAY FILE 
T w o errors were printed in the 
/ December issue in Your Letters. 
Patrick Couser claims to have found 
location of the display file in a 16K 
ZX-81. First error: his letter states 
an address of 49340. You can not 
use addresses greater than 32768. I f 
the address is higher than this, the 
ZX-81 effectively subtracts 32768; 
that is Peek 32769 equals Peek 1, 
Peck 32770 equals Peek 2. His value 
of 49340 is the same as 16572. 
Second error: the screen starting and 
finishing addresses can only be at the 
locations quoted i f a short program 
is sitting in the ZX-81. The screen 
area always starts directly after your 
program area. Use a longer program 
and the screen area would be higher 
up in the memory. This is not a 
problem: the Sinclair manual quotes 
the system variables 16396 and 
16397 as the pointers to the Display 
File Start ̶ the screen area. In any 
program if you include a line thus: 
LET Z = PEEK 16396+ 256*PEEK 

16397 + 1 
then Z will hold the start address of 
the screen area. Note: the +1 is 
added at the end, since the first 
character in the display file is a 
character 118 ̶ Newline character 
̶ and must not be altered. Try these 
examples to prove the point: Enter 

the previously-mentioned Let Z etc, 
as a direct command into an empty 
ZX-81. Then enter the following 
direct commands: 

POKE Z.23 
This will Poke a ' in top left hand 
corncr of the screen. 

POKE Z«-31,23 
will put an * in the top right-hand 
corner of the screen. Caution: the 
end of each line in display file is a 
118 Newline character which must 
not be altered. You must allow for 
this i f Poking the screen area. 

POKE Z +32.23 
will most definitely casue the ZX-81 
to crash. Try POKE Z +34,23 and 
you wil l Poke a * on to left-hand 
position of second line. Just in case 
you haven't realised, you simply add 
33 to Z to go to a lower line. For 
example, to Poke a * to centre of the 
screen add 330 to get to centre line, 
and add 16 to get to centre column. 
Try: 

POKE Z +346.23 
In Software File, the List Self 

Starter claims to be a method of 
stopping games which self-start and 
cannot normally be listed. It stated 
that Poke 16389,127 followed by 
New Newline before Loading would 
do this. 16389 is the pointer to 
RAMtop. It claimed this method 
enabled ZX Chess to be stopped. 
Whilst it possibly stops this game, it 
most definitely will not stop all 
games. This method simply reduces 
RAMtop such that there is insuf-
ficient memory for the game to Run. 
To stop games say of only 5K, you'd 
need to spend several weeks trying to 
decide the appropriate value to 
reduce RAMtop down to such that 
the game can Load but not Run. 

G A Bobker, 
Bury, 

Lancashire 

A CAUTION 
A j f a y I add further point to the 

/Yl Sinclair saga. Like Mr Keevy 
̶ December 1982 ̶ I got weary, 
hearing the same, regular extension 
of delivery forecast and finally 
cancelled my order at the end of 
August, by phone and following 
letter. 
I heard no more of the matter until 

I received my November Access 
statement. This contained a debit in 
favour of Sinclair Research, dated 
Octobcr 19th. No Spectrum has 
been delivered, there has been no 
word from Sinclair and I have never 
signed any authorisation for Acccss 
payment, since the original order 
was by phone. 
The answer would appear to be: 

warn the credit card company as well 
as cancelling with Sinclair, though 
in my case I have ended up closing 
my Acccss account and am currently 
trying to get them and Sinclair to 
sort out the balance. 

R K Davis, 
Silverdale, 

iMncashire, I 
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NEWS 
It came f rom outer Handsworth ̶ the £150 
BBC robot buggy crawls into the classroom 

TOP 20 
Game 
• 3 D 
Defender 

• S t a r Trek 
•Gulpman 

•Btock 
Crystal 

• Amo k 

• T ime Gate 
•Trader 
C Mazogs 
•W inged 
Avenger 

C JHoppor 

•Chess 
• Starwars 

•S t a r 
Raiders 

DPac-Man 
•Scramble 
• Star Trek 

•Escape 

• Submarino 
Com-
mander 

Space 
Walk 

• Pimania 

• Ghost 
Attack 

Company Machine 
J K Greye ZX-81 

Macronics ZX-81 
Campbell Spectrum 
Systems 
Carnell ZX-81 
Softwaro 
Audio- Vic-20 
genie 
Quicksilva Spectrum 
Pixel ZX-81 
Bug-Byte ZX-81 
Work Spectrum 
Force 
Rabbit Vic-29 
Software 
Bug-Byte BBC 
Audio- Vic-20 
genie 
Atari Atari 

Atari Atari 
Quicksitva ZX-81 
Salaman- Dragon 
der 
New Spectrum 
Generation 
EMI Atari 

Bug-Byte BBC 

Automata ZX-81 
Dragoh Dragon 

ANOTHER FRUIT of the Computer 
Literacy Project is the BBC Buggy 
developed for the BBC by the 
Microelectronics Education Pro-
gramme. The Buggy is a three-
wheeled precision vehicle which 
operates from a BBC model B 
microcomputer. Described as a 
"programmable robotic device" the 
vehicle is driven by two stepper 
motors. It contains sensors which 
can detect light, and collisions, and 
there is also an infra-red transceiver 
underneath capable of reading bar-
codes or following a line. 
The device has been produced 

primarily for education. A series of 
graded programs is supplied with 
the package designed to demonstrate 
the nature of programmable control 
using the wehicle in an imaginative 
manner. Future developments will 
include a pen-up, pen-down 
mechanism. 
The Buggy will be sold as a con-

traction kit complete with software, 
circuit boards, stepper motors and 
control cables. A screwdriver is the 
only tool required to assemble it. 
The price will be around £150 and it 
will be available in March from 
Economatics, 40 Orgreave Crescent, 
Dore house Industrial Estate, 
handsworth, Sheffield S31 9NQ. 

Barton sleuths use micro to 
deflate £2 million fraud claims 
WHEN POLICE SWOOPF.D on Oxford's 
"scroungers" last year and smashed 
what they claimed was a multi-
million pound fraud, they could 
hardly have expected that a micro-
computer would come to the aid of 
the claimants. 
While banner headlines told how 

Operation Major had smashed a £2 
million social security fraud the 
Claimants Defence Committee 
claimed that the facts were rather 
different and asked a local com-
munity ccntre, the Barton Project, to 
use their computer to keep track of 
the cases as they appeared in court. 
The Barton Project went further and 
developed a 40K welfare rights 
program in Basic. This can tell 
claimants what they should be 
receiving and is designed to be used 
by any community centre which 
could afford a home computer like 
the Lynx or Commodore 64. 
The analysis of the cases showed 

the total fraud to be less than 
£63,000 rather than over £2 million 
and according to Mike Noble of the 
Barton Project some who were 
convicted were owed more by the 
DHSS than they were alleged to 
have fraudulently claimed. 
Mike Noble wrote the welfare 

r ights program in Reasearch 
Machines Basic but has deliberately 
designed it to make it easily 
translatable for any home computers 
with 40K of spare memory. Mike 
Noble points out that " T he 

complexity is in the rules themselves 
and reducing them to I f . . . Then 
statements, not in the program itself. 
The average games program in the 
back of Your Computer has more 
complicated Basic." 

Anyone using high resolution graphics on the BBC model B is limited to a 
maximum of 8K RA M to program in. Modes 0, 1, and 2 take up 20K of the 
available 32K and the operating system consumes a further 3.5K which it 
needs for work space. Acorn's answer to this memory shortage in the 
Tube; a J MHz data bus which permits the model B to be connected to a 
second processor. From the end of March two eight-bit processors, a 
6502 and a ZSO, will be on sale for £195 each. Both supply a further 64K 
RAM of which 48K will be available to the user. At a later date Acorn is 
going to release a 16-bit processor with the capacity to address a massive 
16 Mbytes of RAM. Adding a second processor should result in 
significant improvements in processing speed. Since the second 
processor will take over the task of interpreting and running programs it 
will leave the first processor free to handle all input/output operations 
such as writing to the screen or scanning the keyboard. 

I 
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NEWS 
Commodore 
compiler 
PETSPEED IS THE FIRST optimising 
compiler to be released for any 
microcomputer. Several compilers 
arc now available for the BBC 
Micro, the Spectrum and even the 
ZX-81. These just concentrate on 
converting a Basic program into 
executable machine code and can 
only cope with about 80 percent of 
the available Basic commands. An 
optimising compiler goes a step 
further in trying to compile code 
efficiently and compactly. 
Petspeed runs on the Commo-

dore-64 and the Pet, and makes 
programs run up to 40 times faster. 
Typical compilation times average 
two minutes, one second per line of 
Basic code, and most programs can 
be completed in about five minutes. 
'ITiis is a far more substantial 

package than the other compilers for 
home computers, although at £125 it 
costs correspondingly more. It 
comes with a security device ̶ a 
donglc ̶ which plugs into the back 
of the computer and protects 
Pctspced from unauthorised tamper-
ing. In addition the compiler makes 
a few improvements to Pet Basic: it 
allows long variable names to be 
used and extends the Def FN 
command to handle strings. 
Petspccd is available direct from 

Oxford Computer Systems, Wood-
stock, Oxford or from Commodore 
dealers. 

Texas extends range w i th £90 
16-bit black and whi te micro 

-
- c s 

TEXAS INSTRUMENTS will launch the 
TI-99/2 in Britain later this year. 
Texas unveiled the new machine at 
the I^s Vegas show in January. 
Specification includes 5K RAM, 
16-bit processor ̶ the new T I 99/95 
chip designed in the UK ̶ and a 
moving-key keyboard, all for £90. 
The machinc will have plug-in 
ROM packs with additional pro-
gramming languages like Pascal and 
Logo. 
Texas is backing "computer-

literacy" machines which primarily 
teach you about computing rather 
than the family micro. It is the 
cheaper end of the market that Texas 
find interesting. 
A family of hand-held Basic com-

puters is also scheduled for release 

this year. However, the TI-99/4 is 
not to be phased out. The machinc 
has been very much the poor relation 
in the home computer market, suf-
fering from the effects of its initial 
test-marketing at a pricc of £650. 
Since November when a £50 money-
back voucher effectively brought the 
pricc down to £150 sales have 
quintupled and Texas is now out of 
stock both in Britain and America. 
There are now six production lines 

operating solely on TI-99/4 pro-
duction in the States ̶ executives 
have been turfed out of their suites 
in Lubbock to create floorspace ̶ 
plus the Italian facility at Rictta 
which assembles the machines for 
the European market. 
A further plank in the market plat-

Sands of Timex may run out soon 
for British Sinclair production 
SINCLAIR IS PREPARED to stop 
producing computers in Britain if 
the Timcx dispute cannot be 

THE 
GUARDIAN 

Next month a rut-pr ice entry 
to the phone-line version w i l l 
be offered by the Prestel ser-
vice of Br i t ish Telecom. This 
w i l l have a l ibrary of l.nOO 
programs at the start, covering 
the usual range of education, 
video games, household man-
agement and the l ike, all fed 
di rect ly into the home com-
puter. 

The BBC service w i l l be Kin 
wi th around 500 programs, 
many of them for school! and 
supplied by the Government's 
Microelectronics Education. 
Programme. 

Drunk with success? 

resolved. At Timcx in Dundee, 
where the Spectrum and ZX-81 com-
puters are made, the management is 
threatening to sack 1,900 of the 
workforce. I f the threat is carried out 
and the workers go on strike Sinclair 
Research "wil l move our business 
elsewhere, probably permanently." 
Sinclair Research claims that this 

will not hit production of the ZX-81 
and Spectrum. "We have large 
stocks, we could do it overnight ̶ 
there would be no effect on 
customers." British production of 
the ZX-83 which Sinclair Research 
boffin Nigel Searle describes as "a 
radically different computer" could 
be endangered ̶ although the 
machinc is not due to go on sale till 
the Autumn. 
600 work on the computer lines at 

Dundee and these too would lose 
their jobs i f Sinclair follows the 
example of Timex's other high 
technology product ̶ the Nimslo 
3D camcra ̶ which stopped pro-
duction at Dundee just before 
Christmas to move to Japan. 
Sinclair's computers already 

include chips made everywhere from 
El Salvador to Portugal and the 
company is now prepared to move 

production of the finished 
computers overseas if it is not happy 
with the alternatives in Britain. 

form will be the addition of pro-
gramming languages like Fortran 
and Pilot for the TI-99/4. With the 
new Peripheral Expansion System 
the computer's memory can be en-
larged, diskettes can be run and 
printers connected. The mother-
board, has eight slots for peripheral 
board-type cards, one of which is 
used to link the system to the com-
puter console. Additional peripheral 
cards arc plugged in to add the 
desired functions. There is room to 
install one T I disc drive in the box, 
3nd two additional disc drives can be 
added externally. 
Texas is more interested in semi-

conductor design than in electro-
mechanical devices like disc drives. 
Research is primarily into chips. 
The Tl-99/9 which will appear in 
the TI-99/2 computer has control 
logic built into the chip and 256 
bytes of onboard RAM ̶ not a 
microprocessor but a micro-
controller, says the company. It has 
strong possibilities for robotic/real-
time applications. 

Currah Computer Components have produced a speech synthesiser for 
the Vic-20. They have given it the same name, Chatterbox, as a similar 
device for the Spectrum, described in last month's news pages. Like its 
namesake it allows the user to construct an infinite vocabulary of spoken 
words out of a number of sound units. >45 an extra the Vic Chatterbox 
incorporates a series of software routines in EPROM to facilitate 
programming of the device. These include an interrupt driven routine 
which voices the keys as they are pressed, and software for inputting 
speech phonetically. The speech synthesiser will be distributed through 
the Spectrum dealer chain or is available directly from Currah Computer 
Components, Greythorpe Industrial Estate, Hartlepool. Recommended 
retail price is expected to be around €60. 
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ATTENTION ALL DRAGON OWNERS! 
FED YOUR DRAGON LATELY? 
THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM A c t i v e S o f t w a r e ! 
OUR POLICY IS 1 0 0 % CUSTOMER SATISFACTION ̶ T R Y U S ! 

8 CHALLENGING GAMES ON ONE CASSETTE ̶ EACH GAME INCORPORATING THE 
SPECTACULAR FEATURES OF tHE DRAGON 32.̶  
• BRILLIANT COLOUR* •IMPRESSIVE HI-RES GRAPHICS* 'EXCITING SOUND EFFECTS* 

1) Interplanetary Trader ̶ 20k+! 
The year 2283. Occupation:-Space Trader. Tour the Solar 
System in this real time game. Very challenging and 

. . feature packed. 3) Wumpus Mansion ̶ 20k +! 
Incredible Fun!! Outwit the Wumpus (if you can....)and 
raid the treasures of the Mansion. But don't trigger the 

. . . . . ̶TIME BOMB! ̶ 
5)HĩLo ̶20k+! 

Is it skill or is it luck?? Turn £50 into £1,000.000 with 
this simple, yet highly entertaining game. Super sound. 
_ , . . . Brilliant colour, and graphics. 7) Atom Hunt 
Full colour, sound, and graphics add to the excitement of 
this addictive game of deduction. Features:- 1 to 4 
players: individual scores and ratings. 

2) Execution ̶20k+! 
A hangman style game with a difference. Play the 
computer or an opponent. Lots of extra features. Good 
. . . . graphics and sound. 4) Wipeout 
Compulsive, exciting, challenging game of fast reaction. 
Begins easy but gets progressively harder. With sound 

. _ and graphics. 
6) Snail Pace 

Announcing: -SNAIL DERBY-! Supet entertainment! 
Computer calculated odds and form. 2 - 8 snails per 

race. Beat the bookie! Full Graphics. 
8) Air Assault 

Blast the skyscrapers with ultra-high explosive bombs 
and clear a space to land your crippled aircraft before 
crashing. Hi-res graphics and sound. 

^ * All 8 programs supplied for the realistic price of just: ̶ 
& * All 8 programs double recorded on our own quality tape. 

^ * No-quibble replacement guarantee. * 48 hour dispatch. 
'H'wv^Send Chq/RO. to: Active Software. Temple House, 43 -48 New St., Birmingham B2 4LH. £5 75 • 25p 

P& P 

THE SPECTRUM POCKET BOOK 
160pp £% p / \ Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair 

•fr | | I Learning Lab, turns his attention to the ZX Spectrum — the book you have been 
waiting for! All the material in the book is totally new. 

Hints & Tips Programs 
• Castle walls; boiling oil and lovely slurping 
noises 
• Great Fire of London; try and change the 
course of history 

• Chase; outwit the pursuing robots and lead 
them to their doom 

• Truly amazing; generate a new maze puzzle 
every go 
• Reversi; the classic oriental strategy game 
with board screen display 

• 3D Maze; race against time and three 
dimensions to escape. 

AlSO Available ZX81 PockctBook 138pp £5.95 
ZX80 Pocket Book 128pp £4.95 

Atom Business HOpp £7.50 

Discover new ways of using PR INT; INSTR functions, 
VAL, PR INT US ING , hexadecimal conversion, upper 
case conversion, load and save arrays. BEEP with sliding 
tones, automatic scroll and how to use all the machine 
features within machine code. 

Machine Code 
All the tools you need to write machine code effectively. 
Graphics tool kit — debug monitor — symbol assembler 
(with labels, all E D commands, O R G statements, forward 
and relative jumps) — disassembler (with label assign-
ment); now you can really dig into the Sinclair R O M ! 
This section alone would be stupendous value for money! 

Cassettes Spectrum games as opposite £5.00 

Spectrum machine code as above £5.00 

f o r Z X 8 1 Nowotnik Puzzle, Demoli t ion&Tenpin £5.00 
3 Adventures: Greedy Gulch, 

Prices Magic Mountain, Pharaohs Tomb £5.00 
include VAT ZX8 I Pocket Book Cassette £5.00 

PHIPPS ASSOCIATES Dept A FREEPOST EM463 (No stamp required) 

99, East St, Epsom, Surrey KT17 1BR. 

Telephone 03727-21215. 24hr phone service, mm**. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. m m t m 

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

Computerniks in Worcester Park 

THE ASSOCIATION o f London Computer 
Clubs ̶ ALCC ̶ binds together most of the 
clubs in the London area in a very effective 
organisation. Its functions are many and 
varied. It has established electronic communi-
cation between clubs, organises the annual 
London Computer Fair, co-ordinates club 
activities and generally tries to promote hobby 
and recreational computing. 
Ixx>king at the map of London early last 

year the officers of the ALCC saw that there 
was a large tract o f South London running 
from Croydon to Woolwich which was not 
furnished with a computer club. Let there be a 
club in Worcester Park, they cried, and to this 
end they organised a computer fair at the 
Worcester Park Library. By the end of the fair 
more than 100 members had signed up for the 
new club which now meets regularly once a 
month at the Worcester Park Library. 
The evening Your Computer visited the 

club, Prestel adaptors for the BBC Micro and 
the Sirius were on display for the first time. 
Adapting these micros to link up with Prestel 
is largely a software problem. Harry 

Networking is but one of 
the ALCC's interests. 
Simon Beesley checks out 
his Worcester sources. 
Broomhall, who has written the software 
package for the Sirius, demonstrated it using a 
Tantel adaptor. Bob Forster from the 
Richmond CC used an acoustic Modem with 
the BBC package. 
This was an interesting introduction to the 

variety of services the Prestel network offers. 
Aladdin's Cave on Prestel contains a number 
of pages of software which can be downloaded 
into some of the popular home micros. After a 
few false starts Bob Forster managed to 
download and run on the BBC a useful little 
program which explained the basics of digital 
electronics ̶ an impressive demonstration. 
The ALCC itself provides about 300 pages 

of information on Prestel. These include a 
newsletter, a magazine section, snippets of 
information on particular micros and pages 
devoted to the activities of each member club. 

Local society news 
Bognor Regis Bugs 
BOGNOR REGIS now boasts two computer 
clubs, RAMS and BUGS. RAMS, the Regis 
Amateur Microcomputer Society, meets on 
the second Tuesday of each month at the 
Regis Centre and tends to be a little more 
formal in its approach. BUGS, the Bognor 
Users Group, meets on the last Thursday at 
the RAF Association Club, Waterloo Square. 
Contact R H Wallis on Pagham 66795 for 
details on RAMS, and the Bognor Micro-
centre on Bognor 828108 about BUGS. 

South Nor thamptonsh i re 
SOUTH NORTHANTS Microcomputer Users, 
Group have changed their meeting place to the 
Anchor House, Moat Lane, Towcester. They 
meet weekly on Wednesday evenings. Ring 

Simon Clark on 0327-52191 for further 
information. 

Start ing in Sut ton 
SUTTON COMPUTER CLUB has just he ld its 
inaugural meeting. In the future, meetings wi l l 
be held monthly in the main library, Sutton, 
Surrey. For further details contact Jennifer 
Weller on 01-661 5046. 

Cannock compu t i ng 
CANNOCK COMPUTER CLUB meets f o r t n i gh t l y 
at the premises of Cannock Computer 
Systems, Old Penkridge Road, Cannock. 
Members own a wide range of micro-
computers from the ZX-81 to the Sirius. 
Subscription is £3 for adults, £1 for students 
and there is a small charge at each meeting to 
cover refreshments. 

We looked up the Worcester Park pages and 
there we were ̶ a Prestel demonstration 
booked for that very evening. Meanwhile, on 
the Sirius, Lcn Stuart, the secretary of the 
ALCC, showed how to edit a page while he 
updated some of the information on the 
ALCC's forthcoming Sutton Computer Fair. 
Also available to ALCC members is the 

mailbox facility which enables them to leave 
and pick up messages for each other. Harry 
Broomhall logged on and received a pre-
formatted frame from David Annals of the 
Croydon CC. Next to a picture of a reef knot 
read the message "Get knotted". 
Finally} Harry Broomhall gave us a glimpse 

of Dynamic Prestel, British Telecom's latest 
development. By accessing BT Research's 
demonstration pages we were able to have a 
look at some moving graphics illustrating the 
Adventures of Prcstel Man. 
Normally the Worcester Park club's meet-

ings have a fairly informal format. Many 
members bring their own computers along, 
which are predominantly Spectrums and BBC 
Microcomputers. The BBC Micro seems to be 
the computer enthusiast's choice and is 
usually well represented at computer clubs. 
Meetings arc held on the first Monday of 

every month. For more information contact 
Norman Beattie on 01-337 3747. • 
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Now that disc drives are 
available for most popular home 
computers David Simpson and 
Simon Beesley examine the 

whole area of mass storage and 
in particular drives for the BBC 

Micro, ZX-81 and Vic-20. 
• - . 

REVOLl 
ONLY FIVE YEARS ago var ious compute r 
industry pundits were predicting the demise of 
the disc drive ̶ to be replaced by magnetic 
bubbles, and other more exotic storage 
devices. 
But that was in the dawn years of personal 

computing, and the disc drive, even though it 
was expensive, mechanical, and unreliable, 
compared to its predicted solid-state 
replacements, has increased in numbers and 
performance while achieving previously 
undreamt-of price reductions. 
Floppy-disc drives are now available for 

most of the wide range of personal computers 
̶ from 800K dual drives for the BBC, down 
to a 42K drive for the ZX-81. The advantages 
disc storage of fer over cassette are 
considerable. Firstly, loading and saving to 
disc takes a matter of seconds rather than 
minutes; secondly the computer does not need 
to read through programs on a disc in 
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sequence but can access any program at any 
part with equal ease. 
Just as valuable a feature is the housekeeping 

role of the disc-operating system. By taking 
over the business of locating programs and 
finding space to store new ones, the system 
removes a large part of the tedium associated 
with cassette storage. 
For the benefit of newcomers to disc drives, 

let us look at how a disc system works and 
explain some of the terms involved. 
The disc itself is coated wi th a similar 

magnetic material to that used on tape. Unlike 
a record disc which has a spiral groove, a 
floopy disc stores its data in concentric tracks. 
It revolves inside a square protective jacket at a 
rate of 300 revolutions per minute. A slot in 
the jacket allows the drive head to pass in and 
out along the disc radius stepping from track 
to track. 
This ability of the drive to move the read-

write head to any track in a very short time is 
what gives disc systems their random-access 
capability. When the correct track has been 
stepped to, there is only a short waiting time 
before the required stretch of data passes 
across the head. 
Around each track, data is stored in a 

blocked or sectored format and a new disc 
needs to be formatted before it can be used. 
Formatting a disc marks out every track with 
an equal number of sectors. 
The number of tracks and the way each is 

split into sectors varies from system to system. 
On the Vic system each disc is given a format 
of 35 tracks with 17 to 21 sectors, while the 
BBC disc-filing system allocates 10 sectors to 
each of 40 or 80 tracks. Sectors in both these 
formats are 256 bytes long. Most drives can 
only handle a fixed number of tracks and type 
of drive used determines whether a disc is 
given 35, 40 or 80 tracks. 

i i 



SURVEY 

UTDN 
l o make the hardware actually do some-

thing appropriate, software must exist in the 
computer. This is known as the Disc 
Operating System or DOS. It is usual for the 
DOS to be stored on one or two tracks of the 
floppy disc. When the computer powers on, a 
small program in ROM "boots up" these 
tracks from the disc into RAM and then jumps 
to execute the DOS. 
Some of the latest disc systems adopt 

another approach which is to store the entire 
DOS in ROM in the computer. This allows all 
the RAM to be used for application programs. 
The three disc systems reviewed in this issue 
use this method. 
One of the tasks of the disc-operating system 

is to keep track of where programs are stored. 
It reserves a few sectors for a directory or 
catalogue. 
When the DOS writes a file to disc it records 

Icontinued on next page) 

MACRONICS SUPPLY a disc-drive system for 
the ZX-81 for £293 ̶ almost six times the cost 
of the computer itself. Some ZX-81 owners are 
remarkably dedicated to the machine and the 
idea of forking out this amount may not seem 
absurb: i f you have already invested in a 
keyboard overlay, a 64K RAM pack or 
perhaps a high-resolution board, fitting a disc 
interface must be the ultimate step in 
customising your ZX-81. 
A surprising number of people use the 

ZX-81 for small business purposes and the 
micro may yet find its final resting place in 
control applications. 
The dreaded membrane keyboard has an ad-

vantage here in being cofTee-proof. For these 
uses, a disc system may also be worthwhile. 
Some people clearly think so. Macronics are 

selling ail the units they can produce, many of 
them to overseas buyers. 
But whether it is good value or not, the FIZ 

interface card and disc drive certainly enhance 
the ZX-81. Tape loading and saving is one of 
the most irritating features of the ZX-81 ̶ 
along with the keyboard. It is both slow and 
unreliable. FIZ loads an 8K program in 10 
seconds and saves 8K in 20 seconds. As disc 
drives go, this is not fast but it is an immense 
improvement on cassette times. The drive also 
makes program storage trouble-free. We 
successfully saved and loaded every program 
first time. 
The system comprises a 35 or 40-track 

drive, an interface card and an expansion bus, 
which plugs into the back of the ZX-81. The 
interface card plugs into the expansion bus 
and contains the Disc Operating System in 4K 
ROM, as well as 2K RAM. There is an edge 
connector on the expansion bus for the 
RAMpack or printer, and a spare slot for an 
additional add-on card. 
Macronics use a bulky 5.25 inch Shugart 

drive with its own power supply, although the 
interface wi l l work with other equivalent 35 or 
40 track drives. 
Nine disc commands arc provided by the 

DOS. These arc called through USR com-
mands. To produce a disc-directory listing, 
displaying the file names of all the programs 
on a disc, you need to enter, 

LET E = USR DIR 

DIR is one of the reserved variables which 

ZX-81 
contain the addresses of the command 
routines. LET E = USR 9999 
calls the initialising routine which assigns 
these addresses. Without initialising you must 
provide the numeric address itself. 

LET E= USR 10008 
for example, is an alternative way of producing 
a directory listing. 
The command, Stat, can be used to find the 

length of a file on disc or the number of free 
sectors left. Newd formats a new disc and 
gives it an identifying name. 
Before calling loading and saving routines it 

is necessary to assign the program name to FS, 
as in: 

LET FS = "NAME" 
LET E = USR DSAVE lor USR 10002) 

The same procedure is required when you 
erase a file with the K i l l command. 
There is also a rather simple facility for 

writ ing and reading random-access records. 
Create sets up a data file with a prc-specificd 
number of records. When the number of the 
record has been assigned to R and its contents 
to RS, Read or Write can be called. 
The limitation to this option is that each 

record occupies a fixed length of one sector, 
128 bytes, and that the number of records in a 
file must be given in advance. 
Compared to other disc systems, the 

commands F IZ offers arc strictly functional 
with no frills and refinements. Storage 
capacity is also relatively small. The maximum 
storage for 35 tracks is 42.5K and 48.75 for 40 
tracks. 
Nevertheless, interfacing a disc drive to the 

ZX-81 is something of an achievement. In the 
light of the micro's limitations this is quite an 
effective disc system. Presumably most buyers 
wil l be content that Macronics have released 
them from the rigours of cassette storage. 
Macronics has also adapted their interface 

for use with the Hungarian micro-cassette 
drive, the MCD-1. But it wi l l not go into 
production of this version until the Hungarian 
manufacturers manage to supply the unit in 
quantity. The price for the drive and interface 
together is expected to be around £200. 
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(continued from previous page) 
its location in the directory. In turn, when it 
reads a file, it consults the director}' to find at 
which sector on which track the file starts. In 
disc usage, incidentally, the term, file, covers 
both programs and data. 
Like cassettes, floppy discs vary in quality 

and price. A single disc can cost from £1.50 to 
£2.50. 
Although they usually bear such labels as 

40-track, 80-track, single-density or double-
density, discs arrive from the manufacturers in 
a blank unformatted state. 
These terms indicate how the manufacturers 

expect them to be used and consequently the 
standard to which they are made and tested. 
Double density refers to the number of bits 

of data that can be stored per inch. A double-
density disc could be formatted to carry twice 
as much data per sector ̶ 512 bytes for 
example instead of 256. 
However, it is certainly possible to use 

double-density discs in single-density format 
̶ just rather wasteful. Similarly, at a pinch, 
you can write 80 tracks to some high-quality 
brands of 40-track discs, such as Wabash. 
Double density should not be confused with 

double-track density which simply means 80 
as opposed to 40 tracks. 
One further distinction to be made is 

between single and double-sided discs. Some 
drives have two opposing read-write heads 
which permit them to read both sides of a disc. 
But, again, although all discs are coated with 
magnetic material on both sides, the manu-
facturers do not test both sides unless the disc 
is to be used with a double-sided drive. 
As the computers are increasing in 

processing power, and shrinking in physical 
size, disc drives are following a similar course. 
The floppy disc was, in its first generation, 

(continued on page 38) 

THE BBC MICROCOMPUTER Disc. Fi l ing 
system consists of several parts. There is the 
Model B computer; the disc interface, which is 
several integrated circuits installed onto the 
main circuit board; the disc-filing system 
software, which is contained in a single 
8K-byte EPROM in one of the spare ROM 
sockets in the computer; one or more 5.25in. 
minifloppy disc drive and associated cables for 
data and power. 
The majority of the disc-interface hardware 

functions arc performed by a single Intel 8271 
disc controller IC. This seems to be a strange 
choice by Acorn as it is now an obsolete device 
and thus costs in the region of £35. There are 
several more modern disc controllers which, 
because of volume production, are much 
cheaper and offer improved performance. 
Unfortunately they are not compatible with 
the 8271. Aside from this chip there are 
several T T L and CMOS chips to handle the 
interface to the disc drives themselves. 
Having had my model B upgraded by the 

addition of the necessary chips at a cost of £72 
plus VAT , I was dismayed to learn that, unless 
I also puchased an Acorn disc drive, I was not 
going to be able to get a disc manual or a 
utilities disc. I already had a pair of brand new 
TEAC-80 track drives which I wanted to use 
so there was no way I was going to buy the 
Acorn discs. The reason given by Acorn in 
their glossy brochure on the Disc system is 
that "the DFS manual is not supplied with the 
disc interface components as when used with 
other makes of disc drive correct operation 
cannot be guaranteed." 
However, when I at last got to read the DFS 

user Guide I found, on page 81, the statement 
"several different disc drives may be used with 
the BBC computer. . I t then describes how 
to set up the link options in the computer for 

different brands of disc drive. Surely some 
clarification of this contradiction is needed 
from Acorn as there is a considerable saving to 
be made by not using the Acorn drives. For 
example the Acorn single drive which has a 
capacity of 100K Bytes is £264 but a CDC 
drive from Microware having the same 
capacity is £172. 
For this review I tested not only the Acorn 

single drive but also drives manufactured by 
CDC and TEAC and all performed satis-
factorily. Also available from Acorn is a dual 
80-track, double-sided disc unit. This is priced 
at £799. By shopping around it is possible to 
obtain many different combinations of disc 
capacity and price at a considerable saving 
over the Acorn units. 
The Disc system User Guide is very well 

written and provides a good introduction to 
disc systems as well as detailed descriptions of 
all the DFS commands and facilities. All DFS 
commands arc preceded by *, in common to 
the Machine Operating System ̶ MOS -
commands familiar to BBC owners. 
Thus "Cat lists the current disc's catalog on 

the screen, 
•DELETE "filename" 

removes a file from the disc and so on. 
The clever thing about the DFS is that all of 

the commands available in the cassette filing 
system of the standard computer are available, 
using an identical syntax, in the disc system. 
This means that most programs wi l l be able to 
run with no modifications when translated on 
disc. Of course there are many more com-
mands and functions available for use with 
discs. To help in using the correct syntax, the 
command ' HE LP can be typed. This then 
displays a list of all DFS or utilities 
commands, with the necessary syntax. 
I f an error is made when typing a command, 

WHEN COMMODORE released its single-disc 
drive for the Vic-20, early last year, it carried a 
price tag of £396. This probably restricted its 
market to those people who were developing 
software for the Vic commercially, or the few 
owners who used the Vic for business 
applications. 
The Vic-1540 now sells for a less daunting 

£300. A further attraction is that it can be 
adapted for the Commodore 64 by changing a 
single ROM chip. 
It has the advantage over cheaper drives for 

other machines of being self-contained. No 
extra disc interface is required and no disc-
operating software needs to be loaded into the 
computer: the Disc-Operating System and its 
related disc-maintenance commands are 
already built in. 
The drive contains its own 6502 processor, 

ROM and 2K RAM. These and several other 
chips make it an intelligent device capable of 
running programs without troubling the Vic. 
Formatting a disc, for example, takes about 80 
seconds but leaves the computer free for its 
own pursuits. 
Since the 1540 uses the same serial port as 

the Vic printer you must reconnect the printer 
to one of the two serial interfaces at the back of 
the drive. By this daisy-chain arrangement the 
Vic can communicate with up to five devices 
through the one port. 

Transferring data in serial rather than 
parallel form means that the 1540 is a little 
slow in disc-drive terms. It takes around 18 
seconds to save a 6K program and 12 seconds 
to load it. This is a few seconds more than on 
the BBC disc system but quite fast enough for 
the average user. 
On the plus side the Vic drive takes the same 

floppy discs as the BBC drives ̶ single-sided, 
single-density ̶ but formats them to give 
almost 170K capacity on 35 tracks. While the 
BBC disc system allows a maximum of 32 
entries per disc, the 1540 can store up to 144 
program or sequential-data files on a disc. 
How easy is it to operate the Vic drive? 

Saving and loading are straightforward and 
use the same Basic commands as the cassette 
system ̶ although you need to tag the disc-
drive's device number, eight, on the end ̶ as 
in SAVE "PROGNAME", 8. 
You can also Verify a program you have saved. 
The other available Basic commands are for 

storing and loading data files to and from disc. 
Print # reads data into the computer. Get # 
has the same function as Input # but only 
transfers a byte at a time. These commands 
must be preceded by an Open command 
which opens an input or output channel to a 
specific device. 
Print # is also used to send one of the seven 

commands which are supplied by the disc-
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this correct syntax is displayed; much more 
useful then something like error 25. 
Some problems wi l l be encountered when 

trying to run certain existing programs on the 
new system. This is due to the fact that user 
R AM under the 1.2 MOS now starts at 6400 
rather than 3584. The extra 2.8K bytes is used 
for DPS work space. Programs such as 
Acornsoft's Snapper, Monsters etc arc 
machinc code programs which were assembled 
to load and run from location 3584, so wi l l not 
work i f loaded somewhere else in memory by , 
the disc system. The solution in this case is to 
* LOAD the program at say 3000 and then 
move it down to 3584, using a short machine 
code routine, before running it. 
Using this approach I am now able to load 

and run Snapper i n unde r f ou r 
seconds.Typically an 8K program takes under 
two seconds to load. Apart from its ability to 
rapidly save and load programs, what else 
significant is there about the disc system? 
Well, all the commands listed in the Disc 

User guide seem to function as listed, but I 
have come to notice a few deficiencies in some 
of the commands. For example there is a limit 
o f 31 files per disc catalogue. Now 31 may 
seem like a lot but with 80-track discs, which 
have a capacity of 200K bytes much of the disc 
capacity is wasted i f programs are short. 
The annoying thing is that the *CAT 

function docs not give any indication of either 
the number of catalog entries made so far or 
the remaining disc storage capacity. You have 
to count the filenames as they are listed on the 
screen or else wait t i l l the error message 
"Catalog fu l l " appears! 
To find out the remaining disc capacity it is 

necessary to use the * COM PACT function, 
which moves all files on the disc towards the 
outer tracks, leaving all the remaining space at 

the end. 
The only other feature of the system which 

could be improved is the "COPY function. I f 
only a single-drive system is being used it is 
necessary to swap source and destination discs 
when copying files from one to another. Now 
there is a "wi ldcard" filename system, where 
# matches any single character in a filename 
and * matches any number of characters 
allowing sya # . A* to match $, AF ILE , Z.A1, 
B .ANAME. This means that it is possible to 
copy multiple files with one command. 
Unfortunately, i f only a single drive is 

available the system wi l l copy only one of the 
multiple files requested before prompting for 
the user to swap discs. It does not attempt fill 
up all available RAM with data before 
requesting a swap. 
O f course i f two drives arc used there is no 

problem, just a lot of "clacking" back and 
forth between drives. It is little things like this 
that can make a big difference to how user-
friendly a system is. 
Apart from these small gripes the system 

works very well and certainly adds much to 
the pleasure of using the BBC Micro. 

>DORE 
operating system. Thus to delete a program 
from a disc with the command Scratch you 
would need to enter; 

OPEN 3,8,15 
PRINT # 3,"SCRATCH0: TEST1" 

This opens a command channel to device 8, 
the disc drive, and then deletes the program 
Testl from drive 0. 
Among the other commands which are 

specific to disc systems arc Copy which copies 
a program or data file to another disc or on the 
same disc, and Rename which changes a file 
name. Copying to another disc requires 
another drive; there is no option for making 
back-up copies of a disc by swapping two discs 
in the same drive while the operating system 
switches the data in and out of the computer's 
RAM. 
NEW is the command for formatting a new 

disc, not to be confused with Initialise. The 
manual insists that every time you insert a disc 
you should use the Initialise command to 
enable the drive to identify it correctly. In 
practise it does not seem to be necessary. 
The last two disc commands are Validate 

which ensures that disc space is efficiently 
allocated, and LOAD " S " which reads the 
disc directory into the computer. Listing the 
directory shows the names, type and size of all 
the files on the disc and the amount of space 
left. 

Unusually, for Commodore, the syntax of 
some of these commands is not well-explained 
in the manual. Anyone who has used the Open 
command with the printer or in setting up 
data files on cassette wi l l not have much 
trouble; but others might find the procedure 
for setting up, say, a sequential file a little 
complicated at first. 
The spread of commands described should 

cater for most needs. Sould you want more, 
you wi l l have to delve into the chapter in the 
manual that explains advanced disc program-
ming. This gives detailed information on DOS 
structure and on a further set of disc util ity 
commands which may be used to create 
random access files or devise special disc-
handled routines. Finally since the Vic-1540 
has been around for a while we can ask how 
reliable it is. Disc drives need to be very finely-
engineered devices. The read-write head has to 
be moved over the disc rapidly and with 
considerable accuracy. This offers far more 
scope for mechanical error than on a cassette 
recorder. 

A small survey we conducted indicated that 
the drive performs pretty well. One software 
house we spoke to has used three drives 
intensively over the last nine months. None of 
them developed any hiccups and the only 
problems met with came from using low-
quality discs. 
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MICRODRIVE 
(continued from previous page) 
8in. diameter and stored 250K Bytes. Then 
came the first 5.25in. minifloppy from 
Shugart. It was able to store 80K Bytes on a 
disc only 40 percent of the area of its big 
brother. In the years since the birth of the 8in. 
floppy the data storage capacity drive power 
requirements, access times have improved 
many times. But as the computer shrinks to 
pocket sized dimension, even the 5.25in. drive 
is too big. So next in line will be a micro 
floppy using a disc approximately 3in. to 4in. 
diameter, which wil l eventually store 1-2 M 
bytes. 
Rapid introduction of the micro-floppy is 

being delayed by a battle raging between rival 
manufacturers. There are about four different 
drive designs which are all incompatible. Each 
is vying for industry acceptance and for disc-
media producers' support. 
Some of these microfloppies are already 

available to OEMs ̶ original equipment 
manufacturers ̶ for inclusion into their new 
products. Best known of these are the Sony 
3.5in. and the Hitachi 3in. From an unusual 
source, Hungary, comes the MCD-1 which 
uses a 2.75in. disc in a hard jacket. 
This competes with the other drives, all of 

US or Japanese origin. It wil l be interesting to 
see i f a new "industry standard" comes out of 
the current negotiations, as happened with the 
8in. and 5.25in. versions. It may well be, as 
with videotape, that several incompatible 
drives could each capture a section of the 
worldwide market. 
Another type of disc technology that wil l 

increasingly become available for use in 
personal comput ing is the so-called 
Winchester disc. This features order of 
magnitude improvements over floppies in 
storage capacity and data transfer speed, for 
example a typical 5in. Winchester drive stores 
25M bytes and transfers data at 625K bytes 
per second compared with 1 M Byte and 250K 
bytes per second for a minifloppy. Unti l now 
there have been the problems of high cost and 
non-removeable media with this type of drive. 
The latter problem has required the regular 

backing-up of data on the disc to a removable 
medium, either many floppies or expensive 
digital cassette. But the next generation of 
Winchester discs wil l be smaller, cheaper and 
have removable discs. There is talk at present 
of a 3.5in. Winchester drive which will have 
the same outline size as the Sony 3.5in. micro 
floppy but storing in the order of 3-5 M bytes. 
I f these drives fail to satisfy your 

requirements for data storage there is always 
the newest technology of all, that is, the optical 
disc. 
At present this comes in two versions, read 

only and read-write. Read-only, is typified by 
the Philips Laservision Video disc and the 
Sony CD or Compact Disc for audio use. The 
Laservision could be used for storing mixed 

Sinclair's Microdrive is not a true disc drive but 
a stringy floppy endless tape loop. Although 
the 100K capacity, and the data transfer rate of 
16 Kbytes per second are impressive, the 3.5s. 
average access time will make the drive too 
slow for many uses. Nevertheless at a price of 
£50 for the drive plus £30 for the interface the 
Microdrive is bound to be a success when it is 
released in March. ) 

video and data thus making interactive games 
using real pictures possible. Data capacity is a 
massive 18,000 M-bytes. The CD is interest-
ing because it offers, in the size of a standard 
5.25in. minifloppy drive, the capacity of 
around 1000 M bytes and has a data transfer 
speed of 500K bytes/sec. 
Read/Write is of more interest to the 

computer user as a disc that can have data 
written onto it. At present even prototypes of 
this type of disc are "write-once" and canno: 
be erased. But i f the new Sony 8in. optical disc 
prototype is anything to go by the disc has 
such a large capacity ̶ 2000 M bytes ̶ that 
having old unerased copies of files on the disk 
wil l not be too much of an inconvenience and 
in effect provides a built-in backup facility. 
These types of drives are not likely to appear 

commercially for a few years yet so con-
ventional magnetic discs are not likely to 
disappear overnight. 

Conclusions 
• As disc systems go the Floppy 

Interface for the ZX-81 is relatively 
crude. 

• The range of commands offered is 
limited and disc capacity is a meagre 
42.5K. But in view of the fact that the 
ZX-81 was not designed to take a 
disc drive the FIZ is an impressive 
achievement. 

• It greatly facilitates storage on the 
ZX-81 and can be recommended to 
anyone who is committed to using 
the ZX-81 for serious applications. 

The Vic-1540 comes conveniently 
equipped with a disc-operating 
system and just needs to be plugged 
into the back of the Vic. 
Although the system is compar-
atively slow and not as easy to use 
as. say, the BBC disc system it 
provides a useful set of commands 
and functions. 

Disc capacity is substantial - for a 
35-track single density disc — at 
170K with up to 144 directory entries. 
The drive appears to be well made 
and reliable. 

The BBC Disc system enhances the 

operation of the already very well 
designed fundamental machine. 
All DFS commands are easy to use 
and have a logical and consistant 
syntax. There could be a limitation to 
the full use of available disc storage 
capacity, especially for 80 track 
drives, because of the restriction to 
31 files per disc catalog. 
The disc filing system appears to 
work very well with different brands 
of minifloppy disc drives. 
It is well worth shopping around for 
alternatives to the Acorn disc drives 
in terms of value for money. 
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It could mean the end o! 
the rubber duck as we know it. 

The HX-20 is a portable computer 
with a lu l l sixe typewriter keyboard, 
LCD Virtual Screen, printer a n d micro-
cassette facil ity a c t u a l l y built in. A 
computer with a r e c h a r g e a b l e power 
source t h a f s large e n o u g h for writing 
programs a n d manipulat in g data 
vir tual ly a n y w h e r e , y e t small e n o u g h to 
carry in a briefcase. 

But dcm'l let the size fool you. The HX-20 is 
not a gimmicky toy or an excuse for a calculator. 
It's a precision machine using a hill extended 
version of Microsoft BASIC with 16k RAM, 
optionally expandable to 32k and 32k ROM 
expandable to 64k, RS-232C and Serial 
i n le iS^^ i ' l l e ASCII typewriter keyboard and 
fiw^J^^miitoable keys brings ten separate 
program functions to your fingertips. 
Power to your elbow. 

The HX-2H3 runs on its own power supply for 
over 50 hours and can be easily recharged 
overnight or whilst in use, with the ability to 

HX-20 
PORTABLE COMPUTER 

retain its memory in RAM even when 
switched off. 

K e e p i n g y o u in the picture. 
The LCD screen is unique - showing any 

20 characters by 4 lines at a time - enabling 
you to carry out word processing or data entry as 
if you are using a large screen. 
Print Out. Built In. 

The 24 column dot matrix impact micro-
p n r 

5x7 matrix for perfect hard copies. Every time. 
And you can choose from a wide range of 

jrinter offers 42 LPM in a crisp, precise 
: 7 matrix 
d you ca 

peripherals from bar code readers to acoustic 
couplers for total capability. 
Epson. Reliability through R e s e a r c h . 

You'll find our name on a highly successful 
range of computer printers. So you can be 
assured of the same quality ana reliability 
through an extensive research programme 
prior to the launch of any Epson product. 

Write or call us for further details and the 
name of your local stockist (because seeing 
really is believing). 

You'll find that the HX-20 is the most complete 
portable computer you can buy. It could even 
change the face of bathtime. 

Which is a bad day for ducks. 

Epson (UK) Limited 
Ereepost 
Wembley, Middlesex HA9 6BR 
Freefone: 2730 
Telex: 8814169 » ' 

EPSON 
Ex t r ao rd i na ry pro 
Excep t i o na l q u a l i t y 
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ZX81 SCRAMBLE. Pull 2 screen machine cod* program 
cornea with M/C Invaders M/C Oalaxiana plua three 
•ore on the ZX81 Arcade Pack * £5.00. 

Theae programs are available at around 50 nation-
vide specially selected Computer Software dealers 
and by Mail Order directly from us. Access and Visa 
card orders on 2Uhr. Answering Service 061-366-8223. 

KRAZY KONG. A 100% machine code program with 3 
screens of HiRea Gorillas barrels, fireballs, 
ladders, lifts and a running and jumping nan. Un-
believable? See it on your kBK Spectrum 4 £5.00. 
GORFIAN INVADERS. A auperb <• Screen machine code 
program with Invadera Galaxiane, Firebird and Flag-
ship, for your l»8K Spectrum * £$.00. 
FROGGER. 2 screens, m/c full colour, Cars, roads, 
loga, river, riverbank, and turtles plus fantastic 
sound effects and music, for Spectrum * £$.00. 
SPECKAN. Probably the beat veraion of its type m „ „ M . . .. 
great machine code graphica and Sound effects with Pleaae send orders to C Tech Software, 18<» Market Street, 
3 to 5 ghoata and a real munchar that munchies in all HYDE, Cheahire SK1J* 1EX. 
directions unlike some cheaper versions. For any _ 
Sp«ctru« 4 £5.00. 

CITY B0M3ER. Another great program with clever D«alera. ien»t it time you too mold Software aa good 
aound effects and brilliant graphics coaea with 7 n„ 
other games on the SPECTRUM Arcade pack * £5.00. 
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m* MODEL A/B 
Cassette 1: Star Trek/Candy Floss (very popular) 
G6.50 
Cassette 2: Family Games (hou>s of fun) C4.50 
Cassette 3: Mutant Invaders/Breakout £6.50 
Cassette 8: Model A Invaders (M/C) £5.50 

IH» MODEL B (or A+32K) 
Cassette 4: Beeb-Beep (Super Simon Game) £4.50 
Cassette 5: Beebmunch (full colour Munchman) 
£6.50 
Cassette 6: Super Hangman (animated, educational) 
£4.50 
Cassette 7: 30 Maze (fast and intricate) £4.50 

h i * CASSETTE 12 
FLAGS. A superb educational program. 
The flags of the world are drawn in hi-
resolution colour graphics. The program 
then tests your knowledge of flags and 
geography. Have fun while learning. 
Only £4.50 inc. For MODEL B 

(or A+32K) 

i * CASSETTE 13 - HYPERDRIVE 
A new. very addictive machine code arcade game. 
Guide your laser tanks around the network of 
passages destroying the drone Aliens - but beware, 
evil OTTO lies in wait! 
Only £6.50 inc. For MODEL B (or A+32K) 

WE'RE EXPANDING 
TOO... NOTE OUR NEW 
OFFICE ADDRESS AND 
CUSTOMER SERVICES 

£7C70MICRO GAMES 

i i * CASSETTE 10 
WORDPRO. Cassette based word 
processor for either Epson or Seikosha 
printers. Features right hand justification, 
alter, insert, delete, pages to tape, printer 
mode changes from within text line etc., 
etc. Complete with manual. 
Only £10.50 inc. for MODEL B 

(or A+32K) 

n * CASSETTE 11 
ATLANTIS. The superb fast action arcade 
game written in machine code to illustrate 
to the full the machines fantastic colour 
graphics and capabilities. This game 
includes all the usual ATLANTIS/ 
SCRAMBLE features. Guide your 
submarine Nautilus along the undersea 
landscape and through the caverns 
avoiding mines, depth charges, rockets, 
jelly fish, serpants etc. 
Only £7.50 inc. For MODEL B 

(or A+32K) 

ALL PRICES FULLY 
INCLUSIVE OF VAT AND 
P&P-NO MORE TO PAY' 

• All Programs will run on all 
operating systems 

• All software in stock before we 
advertise 

• Send SAE for Brochure 

n * CASSETTE 9 
Contains model B Invaders. A superb feature 
adaptation of the arcade 'Space Invaders' game in 
machine code and hi-resolution colour graphics for 
the BBC Micro model B (or A+32K). Play normal 
game or choose from the many options including 
Missile. Bomb and Invader speeds. Invisible Visible 
and Shields no Shields. Quite simply the best. 
Only £7.50 for MODEL B (or A+32K) 

i * CASSETTE 14 - STRATOBOMBER 
Another new highly colourful machine code arcade 
game. Can you keep the enemy fleet at bay long 
enought to destroy the nuclear reactor of the rogue 
Star Ship before it destroys your home planet? 
Superb graphics. 

Only £7.50 ( 0 e *£C2 .oo 
For MODEL B V ° r d e n n 9 3or 

IJK 
Software 
Limited 

9 King Street, 
Blackpool, Lancashire 

24 HOUR 

ANSAFONE 

48 hour despatch 

OFFICES OPEN 
10am - 5 pm Tues-Sat 

@(0253) 21555 p i 
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THERE ARE two ways of making money from 
engineering ̶ and the same rules apply 
whether you are a car manufacturer or a 
computer designer. The first way is to 
produce some astounding new idea or gim-
mick, and pray that the idea catches on. This 
is a risky business, but it can pay huge 
dividends: for example, there was the ZX-81 
and the model T Ford. 
The other way is less fraught with danger, 

but then the designer stands to gain less too. It 
involves looking at existing engineering ideas 
and combining a number of them in a new 
way. This is what has happened with the 
Lynx. 
The Lynx is simply a good micro. It has no 

wonderful outstanding qualities, but in every 
department of its specification it ranks 
alongside the best. It is as though the 
designers took the best features of all the 

Excellent track-record 
The Lynx is based on the Z-80A micro-

processor, which has an excellent track-record 
as the chip at the heart of the Sinclair 
Spectrum. The choice of processor has a 
number of implications. First, and probably in 
the long run, most importantly, it means that 
the Lynx is CP/M-compatible. 
GP/M is the operating system most widely 

employed by the larger microcomputers used 

Fun at home ̶ effective in the office. Will the 
Lynx's wonder ingredient CP/M make Camputers' 

claims for its elegantly-styled 48K 
colour computer wash whiter? 
Bill Bennett put it to the test. 

popular micros and put them together in the 
one box. 
So the Lynx represents a consolidation of 

previous advances as well as a tiny advance of 
its own. By utilising technology that has 
already passed the test of time, it should have 
fewer teething troubles than some micros 
which aim to break new ground. 
The standard Lynx has 48K of user RAM. 

which leaves 16K for programs and data when 
in the high-resolution graphics mode. This 
can be expanded inside the case in steps of 
64K up to a total memory size of 192K. The 
high-resolution graphics mode really is high 
resolution with 248 by 256 pixels. 



REVIEW 

in business. It handles files of data on the 
floppy discs those larger micros use. The most 
important thing to bear in mind is that in 
theory a program written in CP/M on one 
machine can be transferred to another machine 
with the minimum of fuss. 
O f course in practice there is nearly always a 

good deal o f fuss, but it does allow the user 
access to thousands of computer programs and 
systems, as well as a growing number of 

databases that are being made available on 
CP/M. CP/M is far from perfect, but it is the 
operating system that comes nearest to ironing 
out all the differences between various micro-
computers. 
To run CP/M, a computer needs a mini-

mum of 64K of RAM ̶ hence the importance 
of the ease of memory expansion on the Lynx. 
The upper limit o f 192K means that some 
very substantial software packages wil l run on 
the machine. 
Most people thinking of buying a Lynx wi l l 

probably not be interested in CP/M software 
immediately. It is, however, very reassuring to 
know that should your hobby ever become 
more than just that, you wi l l not have to throw 
your Lynx away and buy a new micro. 
The second significant implication of that 

Z-80A processor is that it makes the Lynx a 
possible upgrade for those ZX-81 users who 
do not want a Spectrum. The Lynx is more 
powerful than the Spectrum but then it costs 
£50 more. But what wil l attract people is a 
simple-to-use machine-code facility. 
Machine code is the language a computer 

uses internally, as opposed to the Basic which 
is really there for the benefit of humans who, 
unlike computers, do not normally think in 
binary. When a program is written in Basic, 
each line has to be converted into machinc 
code ever)- time it is acted on, and that 
conversion takes some time. As anyone who 
has played a machine-code game wi l l be able to 
tell you, machine code works much faster than 
Basic. 
The monitor in the Lynx's ROM allows the 

user to write and edit programs written in 
machine code. It also means one can save and 
load these programs to and from tape. The 
other advantage of machinc code is that 
programs require far less space than Basic 
programs ̶ and with 48K of RAM at your 
disposal, some substantial programs can be 
written. 

Code-shy manual 
The manual rather coyly shies away from 

the subject of machine-code programming. 
There is a chapter on the subject, but this is 
only for those who already know something 
about it. 

i 

Some interesting commands arc available to 
the brave souls prepared to grapple with 
machinc code, all of which arc available from 
Basic. This means that the main part of the 
program can be written in Basic, with machine-
code routines handling those features which 
require speed, such as graphics or sound. Not 
only is there the Poke command ̶ which wi l l 
be familiar to experienced programmers ̶ but 
also the DPoke command which Pokes to two 
bytes at a time. 

Music-making 
The command Code allows you to store 

machine code in a Basic line. L C TN is in 
effect a pointer to the first byte of machinc 
code stored in a Code line: it is used like an 
ordinary variable. Type Call to tell the 
computer to execute the machine-code sub-
routine held in one of the Code lines, which is 
specified by LCTN . 
Bytes of data can pass into and from the 

Lynx via the I/O port at the rear. This can be 
done using the commands INP and Out. The 
music-making facility of the Lynx is limited 
when in Basic. A Beep statement is all that is 
open to you. This is a major disappointment 
on a number of counts. 
First, the box in which the Lynx is supplied 

promises a digital-to-analogue sound con-
verter. This turns out to be little more than a 
small speaker. The Beep statement also 
disappoints because rather than entering a note 
name ̶ or even a number corresponding to a 
particular note ̶ you have the following 
format: 
BEEP wavelength, number of cycles, volume 

The volume can be any number between 0 and 
63. To be able to hear anything you arc 
obliged to use 63 all the time, which is 
regrettable as it reduces the flexibility. The 
wavelength and the number of cycles have to 
be calculated beforehand. Furthermore, I am 
not convinced that the wavelengths are that 
accurate in practice. 
I f microcomputer manufacturers paid a little 

more attention to the sound possibilities of 
microcomputers, the results would be 
astounding. A good example o f this is the way 
in which sounds can be "synthesised" using 

(continued on page 46) 
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If you use a BBC, Dragon, Spectrum, VIC or ZX81 

computer and you are not yet a member of THE 

MICROCOMPUTER SOFTWARE CLUB, then only those 

with the VIC can be forgiven. We have only just added the 

VIC to our coverage. 

Membership of The Microcomputer Software Club would 
save you money and trouble. Each month we thoroughly 
test and evaluate the many programs issued by the growing 
number of producers -including Pixel, IJK, Bug-Byte, A & F, 
Campbell, C-Tech, and the smaller companies that you may 
find it difficult to keep track of. If a program is good, and 
it has got to be very good, it is recommended to our mem-
bers in the next issue of the Newsletter. 

All the programs that we recommend are made available to 
our members at very low prices. For example, a Bug-Byte 
program usually costing £10.00 would be offered to mem-
bers at £9.00 or less. A saving of at least 10%. Every month 
we select what, in our opinion, is the overall best program 
for each computer and this MAIN CHOICE program is 
offered to members, for one month only, at an average 
20% less than the normal price. A MAIN CHOICE program 
usually costing £6.00 would, therefore, be available to mem-
bers at about £4.80. 

Every month members receive, free of charge, our Newsletter 

full of information on the programs we have found suitable 

for recommendation. The range is large, including adventure, 

arcade, standard games, household, financial, educational, 

word processing, and utilities. Ordering from the Newsletter 

is simple and quick and, of course, quality is guaranteed. 

i_r 
J ̃ L 

Don't bother 
guessing which 

programs our 
members are 

saving money on 
this month. 

JOIN THE CLUB 
AND WE WILL 

TELL YOU, 
FOR FREE 

Membership is completely free of charge, and receipt of the 
Newsletter is automatic. Members are under no obligation 
to purchase a fixed number of programs from the Club. 
They buy what they want when they want in the full 
knowledge that they are buying the best programs at the 
best prices. So, if you own or use a BBC A or B, Dragon, 
Spectrum (both versions), VIC (expanded or unexpanded), 
or ZX81 (16k), join the Club. It will cost you nothing, and 
save you a lot. 

<J 
(0) C 

THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 

Free membership application 
Please accept my application and enrol me as a 
member of The Microcomputer Software Club. 1 
understand that membership is free of charge. 
As a member I will rcceive the Club Newsletter 
free of charge and will be entitled to benefit 
from any savings offered to members on selected 
programs for microcomputers. I may cancel my 
membership at any time. 

When completed, return form to:-

NAME 

ADDRESS 

CITY 

POSTCODE 

THE MICROCOMPUTER SOFTWARE CLUB 

P.O.Box 166, Oxford, OX2 9BJ, England. 

11 11 11 I 1 1111 1 I f 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
11 1 1 11 1 1 1 I I I 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 
I i 1 1 11 1 11 1 11 I I I I 1 I I I 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 i I 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 AGE (If under 18) L L I 

COMPUTER RAM 1 1 1 COMPUTER MODEI 1 1 1 I I 1 1 1 1 1 1 
AGE (If under 18) L L I 

COMPUTER RAM 1 1 1 

SIGNATURE 
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(continued from page 43) 
machine code 011 the Lynx. 
The Sound command is a good idea, which 

allows interesting possibilities, but a few Basic 
statements could be a more powerful. Sound 
works by outputting a number of bytes of 
memory through the speaker. With a memory 
of 48K, relatively complex sound patterns can 
be acheived. Sadly there is only one v6ice 
channel, but even with this restriction good 
effects are still possible. 

Speech synthesis 
Speech synthesis is also a feature according 

to the manual, but the output is so quiet that 
you may never hear it. By connecting a 
analogue-to-digital converter, the Lynx could 
take noises, store them in memory and replay 
them. Even processing of stored sounds is 
possible. I managed to synthesise white noise 
by feeding the loudspeaker a series of random 
numbers. 
The documentation concerning the Sound 

command is woefully short in the manual. For 
a command like this giving no examples is 
really not good enough. More to the point, 
those who use the Beep command are not even 
given a list of which wavelength corresponds 
to which note in the musical scale. On the 
whole the manual is not as comprehensive as it 
should be. 
It is a glaring failing for a home computer 

manual like this one not to have a proper index 
which allows users to find the information 
they require quickly. It might be right to omit 
information which is readily available else-
where, but I cannot see why facts relevant to 
the Lynx are missing. As a teaching manual, 
for someone who wants to learn about com-
puters, it is adequate, and certainly better than 
the Dragon manual. 
The Lynx has a number of commands and 

language features not seen elsewhere, giving 
the machine a particularly strong, i f a little 
odd, version of Basic. I like the structures, 
Repeat-Until, and While-Wend. They give 
Basic a class not normally associated with it. I 
also like the automatic indenting. It really does 
make programs easy to read and, more import-
antly, easy to debug. 

Old favourites 
Lynx Basic has all the old favourite com-

mands, including the now essential Trace to 
let you know where things have gone wrong. 
Swap is interesting as it allows you to swap the 
values of two variables. Pause wil l hold up the 
computer for a specified amount of time. 
UPCS is a string function that converts all the 
letters to upper case. 
Among the commands used in the tape 

operating system are Append which permits 
you to add subroutines to the end of a 
program, and MLoad which loads machine 
code from tape. The baud rate can be selected 
using the Tape command. Like the BBC 
micro, the Lynx allows Procedures, which wil l 
keep the educationalists happy ̶ they like 
structured programming. 
The graphics on the Lynx are perhaps its 

strongest feature. Resolution is high, and 
unlike most other home computers all eight 
colours can be mixed on the same screen. 
There are 256 by 248 pixels, and a good set of 

commands to use them to create some very-
good graphics. 
Window is a strange command which dis-

ables part of the screen, allowing writing only 
within the window area specified. Prini@ 
allows printing to start at any given pixel 
location on the screen. This means it is 
possible to print subscripts and superscripts, a 
useful facility for writing mathematical or 
chemical formulas on the screen. 
There are commands which let you play 

around with the cursor, and a VDU command 
which is not as complicated as the BBC VDU 
command. 

CONCLUSIONS 
• The Lynx is an attractive little 

machine , but offers nothing 
spectacularly new. 

• It is good value, and does have some 
very interesting expansion possibil-
ities — especially when it becomes 
part of a CP/M system. 

• The real keyboard, high resolution, 
and machine-code monitor make it a 
natural "next computer" for people 
wishing to upgrade on last year's 
model. • 
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ORIC IS EVERYTHING you hoped it would be. 
Alive with colour, and zapping with built-in 
sound effects, the Oric looks like a match for 
any machine now selling for less than £200. 
Oric is also everything you feared it might be 
̶ just when you thought it might be safe to go 
back into home computing. 
The £99 16K colour computer is the first to 

break the £100 barrier. Outwardly there is 
nothing to distinguish it from the £169 48K 
version. Both arc grey plastic wedges 
measuring l l i n . by 7in., designed to present 
the keyboard at the same angle of attack as a 
typewriter. Height is 0.75in. at the front rising 
to 2in. at the back. Overall the Oric is half as 
big again as the Spectrum and 50 percent 
heavier. 
This slope coupled with the design of the 

keys makes the Oric an easy machine to touch-
type on. Although the keyboard uses a rubber 
sheet pressing directly on to a Sinclair-style 
keyboard, like the Spectrum, typing feel is 
much improved by capping each key with 

When you want to break out of dreary 
monochrome the Ink and Paper commands 
allow you to choose your own foreground and 
background colours. Numbers 0 to 7 offer you 
black, red, green, yellow, blue, magenta, cyan 
and white. Colours are comparable in quality 
with the Spectrum but there is no facility to 
changc the border colour. The control key 
gives access to double height and flashing 
characters. 

plastic. Not only does this remove the "dead 
flesh" feel but it also gives the impression of 
positive click keys. A note sounds every time 
you depress a key, with a lower note 
distinguishing return and control keys ̶ but 
i f you do not want to sound like the telegraph 
operator in a bad western Control F turns of f 
this keyboard bleep. 
Layout of the keys is relatively standard and 

as the Oric docs not have single-key entry it 
has been possible to label them clearly. The 
white on black lettering is not pretty but it is 
unambiguous. Although the keys are quite 
small except for an oversize return key and a 
full-size space bar, overall the Oric emulates 
the feel of a portable typewriter. Al l keys have 
auto-repeat and there arc four keys dedicated 
specifically to cursor control. It is certainly 

REVIEW 

easier to type on than any of Sinclair's 
offerings. 
Switching on the Oric produces a screm 

display of a white screen with a black back-
ground. Black lettering informs you that you 
arc in Oric extended Basic O 1.0 © 1983 
Tangerine, followed by the number of bytes 
free and a ready message. I f you Control T 
into capitals the message Caps appears in 
white just above the top right-hand corner of 
the white box. Likewise i f you arc loading a 
program from cassette by CLoading "Name" 
the message Searching appears in white just 
above the top left-hand corner. 
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xiires gives access to tne oy /uu 
resolution of the Oric. You can work in two 
colours at a time in Hires but you have the 
bonus of three lines of 40 characters outside 
the main Hires screen. Curset X,Y,Z sets the 
cursor to an X,Y co-ordinate on the screen 
while Z specifies the foreground or back-
ground colour. Curmov is like Curset except 
that X and Y are relative to the last position of 
the cursor. Draw X,Y,Z draws a straight line 
from the current cursor position to a point X 
across from it and Y down. The circle 
command takes the form Circle R,Z where R 
is the radius and Z is again the fore-

(continued on page 49) 

What goes zap and ping, 
is red and yellow and 

green and blue all over, 
runs at millions of cycles a 

second, can remember 
16,000 bytes of 

information and costs only 
£99? Now there is an 

answer ̶ the Oric. It is 
still only three years since' 

Sinclair produced the 
world's first ever £100 

computer ̶ the 1K, silent 
black and white ZX-80, 
only 18 months since 

Commodore produced the 
first £200 colour computer. 

Meirion Jones looks 
for the catch. 
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PROFESSIONAL 
ADVENTURERS 
TO UNDERTAKE 
THREE DANGEROUS 
MISSIONS 

You will need a quick agile mind, a rock-steady hand, and nerves of steel to 
survive. Your reward will be treasure beyond the dreams of man and the 
satisfaction of going where no man has gone before. 

Special 
[Competition1 

with over 
£ 3 , 0 0 0 
in prizes. 

Castle of Riddles 
Philosopher's 
Quest 

CASTLE OF 
RIDDLES 

Win over £3,000 in prizes 
in the fabulous Acornsoft/ 
Your Computer competition. 
Entry form on every pack. 

Enter the warlock's castle, 
solve the riddles, and regain 
the ring to become 'King of 
the Ring! 

PHILOSOPHER'S QUEST 
A fascinating 

adventure in a world of 
fiendish puzzles to be 
solved. To complete 
yourquest-think hard 
about everything you 
do. 
SPHINX 
ADVENTURE 

A full-sized classic 
adventure game in 
which you move 
through caves, fight 
with trolls, collect 

treasure and finally make your way to 
the SDhinx to collect vour rewarc 

All the adventures can be run on 
the BBC Microcomputer Model B and 
cost £9.95 including post and 
packing. 
Acornsoft Limited do Vector Marketing Ltd. Denmgton 
Industrial Estate. Wellingborough. Northants NN8 2RL. 

1 To Acornsoft l imitixJ c/o Vector Marketing Ltd. Dewngton 
Industrial Estate Wellingfioraigh. Northants NN8 2RL. 

IPlease send me the W lowing adventure games 
Ph.tosopbers Quest SBGO1... (qty) a t£9 .95 = 
Sphinx Adventure SBG07. . . (qty) at £9.95 
Cattle of Riddles SBGl7 . . . ( q t y )a t£9 .95 -

Total 
¦ l enclose chexjue no 
I my Accessor Barclaycard no 

or p»ease debit 

Please Pnnt 
Name: 

Address: 

I Postcode: 

Signature 

DRAGON 32 
NEW FROM 

TROJAN 
"SPACE TREK" 

Space Trek is an absorbing space wars game in real time which 
can be played in any of four levels. Special features include: ̶ 
Onboard battle computer. 
A galaxy containing 100 quadrants. 
Impulse and warp drive speeds. 
Long range galaxy scanning. 
Shield control and status reports. 

THIS GAME IS A MUST FOR DRAGON USERS. APPROVED BY 
DRAGON DATA LIMITED. 

Send to: 
TROJAN PRODUCTS 

Dept. YC 
166 DERLWYN. DUNVANT, 

SWANSEA. WEST GLAM SA2 7PF 

Please tend me SPACE TREK" for my DRAGON 32. I enclose ch«que/P.O. for £7.50 
which includes PE»P 

MR /MRS . 

ADDRESS 

PROGRAMERS DREAM 
(SPECTRUM) 

P.O ts an advanced TOOLKIT adci.ng the f oSow ig extra features to the standard 
SPECTRUM 
111 RENUMBER (INCLUDING THF FEATURES OF RENUMBER DELETE). 
(21 BLOCK MOVE AND RENUMBER. 
(31 BLOCK OR LINE ERASE. 
(41 CHANGE STRINGS (AS SELECTIVE AS REQUIRED!. 
IS) DUMP (VARIABLE NAMES AND VALUESI. 
(61 DISPLAY PROGRAM AND VARIABLES SIZE. 

If you nood a speody M/CODE program that will RENUMBER. CHANGE a l or some of 
vow variable or string names. Change commands, string contents. MOVE whole blocks 
of program and RENUMBER them to fit into available gap. Print to the screen the final or 
developing values of the program vanables. msjde a FOR NEXT LOOP if required, to 
display the si/e of your program with or without variables. To erase instantly lines ot 
Mocks of text then you need PROGRAMERS DREAM The whole program is just 1450 
8YTES of fast M/CODE and requires only a single line of BASIC to control it 
Furthermore this powerful debugging tool <s complete wi th explicit instructions and 
costs iust £7.00. 

SPECTRUM RENUMBER DELETE 
Just 600 8YTES of fast MACHINE CODE Contro««d by a s-ngle line of BASIC (A 9999 
REMI into which the START. NEW START. INTERVAL & STOP NUMBERS arc 
entered A BLANK REM givos an AUTO 10 RENUMBER Resolves * a dng Jump 
numbers in expressions and non-existent jump numbers if affected by a renumber pass. 
A« GOTO, GOSUB. RUN. LIST. LLIST, RESTORE JUMP NUMBERS ARE CATERE0 
FOR. NO EXTRA WORK The last altered jump number can be flagged by Irstmg after a 
pass. Full legality checks and ERROR REPORTS. DELETE simply roquires a s ta t ond 
stop number and It's ready. Can from BASIC or ^med ia te mode. Quick, clean end easy. 
"You won t buy o bettor RENUMBER program for the SPECTRUM ' £5.00 mc VAT and 
post. 

SPECTRUM DISASSEMBLER 
Your flexible friend. By using the printer buffer for temporary storage this program 
a8ows you to format output as required. Its output rs a clearly defined 12 CHARACTER 
mnemonic although 9 win suffice. This can be printed to the semen in one or more 
columns, or to the ZX printer, into an array foi later printing, or use it wi th your M . CODE 
loader program. All 1,2.3 and 4 BYTE ZB0 op codes handled Also included are trve 
calculation of both absolute and relative addresses plus SPECTRUM RST literals. Switch 
literals on and off to print TA8LES and othor FLAGS Complete wi th a domo program in 
order that you may extract the best from this excellent program. This may be the key to 
your understanding of the SPECTRUM. JUST 1500 bvtes of fast M/CODE it's ( e x i l e 
and will even disassemble itsert. JUST £5.50. INC 

DI-LOADER 
A l me features of the disassembler and more Disassemble CODE as you load it. 
Backtrack. INSTANTLY create an insertion gap. or DELETE any amount of CODE. Use 
LITERAL SWITCHES. RESTARTS or STOPS Auto RAMTOP sett.ng loads CODE at 
given address. Display features ADDRESS. CODE. Z80 MNEMONIC AND ASCII. 
Program holds M/CODE in BASIC to preserve RAMTOP for the loaded CODE Only 
4G92 BYTES, Spoed your understanding of M.'COOE PROGRAMMING. Full 
instructions. £7 00. 
ALL THE ABOVE M/COOE UTILITIES ARE POSITION INDEPENDENT FOR 
LOCATION. A80VE A RAMTOP OF YOUR CHOICE. 

WORK FORCE 
140 WILSDEN AVE, LUTON, BEDS. 
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Back view reveals, left to right: TV output, RGB 
fcontinued from page 47J 
ground/background colour. The Fil l com-
mand operates over 40 cells in 200 rows, but 
there is no Paint command as on the Dragon. 
A Pattern command allows you to draw dotted 
lines of any sort. 
Char A,S,Z allows you to type text on to 

screen in Hires somewhat painfully. A is the 
ASCII code of any letter you want to print and 
Z again the foreground/background colour. S 
can be either 0 for standard character set or 1 
for the alternative teletext-style character set 
which the Oric carries in readiness for the £79 
Modem which wi l l connect it with Prestel and 
the outside world. 
The Oric normally saves at 2,400 baud but 

it also allows you to save at 300 baud for extra 
security. Machine-code subroutines can be 
saved by specifying start and end addresses. 
You can also Auto-save so that your programs 
wi l l run as soon as they have loaded. 
What marks the Oric out from some of the 

older machines is that it has been designed 
wi th an awareness that 1983 wi l l see 
computers being used increasingly for 
practical purposes. The built-in Centronics 
interface wi l l make it easy to plug in a printer 
or other peripherals. Oric wi l l soon be selling 
a Modem so that Prestel wi l l become available. 
Owners wi l l be able to accept telesoftware ̶ 
programs loaded straight down the phone line 
̶ eventually electronic mail could come into 
the home by the same route, and with the 
addition of a tape recorder the Oric with its 
Modem could become a telephone answerer 
and message taker. 

Forth on the way 
An RGB output allows you to power a 

monitor i f the television display docs not meet 
your exacting standards. An expansion socket 
accepts plug-in ROM cartridges for games or 
for other languages such as Forth, which is 
being written for the Oric at the moment. 
There is some confusion as to whether the 
Oric wi l l accept joysticks but the four cursor 
keys and space bar all in a line are ideal for 
games which pit one human at a time against 
the computer. 
The Oric is based around the 6502 processor 

so the internal workings should not frighten 
anyone used to conversing in hex with an 
Acorn Atom or BBC or for that matter a 
Vic-20. Unfortunately it may dissuade Z-80 
machine-code enthusiasts from moving up 
from their ZX-80s and ZX-81s. 

monitor, cassette, Centronics interface, expansion 

The Basic is a relatively standard Microsoft 
but the lack of single-key entry should not 
deter beginners. Editing is made easier 
because the delete key docs not require a shift. 
Control X deletes the line you are entering and 
entering Edit puts you in editing mode. Edit 
line number sends the cursor to that line 
where it can be controlled with the arrow and 
delete keys. Escapc allows you to insert 
characters into the edited line. List only lists 
specified lines or the whole program but can 
be controlled with Control S. 
A good speaker and built-in noises get the 

Oric's sound of f to a good start. Typing Zap, 
Ping, Shoot or Explode produces convincing 
arcade game noises which can easily be 
incorporated into any program. Control G 
produces a continuous ringing sound. Instead 
of the mumblings of the Spectrum the Oric 
delights in Sound, Music and Play commands. 
Sound and Music define the type of sound 
while Play shapes them. Sound consists of 
noise channel which can be mixed with any of 
three tone channels at any of 15 fixed volume 
levels ̶ or a variable volume level to be 
defined by Play. It also defines the period of 
the sound. Music gives a choice of notes across 
six octaves. Play enables noise and tone while 

port and power input. 

offering seven choices of envelope to shape the 
sound. 
One of Oric's backers is British Car 

Auctions but, i f they thought they were 
moving into an area of business with a better 
reputation with consumers than selling 
second-hand cars, computing may not have 
been the best choice. It would be unfair to 
single out Oric Products International because 
many of the people who have now waited 
three months for the Orics they ordered on 28 
days' delivery only ordered one because they 
had given up on ever receiving the Spectrum 
they had ordered when Acorn failed to deliver 
the BBC on time. 
Not enough thought has gone into the 

simple things. Detail changes to the design 
could have made the Oric look far more up to 
date. The mains lead from the built-in 
transformer in the plug is annoyingly short 
and the plug into the back of the machine is so 
shaky that unless it is taped into place you 
could lose whole programs that you have 
painstakingly typed in. Doubtless Oric wi l l 
soon put these details right and produce a 
proper manual. It would be a pity i f a good 
machine at a bargain price were to be spoiled 
for a ha'porth of tar. 

CONCLUSIONS 
• With 16K for £99 and 48K for £169. 

Oric 1 remembers more for less 
money than any other colour 
computer. 

• Oric offers six true colours in 
addition to black and white. Any two 
can be used in high resolution. 

• Sound is loud and clear ̶ not just a 
muddy bleep. Channel, octave, note, 
period and envelope can all be 
controlled. Built-in sound effects will 
be useful for games. 

• The keyboard is an improvement on 
the Spectrum's but a real typewriter 
keyboard would have been much 
better and would, perhaps, only have 
added another £10 to the price. 

• The Oric has been designed for the 
real world. A built-in Centronics 
interface makes it easy to plug in 
printers and peripherals ̶ whereas 
Spectrum buyers will have to pay £20 
for an RS-232. Oric's Modem should 
also be available months before 
Sinclair's. 

Oric's first manual was disastrous -
it was clear that the writer had never 
laid eyes on an Oric. The manual has 
been corrected, and is now merely 
inadequate. The full manual should 
be available in the near future. 
The 6502 CPU is already familiar to 
Acorn and Commodore specialists so 
there should be no shortage of 
software. 
Once teething troubles have been 
overcome the £99 Oric will become 
the ideal beginner's machine. 
Oric lacks single-key entry but this 
a mixed blessing, and the Basic is 
conventional. 
Problems with fluctuating modu-
lators may cause production delays. 
Sinclair cannot hope to bring out the 
ZX-83 much before autumn this year 
̶ but if the Oric becomes a threat he 
might alter the specification of the 
Spectrum or cut its price. Potential 
Orio buyers should also remember 
that the Electron and the Binatone 
may appear soon. 

49 YOUR COMPUTER, FEBRUARY 1983 



THERE IS NO doubt in some people's minds 
which micro has the best games ̶ it has to be 
the Atari. But the games are more expensive 
than the average, which makes it very 
important to try before you buy. Who can 
afford to spend £20 or £30 on a game and not 
play it? 
Many of the Atari computer games are 

reasonably accurate copies of the arcade 
versions. That means that for a few pcncc you 
can try arcade versions first. In this category 
are Centipede, Pac-Man, Defender, Asteroid^, 
Space Invaders and Missile Command, all 
Atari, and Midway Gorf by Roklan, and 
English Software's Airstrikc, which is a 
version of Scramble. 
Arcade games are fast and furious, because 

they are designed to extract another 20p from 
your pocket as quickly as possible. Home 
computer games can on the other hand be 
much more challenging and absorbing to play. 
Examples arc Atari's Star Raiders and Eastern 
Front 1941 and from Thorn EM I , Jumbo Jet 
and Submarine Commander. 
Star Raiders, held by some to be the best 

computer game of all time, has four skill 
levels, and the novice level bears about as 
much resemblance to Commander level as 
draughts bears to chess. Learning to play a 
good game at the top level takes months of 
effort. 
Eastern Front 1941 ̶ written by Atari's 

Chris Crawford, who also wrote Tanktics, 
Avalon Hil l 's legionnaire and Atari's Scram 
̶ is a war game. You command the German 
armies fighting the Barbarossa campaign 
against the USSR. The graphics are impres-
sive: the map is about 10 screens big and you 
can use the joystick to scroll over it in any 
direction: this is single-pixel scrolling. 
The computer plays an extremely intelligent 

game, and the results can be incredibly 
accurate historically ̶ the Russians always 
win. Unfortunately it takes about three hours 

Jack Schofield scans the 
screen for quality as he 

tries his hand at the latest 
Atari games. 

to play, and there is no way of saving or 
loading a partial game. 

I f you like the arcade versions of Pac-Man 
and Missile Command then you wi l l like the 
home versions. I found Asteroids somewhat 
disappointing, but then I also disliked the 
arcade version. Centipede, however, is 
certainly very addictive. 
The game is simple. You have a bug-blaster 

at the bottom of the screen, and you kil l 
centipedes ̶ segment by segment ̶ as they 
wind their way down the screen. Meanwhile 
you arc obliged to avoid being hit by prancing 
spiders or bombed by frantic fleas, while 
simultaneously trying to pick of f passing 
scorpions. Al l the play takes place in a field of 
mushrooms. 
You get an extra bug-blaster and a neat tunc 

for each 10,000 points you score, so in theory 
the game could last forever. In practice the 
action gets faster every 30,000 points, until by 
120,000 everything is frantic, not only the 
fleas. 
The sound is excellent. Each insect has its 

own little tune against a throbbing back-
ground noise that is even more compulsive 
than the arcade Space Invaders. 
Al l the Atari games mentioned, except 

Eastern Front, are plug-in ROM versions. 
This means they arc very quick and easy to 
load, and any Atari owner can play them. 
Eastern Front needs 16K and can be bought 
on cassette or disc. Star Raiders and Eastern 
Front arc one-player games, while all the 
others can be played by two people in com-
petition. A l l the games arc joystick-operated, 
though Star Raiders also uses about half the 
keyboard. 

5 - : 

ATARI 
The independent games are necessarily in 

the number two position, and as such should 
try harder. Roklan's version of Midway's 
arcade game Gorf is a case in point. The 
graphics are recognisable as Gorf, and there 
are four different variations ̶ invaders with 
force-field barrier, laser attack, space warp and 
mothership. But the pace is a little slower than 
the Atari version. 
A i rs t r ike f rom the Engl ish Software 

Company is a home version of the arcade game 
Scramble. It is hard to manoeuvre the joystick-
operated needle-fighter across the tiny 
landscape of the home version. The rockets 
that take of f as you fly by are very easy to 
dodge, you just accidentally run into walls all 
the time. Also, the bomb release is the space 
bar of the computer which presents problems 
as you need two hands to work the joystick. 
The graphics are not quite as good as some of 
the other arcade games tested. 
Protector, from Synapse Software, is very 

similar in many ways, but much better. You 
fly a needle-fighter across a horizontally-
scrolling landscape, but the action is much 
smoother and the graphics are better drawn. 
In Protector, you have to rescue people from a 
city, fly them to another city, and have laser 
fire to reach home base. 
Meanwhile the enemy ship is also picking 

people up and dropping them into a volcano. 

Frogger-variant 
Preppie's garden 
setting, right, seems a 
million miles from 
suburbia with no plastic 
gnomes and three lanes 
of man-eating 
/awnmowers. Jumbo 
Jet, below, is a 
complex flight 
simulator. 
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SURVEY 

SOFTWARE 
You have to race against time as the volcano 
eventually erupts and destroys the cities. 
Because of the graphics it is fun to play at first, 
but it lacks the speed of Centipede or the 
challenge of Star Raider. 
Preppie from Adventure International ̶ 

which produces the Scott Adams Adventure 
games for the Atari - is a Frogger-type arcade 
game. The graphics are smooth and colourful, 
and the sound is musically the best I have ever 
heard on the Atari. 
The idea of Preppie is that, with a joystick, 

you control an American schoolboy picking up 
golf-balls. Instead of a highway you have to 
cross three lanes of lawnmowers and a three-
lane river with boats, logs and alligators. The 
game is a great demonstration of the Atari's 
sound and graphics capabilities. 

Bandits is an arcade game from Sirius 
Software, and requires 48K and a disc drive. 
That puts it beyond some Atari owners, which 
is a shame as it is an excellent game. This is 
not a home version of an actual arcade game, 
though the movement of the enemy .-aiders is 
very like that in Galaxian. Your role is to 
defend a lunar supply base against waves of a 
dozen enemies who swoop down, snatch fruit 
and carry it o f f to their own flying saucer. 
These enemies are not the usual Invaders but 
are like fruit flies, bees and so on. 
Probably this game, by Tony and Benny 

Ngo, has been translated from an Apple 
version. On the title page you stari with an 
Apple, then a bug flies up and munches it 
down to an Atari logo. The game is full of 
amusing touches like this, plus some fancy 
chequerboard graphics, but unfortunately 
thesp slow down the play. 
Finally, I tried two discs from Broderbund 

software, who are justly famous for their 
Apple games. I was really looking forward to 
playing Choplifter but the disc refused to 

boot. Broderbund's Stellar Shuttle loaded, but 
after every read made a horrendous scrunch. It 
took a long time too. Frankly I thought Stellar 
Shuttle was poor ̶ a sort o f "Lunar Lander 
meets Asteroids" ̶ and I shall be circumspect 
about Broderbund games, as long as they make 
this kind of racket. Presumably it has 
something to do with the softwarc-protection 
routine. 
Simulations are a fascinating area of com-

puter games, and they have educational 
interest too. Just as pilots now learn to fly in 
simulators, perhaps we wi l l all use this method 
of learning in the future. 
Thorn-EMI 's flight simulator Jumbo Jet, 

and simulation games Submarine commander 
and Soccer are all supplied on ROM packs so 
they are "p lug in and go". Unfortunately they 
are not "p lug in and play". 
Jumbo Jet Pilot is a simulation rather than 

an game, and takes an extremely long time to 
play. The first time it took me nearly 25 
minutes to taxi the plane on to the runway and 
take off, after which the "ground" came into 
view at 45° and I crashed. " T r y again" 
appeared. Submarine Commander takes even 
longer. 
The Jumbo Jet screen has an instrument 

panel with indicators to watch. Submarine 
Commander has slightly fewer, but the central 
area o f screen offers three options: map, sonar 
and periscope views. Thus you can track a 
ship on the map, dive and home in using 
sonar, then nearly surface and watch your 
torpedoes strike home using the periscope. It 
is a real challenge. 
With both games the action is slow, and 

requires a good deal of forethought. You have 
to consider your course carefully, because, for 
example, it takes a long time to put about a 
sub. It is an inherent problem with simu-
lations ̶ the more accurate they arc, the less 
game-like. These are accurate. 
One limitation is not inherent: the quality of 

the handbook. Both Jumbo Jet and Submarine 
Commander arc harder to start playing then 
Star Raiders, and need top-quality instruction 
books like that one has. The Thorn-EMl 
efforts are inadequate. No doubt when you 
have played the games a few times the 
handbook becomes irrelevant, but in terms of 
helping you to start they do a very poor job 
indeed. It is a shame that what is obviously 
brilliant programming is let down in this way. 

Game Manufacturer Medium Number 
of players 

Price 

Star Raider Atari ROM one £28.95 
Eastern Front (1941) Atari IAPX) Cassette or disc one £21.95 
Centipede Atari ROM one or two £28.95 
Gorf Rocklan Disc or ROM one or two £26.95 
Airstrike English Software Cassette or disc one or two £19.45 
Protector Synapse Cassette or disc ̶ 

32K minimum one or two £20.80 
Preppie Adventure Cassette or disc 

International 24K for disc one or two £19.75 
Bandits Sirius Disc ̶ needs 48K one £23.95 
Choplifter Broderbund Disc - needs 48K one £23.75 
Stellar Shuttle Broderbund Cassette or disc ̶ 

32K for disc one £19.75 
Jumbo Jet Thorn EM I ROM one £34.95 
Submarine 
Commander Thorn-EMl ROM one £34.95 

Soccer Thorn-EMl ROM one to four £29.95 _ 

A tom international (U.K.) Ltd. 185195 Ealing Ho&d, Wembley. Middlesex HAO 4QU. Telephone 0 ' 900 0611 Thorn EMI V»deo 
Programmes Ltd, Thorn EMI House. Uppe» St Mart in 's Lane, London WC2H 9ED Telephone: 01-836 2444. A programs ava.laWe 
your local A ian software dealet, and f rom S>lica Shop Ltd. M The Mews, Hatherloy Road. Sidcup. Kent DA14 4QX. Telephone 
01-309 1111. 
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A + F SOFTWARE A + F 
*BBC 32K £8.00 PAINTER SPECTRUM 48K £7.00* 

VISIT OUR SHOWROOMS FOR A DEMONSTRATION 
> 

• 1 . M H B I • n 
1! 
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ATOM 
Torpedo Run 
Cylon Attack 
Space Panic £6.90 Painter £6.90 
Zodiac 
Death Satellite 

SPECTRUM 48K 
Painter 
Frogger £7.00 

DRAGON 
Deadwood £6.90 

BBC 
Model 'A' 
Tower of Alos £6.90 
Model 'B' 
Tower of Alos £6.90 
Planes 
Painter 
Pharoh'sTomb £8.00 
Frogger 

Price £8.00 
New Release PLANES BBC 32K 

Arcade Game 

ATOM 'TOOLKIT' EPROM ADD 4 or 6 EPROMS 
22 Extra Commands and F.ve features including 1200 Band TO YOUR A TOM WITH OUR ' ADDA ' BOARDS 
Cass. Operating System £18.50 6-Way 'Adda' board £28.75 

r 

NAME 
ADDRESS 

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote '830/1' for d iscount on te lephone orders) 

PLEASE SEND ME: 

Please note prices include post & packing 
You may also telephone (24 hrs) with credit card order 

830 HYDE ROAD MANCHESTER M18 7JD 
061-223 6206 (24 hrs) Telex 667461 (AHn A&F) 

s w o i v Noovva D a a w n a i D a d s s n r a i s a i v n 
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100 FREE PROGRAMS 
FROM SILICA SHOP ̶ WITH EVERY PURCHASE OF AN 

ATAR1188 ^ 
I 1 9 7 8 M 1 9 7 9 H . ' ATARI PRICES REDUCED 

Wo at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers We bolieve that the Atari at its 
new price wi l l become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 600 programs and wi th your purchase of a 400 
or 800 computer we wi l l give you the first 100 free of 
charge. There are also over 350 professionally writ 
ten games and ut i l i ty programs, some are listed 
below. Complete the reply coupon and we'l l send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111 

Ky 

0 

A T A R I 400 
with 16K £199 
A T A R I 400 
with 32K £248 
A T A R I 800 
with 16K £449 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T V game1 Buy an Atari 400 personal computer and a game cartridge and that's 3ll you'l l need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications/you can*buy the Atari 800 - Disk Drive * Printer together with a selection of business packages. 
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
ACCESSORIES CjMH 
Cataettet Oitkattct 
Joytficfct 
Lt Stkk Joystick 
MitC SuCO'<*« 

ADVENTURE INT Scop Ad*m, Adv 
No t Advfi¦u-«ln<l 
No? P.rateAdv 
No 3 V.vv4>rtlmp 
No 4 VOC<JCOCJII 
No ft H n Count 
No C Strange Ody No 7 Myiary Fun 
No 8 PyramrfofO 
No 9 G*ot l Tow i 
No lOSavlDand I 
N o l l S f r I tUnd? 
No 1? Gov* - Voy 
Angle Worn* 
Oelk-ctvxM 
GalaCK Er*x>"« 
GalacK Trader tun* Lander 

Mountain Shoo; 
R+arguard 
Star f ' l l f 
Sunday Go ' 

AUTOMATED 
SIMULATIONS 
Cruth C W * Cmp 
Da i e tw * ! o» Ryn 
D'tooni Eye 
lnvat>on O'KXi 
H*tcue »1 R.91I HlCOC*lft 
Sin" Warrior 
TamnW ot Apth> 
Upp*i R f K V i Apt 

BQQK£ 
Sane Rat Miovt i 
CompuM Attc- DOS 
Compute BV Attr. 
Compute 
DP Re At»r. 
DOS UMi t«t Litt 
DOS? Manual 
Mite Atari Boo*i 
Op Svttrm L-.tt 
H f ( Manu* 

0USINCSS 
Calculator L'OlaUu' Mmitjimi 
DeclbOn Maker 
Grap»i It 
Invoicing 
L t ' j oan 
Mori & Loan Ana-
Nominal Ledpr 
Payroll 
Per tonal F.nl M y i t 
Purchatp Laojri 
Saw I Ledge-
Sutnt ict l 
Stock Control 
lelel nk I 
v.t.caic 
Weekly Ptan-.tr 
Word Prooeuor 

CByjSTALWARC emiNDtlt The Pyram 
Funtaiylant) 2041 
Galactic Guil t Moot* or Uthri Sandt 0« MM i 
Wat*> loo 
World War I I I 

C.Y.1ACQMP 
Alpha f ightcr 
Oompeio 
Cryttalt 
fo'eit Fun 
Intruder Alert 
Monarch 
Mconprctoe 
Moving Mt ie Nom.iCT: Jiitort 
flmfi ol The £mp 
Space Tilt 
Spac* Trip 
Stud Poker 
Tl.pl* BtOckadw 

ifiUGATJLQN 
i f f l SU l t o 
Aiax*< 
Atlat ot Canada 
Cubbyholai 
Eleirxncaiv 3-oloyy 
r rogmattor 
••Kko-y Oickory 
ln»t Comptg DPT. 
LimonMe 
Letter man 
Vapmift 

MMi t Tac-Toa 
Maine A P'Ol> Sol^J 
M / , * i .mp 
Move Terrni/Noutn 
' . ' . teal Compute 
v , Fint Aiphabot 
Number Blatt 
Po«ycate 
Pre*<Jentt Ot U5 
OJ-J Matt*' Stfofi 
Stereo 30 Graphic! 

H Math Sy« 
v»aro Math Fiat;. 
Wordmaker 

Sc'rm 
State-. & Capita!-. Toixn Typ.ng 

Corn French 
Con» German 
CVTV Italian 
COT* Spanith 
Energy Oar 
Eurcoeen C A Coot 
Mt^man 
Inv l To Prog 112/3 
K-ngdom 
MwK Compote r 

B'.tith H f r , ' ^ 
C' i btoa^ri Ocm JIC«I 
Dam 
European Scene 
H.ckonr Oickory 
Mvmpty Oumpty 
Jumbo >e; Urder 
Snoot.- ft 8-Miardt 
Sul»-r*- f * Comma' 
S«P»» Cwtm 4 Ti l l 
Tou-ument Pool 

ENTERTAINMENT 
IromAPX 
Al.en t « 
Anih.ll 
Altank 
Avalancr* 

Dlacijack Catmo 
0lo:k 8ut<c 
Block ' I -
Bamper Pool 

Catila 
Centur.on Oikwi King 
Oilnete Pgj.-le 
CodecracV-ei 
Corned,1 DHkttta 
Oict Poker 
Oofl O u t 
Domination 
Domnhai 
Lattcr i Front 
GalaMW ft Mofy Grt 
Graphs* •'Sound 

Jukeba» 
Lookahead 
I Armory M tW i 
M-d»i Touch 
Mnotau' 
Outiaw.'Morwuer 
Pretc^iool Gamei 
Pro Bow 119 
Pu^cryi"! 
RtbbW 
lleveni I I 
Sh'Ton Run 
147 Landir»j 

Card Stwd 

S'«a/y Ady««tu'e 
Sol-lair? Sp«» O** 
SpiKO Tr»« 
Solum. P«l»c«. 
Tact Trpk 
Terry 
Waar«J» Go^d 
w.iaedt 

ENT5.R1AINMCNT 
f'OP.ATAftt 
AilaroiiH 
Baikotbali 
Blackjack 
Centiprdr 
Chan 
tntertalnmant Kit 
Viaite Co-nmand 
Pac Man 
Space Invadait 
Star Raidri i 
Sopr» Breakout 
Video l»wi 

ON LINE SYSTEM̂  
Oou' l re 
F'oaaer 

Jawtorea«er 
W.jnon AiiarMd 
VoutkattKk 
Th/«thold 
Ulvttei. Golden H W'/ard & PrWcen 
PERIPHERALS 
Centronict Prlnwrt 
Ouk 0».«! 
Cctom Prm;*rt 
Prcflram Reco'oer 
'l$?33 IntPitxo 
Tftermat Pr^i'.pi 
>6K Memory RAM 
32K Memory RAM 

PERSONALIWT 
from APX 
AtK Wutic Svttpm 
Bannar GannratO' 
9i«cklack Tutor 
Going To T'.p Oo#» 
Keyboard Organ 
Men* Coda Tutoi 
Parionul Fimatt Pro 
Playar P.ano 
Skatchoad 

PROGRAMMING 
AIDS '>ora AUf 1 
Atiemtolar Erli(i>' 
Dtemblar <APXI 
V.croioti Banc 
Pate* (APXI 
P''ot (Contumar} 
P.kJt lEdwcatOrl 
Pioyimming Kit 

SANTA CRUZ 
BH<t o< Anlmotlon 
BOOt Uunnatt 
a c i v Lutt 
Graph <1 Machine K«Jt I A 3 
Mo'iiontal Scrolling 
'.'alter Memory Map 
M n. Word Prixcuot 

Fiipp ->g 
Player Mitaile Gr 
Player Piaro 
SflM-di 
v«t i<al Scroi' ng 

SILICA CLUB 0*#r aOOprojrarm wi.ta fot datailt 

FOR F R E E B R O C H U R E S - T E L: 01-3011111 

_ 
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Ifyou're enthusiastic about microcomputing, sooner ex later you'll ask 
yourself the question. "where do I go from here?" 
H OW B A S I C A R E b u l t d . „ t o - * * ' S R » ® * * ^ O w n 3 

complete computing p x k ^ . micro with limited expansion and 
PERICON - hardware peripheral options .. like 

theZXSI 
Now your question can 

be answered in three 
short words: 
BASICARE MICRO 
SYSTEMS 
BASICARE are the 

inventors, developers and 
manufacturers of a totally 

unique microcomputing 
upgrade system. 
It's the sort of system 

others ha^e dreamed 
about... a series of 
separate modules that 

perform a whole range of microcomputing functions 
that simply (and firmly) stack together. 
If you're confused .. don't be... you only fwe to think of it in terms of 

the way Hi-Fi equipment has evoM?d. 
>bu buy the I wdware you want and add to rf ie system! Each module 

may have a separate function or integrate functions. A/xJ wfien you want 
more . .you add more' 
m short you can develop a whole range of hardware opoons tfiat fit 

together to form a complete package. "Comput ing" in the real sense 
of the word! 
A n d what a package) 
Apart from it's good looks and stability under working conditions, 

BASICARE MICRO SYSTEMS offers a fantastic range of micro options for 
ZX81 users. 
Of course, such a system needs a starting point from 

which to expand. The heart of Ef\SICARE'S system is a 
unique computer interface which we call PERSONA 
This one unit simpfy plugs into your ZX8I without 

modification and acts as the "brains" of the whole 
operation 
Thereafter you choose how you want to expand 

your micro t y simply pluggmg-in more modules. 

Look at the choice you have: y uiro.gr ) 
PERSONA - An interface module to enable art ORGANIC 
MICRO togrow on the2<8l 
MIN IMAP -Amemory mapping cJtMcetoexierx] the address space of the 
ZX81 from 64K {.ytesto IM bytes. 
RAM 08 - A tow cost. fowpower menKxy expandable from 2K to 8K 
RAM 16 16K Add on memory at rema<kab{y low cost. 
RAM 64 ̶ A TRUE 64K Add on memory 
DROM ̶ Ultra low power memory backed by rechargeable battery for non-
volatile storage of programs and data 
TOOLK IT A module fully socketed to take up to 8K bytes of utilities ir) 
EPROM/ROM 
PERICON a - A genera! purpose, user programmable device providing 24 fines 
of irput/output. 
PERICON b - 74 lines of heavy duy output to access and corxroJ the outside 

"As space is l im i ted t o 

PERICON c - A module to drive 80 column printer with describe BASICARE 

Centronics type parallel interface, . ^ 
USERFONT op t i on • User defmab(e characters available 
for RAM 08. DROM and TOOLKIT brochure... 
Of course, there's tots more BASICARE Modules 

underdevelopment including joysticks. EFROM 
Programmec Floppy Dsc Controller and much more. 
BASICARE is the sort of system that GRCM/S 

wtien you grow. and remember, when you 
change your micro, you will be able to change to 
a PERSONA unit to suit your new equipment! 

In short, BASICARE will serve you 
forever . . . no matter 
how big you want to grow! 

F 
I 
i 

B*SlG*A6 MICROSYSTEMS.«r lyiimi%»t*>ytiyvcrxiftjkXI<yfcigeeTfwff hftqur/ 
PO/AttCV. fx B.n It/K.vtl No Pv-.iv inrfto*cdr.»'Jy >ou e».«ci (rqunrrncMi 1 
(M,vrr-_ 

BASICARE 
MICRO 
SYSTEM 

I t W W © £30 .25 OROMGXI £39.50 
MjM(VW ft £35 .95 JOCXXir to £ 2 2 . 2 0 
W a S t f K J ® £24 .50 PtRJCONA & £27.90 
VAMI6 S £26 .75 W K O N & 9 £33 .75 
RAMM »' £76.2S WRCONC &C41 .75 

O p d o r a : USERFONT H £8 .00 , 
At: 2K •<* PAVfl s £6 .50 . AOcJ /K t v CfiOM «! £ 7.S0 

Al l prices Inc lude VAT. p o t t a g e a n d pack ing In t he 

U K . |Oversexs a l l ow at taut 15% for surface mai l ) . 

(by rooyw BASCARE MICROSYSTEMS LTD OetfY? 
5b>o : -oCc« r lbndonSEll4NHe*»o* Or-ZSWCB 
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into the unknown 
fast action,arcade style games, fantasy and sci-fi, plus exciting 
technology in program aids & hardware/software combinations 

ZX8116K 
Krazy Kong £3.95 

All machine code version of the popular arcade game. 
This program has all the features of the original and 
is every bit as fast. 

Ghost Hunt 3.95 
Gobble you way through a Maze- Ghosts, power 
pills etc etc. very fast. 

Maze Drag Race 3.95 
Drive through a giant maze 9 times the size of the 
screen picking up points as you go - but watch 
out for the other cars, rocks oil & ice. A really 

Alien 3.95 

MCoder wil l instantly translate your slow basic 
programs into super fast machine code at the touch 
of a key. It is also extremely easy to use: just load 
MCoder (the ZX81 version is just 2K long,the spect-
rum versions 3K) and then write your basic program 
as normal or you can load a basic program from tape 
to save you retyping the whole thing. MCoder then 
allows you to run and debug the basic unti l it is fault 
free. Now you can bring MCoder into operation 
using a print USR command - the basic wil l then be 
compiled into machine code as you watch!. 
On average MCoder wil l increase the speed of basic 
programs 75 times. Both the ZX81 and the spectrum 
version wil l handle 95% of all basic commands and 
is quite simply the best compiler on the market, 
state 16K or 48K when ordering spectrum MCoder. 

DRAGON 32 K 
Set on board the spaceship Nostrodamus,can you 
choose the right weapon to repel the alien before he 
kills your crew? 

DCoder 5.95 
Essentially a disassembler for your machine code 
but wi th one important difference - it wi l l relocate 
the code in whole or part to any other part of memory. 

Zonix 12.95 
Sound effects for your ZX81 are now available at 
a price you can afford! Zonix is a hardware/software 
combination that allows you to write programs wi th 
real impact. The software includes two programs: 
a) A program set to produce bombs, missiles, fire 
engines, tunes, telephones and sirens. Also includes 
the facility to make your own. 
b) A program that turns you rZX81 into an elec-
tronic organ. 
The hardware is an amplifier with volume control 
and loudspeaker which simply plugs into the mic 
socket of your ZX81. The sounds can be actuated 
from within your programs wi th a simple command. 
They can also be of various lengths so the l imit is 
only your own imagination. 

Dragbug 9.95 
Oragbug is a powerful machine code monitor plus 
a ful l disassembler for your Dragon 32. An essential 
software tool for writ ing, debugging and running your 
machine code programs or machine code subroutines 
to be called from basic. 

Star Trek 7.95 

MCoder £7.95 
This truly amazing program is the most flexible 
compiler available for the ZX81 AND NOW THE 
SPECTRUM TOO!. 

An intergalactic adventure in full sound and color. 
As captain of the SS Enterprise your mission is to 
defend the empire from the invading Klingons. Fea t -
ures include battle computer, phasors, photon t o r -
pedoes, scanners etc etc. Nine levels of Play 

Attack 7.95 
If you've ever played defender or scramble just wait 
t i l l you play Attack! Incredibly fas t ! ! ! 

Dataplan 11.95 
A superb business or home use fil ing & reporting 
system. Flexibility is its strength making it usable 
in place of any card index application. Features 
include sort, search, list, delete, change, save, file etc. 

Textstar 11.95 
Not only can Word Textstar function as a complete 
word processor but includes comprehensive editor 
routines that make writ ing and debugging programs 
as simple as A.B.C. 

QSave £15.95 

IS \ 

I 

MANY THOUSANDS OF SATISFIED CUSTOMERS NOW HAVE A HIGHLY RELIABLE LOADING SYSTEM 
WHICH OPERATES 16 TIMES FASTER THAN THE SINCLAIR SYSTEM' 

The news is that QSAVE has been improved for '83 
This is what you get: 
1. A cassette interface to improve the signal quality (essential if a high speed loader is to be reliable) which wi l l also 
improve the loading of your programs. The interface plugs into your ZX81 using the leads supplied and has been im-
proved to incorporate: AN AUTOMATIC LEVEL CONTROL.. .AN OVERLOAD WARNING LIGHT....A SAVE/ 
LOAD SWITCH (no unplugging of mic or earphone leads)....AN ON/OFF SWITCH (which doubles as a Reset switch). 
With these features loading is highly reliable (programs wi l l still load with a volume setting as LOW as %). 
2. Highly sophisticated software which wi l l load and Save programs at 16 times their normal speed (i.e. 8K in 10 sees; 
48K in 110 sees). Programs can be named to allow a superfast file search through a tape. It works equally well wi th 
autorun programs, Basic or machine code. 
A TRUE verify feature is also provided - this allows you to verify that a 'SAVE'd program has 'SAVE'd properly 
BEFORE turning off the power and finding all is lost. QSAVE wi l l operate w i th ANYmemory , on ANY program length 
AND wi th your existing programs. Al l the above is contained in %K of superbly easy to use Software. 

PERSONAL SOFTWARE SERVICES 

SEND CHEQUE OR P.O. TO: P.S.S. 452 STONEY STANTON ROAD, COVENTRY CV6 5DG. 
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Although nowhere near as 
profuse as Spectrum 
software, various add-ons 
have now appeared to 
bridge the gaps in the 
micro's specification. Tim 
Langdell reviews. 
IT IS ALMOST a truism to say the Spcctrum has 
been pushed to its limits. A great deal of time 
has been devoted by software houses "to 
creating programs that put more sophisticated 
machines with less well-thought-out software 
to shame. Nevertheless, there is scopc for 
peripherals which even up some of the 
Spectrum's primary hardware inadequacies. 

Under control 
Following up its success with a controller 

̶that is, a device which allows you to switch 
between Loading and Saving, disconnecting 
the computer when saving and vice versa ̶ 
Abacus has introduced one for the Spectrum. 
This means more reliable Saving and Loading. 
Unlike the ZX-81 version, the Spcctrum 
controller also includes an amplifier, a 
particularly useful feature in view of the 
Spectrum's own weakness in amplification. 
Setting up the controller simply requires 
plugging the Spectrum's power supply into 
the side of the Abacus box and the power lead 
from the box into the back of the Spcctrum. 

The M ic and Amp leads are used to connect 
the Spcctrum to the tape recorder. 
Kempston's joystick is a standard design 

with fire button and control stick working on a 
switching rather than analogue base. 
This means that it can be used to simulate 

the detection of keypresses. The joystick is 
mapped to Port 31 of the Spectrum, and can 
be accessed with the In command. 
The value returned by detecting Port 31 in 

this manner can be between 0 and 26 with the 
eight directions from forward through NE to 
E, SE, S and so on being values 1 to 10 ̶ 
omitting 3 and 7 ̶ and the fire button 
returning 16. The joystick can be read in 
machine code too for a faster response and 
arcade-like action. 
The joystick's connector is a small black 

plastic box with two matt-black T T L chips 
visible on the outside which plugs straight in 
to the Spectrum's printed-circuit board. The 
joystick itself is very responsive. My only 
quibble is that a spring-back-to-centre mechan-
ism would make the central of f position easier 
to reach when playing fast arcade games. The 
joystick costs £19.50. 
This company has also brought out one of 

the first 24-line I/O ports for the Spectrum. 
Simply constructed ̶ a single T T L chip 
supports the operation of the 8255 PPI chip ̶ 
the board comes with clear documentation 
which indicates how one can use the three 
16-pin dual in-line sockets or a 24-way edge-
conncctor attached to the back of the printed-

circuit board. The 8255 chip has several 
modes of operation: the three I/O ports can be 
configured in the following ways ̶ setting up 
one bank as inputs, another as outputs, with 
the option of "handshaking" on port C. 
Using the In and Out commands the port 

can be accessed from both Basic and machine 
code. Apart from the back-to-back edge 
connector the port can be limited to the 
Spectrum with a stackable edge-connector, or 
a motherboard. The stackable edge-connector 
allows an extra device to be attached to the 
Micro whilst the PPI is attached. The mother-
board wi l l take two cards in edge-connector 
sockets as well as a Printer or a Microdrive. 
The motherboard is supplied with its own 5V 
regulator. 
The 24-line PPI has been configured in the 

Spectrum's I/O map so that it wi l l not clash 
with the Printer Microdrive or RS-232 
interface. The PPI costs £16.50, the stackable 
conncctor is £5.50, and the two-slot mother 
board is £16.95. 

Add ZX-81 hardware 
. 

There arc three Adam adaptors for the 
Spectrum; each allows you to add ZX-81 
hardware on to your machine. The funda-
mental adaptor provides a ZX-81-compatible 
output port at the rear of the Spectrum, but no 
address conversions. The adaptor comes with 
a computer printout description which tells 
you how to attach memory-mapped devices 
which do not decode the lower five address 

Adams tape controller - one of the 
range of Adam adaptors. 

Kempston Electronics motherboard and 
back-to-back edge-connector. 
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The Abacus controller includes an amplifier 

The Kempston joystick, 

lines in the I/O map. The next adaptor ̶ the 
Adam I I adaptor ̶ allows the simultaneous 
use of two sets of peripherals on the rear of a 
16K Spectrum. This adaptor allows you to 
attach a ZX-81 16K RAMpack to a 16K 
Spectrum. 
The Adam I I adaptor can interface with any 

ZX-81 peripheral which was designed to work 
in the 0 to 16K region of the ZX-81's memory 
map, by using it in the 48K to 64K region of 
the Spectrum's map. Thus ZX-81 equipment 
wi l l require 49152 to be added to its 
addressing, and for this reason EPROMs 
designed to work on the ZX-81 wi l l probably 
not work on the Spectrum. 
Finally, there is the more adventurous Eve 

adaptor, for those with a 48K Spectrum. Wi th 
a 48K Spectrum all 64K of the address lines 
on the Z-80A CPU are already accounted for 
- 16K ROM and 48K RAM - hence adding 
any device mapped in the RAM area seems 
impossible; especially as Sinclair did not 
provide a RAMCS line at the rear which 
would have allowed us to turn of f some, or all, 
o f the internal RAM. By adding this adaptor 
and making a few soldering connections inside 
your Spcctrum you can turn o f f 8K of the 
upper 32K of RAM and map devices into this 
area. O f course, making the alteration could 
invalidate your guarantee. 
The RZ-1 Tape Controller is another more 

recent device from Stephen Adams. It 
provides both Spectrum and ZX-81 owners 
with a programmable tape control unit for 

stopping and starting the cassette motor under 
software control, or disconnecting the load 
lead when Saving and vice versa. The RZ-1 
plugs in via an cdgcconncctor. The rear 
connector of the machinc is duplicated behind 
the RZ-1, so a peripheral unit can still be 
attached. The RZ-1 can control two tape 
recorders and provide a minimum of five 
latched outputs for controlling external 
devices. 
Furthermore, it does not use any memory 

locations, cither in RAM or in the I/O map. 
The unit is located in ROM space between 
512 and 1024. Poking various locations in this 
region allows you to turn on any of the tape 
motors, or to provide an output to one of the 
ports. 

Upgrade range 
East London Robotics provides a range of 

RAM upgrades for the Spectrum: the SP-48A 
which adds a further 32K of RAM to the 16K 
Pcctrum Series 1 on a plug-in board; the S048 
for the current Series 2 version of the 
Spcctrum and an SP-80 RAM add-on which 
gives not only 32K of extra memory but 
another 32K which can be accessed as well, 
using Out commands. It is thus possible to use 
a full 80K of user RAM with this board. 
East London Robotics' Slowloader allows 

you to load ZX-81 programs into a ZX 
Spcctrum. 
The Slowloader adapts itself upon loading 

to whichever type of Spectrum is in use. 

CONCLUSIONS 
• Perhaps if Sinclair had put a little 

more thought into primary design, 
devices like the Abacus controller 
probably would not be necessary. Its 
boost to the Spectrum's amplifi-
cation is useful, as is the capability to 
switch it off when the keyboard 
bleeper gets on your nerves. 

• Once Kempston's joystick is fitted, 
nothing else can be added to the con-
nector. But what sort of peripheral 
would you use in conjunction with a 
joystick? By putting a stackable 
connector between the Spectrum 
and the stick's connector one could 
test the joystick with the supplied 
demonstration program. 

•The Adam adaptors are extremely 
useful, but consider whether or not 
you really want to make hardware 
alterations. 

• The Adams tape controller is effec-
tively transparent to the Spectrum or 
ZX-81, since it does not use any 
memory location either in RAM or in 
the I/O map. The relays involved can 
cope with 1A at 28V dc or 100V ac. 
They are sufficiently heavy-duty for 
many purposes like controlling model 
train layouts. 

ADD-ONS 
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16K BUDGET PAK 
JRS 16K RAM AND FREE ALIEN ATTACK plus either 
BATTLESHIPS or GAMES TAPE II 
SAVE £8.65! Total package price only £27.75 

64K BUDGET PAK 
JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST 
ISLAND or BATTLESHIPS 
SAVE £7.95! Total package price only £64.90 

19 WAYSIDE AVENUE. WORTHING, SUSSEX. BN13 3 JU Telephone: (0903) 65691 

ZX81 
Ha rdwa re 
Econotech 16K RAM (uncased) 
JRS I6KRAM 
JRS 64 K RAM 

Only £20.95 
Only E 26.50 
Only £62.95 

So f twa re 
Programmers Toolkit 116K) Only £4 95 
Graphics Toolkit (16K) Only £5 95 
Lost Island!16KJ Only £4 95 
Games Tape If f 16K) Only £4 95 
Battleships 116K) Only £4.95 

SPECTRUM 
A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a large 
stamped addressed envelope 

I wish to order the following: 
! I6K Budget Pak with Battleships 
a I6K Budget Pak with Games Tape II 
• 64K Budget Pak with Lost Island 
• 64K Budget Pak with Battleships 
• Econotech 16K RAM 
• JRS 16K RAM 
• JRS 64K RAM 

Programmers Toolkit (16K) ..... 
Graphics Toolkit 116KJ 

• Lost island (16K) 
• Games Tape II116K) 
d Battleships f 16k) 
• 1983 JRS Catalogue . 
Tick as applicable Total (Including VKT & P&P) 

Only £27.75 
Only £27 75 
Only £64 90 
Only £64.90 
Only £2095 
Only £26 50 
Only £62 95 
Only £4.95 
Only £595 
Only £495 
Only £4 95 
Only £4.95 

Free 

Name 

Address 

Post to: JRS SOFTWARE, Department Y C 
19 Wayside Avenue, Worthing, Sussex BN13 3JU 

PRINT OUT 
AMBER 2400 
MATRIX PRINTER' 

LOW RUNNING COST USING 
PLAIN PAPER 

USED WITH MANY COMPUTERS 
INCLUDING BBC,UK101,ATOM 
DRAGON/NEWBRAIN/ATARI, 

TRS-80,VIC-20 AND MZ-80K 

£ 7 8 
+VAT & £2.95 P&P 

Or for details send a 
large SAE to: 

AMBER CONTROLS LIMITED 
Central Way 

Walworth Industrial Est. 
Andover 

Hampshire SP10 5AL 
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** SPACIOUS 
SHOWROOM OPEN MON. to SAT. 

•FRIENDLY AND HELPFUL STAFF 
•EXPERT ASSISTANCE ALWAYS ON HAND 
•GOOD RANGE OF COMPUTER BOOKS 
• AFTER SALES TECHNICAL 
BACK-UP and SUPPORT 

NEW FROM MICRO POWER 

(DOB MICRO 
Model A 
Model A (32K) 
Model B 
Memo ry Upgrade 
Full Upgrade 
Joyst icks (pair) 
Single Disk Drive 
Disk Interface (fitted) 
14 inch Colour Monitor 
20 inch Colour Moni tor 
ACORNSOFT PROGRAMS (phone for availabil ity) 
ACORN ATOM 
Single Disk Drive (incl FREE buffer kit) 
ATOMCALC ROM 
WORK PROCESSOR ROM 
FLOATING POINT ROM 
ROM Selector Board 
BBC BASIC Board 
Programmer 's TOOLBOX 
SUPER TOOLBOX 
M/C CODE MONITOR/DISASSEMBLER 
P R I N T E R S 

EPSON MX80 F/T III 
EPSON MX80T i l l 
STAR DP 8480 
SEIKOSHAGP 100A 
Printer Leads (BBC/ATOM/DRAGON) 
B O O K S 

Assembly Language Programming for the BBC Micro 
BBC Micro - Instant Machine Code 
BBC Micro Revealed 
Basic Programming on the BBC Micro 
Let Your 8BC Micro Teach You To Program 
NEC '30 Hour BASIC 
Practical Programs for the BBC Micro and Acorn Atom 
Gett ing Acquainted wi th your Acorn Atom 
39 Tested Programs for the acorn A tom 
A t om Magic Book 

£325.00 
£349.00 
£399.00 
£25 00 
£75.00 
£13.00 

£265.00 
£119.00 
£309.00 
£343.85 

£343.85 
£39.10 
£29.90 
£23.00 
£22.40 
£49.95 
£20.10 
£16.60 
£16.60 

£399 00 
£349.00 
£279.00 
£229.00 
£15.50 

£8.95 
£7.95 
£7.95 
£5.95 
£6.45 
£5 95 
£5.95 
£6.45 
£645 
£5.50 

® 
i 

G 0 
0 • 

• 
D 
S 

• 
O 0 0 • 

@ 0 • 
Q 0 
G • 

DRAGON 32491 
THE FAMIL Y COMPUTER TO FIRE M^WW J ! 

YOUR IMA GIN A TION H ^ f l t f |£f 

Easy to Learn! Easy to Use! IM ' 
Colourful ! Graphic! Musical ! 
Wel l -made and Designed to Grow! _ t ^ ^ p A 
KEY FEATURES ^SHBS 
M 32K RAM as Standard, Expandable to 64K 
• • Display: 

9 colours available. 
5 di f ferent resolutions f rom 16 x 32 to 256 x 192. 

** Extended MICROSOFT Colour Basic as Standard 
Advanced graphics commands̶set. line. draw, 
circle, paint, print using: 
Advanced Sound 
Full Editing̶insert, delete, amend. 
Professional Typewr i ter Keyboard 
(Guaranteed for 20 mil l ion key depressions). 
FREE 160 page BASIC' training manual. 
Simple plug in' Connect ions for Joyst icks, Printer, 
Games. Cartridges and 'auto-control led' cassette 

• • Sof tware on Cartridge and Cassette already 
available (send for details). 

_ All prices 
PRICE ONLY E199.50.ncl V A T inclusive of V A T 

THINK DRAGON !! EES 
THINK MICRO POWER!! j H 

Carriage FREE on cash cheque yjyjfjf 
orders over £IOO flBO.-"* - — 

POWER LTD 
: 2 
SENT STREET. 
. ALLERTON. 
.S7 4PE. 

® ® ( o ) ©® ( A )®O0 0OG®CD®® (SQQmQO 
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WITH THE GROWING number of video 
inverters on the market for the ZX-81, I 
thought it was about time some games were 
written for use with one. 
"Deep Space" is mostly in Basic with four 

short machine-code routines to animate the 
display. 
A galactic megatrawlcr is cruising through 

the computer-generated universe eating stars. 
Black holes, white dwarfs, and anti-matter are 
already in the program but as it is in Basic, 
you can add your own pet horrors at wil l . 
Attacks by alien craft are frequent, although 

escape from these is possible by engaging 
"hyperdrive" to re-materialise in a fresh ̶ 
and unknown - universe. The game can 
develop in different ways depending on 
whether you prefer to stay and fight or run 
and hide. 

It wi l l , of course, run perfectly well on any 
16K ZX-81 but the display loses a deal o f its 
visual effect. Hints are given later for a 
suggested improvement i f you wish to try. 
Type in Fast mode a Rem statement consist-

ing of 97 characters as line 1, and the machine-
code loader as in program 3. Now Run this 
and Enter the hex code from table 1, one pair 
at a time. When you reach the end enter S to 
stop the program, and List it. The last word in 
line 1 should be Tan. I f it is not, then you have 
made an error and wi l l have to start again. 
Now enter Poke 16510,0 as a direct 

command and line 1 should become line 0. 
This is to prevent the Rem from being edited. 
I f you attempt to Kdit you wil l loose some of 
the code as it contains unseen bytes. 
Next add the Basic in program 2 to 

overwrite program 1 and type in as a direct 
command Poke 16580,201. Run the program 
in Slow mode to test your machine code. 
The screen should fill immediately with 

stars. Check for a report code. I f it is a 5 then 
your code contains an error in addresses 16514 

to 16528. I f it prints something else, 16521 is 
wrong. 
Pressing 6 should clear the screen from the 

bottom up. Stop before it reaches the top of 
the screen and press 7. The screen should 
refill downwards. Break the program and Poke 
16580,0. Running it again should give you a 
display which gets narrower as you Scroll up 
and down. I f it does, all is well. A quick press 
on the 0 key and the screen should invert. I f all 
is working well, delete lines 2 to 8 and enter 
the main listing, after first saving to tape. 
The variables are as follows: 

Dand E 
P 

W 

N 

V, X , 

Line 130 

Lines 140 153 

S High score 
A Shield strength 
B Game score 
C and G Initial numbers of stars and white 

dwarfs in each line of the display 
Define the position of your ship 
Top left-hand corner of the screen 
̶ all other points on the display 
are calculated from this 
Initially a white dwarf, changed 
under attack to an alien spacecraft 
Part of the random number 
multiplier. Reduce this to 1000 to 
make attacks come faster 
Your current position on the 
screen 
Denotes attacks and black holes 
Defines the first print position in 
the line in which the stars need to 
be reprinted after scrolling 
Adjust the unprinting position of 
your ship which will no longer be in 
line 12 after a scroll 

Y and Z are used to call the various 
machine-code routines and have no particular 
significance themselves. V is the title page 
background X and Y are the scrolls up and 
down and Z inverts the display file. 
Lines 45-70 print the initial universe and 

line 72 tests to see whether or not it is 
composed of anti-matter and sends you the 
"End of game" routine at line 450 i f it is. The printed in Basic but operated by the machine 

main loop starts at line 80. I f you are altering 
the game, keep this loop as short as possible or 
you wil l slow things down unnecessarily. 

Lines 85-87 Check whether a star, dwarf 
or alien has been encountered 
and send you the appropriate 
sub routine. 

Line 90 Random-number generator. 
Line 110 Steers your spacecraft 

horizontally. 
Lines 120-121 Take you out of the loop to 

scroll in either direction. 
Line 122 Sends you to the subroutine 

at line 600 to make a 
hyperspace jump. 
Returns you to the start of the 
loop. 
Print the correct numbers of 
starts after using the scroll 
routines at 300 or 400. Both 
these work in the same way 
with 300 scrolling down and 
400 scrolling up. 
Restore your shields to full 
power and increment your 
score by 10 if you manage to 
catch an alien. 
Checks the random number 
multiplier to see if you are 
being attacked. 
Switches to attack mode. 
Checks for a direct hit. 
Pokes the alien ships. 
Adjust and check your 
shields. 
Produce the white dwarf 
crash whilst 
Make the stars sparkle as they 
are eaten. 

When you have finished entering every-
thing, type in Goto 1000 and Save to tape. 
The game should auto-start and greet you with 
the title page. 
It looks rather a lot to type, but lines 

1000-2029 contain an animated title routine 

Lines 460 470 

Line 500 

Line 520 
Line 529 
Line 550 
Lines 560-570 

Lines 600-620 

Lines 701 708 

Hex code. Table 1 - 97 bytes. 
FD 36 22 00 06 
3E 17 D7 D7 D7 
10 FA C9 
2A OC 40 54 5D 
21 00 00 00 00 
01 F7 02 ED B0 
OC 40 01 17 03 
06 - 20 AF 77 2B 
FC C9 
2A OC 40 01 F6 
09 E5 01 21 00 
EB E1 01 F7 02 
B8 00 
2A 0C 40 06 20 
23 77 10 FC C9 
06 18 2A OC 40 
7E FE 76 28 05 
80 77 18 F5 10 
Hex code. 
FD f 

Table 2 -
36 * 

96 bytes. 
22 / 
D7 y 

00 ' 06 ' 
D7 3E 17 / 

96 bytes. 
22 / 
D7 y D7 ' 

06 ' 
D7 

10 ' FA / C9 
2A ' OC 40 54 5D 
21 ' 00 / 09 01 ' F7 
ED B0 2A oc-- 40 
17 t 03 09 06 20 
80 ' 77 ' 2B 10 FC 
2A ' 
09 ' 

OC 40 ' 01 ' F6 2A ' 
09 ' E5 01 21 ' 00 
EB ' El 01 / F7 / 02 ' 
B8 ' 00 / 

2A ' OC / 40 ' 06 20 
80 y 23 ' 77 ' 10 ' FC ' 
06 x 18 2A • OC 40 
7E L FE 76 ' 2 8 / 05 
80 77 ' 1 8 ' F5 10 / 

CO 
D7 

01 
09 
2A 
09 
10 

02 
09 
ED 

AF 

23 
C6 
F3 C9 

CO 
D7 

01 / 
02 
01 
3E 
C9 
02 ' 
09 
ED ' 

3 E / 

C9 ' 
23 ' 
C6 
F3 C9 

ZX-81 DE 
Program 2. 

OBREM ( M A C H I N E CODE? 
1 R P N D USR 1 6 S 1 4 
2 I F I N K E Y $ = " 6 " T H E N L E T X = U S 

P. 1 6 5 2 9 
3 I F I N K E Y $ = " 7 " T H E N L E T Y = U S 

R 1 6 S 6 1 
4. I F I N K E Y $ = " 0 " T H E N L E T Z = U S 

R 1 6 5 9 2 
5 GOTO a 

Main listing. 
GSR EM C L E R R 0 6 " Y * N O T NOT N 

OT N O T ( I F T O N E £ R N D ? ? ' S E £ R N D W 
• R UN " G O S U B ES££RND" * "% , J « 4 . » ? F f U 
N P L O T T R N E C RND * P L O T V F f i S T • 5 
«« F OR L P R I N T • R U N * G O SUB B E £ 

R N D / 4 H 7 ? ( U N P L O T T R N / y E £ R N D 7 l ? y 
P R I N T t N E X T T R N 

1 R EM " D E E P S P R C E " B Y ft.C.SPR 
I D D E L L 

9 L E T 5 = 0 
1 0 L E T R = 0 
1 1 L E T B = 0 
1 2 L E T G = 1 
1 3 L E T C- = 2 
14. L E T N = 1 2 
1 5 L E T E = 1 5 
1 6 L E T D = 1 5 
2 5 L E T P r P E E K 1 6 3 9 6 + 2 5 6 * F E E K 1 

6 3 9 7 + 1 
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code to give the game a more finished 
appearance ̶ well worth the effort involved. 
I f you want to alter the initial title page or 

instruction routine do ensure that you return 
the machine code to Game Scroll by Poking 
16580,0 otherwise you wil l have columns of 
stars printed each time you move upwards. 
As you play the game you wi l l find that you 

are much more likely to be attacked in a 
heavily-populated universe than in a dead one, 
and that there are universes in which you 
stand a good chancc of catching alien ships 
and building a high score. 
I f you do not have a video inverter, the 

display can be greatly improved by using the 
machinc code from table 2. You wi l l now need 
only 96 characters in line 1 as the code in table 
1 has some NOP bytes which are not used but 
have been left in for historic reasons. 
Add line 41 to the main listing: 

41 LET Z USR 16591 
Note that the addresses called are now as 
follows: x = 16529 

Y =16559 
Z =16591 

and lines 1035 and 1075 should read: 
POKE 16578.201 and 

POKE 16578,0 respectively. 
A l l printing should be inverted including 

the spaces and all Poked characters must also 
be inverted by adding 128 to their numbers. 
The exception to this is 133 in lines 87 and 
550 as this is already an inverse character. For 
example: line 40 which prints white dwarfs 
now becomes: LET W= 155 
and in lines 62, 85. 152 and 705 the 23 is 
changed to 151. 
I f you are not sure whether or not you have 

changed all the characters, run the program 
and press the break key whenever an incorrect 
one is printed. This wi l l give you the line 
number which you need to alter. 

GAMES 

u 

0 

0 

4 .0 
4-5 
5 0 
5 1 

5 2 
6 0 
6 1 
6 2 
6 3 
7 0 
7 1 
7 2 

7 5 
S O 
8 5 
6 6 
8 7 

9 0 
9 1 
9 2 

100 

L E T IJ = 2 7 
FOR J = Q T O 2 3 
F OR K = 1 TO G 
P O K E P + 3 3 * U + I N T < R N D * 3 0 + 1 > , 

N E X T K 
I F C = 0 T H E M GOTO 7 0 
FOR K = 1 T O C 
P O K E P f 3 3 * J + I N T ( R N D * 3 2 ) , 2 3 
N E X T K 
N E X T U 
S L O U 
I F C = 3 A ND G = 3 T H E M GOTO 4-5 

L E T T = 2 0 0 0 
L E T F = ( D + P + 3 9 6 ) 
I F P E E K F = 2 3 T H EM GOSUS 7 0 0 
I F P E E K F = 2 7 T H EM GOSUB 6 0 0 
I F P E E K F = 1 3 3 T H E M GOSUB 4-6 

L E T H = I N T ( l R N D * T > / ( C + 1 J ) 
I F H =4 -0 T H E M GOTO 2 4 - 0 
I F H < = S T H E M GO S U B 5 - 3 0 
P R I N T A T N , E ; " " ; A T 1 2 , 0 ; " O 

1 3 0 GOTO 3 0 
14 . 0 FOR J = 1 T O G 
1 4 . 1 POKE P + H + I N T ( R N D * 3 0 + 1 > , Ul 
14 -2 N E X T J 
1 5 0 I F C = 0 T H E N GOTO 
1 5 1 FOR J = 1 T O C 
1 5 2 P O K E P + H + I K T 
1 5 3 N E X T J 
1 6 0 GOTO 8 0 
2 0 0 P R I N T A T N . D 

( R M D * 3 2 I , 2 3 

1 0 1 L E T N = 1 2 
1 0 5 L E T E = D 
1 1 0 L E T D =D + ( I M K E Y $ = " S " A N D D < 3 

1 ) - ( I M K E Y $ = " 5 " A N D D > 0 ) 
1 2 0 I F I M K E Y $ = " 7 " T H EM GOTO 3 0 0 
1 2 1 I F I N K E Y $ = " 6 " T H E N GOTO 4 - 0 0 
1 2 2 I F I N K E Y $ = " H " T H E M GOTO 8 0 0 

• ; A T 1 2 , E.; " 

2 0 1 P R I N T A T 1 9 , 8 ; " S H I P D E S T R O Y 
E D " 

• " f A T P 1 2 ^ 1 0 ? " R E P L A Y ' Y V N ' ' 1 

2 1 5 I F B > S T H E N l _ET S = B 
2 2 0 P R I N T A T 2 1 , 1 ; ' Y O U S COR ED " 

; B ; A T 2 1 , 1 7 ; - H I G H S CORE = ; S 
2 2 5 I F I N K E Y $ = y •• T H EM GOTO 2 3 0 
2 2 6 I F I M K E Y $ = s " N " T H E N GOTO 
2 2 7 GOTO 2 2 5 
2 3 0 C L S 
2 3 1 GOTO 1© 
2 4 - 0 R A N D USR 1 6 5 9 2 
2 4 . 5 R A ND USR 1 6 5 9 2 
2 5 0 I F H = 5 T H E N GO TO 2 0 0 
2 5 2 P R I N T A T N , D ; " " ; A T 1 2 , E ; " 

2 5 5 FOR U = 1 TO 3 0 
2 5 6 P R I N T AT 1 9 , 3 ; " L_ 

̃ ; A T 1 9 , 3 ; " S U A L L O U 
fcontinued on next page I 

E L M C 
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i 
(continued from previous page) 
ED BY BLACK HOLE ";AT 0,0; 
360 NEXT J 
270 GOTO 210 
300 LET Y-USR 16561 
301 LET M=0 
302 LET N=13 
310 GOTO 14-0 
4-0© LET X=USR 16529 
4 0 1 LET M = 759 
4 02 LET M=ll 
4 10 GOTO 140 
45© LET Z =USR 16592 _ 
ill PRINT RT 6.5;" YOU HfiUE ENT 

ERED AN " ; RT 7 .. 5 . " ANTIMATTER UN 
IUERSE " # 
452 GOTO 201 * 
460 LET R=0 
a - o L E T B = B + 1 Q 
459 RETURN 
500 IF T = 100 THEN GOTO 530 
510 FOR «J = 1 TO 25 
511 PRINT RT 31.5;"ALIEN 5HIP5 

NEARBY" 
512 NEXT U 513 PRINT RT 21,5;" 

520 LET T =100 
529 IF H < > 5 THEN RETURN 
53© FOR J=1 TO 12 
531 PRINT RT 21,4." 

ER RTTRCK ";AT 21,4; 
M^agsasgawas": AT 0.0: 
532 NEXT ZJ 
540 PRINT RT 21,4," 

YOU ARE UNO 

LET Us133 
SB© LET A=A + 1 
570 IF A >=3 THEN GOTO 64.0 
58© RETURN 
600 FOR J=1 TO 5 
601 POKE F-33.126 
602 POKE F-1.126 
603 POKE F . 126 
604. POKE F + 1.128 
605 POKE F+33.128 
606 POKE F-33,0 
607 POKE F-1,0 
6©8 POKE F.52 
609 POKE F+1.0 
610 POKE F+33,0 
620 NEXT U 
630 LET R=R+1 
64© IF R>=4 THEN GOTO 200 
65© FOR <J = 1 TO 20 

SHIELDS DOUN TO HALF PUUEH" 
665 IF P =3 THEN PRINT AT 21,1; 

SHIELDS COMPLETELY EXHAUSTED" 
670 NEXT J 
6S0 PRINT RT 21,1;" 

690 
700 
701 
702 
703 
704 
705 
7©6 
707 
70S 
-7 10 
720 
8 0 © 
801 
© 1 © 
815 
6 2 © 
900 
910 
915 
920 

H 
925 
93© 

1000 
10 10 
1 0 2 0 
1030 
r ^ n s 
TO 

2 , 3 ; " 
" " ; RT 
1035 
1040 0 

RETURN 
PRINT AT N E ; 
POKE F,52 
FOR «J = 1 TO 3 
POKE F,61 
POKE F,21 
POKE F,23 
NEXT sJ 
POKE F,151 
POKE F,52 

(RND+4-) 
( R N D * 3 ) + 1 

LET B=B+1 
RETURN 
LET C = INT 
LET G = INT 
FR ST 
CLS 
GOTO 4© 
CLS 
RRND USR 16 Si 4. 
FOR U = 1 TO 50 
PRINT AT 12>S;" 

NEXT J 
MEU 
CLS 
SAUE "DEEP SPAC®" 
LET U=USR 16514. 
PRINT RT 8,5;") 

E B " . i RT 12,1; "PLEASE SUITCH 
UERSE UID^O";RT 12.1."£a§B 

r; RT 2 
FOR INSTRUCTIONS PRESS "•©" 
20,3;"TO PLRY PRESS ""1 

POKE 1 6 5 8 0 , 2 0 1 
IF INKEY$="0" THEN GOTO 20© 

1050 IF INKEY $ ="1" THEN GOTO 107 0 
1060 GOTO 1030 
107© PRINT RT 0.0: DEEP SPAC 
E ** DEEP SPACE ***" 
1072 FOR U = 1 TO 24-
1073 LET Y =USR 16561 
1074 NEXT U 
1075 POKE 16580,© 
1076 FOR U=1 TO 24 
1077 LET Y=USR 16561 
1078 NEXT U 
1060 RUN 
2O00 PRINT RT 1.1; "1 

2011 IF INKEY$<>"0" THEN GOTO 20 
11 
2012 FOR U = 1 TO ~ 24. ~ — -
2013 LET Y^USR 16561 
2014- NEXT U 
2015 PRINT RX 1,0, * 

|028 IF INKEY % < > " 1 *• THEN GOTO 20 
2029 GOTO 1075 
Program 3. 

1. REM ( 9 7 CHARACTERS) 
2 LET X = 16514 
3 INPUT A $ 
4 IF A $ ="S" THEN STOP 
5 P R I NT R $ " • 
6 POKE X,1&*CCDE A$+CODE R$<2 

) -476 
7 LET X =X + 1 
8 GOTO 3 

62 YOUR COMPUTER. FEBRUARY 1983 



The best way to 
1,568steps in " 
your pocket. 

Once again Casio takes the giant step 
forward - with a pocket computer package able to 
fulfil a wide range of business and personal 
demands yet doesn't demand an expert to 
operate. 

The Casio PB100 comes complete with our 
'I-earn as you go' system manual that enables you 
to enjoy the full benefits even if you've never 

operated a computer before. Making easy sense 
of the BASIC computer language, the PB100 is 
capable of an amazing variety offunctions- plus a 
variety of computer games to extend your 
versatility. 

The PB100 is just one of Casio's amazing 
range of high technology products all of which 
offer outstanding value for money. 

C A S I O 
P E R SON A L C OM P U T E R 

* 544 program steps, 94 data memories 
(expandable to 1568 steps or 222 data memories with 
optional RAM pack). 

* Auto power-off function with programs/data 
preserved with power off 

* Many convenient user functions built in, inc: 
trigonometries inverse trigonometries, logarithms/ 

exponentials, powers, svmbolization, random numbers. RAM pack (OR1). 

* 10 program areas P0-P9. PB IOO 
* ASC II keyboard with upper and lower case 

characters display. 
* 8 levels of sub routines and 4 levels of'FOR-

NEXT ' looping 

* Compact, lightweight 
* System can be upgraded with cassette tape 

recorder interface (FA3) and memory expansion 

i T o : Casio Electronics Company Limited. WATCHES Unit 6. 1000 North Circular Road. NW2 7JD. 

KEYBOARDS ' Please send me fu"details of the Casi° PB1°o. 
CASH REGISTERS j Name _ 

¦ Address 

I 
Cai«o Electronic! Cft Ltd.. Unit 6.1000 North Circular Road. London NW2 7 JO 
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1 REM***MINOTOUR*** 
3 REM***R.MI AH ( CM 9 8 2 * * * 
10 FORfl=0TO1024 
20 P0KE6144+A , PEEK < 32768+A) 
30 NEXT 
40 FORA=0TO581 
50 READD 
60 P0KE6144+A,D 
70 NEXT P0KE36869,254 
180 DATA 0 , 0 / 0 / 0 / 0 / 0 / 1 , 1 4 
110 DAT f l 0 , 0 , 0 , 0 , 0 , 0>192>32 
120 D A TA 0 / 0 / 0 / 0 / 0 / 0 / 0 / 3 
130 D A TA 0 / 0 / 0 / 0 , 0 , 0 , 0 , 6 4 
140 DA TA 0 , 0 , 1 , 2 / 4 , 8 / 1 6 / 3 2 
150 D f l T f l 0 / 1 2 8 / 9 6 / 1 6 / 8 / 4 / 1 9 4 / 1 ^ 1 
160 D f l T f l l 6 / 3 2 / 3 5 / 6 6 / 1 3 2 / 6 8 / 3 4 / 1 7 
170 D f l T f l 2 4 / 6 / 1 2 9 / 6 4 / 3 2 / 1 6 / 8 / 4 
180 D f l T f l 0 / 0 , 2 2 4 / 1 6 / 8 / 4 / 3 / 6 5 
190 D f t T f t 0 / 8 / 4 , 2 / 1 / 7 / 3 1 / 191 
200 DATA20 / 4 1 / 2 26 / 2 52 , 2 55 / 2 55 / 2 55 / 2 5 5 
210 D f i T f l 1 6 / 8 / 1 35 / 1 27 / 2 55 / 2 55 / 2 55 / 2 55 
220 DATA4 / 8 / 8 5 / 2 5 0 / 2 5 2 / 2 4 8 / 2 4 1 / 2 2 6 
230 DATA64 / 1 37 , 1 8 , 3 6 , 7 2 , 1 44 , 3 2 , 6 4 
240 DATA14 4 , 8 , 8 , 8 , 8 , 8 , 1 1 2 , 1 2 9 
250 DATA128 / 1 28 / 1 28 / 1 28 / 1 28 / 1 28 / 1 28 /0 
260 D A TA 1 2 , 3 , 0 , 0 , 0 , 0 , 0 , 0 
270 DATA1 3 1 / 1 2 8 / 0 / 0 / 0 / 0 / 0 / 7 
280 DATA160 / 8 0 / 4 0 / 2 0 / 1 22 / 9 3 / 1 43 / 2 1 5 
290 DATA255 , 1 2 7 / 6 3 , 3 1 / 1 5 / 3 / 1 5 9 / 1 0 6 
300 DATA255 , 255 , 255 , 255 , 255 , 255 , 255 , 253 
310 DATA255 / 255 / 255 / 255 / 255 / 255 / 255 / 107 
320 DATA132 / 1 05 / 8 2 / 1 11 / 7 9 / 3 1 / 2 55 / 2 55 
330 DATA129 / 2 , 1 / 1 2 8 , 6 4 / 3 2 / 0 / 1 92 
340 DATA2 , 1 4 , 2 4 0 , 0 , 0 , 0 , 0 , 0 
350 D A TA 0 , 1 , 0 , 0 , 0 , 0 , 0 / 0 
360 DATA8 / 2 4 0 / 1 2 8 , 1 8 5 , 1 1 2 , 9 , 6 , 0 
370 DATA32 / 2 4 / 4 / 1 1 / 4 , 1 9 7 , 3 6 , 1 2 6 
380 DATA10 , 1 8 , 2 2 6 / 0 / 0 / 1 2 8 , 6 4 , 3 2 
390 DATA220 , 1 3 2 , 4 , 2 2 , 3 3 , 3 2 , 1 6 , 8 
400 DATA 1 7 1 , 8 , 8 , 8 , 0 , 0 , 0 , 0 
410 DATA252 , 2 24 , 1 92 , 6 4 , 0 , 8 , 1 0 0 , 1 3 0 
420 DATA9 6 , 3 2 , 1 6 / 8 / 4 / 4 / 5 / 2 
430 DATA 0 / 0 / 0 / 0 / 0 / 0 / 0 / 1 9 2 
440 DATA188 / 252 / 6 2 / 2 49 / 1 53 / 1 53 , 1 73 , 49 
450 DATA31 , 1 7 , 8 , 3 6 , 1 9 , 7 2 , 3 9 , 1 6 
460 DATA8 / 1 3 6 , 1 0 5 , 1 1 5 , 1 4 1 / 0 / 0 , 0 
470 DATA31 , 9 8 / 1 3 2 / 1 3 6 / 1 1 4 / 5 , 1 2 2 , 2 
480 DATA3 , 2 , 1 3 1 , 1 3 1 , 1 3 1 , 6 , 9 , 9 
490 DATA8 , 1 2 8 , 1 2 8 , 6 4 , 3 3 , 1 8 , 1 2 , 0 
500 DATA32 , 1 6 , 1 6 , 2 4 0 , 1 6 , 0 , 0 , 0 
510 DATA17 , 1 6 , 1 6 / 1 6 / 1 6 / 8 / 4 , 1 2 
520 D A TA 0 , 0 , 0 , 0 , 0 , 7 , 8 / 1 8 
530 DATA0 / 1 2 6 , 1 2 9 / 0 / 2 5 5 / 0 / 0 / 0 
540 DATA0 / 0 / 0 / 0 / 0 / 2 2 4 , 1 6 / 7 2 
550 D A TA 9 / 9 / 1 0 / 2 / 1 , 1 , 1 / 3 
560 DATA1 4 , 1 1 , 1 1 , 1 1 , 9 , 9 , 9 , 9 
570 DATA39 , 39 , 229 , 228 , 226 , 224 , 240 , 24 8 
580 DATA0 / 1 2 8 / 1 2 9 / 1 2 9 / 6 6 / 3 6 / 6 0 / 0 
590 DATA196 / 2 28 / 2 28 / 3 6 / 6 9 / 1 5 / 3 1 , 6 3 
600 DATA4 / 5 6 / 1 12 / 1 44 / 1 44 , 1 44 , 1 6 , 1 6 
610 D A TA 9 , 9 / 9 / 9 / 8 / 8 , 8 , 4 
620 DATA252 , 251 , 249 , 253 , 255 , 255 , 127 , 255 
630 DATA0 , 2 55 , 3 6 , 3 6 , 1 65 , 2 47 / 2 55 / 2 5 5 
640 DATA127 / 191 , 190 , 254 / 254 / 254 / 254 / 252 
650 DATA16 / 1 6 / 1 6 / 1 6 / 1 6 / 1 6 / 3 2 / 3 2 
660 D A TA 4 / 2 / 1 , 0 / 0 / 8 / 0 / 0 
670 DATA126 / 1 24 / 5 6 / 1 46 / 1 47 / 8 2 / 7 8 / 3 4 
680 DATA103 / 1 , 0 / 2 0 4 / 5 1 , 3 5 / 5 1 , 1 1 5 
690 DATA248 , 2 40 / 9 6 / 1 61 , 9 7 , 9 7 , 1 94 , 4 
700 DATA3 2 , 6 4 , 1 2 8 / 0 , 0 / 0 , 0 / 0 
710 DATA 3 3 , 1 6 , 8 , 4 , 3 , 0 , 0 , 0 
720 DATA254 / 1 2 4 / 0 / 0 / 0 / 2 5 5 / 0 / 0 
730 DATA8 / 1 6 / 3 2 , 6 4 , 6 4 , 1 2 8 / 0 , 0 
740 D A TA 0 / 0 / 0 / 0 , 0 / 0 / 0 / 0 
750 DATA0 , 0 , 0 , 1 7 1 , 1 68 , 2 32 , 1 68 , 1 6 8 
760 DATA0 / 0 / 0 / 2 2 7 / 1 3 2 / 1 3 5 , 1 3 2 , 1 32 
770 DATA0 , 0 , 0 , 1 7 , 1 4 9 , 1 5 3 / 1 5 3 / 1 49 
780 DATA0 / 0 / 0 , 2 3 4 / 1 0 / 1 9 6 / 4 / 2 28 
790 DATA201 , 1 69 , 1 98 , 1 98 / 1 66 / 1 98 , 0 , 0 
800 DATA193 , 1 61 , 1 61 , 1 93 , 1 61 , 1 69 , 0 , 0 
810 DATA20 , 1 8 1 / 8 5 / 2 1 , 2 1 , 2 1 , 0 , 0 
820 DATA201 , 4 1 , 4 7 , 2 3 3 , 4 1 , 4 1 , 0 , 0 
1000 PRINT"3" 
1001 FORX=0TO505=POKE7680+X,64:NEXT: 
1010 PRINT- 'XHMOBtMMBA BCDE-
1020 PRINT" IMM>FGHIJKLMNO-
1030 PR I NT " HMMFQRSTU VI4X-
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'AUR 
In escaping the Minotaur, 

the least of Theseus's 
worries was how he was 
doing against the clock 
̶ that's your problem 
in Roger Miah's game 

L for the Vic. 

1048 PR INT - IMM i r r -ZCNJt * - ! -
1050 P f t l N T - k M t t M *$m/.t'<-
1060 PR I NT " > M W W — 
1070 PR I NT " ( M M t l — . / 0 1 2 -
108© P R I N T - t t M M t — 3 4 5 6 7 -
1090 P R I N T " I P M » « — 8 9 , < -
2000 PR I NT" V M M M = > ? -
2 0 0 1 P R I N T ' J O m n M M M M W I ̶ 
2002 P R I N T " . 1 1 n 111 n 1 1 1 1 1 1 1 1 m o m n n I" 
2010 POKE7908/34 
2020 F0RX=24T031 
2030 POKE36879/X 
2040 FORT"1TO500:NEXTT»X 
2050 GETRf : IFR$=" M THEN2020 
2060 POKE36869/240 
2070 PR INTCHR$<142>" rW; 
2080 P0KE36879/ 25 
2090 IHPUT" INSTRUCTIONS"/ f t * : I FLEFTf ( R t + " V " , 1 )OHN"THENGOSUB2690 
2100 POKE36879/93 
2110 PRINT".! " 
2120 XM-22 YM-21 
2130 DIMMZ/«XM/YM)/U/£<3> 
2140 FORL=38400TO38905: POKEL, 7 NEXTL 
2150 FORL=1TO20:M2^<0/L>=10:M2^<XN/L>»10:NEXTL 
2160 F0RL-1T021:MZX<L/©>=5• MZJ«L/VM>=5:NEXTL 
2170 MZX<0/0>=15-MZ*<0,VM> = 15 MZH<XM,0>«15 MZJ«XM/YM>«15 
2180 X = 1 0 V = 1 0 
2190 ft=0 
2200 IFMZX<X-l/V>-0THENUX<fi>- l ft»fl+l 
2210 IFMZ/*<X,Y-l>-0THENU/«fl>«4 ft=fl*l 
2220 IFMZ?<<X/V+l>«0THENU*<fl>-2:ft-fl«-l 
2230 IFMZ*<X+l,Y>«0THENUK<ft>«3ft-fl«- l 
2240 IFft=0ftNDX»10ftNDV=10TNEN2410 
2250 IFft*0THENR»INT < MZ* < X / V ) / 2 5 6 ) : GOTO2340 
2268 B=INT<RND<l)<<ftM>> : IFB>=f lTHEN2260 
2270 R«U*<B> 
2280 IFR«1THENMZ^<X, V)»<MZ^<X/V)0R1) :MZ/£<X-1 > Y)«<3*2560R4> 
2290 IFR«2THENMZ/i<X/V>»<MZ^<X/V)0R2) MZ2<X/Y+l>-<4»2560R8> 
2300 IFR»3THENMZ2<X, Y) -<MZX<X, YJ0R4) = MZZ<X+1/Y>"<2560R1> 
2310 IFR-4THENMZJ«X/Y>-<MZZ<X,V>0R8> MZ2<X/V-l>»<2»2560R2> 
2320 GOSUB2800 
2330 POKE38400+22*X*Y,7 
2340 IFR-1THENX-X-1 
2350 IFR»2THENY=V+1 
2360 IFR«3THENX=X+1 
2370 IFR-4THENY-V-1 
2380 GOSUB2800 
2390 POKE38480*22»X+Y/2 
2400 GOTO2190 
2410 X=1 : V«1:MZ2< 1 /1 )»MZ/£< 1 / 1 >0R8: GOSUB2800 
2420 X - 1 Y»0 F1Z*<1,0>»2 GOSUB2800 
2430 X» 1: Y»0: MZJK 1 , 0 ) - 2 : OOSUB2800 
2440 X -21 : V=20: MZJi < 21/20 )=MZJi < 21,20 ) 0R2 GOSUB2800 
2450 X -21:V=21 MZZ<21/21>»8 = GOSUB2808 
2460 X - 1 V - 0 
2470 T I $ - " 0 0 0 0 0 0 " 
2480 GETft* 
2490 PR INT"W®0" INT<T I /6>/10 
2500 POKE38400+22«X+Y,4 
2510 IF f t f« "H"RND<MZ^<X,Y)RNDl )O0TNENX=X- l 
2520 IFfi$="B"flND<MZ/i<X,Y>flND8>O0THENY»V-l 
2530 IFft$="N"ftND <MZ/£< X/V > RND2 >O0THENY® Y+1 
2540 I F f i * - " " ftND <MZ/£<X/V)RND4><>0THENX»X+1 
2550 POKE384O0+22*X+Y,3 
2560 I FX022ANDY021THEN2480 
2570 RESTORE 
2580 P0KE36878/15 
2585 FORLa lTO20 
2590 FORM=220TO160STEP-4 
2595 P0KE36876/M 
2600 NEXTM 
2610 FORM"160TO220STEP4 
2615 P0KE36876/M 
2620 NEXTM 
2630 NEXTL 
2640 POKE36878/0 
2650 POKE36876,0 
2660 P R I N T " l « ® » W M P R E S S <RETURN>"; 
2670 GET ft*: I F f i *OCHRf <13) THEN2670 
2680 RUN 
2690 P R I N T " r M * » # M * M I N O T f t U R M # * » * F 
2700 PR INT "kTH I S PROGRftM BRftWS R MAZE." 
2710 PRINT"MN'OU'RE TO MOVE ACROSS IT IN THE SHORTEST POSS IBLE T I M E . " 
2720 PRINT"tt lHEN THE MR2E I S RERDVCTOTALLY RED)VOU GUIDE THE L ITTLE L I G H T " ; 
2730 PR INT" SQUARE WITH: • 
2740 PRINT" SB* * * " 
2750 PRINT" 3KSPRCE>r 
2760 PRINT">kTH£ STftRT I S IN UPPER LEFT CORNER,THE F I N I S H I N THE LOWER RIGHT ONE 

i i 

2770 PR INT" *»MSPRESS»MRETURN««*r ' 
2780 GETfl*: IFf l*OCHR$<13>THEN2780 
2790 RETURN 
2800 IF<<MZJ<<X, Y)fiNDl )<>0>ftND< <MZJ£<X/Y>RND8>O0)THENP=32+128: GOTO2840 
2810 IF<<M2J£<X,Y)RND1 >O0)THENP«101 + 128• GOTO2840 
2820 IF<<HZ'/ .< X , V > AND8 > <>0 >THENP"99+128:G0T02840 
2830 P-79+128 
2840 POKE7680+22*X+V,P 
2858 RETURN 
2860 D A T R 1 8 7 / 4 , 1 8 7 , 4 , 2 0 1 , 2 , 2 0 1 / 4 / 2 0 1 , 2 , 1 9 5 , 2 , 1 9 5 , 2 / 1 8 3 / 2 , 1 6 3 , 2 , 1 7 5 , 6 , 1 6 3 , 1 , 1 7 5 , 

1 
2870 DRTR183 /2 ,195 /2 /195 /2 ,201 ,2 ,195 ,2 ,183 ,2 ,163 ,3 ,175 /1 ,183 /2 /183 /2 /175 /2 /175 , 

2/163/6 m 
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Outstanding Features 
• Super strong nylon and steel construction, built to last. 
• A total of 8 directions plus 2 large fire buttons. 
• Arcade proven moulded leaf switches ensure incredible reliability. 
• Complete with self contained boxed interface which simply plugs 

into the Spectrum expansion port (with or without printer). 
• Easily programmed in BASIC or M/C. 
These arcade games, designed exclusively for the Joystick by leading 
software houses, are now available for Spectrum: 

Time Game M/C 48K £6.95 
Meteroids M/C I6K £4.95 
Spooky Man M/C I6K £4.95 
Cosmos M/C I6K £4.95 

Watch this space for new software! 

H E m p s r o n 
MICRO " ELECTRONICS 

180a Bedford Road. Kempston. Bedford MK42 8BL 

f I wish to order. 

Quan t i t y I t em Price 

Post & Packing 

To ta l ( V A T inclusive) 

£1 .00 
Post & Packing 

To ta l ( V A T inclusive) 

Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Name 

Address 

Post to Kempston (Micro) Electronics, Dept 
180a Bedford Road, Kempston, Bedford MK42 8BL 

Keyboard with 
Electronics 
for ZX81 

A hii size, full-travel 43-key keyboard that's simple to add to your ZX81 and 
requires no soldering in the 2X81. 
Complete with the electronics to make "Shift lock", "Function", and "Graphics 2" 
single key selections making entry far easier. 
towered from ZXBI'S own standard power supply-with special adaptor supplied. 
Two-colour print for key caps. 
Amazing low price only £19.95 ind. VAT and carriage. Order As LW72P 

FJ details in the June 1982 issue of "Electronics-The Maplin Magazine" on sale 
at ail good newsagents pnee 60p. In case of difficulty send 6 Op to address below, 
or £2.40 for annual subscription (4 issues). 

mapun Electronic Suppl ies Ltd 
P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911 
Retail shops at 
159King St . . Hammersmi th . London W6 . Tel01-748 0926 
284 London Road. Westc l i f f on-Sea. Essex. Tel (0702) 554000 
L y n t o n Square , Perry Barr, B i rm i n g ham . Tel: (021) 3 5 6 7292 
(Shops closed Mondays) . A l l mail to Rayie ighaddress. 

Now available from J.P. GIBBONS A.I.B. 
(Author of Tha Beat Bonking Program* In Tha World!) 

The PBS Bank reconcil iation is 
believed to be the f irst such program 
to be available for the Sinclair ZX81 

and ZX Spectrum 
• AUTOMATICALLY MATCHES BANK STATEMENT ITEMS WITH TRANSACTIONS 
RECORDED IN YOUR PERSONAL BANKING SYSTEM'. 
• LISTS ALL OUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS 
RECEIVED BUT NOT ADVISED TO YOU. BANK CHARGES - HIGHLIGHTS ALL 
DISCREPANCIES. NO MORE 'SCRATCHING AROUND' TO TRY AND FIND OUT 
WHY YOUR STATEMENT BALANCE IS DIFFERENT TO WHAT YOU EXPECTEO. 
• FULL SEARCH FACILITY. ALLOWING ON-SCREN CORRECTION OF ANY ITEM. 
• SAVES AND LOADS OATA TO AND FROM TAPE (2X81 VERSION. AT DOUBLE 
SPEED). EXCHANGES DATA WITH THE MAIN PBS PROGRAM. NO NEEO TO SAVE 
PROGRAMS. 
• SINGLE KEY OPERATION - USES MACHINE CODE KEYBOARD SCAN FOR 
SINGLE LETTER COMMANDS (ZX81 VERSION) 
• EXTREMELY EASY TO USE. NO JARGON TO WADE THROUGH BEFORE YOU GET 
STARTED. DEMONSTRATION PROGRAM INCLUDED. 
• ALL ITEM LISTS, SEARCHES (WITH TOTALS), CAN BE OUTPUT TO YOUR ZX 
PRINTER. 
• FULL INSTRUCTIONS INCLUDED. 
• UNIQUE AFTER SALE MAINTENANCE PROVIDED. 
• OPERATES IN CONJUNCTION WITH THE 'PERSONAL BANKING SYSTEM' 
(FULL INPUT b CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF 
STANDING ORDERS ON DUE DATES AND FULLY DETAILED STATEMENTS). 
SO BANISH THE HEADACHES. MAKE LIFE EASIER FOR YOURSELF. SEND £15 FOR 
THE PERSONAL BANKING SYSTEM + PBS BANK RECONCILIATION AND 
USERS MANUAL. 
EXISTING CLIENTS NEED ONLY SEND C5 FOR THE PBS BANK RECONCILIATION 
WHICH WILL OPERATE WITH THEIR PRESENT PBS. 
THE PERSONAL BANKING SYSTEM IAS REVIEWED IN POPULAR COMPUTING 
WEEKLY - 1ST JULY) IS AVAILABLE SEPARATELY FOR €9.95 FOR CASSETTE 6 
USER MANUAL. ZX81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR 
JUST £S. 
PLEASE SPECIFY WHETHER ZX81 (16KI OR ZX SPECTRUM I48K> 

Guaranteed Software available from: 
J.P. GIBBONS A.I.B. 

14 Avalon Road, Orpington, Ken t 
BR69AX 

Your PBS is never out of date! 
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ZX81 (16K) 
MAP ASSISTED 
COMPUTER 

WARGAMING 
Historically accurate Simulations 

CARRIER STRIKE £12.50 
In August 1942 Japan despatched a carrier fleet to support 
transports on their way to reinforce Guadalcanal. 
On August 23rd aircraft from the USS Saratoga sighted part of this 
fleet. The Battle of the Eastern Solomons had begun. 
Historically the outcome was a draw. Can you change history and 
provide the Americans or the Japanese with a decisive victory. 
Carrier Strike gives you that opportunity, recreating all the problems 
facing the Admirals of the time. 

Other Battles Available:̶ 
Napoleon at Austerlitz £12.50 
Desert Rats £12.50 

Cheques or PO's made payable to: 
K W SOFTWARE 

155 Ringinglow Road, Sheffield S11 7PS 

These stylish plinths, 
in tough moulded ABS. will raise and tilt the TV for better 
viewing, and angle the computer for easier typing. 
The power supply is fixed underneath. The printer can be 
used with the Spectrum version, the RAM with the ' 81 
and the cassette player with both. Full details from: 
Peter Furlong Products. Unit 5c, South Coast Rd Ind. Estate. 
Peaceha ven. Sussex BN9 8NA. Tel (07914) 81637 

SP t f C H 
s v N i H t s r , 

t * 

V J WILLIAM 
- ' STUAMT 

L SVSTEM5 

Every computer needs a 

CHATTERBOX!] 
j p K Spock, you win this t i me . . ^ # SAVE £££s 

for I 1 O N L Y 
ZX81 
SPECTRUM 
NASCOM, VIC. PET. 
BBC. APPLE. TRS80. 
IBM. CRAY. ETC. 
(Please state) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. a a a 

OR COMPLETE D.I.Y KIT t o y 
DEALER ENQUIRIES WELCOME 

A t seen on BBC TV "Computer Programme" 

* BIG EARS * W 
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. a j a 
BUILT TESTED & GUARANTEED ONLY 
PLEASE STATE COMPUTER: UK101. SPECTRUM. ATOM. NASCOM2. 
Vic 20. Micron. ZX80/81. PET. TRS80. MZ80K, APPLE II. BBC MICRO 

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects, 
drums etc. Full control of attack, decay 
and frequency. Input/Output lines provide 
control and monitor facility fa; Home Security. Robot Control. 
Model Railway etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full Instructions/software included. 

AMAZING VALUE AT ONLY 
Extra 23 way connectors at £2.60 £19.50 (KIT) 

£25.50 (BUILT) 

THE COMPOSER 
Music Programme for above synthesiser. 
Enter and play 3 part harmony. 
Includes demonstration tunes. Recommended £7.40 

COLOUR MODULATOR KIT £15 
RGB in, PAL/UHF out (not for ZX) BUILT £20 

SPECIAL OFFER 
SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor 

I.C. £18 

DATA £0.60 

Please add VAT at 15% to al l pr ices. 
Barclay/Access orders accepted by te lephone 

All enquir ies 
S.A.E. please 

WILLIAM 
STUART 
S Y S T E M S L t d 

Dower House. Bi l lencay Road. 
Herongate. Brentwood, 
Essex CM133SD . Eng land 
Telephone: Brentwood (0277) 810244 
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Will assemblers become a 
thing of the past? Ian 
Maclean thinks so and 
helps to hasten the day by 
showing you how to hit 
the stack. 
ALL OF A sudden Forth seems to have taken o f f 
in a big way; not only have we seen the arrival 
of the Jupiter Ace ̶ the first-ever Forth home 
computer but the ZX-81, Atom, BBC and Vic 
can all now use Forth, making it the secohd 
most popular high-level micro language. 
Speed is a major element in its appeal, and its 
speed is due to the fact that Forth is a 
compiled language, that is, the high-level 
words arc translated into a pseudo-machine 
code and then run in this form giving up to 90 
per cent o f the speed o f machine code. Could 
assemblers soon become a thing of the past? I 
think the answer is undoubtedly yes, within 
the next five or ten years. 
A good Forth analogy is given by the balls 

they put into plastic pipes in bingo. The 
number is put on to the top and can only be 
taken from the top o f the pile. A stack is a pile 
o f numbers worked on a last-in, first-out 
system. In Forth, the reserved words Do, I f , 
Int, take their arguments from the stack; a 
simple Basic-Forth example: 

8EEP 50. 100 100 50 BEEP 
Although Beep is not standard Basic or 

Forth, it demonstrates the principle admir-
ably. The Basic word Beep is interpreted 
during Running, the interpreter comes across 
the word Beep and commences to look for the 
two numbers and the comma which it requires 
to function. In the meantime, the Forth 
compiler has put the two numbers on the stack 
and already executed the word Beep. 
Before I proceed with the comparisons there 

is one further idea which the Basic user has to 
come to terms wi th, and that is that there is no 
actual program. Each sub-program is defined 
and given a name by which it can be called and 
executed, for example, a routine called Part 1 
would have the following structure: 

:PART 1 
(ROUTINE); 

Note the space between the colon ̶ which 
signified a word definition ̶ and the name. 
Also notice that the word is terminated wi th a 
semi-colon. On then to the Forth words which 
you can put in your word definitions. 
Let : The Basic word Let is used in 

assigning a value to a variable. In Forth there 

are no pre-defined variables, so before you can 
define a word using a variable, you have to 
define it. T o set up variable A, for example, 
with an initial value of zero we type: 

0 VARIABLE A 
Now the computer knows what you are talking 
about when you refer to A. T o put a number 
in a variable, A again, we type: 

n A I 
where n is the number to be put in A. T o 
recall the value from A back on to the stack we 
use 

A @ 
This may seem strange at first, but so did 

Basic when I first started programming. 
Goto : This word does not exist in Forth, 

nor docs it have any direct equivalent. The 
nearest thing to it is Gosub ̶ this is easy. T o 
call a routine, the routine is first defined as a 
word, then the word is simply incorporated 
as wi th any other Forth word. So in this 
way a program may be initially written as 
several subroutines and end up defined by a 
single word and Run as such. 
For -Nex t : These words are replaced in 

Forth by Do and Loop or +Loop. The l imit 
and initial value of the loop are put on to the 
stack first, before the word Do: 

10 0 DO 
This is the same as 

FOR variable = 0 TO 10 
At the end o f a loop we can replace the Basic 

word next with either Loop or + Loop. Loop 
means "Jump back to Do and add 1 to the loop 
counter". +Loop means " j ump back to Do 
and add the value on the stack to the loop 
counter". I n other words, +Loop is used for 
step values other than 1 and is added at the 
end of a loop like so: 

2+LOOP 
This means "step 2 " although other values 

could be used instead o f two. 
Our loop now looks like this: 

(limit) (initial value) 
(routine) 
(step value) + LOOP 

In Forth, there are several kinds o f loop, a 
further two, in fact. These are conditional 
loops; Begin ̶ Unt i l and Begin While. These 
two types are quite simple, but come in very 
handy. 
Firstly, Bcgin-Until ; this is a conditional 

loop which wi l l repeat the routine it encloses 
unt i l a positive value is left on the top o f the 
stack before Unt i l . Since we know how to read 
variables, we can control a Begin-Until loop 
wi th one, A, for example: 

Figure 1 

11 50 
• < 

11 
t < ff 87 

87 11 87 49 

4J9 87 49 23 

23 49 23 — 

— 23 — -
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BEGIN 
(routine) 
A @ UNTIL 

The same applies to the Begin-While loop 
which w i l l repeat the loop While the value 
before While is positive. Again, i f the variable 
A is controlling the loop, it would look like 
this: 

BEGIN 
(routine) 
A @ WHILE 

Rem: A remark in Forth is very simple, the 

comment being closed within brackets: 
(THIS IS A COMMENT) 

Be careful here, Forth has no mathematical 
parentheses, so i f you attempt anything along 
those lines you wi l l end up with a jumbled 
comment. 
I npu t : Forth's equivalent o f Basic's Input is 

Query, which opens up the input buffer for a 
numerical value to be entered. 
Forth also has another kind of input 

statement, though: Line, which wi l l take an 

alphanumeric input from the buffer and 
execute it as a "program" line, before 
returning back to the main flow. I use it at the 
end o f games, for example, one called Game: 

: GAME 
(main program) 
LINE ; 
: YES GAME ; 
: NO ; 

In this example Line allows the user to call a 
word; in this case it would follow the prompt 
"play again". By typing Yes the user calls the 
word Yes which in turn executes Game again. 
I f he types No then he executes the word No 
which Quits the program and hands the 



FOR 
USERS 

keyboard back for programming. 
Pr in t : Forth has two very different words 

for printing charactcrs. Firstly, there is ." 
which is the equivalent of Print and is used 
in much the same way: 

." HELLO" 
is the same as 

PRINT "HELLO"; 
Note the space between." and the first 
character of the string. To get on to the next 
line we use a carriage return CR, thus: 

." HELLO" CR 
is the same as 

PRINT "HELLO" 
In some cases it is only necessary to print out 
one character, here we use Emit. Emit wil l 
print out after the last print position the 
ASCII character whose value is on the stack. 
For example: 

65 EMIT 
prints an 'A' . To Emit a space we can use a 
special word called 

SPACE 
Further to this, to emit several spaces Forth 

contains a word called Spaces, which takes the 
number of spaces to be emitted from the top of 
the stack. So, to emit ten spaces we type: 

10 SPACES 
I f -Then If-Then in Forth is the same in 

theory as Basic's version, but is somewhat 
'jumbled'. As a rough guide: 

IF A - 0 THEN 
and 

A (a) 0 = IF 
(routine) 
THEN 

These are the same. This can be repeated with 
0> and (K . The word I f in Forth is consider-

'apart A 

'j part A 

part A('?main prog) 

^ part B 

'2 part B 

part B ('?main prog) 

Main prog CjA+'jA)* ('jB+'zB) 

Figure 2 

Listing J 
Stack Definition 
: NUMBERS Program name type this word to run program 

ENTER ANY NUMBER" Prompt 
QUERY Inputs value 
." TYPE :" CR ." SQUARE TO 
SQUARE THE NUMBER" CR 
." CUBE TO CUBE THE NUMBER" 
CR ." OR" CR ." PATTERN TO 
MAKE THE NUMBER INTO A 
PATTERN" 
LINE Allows Forth word to be called 
; End of numbers word definition 
:SQUARE Program name 
DUP Duplicates number on top of the stack 
M Multiples the two numbers on the top and second 

stack positions 
. Outputs the number on top of the stack 
t End of Square Word definition 
: CUBE Program name 
DUP ' SQUARE Squares number and calls square' to square it again 

and print it out 
i End of cube word definition 
: PATTERN Program name 
10 0 DO Starts loop from 0 to 10 
DUP 
1 I retrieves the loop counter value 
SPACES Outputs T number of spaces 
.CR 
LOOP Increments loop counter and jumps to 'DO' if not 10 
0 10 DO Starts loop from 10 to 0 
DUP 1 SPACES . CR 
0 1 - Takes 1 from 0. Puts -1 on stack 
+ LOOP Adds 1 to loop counter; decrements loop counter 

by 1 
End of pattern word definition 

Machine Company Price Where obtainable 

ZX-81 QCP £10 11c, Hercies Road, Uxbridge, Middlesex 

ZX-81 Artie £29.95 396 James Reckitt Avenue, 
Hull. North Humberside HU8 0JA 

Atari Maplin £49.95 P.O. Box 3. Rayleigh, Essex 

Vic Adda £38.95 Adda: high street stockists or 
154 Victoria Road, London W3 

Atom Acornsoft £17.50 
(with manual) 

4A Market Hill, Cambridge CB2 3NJ 

BBC Level 9 £15 229 Hughden Road, High Wycombe. 
Buckinghamshire HP13 5PG 

Dragon 32 Microtanic £24.95 235 Friern Road, Dulwich, London 

ably different from Basic's version as it wil l 
execute the routine i f it finds a positive value 
on the stack. This positive value is usually 1 or 
0 as this is what 0 = , 0< and 0> produce: 
0= puts a 1 on the stack i f the value formerly 
on the stack is zero. 
0< puts a 1 on the stack i f the value formerly 
on the stack is negative. 
0> puts a 1 on the stack i f the value formerly 
on the stack is positive. 
The word Else can also be used so: 

IF 
(routine executed if 

stack value is positive) 
ELSE 

(routine executed if 
stack value zero or less) 

THEN 
Finally, a program ̶ listing 1 ̶  written to 

demonstrate some of the terms briefly covered 
in this article. Don't be put oflfby its apparent 
complexity as all of the words used have been 
explained. 
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THE PROFESSIONAL APPROACH TO 

SPECTRUM 
SOFTWARE 

We are a we l l established so f tware 
company expanding into the f ield of 

Personal Comput ing. 
* 

ENHANCE YOUR BAS I C 
Now available BASIC toolkit includes: 

• A d d logical a r i thmet ic f unc t i ons 
( AND , NOT , OR, X 0R ) 

• List all BAS IC variables and arrays 
• Speed up your games w i t h our fast 

screen ou t pu t . 
• Renumber your p rog ram 

( inc lud ing GOTO and GOSUB) 
• A l l rout ines in mach ine code 
• Easily cal led f r om BAS IC 
• Fully documen ted 
• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT (+ £1 p. &p.) 
To order or to obtain details of our other products contact: 

7 0 A S H C H U R C H O R . 

M a l v a L t d * Ef f 1™ 
REALTIME SOFTWARE SPECIALISTS 

BEEB BITS from CLARES 
BEEBSTICK: . 
Fully proporitonnl high quality joystick compioto with 4 programs. As reviewed 
in the November issue of "BEEBUG" £29.95 

CASSETTE LEADS: 
DIN to DIN + Remote £2.50 
DIN to 3 Jacks £2.50 
DRAGON L«ed . . . . . . . £2.50 

MONITOR LEADS: 
BNC to Phono £2.96 
Phono to Phono £1.60 
6 pm DIN to DIN RGB LEAD £2.50 
SERIAL PRINTER LEAD (Acorn SpecsJ C7.50 
A l l Leads ore Top Quality and carry an Uncondit ional Guarantee. 

SOFTWARE: "GRAFKEY" & "GRAFST IK " 
These superb programs allow you to easily create graphics, diagrams, technical drawings 
etc. The drawing can then bo saved to tape and included In your own program* by using 
the very short REDRAW routino provided. Modes Include 

rectangles, triangles, circles, write and ail in up to 8 
colours. A very special mode is the RUBBER BANDING <as 
seen .n that famous HORIZON TV programl. Now you can ^ ^ 
do it on your BEEB Used .n schools and industry. GRAFKEY 
is for keyboard and GRAFSTIK will work with ANY joystick. a j ^ c , ^ ? / / / 
Data is common to both programs and win be compatiblo # with GRAFPAD and GRAFPEN when available \ 
"JOYSTICK GRAPHICS" is similar to GRAFSTIK but only 
uses !<no mode giving more control over tht« t nos. screen, 
ic*te and array. 
"JOYSTICK PACK ONE" contains ZAP 6 SKETCH <two of the programs free w tn 
BEEBSTICK' 

ALL PROGRAMS ARE PRICED AT £5.76 inc. but ara wo r t h double. 

ALL PRICES INCLUSIVE OF VAT Ef CARRIAGE - NO EXTRAS 

CLARES 
222 Townf ie ld Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 

DOWNSWAY 
ELECTRON ICS (UK) LTD. 7 7 

MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 

N E W ! 32K RAM FOR SPECTRUM 

MEMORIES 
FOR THE 

ZX81 

A full 48K of memory for the 16K Spectrum ̶ simple D.I.Y. 
The Downsway 64K Memory* slots directly on to the installation by just undoing 5 screws and plugging in! 
computer, without needing an additional power supply, or For Issue One machines (with light grey keys) ̶ a RAM 
adding any extra load to the internal 5v regulator. Trade in board of advanced design, using "state-of-the-art" technology 
your old 16K RAM Pack (any make, any age, any condition) ̶ only £42 50 p l u s p& p 

T i l f r ^ T c f W . a y 6 \ K b rw°9 t h < ! For Issue Two machines (with dark grey keys) - a simple 
r n J , n u l n t n <?tm EJI22552 2 i ? . ^ " ' P ' ^ " kit of I.C.s which fit straight in to the sockets costs just £59 .95 plus p & p - still incredible value! a ¦ r e y a d y p r o v i d e d : o n l y £32 .50 plus p & p. 

! L y ° U c ® r i y i ^ ! ?SU 6D K ? f ° r y ? U r f ? 8 V J h K Both come with fully detailed, i l lustrated instructions. Downsway 16K RAM Pack offers the same benefits of high 7 
quality and low price at only £24 .95 plus p & p. 

^ . . T n ^ j f l c °Hn ' y 2 11X „ ! ? l l ' " h ' ^ h Naturally Downsway add-on memories are fully tested and guaranteed supplied with a foam cushion strip to provide added b u t s h o y u l d y o u & d i s s a t i s , i e d for any reason, just return the 
mecnanical stability. memory within 14 days for a full refund (and your old 16K RAM 
* Reviewed in ZX Computing Aug/Sept 1982 and Popular pack, where appropriate). 
Computing Weekly 22/7 /82. Please allow up to 28 days for delivery. 

DOWNSWAY ELECTRON ICS (UK) LTD. DEPT. M . DOWNSWAY HOUSE. EPSOM ROAD, ASHTEAD , SURREY. 

S r M n d l t ? m Pr ice Total ^ cheque /P .OVMoney Order is enc losed 
32K RAM Board (Issue 1 Spect rum) £42 .50 Please debit my Borc laycard No . 
3 2K RAM Kit ( Issue 2 Spect rum) £32 .50 
6 4K Memory for ZX81 at t rade- in pr ice £47.45 Name: 
6 4K at normal pr ice £59.95 
16K RAM £24.95 Aooress 
Pos tS pack ing £2.00 
Total £ 
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THAT DRAGON TEXT 
AND GRAPHICS MIX 

That elusive ability to mix 
text and graphics on the 
hi-res screen is now yours 
with Keith Brain's Graftext. 
ONE OF the major criticisms o f the Microsoft 
Extended Colour Basic as used on the Dragon 
32 and the Tandy Colour Computer is that 
you cannot mix text and graphics on the high-
resolution screen. In addition, colour in text 
mode is restricted to black on a green 
background. Well, like most facts, this is not 
strictly true i f you arc a trif le devious. 
This Graftext program is a development o f 

our Dragart program in November 1982's 
Your Computer and it achieves the aim o f 
mixing text and graphics by Drawing the text 
on the high-resolution screen. This has the 
advantage that the text can be in any o f the 
standard colours. It can also be of any reason-
able size, and in four different directions on 
the screen. 
Custom character sets and user-defined 

graphics are no problem, as of course the 
Draw command can be used to construct any 
shape you like. The whole of the program 
works immediately in response to InkeyS 
commands. As the program is rather long the 
listing has many Rem statements to explain it. 
Remember that lower-case letters in the listing 
are inverse graphics on the screen. 
On running the program, the instructions 

can be displayed, the resolution, foreground 
and background colours are selected, and 
checked for validity, and the appropriate high-
resolution screen is then displayed. 
At this point the program is in mode A , 

which operates in the same general way as 
direct drawing. The cursor draws in the colour 
selected by pressing the number corre-
sponding to the required colour, in the 
direction selected by pressing U , D, L , R, E, 
F, G or H . The scale of drawing is increased 
by pressing S and reset to the default value by 
pressing X . 
To Paint part of the screen press P: co-

ordinates and colours wi l l be requested. T o 
Clear the screen use C, which requires that 
you confirm your request. T o view the 
instructions press I , and press the U p cursor 
arrow to reach the Load and Save routines 
which allow you to dump high-resolution 
screens on to tape as machine-code files. 
Pressing the @ key wi l l move you into the 

new B mode where text ̶ or user-defined 
characters ̶ are generated and displayed. 
This has a larger cursor just below the current 
text line. 
The most significant part o f the program lies 

in lines 25-90. Line 25 evaluates the ASCII 
value o f the key which has been pressed and 
uses this in an On-Gosub command to lead to 

(continued on page 73) 

10 GOTOS00 
14 REM MODE A CURSOR 
15 A * = I N K E Y * IFA*=«' " T H E N D R f t W " X C C * ; R l , X C f i * , L r ' GOTO 13 ELSEGOTO200 
24 REM DRAW TEXT 
25 DRAW " C " +CB«+ ' A " + D » + " S - +STP»< S > ON< ASC< C% > - 3 2 >G08UB33 34, 33 , 3 6 , 3 7 , 

3 8 , 3 9 . 4 0 , 4 1 , 4 2 - 4 3 , 4 4 . 4 5 , 4 6 , 4 7 , 4 5 , 4 9 . 3 0 , 5 1 , 3 2 , 5 3 , 5 4 , 3 3 , 3 6 , 3 7 , 3 3 , 
6 0 , 6 1 , 6 2 , 6 3 , 6 4 , 6 5 , 6 6 , 6 7 , 6 8 . 6 9 . 7 0 , 7 1 . 7 2 , 7 3 . 7 4 , 7 5 , 7 6 , 7 7 , 7 8 , 7 9 , 3 0 , 3 1 , 
8 2 , 8 3 • 9 4 , 9 5 , 8 6 . 8 7 , 8 8 , 8 9 . 9 0 • R E T U R N 

32 REM TEXT DATA 
33 REM U S E R - D E F I N A B L E * " ! " = R E T U R N 
34 D R A W " B M + 0 , - 6 D 8 M + 2 , + 0 U B M + 4 , + 6 " RETURN 
33 D R R W ' B M - 7 , - 7 E 3 B M + 4 , + 1 0 " RETURN 
36 D R A W ' B M - 4 , - 7 H 3 B M + 7 , + 1 0 " RETURN 
37 D R R W " B M - 9 , - 7 E 2 F 2 B M + 4 , + 7 " 1 RETURN 
38 D R R W B M - 6 , •*•! DGBM+7, - 3 " RETURN 
39 D R A W ' B M + 0 , - 6 D B M + 4 , + 3 " RETURN 
40 DRAW"BM+2 ,+0HU4EBM+4 ,+6 " RETURN 
41 DRAW'BM+1, +0EU4HBM+5, + 6 " RETIJRN 
42 D P A W ' B M + 0 , - 1 E 4 8 M + 0 , + 4 H 4 B M + 3 , + 5 " • R E T U R N 
43 D R A W 8 M + 0 -3R4L2U2D4BM+3, + 1" • RETURN 
44 D R A W ' B M - l , + 0 D G B M + 4 . - 2 " RETURN 
43 DRAW"8M»-9. - 3 P 4 B M + 4 , 4>3" RETURN 
46 DRAW"BM-1 , +0UBM+4 . + 1 R E T U R N 
47 D P A W " B M + 0 , - l E 4 B M + 4 , + 3 " RETURN 
48 DRAW"BM+0, -1FR2EU4HL2GD4BH+3• +1 " RETURN 
49 DRAW'BM+1, +0U6G8M+6, +5 " RETURN 
50 DRAW'BM+4 . +0L4UER2EU2HL.1GBM+8, +5 " RETURN 
51 D R A W B M + 0 , - 1 F R 2 E U H L 2 R 2 E U H L 2 G B M + 3 , + 3 " RETURN 
52 D R A W B M + 3 , +0U6G3R4BM+4, + 3 " ' RETURN 
53 D R A W B M + 0 . - 1 F P 2 E U 2 H L 3 U 2 R 4 B M + 4 , +6' RETURN 
54 DRAW' BM4 0» -2EP2FDGL2HU1ER2FBM+4 RET,JRM 
55 D R A W ' 8 M + 2 , * 0 U 2 E 2 U 2 L 4 B M + 8 , + 6 " RETURN 
56 DRAW BM+l +0R2EUHL2HUER2FDGL2GDFBM+7,+0 ' RETURN 
57 D R A W " B M + 0 , - l F R 2 E U 4 H L 2 G D F R 3 B M + 4 , + 3 " ' R E T U R N 
58 D R A W " B M * 0 , - 5 D B M + 0 , + 2 D 8 M + 4 , + 1' RETURN 
59 D R A W ' B M + 0 , - 5 D B M + 0 , + 2 D G B M * 3 +9" RETURN 
60 RETURN 
61 DRAW'BM+0, - 2 R 4 B M + 0 , - 2 L 4 B M + 8 - + 4 " : RETURN 
62 RETURN 
63 DRRW"BM+2, +0UBM+0, - lUREUHLGBM-*-7, + 5 " < RETIJRN 
64 REM 
65 DRAW"U5ER2FD3U3L4AM+8•+3 " RETURN 
66 DRAW"U6R3FDGFDGL3U3R3BM+5, + 3 " RETURN 
67 D R A W B M + 1 , +0HU4ER2FHL2GD4 ' r R2EBM+4, +1 " RETURN 
68 DRAW"U6P3FD4GL3BM+8,+0 " RETURN 
69 DRAW"R4L4U3R4L4U3R4BM+4,+6" RETURN 
70 DRAW"U3R4L4U3R4BM+4,+6 " RETURN 
71 D R A W " B M + l , + 0 R 2 E U L R D G L 2 H U 4 E R 2 F B M + 4 , + 5 " - R E T U RN 
72 DRAW"U6D3R4U3D6BM+4,+0" RETURN 
73 D R A W " B M + l , + 0 R 2 L U 6 L R 2 B M + 4 , + 6 " RETURN 
74 DRAW"BM+0 -1FR2EU3BM+4, -»6" RETURN 
73 D R A W U 6 B M + 0 , +3RE3G3F3BM+4, +0' ' RETURN 
76 DRAW"R4L4U6BM+3,+6 " RCTURN 
77 DRAW" IJ6F2E2D6BM+4,+0" RETURN 
78 DRAW"U6DF4DU68M+4,+6 " RETURN 
79 DRA W"BM+ l , +0R2EU4HL2GD4FBM + 7 . + 0 " « R ETU R N 
80 DPAW"U6R3FDGL3BM+8,+3 RETURN 
81 D R A W ' B M M , +0R2EU4HL2GD4FBM+1, -2F2BM+4 , ••0" RETURN 
82 DRAWU6R3FDGL3RF3BM+4 , + 0 " RETURN 
8 3 D R A W ' B M + 0 , - 1 F R 2 E H 4 E R 2 F B M + 4 , + 5 " ' R E T U R N 
84 DRAW"BM+2, +0U6L2R4BM+4, + 6 " RETURN 
8 5 DRRWBM+0. ' - 605FR2EU5BM+4 +6 ' RETURN 
96 DRRW"SM+0 - 6 D 4 F 2 E 2 U 4 B M + 4 , R E T U R N 
37 DRAWmBM+0,~6D6E2F2'J6BM+4 +6 -RETURN 
88 D R A W U E 4 U B M + 0 . 4 6 U H 4 U B M + 8 , + 6 " RETURN 
89 DRAVJ , ' Bn*Z ,+0 l I 4H2F2E28n*4 ,+6 RETURN 
90 DRAW"R4L4UE4UL4BM+8,+6 " RETURN 
199 REM CHECK V A L I D K E Y - I F I N V A L I D SOUND RASPBERRY 
200 I F I N S T R < 1 , 8 * f it )»0 T HENSOL 'ND2,5 G0T015 
209 REM I F KEY THEN GOTO MODE 8 
210 fl=ASC<A*> IFA«64THEN300 
219 REM I F KEY 3 THEN I N C R E A S E S C A L E 
220 I FA»83ANDS<43THENS«S+1 G0T0290 
229 REM I F KEY X THEN RESET SCALE TO DEFAULT 
230 I Fft»88THENS**4»GOTO290 
239 REM I F KEY C THEN P O L S SUBROUT INE 
240 I F A - 6 7 T H E N 5 0 0 

(listing continued on page 73) 
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AfiQSA 
SOF TWARE 

FAST ACTION GAMES 
FOR THE SPECTRUM 
AND 7X81 
ALL IN MACHINE CODE 

SUB TRACK (SPECTRUM) Use youi wits to destroy the enemy 
submarines with depthcha'ges but watch out for their mines and 
their secret weapon Your ship could be b'own out of the water 24 
game variations 
TREASURE HUN*-SPE« TRUMi Fxolo.* out -o ' (U * >18288if 
searct of uttasiht dixig<at 4s ujch yoi ;a,. 1 •'sya. t :ar.oe 
playeo with oi without moving obstacles with one p'aye. «wc 
players in opposition, or two players ir» pai tnership; and with part 
or all of the maze invisible. There are 144 variations of this 
fascinating game and even the game selector is fun to use 
HUNT (16K ZX81) A ZX81 version of Treasure Hunt with 48 
variations. 
X MEN (16K ZX81) The only Puckman type game with all of these 
features: true gobbling action, bonuses, arcade type maze. 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns high 
score, continuous on-screen scoring. 
SNACKMAN (SPECTRUM) All the features of X MEN okis 16 
mazes 10 speeds and of course, high resolution colour graphics 
and great sound effects. 
UFO (16K ZX81) A fast moving space game, not recommended 
unless your reations are lightning fast. 
TRAP I16K ZX81) You control a growing wall and try to surround 
your opponent (computer or human) before he surrounds you. 12 
variations. 

£4.95 PER GAME ON CASSETTE 

Av&leble from 
BUFFER MICRO LONDON 
PHILLIP COPLEY. OSSETT 
GAMER BRIGHTON 
GEORGES. BRISTOl 
MICROWARE LEICESTER 
SCREENSCENE CHELTENHAM 

By Mai! Ofdei 
Cheque. P 0 . To 
AMBA SOFTWARE 
FREEPOST 
(no stamp raqu'rod) 
CAMBRIDGE 
CB3 7BR 

Cambridge Computer Store 

Two Great Micros 
- from Cambridge! 

S i n c l a i r -
Spectrum 

in 
STOCK 

^ r N O H T C , 

BOG 
Computer 
Cambridge Computer Store 

1 Emmanuel Street. Cambridge CB1 1NE 
Phone (0223) 358264/65334 

A l s o in ou r B u dge t M ic ros" Dep t : ZX81 L ynx C o mm o d o r e 64 

"At las Wo ur Chance To 
ruck The Machine Code 

ZX81 and SPECTRUM OWNERS 
If you a re i n te res ted in f i nd ing out how a compu t e r REALLY wo r k s 
and want to e xpe r i ence TRUE PROGRAMMING POWER THE 
MACHINE CODE TEST TOOL is the answe r . 

The MACHINE CODE TEST TOOL is a ut i l i ty p r o g r am wh i ch c omes 
comp le t e w i th tu to r ia l cou rse enab l i ng you to enter , test , d i sp l ay 
and debug hexadec ima l mach i ne codes s imp l y and qu i ck l y 

* THE MACHINE CODE TEST TOOL is cons t r uc ted to he lp the abso lu te 
beg inne r who w i shes to exp lo re th is f asc ina t i ng sub jec t or the 
exper t keen to po l i sh up h is mach i ne code p r og r ams . 

A HEX dec ima l conve r s i on rou t ine is con ta i ned w i th in the 
p r o g r am as s tanda rd . 

Post to: OXFORD COMPUTER PUBLISHING, 
4 High Street, Chalfont St. Peter, Bucks SL9 40B 

Please send me Machine Code Test Tools at £9 95 each 
Tick box for edition required ZX81 SPECTRUM 

Send cheque'postal order to above address 

NAME . . . . 

ADDRESS 

POSTCODE AYC 124 
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(continued from page 71) 
the line which contains the information to 

Draw that particular character 

I he use ot (ASC(C$) 32) means that the 

appropriate line number is conveniently the 

same as the ASCI I code for thai character 

These characters are constructed on a six-by-

five matrix, and at the end of each drawing 

there is a blank move to the next draw 

position The smallest size ol legible 

characters gives a display ot 16 by nine in 

modes 0, 1 ana 2 ana ot 32 by 19 in modes 3 

and 4. This drawing ol the text will occiy in 

the colour, and at the scale, for !, you have 

selected in mode A 

I'o vary ihese @ must be pressed to return to 

mode A, the putunietei changed, then @ 

pressed again to return to mode B 10 continue 

with the text When the space bar is pressed 

criss-cross moves in the background colour are 

made at the nexi texi position 1 his can also 

act as a way ol deleting text Using the cursor 

keys simply makes a blank move by one 

character size 

In the listing shown, some of ihc symbol 

keys have been replaced by accents to enable 

foreign text to be presented correctly in a 

fui ihei language learning program I he 

accents automatically move back to the 

previous draw posiiion Am,11 ».odc> 31 fox i 
60 !oi < ana 62 tor have not been defined 

so far. so you can make these any charactei 

If you want more user-defined characters, 

remember that all ol the lower-case characters 

— reached by Shift 0 arc also available if 

you alter the valid key limits in line 350 

ASCI I code 64 is foi @ and is nevei reached 

The angle ol D i awing can be varied by 

pressing Hntei when a tone is sounded to warn 

ihai the angle is about to be changed. A 

number — 0-3 — is then entered for normal, 

down, inverted ot up text respectively. This 

direction is maintained until Enter is pressed 

again Fhis facility is particularly useful foi 

labelling the axes of giaphs In mode B the 

Clear ke> is used to lead to the Clear Screen 

routine. 

Try these examples to get an idea of the 

potential and then see what you can construct 

yourself. 

RESOLUTION 1 BACKGROUND 1 
FOREGROUND4 
Six5)D(x10)Rixl0)Hix10)P20enter40enter2 
entei4enter lR tx l2 iDU4)XS 
2@TRiANGLEA* \x8iPAINTED IN I <x3>- (xlO) 
@4S@ TELLOW 
RESOLUIION 4 BACKGROUND 1 
FOREGROUND 0 
@ THIS IS A TESI entei I DOWN enter 2UP 
SIDE DOWN enter 1 DOWN AGAIN enterO@S 
@ -BIG@S 
81GGER <3>X@enier3 SMALLER AND UP 

1 he main character-drawing routines — 

25-90 — can also be incorporated as 

subroutines in other programs to print 

messages, labels oi scores which are stored in 

strings I his can be simply demonstrated by 

adding these lines: 

2000 PMODE4,1 SCREEN1,0:PCLS:D$ = '0' 
2010LINEINPU1 M$ FURN - 1TOLEN(M$): 
C$ = MID$(M$ N D:C = ASC1C$):G0SUB 
25:NEXT 
2020 PMODE4,1:SCREEN1,0:GOT02000 
Run 2000, enter a word , and it w i l l be 
displayed front ;hc detault posit ion centre o f 
rhe high resolution scrcen. H 

(listing continued from page 71) 
249 REM IF KEY P TNEN PftINT SUBROUTINE 
230 I" S0THEN«?ee 
25? IF KE 1 THEN INSTRUCT IONS SOBRO. I Mr 
260 iFA«73THENGU3UB.i00 01000 
269 REM if KE THEN LOAD- . -. <8R0.TINE 
278 IFA-94THEN700 
279 REM if <ET IS ft f-.W'ER BETWEEN <5 Ah«' £ uP&ATE '.OLCUR ELSE EXECUTE DRAW COMMA 
Ni> :U.D.L.R E.: -G,H> WITH CURRENT COLOUR' ANGLE ftNO SCfiLE 
289 IFft>47ANDA<37TH£NCB^: C WWNEL •ED fWC" 1-CB*+" A +STR*<$ - A * 
289 REM SOUND T. . NQ f AND RET.-PN TO CJR39R 
290 $OUND<39+ASCvA*.) : SOTOI5 
299 RE' ;•:«.'JF 8 '.IRSOR 
30f5 04 INK&V-t ito»>RM« tSMtSv -«i XCC* R2L4P2 .-.CA*, R2L4R2&M-2 • -2 GOTO300 
30? REM SPACE 
o i r IFC*- THENDRAW CA* USRO£RU'6RD6RU6R06BM*3 GCTO300 
315 REM IF KE. S RET..-RN I'D MODE A 
320 C«=ftSC'.C*- rPC»64T4£f»i3 
32? REM IF KE'r HER THEM GOTO ANGLE SUBROUTINE 
330 IFC-13TH2K<-
339 FE.I IF KE'i .. T THEN G-JT0 ° ^ROUTINE 
340 IFC- 12THEN300 
34? REM IF KE. VALID .R TEXT THEN GJTO DRA14 TEXT SUBROUTINE 
358 iFC>32ANDC.*11HENG0vjf. GO TO 300 
365 REM CURSOR MOVEMENTS 
370 1FC iOTHEMMt 0 10 
380 IFC 37HENM*- $ -0 
39© IFC®9THENM$i* +6 K3 
.-,00 IFC -94THENP1*» >9 - 1 0 
410 DRAi . S kSTR*>; S)+ ft +D*+ BM" +MT- GOTO30O 
419 REM ANGLE CHANCING SUBROUTINE 
420 INKEY* IFD*» THENS0UN&220 ': GOTO420 
430 U»ASC<X>* IFD 480RD S i THENG0T C:«202LSEGOTQ388 
499 RE;. SCREEN CLEARING SUBROUTINE 
580 UuS4 PRl.il i.LE 1R SCREEN • . N • INPUTS* IFD*< >"Y"THEN'OTOlOOOELSEF'CL-l GOTO 10 
00 
39? REM PAINT SUBROU" !?<£ 
600 CLS0 PRINT Pftl.'.i 30RDINATES INfUTP. P2 PRINT PAINT COLOUR' INPUTPC • PRINT 
••dORDEF COLOUR l it . TS>1 
610 PMoOEZ . SCREEN1 • PAINT. Fi P i ) PC 8C G0T013 
69? REM .UAL- SAVE SUEROUi I;IE 
703 CL34 RRINT&5 rA"fc .-O'J.iNE PRINT869 S - Sfl'.E PRINT® 133. L - LOAD" 
710 PRi • .Ttsi 1 .PUTT* IF I * , b ANl'T ; L THSN710 
720 PRIurS26i • FILENAME FORN . «OT PR INTCHR5K128 .• NEXT PRINTO298, " INPUTF* 
IFLEN<F*»7THEl-iPRINTS2i'S Tr-0 LONG'' GOTO720 ELSEF«-"MI,+F* PRINT®384 

WHEN TAPE READ' PRESS 3PAi,E6AR 
730 I F I NKE'i f> rHEN. 
740 11 f. THENPRI;iT&384 SCREEN SAVING" CSAVEMFt f536. < 1?36*< 1G361PG > >,< 1536*P 
0 • FOP'*' 4 rOf PR-. J '''<34 SCREEN SA .-Et SOUMDi.5 -PRINTG301 " • SCUN030> 3 < NEXT GOTO 
1000 
T 30 i F U ^ THEN PMODE.. 1 SCREEN! COLOR IE Cfl CLOROMF* GOTO IS 
799 REM STAR"! ROUTINE 
800 JLS "Ri.'. Ir32 , : fte :t THii PROGRAM ALLOWC OU TO", "USE MIXED TEXT AND 
GRAPH it ON MSE K i .. . RESOLUTION SCREEfi "OR INSTRUCTIONS ENTER ' I " ' , , , " O THE 
SWISE 'RESS RETURN rr. JONT7NUE "COPYRIGHT K i 3 BRAIN 031282" • PRINT838 
4 ^ r * i 
810 INFUTCt 1F0H- 1 THENGOSJBl100 
820 CLS PRINT iu r .v PRINT'2?7 '0 " 128 X 96 < ",CHRV 128 >> " V TWO CO 
_'JUR PRINT0161 1 ' . . S > 96 "HP*' 128/ FOUR COLOUR" PR I NT&223 "2 = 192 

y 126 . CHR*' 1 38 >.,' •' > TWO LOLOijR PRINTS289, '3 -- 192 X 128 ( . CHR*< 138 >.; " > 
FOUR COLOUR 
:325 PRIHT6321 4 = 236 i92 v CHR* 142;. " > TWO COLOUR PRINT<2455>"resolut 
i c . « , 
830 INPUT2 »! : 4THENPR2.-'I«450 INVALID RE1o.JEST GOTO830 
840 IF2e0Ov ' 20RZ VfHE {̂̂ 020 
900 CLS PRINT FOUR .'J '̂JVR lOL•:. COLOUR SET 1 ', - CHR*< IA3>: " GREEN", "2 

CHR* 139 > V£u 0.. - CHR-V : 73 • E-L'JE 4 * CHR*< i91> " RED" 
910 PRINT COLOUR SET 2 • .. - CHP*<207>; " BUFF . "6 » ">CHR*<223>J " CYAN" 

'7 - ' CHR*fi«. 239i MAGENTfl' ^ CHR«v235^ ORANGE" 
920 PRIKII2416; BACK GROUND CO-OUR I.SPUTCAT PRINT FOREGROUND COLOUR"; INPUTC8* 
93r . A=V'AL < CAt CS> *L jrA9SCCfl-C6 -' 3ORCR-0ORC8« OTHENPRI NT?48<» • i n v a l i d com 
bi . ' A t i O n G O T 0920 
?40 IFCP* 3THE:;Y-OE\3£. . 
930 C • -STR»<Y. 

REM HI RES SCREEN SET >A 
1000 PMO&E- i SCREEN 1 V COLOR CS !A IrST»17HElJPCLS ST-0 
1009 REM SET VARIABLES 
1050 C A * - " C +CA1. .B* <-081 PG$̃- 12244 PG^ 'A . PGt 2 * 1 , 1 > ? 3 * = " ICUDLREFGHS 
XPO12-3456781? . 3 - 4 O DRAW S4S. 10 10 G0T01S 
'• 02? R I . T W O COLOUR MODE CO.-?'. '' SET i . "0 « " CHR*< 128>i " BLACK' 

"1 = CHR*' 143 . GREtl.' 
1030 PRINT COLOUR SET ..' 8 .HR*< 123 8 . . . W , " 5 «• " CKRH-'207>;" 8L»F 
F " 
1O40 PRINT4416 BACKGROUND CO! XNP:. T' A* PRINT FOREGROUND COLOUR" INPUTCB* 

050 CA=VAi M1 / „B v'H • , a^CAWIORCA 3r-l.Sia€B«OTHEN1030 
1-060 i FC8r i ORCB 3ANC- (£Ni080 
10/0 PRINTS^ < .. ^onbiftatl.--. GOTO 1040 
.e-83 IFCftsi ORC'Bi THEN - «0 CC* CSS-GOTO1000 
ie90 ^ t c c * r c ' C e * got o 1000 
1099 REM INSTRUCTIONS 
1100 \> - iNT •> NT®<>4 I; MODE A > SMALL CURSOR ARREARS' "TO MO 
VE PRE:- U D L • . • "Tu .'-.'. SCA. r*ESS « '0 RESET SCALE PR 
ESS • .0 . ;EK .-Rn.: . p r e s s AP-ROPK ....: NUMBER KEY GOSUB 12 
00 
1110 PR I ; " <E • TO ERASif ̃ f t l . : : : - . ' H E 'BACKGROUND COLOUR . . ."FOR INSTRU 
: t i c n s p r e s s i • t o en;ER mode e p r e s s t o p a i n t p r e s s -p m . , ' to c l e 
AP. SCREEN PRESS < " GOSUB 1200 
112 ' PRINT" IN MODt B CURSOR IS i.ARGEP - "T" r.OVE USE CURSOR C ARROW) KEYS",, t "TO 

WRI T. RESS APPROPRiffTE KE 1 , TO CHANGE ANGLE OR WRITING PRESSEN'TER AND THEN 
NUMBER O .- TO CHAMrc OTHER PARAMETERS PRESS2 AND RETURN TO r'3DE A" GOSUBI2 
0 0 
1130 PRINT 'MODE 3" TC CLEAR S.PEEN PRESS CI EAR", "PRESS 15 TO RETURN TO MODE 

-i TIES'; IN MODE yJR L-5HC SA.E ROUT I.,£ J0SU3, ."-•'.-. RETuRN 
••10 -F INT(2480 t-' . 1..P...TN . J ft£: URN 
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EXPLORING SPECTRUM BASIC £4.95 An ideal complement to the Sinclair manual. Over 60 games, application & utility programs 
plus explanations of programming techniques. Mike Lord, 192 pages 

THE EXPLORERS GUIDE TO THE ZX81 £4.95 T h e b o o ! c ( o r , h c Z X 8 1 enUK i s i a synow lnod i t i on ^w f t o 152 pages of games. 
engineering & utility programs plus much uselol information on machine 
language and hardware Mike Lord. 

WAKE UP YOUR ATOM £4.95 2 0 9 r e a l P'Ofl"1™4 mnkotho most of your A tom: including tho colour board (old or now typol if f i t tod 
Plus copious programming l ips Brian Lloyd 

THE ATOM MAGIC BOOK £5.50 A wealth of games and othor programs plus much useful software and hardwj ro Information 
Mike Lord 

Also available-
MASTERING MACHINE CODE ON YOUR 2X81 Tom Baker ISOp^ca C7.5G 
GETTING ACQUAINTED WITH YOUR ZX81 Tim Haitneli £4 95 
GETTING ACQUAINTED WITH YOUR ACORN ATOM Tim Martncii f, Trevor Sharpie* C7-95 
PRACTICAL PROGRAMS FOR THE BBC COMPUTER & ACORN ATOM [> Johnsun.OjJv.es I 5.95 

WHAT CAN I DO WITH IK? Ro«er Valentine 14.95 
ATOM RAM 80ARDS SAE. for details. 
ATOM ROAM BOARDS £3900 Inclusive Software switch 
between 3 utility ROMs and 4K RAM Ifittod) to load your own 

'utilities from tapoord isc 

A/l prices include O A' PUP <md VAI Where applicable. Qvnncoi customer* add ft SO per Hem tot surface mail. 

TIMEDATA Ltd. Dept A 
16 Hemmel ls , Laindon, Basildon, Essex Tel: (0268) 418121 

C i m E D A C A ^ ^ 
SINCLAIR 
COMPUTERS 
UK prices are shown fiist. The bracketed prices are export prices which include insured 
an mail postage to aR the countries of Europe including Norway. Sweden. Finland and 
Denmaik For overseas customers outside Eutopt: an extra €5 postage per item cj 
charged 
ix8 ! f43.43 <S2j /x printer £62.13 1611. zx spreclrum 16K £152 060). *x spectrum 48K 
£202 (£210). /x nucrodrrvo n . j (n/al. 5 printer rolls CIO 43 <16> 
Rain packj I6K £26.04 l£28>. 32K £39 1411. 56K 149 (511. 
DRAGON 32 £173 
COMMODORE COMPUTERS 
Commodore 64 £299. Vic 20 £130 Kit to allow the use of an ordinary mono cassette 
recorder wi th the Vic 20 and the Commodore 6<J £6. Commodore cassette recorder for 
those computers £36.90. Super <»pander high resolution cartridge £27 95 We stock 
most accessories 
BBC MICROCOMPUTERS 
A Model £260 B Model £347 
GENIE COMPUTERS 
New colour Guniof 173,50. 16K ram c . id £44. Light per. CIS; Accessories tor Gcn-j I m d 
gome 2: - EG3014 32K £189. D fc dnvos single £199 deal £369 DouoJe density 
cur.vcrio'£7? High resection graphic:, Printer interface £36. 
UK101 AND SUPERBOARD 
32x48 display expansion kits UK101 £9. Series. 1 Superboard £14 32K memory 
expansion board £60. Cogmon £22.50. Word processor prog £10 Centronics interface kit 
£10 Cased disc drives with DOS single £275. double £416 Stand alono floppy disc 
controller £85 

PRINTERS 
Buy any of tho below and got a free interface k.¦ and word processor program fo/ UK 101 
ot Supciboard Epson MXS0FT3 f324 Epson MX 100 3 £425 SoAosha GP100A £189 
OKI MrcroUr.c 80 £199 OKI Microhne 82A £333. OKI Mkraf t ib 83A £446 OKI M i c r o * * 
84 £656 OKI Mwrohne 92 f429 OKI MicroUne 93 £586 
5V POWER KITS 
Fully stabfeed 5V computer j i , d TTL power kits 1 5A £7 83. 3A £12.17, 6A £20 &/ 
SHARP COMPUTERS 
We car: supply Epson MX*» end MX 100 printers to run d*ect from the VZ80K t l /o bo* 
not neodedi fo> £39 plus printer P'*ce. We also t poc&n* in interfacing printers to the 
MZ80K MZ80A and MZ808 both with and without the >/o box 

SWANLEY ELECTRONICS 
Dept YC. 32 Goldsel Rd.. Swanley. Kent BR8 8EZ. 

Tel Swanley 10322) 64851 
Postage f I on Sinctol/ products 'UK > C3 50 oft Other r jmpuU s. €4 50 pru:;ers a nd 
tOp on otner orders Please add VA T u alt prices Office credit and overseas order\ 
welcome 

MEMORY DEVICES FROM: 

GCC ELECTRONICS 
Tel: 0223 835330 Telex: 817672 

EPROMS 6500 Famty MEMOR IES 
2708 200p 6502 375p 21141P2 90p 
2716+5V 200p 6520 285p 2114-450 85p 
2732 385p 6522 375p 4116-150 90p 

88p 2532 365p 6532 520p 4116200 
90p 
88p 

2764 6.80p 65451 900p 481B-2+5V 250p 
410p 4164 200 
250p 
410p 

6800 Family 280 Family 6116150 350p 
6800 270p CPU 315p 551&250 635p 
6802 325p ACPU 350p 
6810 110p CTC 270p 
6809 850p ACTC 290p 
6850 135p PIO 340p 
6821 110p APIO 350p 

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. AH components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add £ ' posi and packing plus VAT at 15%. 
Minimum order £15.00. 

GCC ELECTRONICS 
66 HIGH STREET. SAWSTON 
CAMBRIDGE DB2 4BG 
TEL: 0223 835330 TELEX 817672 
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LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW LO' 
EW LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW 

NEW, LOW PRICES NEW LOW PRICES NEW LOW PRICES 

to* ^ 

M M M M w r n m 

COLOUR 
GRAPHICS 

0000000 
* 4 D IV IS IONS * F A CUP * 
P ROMOT I ON & RELEGA -
T ION + TRANSFER MARKET 
* TEAM SELECTION * SAVE 
GAME FACILITY * LEAGUE 
TABLE * A ND MUCH MORE I 
ALSO AVATlABll AT IOOKSTOMS A COM 
»Ut¦H HMO'S INCIUOINC s uM t n 
V'CAOiMOC lOSOC * MICaOWARI 
I I I C H I I " >OC«A»MlC» 0«1> 'NCLUOIO m 
»»1CT«IJM VM l lO * 

J ' NTSVTOWTRICES™ 
I 
V 
V 
I £6.95 -SPECTRUM 
! £5.95 -ZX81 

A L L PR I CES 
F U L L Y 

I N C L U S I V E 

To Order t e nd Cheque P O payable >0 
A D D I C T I V E G A M E S 
• t : D * p l Y -C . P O Box 2 7 8 
CONN I BURROW 
M I I TON K t V N I S M K 1 4 7NE 

_ ntAst si An compuh* 
l l l t l l t l B f l l l t t l l l M l l l t l l t M I M M I I M I I I I 

We're tired of telling you 
how good our gome ts. 
let our customers tefl you 
Oh/ Sir, 
) received » copy of your f ootbaf 

htant get. Spectrum 48K game a couple 
of weeMs ago and tail I must lust write 
and congratulate rot on sirch an ad 
drctive game". 
I started on the beginners stuN level 

with Ipswich Town in the fourth Divi-
sion Attar having play ad tit seesons I 
am now into the first division having 
won tha FA Cup whilst in tha second 
division All of which top* about rune 
hours of being glued to tha screen 
Since reaching the first dtwsron I 

have increased my skill level and em 
now smih in the table after ten seasons 
end about IS hovrsl 
the reason / am suprised that I have 

played this game mote than any other in 
my library over the last two weehs. is 
because / don I realty tike watching 
football on television I don't even sup-
port a team The structure of you* game 
is such that anyone can play it 

P A HACK MAN. 
0UHY ST FOMUNOS 

OKIOINAtS CAM 0/ UiN ON ntQUtST 

THE WORKING 
SPECTRUM 

A I Cf PPAT-TCAl 
SuMOtfl r * $ AND p r o g r ams 

The Working 

Dragon 32 

DAVID LAWRENCE 

The Working 
Spectrum 
(228 page book) 
The first well-
documented collection of 
serious programs for the 
ZX Spectrum. Programs 
include a Basic 
Renumber which can 
handle Gotos and 
Gosubs, a character 
dictionary, a file-handler, 
several utility programs 
and a few games. Each 
program is built up out of 
re-usable subroutines. 

£5.95 

The Working 
Dragon 32 * 
This is a companion 
volume to The Working 
Spectrum and includes 
several new features 
such as a Text Editor and 
a Music Composer and 
Editor. Other programs 
help you use the Dragon 
32 as an accountant, for 
more advanced high 
resolution graphics, as a 
home tutor for education 
and for playing games. 
Each of the programs and 
subroutines is explained 
line by line to help develop 
your own programming 
skills. 

£5.95 

Best of Popular 
Computing Weekly 
Cassette 
Four of the top Spectrum 
and ZX81 games from 
Popular Computing 
Weekly are recorded on 
this one cassette The 
games are Laserchase 
for the 16K & 48K 
Spectrum. Kong's 
Revenge for the 16K& 
48 K Spectrum. Robot 
Control for the16KZX8! 
and Alien Attack, a Space 
Invaders type game for 
the 1K ZX81. 

£4.45 

Cruising 
(on Broadway) 
cassette 
Play Cruising, a new. fast, 
machine code game of 
skill for the 16K or 48K ZX 
Spectrum computer. You 
won't be able to beat it -
the more you practice the 
faster it gets. Cash prizes 
are being offered for the 
highest recorded scores. 
See Popular Computing 
Weekly every Thursday 
for details. 

£4.95 

Please send me 

" Q The Working 
Spectrum 

• at £5.95 each 
g • The Working 

Dragon 32 
at £5.95 each 

• Q Best of Popular 
m Computing Weekly 

at £4.45 each 
• • Cruising 
• (on Broadway) 
g at £4.95 each 

• I enclose a cheque/ 
¦ postal order for 

• e 
• payable to 
I Sunshine Books Ltd. 
B 19 Whitcomb Street, 
j j London WC2 7HF 

¦ Name 

® Address 

" Signed 

¦ We can normally 

A New Range From Sunshine Books Ltd i : 
deliver in four to five 
days. 
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¦ MICROWARE ANNOUNCE 
I THE Z /L RANGE OF 
I FLOPPY DISC SUB SYSTEMS 

= The Control Data Family of Flexible Disk Drive is a single- or 
= double-sided, random-access, low-cost storage device. 
= Maximum storage capacity 1 megabyte on a 133.4-millimetre 
= (5.25-inch) interchangeable disk. This disk drive is 
= interchangeable with comparable products, providing industry 
= compatibility in size, mechanical mountings, electrical interface, 
= power requirements and physical appearance. CDC® FDD 
S operates in single- or double-density formats. Single-density 
= operation is achieved by using Frequency Modulation IFM) 
== encoding, and in double-density operation uses Modified 
E5 Frequency Modulation (MFM). 

= OPERATIONAL CHARACTERISTICS 
Capacity 9408 9409 9409T 
Unformatted 

Per disk 250.0 kbytes 500.0 kbytes 1 me^Bbyte 
Per track 3.1 kbytes 6 2 kbytes 6.2 kbytes 

Formatted (16 sectors. 126/256 bytes) 
Per d»k 163.84 kbytos 327 68 kbytes 655.36 kbytes 
Per track 2.1 kbytes 4 1 kbytes 4,1 kbytos 
Code MFM MFM MFM 

Transfer Rate 12S kbi l»/ t 250 kbits/a 250 kbits/s 
Average latency 
Seek Time 

less than 100 ms Ibss than 100 ms less than 100 ms Average latency 
Seek Time 
Track to track less than 5 ms ires than 5 ms less than 5 ms 
Average Access less than 80 ms less than 80 ms less than 132 ms 
Setting time less than 15 ms toss than 16 ms less than 15 ms 

Head Load Timo (OPT) less than 60 ms •ess than 50 ms Jess than 50 ms 
Media hard/soft wctor hard/soft soctc hard/soft soctor 

Rotational Speed 
Track Density 
Flux Reversal Oonti.ry 
(track 39. side 1) 

Number of Tracks 

Inner recorded rad«us (side 0) 
Outer recorded radius Iside 0> 
Innor recorded radius (side 1) 
Outei recordod r o am (sido 1> 

THE Z/L RANGE 

300 r/min 
48TPI 

5876 FRI 
40 

300 r/min 
96TPI 

6922 FRI 
80 

1.437 m (36.60 mm I 1.385 in (35 2 mm) 
2.250 in 157 2 mm) 2.250 in (67.2 mm) 
1.354 in 139.39 mm) 1.344 in <34 1 mm) 
2.167 In 155.0 mm) 2 167 in <55.0 mm) 

Type 
ZL141 
ZL142 
ZL241 
ZL242 
ZL291 
ZL292 

Capacity 
250 k 
500k 
500 K 
1 Mb 
1 Mb 
2 Mb 

Tracks 
40 
40 
80 
80 
160 
160 

No of Drives 
1 
2 
1 
2 
1 
2 

Microware Disk Drive Subsystems are plug compatible with the 
following: ̶ 
TANDY. VIDEO GENIE. BBC MODEL B, NABCOM, SUPER 
BRAIN, IBM/PC. and many more. 

Microware also supply floppy drives, Winchesters and sub 
systems to OEM's and the trade at very aggressive prices, 
offering the best price performance ratio available. Call and ask 
for details. 

CABINETS AND PSU 
Cabinets of steel, aluminium or plastic are available in a choice 
of colours, and each unit is fully guaranteed. 

AC 8151 40 WATT SERIES 
The AC 8151 Switch-Mode Power Supply has been designed for 
use in small terminals and other similar equipment. The AC 8151 
has dual line inputs and regulated outputs of: + 5V at 2.5A, 
+ 12V at 2.0A, 12V at 0.1 A. This compact unit features low 
magnetic radiation and is built to conform to International 
Safety and RFI Regulations. 

Microware (London) Ltd., 
637a Holloway Road. London N19 5SS. 
Telephone 272 6398/6237 

ZX Business Software. 
FOR SMALL BUSINESSES AND THE SELFEMPLOYED 

Business Bank Account 1: this program enables you to make 
debits under 11 subheadings. Statements include totals of all sub-
headings. £8.75 
Business Bank Account 2: with 15 subheadings and standing 
orders. £10.75 
Sales Day Book 1: for all your invoices, this program will enable 
you to prepare statements of outstanding invoices. Program will 
also calculate VAT. £8.75 
Sales Day Book 2: with many extra facilities including totals of 
past 12 periods. £10.75 
Sales Cash Book: for retailers program calculates VAT and 
denotes method of payment. £8.75 
Purchase Day Book 1: keeps a complete record of all your 
purchases under 11 subheadings. The program will also calculate 
and deduct VAT. £8.75 
Purchase Day Book 2: with many extra facilities including totals 
of past 12 periods. £10.75 
Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All the programs have full search facilities • 
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and 
quarterly analysis programs £25.00 
Business Pack 2: incl. all 4 programs £30.00 

Please specify memory size when ordering for your 
ZX81 or ZX spectrum. 

ALL PRICES include VAT post b packaging for details send SAE to 

TRANSFORM LTD 
41 Keats Ho Porchester Mead Beckenham, Kent. 

Tel: 01-668 1661. 

N E W FROM 
CAMEL PRODUCTS 

AN INNOVATIVE PRODUCT 
FOR YOUR ZX81 

Faster than a Floppy 
Easier than an EPROM 

MEMIC-81 
HOW IT WORKS & WHAT IT DOES 
This useful accessory for ZX81 users is a 4 kilobye memory 
module using chips fabricated in a remarkable technology. 
When not actually in use, these CMOS chips can be put into 
standby. The Lithium battery fitted in the unit will last for 5 to 
10 years. Plug it into the ZX81 and flick a switch and the data is 
ready for retrieval. 
MEMIC-81 resides in the 8-12K area of ZX81's memory map. 
This area is not directly addressed by Basic, but Basic programs 
can easily be stored and retrieved by means of the tiny 12 byte 
routine provided. This can itself be stored in CMOS, so that 
Basic programs become available simply by entering PRINT 
USR . . . Machine Code routines are directly accessible. 
Clear User Notes, Application Notes, Program Example and the 
necessary routines are provided with MEMIC-81, which comes 
cased and with an extender card at the back. 
For a picture of MEMIC-81, see Sept Y.C. page 122. 
4kB MFMIC-81 £29.95 + V A T 

OTHER CAMEL PRODUCTS 
MEMIC T 
MEMIC L 
PI0-81 
ROM 8 1 
CRAMIC-81 
DREAM-81 

rr 

2 kB Towerb lock version for any Sys tem 
2 kB L ow Profi le version w i t h cab led connecto r 
8 + 8 Ch. la tched I npu t /Ou t pu t ZX81 card 
2 kB 8 kB ROM /EPROM Uni t for ZX81 
16K CMOS Rampack w i t h Li th bat tery 
64K Rampack w i t h 16K ROM socket 

UK VAT E*tra 
PbP UK Free - Europe - 5% 

Overseas + 10% 

f 26 04 
£26.04 
£13.00 
£14.95 
£79.95 
£69 95 
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SPECTRU 
TOOL 

HERE ARE ABOUT 20 machine-code graph ics 
routines, any combination of which may be 
used in your programs to enhance the screen 
displays, or to give them that extra touch of 
elegance that comes only from the use of 
machine code. Also included are renumber 
and memory-left routines which may be used 
to aid your programming. 
No understanding of machine code is 

necessary to use the routines ̶ just a good 
working knowledge of the Spectrum and its 
manual. Machine code is the computer's first 
language ̶ it only speaks Basic out of 
courtesy to humans ̶ and its use results in 
greater speed, flexibility and more economical 
use of memory than does the use of Basic. 
To get the machine code into the computer a 

hex loader must be used ̶ see program 1. 
Type this in and Save it. Machine code can 
either be stored above RAMtop or in a Rem 
statement at the beginning of a program. I 
prefer the latter method, for each different 
routine may be stored in a Rem statement with 
a different line number and then Merged into 
a program as required. However, i f you wish 
to use the first method then change line 5 as 
shown underneath the program listing. 
Here is an example of how you go about 

loading in the memory-left routine, sec figure 
1. Firstly Load in the hex loader and type in a 
Rem statement as line 1. This Rem statement 
should consist o f 14 ful l stops because the 
memory-left routine is 14 bytes ̶ characters 
̶ long. I f you are using the RAMtop method 
then you wi l l not need to do this ̶ just Clear 
yourself enough memory space above 
RAMtop. Now carefully type in the Data line 
in figure 1 and after checking this line Run the 
program. Listing it wi l l show that line 1 is 
now a meaningless jumble ̶ i f you have a line 
1, that is ̶ but do not worry, for this is 
supposed to happen. Also it is likely that 
Listing the program when the Rem line is in 
this state wi l l cause the computer to stop with 

Bobby Rao 
offers some 

handy hints to 
would-be machine-

code users. Here are some 
useful off-the-peg routines. 
an error report. To avoid this and view the rest 
of the program you must always use List ̶ 
line number of first line after Rem line ̶ so 
that the Spectrum does not try to List the 
unlistable Rem line. 

Now the routine is ready to be Saved. Erase 
all of the hex loader except the Rem line ̶ do 
not use New whatever you do ̶ and Save this 
with a filename like "Mem Lef t " . Now New 
the computer and reload the hex loader. Repeat 
the above process for the rest of the routines, 
but make sure you never use the same Rem 
line number for two different routines because 
this wi l l cause trouble when you come to 
Merging routines together. 
RAMtop-method users may Save their 

routines by using the Save filename Code 
method detailed in the manual on pages 143 
and 180. 
Once the tedious task of typing in and 

Saving the routines has been accomplished 
you are ready to use the routines. I f you wish 
to use some of the routines in one of your 
programs then start that program at, for 
example, line 100, leaving the earlier line 
numbers free for the machine-code Rem lines. 
After typing in the program, Merge in the 
routines you require. To run machine code 
rather than Basic the Usr function must be 
used. 
The argument of this function is the address 

of the first byte of the machine-code routine 
you want to run, and this may be found, i f you 
are using the Rem method, by using program 
2. On running this program ̶ whilst the 
machine-code routines are in the computer ̶ 
line numbers and the start addresses of the 
routines in those lines are printed unti l the 
computer finds a non-Rcm line when it wi l l 
Stop. Note these start addresses down, or 
better still, define variables equal to these 
values by placing a lot o f Let statements 
somewhere in your program, for example: 

LET INV = 23760 

Now just typing Print Inv wi l l tell you the 
address of the first byte of the invert-screen 
routine. 
RAMtop method users wil l not need to use 

program 2 because they wi l l already know the 
addresses of their routines or they would not 
have been able to get them above RAMtop in 
the first place. 
To use the routines use the command 

Randomise OX USR X , where X is the 
address of the routine you are using. The 
result of the Usr function is multipled by 0 to 
keep Rnd truly random, that is, it acts like a 
Randomise O command. 
Below there is a description of all the 

routines and how to use them. In these 
descriptions the variable X stands for the 
address of the first byte of the routine in 
question. Al l numbers are in decimal and 
unless otherwise stated all the screen routines 
operate on all 24 lines of the screen. 
Where you arc told to Poke something some-

where the Pokes must be done before you use 
the routines and they may be entered as a 
series of direct commands before you Run the 
program or they may be built into the 
program. 
Memory Left: running this, listing 1, using 

Print Usr X wi l l tell you the exact number of 
free bytes of memory you have left. 
Hi-Res Up Scroll: this, listing 2, routine 

scrolls the screen up by one high-res pixel, 
replacing the bottom line of pixels with 
blanks. 
Hi-Res Down Scroll: as in listing 2, but this 

̶ listing 3 ̶ scrolls down, blanking the top 
line of pixels. 
Hi-Res Left Scroll: this scrolls the screen 

left one pixel, replacing the rightmost column 
of pixels with blanks. See listing 4. 
Hi-Res Right Scroll: as in listing 4, but 

listing scrolls right, blanking the leftmost 
column of pixels. 
One Character Left Scroll: the listing 6 

routine scrolls the screen left one character, 
replacing the rightmost column wi th either 
blanks ̶ for this effect Poke X + 16,54 ̶ or 
the previous leftmost column ̶ a wrap-around 
effect for this Poke X + 16,119. 
One Character Right Scroll: the listing 7 

routine scrolls right. Poke X + 16,54 causes the 
leftmost column to be blanked and Poke 
X+16,119 replaces this column with the 
previous rightmost column. 
These last two routines are adjustable in 

which part o f the screen they scroll but you 
only have five options. The table below tells 
you how to adjust the routines. The first 
column tells you which part of the screen is to 
be scrolled. The next two columns tell you 
what to Poke in X + I and in X + 4 respectively 
for the left scroll routine. The last two 
columns tell you what to Poke in X + I and 
X + 4 respectively for the right scroll routine. 
Top one-third 64 64 64 71 
Middle one-third 64 72 64 79 
Bottom one-third 64 80 64 87 
Top two-thirds 128 64 128 79 
Bottom two-thirds 128 72 128 87 
Invert Screen: the listing 8 routine inverts 

the actual pixels on the screen, that is, all 
pixels on arc turned of f and all pixels o f f are 
turned on and so it is different from the 
Inverse function on the Spectrum which only 

(continued on page 81) 
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Internal fixing for 
ZX 81 keyboard case. 

Internal fixing for 
spectrum keyboard 
case. 
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SPECTRUM 
LIGHT PEN 

The pen enables you to 
produce high resolution draw-
ings on your o w n television set 
saving a vast amount of time over 
using basic programming state-
ments. such as Plot. Draw etc 
You can erase, modify and save 
drawings and it comes complete 
w i th software program. The 
superb light pen is available from 
DK Tronics at only £ 1 9 . 9 5 

ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 
Our new cased keyboard has 52 keys. !2\>f these are used for the numeric pad. The numeric pad offers some useful features, you can cursor w t f i 

one hand and it wil l be a boon for anyone w h o enters a lot of numeric data. The pad is a repeat of the I -9 keys plus it has a full stop and a shift key The 
numeric pad keys are coloured m red. the normal keyboard keys are grey, w i t h the case being black wh ich makes the who le thing very attractive. The 
case measures 1 5 x9 x2 ' / ? . The computer (either 80/81 or spectrum) fits neatly inside. You will have to remove the computer from its ongmalcase.it ft 
then screwed to the base of the case The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a m o t h e r ] 

board (81 model only) which allows I6K. 32K and 64K to be fined in the case. All the connections are at the rear of the case i.e. Power. Mic. Ear. TV 
and the expansion port 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 self-contained unit. This case does not 
stop you from using any other add-ons that you may have e.g. Printer 
etc. W e are convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 

NOTE 
The case can be purchased separately wi th the keyboard aperture 

uncut, so if you have 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 wh ich simply push into the Sinclair connectors. It is a simple t w o 
minute job and requires no electronic skills. This keyboard does not 
need any soldering Please specify on order whether you require the ZX 
81 or Spectrum case. 

SPECTRUM MODEL 
This is supplied w i th spectrum legends, and a slightly different base 

for fining the spectrum mside. 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 wan t to change, w e can supply both the 
Spectrum legends and details of updating your case wh ich will enable 
modification from the ZX 81 to spectrum. PLEASE specify on your order 
whether you require the ZX 81 or spectrum case 

KEYBOARD 
(SPECTRUM/81) 



ZX 80-81 spcctrum 
HARDWARE 

4K TOOLKIT 4K GRAPHICS ROM £24.95 
The DK Graphic module is our latest ZX 81 accessory. This module 

unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
wi th a 4K graphic ROM. This will give you an unbelievable 448 extra 
preprogrammed graphics, your normal graphic set contains only 64 
This means that you now have 512 graphics and wi th their inverse 
1024. This n ow turns the 81 into a very powerful computer w i th a 
graphic set rarefy 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 about 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 holder on the board which will accept a further 4K of ROM/RAM 
This holder can be fitted wi th a IK/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 

WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 

FLEXIBLE 
RIBBON 
CONNECTOR 

If you have ever had whiteouts 
or system crashes this could be 
the answer. It stops the move-
ment between the computer and 
the RAM expansion, it is supplied 
wi th a ribbon, 6 inches long, wi th 
a male connector at one end and 
a female at the other, at only 

fcvi 

Both at 
on ly £6.95 

This is the toolkit which won acclaim in the feature in the August 
1982 issue (pages 29 and 30) of Sinclair User, "if is the most impressive 
program, fast in execution wi th clear and full instructions., .it stands out 
from the rest of the field." The ZXED is a powerful editor for use on the 
expanded ZX8I It is intended for use by the senous 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 autolme numberer and append, and will run in the 
I6K and 48K spectrum. 

16/64 MEMORY 
FOR ZX 81 

The above illustration shows the casing for the I6K or massive 64K 

I 
f 

MEMORY 
16K MEMORY EXPANSION £22.95 
The I6K used 4116 Dynamic Ram Chips. We use the dynamic 

because they are much denser than static ram and occupy less space 
They are also much cheaper than the equivalent product using the 
static Ram. The Ram is manufactured wi th high quality materials and 
uses high speed low power Rams. It is supplied ready-built and only 
needs to be plugged into the rear of the computer All the components 
are fitted into holders. This massive add on memory which comes to 
you fully assembled and tested is the cheapest I6K memory available 
anywhere. Position in memory from 163834 to 32768 (same as the 
Sinclair Memory). 16K (UNCASED) £19.95 
64K MEMORY EXPANSION £52.95 
All the above information on the I6K also applies to the 64K Memory 

Expansion, but the advantage lies in the 64K giving nearty four times 
the memory This advanced model has 56K of usable memory. In 
addition, the block from 8K to I6K can be switched out to enable the 
use of other add-ons. The graphics Rom is to be used in this area. 
Position in Memory: 8192-65536. The block from 813A2-16384 is 
switchable. 64K (UNCASED) £49.95 

p leas* state type of maclww. wh<n Rom memory s«e. quantity and place wnen ordering 

Please send me @ £ 

Please send me @ £ 

Please send me @ £ 
Please add on £1.25 for PIP 
In enclose cheque/P.O. payable to DK Tronics total £ 
or debit my Access/Barclaycard [ ¦ ¦ j 1 [ [̃] 

Signature 

Name . . , 

Address., 

Send to DK Tronics. 23 Sussex Road, Gorleston. Gt. Yarmouth. Norfolk. 
Tel. Gt. Yarmouth (0493) 602453 

dftronks 
New colour brochure now available, send SAE for quick return 
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MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 
(Close to Clock Tower, Large Car Parks and Bus Station) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP 
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 

ZX81 (NOW IN STOCK) 
JUPITER ACE (NOW IN STOCK 
ORIC (AVAILABLE END JAN) 
SPECTRUM (COMING SOON) 

£49.95 
£89.95 

ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 
Software . Hardware . Books . Magazines . 
Keyboards . Ram Packs . Graphic Roms . I /O Ports . 
9tC. 

BOOKS AND GOOD RANGE OF SOFTWARE FOR 
BBC & DRAGON 32 

IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 

QUALITY JOYSTICKS FOR DRAGON & 
BBC £9.99 EA. 
VINYL DUSTCOVERS FOR DRAGON & 
BBC £4.50 

MICROWARE SPECTRUM SOFTWARE 

ALIEN COMMAND (16K) Testing Invaders style 
game making full use of Spectrum sound, colour and 
graphics NOW £4.75 ONLY 
BACKGAMMON (16K) Play against your computer 
in this version of the popular board game 

£5.00 
BOTH GAMES AVAILABLE FROM SHOP OR 
MA I L ORDER 

SOFTWARE WRITERS! 
GOOD SOFTWARE WANTED -

EXCELLENT ROYALTIES 

PRINTER FOR DRAGON. BBC,ETC £150 

TRADE ENQUIRIES WELCOME OPEN 9.30-12 noon 12.30-5.30 pm 
Closed Monday 

SAE BRINGS CATALOGUE 

electronic 

CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL, STAFFS WS7 0AX 
Tel: 021 308 7075 TLX: 339671 

MC 370M R.G.B. COLOUR MONITOR 
14" Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 
computer. 

The Advantages of Pure R.G.B. 
• 80x25 Charictor display 
• Crisp definition on colour graphics 
• Degaussing facilities 
• Permanent link to your computer 
• 3 x the band width of your normal TV 

CABEL ELECTRONICS LTD., are 
manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 

REC. RETAIL PRICE £289.00 inc. VAT 
& Postage 
See us at the Which Computer Show 
stand No. V23 
Ring us for immediate delivery, most major credit 
cards accepted. 

1 80 YOUR COMPUTER. FEBRUARY 1983 



(continued from page 77) 
inverts the Ink and Paper colours ̶ which 
this routine does not alter. 
Screen Fill: this routine, listing 9, fills in a 

box of height a, width b, and a top left-hand 
corner at a point c,d ̶ where c and d arc co-
ordinates used by the Print At system ̶ with 
any character of your choice. 
POKE X +1, character-code POKE X + 3.a 
POKE X + 4,c POKE X + 6,b POKEX + 7,d 
So i f a=22, b=32,c=0, and d = 0 then the 
normal 22-line screen is filled. You must have 
Printed something somewhere before using 
this routine or it wil l not work properly. Af^o 
note that you cannot Print on line 24 with this 
routine. 
Ink Change: this ̶ see listing 10 ̶ changes 

the Ink colour of the screen without altering 
anything else. Poke X + 1, the number of the 
colour you want to change the Ink to. 
Paper Change: as listing 10 but changes the 

Paper colour. Poke X + 1, the number of the 
colour you want to change the Paper to. See 
listing 11. 
Flash On-Off: this routine, listing 12, sets 

the whole screen flashing ̶ for this Poke 
X +9,254 ̶ or returns the screen to normal 
non-flashing mode ̶ for this Poke X + 9,190. 
Bright On/Off: the routine shown in listing 

13 makes the whole screen bright ̶ Poke 
X +9,246 ̶ or returns it to normal brightness 
- Poke X + 9, 182. 
Attr Fill: the fourteenth listing changes the 

attributes for a box height a, width b and of 
top left-hand corner at a point c,d where c and 
d are co-ordinates used by the Print At system 
to denote a point on the screen. 
POKE X + 3,d POKE X + 4,c POKE X + 6,b 
POKE X + 7,a 
Poke X + 1, the value you want to change the 

attributes to. This value may be calculated 
thus: first assume the new Attr value is Y and 
initially Y = 0. I f Flash is on add 128 to Y, i f 
off add 0. I f bright is on add 64 to Y, i f ofTadd 
0. Add eight times the number of the Paper 
colour to Y. Add the number of the Ink colour 
to Y. 
This means that an attribute of flashing, 

bright blue Ink on yellow paper would be 
128+64+(l x 8)+6 = 206. 
With this routine you can change the 

attributes of the whole 24-line screen. 
Attr Up Scroll: this routine, listing 15, 

allows you to scroll up the attributes for a box 
height a, width b, and top left-hand corner 
at a point c,d. The bottom line of the box is 
replaced with an attribute of value Y ̶  see 
Attr Fill for how to calculate Y 
POKE X + l.n POKE X + 3.d POKE X + 4,c 
POKE X + 6.b POKE X • 7.a 
Attr Down Scroll: listing 16 scrolls down 

replacing the top line of the box with the new 
attribute. The Pokes arc the same a:- for the 
previous routine. 
Attr Left Scroll: as listing 16 but scrolls left 

replacing the rightmost column of the box 
with cither a new attribute ̶ for this Poke 
X + 36,0 ̶ or with what was previously in the 
leftmost column of the box ̶ for this Poke 
X + 36, 26 ̶ This last effect, wrap-around, 
allows this routine to be used fully with the 
one charactcr left scroll routine given above. 
Sec listing 17. 
Attr Right Scroll: the routine shown in 

listing 18 scrolls right, replacing the leftmost 
column of the box with either a new attribute 

̶ for this Poke X +43, 0 ̶ or with what was 
previously in the rightmost column of the box 
- for this Poke X + 43, 26. This last effect 
allows this routine to be used fully with the 
one character right scroll given previously. 
The next three routines allow you to store 

screens currently being displayed in spare 
memory and then recall them on to the display 
either making them swap memory position 
with the screen currently being displayed, or 
Overprinting them on to the current display. 
To store screens you must firstly Clear some 
memory space so you can store the screens 
there, each screen ̶ with attributes ̶ is 6,912 
bytes long so this much space is required for 
each screen. 
The memory location of RAMtop ̶ the last 

byte of the computer's memory ̶ can be 
found by using Print ̶ Peck 23730+256 X 
Peek 23731. I f this number is W then W -QX 
6912 ̶ where Q is the number of screens to 
be stored ̶ wil l tell you the address to Clear 
RAMtop to ̶ sec manual page 168. You must 
have cleared this space or the routines will not 
function correctly. 
I f you only have 16K of memory then space 

exists for storing only one screen so Clear 
25685 is all you need to use. In order that the 
routines know where in the memory a screen 
is to be fetched from or sent to you must do 
the following for all the routines: 

POKE X + I. W-INT IW/256) 
POKE X+2 INT (W/256) 
I f you have 48K and you wish to store more 
than one screen then it might be advisable to 
leave a gap of a few bytes in between screens 
so as to lower the risk of one screen running 
over on to another by accident. 
I f you arc using the RAMtop method for 

storing the machine-code routines then be 
extra careful, or you wil l end up ruining the 
routines and crashing the computer. Make 
sure you take into account the length of the 
routines when deciding where you Clear 
RAMtop to. 
Store Screen: This replaces the current 

display with one already in the memory. See 
listing 19. 
Swap Screens: This routine swaps the 

current display with one higher up in the 
memory so that the screen that was being 
displayed is stored in the memory and the 
screen that was in the memory is now 

displayed. Sec listing 20. 
Over Print Screens: This overprints a screen 

from higher up in the memory on to the 
current display. The old display is lost in its 
original form ̶ it is not stored anywhere by 
this routine before it is altered ̶ but the 
screen used to Print Over the old display still 
remains intact higher up in the memory. The 
attributes are not changed by this routine so 
after the routine has been used the attributes 
being displayed are those of the old display. 
Sec listing 21. 
Renumber: this routine, listing 22, instantly 

renumbers all the line numbers of your 
program starting the first line at a specified 
value and increasing this value by a specified 
amount as it renumbers the rest of the lines. 
Note that this docs not change the Gotos and 
Gosubs so you wi l l have to alter these 
manually. I f the first line is renumbered L and 
the value by which L is increased is M then: 

POKE X + 5, M -INT<M/256> 
POKE X + ( INT(M/256) 

POKE X + 8, L INTIL/256) 
POKE X+9, INKL/256) 

For fun you might try renumbering all lines 0 
or try using a starting value greater than 9999. 
The uses of these routines are many and 

varied, limited only by the imagination of the 
user. For example, the left and right scrolls 
with wrap-around may be used to create a 
constantly moving background for a space 
game. Any of the scrolling routines may be 
used to clear all or part of the screen in a novel 
way. 
The Ink and Paper changing routines may 

be used to create a surprise effect by first 
drawing a picture on the screen using the same 
Ink and Paper colour and then altering cither 
so that the picture appears instantly. Animated 
cartoon efTccts are possible using the screen 
swapping routines and stunning explosion 
effects may be simulated by using the Invert 
Screen routine repeatedly ̶ in a loop. The list 
is endless and these arc just a few broad 
guidelines that you can experiment with and 
doubtless improve on. 
Just as a bit of fun try the following Poke 

next time you have a program in your 
Spectrum, Poke 23606, 8. This makes the 
computer speak Russian ̶ nearly. Poke 
23606,0 restores normality. 

Program 1. Hex/oader 
l rem ...Enough roll stops to 

hold the machine code rout»n e . . 
s LET a aS+PEEK 2363S+256iPJi:_;* 

23636 
IP FOR n=a TO ••200 READ as 
IS LET X »CODE a»-4©-(39*(a»>'£ 

••)) LET >jsCODE aS(2>-43-(3S»Id* 
<a> >"£")) 
20 POKE n,X»16+y NEXT O 

rrmtop method users change 
tine 3 to: 
5 CLERR X: LET a=X 
where x is the address they need 
to »OVi RRMTOP to. 

Program 2. Start of line finder. 
9000>REM start of line finder 
9010 LET a-PEEK 23633•256*PEEK 2 
3 6 3 6 oeae cls : print "line no.",-odd 
RE35"* 
9030 IF PEEK (a*4-) <>234 THEN 5TO 
P 
90*0 PRINT PEEK a *256 *PEEK (3f1) 
, 3 5 
905© LET 3-a+4fPEEK <a+2?+236#PE 
EK (a +3) 
906O CO TO 9030 

Listing 2. 
X0O>REM MI-RES UP SCROLL 

97 bytes long 
102 ORTR "21", "00", "4-0", "06", "0 

3","t5"."06"."00","cS"."06".-07" 

, "CS" , "06" . "20" , "11" , "00" , " 
01","19","dX","7«","12" ,"eb","23 
•, •• 10", - 14 -, "ii", "eo -, "00", "19" , 
" c 1" , " 10" /'«»" 
104 DRTR "C1 • ,"76","re","01","2 

8" » la •• , •• C5" , "06" , "20" . "11" , "e0" 
."06"."eS","a7","ed","S2", "dl"." 
?e;;,"l2".. "eb", "23","lO", "r2","ii 
.. £ 7®7" ' 'a7" ' " > "52" , " C 1" , 

̃ . . £ _ • » » • i • •» , i. Jt , a w , a c 
.. i w?6 ' "20" - 36" , "O0" , "23" , " lO" . 
"rb", C9 

Listing 3. 
100 >REH HI-RES DOUN SCROLL 

99 byle s long 102 DRTR "31","/f"j"57","06","O 

104 ORTR "cl","78","fe","01","2 
O " , " 1 6 " , " C 5 " , " 0 6 " , " 2 0 " , " i r . " e « " 
, "06" , "eS" 19" , "dl" . " -«" "12" ei - - ̶ -¦ - • - r--eb"£"£b","10","74","XI","OO", $7 

"19", "cr-,,-10-*, "C7" 
106 DRTR' " t X " , '7©",-fe",'OX A 

8" , " 13" , "C3" 06" , "20" , " 11 , "20 
,"O0"."c5","«7"."«d","52","dl , 
7k","12","eb","2b"."10","r2","CI 
" , "10"."aa","06","20","36","00", 
"fl>b","10","fb","c9" 

(continued on page 83) 
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ANIROG Computers 
VALUE FOR MONEY SOFTWARE BY ANIROG. FOR VIC-20 
Our packs of seven games contain a balanced mixture of action packed 
arcade style, board and adventure games. All are in Hi-res Graphics for 
unexpanded VIC and offer exceptional value for money at only £6. 

PACK OF SEVEN (VOL 1) - PACK OF SEVEN (VOL 2) -
TINY TOTS SEVEN Game:, for young children. Bright colour graphics 
and exciting sound effects are special features of these specially written 
programmes. 

PUZZLE - ADVENTURE ORACULAR (3K EXP) 
The Count is resting, find tho things you need to do the deed. After 
sundown which is soon I ^ 
ARCADE MACHINE CODE PROGRAMS. /FOR STD VIC-20) 
SPACE RESCUE A belt of orbiting asteroids has trapped your crew. To 
rescue them you must pilot the shuttle to the planet surface and beam 
them up one at a time, fuel is limited too! JS/Keys. 
CRAWLER Centipedes in the mushroom garden move at a fantastic speed, 
they must be destroyed. Mushroom planting fleas will box you in! Watch 
out for spiders! Shoot fast to survive JS. 

CAVERN FIGHTER An exciting version of scramble many hazards in a 
random course. Fuel shortages will of course add to your problems. JS 

NEWMULTI SCREEN GAMES. 
Comin 
PHAR 

ig next month 16K games for the Vic-20 with full graphics and sound: 
AOHS TOMB: ZOKS KINGDOM; and SPACE ADVENTURE XNENOS 

ALL ANIROG TITLES ARE ONLY £6 EACH 
TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS -
£1.00 EXTRA DISCOUNT. ANY M IX OF BOOKS OR 
SOFTWARE ACCEPTED 

ONE STOP SHOP FOR SOFTWARE AND BOOKS 
SPECTRUM - VIC 20 - ZX81-C 64 - DRAGON 32 

Full range of sfotware by leading software houses in the country. 
BUG BYTE. QUICK SILVA. RABBIT. AUDIOGENIC. ARCTIC. A S K 
SILVER SOFT. ROMIC. J .K. GREY PROGRAMME POWER. 
LLAMASOFT. SOFTEK. VIDEO SOFTWARE. COMMODORE. 
DRAGON, and many others. 
Huge: select ion of compu te r books Massive stock o f books and so t twa i e . Despatch v. i thin 
48 hours o f row j i y t of Ordci -

SEND S.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE. 

VIC-20 NEW RELEASE FROGGER, 
Help our frogs cross the motorway. Then 
negotiate the river with the floating logs, 
Turtles, alligators to the safty of his hole. 
There are PERKS! 

LADY 
FROGS! 

Mail Order 
Payment by cheque. 
P.O. or Visa m 26 Balconibe Gardens, Horley, Surrey. 

Horley (029 34) 2007/6083 

NMClAVCMO f 
VISA 

Personal Shoppers Wolcomo at 

CO-OP CRAWLEY 
E 9 
I A c c e s s ] 

SIR Computers Ltd. 
Agents for Acorn and Torch Computers 
BBC Mic rocompute rs 

Model A £299.00 
Model A + 32K RAM £339.00 
Model B £399.00 
Model B + Disc interface £479.00 

BBC Compat ib le TEAC Disc drives 
Single disc drive £249.00 
Dual disc drive £459.00 

Torch Disc uni t 
This is a complete package including a Z-80 processor. 64K 
RAM, Dual disc drive and the CP/N operating system ̶ fully 
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B. 
Torch disc pack £ 1,149.00 

SWlCORN 
COMPUTER 

8K ROM + 2K RAM £149.50 
8K ROM + 12KRAM £179.00 
12K ROM + 12K RAM £199.00 
16K ROM + 12K RAM £229.00 
1.8 A Power supply £8.50 
ATOM Disc pack £345.00 

please add £7.50 for interlink delivery of BBC 
Computers & Disk Drives 

All prices are inclusive of VA T 

SIR Computers Ltd. 
38 Dan-y-Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 
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(continued from page 81) Listing 1. 
i © 0 > R E M M E M O R Y L E F T 

1 4 . b y t e s l o n g 
1 0 2 D f l T f l " 2 1 " , " 0 0 " , " ® 0 " , " 3 9 * \ r " e 

d " , - 5 b " , " 6 5 " , " 5 c " , ' d 7 " / ' e d " , " 5 2 " 

Listing 4. 
1 0 0 > R E M H J L - R E S L E F T S C R O L L 

3 2 b ' - i t e s l o n g 
1 0 2 D R T R ̃ " 2 2 . " " 0 8 " > " 4 5 ? " " 0 6 " . " C 

0 " , " C S " . " 0 6 " , " i r - , " 7 6 . " / ' C : " , " 2 7 " 
" 7 7 , " 2 3 " . " 7 e " / ' C b " / , 2 7 " , ' 7 7 " , " 

3 0 " / ' 0 6 " / ' 2 b " , " 7 e , , , " C b " / ' C 7 " / " 7 7 
" , " 2 3 ' .. " 1 0 " / ' f l " , - 2 3 " , " C 1 " , " 1 0 " , 
" e & " . " c S " 
Listing 5. 

1 0 0 > R E M H I - R E S R I 6 H T S C R O L L 
3 2 b M t e s l o n q 

1 0 2 D R T f l " 2 1 " " 5 7 " , " 0 6 " , " C 
0 " , " C S " , " 0 6 " , " I f " , " 7 e " , " C b " , * 3 f " 
, " 7 7 " , " 2 b " / ' 7 e " , " C b " , " 3 f " / ' 7 7 " , " 
3 0 " , " 0 6 " , " 2 3 " , " 7 e " , " C b " , " f f " , " 7 7 

" f l " ' " 2 b " - " c 1 " > t o . c y 
Listing 6. 

R E M l C H R . L E F T S C R O L L 
2 5 b y t e s l o n g 

Listing 7. 
3l00>REM 1 CHR- RIGHT SCROLL 

2 5 b y t e s l o n g 
102 DRTR "06"/'C0"/"ll"/'f f u/'5 

7" , "d5" , "el" , "2b" , "CS" , "01" /'If 
.. "00". "la" .. "ed" , " b8" , "23" „ "77" , " 
00", "2b","2b","lb" /'Cl","10" uf« 

Listing 8. 
1 0 0 > R E M INVERT SCREEN 

1 9 b y t e s long 
1 0 2 D R T R " 2 1 " , " 0 0 " .. " 4 - 0 " , " 0 t ? " , " 1 

8" ."c5", "06" . "00" , "7e " /'ee-'/'f f " 
..23.. ̂  t " f 9" ^ " C 1 " , "10" , " 

f 3 " . " t 9 " 

Listing 9. 
100 >REM SCREEN FILL 

30 bytes long 
102 DRTR "0e"/'4.0ll/,2lw/,t&".-© 

0- /'ll", "20- , "00" , "45" , -cf^VC^" 
, "4.3" , "3e " , ' 16" , "d7" , "7C " , "d7" , " 
7a " .. "d7" .. "79" , "d7" , "14-" , "10" , " f 4-
" .. "24-" , "c1" , "dl" , "10" , "ec" , "C9" 
Listing 10. 
100>REM I N K C H R N G E 

2 5 b y t e s lonq 

" , " C 9 ' 
Listing 11. 
10C> R E M P A P E R CHRNGE 

3 1 b y t e s l o n q 
1 0 2 D R T R " 3 6 " / ' 0 0 " / ' c b " / ' 2 7 " / , t 

b " . . " 2 7 " . . " c b " . . " 2 7 " , " £ 6 " , . " 3 Q " , ' 5 ? " 

"21" ' 00" .."58" , " 0 6 " , "0f3" , " C S " . " 
0to " .. "00- .. " 7£ " .. "e6 " , " c 7" , " b2" , "77 
" , "23" .. " 10" , " f 8 " .. " c 1" , "10" , " f 
" C 9 " 
Listing 12, 
100 > REM FLRSH ON/OFF 

17 bytes long 
102 DRTR " 2 1 " . " 0 0 " , " 5 8 " , " 0 6 " , " 0 

3","CS" , "06", * 00" ."c b" ."f€" "23" 
, " 10" . " f b".."d" / " 10" , " f 5 " , " C9" 
Listing 13. 
100 >REM BRIGHT ON/OFF 

17 bytes lonq 
102 DRTR "21* ,"00","58","06","0 

3" . " C5" , "06" , "00- y - c b" , " f 6" , "23" 
. " 10" .. • f b" , "CI", •• 10" , " f 5" , " C9" 
Listing 14. 
100 >REM RTTR FILL 

4.4- b y t e s long 

0 " . " 0 0 " , " 1 9 " , " d l " , " 4 1 " , " 1 0 " , - e / " 

Listit.g 15. 
1 0 © > R E M R T T R U P 

5 5 b y t e s l o n g 
1 0 2 D R T R " 3 e " , " 2 f " „ " 0 1 " , " 0 0 " , " 0 

0 " , " 1 1 - , " 2 0 " . . " 1 6 " .. " 2 1 " , d f " , " 5 7 " 
.. - f S " . " d o " . " 1 1 " , " 2 0 " „ 0 0 " , " 0 - 4 4 . " 
1 9 " " I © 4 ' . " f d " , " 4 1 " , " 0 4 " .. " 2 3 ' , " 1 0 
" , " f d " 

1 0 4 - D R T R " d l " / ' 4 2 " / 0 5 " . ' t . 5 " . " 0 
6 " y - 0 0 " I " 4 b " / ' d 5 " / ' e 5 " . " l l " , " 2 0 " 
y " 0 0 " , " l y " , " d l " , " € 5 " / " € d " , " b 0 " , " 
e l " d l " . . " e l " . . " 7 8 " , " l 0 " / ' e c " / ' h 

, " 4 3 " , " 7 7 " , " 2 3 " , " 1 0 " , " f c ' •^ , " C 9 " 
Listing 16. 

1 0 0 > R E M R T T R D O U N 
6 2 b y t e s l o n g 

1 0 2 D R T R " 3 e " j " 2 f " , " 0 1 , " 0 0 . " 0 
0","11","20" , " 1 6 " , " 2 1 " , " d f " , " 5 7 " 
, " I S ; * , " f 5 " , " 7 8 " , " 8 2 " , " 4 7 " , " 7 9 " 1 

i © : - . . - f d - . - d 
t . 5 . @S . 0 G 4 . r " 

" i i " , - a ® " , " 0 0 " , " a ? " / ' ^ " / ' 
5 2 ; V d l " , " e 5 " , " e d ' , " b S " , " e l " / ' d l 

1 0 6 D R T R " 7 8 " . " 1 0 " , " e a " , " f 1 " ' ' 4 
3 " , " 7 7 " , " 2 b " , " 1 0 " , " f c " , " C 9 " 
Listing 17. 

1 0 0 > R E M R T T R L E F T 
5 2 b y t e s I o r » g 

1 0 2 D R T R " 3 e " , " 2 f " , " 0 1 " , " 0 0 " , " 0 
0 " 1 1 " , " 2 0 " , " 1 8 " , " 2 1 " , " d f " , " 5 7 " 
. . " f S " , " d S " , " 1 1 " , " 2 0 " .. " 0 0 " , " 0 4 " , " 
1 9 " , " 1 0 " , " f d " , " 4 1 " , " 0 4 " , " 2 3 " , " 1 0 

" f d " " d 1 " 
1 0 4 D R T R " 4 2 " , " f 1 " , " C 5 " , * 0 5 " , " 0 

0 " .. " 4 b " , " 0 d " , " d 5 " , " e 5 " , " d l " . " l a " 
, " d 5 " , " 2 3 " , " e d " , " b 0 " , " 1 2 " . " e l " , " 
1 1 " ; " 2 0 " , " 0 0 " , " 1 9 " , " d l " / ' C l " , " 1 0 
" , " e 9 " , " c 9 " 
Listing 16. 

1 0 0 > R E M RTTR R I G H T 
6 1 b y t e s l o n q 

1 0 2 D R T R " 3 e " , " 2 f " , " 0 1 " , ' 0 0 " , ' 0 
0 " , " 1 1 " ^ " 2 0 " , " 1 8 " , " 2 1 " , " d f " , " 5 7 " 
, " 1 5 " , " f 5 " , " 7 8 " , " 8 2 " , " 4 7 , " 7 9 ' , " 
8 3 " , " 4 f " , " d 5 " , " 1 1 " , " 2 0 " j " 0 B " , ' * 0 4 

1 0 4 D R T R " 1 9 " j " 1 0 " , " f d " 4 1 " , " 2 
3 " , " 1 0 " , " f d " f " d l " . " 4 2 " " 0 4 " - f 1 
, " C 5 " , " 0 6 " , " 0 0 " , " 4 b " , " O d " , " d 5 " , " 
e S " , " d l " , " l a " , " d 5 " , " 2 b " , " e d " , " b e 
" , " 1 2 " , " e l " , " 1 1 " , " 2 0 " , " 0 0 " , " a 7 " , 
" e d " , " 5 2 " , " d l " , " c l " , I © ' , " e 7 " , " c 
9 " 

Listing 19. 
" 1 0 0 > R E M S T O R E S C R E E N 

1 2 b y t e s l o n q 
1 0 2 D R T R " 1 1 " , " 3 2 " , " 6 4 " , ' 2 1 " , " © 

0 " , - 4 0 " , ' 0 1 " , " 0 0 " / ' l b " / ' e d " , " b 0 " 
, C 9 ' 
Listing 20. 

1 0 0 > R E M S U R P S C R E E N S 
2 8 b y t e s l o n g 

1 0 2 D R T R " 1 1 s . " 3 2 " . " 6 4 4 y ' 2 1 ' , " 0 
0 " . . " 4 0 " , " 0 6 " . " 1 8 " . " C S " , " 0 6 " . " 0 0 
. . " C S " , " 7 e " , " f s " , " i a " , " 4 7 " , " f l " . " 
a s - , " 7 7 " , - 2 3 " , " 1 3 " , " c l " , " 1 0 " , " f 3 
" , " c l " , " 1 0 " , " e d " , " c 9 " 
Listing 21. 
lOOiREM OUER PRINT S C R E E N S 

2 5 b y t e s L o n g 
102 DRTR " 1 1 " " 3 2 " . " 6 4 " , " 2 1 " , " 0 
, " 4 0 " , " 0 6 " , " l b " , " C 5 " , " 0 6 " , " 0 0 " 

^ " 7 f e " / ' f 5 " t " l a " , " 7 7 " , " F l " , " 1 2 " . " 
2 3 " / ' 1 3 " , " 1 0 " / ' f 6 " / ' c i " , " 1 0 " . " f 0 

Listing 22. 
1 0 0 > R E M R E N U M E < E R 

3 8 b y t e J l o n q 
1 0 2 L>rtTR , , 8 d " i " 6 b " , - 5 3 " , " 5 c " , 0 

1 " , " 0 3 , " 0 0 " , ' I I " , " 5 4 " , " 0 0 " / d 5 " 
, " e 5 " , " e d " , " 5 b " , ' 4 b " , " 5 c " , " a f " , " 
e d " , " 5 2 " , " e 1 " , " d 1 " , " c 8 " .. " c S " , " 7 2 

" 2 3 " , " 7 3 " , " 2 3 " , " 4 e " , " 2 3 " , " 4 5 " , 
• 2 3 " , " 0 9 " / ' e b " / ' c l , , / , 0 9 ' / e b " , M l 

, e 4 " • 
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COMPACT 
BASIC= 
EASY AS 
ABC 
Slim down those outsize programs to fit your 
memory v/vith David Beriy s Atom Bask 
Condenser routine ABC. 

A T O M BASIC CONDENSER OI ABC : c an pet f o i m 
all the compaction functions and remove 
Rems, spaces, unnecessary brackets m a 
var iab les f r om Nex t commands A l l 
commands may be convened to (hen short-
form version and program lines concatenated 
to produce lines o f up to 254 characters in 
length. A l l of these funcuons arc menu 
selectable and arc programmed into ABC at 
the stau ot the run. 
I f you n ow look ai the listing you w i l l sec the 

ABG itseli is compacted. When you type the 
program in you w i l i have to break the long*-
lines down into two ui more shoitei ones. 
Enter the program into the uppe. text space 
using short-form commands throughout:. 
Now type Run, then tisc and Print & I m d 

enter the machine code listed in figure 2. f o u 
can now use ABC in the uppei text space, but 
i f you want to be able to use it in either text 
space you wi l l now have to copy each routine 
into lower text space and compact it using 
ABC. 
Store each routine- on tape, and when they 

are all compacted, assemble them into one-
program in the lower text space Again type-
Run then Ksc and Print & L 1 hen eniei the 
machine code listed in figure 2 I f ' you tried 
compacting the machiuc code you sv il l already 
have found out that i i is not advisable, wirce 
you have done this A l k is complete 
ABC may be loaded from tape into either 

text space. It it is loaded into the lower tcxi 
space stal l ing at # 2900 u wi l l almost 
completely i i l i the available R AM and the 
value of Top wi l l be # 3BFB 1 his means chat 
i f you see:any o f the inverted (a) markers to 
preserve line numbers referenced by t jo to , 
Gosub and similar commands, the inlet petei 
w i l l generate an "out -o f memory' error 
error 30 ̶ because it is trying to dimension an 
array element in non-existent R AM locations 
above # 3BFF. 

1 1 = E A 

L =A4 
L+1 80THEN. A9 0G8S80C8F0 10BI 80 

80 02 BO 88 91 80 C9FF F0 IB C8 C8 
DO F0 E6 81 B1 80 C6 81 88 91 80 E6 
81 C8 C8 4C DO 3B FA FA 20 71 FF 84 
88 60 22 OD FF 

figure 2. Machine code to be entered from 
L-1 onward. 

There are two simple solutions to this 
problem: first the program .dulu be 'Loaded 
into the lower text space starting at # 28UG; 

LOAD'ABC 2800 
The second solution is to change the 

parameter A in line 30 o f the program A holds 
the base-address o f the airay and is noimally 
set to Top. This can be changed to store the 
array anywhere in memory I i may be sei io 
£ 2800, when ihe array wi l l be .stored in the 
bottom part o f ihe lower text space, oi to * 
8100 when the an ay w i i l use the lower ha i f o f 
the screen,or io * 2920 which wih -ause the 
array to be stored inside ABC itself. 
I f you choose the latter option wi l l ; ot 

course, be overwri t ing pari of ABC - the 
menu ̶ which wi l l have already been finished 
with by the time the array is set up. You wi l l 
not afterwards be able to Run the program 
again without reloading it 
Th is problem docs not occur i f ABC. is 

loaded into the upper text space where moie 

RAM is available above the program So load 
ABC into youi chosen text spaec with the 

l.oad command: 
LOAD ABC 2900 
'«_QAD ABC 2800 
'LOAD ABC 8200 

Next load the laiget program thai is. the 
progiam to be reformed, and mark any lines 
referenced by Goto. Gosub and similar 
commands wi th the dummy lable ¦@¦ 
inverted @ I have used a line on eithei side of 
a character to show that it is inverted 
0320 GOTO 0400 
i»400¦@jREM 1 his line numbet will be saved 
These line numbers wi l l oe the only ones 

preserved aftei piocessing is complete all 
others wi i l be lenumbered Any number of 
; @i labels may be used and ABC removes 
them after processing. 
Now point the interprctci to ABt by 

changing the contents ol location 18. 
? » 8 - # 2 8 

? 1 8 = # 8 2 

J o execute ABt type Run Immediately 
aftei the iuii starts ihe menu is printed. Ihe 
available options are: 
¦C¦ Short form commands 
¦N Remove variable ftom text 
i P¦ Remote ai. parenthesis 
R Remove aii Rem statements 
jSi Remove all spaces 
¦W¦ Wrap ali Basic lines 

i he *apital letters aie inverted characters 
1 tie progiain then asks you io input a 

command suing 1 his is made up of one ui 
more menu selections ̶ inverted capital 
letters; ihese are the actual labels used to 
control the program jumps - entered immcdi-
atelv aftei one another. 

¦C, NjS 
¦S¦ 
¦C¦N¦P¦R¦S¦W 

ABC then prompts for the most significant 

byte MSB ot (he target piogtam addiess 
For exampie in a program ai 29ui» ihe MSB is 
* 29; and in a program ai 8200 tile MSB is 

82 
Note that these aie MSBs ot ih t target 

program, not ABt. 1. 
Al l command-String entries are verified 

ABC w i l l not accept any enny which is not 
one of the inverted letieis C iN jP jR jS W j I f 
an incorrect enny is made the command string 
is printed; the incorrect entry indicated, and a 
correction requested During tins coircciion 
phase you may enter an invened Bj which is a 
dummy activity - B=> blank ̶ and can thus 
be used to eliminate an entry it required 
ABC also contains an enor-trapping routine 

which ensures that it any run-time eirors 
occui the target program is not left in .i semi 
processed state 
At the siart ol each routine the bell is iung 

I f any key is picssed immediately attei the bell, 
that routine is skipped It no Res is pressed .he 
activity continues attei a shore pause 
AB t ' is ot modulai construction Once the 

command string is entered, processing is 
effected by a series ot calls to subroutines I he 
aclual subioutnies called .tnu rhc ^idei ol 
their calls, is controlled by ihe command 
string entered. I wo routines arc alway s called 
ihe initialising routine anu the terminating 
rout ine and these lake caie ol the 
housekeeping. 

1 he initialising routine f langes all ihe line 
numbers in tile taigcl piogiam to ^eio, stores 
any line liumbeis marked with ihe dummy 
label inveiied ;@j and replaces spaces in For, 
I f mi l and It statements that aie nccessat) 
for their correct interpretation - with 
inverted blanks ASC I I * 80 

1 his shutt-form routine S tcj l acoa l l 
Basle • omniands w - l i hen shori fo rm 
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version For example Print is replaced by P.; 

Input by In.; F l ' n t i l by FU . ; Gosub by G O S . 

etc. Over 40 commands are processed by this 

routine which also displays rhe command 

being changed 

The control variable in a For-Ncxt loop 

need not be included in the Next command 

The Next variable N routine removes all 

such variables from Next and N commands, 

The remove-parenthesis — P — routine 

removes sets o f brackets which do not enclose 

one o f the following; 

' % & ' • - < ̶ > ? i j l l 

Note that rhe list docs not include the hash 

symbol l eaving this out creates a problem 

only when assembler instructions o f the 

following form are used: 

STA ( * 80),Y 
T h e remarks rou t i ne ̶ R ̶ removes al l 

Rem statements, whatever rheir fo rm-
10 REM All o f this line wi l l be removed 
20! A 'REM The line number and label wi l l 

be left 

30 A 3;REM The statement A 3 wi l l be 
left 

The spaces routine — S — removes all 

remaining spaces within rhe program Spaces 

necessary for correct interpretation are 

exchanged by the initialising routine for 

inverted blanks and arc thus not affected by 

this routine 

The line wrap routine - W • - makes use o f 

rhe fact that while the length o f lines o f Basic 

text in a program is normally limited by the 

size o f the input buffer to 64 characters, rhe 

interpreter can handle lines o f u p to 354 

characters. This routine generates hnes o f up 

to rhc max imum allowable length. 

The routine checks for If, Rem and F.nd 

commands in rhe preceding line, and for labels 

in the current line, and will not remove 'he 

line number i f any o f these are presen' 

You should note that, once this routine has 

been n in . rhe Atom's Editor will be unable to 

change new program lines which arc longer 

than 63 characters, so make sure your 'arger 

p rog ram is t ho rough l y tested out after al l 
other operat ions are comple te , before y ou use 
th is rou t ine . 

T h e t e rm ina t i ng rou t i ne ̶ T ̶ completes 
rhe processing hv r emov i ng al l i nver ted ¦(a)¦ 
labels rep lac ing inver ted b lanks w i t h spaces 
and r enumbe r i ng t h r en t i re target p rog ram, 
lak ing account o f m y l ines p rev ious ly marked 
w i t h inver ted ¦@ ¦ markers. T h e f o l l ow i ng 
example indicates the numbe r i n g sequence 
used F i r s t , before processing: 

10 REM example 
20 INPIJT A . n o S l IR A) 
30 IF A 3 GOTO 50 
40 PRINT A ;END 
50.@ PRINT A - 3 " ;END 
60 A¦ RETURN 

T h e vert ical l ines indicate inver ted characters. 
Af ter processing: 

1 !N.A;GOS ! A j ; I FA - - 3 G.50 
A:E 

50P A = 3' .E 
51[A¦R. • 
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EIX All 
ELECTRONICS 

N e w B o o k s N o w S o f t w a r e ! 

F o r D R A G O N 3 2 a n d T A N D Y T R S 8 0 
c o l o u r * * o m p u t P r s 

101 p r o g r ^ n l ips & t r icks 

55 programs home / schoo i / o l ke 

55 MORE programs home/school/of f tce 

Coloir computer graphics . . 
Colour computer sonqhook 

A I books complete w i t h ad iustmer t s Vx DRAGON 32 

£ 5 9 5 

t 7 . 45 

t 7 . 45 

t 7 95 

t 5 95 

an ELK AN exclusive 

I Add 50p pt( bMk p & p. up to mix CI SO per H e r ) 

N o w S o f t w a r e f o r D R A G O N 3 2 : 

0RAG0NW0RP word pro^ss**? program .. 
OATABASE (500 card index) 
HOME ACCOUNTS 
Towers ol Hanoi' game . 

Send lor full l ist o* other games 

CI 7.95 

119.95 

. . . f 1995 

o r h t 4 95 

• R A I N B O W " m a g a z i n e - a F a b u l o u s m o n t h l y m a g a ? » n e 
f o r a l l T R S - 8 0 a n d D R A G O N 3 2 c o l o u r c o m p u t e r u s e r s 

Send CI.95 (pfcs large 26p s.a.e.ltw ««p l e copy 

Send cash, cheque. Access or Visa Ca^ No Ask for our 
New FREE pocket brochure Trade enquiries welcome anytime 

ELKAN ELECTRONICS (Oept YC¦ 
FREEPOST. 28 Bury New Road Prestwch, Mancftes'c M25 612 or telephone 

061-798 7613 ¦24KR J tmc t ¦ S i t IhH HTT N P r o l d 258.2022 

Why should games players have all the fun? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 

With SUPERPl AN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 
busir.oss 

Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 48K RAM 

Save the chart on cassette. View it 
using the TV screen as a window. 
Update it from the keyboard Print 
it on vour ZX printer (optional} 

Wp have delayed advertising this 
product until now to ensure 
availability 

VIDEO 
^ J ^ SOFTWARE I IMITFO 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 

Tel: 038-483 2462. 

SAE for data sheet 

• Machine coded scrolling with 
user variable windows. 

• Binary coded decimal arithmetic 
(BCD]. 

• Variab'c column width. 
• Up to 52 columns. 
• Chart capacity exceeds 40000 
digits 

• Full colour display. 
• "Flashing box" positioning under 
keyboard control. 

• Arithmetic functions +• * / % 
(and one or two morol. 

• Audit trail of aH entries. 

SUPERPLAN. The complete do-it-
yourself analysis chart gerveratoi 
and processor f12. 

SUPERPACK 1. Four .eady-made 
charts for business sales 
daybook, purchase daybook, cash 
book and potty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator. C7. 

Cash with order for immediate delivery Prices include VAT, P & P. 

A TOTALLY N EW A N D OR IG I NA L G A M E 
F ROM SO F TWARE F ARM 
FOR 16K Z X 8 1 

YOUR M I S S I ON 
To penetrate the Witches Defences, Enter 
her Cavern and Destroy hor wicked Heart 

T H E W I T CH E S D E F ENCES 

STALAGMITES AND STALACTITES .vhich g^y* across your path. 
Sfost a way through with your La2e» Cannon '.but-beware a surprise 
is in store fore you!). 
VOLCANOES tc get past alive - if you cant an e-er ncreas.rg 
amount of white hot Larva to avoid the closer you get to the witches 
cavern. 
VAMPIRE BATS that cling to your ship, making your controlssluggish 
anJ '• '. -o'ly ym: are not careful) Jraogmg you down to your 
destructior 
CAVE-INS should you hit the side of the cave with yc-.n a*er Carrnor 
or Bomb, part of the roof wil l cave in on you the greatc the 
landslides to avoid aach time!. 
THE NEARFR you get to the Witches Cavern, the more of he' Defences 
she wil l throw at you at once. Should you survive a'l sf them (highly 
unlikely) 'her you must contend with the Witch he'sHf! Avoid being 
turned to s»0"e by her spells while sttemptinq to destroy her wicked 
Heart!. 

• 1 or 2 Players 
"Written entirely in Machine Code • Mystery Score positions to bomb 
•Hal l i f F *^e *5Sk i l l Levels 

DESTINED TO BECOME A CLASSIC! 

sF 
AND ONLY £5.95 
T H E S O F T W A R E F A R M 

C R A I G O F A R M , B O T A N Y B A Y . T I N T E R N , G W E N T Sf 

SPECTRUM 
24 L INE I N P U T / O U T P U T PORT £18 .95 
(m o t h e r b o a r d n o t r equ i red ) 
M O T H E R B O A R D - S I X S L O T S £26 .50 
M O T H E R B O A R D PCB O N L Y £ 6 . 50 
S P E C T RUM 28 W A Y CONNECTOR £ 3 . 25 
M A L E CONNECTOR £ 1 .90 
34 W A Y R I B BON C A B L E pe r me t r e £ 1 .80 

ZX81 
40 KEY K E Y B O A R D £20 .00 
S PARE KEYS e a c h £ 0 . 25 
M O T H E R B O A R D - T W O S LO T S £15 .00 
24 L INE I N P U T / O U T P U T PORT £18 .95 
16K R A M PACK £25 .00 
M U S I C B O A R D £18 .95 
23 W A Y F EMA L E CONNECTOR £ 2 . 50 
M A L F CONNECTOR £ 1.60 
24 W A Y R I B BON C AB L E pe r me t r e £ 1.40 
GETT ING A C Q U A I N T E D W I T H Y OUR ZX81 £ 4 . 9 5 
P R O G R A MM I N G FOR REA L A P P L I C A T I O N S £ 6 . 95 
REA L A P P L I C A T I O N S T A P E £11 .44 
M A S T E R I N G M A C H I N E CODE £ 7 . 50 

Prices ire for built items. Postage 40p under €4.00. 
Export postage (surface) £1.80. Send SAE for full catalogue. 
Cash with order or ACCESS 

OFPT. YC? 

REDDITCH ELECTRONICS 
21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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8M b a t o n 
ZX¦MWS Great S m ^ 

games 
for your Spectrum 

r / 

Sorcerer's Castle £5.50 
New from Mlkro-Gen - takes you into a world of magic and mystery. 
Graphical position and a host of options with this exciting adventure 
game for the 48K Spectrum 

Scramble £5.50 
High-speed arcade game - the fastest available Thrust, altitude, fire 
and bomb controls For 16K or48K Spectrum 

Masterchess £6.95 
The program for the real player- a powerful, adventurous and 
enjoyable chess game for the 48K Spectrum 

And for your ZX81: 
Scramble + Frogs + Paintmaze + ZX Chess + Breakout + Space 
Invaders + Asteroids + Tempest + iKGamespack + Debug 
M BfjiUd OR outfit vttft Hknrr cut: f 3 85 (ZX Cbtu t t 501 
\Vtr.c to ' f t " aeiaiia ol i f * V mc-G*" ra->fle o" program* »no i o o o n t 
•Mt t tbWfom kscai t1oc«-K« C<V«Ctfrom tr>e manutaet^o's 'c ieaie make 
CMCuMPO' t pa vaDIo !o V •.•<K5«i anc ad3 40p VOV- 4 D»c«. ng< 

24 Agar Crescent Bracknell Berks RG12 2BK 

0 O 0 ^ r n o / c o m ^ 
SPECTRUM V A 

C o l o s s a l A d v e n t u r e : T he c l a s s i c m a i n -
f r a m e game " A d v e n t u r e " w i t h a l l o f t h e 
o r i g i n a l t r e a s u r e s a n d c r e a t u r e s p l u s 
7 0 e x t r a r o om s ! 

A d v e n t u r e Q u e s t : F r om t h e G r e a t F o r e s t ; 
u p O r e M o u n t a i n ; t h r o u g h c a v e s , d e s e r t , 
swamp , f i r e , l a k e a n d b l e & K m o o r l a n d on 
a n e p i c q u e s t t o d e f e a t T y r a n n y . 

D u n g e o n A d v e n t u r e : NEW! The d u n g e o n s o f 
t h e Demon L o r d h a v e s u r v i v e d H i s f a l l . 
Can y o u a c q u i r e t h e i r t r e a s u r e s f i r s t ? 

E a c h L e v e l 9 a d v e n t u r e i s p a c k e d w i t h 
p u z z l e s a n d h a s o v e r 2 0 0 i n d i v i d u a l l y 
d e s c r i b e d l o c a t i o n s - a game c o u l d t a k e 
w e e k s t o c o m p l e t e ! O n l y d a t a a n d c o d e 
c o m p a c t i o n a l l o w u s t o p r o v i d e s o m u c h . 

E a c h a d v e n t u r e r e q u i r e s 32K o f memo r y & 
c o s t s £ 9 . 9 0 ( i n c l u d i n g VAT a n d P & P ) . 

S e n d o r d e r , d e s c r i b i n g y o u r c o m p u t e r , o r 
a SAE f o r f u l l d e t a i l s t o : 

LEVEL 9 COMPUTING 
. 229 H u g h e n d e n R o a d , H i g h Wycombe , S u c k s 

Professional ly Wr i t t en and Produced 
So f twa re for the Home Compu te r 
From M . E. Evans the au thor o f the highly 
acc la imed 3D MONSTER MAZE and 
3D DEFENDER for the ZX81 comes TWO 
GAMES FOR THE SPECTRUM 

3D TUNNEL 
<16K & 48K versions on one tape) 

What lies down in the depths of the 
TUNNEL? Flying bats, leaping toads, 
spiders", and rats* maybe. Perhaps 
more! You will have to avoid the walls 
of the TUNNEL as it weaves up & 
down and side to side to find out. All 
in 3D of course {" not in 16K version). 

ESCAPE (runs in 16K) 
Can you ESCAPE from the maze 
inhabited by 5 hunting Dinosaurs, 
including a Pteranodon that soars over 
the maze to swoop down on you. 
"One of the best and most original 
games we have seen for the 
SPECTRUM so far" SINCLAIR USER. 
Trade enquiries welcome at address below 

Available 
mid-Jan. 

NEW GENERATION SOFTWARE 
FREEPOST (BS3433) Oldland Common, BRISTOL BS15 6BR 

(no stamp required in UK) 
or for INSTANT CREDIT CARD sales ring 01-930 9232 

s.a.e. wi th enquiries please. 

Please send me off 3D TUNNEL/ off ESCAPE, 
at £4.95 each (inc p&p and VAT). I enclose cheque.1 P.O. 

Mr/Mrs/Miss 
Address 

po$t cc<Je. 

YC01 

/ 

r O ' / / 
O O B rvwcwo (A&b) 

\ 

7 

SPACE AOVENTURE (MM). I ) Machine Code - ( J }X ) 
Our best i d l i n g game (or tha Ato<- now r e w r i t t e n and 
enhanced for the BSC. I n t r i gu ing mix ture of Space 
Invaders, Maze end Adventure All In o<*e n» - » 

MIDDLE KINGDOM (Mod* 7) 8 e s * 4 Machine Cod . . 
Or ig inal r u t (Imp adventure « l t h ov . r 300 rooms ;o f i nd 
and explore. Fight (or . v o i d - ) the rany de fe ren t 
monsters and ret r ieve the 10 treasures of Mylerv 
Choose from i d i f fe ren t characters and scenario*. 

SPACE INVADERS (Mod. J> Vach in . Code 
Fa i t act ion, fu l l - fea tu re vers ion of (h i t popular gane 
Outstanding h igh raaolut ioo colour graphics plus̃»ound. 

REVERSI and COMOKO (vv-o. S) Machln. Cod . . 
R.sponsa time under o n . s e c o d for th * f l r»t I l ev r i s . 
Many features inc lud ing graphic board, problem sowing, 
• t c . Both games are va r y absorb ing and chal lenging. 

GAMES TAPE I (Mod. i ) Machine Code. 
Moving Nail Breakout . Snake and Hunt are fast nov ing 
addict ive games, ve ry co lour fu l . " " 
for the pr ice of on * . 

\ ' ICRO WAN (Mode J) Mach.ne Code I J2K) 
Fast nov ing , excellent colour graphics wi th sdund. 

• *£W • PRO I W M (Word PnxtMOr) ftjcfccg* <nlv 
Wr)t(*r> in njchinp code (or ipred ond t/eriotility 
Cosy to ote wil/t full on urren vdlting ond Hnufn-

; o«on f w t useful ond powerful H vn o text editor/. 
insert, delete, mv*>. copy, wrloble tcl< letteng. wgmj 

rptus w y more feature i. Couple tc »<th .vi < tract if 
manual. SAC for further detl <\ 
All programs suppl ied on qual i ty C-15 casset te* . Al l 

, pr ices are Inclusive, no extras Buy any two cassettes 
and deduc t Ct from total . SAC fo r Catalogue 

/ T O M software also avai lable. Space Adventure 
L Invaders. A i r S t r l k r Only («, each. SAt for cvta i-. o ' 
f ou r fu l l range. 

CB 

Three qual i ty gar 

I to. 9i 

•msmDainNjasaaBiRjD • • • • s ^ m s s D D i i o 
n r ^ f o i f B i r T r T i i r a r n s H t T i n 
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HILDERBAY 
SPECTRUM SOFTWARE (48K) 
PAYROLL (50 employees, all tax codes, pay levels, Nl 
contributions; Hourly, weekly, monthly; payslips, summary of 
payments; Very easy to use; Amendments to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £2 5 

STOCK CONTROL (typically 1500 stock lines; prints list of all 
lines, or lines with given codes, or understocked lines; locate-by-
name/add/delete stock line in under two se^nds ; prints values of 
stock. Program loads in one minute, data in less than three). £25 

GOLD our best-selling adventure game, now available on the 
Spectrum' £8 

ZX -81 SOFTWARE ( 1 6 - 4 8 KJ 
BE AMSC AN. Computers bend-ng momen t and shear force d iagrams for a Simply 
s uppo r t edoe8mw i t h 1 9 9 point, uni form, and uni formly tapered loads C25 
T IME LEDGER for up to 1 ? employees. 200c l i en t s A great t ime-saver ' C15 
OPT IMAX A power fu l linear opt imisat ion program Up to 75 variables < . = . > 
constra ints C40 
PAYROLLS im i l a r t o tho Spect rum version, but 30omployees . C25 
STOCK C O N T RO L about 4 0 0 stock lines in 16K, 2 0 0 0 i n 4 8 K I C25 
CR IT ICAL PATH ANALYS IS . Entor & solve 500-ac t iv i t y network in 16K Edit 
durat ions & costs. & repeat € 15 
BUDGET Keeps track of expenses & compares them w i t h budget 5 0 headings. 12 
mon ths (II or 12 categor ies (III. C15 for budget I & II ( together) 
F I NANC I A L PACK I. Con ta ins ih reeprograms MORTGAGE. LOAN. VAT C8 

GOLD . A tantaHsmg adventure game ' f 6 

Do your programs load from tape first t ime, ever/ 
time? If no t you need... 
(1)THE MICROCOMPUTER USER'S BOOKOFTAPE 

RECORDING by Hilderbay Ltd. 
Contents: 
PART I (for everybody; the 'how to" part): 

X- How your system should work 
choosing a tape recorder 

•y testing and adjusting your tape recorder 
*keeping your recorder in good 
condition 
•X-the selection and care of tapes 
•^-making reliable recordings 
* loading difficult' tapes 
*useful accessories. 

PART 11 (more for enthusiasts; the why' part): 
•y how a tape recorder works 
* computer cassette interface waveforms 
•y stereoheads, azimuth angle error 
•y miscellaneous tape problems. 

Price £3.15 incl postage; £2.90 from bookshops. Or ask for it at 
your library. 

(2) T EST AND ALIGNMENT CASSETTE: a precision accessory 
which enables you to set up the azimuth angle of your cassette 
recorder head accurately using only a small screwdriver' Azimuth 
error is one of the commonest causes of tape troubles. With full 
instructions. £4.90. 

(3) LOADING AID: if your recorder is basically OK, but you have 
trouble getting the playback level right with tapes from different 
sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 
for dropouts, etc With full instructions and hints on tape use. 
£ 5 9 5 

(4) TAPE RECORDER aligned and tested for computer use. A 
simple, but satisfactory, machine. £22 +£2 postage 
(All products suitable for most computers) 

SPECIALTAPE OFFER! 
Book + al ignmentcassette+loadingaidfor£11.90! 
Free p rog ram (ZX-81 or Spec t r um l w i t h all orders of £22 or over pos tmarked 
before 1 February! 
All prices include VAT Everything post free unless stated othenvse COO orders C2 
extra. Access orders accepted by telephone. 

Hilderbay Ltd 
Professional Software 
8/10 Parkway 
Regents Park 
London NW1 7AA Since 1979 
Tel 01 485 1059 Tlx 22870 We nave 20 years experience in computers 

PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisolt Pascal 4 
for the 48K ZX SPECTRUM. 
No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 lyes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces 3 program 
which does the same thing in 0.6 seconds' 
NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 
NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 
NOW you can use a language which requires minimal re-learnirig 
when you move from your SPECTRUM to anothei computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 
Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years -
you will find it to be powerful, flexible and very easy to use. 
To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of: 

ONLY £25 INCLUSIVE 
Write for more details TOD A Y to: 

i J p p SH I SDF T 
_ - J ̶ n 60 H i l l a™ Moor 

I F ^ J L i den SWINDON 
t L T L - D L. SN3 6LS 

Tel. (0793) 26616 (Answe r i ng mach ine) 

MMB I M I MM 

ZUCKMAIM 
ZX81 (16K) 

*ALL MACHINE CODE 
(10K) 

*FOUR INDEPENDENT 
GHOSTS 

*HIGH-SCORE 'HALL 
OF FAME' 

* AUTHENTIC ARCADE 
ACTION 

•TITLE/DISPLAY 
MODE 

ONLY £5.95 INC. PEfP 

FROGGER 
ZX81 (16K) 

•MOVING CARS, 
LOGS, TURTLES 

•ALLIGATORS, 
DIVING TURTLES 

*FOUR 'SCREENS' OF 
ACTION 

*ALLARCADE 
FEATURES 

•ENTIRELY MACHINE 
CODE 

ONLY £5.95 INC. P&P 

* * # DRAGON 32 SOFTWARE # * * * 
MISSILE COMMAND ONLY £5.95 
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

GRAPHICS DEMONSTRATOR ONLY £5.95 
LEARN THE SECRETS OF HI RES GRAPHICS PROGRAMMING 

DJL SOFTWARE 
DEPT YC, 9 TWEED CLOSE, SWINDON, 

WILTS SN2 3PU 
TRADE ENQUIRIES WELCOME 
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BBC COLOUR 
You can put moving 
graphics into real 
perspective with 
Michael Murray's 
explanation of 
the colour 
overlay. 

Demonstration program. 
1 0MODE2 
2 0 V D U 3 REM J o i n t h e t e x t w d g r « P h i c s c u r s o r * 
3 8 7 0 0 1 9 . 8 / 4 , 0 , 8 , 8 REM B a c k g r o u n d ( c o l o u r 0 > - b l u e 

' REM F a r f i g u r e ( c o l o u r 1 > - m a g e n t a 
•REM N e a r f i g u r e ( c o l o u r 2 ) «= m e l l o w 
+ f a r f i g u r * ( c o l o u r 3 > » m e l l o w , s o d o e s n o t n e e d t o o e r e 

REM F o r e g r o u n d ( c o l o u r 4 > • w h i t e 
REM F o r e g r o u n d + f u r f i g u r e ( c o l o u r 5 > - w h i t e 
REM F o r e g r o u n d + r > t * r f i g u r e ( c o l o u r 6 > • w h i t e 
f * r 8. n e a r f i g u r e s ( c o l o u r 7 > - w h i t e , s o d o e * n o t n e e d t o 

4 0 V D U 1 9 , 1 , 3 , 8 , 0 , 0 
3 0 V O U 1 9 , 2 , 3 , 0 , 0 , 8 
6 8 R EM N e a r f i g u r e 

- d e f i n e d 
7 0 V D U 1 9 , 4 , 7 , 0 , 0 , 0 
8 0 V D U 1 9 , 3 , 7 , 0 , 0 . 0 
9 0 V D U 1 9 , 6 , 7 , 0 , 0 , 0 

100REM F o r e g r o u n d 
b e r e - d e f l n e d 
1 1 0 R E M * * * * S E T THE SCENE * * * * * * 
1 2 8 G C Q L 8 , 4 vREM L i n e * 1 1 0 - 1 4 8 d r a w t h e f o r e g r o u n d 
1 3 0MOVE 5 0 0 * , 0 
1 48DRAW 6 0 0 , 9 0 8 
1 5 0 P L O T 8 5 , 7 0 0 , 0 

1 6 0 X N * " 8 ' R EM S t a r t P o s i t i o n o f t h e n e a r f i g u r e 
1 7 0 N5<"8 ' R EM I n c r e m e n t t o m o v e n e a r f i g u r e 
1 8 8 X F S - 1 2 7 9 REM S t a r t P o s i t i o n o f t h e f a r f i g u r e 
1 9 8 F i i » - 1 6 REM I n c r e m e n t t o m o v e f a r f i g u r e 
2 0 0 MO V E X N * , 5 0 0 - REM M o v e t o n e a r f i g u r e s t a r t P o i n t 
2 1 8 V 0 U 2 3 , 2 2 4 , 8 . F F , 8 . F F , & F F , 6 . F P , 8 . F F , I F F , 8 , F F , 6,FF - REM R e - d e f i n e C H f t » < 2 2 4 . > a s t h e n 

e a r f i g u r e . a n o b l o n g 
2 2 8 G C 0 L 3 , 2 • V D U 2 2 4 REM P r i n t t n e n e « r f i g u r e 
2 3 0MOVE X F X , 6 0 0 ' R EM M o v e t o t h e f a r f i g u r e s t o r t P o i n t 
2 4 0 P R O C T R I R N C L E ' R EM D r a w t h e f « r f i g u r e 
2 3 0 R E M * * * * M A I N LOOP * * * * * * 
2 6 0 R E P E R T 
2 7 8 P R 0 CM 0 V E N E A R REM M o v e t h e n e a r r i g U r e 
2 8 0 PROCMOVEFRR ' R EM M o v e t h e f a r f i g u r e 
2 9 0 U N T I L F A L S E ' R EM P r e s s E SCAPE t o s t o P 
3 0 8 E NO 
3 1 0 O E F P ROC TR I A NG L E ' R E N D r a w t h e f a r f i g u r e 
3 2 0 G C O L 3 , 1 - REM EOR c o l o u r 1 ( m » g e n t a > 
3 3 0 P L O T 1 . - 2 8 0 , 0 
3 4 8 P L 0 T 8 1 , 1 8 8 , - 3 0 0 
3 3 0ENOPROC 
3 6 0 D E F PR 0CM0VENEAR - REM M o v e t h e n e a r f i 9 u - e 
3 7 0 G C O L 3 , 2 ' R EM EOR c o l o u r 2 ( * e l l o w > 
3 8 0MOVE X N ' / : , 5 0 0 ' R EM M o v e t o t h e c u r r e n t P o s i t i o n 
3 9 0 X N K - X N K + N ' / . REM C a l c u l a t e t h e n e w P o s i t i o n 
4 0 0 V O U 2 2 1 ' R EM E r a s e i n t h e c u r r e n t P o s i t i o n 
4 1 0MOVE K N J J , 3 0 0 ' R EM M o v e t o t h e n ew P o s i t i o n 
4 2 0 V O U 2 2 4 ' R EM P r i n t i n t h e n e w P o s i t i o n 
4 3 0 I F X N X < 4 OR X N X > 1 2 1 3 T H EN N 5 > N > : * < - 1 > ' R EM C h a n g e d i r e c t i o n a t t h e ed<3e o f t 

h e s c r e e n 
4 4 0 ENOPROC 
4 3 8 0 E F PROCMOVEFRR - REM M o v e t n e f a r f i g u r e 
4 6 0MOVE Xr'/.,600 ' R EM M o v e t o t h e c u r r e n t P o s i t i o n 
4 7 0 X F f c - X F X + F 5 < ' R EM C a l c u l a t e t h e n e w P o s i t i o n 
4 8 0 P R O C T R I A N G L E REM E r a s e f r o m t h e c u r r e n t P o s i t i o n 
4 9 0MOVE X F X , 6 0 0 ' R EM M o v e t o t h e n e w P o s i t i o n 
5 0 0 P R O C T R I A N G L E REM D r a w i n t h e n e w P o s i t i o n 

3 1 8 I F X F J i > l 2 7 1 OR X F f c < 2 8 e T H EN F * - F V . * < ̃ i > R ?M C h a n g e d i r e c t i o n a t t h e e d g e o f 
t h e s c r e e n 
5 2 8 E N 0 P R 0 C 

T H I S IS a detailed explanation o f one o f the 

easiest ways to obtain moving graphics with 

colour overlay. 

The Exclusive O r method is based on pur-

ting colours on the screen so thar they are 

Exclusive Ored — E O R — with the colour 

already there, that is, by using GCo l3 ,—. In 

this case the logical colour number must be 

considered as a binary value, for example: 

colour 0 = 0000 

colour 1 =0001 

colour 2 = 0010 

colour 3=0011 

etc.. to: 

colour 15=1111 

T o Exclusive O r two binary numbers they 

must be compared bit by bit. I f a bit in one 

number is 1 and the corresponding bit in the 

other is 0 then the result will be 1, otherwise i f 

both corresponding bits arc 0 or both are 1 the 

result will be 0. For example: 

binary decimal binary decimal 

0011 3 1101 13 

1010 10 0111 7 

1001 9 1010 10 

Thus colours 3 and 10 will produce colour 9; 

colours 13 and 7 will producc colour 10. 

This principle may be extended to cover a 

combination o f as many colours as required. 

For example: 

1001 colour 9 

1100 colour 12 

1011 colour 11 

0110 gives colour 6 

(continued on next page) 
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Program 1. 
10MODE5 
20VDU3 REM Jo in t e x t and o r j P h l c s cu r *o r« 
30GCOL3.3 REM EOR co lou r 3 w i t h b»cW$rov«d 
40X-0 rem Set * t « r t p o s i t i o n 
30MOVE X.300 
60PRINT"fl" 
70REPERT 
60PROCMOVE 

9 0 O N T I L X > 1 2 l 3 REM U n t i l t h e e d « * o f t h e s c r e e n i s r e a c h e d 
1 0 0 END 
U0DEF PROCMOVE 
120MOVE X . 3 0 0 REM M o v e t o t h e c u r ^ * r . t P o s i t i o n o * t r * c h a r a c t e r 
1 3 0 P R I NT " f t " REM E r a s e t h e c h a r a c t e r i n t h e c u r r e n t P o s i t i o n 
1 4 0 X * X » 8 REM C A l C U U t e t n e n * v c h a r a c t e r P o s i t i o n 
1 3 0MOVE X / 3 0 0 REM M o v e t o t h e n e w f o e s t i o n 
1 6 0 P R I H T - R - REM P r i n t t h e c h a r a c t e r i n t h e n e w P o s i t l o * 
170ENOPROC 

e l e c t r on i c s 

the colour selected for the foreground, 

foreground 0100 colour 4 

far figure and foreground 0101 colour 5 

near figure and foreground 0110 colour 6 

both figures and foreground 0111 colour 7 

* Since the foreground colour must always be 

the one to show, colours 4, 5, 6 and 7 must all 

be the same as the foreground colour. 

W e now have Four different layers o f colour 

and still have eight more colours that we can 

use — in mode 2. Note that as the figures are 

defined so far only four different colours will 

be displayed, although we have used a total o f 

eight to obtain the layered effect. 

The reason for using E O R is that applying a 

colour using E O R has an on/off effect. I f a 

character is Printed or Plotted using E O R it 

will appear on the screen, but i f it is 

Printed/Plotted again in the same place it will 

disappear. 

Example: background - colour 6 0110 
character ̶ colour 3 0011 

result —colour5 0101 

Thus printing a character in colour 3 on a 

background o f colour 6 will result in the 

character appearing as colour 5. N o w i f the 

same character is printed again in the same 

place using the original colour 3, the following 

happens: 

displayed character ̶co lou r 5 0101 

re-print character —colour 3 0011 

result = background - colour 6 0110 

This demonstrates that printing once 

displays the character, and printing twice 

restores the background. 

It is usually beneficial to use colour 0 as the 

main background colour since it will not 

change the colour o f anything Exclusive Ored 

on to it. For example: 

0 0 0 0 0 0 0 0 

1111 0101 

1111 0101 
Movement is simply achieved using the 

following general procedures: 

• J o i n the text/graphics cursors — i f printing 

rather than plotting. 

• Move to the start point. 

• Print the character. 

This gives a starting point and movement 

can be obtained by: 

• Move to the current character position. 

• Print the character, i.e., erase that which is 

already there. 

• Calculate the required new character 

position. 

• Move to the new position. 

• Print the character at the new position. 

The routine in lines 4 to 8 may be written as 

a procedure and called to move the character 

whenever needed. 

Spectrum 
MONEY 8ACK GUARANTEE 
CASSETTES DESPATCHED 
WITHIN 48 HOURS 

(continued from previous page) 
Note that the answer shows which bits are 

set to 1 in only one o f the colours.? 

Program 1 shows how the E O R method 

moves the letter A across the screen. 

Layering o f colours is best explained by 

using an actual example, so consider the 

following problem: there are to be two figures 

which will appear on the background, one in 

the far distance which will be plotted, and one 

in the near distance which will be printed. The 

near figure must pass in front o f the far figure, 

and both figures must pass behind a fixed fore-

ground object. 

As mentioned earlier it is convenient to use 

colour 0 for the background, so this will be our 

starting point. For no particular reason we will 

choose colour 1 for the far figure and colour 2 

for the near figure, so we have: 

background 0000 colour 0 
far f igure 0001 colour 1 
near fu ture 0010 colour 2 

Apply ing the rules for E O R , i f the two figures, 

coincide we wil l get: 

far and near figures 0011 colour 3 

Since the near figure must appear in front, 

colour 3 must be the same as colour 2. Now let 

the foreground be colour 4 — another 

arbitrary choice — and consider what happens 

i f either or both o f the figures coincide with 

ABACUS CONTROLLER 

01 all the Spec H/W 
i t ems I have rece ived , v 
this one most . 
impressed m e and its ^ ^ " ^ p P ^ r 
the only one I shall ^ f F ' 
always use 

Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single swi tch selection of 
SAVE, LOAD &• AMP modes. Built in amplif ier and loud-
speaker boosts Spect rum sound output . Price £14.95 
2X81 CONTROLLER: Single swi tch selection of TALK , SAVE. 
CUE 6r LOAD modes. Built in microphone/speaker for fast and 
reliable program naming and cueing. Price £9.95 

All Items in this advertisement can be viewed before buying at the Buffer Mtcro 
Shop. London, and J8y Dee Communications. Water Street. Port Talbot. 

AVENGER 

« „ -
AVENGER : This all act ion arcade-style game wr i t ten in 
MACHINE CODE for the ZX Spect rum is fantast ic l You are 
f ly ing over a mounta inous planet terrain. Your mission is to 
at tack, using lasers and bombs, launch pads, bui ldings and 
missile silos. Al ien craft attack you w i t h missiles; guided 
missiles launched f rom the ground hunt you out . But what ever 
you do don ' t hit the atomic power stat ions!! Cont inuous 
display of t ime, score, shields and laser temperature. Five 
levels of play and high scores. 
Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 
Avai lable at W.H. Smi ths 
SPECTRUM GAMES PACK 1 

DESTROYER: Listen to the beeps of the sonar to locate and destroy 
f tho submarines before they sink the merchant ships. 

vAg.. N ICEBERG: Steer your icebreakor through thickening pack ice 
fJT" , to pick up survivors. 

& BATTLE: Destroy missile sites while avoiding mines 
Ail ̶«iLE£SJj y and the computerised enemy tanks 

^ t h a t are out to get you. four on 
one cassette 
a.»h»inr,arfi,u i* . : ANDROID 
» S 3 s S c . PIT RESUCE: 

186 St. Helens Ave, 
Swansea, W. Glam. 
Tel: (0792) 50282 

Rescue the miners before 
they are trapped in the 
flooding mines. ' -
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SPECIE 

O F F * * 

2 or 

TOP QUALITY MACHINE-CODE 
PROGRAMS 

FOR THE 

^ N E W . J T Fruit Machine (32K) £6.50 fBasic & M.C.) 
Probably the best fruit machine implementation on the market. 
This program has it all . . . HOLD, NUDGE, GAMBLE, moving 
reels, realistic fruits and sounds. 

J ^ U , 

BBB 
MICROCOMPUTER 

Alien Dropout (32K) £6.50 
Arcade-style action continuing the high standards set by our 
previous programs. Flying aliens which fire at you and explode as 
they hit the ground. 

Galaxians (32K) £6.50 
Fast action version of the 
popular arcade game 4 types 
of Gaiaxians (in 3 initial screen 
formations) swoop down 
individually or in groups of two 
or three 6 skill levels, hi-score 
rankings, bonus laser bases 
and increasing difficulty. 
Superb sound effects and 
graphics 

Invaders (32K) £6.50 
Superb version of the old 
classic arcade game with a few 
extras. 48 marching invaders 
drop bombs that erode your 
defences, and 2 types of 
spaceship fly over releasing 
large oombs which penetrate 
through your defences In-
creasing difficulty hi-score 
superb graphics and sound. 

W e pay 25% roya l t i es f o r h i g h qua l i t y p r og r ams . 

Space Fighter (32K) £6.50 
Arcade-style game based 
upon features from DEFENDER 
AND SCRAMBLE 5 types of 
menacing aliens fire at you 
and may attempt to ram you 
Separate attack phases, fuel 
dumps, asteroids, repeating 
laser cannon, smart bombs, hi-
score rankings. 6 skill levels, 
sound effects 

Centipede (32K) £6.50 
Another incredible arcade type 
game featuring mushrooms, 
snails, flies, spiders, and 
centipedes ol course Excellent 
graphics and sound 6 skill 
levels, hi-score. rankings, 
bonuses and increasing 
difficulty as the spiders become 
more active and the number of 
mushrooms increases 

Dea le r enqu i r i es w e l c om e . * * * 

SUPERIOR TELEPHONE: 

SOFTWARE 0532-842714 
Dept YC4. 69 Leeds Road. Bramhope, Leeds. 

Please add 50p 
per order 
for P&P 

Add 15% VAT. 

SPECIAL OFFER FOR CHRISTMAS! 
Buy four of these excellent 

programs for the bargain price 
Of just £19.50 

n 
HUGE SELECT ION -OVER 400 IN STOCKI 

HIRE ZX81/SPECTRUM 
PROGRAM TAPES 

Get the most from your ZX81 or Spectrum at minimum cost by hiring 
program cassettes for just £1 each per fortnight (plus 40p p/ p). 
Our stock of over 400 tapes (up to 20 maker's original copies of the 
more popular ones) covers most of the best cassettes advertised In 
this magazine̶and more: thrilling m/c arcade and adventure 
games, tests of skill, realistic simulations and a wide range of utilities 
for business, multi-indexing, banking, toolkit and graphic aids. 
You can switch from ZX81 to Spectrum membership at any time by 
paying the balance, and hire up to three tapes at a time. Our regular 
Illustrated magazine 'Computerchat" Is posted free to all members, 
with its product and software reviews plus our unique 'Top Twenty" 
ZX tapes chart based on members' scores, and some special offers. 

" A n exceptional ly professional and th r iv ing 
organisat ion w i t h , even, a most readable 

news le t te r "̶rev iew in Eric Deeson's "Guide to 
ZX Spectrum Resources." 

s a l 

The Sinclair Owners' 
SOFTWARE LIBRARY Dept. YC, 
Heather Cottage, Warren Road, 
Liss. Hants GU33 7DD. 

Yes, please̶I'd like to Join for the next 12 months. Please send on 
money-back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that if I'm not delighted with your 
service within 28 days you will refund my money In full. 

NAME 

ADDRESS 

.Tel. 
I enclose cheque/Postal Orders for: 

• £8.50 for ZX81 membership (overseas £2 extra In each case) 
• £9.50 for Spectrum membership 

JOYSTICKS 
• Q - ̶ , 

ZX Spectrum / ZX81 
FOR ONE JOYSTICK AND 

INTERFACE MODULE 

BUILT, TESTED & READY FOR USE 

* NO SOLDERING, plugs into rear expansion port 

between ZX and Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL TIRE* BUTTON 
FREE 'Video Graffiti' listing + full instructions. 

Send ADDRESS and CWO to: 
A .G .F . HARDWARE , Dept YC.. 

QTY I TEM ITEM PRICE T O T A L 
JOYSTICK 6.99 
I NTERFACE MODULE 15.96 

ZX S p e c t r umQ ZX81 • Please t ick F I N A L T O T A L 
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Fed up wi th Space Invaders? 
Fed up wi th moving N.S.E.W. in seemingly 

endless Adventure games? - t h en why not try our 
excit ing range of challenging war games for the 
SPECTRUM/ 16K ZX81/DRAGON 32 
1. PRIVATEER. 

A brand new action-packed battle game for the 16K ZX81. How many enemy ships can you 
sink. Will you be promoted to Admiral or discharged from the service? 
2. TYRANT OF ATHENS. 

Can you survive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, f ight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50 
3. ROMAN EMPIRE. 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. Price: ZX81 £4.50 Spec t rum £5.50 
4. PELOPONNESIAN WAR. 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. Price ZX81 on ly £4.50 
5. SAMURA I WARRIOR. 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. Price: DRAGON £6.95 ZX81 £4.50 Spec t rum £5.50 
6. WARLORD. 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 
raids for gold or slaves and feed your village. Price: ZXX81 £4.50. Dragon £6.95 

Cheques and POs please, made payable to M . C. LOTHLORIEN 
Dept. YC2, 4 Granby Road, Cheadle Hu lme. Cheadle, Cheshire SK8 6LS 

SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 

YES. 
WE MANUFACTURE 

CASSETTES 
DUPLICATING - Need 50 - 50,000 
Program Copies within 10 days? 

Short-run in-cassette copying, high-speed volume 
duplicating, with on-cassette body printing, labelling, 
over-wrapping, blister-carding etc. And YES - we 

verify our work - methodically. 

BLANKS - Need any length blank 
cassette for copying or re-sale? 

We manufacture tapes in bulk, with or without boxes, 
as well as our own fully-packaged standard length 

products. 

We use high quality batch certified HM-1260 tape, for 
error-free copies. 

Please ring or write to Nigel Boyle today for full details - all 
enquiries and material treated in the strictest confidence 

Phone Wri te to 
01 223 5955 BIBI Magnet ics yc 

Freepost 
, , , London SW11 2BR 

BiB i Magnet ics L imi ted. 
101/105 Plough Road. London. SW11 2BJ 

PR ICE B REAK - T HROUGH ON 
EXTRA M EMOR Y FOR ZX81 ! 

The N E W E conoTech 16K RA M PACK 
adds 16-tlmos mora memory to your ZX81 at a budget price! 

Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 

ONLY £19 . 95 ! 
plus £1.50 post & packing 
to anywhere In the world 

Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 

To: 
EconoTech, 30 Brockanhurst Way, London SW16 4UD 
Please send me .... 16K RAM Packs @ £19.95 each, 
plus £1.50 post and packing. 

Name 

Address 
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BBC A LA MODE 
IF YOU HAVE seen the advertising leaflets, or 
even been lucky enough to see the games 
produced by companies like Acornsoft, you 
wil l probably have been impressed at the 
quality of the multicoloured figures used in 
the graphics. Just as impressive is the speed 
with which the figures arc plotted on to "and 
of f the screen. 
The most obvious way to reproduce these 

figures would be to use a combination of Plot 
and GCol commands. Plot commands in the 
range 64-71 wi l l allow plotting of single pixels. 
The GCol commands enable changing of the 
Plotted colour. 
Even with the speed of BBC Basic this 

method is not fast enough for games 
applications and consumes a prodigious 
amount of memory, even for a small figure. 
The use of assembly routines to do the 
equivalent, passing the commands and values 
to the machine-operating system ̶ MOS ̶ 
via the Oswrch routine docs not significantly 
increase the speed, although it consumes less 
memory. This is not a failing of the assembler, 
but a reflection of the efficiency of the Basic 
interpreter which also uses Oswrch. 
An alternative solution to the problem is to 

use the user-definable characters. By carefully 
designing pairs of these characters and by 
using 'Or ' plotting, all four colours can be 
produced on the screen within the confines of 
a single-character cell. 
The best way of passing all this information 

to the screen is to assemble a string containing 
both the characters to be plotted and the 
control characters ̶ see User Guide page 377. 
An example of this is given in listing 1. 
The l ist ing creates four user-defined 

characters which are Ored together on the 
screen to give the three displayed colours. The 
first two characters arc plotted onto the screen 
in colour 1. The second two characters are 
overlaycd on top of the first two in colour 2. 
By Oring colour 2 on top of colour 1, any 

pixels that are turned on in both colours are 
displayed in colour 3. Al l o f this information is 
contained in the S string which can be 
interpreted as 
GCOL 0 1. PRINT CHRSI225) CHRSI225) : 
backspace : backspace : GCOL 1 2 : PRINT 
CHRSI226);(227) 
The D string is similar using character 255 to 
overprint the figure in the background colour. 
This again uses vast amounts of memory 

and is limited to the speed of Basic, or, via 
Oswrch, the MOS. It has the added dis-
advantage that there is no easy way of 
realistically exploding or assembling the figure 
out of hyper space. 
The one advantage of both these methods is 

that they wil l work on the other side of the 
Tube ̶ when the second processor becomes 
widely available. 
I wi l l now show two ways of controlling 

screen memory directly to produce a figure 
identical to that produced by listing 1. I wi l l 
only be describing how to use mode 5 
although similar considerations apply to other 
multicoloured modes. 
In order to understand how to control screen 

memory directly, it is necessary to investigate 
the way the colour information is coded. The 
mode 5 screen has a resolution of 160 by 256 
pixels, controlled by a 10K block of memory 
from &5800 in a 32K machine, &1800 in a 
16K machine. Simple arithmetic shows that 
each byte controls four pixels. These are 
arranged from Himem upwards as blocks of 
eight bytes controlling what would be a 
character cell o f a 40 by 32 character screen. 
The first eight bytes control the character cell 
in the top left-hand corner; the next eight, the 
cell beside it ̶ and so on. 
As each byte controls four pixels, all four 

pixels have to be accounted for when deciding 
which value to set the byte to. Each pixel has 
an ordinal value and a colour scaling value. 

/continued on page 95) 

If you have ever wondered 
how Munchymen, Space 

Invaders and their ilk make 
it on to the small screen 

Fintan Culwin lifts the veil 
of mystery surrounding 
their genesis. Discover 

how to conjure up similar 
effects on mode 5 screens. 

9 9 R EM L I S T I N G 1 

1 0 0 P R O C I N I T I A L I S E 

1 1 0 MODES 

1 2 0 V D U 1 9 , 2 , 4 , 0 , 0 , 0 

1 3 0 V D U 5 

1 4 0 F OR X 7 . = 0 T O 1 2 1 6 
S T E P 3 2 

1 5 0 MOVE X7 . , 6 4 0 : P R I N T 
T * ; 

1 6 0 F O R N = 0 T O 3 0 : N E X T 

1 7 0 P R I N T D $ 

1 8 0 N E X T 

1 9 0 GOTO 1 4 0 

1 6 0 0 D E F P R O C I N I T I A L I S E 

1 0 1 0 V D U 2 3 , 2 2 4 , & 8 0 , & C 0 , 
& E 0 , 0 , & 7 A , & 0 5 , & 0 2 , $<05 

1 0 2 0 V D U 2 3 , 2 2 5 , & 0 0 , 8 ( 0 0 , 
& 0 0 , 8 ( 0 0 , & A C , & 5 E , & A F , & 5 E 

1 0 3 0 V D U 2 3 , 2 2 6 , & c 0 0 , 8 ( 0 0 , 
S c 0 0 , & 0 0 , & 0 5 , & 3 A , & 3 D , 8 < 1 A 

1 0 4 0 V D U 2 3 , 2 2 7 , & 0 0 , 8 ( 0 0 , 
& 0 0 , 8 ( 0 0 , & 5 C . & A E , & 5 F , & A E 

1 0 5 0 V D U 2 3 , 2 5 5 , 8 <FF , & F F , 
& F F , & F F , & F F , ? <FF , & F F , & F F 

1 0 6 0 T $ = C H R $ ( 1 8 ) + C H R * ( 0 ) 
+ C H R * ( 1 ) + C H R * ( 2 2 4 ) + C H R $ 
( 2 2 5 ) + C H R * ( 8 ) + C H R * ( 8 ) + 

C H R * ( 1 8 ) + C H R $ ( 1 > + C H R * 
( 2 > + C H R * ( 2 2 6 > + C H R * ( 2 2 7 > 

1 0 7 0 D $ = C H R * ( 8 ) + C H R * ( 8 > 
+ C H R S ( 1 8 ) + C H R * ( 0 ) + C H R $ 
( 0 ) + C H R $ ( 2 5 5 ) + C H R S ( 2 5 5 ) 

1 0 8 0 E N D P R O C 

1 0 0 MODES 

1 1 0 V D U 1 9 , 2 , 4 , 0 , 0 , 0 

1 2 0 FOR X 7 . =S<5E4 0 T O S / . 5 F40 S T E P 8 

1 3 0 ! X " / . = & 0 7 0 E 0 C 0 8 : ! < X 7 . + 4 ) = 8 ( 1 0 3 0 3 0 0 7 

1 4 0 ! ( X 7 . + 8 ) = 0 : ! ( X 7 . + 1 2 ) = & A 5 D 2 A 5 5 A 

1 5 0 ! ( X " / . + 1 6 ) = 0 : ! ( X 7 . + 2 0 ) = S / . A 5 5 A A 5 5 A 

1 6 0 ! ( X 7 . + 2 4 ) = 0 : ! ( X 7 . + 2 8 ) = & E E F F E E C C 

1 7 0 FOR N = 0 TO 1 0 0 : N E X T 

1 8 0 F O R D 7 . = 0 T O 2 8 S T E P 4 

1 9 0 ! ( X 7 . + D 7 . ) = 0 

2 0 0 N E X T : N E X T 

2 1 0 GOTO 1 2 0 Listing 2. Listing 1. 
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[NSTANT IMAGE TRANSFER TO ZX SPECTRUM 
RD DIGITAL TRACER £49.95 

(uruetouched 

printouts) 

Please send mo RD DIGITAL TRACER(S) at 
£49.95 each. I enclose payment of £ 

Name: 

Address: . . . . 

Send to: RD Laboratories. Dept. YC F, 5 Kennedy Road, Dane End. 
Ware, Herts. SGI2 OLU 

R D Laboratories' policy is to bring sophisticated computer techniques to low-cost 

computing. R D Laboratories thoreiore maintain the right to amend specifications 

at short notice. Please send stamp for further details of the R D DIGITAL 

TRACER, and tho R D 8100 SYSTEM for automatic monitoring, test and 

control. 

mm̶m^m ^ 

• 

% 

mm 

viI J 

-

J 

The high resolution colour graphics of The ZX 

Spectrum permit accurate presentation of complex 

or irregular images - maps, technical drawings, 

even personalities. But entering individual co-

ordinates for unusual shapes can be tedious and 

time-consuming. 

The new RD DIGITAL TRACER cuts out much 

tedious plotting. It provides instant transfer from 

original to display file - for screen display in 

colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 

in many fields - for geographers and weathermen, 

for engineers, architects and technicians, even for 

budding Leonardos! Designed for use with the ZX 

Spectrum, the RD DIGITAL TRACER as supplied 

is compatible with ZX 81, although high-resolution 

colour graphics cannot be obtained on this machine. 

The RD DIGITAL TRACER is available only 

from RD Laboratories. The price of £49.95 includes 

P & P and VAT. Send your cheque now for delivery 

in 28 days. (Cheques payable to "RD Laboratories".) 

The RD DIGITAL TRACER is supplied with tracing 

sheet, software cassette, and full instructions on 

use. 

R D L a b o r a t o r i e s 
S K o n n n d y R o a d , D a n a E n d , W o r e , H a r e s . S G 1 S O L U 

( 0 9 S 0 1 8 4 3 8 a 

NEW... B I G G E R . . . BETTER... 

B U F F E R shop"0 

We are MOVING 100m up the road to: 
310 Streatham High Road 

London SW16 
• • • • • 

The World's oldest Sinclair orientated software 
shop packed with goodies for 

ZX81 & SPECTRUM 
• • • • • 

Open 10.30 to 5.30 Tues. to Sats. (closed Mons.) 
* * * * * 

Please send large SAE for catalogues and 
indicate for which computer 

Telephoned Orders (Access or Visa Cards) on: 
01-769 2887 

Please make cheques payable to 
BUFFER MICRO LTD 

QCP- FORTH! 
•FULL FIG-79 STANDARD 
(NON-DISK) 
•FASTER THAN BASIC 
•EASIER THAN MACHINE CODE 
•SUPPORTS ZX-PRINTER 
Forth. 1or those who are not already converts. >s perhaps tho closest yet 
to the uflimate all-purpose computer anguage it s de&gned to be fast. 
pertDblo ond extrorwiv flexible. A FORTH program coas ts , torgety. ol 
definition* o l now FORTH words. ?nabling a user to develop ;» uniquo. 
application oficnied. vocabulary. ft is even possible to alte* the syntax 
to suit your application lor jutt your styfe ot program)!. 

•TAPE & DOCUMENTATION . . . £10 
GAMES PACKS 1&2 
Pack l mcludes: Space Torpedo. Reverse. M*'C Life and more. 
Pack 2 includes: Robot chase. Nm. Music, Mini Adventure etc 

UTILITIES PACK 
Enhance your BASIC Programs with tn.a «it of useful machine code 
routines. 

G AMES PACKS . . . £6 each 

UTIL ITY PACK . . . £5 

• • • C OM I NG SOON * * * 

PILOT: t he educa t i ona l l anguage 
ALL PRICES INCLUDE VAT & P&P 
QUALITY STACKABLE CASSETTES 

•uasar Computational 
Paraphernalia % 

Itc HERCIES ROAD UXBRIDGE • MIDDLESEX 
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(continued from page 93) 
This is my own terminology to avoid 
confusion with the user guide The ordinal 
values of the pixels are, from left to right, 
8,4,2,1. The colour-scaling values are 0 for 
logical colour 0, 1 for logical colour 1,16 for 
colour 3 and 17 for colour 3. 
Each pixel is set by multiplying its ordinal 

value by the chosen colour-scaling value The 
results of all four pixels arc added together to 

give a number in the range 0 to 255 which 
when sent to the screen wil l give the required 
result. 
Two examples should make this a little 

clearer. Suppose we want to switch on the four 
pixels in the colour sequence 3,2,1,0 ; the 
calculation is 
( 8 x 1 7 ) + 1 4 x 1 6 ) + ( 2 x 1 ) + ( 1 x 0 ) - 2 0 2 

or the converse sequence 0,1,2,3 
<8 x 0 ) + ( 4 x 1 ) + 1 2 * 1 6 ) * 11 x 17 ) 3 7 

1 0 0 PROCASSEMBLE 4 1 0 J S R c l e a r 6 4 0 ADC £ 0 

n o MODES 4 2 0 " S JSR i n c 6 5 0 S T A 8 .71 

1 2 0 VDU 1 9 , 2 . 4 . 0 , 0 , 0 4 3 © DEL 8 . 7 2 6 6 0 R TS 

1 3 0 REM 4 4 © 8NE n o v e 6 7 © d e l LDX £8#8F 

1 4 0 C A L L p 4 3 0 R T S . 6 8 0 I o o p I NOP 

I S O OOTO 1 4 0 4 6 0 . p l a n e LDV C * I F 6 9 0 L DV C8#FF 

2 3 0 DEFPROCASSEMBLE 4 7 0 . P i t L D A DV . .Y 7 0 0 I o o p 2 DE V 

2 6 0 D I M D'/. 5 3 4 8 0 S I A I K . 7 0 K Y 7 1 0 BNS 1 o o p 2 

2 7 0 D I M T7. 2 3 3 4 9 0 DEY 7 2 0 DEX 

2 8 0 FOR U ' / . -DX TO DV . +28 SOO BPL b i t 7 3 0 PNE 1 o o p 1 

S TEF 4 3 1 0 R TS 7 4 0 R TS 

2 9 0 READ W . 5 ' U 7 . » V y . s N E X T 3 2 0 . c l e a r L DY £ * I F 7 5 0 J 

3 0 0 FOR o p t - 0 TO 2 S T E P 2 3 3 0 . b i u L D A £ 0 7 6 © NEXT 

3 1 © py . «T7 . 3 4 0 S TA < V 7 0 > . Y 7 7 0 ENDPROC 

3 2 0 COPT o p t 3 3 0 D E Y 8 5 0 D A TA fc070E0C08. 

3 3 0 . p « « . s L D A £ & 4 0 5 6 0 B P L b t u 8 . 1 0 3 0 3 0 0 7 

3 4 0 S T A 8 . 7 0 3 7 0 R 1 S 8 6 0 DATA O . 8 < A 5D 2AS t A 

3 3 0 L DA £ & 5 E 3 8 0 . t n e CLC 8 7 0 DATA 0 . * v A 5 3 A A 3 3 A 

3 6 0 S T A 8 .71 3 9 0 C L D 8 8 * ' DATA 0 . 8 . E E F F E ECC 

3 7 0 L D A £ & 1 E 6 0 0 L D A S-70 

3 8 0 S TA S.72 6 1 0 A D C £ 8 

5 9 0 . m o v e J S R p i 6 2 0 ST A <<70 

4 0 0 J S R d e l 6 3 0 L DA »..7i Listing 3. 

To verify this, put your machine into mode 
5 and Poke locatioms &5E80 and &5E90 with 
the calculated values. There remain the 
problems of defining the figure on a grid, 
calculating the values and sending these values 
to the screen. 
Listing 2 uses the Basic indirection operator 

" ! " ̶ Pling. This is similar to the Poke 
operator which sets one byte of memory; Pling 
sets four sequential bytes. 
The way that Pling works is initially 

confusing. I f the four bytes that you wish to 
set are ̶ not hex ̶ A1 B2 C3 P4, then the 
number that should be Plingcd is ̶ in hex ̶ 
&D4C3B2A1. I f you stick to hex then apart 
from the value of zero, there are always eight 
digits in the number to be Plinged. 
Listing 3 gives the same figure, but this time 

the data is sent to screen memory via a 
machine-code routine. I wi l l not explain the 
way the machine code docs this, but wi l l just 
give the relative timings it takes for each of the 
routines to send the figure across the screen 
one hundred times: 

LISTING 1 388secs 
LISTING 2 65secs 
LISTING 3 1.6secs 

The other disadvantage of addressing screen 
memory directly should now be obvious. The 
codes as presented wi l l only produce figures in 
the defined character positions, not as the first 
two methods wi l l allow at any place on the 
screen. I do not think that for most uses this is 
a significant restriction. The advantage that 
these methods do have is that the figures can 
be assembled or exploded in a most 
spectacular manner. 

• • • • • S P E C T R U M A N D Z X 8 1 S O F T W A R E 4 

from 
P SOFTWARE 

• • • • • S U P E R C H E S S * * * * * 

Pftty ogtunst the most powerful ZX chess program ' 10 bveh of play 'choice of 
pos>t<onnl ot radical evaluation 'substantial book ot openings eg French 
Defense, Sicilian, ffuy Lop«K Queen's Gambit 'high Quality display with t" 
res pieces & board. hst Of moves playing level Many note features too 'se/f 
play 'recommended move 'analyse Each cassette comes with fuH 
instructions. 
I6KZX8I CB.9S 48K SPECTRUM a 95 

Z X D R A U G H T S * * * * * 

OkJ you know that a computer draughts program has beaten th« wor ld 
d roughts champion^ Draugh t * s an ideal gam* to apply « « • wa t ch i ng 
t e c h n i q u e to Our p rogram analyses each oo*mon in depth. mak ing it a 
formidable opponent Choice o t colour 9 levels ot play at level 5 (response 
feme F20 seconds) >1 beats its o w n progtammer1 
16K ZX81 E6.96 48K SPECTRUM £7 95 

• • • • • B A C K G A M M O N * * * * * 

Play this fascinat ing game of skil l and chance H«gh resolut ion colour display, 
w i t h dice roll. Can be used by expert players and also has documenta i ion to 
enable beginners to leam the gamo 
48K SPECTRUM £6 95 

• • • • • S P E C T R U M S P E E C H * 

Yes i t 's possible! So f tware dr iven speech f r om the Spec t tum Simple to use in 
your own programs Each cassette -.omes w i th user documenat ion and 
demonst ra t ion p t og i am No extra hardware .-» 'squi red uses Spec t rum speaket 
and top 32K ram. SOFTALK 1 ' Mult iword® 60 • words 10 to > motion, plus, 
add, go. l imit, t ight etc ) 
S 0FTALK 2 Spacegames' GO • wo tds inumbets ' ed alert, damage fire, 
torpedoes, bearing south etc » 
48K SPECTRUM £8 96 each 

• • • • • SPECTRUM ASSEMBLER 
An essential aid for m c programmers User documenta t ion suppi>ed w i t h each 
cassette-
I6K and 48K SPECTRUM £4 95 

Al l prices are inclusive Despatch w i t hm 48 hours of receipi of order Send 
cheque or postal order land state whether ZX8 ' o t SPECTRUM to 

CP SOFTWARE 
(DEPT . YC) 

17 Orchard Lane, Prestwood. Great Missenden. 
Bucks. HP16 0NN 

SOUND with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
£25.95 
• n d p & p & V A T 

* The ZON X SOUND UNIT is completely self contained and o»poo»»y 
de»grw«j f 0 . use w i th the ZX 81. TIMEX Smcla* 1000 and Spectrum 
Computers It ¦ust plugs m no dismatling or sobering 

* No power packs battenes leads or other extras * 

* Manual Volume Control on panel ampt« volume f rom txr f t -w loud-
speaker 

* Standetd Smdaif 16K Rampack or printer can be plugged into ZON 
X Sound Unit wi thout affecting normal computer operation. 

m Payment may be martn by Cheque P.O. 
Giro No 388 7006 Poctal Older <y Credt 
Card 
Expo ' t o rders Bank Cheque 
international Money Ordei U S » ot C 
Starting 

BI-PAK 

* Huge range of possible sounds for Games. M u k , Helicopters, S o F i . 
Space Invaders, Explosons. Gun shots Drums. Planes, Lasers. 
Organs, Bells Tunes. Chords, etc., or whatever you devtsel 

* 8 full octaves Uses 3 Channel sound chip giving programme control 
of pitch, volume of tones and rwses, a* with envelope control 

* Easily added to existing g a m « or programmes using g few simple 
BASIC' knes ot m»cKoe code 

* No memory addresses used I.O, mapped 

FULL instructions wi th many e«amp»e» of now to ob ten effects and the 
programmes, supplied. fu»r guaranteed British Made. 
'Etcept with Spectrum, you need the Spectrum Et tension Board Order 
No SEt - Price C680 ioci VAT 

D«plYCa.P0 Bo* 6, 
63A. Hign Street 
Wote Herts 
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MEMOPAK 16K For those just setting out on the road to 
real computing, this pack transforms the ZX81 from a toy to a 
powerful computer. Data storage, extended programming and 
complex displays become feasible. 
For even greater capacity, memory packs can be added 
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and 
the MEMOPAK 64K offer large memories at economical prices. 

MEMOCALC The screen display behaves as a 'window' on 
a large sheet of paper on which a table of numbers is laid out. 
The maximum size of the table is determined by the memory 
capacity, and with a MEMOPAK 64K a table of up to 7000 
numbers with up to 250 rows or 99 columns can be specified. 
Each location in the table can be either a number which is keyed 
in or a formula which generates a number. Every time the 
command to 'calculate' is given, all the formulae in the table are 
re-evaluated. Spreadsheet analysis started as an aid to 
cash-flow analysis, but this powerful tool has now been 
generalised and MEMOCALC with its special ability to perform 
iterative calculations is invaluable in the performance of 
numerical tasks. 

The Memotech approach to microcomputing is to take the well-proven 
and popular 2X81 as the heart of a modular system. This small 
computer houses the powerful Z80A processing unit and acts as the 
central processor module through which the MEMOPAKS operate. 
Memotech has a reputation for professional quality, producing units 
which are designed to fit perfectly, to look well-balanced, and to work 
efficiently and reliably. 
The modular approach gives ZX81 owners the freedom to design the 
system they really need. Furthermore, the intercompatibility ol the 
modules ensures that later additions will click straight in, to give you i 
system that grows wi th your ambitions and abilities. 
As one example, a system with T6K of memory and MEMOCALC is all 
that is required to perform sophisticated numerical calculations g>ving: 
the same results as a computer at 10 times the price. The problem may 
be as complicated as a cash flow or production schedule, or as slmpt 
as household accounts or pocket money budgeting. If the bank 
manager wants to seethe cash flow, then a single print instruction to 
the Centronics I *F wi l l give a printout which is more than acceptable to 
any bank. 
The example system which is shown, on the other hand, would satisfy 
the needs of someone who wanted to enterdata via a light-touch 
keyboard, construct and label graphs, and then copy the screen to an 
80-column printer. Only 16K of memory is used hero but with 
additional memory, more than one video page can be stored. Up to 7 
successive pages can be displayed cyclicly to give animated displays. 

16K 
32 K 
64 K 
HRG 
Cl/F 

MEMOCALC 
Z80 ASSEMBLER 

KEYBOARD 
WITH BUFFER 

£26.00 
£43.43 
£68.70 
£34.70 
£34.70 
£26.00 
£26.00 

-f £3.90 VAT 
4 £6.52 VAT 
+ £10.30 VAT 

£5.20 VAT 
£5.20 VAT 
£3.90 VAT 
£3.90 VAT 

£29.5 
£49.95. 
£79.00 
£39.90 
£39.90 
£29.90 
£29.90 

£43.43 + £6.52 VAT £49.95 • 

- . . . ; : - ^ 
_ T? 

Memotech products are available at larger branches of WHSM1TH 



t o 
B 
nd 

and 
es. 

i the 
ite. 

units 
work 

nthe 
the 
jyoua 

: is all 
giving 
m may 
iimple 

ion to 
able to 

satisfy 
h 

loan 

MEMOPAK Centronics l/F The BASIC commands 
LPRINT, LLIST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are generated 
and translation takes place automatically within the pack. 
Reverse capitals give lowercase. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81. 

proven 

MEMOPAK HRG This pack breaks down the constraints 
imposed by operating at the 2X81 character level and allows 
high definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple commands, 
and the built in software enables the user t& work interactively 
at the dot. line, character, block and page levels. Scrolling, 
flashing and animation are all here. 

MEMOTECH Keyboard The light-touch positive stop 
keys of this elegant typewriter-pitch keyboard allow you to work 
faster, more accurately and more confidently. To speed you 
along we have added an extra SHIFT key to the array at top right. 
The keyboard is attached by a cable to the Keyboard Buffer , 
which fits in amongst your other Memopaks or straight onto the 
back of your 2X81. 

MEMOPAK Z80 Assembler This click-in EPROM 
based pack accepts standard 280 assembly language 
mnemonics to allow you to write faster and more compact 
programs. It has its own ADD, EDIT, LIST, ASSM and QUIT 
functions, the editor allowing insertion, deletion, automatic line 
renumbering and error checking. Source code and object code 
listings can be displayed and printed in decimal or hex format. 

To ensure that your expectations are realised, care is taken at every 
stage to design features into the system to anticipate your frustrations 
and to forestall them. For example: 
A) Memories are cumulative e.g. 16K and 32K can be added to the 
MEMOPAK 16K or even to the Sinclair 16K RAM pack. 
B) The HRG firmware allows commonly used constructions (such as 
scrolling, shading and labelling graphs), which might otherwise be 
beyond the user's programming capabilities, to be evoked by a few 
simple commands. 
C) The Centronics 1,'F converts2X81 character codes into ASCII and 
extends the print line to the width of the printer, still using the LLIST, 
LPRINT and COPY commands. 
Looking forward. Memotech will continue to back the 2X81 through 
1983 with fast storage devices, pressure sensitive electronic drawing 
boards and more software packs including a wordprocessor and an 
RS232 interface. 

MEMOPAKS may be ordered by post (cheque, Access'Barclaycard 
quoting number) or by telephone. Please make cheques payable to 
Memotech Ltd. and please include £2.00 per unit for packaging and 
postage inland (overseas £3.00). 

We want to be sure you are satisfied with your Memopak - so we offer 
a 14-day money back guarantee on all our products. 

ranoTccn 
MEMOTECH LIMITED, WITNEY, OXON. OX8 6BX 
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G 



A DISPLAY of the character set of the ZX 
Spectrum obtained using the three lines of 
Basic 

10 FOR x - 25b TO 32 STEP 1 
15 PRINT CHR$ x; 
25 NEXT x 

is shown in figure 1. From the character set 
summary in the Sinclair manual it may be 
noted that each character is assigned a unique 
code in the range 0 to 255. However some 
codes arc not used, and others are used as 
control characters. There are only 224 
characters that can be displayed on the screen, 
̶ codes 32 to 255 inclusive - see range of x 
values in line 10 of the program. 
The characters having codes in the range 32 

to 127 inclusive, are stored in a block of read 
only memory ̶ ROM ̶ between memory 
addresses 15616 to 16383 inclusive. Each 
character is defined by the contents of eight 
successive memory bytes. 
The space character ̶ code 32 ̶ is stored 

in the eight bytes in the address range 15616 
to 15623, and successive codes are correspond-
ingly stored in successive blocks of eight bytes. 
The eight bytes of any of these characters are 
stored in memory ranging from address 15616 
+ (8*(code-32)) to address 15632 + 
(8*(code-32)). For example, the + character 
̶ code 43 ̶ is stored in the memory address 
range 15704 to 15711. You may Peek into 
these memory locations using 

10 FOR x = 0 to 7 
15 PRINT PEEK (15704 • xl 
20 NEXT x 
25 STOP 

to obtain a display of the contents of each 
memory location. The values arc 
Memory Displayed Memory 
address contents contents 

decimal binary 
15704 0 00000000 
15705 0 00000000 
15706 8 00001000 
15707 8 00001000 
15708 62 00111110 
15709 8 00001000 
15710 8 00001000 
15711 0 00000000 

Figure 2. 

z x CHARA: 
When the ZX Spectrum displays this + 

character it interprets the bit pattern such that 
0 is paper and 1 in ink, and it is displayed 
using an eight-by-eight picture-element ̶ 
pixel ̶ grid, as shown in figure 2. 
Program 1 listed below may be used to 

display, for an inputted character code, the 
eight-by-eight bit character definition and the 
pixel grid definition boosted by a factor of 64. 

2 BORDER 4 
4 PAPER 6 
5 INPUT code 
12 PRINT AT 5.6; The character is ";CHR$ 

code 
25 FOR x = 1 TO 8 
30 LET j «= 15615 f 8'lcode 32) +x 
32 LET g = PEEK j 
40 GO SUB 150 
50 NEXT x 
150 FOR n - 1 TO 8 
156 LET y - g / 2 
165 LET r = g-(INT y'2) 
175 LET a$ = CHR$ (48 • r) 
177 PRINT AT 7 + x, 12 n;a$ 
178 IF a$ = "0" THEN LET a$ = " " 
179 IF a $ - " 1 " THEN LET a$ = " B " 
180 PRINT AT 7 x, 28 - n;a$ 
185 LET g - INT y 
195 NEXT n 
200 IF x = 8 THEN PAPER 4 
210 IF x =8 THEN STOP 
225 RETURN 
Program J 

Character codes used with program l must be 
in the range 32 to 127 For example, when 
code 127 is inputted, the eight-by-eight binary 
bit pattern and corresponding eight-by-eight 
pixel grid definition, magnified by a factor of 
64, for the £ character is displayed, figure 3. 
Program 1 may be modified so that you can 

obtain a display of the eight-by-eight bit 
pattern and pixel-grid definition of a character 
entered via the keyboard. In this case the 

Figure 3. 

keyboard-entered character is converted to the 
corresponding code using the InkcyS function. 
To do this you must change lines 5, 12 and 30 
to 

5 IF INKEY$ = " " THEN GO TO 5 
12 PRINT AT 5,6; "The character is " ; Z$ 
30 LET j = 15615+ 8'(CODEZ$-32)+ X 

and insert the additional lines of program 
3 PAUSE 10 
10 LET Z$ = INKEY$ 

With the modified form of the program you 
cannot input all the characters with codes in 
the range 32 to 127 inclusive. For example the 
\ character ̶ code 125 ̶ is excluded. But the 
modified form of the program does allow you 
to enter most characters directly without 
looking up the character codes in the charactcr 
set summary. 
The characters stored in ROM cannot be 

changed, and therefore i f you require to 
display additional characters, you may define 
them and store them in random access 
memory ̶ RAM. 
It is possible to define up to 21 user-defined 

characters which require 168 bytes of 
memory, and the area of RAM reserved for 
them has the address range 32600 to 32767 in 
the 16K Spectrum and the address range 
65368 to 65535 in the 48K Spcctrum. 
T he address of the first byte in memory of 

any of the user-defined graphic in characters 
may be determined by using the Usr function 
in the form 
PRINT USR "user defined graphic symbol" 

and the computer outputs to the screen the 
appropriate address. For example 

PRINT USR "D" 
outputs the address 32624 for the 16K 
Spectrum, and 65392 for the 48K Spectrum. 
The area of RAM used for the user-defined 

characters is initialised, at switch-on, with data 
bytes which define the alphabetic characters A 
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CTERS 
the Trevor Terrell and Robert 

Simpson provide character 
forming advice to help 
Spectrum users define 
their own graphics. % 
to U. The eight bytes o f any o f these 
characters arc stored in the memory from 
address Addr + 8* (code-144) to address 
Addr + 7 + 8#(code-144), where code has a 
value in the range 144 to 164 corresponding to 
user-defined characters A to U respectively, as 
given in the charactcr set summary. Addr is 
equal to 32600 for the 16K Spectrum and it is 
equal to 65368 for the 48K Spectrum. 
For example, in the 16K Spectrum, i f you 

examine the content of the eight bytes of 
memory wi th addresses from 32672 to 32679 
inclusive, you w i l l see that the J character in 
binary form as 

Memory Memory 
address contents 
32672 00000000 
32673 00000010 
32674 00000010 
32675 00000010 
32676 01000010 
32677 01000010 
32678 00111100 
32679 00000000 

A simple way of proving this to yourself is to 
run Program 1 wi th line 30 changed to 

30 LET j - 32599 + 8* (code-144) + x 16K 
or 

30 LET j : 65367 + 8*(code-144) + x 48K 
shown in figure 3 you must first define the bit 
probably be o f very litt le use to you because 
the same characters, A to U , exist as part o f the 
character set stored in ROM. However, 
because the user-defined charactcrs arc stored 
in R AM you can generate your own character 
by wri t ing the appropriate eight bytes into any 
of the 21 user-defined graphics memory areas. 
For example, to obtain a character o f the form 
shown in figure 3 you must first define the bit 
pattern of each byte of the charactcr. In this 
example wc have 

00001000 
00010100 
00100010 
01000001 
00100010 
00010100 
00001000 
0 0 0 0 0 0 0 0 

Let us assume that this character is to be 
identified as the user-defined charactcr D, 
then wc must store the above bytes in memory 
addresses Addr to Add r+7 , where Addr is 
equal to 32624 for the 16K Spcctrum and it is 
equal to 65392 for the 48K Spcctrum. We can 
do this using 

POKE Addr , BIN 00001000 
POKE Addr + 1, BIN 00010100 

I I I I 

t i l l 

I I I I 

I I I I 
POKE Addr+ 7, BIN 00000000 

C O P Y R E T U R N CLEFTR DRRW C L S I P R" 
IFTNDOMIZE SFIUE RUN P L O T P R I N T POM 
M N E X T P R U 5 E L E T L I S T L,OPD INPUTF 

GO S U B GO T O F O R REM D I M C O N T I M 
|UE B O R D E R N E U R E S T O R E DRTFL RERD 
ISTOP M M I S T L L P R I N T - O U T OUER JNUERI 

B R I G H T F L R S H P R P E R I N K C I R C L E 
; E £ P UEF I LFV M E R G E C L O S E U OPEN 
E R R S E MOUE P O R M R T CRT D E F F N 55 

E P T O T H E N L I N E < > > = < = AND OR 5. 
[ I S NOT CHR $, S T R $ U S R I N P E E K RESL 

5 G N S O R XNT E X P L.N R T N R C S R S N I 
- «N C O S S I N L E N U R L C O D E U R L $ .TRJ 

^ ^ ~ S C R E E N $ P O I N T F N R I INK -

r w » If 
•v r * 1 3 • -*̶» * » n . W w r - v w I ̶ t w JU » » * ' ' 

Y $ R N D U T 5 R Q P Q N H L K J I H G F E D C 5 ^ B I I 
W V W £ a > 1 - c z y x w v u i s r q p o n R i U • • _ _ . . ^ ̶ . - , - • a • . . - r - j̶ I̶ ,̶. r - v i - s k * »_« I w EZYXUUUTSROPONMLK 

i 9 8 l ? 6 5 4 . 3 2 I 0 f i - . + 1 

Figure 1. 

To examine the binary bit pattern and pixel-
grid definition of this defined character we 
may use program 1 wi th line 30 changed to 
30 LETj = 32599 + 8"(code 144) + x16K Spectrum 
or 
30 LETj = 65367 + 8* (code-144) + x48K Spectrum 
T o include a user-defined graphic charactcr 

in a Basic program you enter graphics mode 
and access the charactcr by pressing the 
appropriate alphabetic symbol key A to U . For 
the above example to display the diamond 
character at the centre of the screen you enter 

PRINT AT 10,15; " O " 
Where O is obtained by putt ing the computer 
in graphics mode and pressing the D key. Th is 
character is used in the simple game shown in 
program 2, in which treasure has been 

randomly and invisibly buried in one 
character square o f the screen display. The 
treasure is found by moving the character 
upwards or downwards by pressing the u or d 
key respectively, and left or right by pressing 
the L or R key, unt i l the charactcr is on the 
character square where the treasure has been 
buried. The number of moves taken to find 
the treasure is then displayed. 
The cight-by-eight pixel grid pattern enables 

21 8 1 8 (1.8446744E+ 19) different characters 
to be defined, however you can only have 21 
user-defined charactcrs. T o create more 
characters you can use the Over 1 statement, 
which permits one character to overlay 
another character, but note that coincident 
inked pixels are wri t ten as Paper. 

Program 2. 
16K Spectrum 
1 POKE 32624, BIN 00001000 
2 POKE 32625, BIN 00010100 
3 POKE 32626. BIN 00100010 
4 POKE 32627, BIN 01000001 
5 POKE 32628, BIN 00100010 
6 POKE 32629, BIN 00010100 
7 POKE 32630, BIN 00001000 
8 POKE 32631, BIN 00000000 
or 
48K Spectrum 
1 POKE 65392, BIN 00001000 
2 POKE 65393, BIN 00010100 
3 POKE 65394, BIN 00100010 
4 POKE 65395, BIN 01000001 
5 POKE 65396, BIN 00100010 
6 POKE 65397, BIN 00010100 
7 POKE 65398, BIN 00001000 
8 POKE 65399, BIN 00000000 
10 BORDER 5: PAPER 6: INK 0: 
FLASH 0 
12 LET n =0 
14 CLS 
25 LET r = INT <RND*20) 
35 LET c - INT (RND*31) 
45 LET x = INT (RND'20) 
55 LET y = INT (RND*31) 
60 IF x r AND y c THEN GO TO 45 
65 PRINT AT x,y; '<>" 
85 LET k$ = INKEY$ 
90 IF k$ - " " THEN GO TO 85 
91 IF NOT (k$ = " u " OR k$ = " d " OR 

k$ = " l " OR k$ = " r " ) THEN GO TO 85 
92 IF INKEY$<>"" THEN GO TO 92 
93 PRINT AT x,y;" " 
95 IF k$ = " u " THEN LET x = x 1 
115 IF x<0 THEN LETx = 0 
125 IF k$ = " d " THEN LET x = x + 1 • 
135 IF x>20 THEN LET x = 20 
145 IF k $ - " I " THEN LET y = y - 1 
155 IF y<0 THEN LET y = 0 
165 IF k$ = " r " THEN LET y = y + 1 
175 IF y>31 THEN LET y 31 
225 PRINT AT x,y; " 0 " 
235 IF x = r AND y = c THEN GO TO 350 
240 LET n = n + 1 
250 PRINT AT 21,0; "Number of Moves 
= " ;n 
260 GO TO 85 
350 FOR g = 10 TO 0 STEP 1 
355 BEEP .1,g 
365 NEXT g 
370 FLASH 1: PAPER 4 
375 CLS : PRINT AT 10.10;"WELL 
DONE" 
385 PRINT AT 12,3; "Treasure Found In 
" ;n ; " Moves" 
390 PRINT AT 16.4; "Press Key G TO 
Go Again" 
400 PRINT AT 18.4; "Or Press Key S To 
Stop" 
420 IF NOT (INKEYS "G" OR 
INKEYS ="S") THEN GO TO 420 
425 IF INKEY$ = "G" THEN GO TO 10 
430 IF INKEYS = "S " THEN STOP 
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FULL ZX-81 
Figure 3. Rem display. 

4 REM 

17287 

DISPLfiV 

17219 

17236 

17258 

17230 

17302 

17324 
17329 

18432 

LD HL NN 
LD DE NN 
LD BC NN 
LHIR 
RET 
128 8 

(17219) 
(18432) 

18542 

33 67 67 
17 0 72 
1 205 0 
237 176 
201 

169 183 173 118 
29 8 55 51 39 43 54 39 51 55 118 
30 8 53 53 53 53 53 53 53 53 113 
31 8 0 128 0 128 0 128 0 128 
32 8 128 0 128 0 128 0 128 0 
33 8 & 128 0 128 0 128 0 128 118 
34 8 128 0 123 0 128 0 128 0 118 
35 3 181 181 181 181 181 181 181 
181 118 
36 8 183 179 167 176 182 167 179 
183 118 
8 8 45 44 43 42 41 40 39 33 118 
3 8 8 8 8 
LD BC NN 
CALL NN 
LD HL NN 
LD B N 
PUSH BC 
PUSH HL 
LD fi (HL) 
RST 16 
POP HL 
POP BC 
INC HL 
DJNZ 

1 0 4 
205 245 8 
33 0 72 
6 110 
197 
229 
126 
215 
225 
193 
35 
16 247 

(2293) 

17349 18562 

LD HL NN 33 125 64 
LD (NN) HL 34 41 64 
JP NN 195 7 3 

16509 
16425 

Copyright David Home 1983 

Figure 4. Code map. See a/so page 102. 
fiLIST 
17037 LD HL NN 33 70 64 
(141) INC (HL) 52 
( 66) LD fi (HL) 126 

ADD L 133 
LD L fi 111 
LD (HL) C 113 
RET 201 

CHGMV 
17143 LD HL NN 33 55 67 
(247) LD fi (HL) 126 
( 66) ADD N 198 128 

LD(HL) fi 119 
RET 201 

PMOVE 
17151 LD HL (NN) 42 7 64 
(255) LD fi (DE) 26 
( 66) LD C fl 79 

LD fi (HL) 126 
LD(HL) N 54 0 
LD(DE) fi 18 
LD B fi 71 
RET 201 

IF YOU HAVE followed the series of articles to 
date, you should have managed to produce a 
game which consisted of a chessboard and 
logic which restricts the possible moves to 
only those that are legal, providing two-player 
chess. 
Examining the memory map of the game 

you may have noticed that a significant 
proportion of the code is used in creating the 
board, which is big by ZX-81 I K display 
standards. I f some way could be found to use 
the display file saved on tape and a minimal 
file " to boot", then we would have enough 
space to write a short computer playing 
routine. 
One further point should be explained. It is 

not possible to give a good opening or finish to 
the game because that would require slightly 
more code than we have available in the I K 
game. We actually have only 672 bytes. 
The game, therefore, starts of f with the 

computer playing white and either the King's 
pawn or the Queen's pawn moved forward one 
position. The following describes the machine 

code and techniques used in the creation of my 
I K ZX-81 chess program. In order to produce 
the code you wil l require a machine with at 
least 3K of memory. The code has been 
created using a 3K machine, there should be 
no problems using 16K i f the procedures 
given are followed and RAMtop is lowered to 
I K before loading from tape. 
First the Basic program consists of: 

Line Function 
1 A Rem statement. From address 16514 to 

17186 
2 A Slow statement. This has been called 

from Basic to ensure that all ZX-81 s will 
work irrespective of whether you have an 
early ROM with error or not. 

3 A Rand Usr statement. To call the 
machine-code routine. 

4 A Rem statement. From address 17207 to 
17362 to create the display and move 
itself above RAMtop. 

10 onwards. Your favourite machine-code 
loader or this one. 
10 FOR A = 16514 to 18000 
11 SCROLL 
12 PRINT A; TAB 8; 
13 INPUT B 
14 POKEA. B 
15 PRINT PEEK A 
NEXT A. 

To explain the logic of 1-4 above, assume 
you have entered the machine code in Rcms 1 
and 4. Delete all Basic lines except 1 to 4 
inclusive. Now lower RAMtop by typing: 

POKE 16389,72 
PRINT USR 1040 
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In the last part of this 
series, David Home 
creates a new game by 
making enough space for a 
playing routine. 

Run the machinc-codc program in Rem 4 by 
typing 

RAND USR 17207. 
This copies Rem 4 above RAMtop and it is 
therefore protected when the next commands 
arc typed in. Delete line 4, then type Clear. 
This removes all the stored variable making 

available the maximum possible RAM spacc 
for our program. Now add the variable X by 
typing: 

LET X= 16959 
This sets up the variable X for the Basic 
program. Line 3 Rand UsrX actually calls the 
driver routine. Now tvpc: 

RAND USR 18542 
At this stage you save the program on tape. 
The machinc-codc program loaded above 
RAMtop wi l l execute. The first section creates 
a display file on the board and pieces, the 
second section loads into address 16425 ̶ 
Sinclair variable Nxtl in, the address of the 
next program line to be executed ̶ this is the 
actual start o f Rem 1, that is, address 16509. 
The program then jumps to the Save routine 

in ROM; this wi l l Save the display just 
produced and then auto-run at line 1. The 
whole of the above most be done in fast mode, 
or else the Save routine wi l l not be executed. 
Now for a brief description of the function 

of each of the machine-code segments: Kybd 
is a routine which sets up machinc control of 
the keyboard such that only the eight key 
codes from code 29 and the eight key codes 
from code 38 are acceptable entries. Any other 

Figure 1. Basic program listing. 
1 REM FAST UAL LN OS "7??̃C RUN 

UN a r c ( I F AT • SCROLL AT LPRIF' 
T ?TFLN • LMCN JLRNDF.ALN FCRNDTJM I 
CLERR LEN 7FJ377A7 C"M RETURN 
3255 5"SO V ? ,TON • " COPY PRINT 
PLOT POKE E®** NEXT + FOR » DIM R 
UN .«-"£0R8NPISH7RNC>7 " . "»5 SCROLL 

• TO RETURN KC- C? R 
STURN OC"»% RETURN RC»I STOP RET 
KNO RETURN NC - I 

A 
URN 8 ' PRINT 
ZS2 RETURNJZ 
PRINT I_N DP I LET 

FAST 
.. LN BRNO 

•AL RETURN 
RETURN "K < 

. RETURN C"AT L 
PRINT 7 RETURN • C ¦ LET y RND AT 
LPRINT LET 7 (PEEK TRN 4- » I LET 

FAST PRINT RETURN Z34. RETURN 
QKOLM BRNO RETURN CO RETURN " 4.< 
> RETURN • 4-CLN E3R I ? RETURN 7S < R 
ETURN +4AB S TRN 7 RETURN • CODE 0 
PI / 1 LET LET LPRINT 7^UAL FRST MR 
L FRST URL 75RNORNOLN STLN 
= - " I " LET LN *»7 LPRINT LN 
LPPINT SON 77 FAST STR$ LN Y7K* 

S PRINT LN RUN P ILN • PIRT K * , , S O 
N LPRINT ? LPRINT LN I F P ILN STK 

LN RUN PI75URND7 FOR 5 
/•"57RNI>) 7RN£>" O S* 

N UR7LEN K5 Y77 GOS 
5Y77 FRST URL 7LN 

" I L N I F P ] 
l N K E V * R N t 
F O R ¦ O S U 

NJ> RETURN 4," LN RUN P I7LN RUN RN 
C'LFI RUN P ILN FCPIC*"EBRND04 PRINT 
•3T LPRFNT RTRN RT LPR INT i •* *QTRN 

v i f ' j - H " ^ " < U N P L O T L N E JRNO R E T U R 
N " A I N P U T 6 F R N D 7 L N R U N R N P 5 B 7 L N 
Q R N O R E T U R N • F O R K > = L N fcPICNOT 
0 4 S A M E L N C O P Y P I O R L N " P I O R 
S * L N FOR P I L N BZXsTRB ??>/ R f l N P 
S ? R N D P T R N 5 7 R N 0 0 M I N K E Y ® R N D £ 7 8 Y ? 
' F A S T U A L 7 L N B R N O R E T U R N fc4D76 

F R n O u N R U N R N D L N fcPICi?-?LN C O P Y 
E>I OR S L N P R U S E I N K C Y * L N * P I O R 
77 > S " * L N aiNKEVSRLN P R U S E INKEY $ 
/ THEN A T L P R I N T ( C O S U I N K E Y * R N O 
RETURN C R E T U R N 5 7 R N D > F 7 7 R C S 7 

O C "OBLN R U N P . T T R N 5 R 7 J T R N O , 7 N E W 
3 5 P A U S E R N I V i B C O S 7 ( C L S 7 T A N 

7 O R M B R N D L N ( P I O R 7 T A N 
2 S L O U 
3 R A N D U S R X _ 

R E M 5 ^ 7 ) > * L N G O S U B B I T A N B 

74.32 BKOBNR 
7633 PP PPP 
7 9 4 4-
s & e o 
8456 
8712 
3983 
9224 
205S 
2 0 5 6 ST mLN PRINT 

R U N S 7 R N D 6 D R N 0 7 F 
'5 RETURN 

T U R N S A U E T 

§ : S ? - f L N 7 " L N 
3 T O 1 6 0 0 0 

V 7URL FAST 
7 "YA B « : LN ( 

LN (7- RE 
1 "LM PRINT 

ND6DRND7JT"! 

Figure 2. Machine-code listing. 
16514 < 64 130 > 
229 197 205 187 2 66 77 55 

20 4© 24.7 205 189 7 126 193 
197 ies 4.0 6 12 16 250 193 
24 2 31 193 225 119 2©1 1 29 

3 205 130 64 43 14. 38 205 
130 64. 35 126 214- 23 71 14 

11 175 129 16 253 198 97 43 
150 79 105 33 67 126 6 1 
23© 127 2 s a 0 40 20 4 254 
118 40 IS 254. 39 56 11 126 

4. 46 s s 134. 203 127 40 2 
6 0 120 105 201 1 11 255 

24.5 246 24-4- 12 
16614. < 64. 2 3 0 > 

10 13 24.3 21 235 23 2 3 3 2 4 7 
9 11 10 12 54. 55 39 5 1 

53 175 50 70 64. 126 2 3 0 1 27 
254- 5 3 40 79 14- 1 6 8 
33 231 64. 254- 5 1 40 22 46 

223 254 43 40 16 72 254 54 
40 11 6 4 254 55 40 5 
46 227 254 39 192 123 134 245 

229 197 254 63 56 30 2S4 148 
48 26 205 187 64 254 2 48 
19 245 20S 141 66 24 1 254 0 
40 10 193 22S 121 254 1 40 

5 241 24 218 
16714 < 65 74 > 
193 225 2 4 1 35 16 211 2 0 1 126 
230 128 33 228 64 32 2 46 
241 22 3 123 134 229 245 254 

63 56 32 254 143 48 28 205 
187 64 254 0 40 28 254 1 
32 17 122 254 1 32 12 205 

141 66 123 254 82 56 19 2S4 
126 48 I S 241 225 43 21 32 
210 201 122 254 1 196 141 66 

34 241 241 225 9S 24 197 229 
197 213 229 197 85 33 64 64 
2Q6 36 7 205 10 67 120 132 

79 241 20S 10 
16814 < 65 174 > 
67 225 205 24 67 48 1 128 
79 225 209 94 114 229 213 205 
24 67 48 1 144 248 205 247 
66 205 1 66 193 48 2 4 

4. 209 225 115 22S 205 2S0 66 
205 24 67 48 1 S 205 250 

66 205 247 66 120 33 60 64 
119 235 33 65 64 190 216 1 

5 0 24 11 33 99 64 17 
70 64 1 23 0 56 1 235 

237 176 201 53 55 67 198 48 
33 62 67 71 237 177 43 34 

128 64 6 86 
16914 < 66 18 > 
33 62 67 35 229 197 93 205 

191 64 2S4 e 32 25 20S 247 
66 107 20S 247 64 205 247 66 

205 130 66 40 10 42 128 64 
189 32 24S 193 225 55 201 193 
225 16 216 167 201 6 5 82 

8 33 159 67 35 119 16 252 
205 160 64 254 3 32 238 34 

7 64 93 205 247 64 33 161 
67 205 160 64 254 2 235 48 

220 205 130 66 40 215 165 32 
248 205 255 66 217 20S 1 66 
217 56 8 205 
17014 < 66 118 > 
235 66 20S 150 66 24 194 112 
121 18 24 249 33 70 64 53 
126 60 200 133 111 126 2© 1 33 
7© 64 52 126 133 111 113 2© 1 

175 5© SS 64 6 86 33 62 
67 35 229 197 93 205 191 64 

254 3 32 41 107 34 7 64 
205 247 64 205 130 66 40 29 

9S 22 67 205 2SS 66 217 167 
20S 242 65 205 1 66 217 112 
121 18 56 3 205 153 65 55 
205 242 65 24 222 193 225 16 
500 58 65 64 
171 14 < 66 218 > 
254 0 40 254 33 69 64 126 

43 43 94 22 57 18 43 n e 
98 203 69 54 128 4© 2 54 

© 205 247 66 201 33 55 67 
126 198 128 119 201 42 7 64 
26 79 126 54 © 18 71 2© 1 

230 127 33 242 64 6 5 19© 
200 35 16 251 120 201 125 2 1 7 
5 0 128 54 205 16 66 217 121 

20 1 118 * 0 2 2 0 226 118 
© 3 4 3 243 212 61 U S 
•3 4 2 33 O 2 3 4 33 67 6 7 
S y 0 TS I 

17214 < 67 62 > 
205 0 237 178 201 128 8 169 
183 173 118 29 8 SS 51 39 
48 34 39 51 SS l i e 30 8 
53 53 53 53 128 53 53 33 

118 31 8 0 128 0 128 53 
128 © 128 118 33 8 128 O 
128 © 128 © 123 0 118 33 

3 0 123 0 128 0 123 0 
128 118 34 8 123 0 288 0 
128 0 123 0 118 35 8 181 
181 181 181 181 181 181 181 118 
36 8 183 179 167 176 182 167 

179 183 118 8 
17314 < 67 162 > 

3 45 44 43 42 41 4© 39 
33 118 3 3 8 6 S 1 

0 4 205 24S 8 33 0 72 
6 110 197 229 126 215 225 193 

35 16 247 33 125 64 34 41 
6 4 195 7 3 

Copyright David Horne 1983 

key depression is ignored. The subroutine 
T KP just scans the keyboard waiting for an 
appropriate key to be depressed. The alpha-
numeric entry is then translated to a board 
address. 
STR: this routine takes the board address 

and determines whether the contents 
are: different from the current mover-colour; 
empty; the board surround or the same 
colour as the current mover. 
Picce: this sets up pointers to possible move 

tables and number of steps and directions. 
Move produces a list o f all legal moves 
available to the piece under consideration. 
Pawn produces a list o f all possible legal 

moves including initial double moves. Check 

locates current mover's Kings and stores the 
position in the attack register. Square At tack 
determines whether the opposition can attack 
the square in the attack register. 

Scorc provides a move score based on the 
following: first, the " T o " position results in 
taking of a piece. Second, the "F rom" position 
is attacked. Thi rd, the " T o " position is 
attacked. Fourth, " T o " enables the computer 
to obtain a check and finally the "F rom" 
position is defended. 
The current move score is then compared 

with the previous best and i f this is superior, 
the move is saved as the best so far. 
Shi f t moves the current move list to a safe 

(continued on next page) 
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(continued from previous page) 
position whilst Check is being evaluated, and 

then recovers the move list on completion. It is 

also used to shift the best move so far up into 

the move list. 

P S C gives a score to a chess piece Q(5), 

R(4), B(3), N(2), P(l). 

M P S c a n scans the board for computer 

pieces and, using move and score, determines 

all legal moves and saves the best. I N C 

determines whether a square is being attacked. 

Dr iver Main control logic, uses all the 

other subroutines to provide program control. 

TestList: tests to see if there are any moves 

in the move list. AddList : adds to the current 

legal move list another entry on the end. 

The program is copyright. You can produce 

a copy of the program from the listings for 

your own use, but you should not copy the 

listings or parts thereof and ofTcr for sale. | 

Figure 4. Code map continued from page 100. 

TkP 
16514 PUSH HL 
< 130) PUSH BC 
< 64 > CALL NN 

LD B H 
LD C L 
LD D L 
INC D 
JP 2 DIS 
CALL NN 
LD A <HL) 
POP BC 
PUSH BC 
CP C 
JP 2 DIS 
INC C 
DJN2 DIS 
POP BC ' 
JR DIS 
POP BC 
POP HL 
LD<HL) A 
RET 

KYBD 

229 
197 
205 187 2 
6 8 
77 
85 
20 
40 247 
205 189 7 
1 2 6 
1 9 3 
197 
185 
46 6 
12 
16 250 
193 
24 231 
193 
225 
119 
201 

16544 LD BC NN 
< 160> CALL NN 
< 64) DEC HL 

LD C N 
CALL NN 
INC HL 

16557 LD A <HL) 
SUB N 
LD B A 
LD C N 
XOR A 
ADD C 
DJNZ DIS 
ADD N 
DEC HL 
SUB <HU 

1 29 8 
205 130 64 
43 
14 38 
205 130 64 
35 
126 
214 28 
71 
14 11 
175 
129 
16 253 
198 97 
43 
150 

MOVE 

SIR 
16S71 
U 8 7 -
< o4> 
i c a r s 
<l9l> 
< 64) 

TftDLES 
16607 
16615 
16623 
16626 PIECE 
16631 
<247) 
< 64) 

UI C ft LD L ft UIHH LD A <K. • LD S H ft<D t) CP M JP Z DIS 
:hc * 
CP II JP DIS CP M JP C DIS LD ft (Ht.) INC i CD L N 
APIi (HL' bit 
JP Z DIS LD B H LD ft B LD L C 
RCT 

79 
l f » 
33 67 
126 
6 1 
230 127 
254 0 
4(1 
4 
234 i t ® 
40 13 
254 3? 
36 11 
126 
4 
46 S5 
134 
2*3 127 
40 2 
6 0 
12B 
103 
201 

•0 DIFF 

i ' EMprv 

- 2 ' U*LL 

i i t -j -ti -io -12 i2 : e 
13 - 1 3 21 -21 23 -23 - 9 9 
11 i e 12 
54 53 39 31 33 

XOR ft LD<»I> ft LD ft <«-> 
PHD f. 
CP C JP Z DIS LD C II LD » t< LI' ICL Wt 
CP M JP Z DIS 
J L H 
CP ' 
JP Z DIS-
m e t 
CP <4 JP 2 DIS LD » II CP ft JP 2 DIS LD L II CP i 
Sf£ T I iZ 

175 
5<J 70 64 
126 
230 127 
254 33 
40 T9 
14 1 
6 S 
33 231 64 
254 51 
46 22 
46 223 
254 48 
40 I t 

254 34 
40 11 
6 4 
254 55 
40 3 
46 227 
254 39 
192 

CALL SHIFT 205 24^ 65 
CfiLL CHK 2 0 5 1 66 
EXX 2 1 7 
LD(HL) P- 112 
LD fi C 121 
i -D ( I€ ) A 18 
J P C D IS 56 3 
CALL SCOPE 2 0 5 153 6 5 
SCF 55 
CALL SHIFT 205 242 6 5 
J P D IS 24 2 2 2 
POP BC 193 
FOP H_ 225 
DJHZ D I S 16 20O 
LD A iUN) 58 6 5 64 
CP N 254 G 
J P 2 D I S 40 254 
LD HL NN 33 69 64 
LD A (HL ) 126 
DEC HL 43 
DEC HL 43 
LD E <.HL> 94 
LD D N 22 6 7 
LD (DE.- A 18 
DEC HL 43 
LD L <HL> 110 
LD H D 98 

17131 BIT 0 . L 2 0 3 69 
<235> LD(HL> N 54 0 

6 6 > JP 2 D I S 40 2 
LD<HL> M 54 128 
CALL CHGMV 205 2 4 7 6 6 
?ET 201 

I » C 
17176 

( 2 4 ) 
<67 ) 

WAIVER 
16939 
<63> 
<66) 

LD ft L 125 
EXX 2 1 7 
LD<I*I> fi 50 126 64 
CfiLL S O . f i t 205 16 66 

SHIFT 
16882 LD HL NN 33 99 64 
< 2 4 2 ) LD DE NN 

LD BC UN 

17 70 64 
< 65> 

LD DE NN 

LD BC UN 1 28 0 
J P C D t S 56 I 
EX DC HL 235 
LD IP 237 176 
RET 201 

PSC 

17162 AND N 2 3 0 127 
< 1 0 ) LD HL NN 33 2 4 2 64 
( 6 7 ) LD B N 6 5 

CP <HL> 190 
RET 2 200 
I K HL 35 
DJNZ D I S 16 251 
LD fi B 120 
PET 201 

HPSCfiN 
17046 XOR ft 175 
< 1 5 0 ) LD (NN) fl SO 6 5 64 
< 66 . LD B N 6 86 

LD HL NN 33 62 6 7 
INC HL 35 
PUSH HL 2 2 9 
PUSH BC 197 
LD E L 9 3 
CALL STR2 205 191 64 
CP N 254 3 
JP NZ D I S 32 41 

LD L E 107 
LD (HN> HL 34 7 64 
CfiLL MOVE 2 0 5 247 64 
CALL TL 2 0 5 130 66 
J P Z D I S 40 29 
ID E fi 95 
LD D H 22 67 
CALL PHOVE 2 0 5 2 5 5 66 
EXX 217 

AND fi 167 

EXX 
LD A C 
RET 

LB 8 N 
lD fi H 
LD HL NN 
IMC HL 
LD(HL.' A 
DJNZ D I S 
CftLL KT 
CP N 

JP NZ D I S 

2 1 7 
121 
281 

6 5 
62 8 
33 159 67 
35 
119 

16 2 5 2 
2 6 5 168 64 
254 3 
32 2 3 8 

LD <NN> HL 34 7 64 
LD E L 93 
CftLL MOVE 205 2 4 7 6 4 
LD HL l«» 3 3 161 67 
CALL I T 205 160 64 
CP N 2 4 5 2 

EX DC HL 2 3 5 
J P MC D IS 48 220 
CALL TL 205 130 6 6 
JP 2 D I S 40 2 1 5 
CP C 185 

JF HZ D IS 32 248 
CALL PMOVE 2 0 5 2 5 5 6 6 
EXX 2 1 7 
CftLL C W 205 1 66 
EXX 2 1 7 
J P C D I S 56 8 
CALL CM0$ft 205 2 3 5 66 
CALL MPSCAN 2 0 5 150 6 6 
J P D I S 
LD <H.> B 
LD fi C 
L.I) ( D E ) A 
JP D I S 

TEST L IST 
17026 LD KL NN 

DEC (HL ) 
LD A (HL ) 
INC fi 
PET Z 
ADD L 
LD L A 
LD A -ML) 
PET 

24 194 
112 
121 
18 
24 249 

( 1 3 0 ) 
• 6 6 > 

33 ; 
53 
126 
60 
200 
133 
111 
! 2 6 
201 

8 64 

CHK 
16897 
< 1 ) 
<66) 

SQ.AT 
16912 
<16) 
<66) 

LD A E 123 
ADD A <HL)134 
PUSH AF 245 
PUSH HL 229 
PUSH BC 197 
CP N 254 63 
JP C DIS 56 30 

LD A <HL) 126 
AND N 230 128 
LD HL NN 33 228 64 
JP NZ DIS 32 2 
LD L N 46 241 
LD D N 22 3 
LD A E 123 
ADD <HL) 134 
PUSH HL 229 
PUSH AF 245 
CP N 254 63 
JP C DIS 56 32 
CP N 254 148 
JP NC DIS 48 28 
CALL STR 205 187 64 
CP N 254 0 
JP Z DIS 40 28 
CP N 254 1 
JP NZ DIS 32 17 
LD A D 122 
CP N 254 1 
JP NZ DIS 32 12 
CALL ALIST 205 141 66 
LD A E 123 
CP N 254 82 
JP C DIS 56 19 
CP N 254 126 
JP NC DIS 48 15 
POP AF 241 
POP HL 225 
INC HL 43 
DEC D 21 
JP NZ DIS 32 210 
RET 201 
LD A D 122 
CP N 254 1 
CALL NZ ALIST 196 141 66 
JP DIS 24 241 
POP AF 241 
POP HL 225 
LD E fl 95 
JP DIS 24 197 

LD A <NN) 58 55 67 
ADD N 198 48 
LD HL NN 33 62 67 
LD B A 71 
CPIR 237 177 
DEC HL 43 
LD <NN) HL 34 128 64 
LD B N 6 86 
LD HL NN 33 62 67 
INC HL 35 
PUSH HL 229 
PUSH BC 197 
LD E L 93 
CALL STR2 205 191 64 
CP 0 254 0 
JP NZ DIS 32 25 
CALL CHEMV 205 247 66 
LD L E 107 
CALL MOVE 205 247 64 
CALL CHEMV 205 247 66 
CALL TL 205 130 66 
JP Z DIS 40 10 
LD HL<NN) 42 128 64 

CP N 254 148 
JP NC DIS 48 26 
CALL STR 205 187 64 
CP N 254 2 
JP NC DIS 48 19 
PUSH AF 245 
CALL ALIST 205 141 66 
POP AF 241 
CP N 254 0 
JP Z DIS 40 10 
POP BC 193 
POP HL 225 
LD A C 121 
CP N 254 1 
JP Z DIS 40 5 
POP AF 241 
JR DIS 24 218 
POP BC 193 
POP HL 225 
POP AF 241 
INC HL 35 
DJNZ DIS 16 211 
RET 201 

SCORE 
16793 
<153) 
< 65) 

CP L 
JP N2 DIS 
POP BC 
POP HL 
SCF 
RET 
POP BC 
POP HL 
DJNZ DIS 
AND A 
RET 

PUSH HL 
PUSH BC 
PUSH DE 
PUSH HL 
PUSH BC 
LD D L 
LD HL NN 
CALL NN 
CALL PSC 
LD A B 
ADD A N 
LD C fl 
POP AF 
CALL PSC 
POP HL 
CALL INC 
JP NC DIS 
ADD A B 
LD C fl 
POP HL 
POP DE 
LD E <HL) 
LD <HL) D 
PUSH HL 
PUSH DE 
CALL INC 
JP NC DIS 
SUB B 
PUSH AF 
CALL CHEMV 
CALL CHK 
POP BC 
JP NC DIS 
INC B 
INC B 
POP DE 
POP HL 
LD <HL) E 
POP HL 
CALL CHG 
CALL INC 
JP NC DIS 
DEC B 
CALL CHO 
CALL CHEMV 
LD A B 
LD HL NN 
LD <HL) A 
EX DE HL 
LD HL NN 
CP <HL) 
RET C 
LD BC NN 
JP DIS 

Copyright 

189 
32 245 
193 
225 
55 
201 
193 
225 
16 216 
167 
201 

229 
197 
213 
229 
197 
85 
33 64 64 
205 36 7 
205 10 67 
120 
132 
79 
241 
205 10 67 
225 
205 24 67 
48 1 
128 
79 
225 
209 
94 
114 
229 
213 
205 24 67 
48 1 
144 
245 
205 247 66 
205 1 66 
193 
48 2 
4 
4 
209 
225 
115 
225 
205 250 66 
205 24 67 
48 1 
5 
205 250 66 
205 247 66 
120 
33 60 64 
119 
235 
33 65 64 
190 
216 
1 5 
24 11 
David Hornc J9S3 

0 
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nm COMPUTER & 4C0RNS6FT 

yowr Computer in conjunction with 
Acornsoft announces an exciting competition 
with prizes worth over £3,000. 

The competition is based around 'Castle of 
Riddles,' a new adventure game for the BBC 
Microcomputer 'B\ The cassette-based game is 
true to the adventure tradition with the additional 
hazard of having to solve six riddles on the 
journey to rescue the 'Ring of Power.* The 'Ring' 
belongs to an old wizard who hires you, as the 
adventurer, to rescue it from a local warlock who 
has stolen it. 

MIL* UJ. Ja 
The game has a great deal of quirky 

humour in it and you'll be faced with lots of 
fiendishly new problems. 

The game will stretch your nerves to their 
fullest extent, and your imagination will have to 
work overtime to cope. Initially the game will 
only be available by mail order. 

Acornsoft, through their distribution 
house, Vector Marketing will hold all orders until 
February 15th. On that date cassettes will be 
despatched by post to all who have ordered them. 
The first correct entry to reach the Editor of Your 
Computers Quadrant House, The Quadrant, 

Sutton, Surrey will win. We believe that this is the 
best way to give everyone an equal chance. The 
game will be available from dealers later on 
during February. 

The first prize is a magnificent £700 
hallmarked silver ring-shaped trophy mounted on 
a presentation plinth and inscribed 'King of the 
Ring' together with £1,500 worth of Acorn 
hardware and Acornsoft software. The winner 
can choose from the complete range of Acorn 
products including computers, disc-drives, 
printer teletext, software etc. There are also prizes 
for the next two correct entrants. They will each 
receive £400 worth of Acorn/Acornsoft products 
of their own choice. 

All correct entries received before the 
closing date of the competition March 31st, will 
win a printed two-colour metal badge!! It will be 
inscribed 'I have conquered the Castle of 
Riddles.' 

'Castle of Riddles' costs just £9.95 inc VAT 
and is available from Department SBG17, Vector 
Marketing Ltd, Denington Estate, 
Wellingborough, Northamptonshire or telephone 
your credit order on (0223) 316039. 



VIC-20 and PET INTERFACES 
VIC-20 EXPANSION SYSTEM 

FOUR EXPANSION SLOTS 
TWO SLOTS WITH BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES WITHOUT INTERNAL 
MODIFICATION 
FULLY BUFFERED 
GOLD PLATED EDGE CONNECTORS 

PRICE 39.95 

CONTROL INTERFACE 

FOR USE ON BOTH 
VIC-20 AND PET. 
UNIT CONNECTS 
TO USER PORT, 
ALL LEADS 
SUPPLIED 
PRICE 39.95 

f> . . r a m l Oft* 

cMMM TWOGMI.: 

«A»I "npivTJ > -
i.(J> i Oi i ••it? » I'S ± " 

v y w \* 

SIX RELAYS WITH RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
TWO EXTERNAL TRIGGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS WITH 
USER I/O FACILITY AND 5 VOLT SUPPLY 

VIC-20 ANALOGUE INTERFACE 

PRICE 39.95 
INCLUDES LEAD. 

* 2 CHANNEL 
VOLTAGE 
MONITORING: 
0 to 30 VOLTS DC 
0 to 2 VOLTS MIN 
SENSITIVITY 

ASAlOOUl I WACI 

m 
O D 

2 EXTERNAL TRIGGERS FOR MONITORING 
EXTERNAL SWITCHES, RELAYS, ETC 
2 CHANNEL PADDLE FACILITY ALLOWING 
USE OF UNIT AS PADDLES , X-Y 
POSITIONING ETC. 

ALL PRICES FULLY INCLUSIVE 
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 
CHEQUES/P.O. PAYABLE TO CLOYVALE LTD 

CLOYVALE LTD 
C Z : UNIT 5 POLT 1 INDUSTRIAL ESTATE 

0983 854864 VENTNOR ISLE OF WIGHT P038 1DX 

NEW! ATOM NEW! 
ALL ACTION PACKED M/CODE ARCADE GAMES 

PROTECTOR £7 
Mir 14M ix...UK- vviMuti ot lhl» «riti»r{ AroiK- fit*; 
uMitoe ('.' U« Alur. jsnr vjtatMl.l i fr tn 
rretalV*- W4 >t«iimy ilii- AlMm Uui iiypar l»»l, 
• rlxxi tiMlu. f.V.v'lh* /.t>.«tiry NurCtic, 
rvjnstlV !"»»• I'M W i l l Vx>M. Ihrual, •OUT. 
inrw »urs Au».'» «n»vo. « lyiwi AlWo.. HunU 
irTvita. Tap »ciirr inM cxc<4U'M rwV I {rtphioi I 
m.<o »f I t * t .M . r r . In !>•!« *X«n»C C»M. 

C E f l T I P E D E £6 
i l a a™ anil ••Illy vir-M.il of IW pvy.iur ArmOt 
'»• i f - A«n. --•••.I drain ts. ipllllUlg wnll¦.i-> a> .1 
.•.•it i>ri'.,.i. Hi., mi' MUD <WV> Alio lnli>lnllr< i>x 
en * 4iv Spidar*. iiugt '.fin:. ih« w t o i 
I k i m m u>IU .«)> »ki-i nulr* iMiisnc inn m w j 
pw. tuv l l .A l lugl. aji.aO i wh • 
I K i d i aaO Ti(* irtiri 'i 

OMEGA MISSION £7 
1m. «».• tad «.ly «r«lu>. «.( Ifta i v ^ r t . RortnMt 
AnMr C" * - >h.vlMC UiaJwiijw' IV *vtr MftMitM. 
Ilirour* <»»•• Ivr.n.1. » «illrf*(<> l.ry.nd 
Iv Air n r . Uilia, X¦w... Cr. l i . >:.ianli Itlll I I " 
...iruv IvitUnf ' twil. l l . M./multt M • lll/v.ll.na, 
a m u , ».««.xitl COLQl.il rr_jn.ua <f\«. au»k » »hua 
.ui nuvrt*ruiv 7 .V . I node la. wy.rrf MCaHa, Tr? 

pucKmnn « 
rtwc sw * I * ! ull ti>» «<«» i« iiv* '.!«• fcvt k . i .n v . i 

(f* h>ii-*ry paU*'. •*. laargy DIM. mm; i i -
r>.iw w«.'n.>i, ldit i f ^H l Um d bnnna a Ma 
vMt. UMrr UV.J.II . l l M t t n l M¦f'. nuk 4 
f.-iyM.-., Smmil I I IKU and lev ««««••-

ALL I2K RAM 
PRICES INCLODE P&P. FAST 2 DAY DESPATCH! 

micromania 
14 LOWER HILL RD. EPSOM. SURREY. 

ysfemi 
THE VERY BEST IN MACHINE CODE 
FOR THE ZXSPECTRUM & ZX81 

SPECTRUM 16K GULPMAN i v n t o ' l h c ' . . .man' variety 
w i t h 15 mazes. 4 chasers, laser defence, 9 grades. 9 speeds demo mode, choice 
of ¦Oystick cont ro l . 'An ext raord inar i l y good p rog ram" raves 8or is A l lan for 
Popular Comput ing Weekly. We th ink you w i l l agree £5.95 

SPECTRUM 48K MASTERFILE business domest ic f i l ing 
and -spor t ing system. So f lexible that i t is equal ly usable for your mai l ing lists, 
catalogue*, stock con t ro l , text extracts .... appl icat ions are endless Fu l l y user 
def ined data and report display formats, dynamic variable length f i le, rocords 
and data items Fu l l y menu dr iven w i t h power fu l search facil i t ies, sort ing, to ta l ' 
average, update, mu l t i p le independent files, p r in t i ng Yes, we a im t o support 
m i t rod r i ve when Uncle delivers. Nearly a l l the 8K we use is machine code. so 
y ou get 32K per f i le. Comes w i t h example f i le and 22-page manual £15 00 

SPECTRUM 16K SPDE Disassembler and Ed i to r , as used by 
other ZX professionals, and we used it to develop the above. £5.95 

ZX81 16 48KTHE FAST ONE is the predecessor to 
MASTERF I LE and is i n use all over the wo r l d now. Speci f icat ion is very similar 
to MASTERF I LE . £12 .00 

ZX81 16KGULP2 almost i den t i c * spec to GULPMAN £4 75 

Al! programs supplied double record*! and mailed Isi class by return Pricvs 
include VAT and postage within Europe SAE for lull list 

CAMPBELL SYSTEMS 
(Dept. YC) 
15 ROUS ROAD 
BUCKHURSTHILL 
ESSEX IG9 6BL 
ENGLAND 01504 0589 
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BASIC DICTIONARY 
This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 

BASIC DICTIONARY 

M O D A little-used function which returns 
the remainder when its two arguments ̶ 
one in front and one behind ̶ are 
divided. 

M O D E A statement used to select from the 
available screen formats available on 
some computers. 

MOVE A statement which is used on the 
BBC Micro which moves the graphics 
pointer to the position specified by the 
argument. The same as Plot 4, argument, 
argument. 

N. Used in TRS-80 level I and Palo Alto 
T iny Basic as an abbreviation for NEW ; 

NE An alternative operator equivalent to < > 
not equal to. However it also stands as an 
abbreviation for NEW . The difference 
can be judged by the context of the line 
using it. 

NEW A command or statement which 
effectively destroys any resident Basic 
program and returns to the command 
mode. It often also clears the screen. 

NEX A n abbreviat ion for the N E X T 

statement. 
NEXT the statement used to return program 

execution to the preceding FOR 
statement and increment the counter. I f 
the counter is out o f the preset l imit the 
execution continues with the line after 
the N E X T statement. An ANSI standard 
word. Some compilers allow an implied 
NEXT . 

N O R M A L The statement used on the 
Apple I I to cancel the flashing and 
inverse video displays. 

NOT A logical operator used as a negation in 
an IF statement. For example: 

IF X 0 AND Y NOT 0 THEN END 
which terminates the program when X = 
0 i f Y is not also 0. Different computers 
handle the comparison of the arguments 
in different ways. See Your Computer 
August 1982, page 58 for an explanation 
ol" logical processes. 

NOTRACE A command or statement 
which switches o f f the TRACE mode. 
Usually used wi th in a program only 
during development. 

NULL A statement which controls the 
number of null characters placed at the 
end of a line. 

O 
OLD A command which undoes the effect ot 

a previous NEW statement or command. 

ON E R R O R G O T O A statement which 
allows a program to escape from a fatal 
error by ignoring the error and branching 
to the specified line number. The BBC 
Mic rocomputer equivalent is O N 
ERROR statement which allows state-
ments other than the unconditional 
GOTO branch to be executed. 

ON . . . G . The Microsoft Level 1 and Palo 
A l to T i n y Basic abbreviation for 
ON . . .GOTO. 

ON . . . GOSUB A multiple branching 
statement of the form: 

ON X GOSUB A. B. C 
When encountered control is transferred 
to the X th subroutine after GOSUB. 

ON . . . GOT The PDP-8E abbreviation 
for ON . . . GOTO . 

O N . . . G O T O A multiple-branching state-
ment of the form: 

ON X GOTO A. B. C 
When encountered, control is transferred 
to the Xth line number after GOTO . An 
ANS I standard statement. 

OPEN IN A function which returns the 
channel number of the file named, and 
opens it for input or updating. 

OPEN OUT A function which returns the 
channel number of the file named and 
opens it ̶ or creates it ̶ for output or 
updating. 

OPTION A standard ANSI word, but a 
little-used statement which assigns a 
value, usually 0 to 10 which becomes the 
number o f the lowest array element. It is 
often followed by the word BASE. 

O R A logical operator used in an IF 
statement. 

IF X 0 OR Y 0 THEN END 
terminates the run i f either X or Y arc 0. 
See Your Computer August, 1982, page 
58, for an explanation o f logical 
processes. 

OUT The statement used to send a byte to a 
specified output port. Both byte value 
and port number should be integers 
between 0 and 256 - decimal. 

P. A common abbreviation for PR INT used 
in TRS-80 level, Palo Alto T iny Basic, 
Atom and BBC Microcomputer Basic. It 
is equivalent to "?" . 

P .A . The TRS-80 - level 1 abbreviation 
for PR INT AT . 

PAGE A pseudo-variable which controls the 
starting address of the current text area 
on the BBC Microcomputer. It is used to 
enable multiple programs to be stored 
simultaneously in RAM . It must always 

B A S ' C O/CT/ON 

be equated to an integer mult iple of 256. 
PAUSE A statement used on ZX machines 

to hall processing for a specific period 
before continuing. It is the equivalent of 
the more common WA I T , and can be 
simulated wi th a dummy FOR-NEXT 
loop. 

P D L A special function used in Apple I I 
Basic to return the settings of paddles 
used as games controllers. 

PEEK A statement which is used on many 
machines to return the value stored in a 
specified memory address f rom Basic. 

P I A function which when called returns the 
decimal value of pi. It is usually set to 
return 3.14159265. 

P IN A function which reads the decimal 
value o f a byte o f information available at 
a specified part. See IN P. 

PLOT A statement used in Apple I I Basic 
to control the colour graphics block in a 
specified screen position. The same word 
is used on other machines for example, 
the BBC Microcomputer, to provide 
more extensive control over graphics 
features. 

PO I NT A statement used on the TRS-80 to 
test a specified graphics block to see i f it 
is switched on. 

POKE The statement used on many 
machines to place some desired decimal 
value into a specified memory address. It 
cannot be used to load ROM area 
addresses but can alter memory contents 
in reserved RAM areas. 

POS A function which returns the current 
horizontal position of the cursor on the 
screen. The left-hand position is usually 
numbered 0, not 1. 

PR # An Apple I I command which diverts 
output to the peripheral device indicated 
by the value o f the argument. 

P R I The PDP-8E abbreviation for PR INT . 
PR I N T A standard ANSI word. It is usable 

both as a command or a statement and 
causes output to be printed on to the 
screen. 

PR I N T £ A statement or command which 
writes the output on to a peripheral 
device ̶ often a cassette recorder ̶ 
indicated by the argument. 

PR I N T A T A statement or command which 
causes output to appear at a specific 
location on the screen as indicated by the 
argument. 

PR INT @ same as PR INT AT . 
P R I N T US ING A statement which allows 

output to appear in a specific format. 
D i f fe ren t machines have di f ferent 
available formats. 
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The Cheapest Known 
Rampacks In The World 

16K RAMPACK 
£19.75 

FULLY COMPATIBLE WITH ZX81 AND ALL ACCESSORIES 
-SIMPLY PLUG STRAIGHT INTO USER PORT AT REAR OF 
COMPUTER 
• Fully cased tested and guaranteed 
• Gold plated edge connector coated for extra long 

life 
• Secure no wobble design 
• Same sleek case size for both versions 
P R I C E I N C L U D E S V A T & P &PDEL I VERYNORMAL LY M D A Y S 

Sond cbeque'P.O. pay»blo to: 

CHEETAH MARKETING LTD. 
4, Old Park Road Enfield Middlesex 

a lamanber 
oftuiare 

PRESENTS SOFTWARE FROM THE SOUTH. 
DRAGON: TREK 

; , A full version of this classic game, for the Dragon; features 
Faery Queen, hypcrprobc, rime travel, tractor beams and 
more! Includes a 16pp Might manual. I Joystick required. 

£9.95 
WIZARD WAR 

The mighty mages of the Tri-suns strive for supremacy in a 
fearsome battle of skill and strategy! Joysticks required. 
Comes complete with 16 page Spell-book. 

£7 95 
VUI.CAN NOUGHTS AND CROSSES 

Pit your wits against the Dragon or your friends in this three-
dimensional game of logic! Also features a zero player 
option. £7.95 

GAMES COMPENDIUM 
A selection of games for all the family, including Blackjack. 
Donkey Derby, Kingdom, Noughts & Crosses, Lunar 
Lander and Hunt the Wumpus! 
BBC MODEL B: 

DRAGON RIDER 
Can you destroy the enemies from the sky before your fiery 
steed runs out of Duff C7.95 

TANKS! 
Variable wind and terrain make this exciting two-player €; 
game a challenge for everyono ' £7.95 
All games guaranteed. V.A.T. included in all prices. 
Add £0.50p for p&p. 

Send cheque of P.O. payable to 
SALAMANDER SOFTWARE. 
27 Ditchling Rise. E. Sussex. BNI 4QL. 
Tel: 0273 771942 

Discount for bulk orders and retail 
icnd SAE for catalogue. 
Programmers wanted -
Good Royalties Paid! 
'Special Offer 

IF YOU WANT: 
*The Latest News on the BBC Micro 
*Top Quality Programs 
*Useful Hints and Tips 
* Honest Reviews 
independent Opinions 
*Local User Group Information 
* Members Special Offers 

THEN YOU NEED: 

The Newsletter of the Independent National BBC Microcomputer 
User Group. 
MEMBERSHIP: £12 for 1 year (€15 overseas) or send C1 and an A4 
size SAE for a sample copy. 

Write to: 
LASERBUG, 10 Dawley Ride. 

Colnbrook. Slough, Berks.. SL3 OQH 

Members in 14 Countr iM Wortdv.*io 

L E O l T j £ N Q E L 

ZX81 16K - GAMES ON TAPE 

• 
• 
• 
• 

BANK ROBBER £4.50 
SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 
CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

HANGMAN £4.00 
WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 

CASSETTE COVER £4.00 
PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLEASE TICK APPROPRIATE BOXfSI 

I 
MAIL ORDER ONLY 

NAME 

ADDRESS 

CODE 

I enclose Cheque/P.O. for £ 
Made payable to: 

LEON-NOEL 
24 Dudgeon Drive, Littlemore Oxford 

OX4 4QL 
ALL PRICES INCLUDE P&P, UK ONLY 
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V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM 
SPECTACULAR 

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 

And what programsl New games! Old games! Business 
programs (like invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
All in SPECTRUM SPECTACULAR, the new book by 
Roger Valentine. SPECTACULAR VALUE AT £4.96. 

By the same author: 
WHAT CAN I DO WITH 1K? (ZX81) - £4.95 
WHAT CAN I DO WITH 16K? (ZX81) - £4.95 

V & H COMPUTER SERVICES 
182c KINGSTON ROAD, STAINES, MIDDX. 

TEL: STAINES 58041 

Business users please note: 
Our PAYROLL program is now available for: 
ZX81, SPECTRUM, PET. BBC and KONTRON. 
Please write for details or send £2.00 for comprehensive manual. 

. c ^ * SPECTRUM ZX81 
SEVERN SOFTWARE 

• GRAIL I16K H 48K SPECTRUM) 
Exciting new graphic adventure. Where in the 1000 rooms is tin* Hoty Grail! 
Gather armour and weapons to fight Dragons. Ores. Wolves, find Gold and 
Precious Stonos to boy strength potions from a Trader. Stairways to a l 10 levels. 
Where wrtl the Warp take you to? If you lose, you can watch yourself Weed to 
death! Full M / C sound effects and S&vc Game faciftty £4.96 inc. 
AKo ZX81 ̶  16K varata) £4.45 inc. 

• M INES OF MORIA (48K SPECTRUM) 
A challenging adventure set in tho Minos of Moria. Collect as much treasure as 
you can but if you can't remember your route you may never get out! FuO graphic 
desptiy of each location. Save Game and Reset facilities. £5,95 inc. 
Also ZX8I - 16K version £4.96 inc. 

• SNAPPER (16K-ZX81) 
Fast M /C action. Avoid the Snappers and stay alive! Features on-screen scoring 
and automatic restart C3.75inc. 

• I K ZX81 ownors-Mnd for our list of Fast M / C Games Is.e.o. p kwe l . 

• STATISTICS (16K T» 48K SPECTRUM) 
Powerful Statistics Package. Menu-Driven. Features Means, Standard 
Dev>at!ons, True Linear Regression. Pearsons Coefficient of Correction. 
Extensive Data Editing routines. Full Graphic tfcsptoy of data and regression lines. 
Saves named data ftes. Supports ZX Printer. £6.96 inc. 
Also ZX81 - 16K version £6.45inc. 

• THE M / C MANUAL 
Easy to use lean be u««d by the absolute Degitrxy). Fully detailed g u n * to Z80 Op 
Codes and M/C Programming. Convenient A4 format. Fu»y documented tables 
of codes, displacements and number conversions. Easy to follow diagrams and 
routines throughout 
designed to use not just to read. £2.96 inc. 

• Send S A E, for full list and prices for Spectrum ond ZX81 software 

• Choques/P.Os lo: 

SEVERN SOFTWARE 
5, SCHOOL CRESCENT, LYDNEY, 
GLOS GL 15 5TA 

•We Guarantee to tap/ace at once any cassette sofd by us that fails to load on receipt. 

DRAGON PROGRAMS 
THE BEST VALUE ON THE MARKET 

COMMENTS ON "FAMILY PROGRAMS'* 
"Excellent" — MH of Bolton 
"Very enjoyable, excellent quality" — CG of Colchester 

FAMILY PROGRAMS: 8 full length original games, utilities and 
education programs to test your general knowledge, memoi7, 
reactions, cunning, mental arithmetic, musical knowledge, dexterity 
and more £6. 

FUN AND GAMES: 10 games for yound and old, single players and 
parties. Includes Noughts, Brain, Gold, Snap, Anagrams, Donkey, 
Dice, Artist, Musical and Circles £6 

JANUARY SALE — £10 FOR BOTH CASSETTES! 

FU L L COLOURS , SOUND A N D GRAPH ICS 

Send cheque/P.O. to: SHARDS SOFTWARE, 

10 Park Vale Court, Vine Way, Brentwood, Essex 

CM 14 4UR (or send SAE for details) 

GENEROUS DEALER D ISCOUNTS 

amHIHHUiltiHHUHilllHIHtlftlHHHIIHHlllHllllltilHHIHttHHHtiltlUHIIIttllia 

H&H 
SOFTWARE 

Alphabets 

§ A complete word processing package for the BBC Computer, 
c New revised version incorporating: 

̃ faster printing 
compatibility with a range of printers including Seikosha, 
Epson and daisywheels. Versions for other printers on 
request, 
manual 
labels for the red keys 
automatic wrapround 
insert and delete (with gap closure) 
centring 
tabs 
right justification 
automatic word count 
merging 
double width characters 
bulk movement of text 

E and a host more features. 

= • 

REVIEWS 
Laserbug: "The program did work well and once you are used to 
it, writing letters etc., becomes very easy. I was inpressed with it 
in general and would buy it myself." 
Acorn User: "Remarkable value ̶ a complete word processing ¦ 
package for less than £30 . . . a useful and relatively inexpensive 
program." 
ALPHABETA £28.50 including postage etc. 
Please send orders and cheques/PO/Transcash (No. 614 131 2 
1707) to: 

¦ H&H, Dept A, 53 Holloway, Runcorn, Cheshire. ¦ 
Send S.A.E. for a catalogue of our other educational and games programs for the BBC 3 
and Dragon Computers. ' 
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CONTROL 
THE SINGLE-LINE display on the Micro-
professor can make it difficult to keep track of 
programs more than a couple of dozen bytes 
long. The simple remedy is to work through 
the program writ ing down the machine code 
by hand for later checking and correction. 
This process has its drawbacks ̶ inaccuracy 
and the amount of time involved, for example 
̶ but it works. My previous article concerned 
serial and parallel ports for the transfer of data 
between the Central Processor Unit ̶ CPU 
̶ and peripheral devices. This article 
concentrates on the Z-80 PI/O ̶ Parallel 
Input/Output chip ̶ and the connections and 
software that wi l l allow it to control a printer 
using a Centronics interface. Although the 
program is written for the Microprofcssor, it 
can be transported immediately to any other 
Z-80 based machine. The only change is to 
modify the addresses of the PI/O registers. 
The Z-80 PI/O has four registers controlled 

by the Port B/A Select ̶ pin 6 ̶ and 
Control/Data Select ̶ pin 5 ̶ lines. On the 
Microprofessor these lines are decoded as 
follows: 

Port 
number Function 
80 hex Data A 
81 Data B 
82 Control A 
83 Control B 

Your computer may not decode these lines 
sequentially but you should be able to find out 
which port number corresponds to which 
function. 
The pin connections for the Z-80 PL/0 are 

set out in figure 1. On the Microprofessor 
computer the PIO data buses and control lines 
are brought out to a standard 40-way 
connector on the top left-hand side of the 
printed-circuit board ̶ PCB. The PCB is 
numbered on the top side so that you can see 
easily which pin connects to which line. The 
lines brought out to the connector are set out 
in figure 2. Note that in addition to the PIO 
lines the Counter Timer Circuit ̶ CTC con-
nections arc also shown. 
I made up a lead to fit the Microprofessor 

PI/O connector by clamping a socket on to a 
piece of 40-way ribbon cable about 8in. long. 
Unfortunately I could buy only a 50-way 
socket and after fastening the two halves 
together I cut the socket with a hacksaw to 
remove the last 10 connectors. The SGS 
socket held together without the locking 
clamps at one end and has worked satis-
factorily. 1 left some cable free on one side of 
the socket and trimmed the excess to about 3 
or 4mm. with a pair of scissors. At the other 
end I split the cable into its individual wires 
with the scissors so that each wire was about 
4in. long. Next I settled down to make the 
appropriate connections between the Micro-
processor PI/O connector and a plug that 
would fit my Centronics lead. 

Making the correct links was hard work. A 
short Basic program on another machine to 
work through the connections telling me 
which pin had to be soldered to which wire 
would have been a good idea, but in the end I 

CPU . 
DATA BUS S 

n _ - 19 
"O ^ 
n ^ 20 
L i m 

1 
z m 

40 
r v „ 39 
4 38 
b m 

n 4 3 
D* 2 

1 * 

PIO , 
CONTOL \ 

PORT B/A SEL 
CONTROL DATA SEL 

CHIP ENABLE 
m 

IORQ 

6 

37 
36 

RD 35 

+ 5V 
G N D 

26 
11 

INTERRUPTJ 
CONTROL S 

Figure 1. 

& 
TNT -

INT ENABLE IN -
INT ENABLE OUT-

25 

23 
24 
22 

Z8Q-PI0 

PRINTING VM 
used an ordinary ohmmeter or continuity 
checker and a list o f what had to be done. 
After resoldering all the connections four 

times and using an oscilloscope to check that 
the strobe signal was actually present, it 
worked. The list of connections you wi l l need 
is set out in figure 3. I f you are working with a 
machine other than the Microprofessor take 
the connections directly from the PI/O column 
to the Centronics column. 
Note that these connections arc a minimum 

Centronics interface and do not take account 
of other signals from the printer such as the 
Slct or PE lines. More important, the Acknlg 
line is not used to acknowledge receipt o f each 
byte of data as the Busy signal becomes high 
during data entry and printing. The Busy 
signal is a composite of four conditions in 
which the printer is unable to receive more 
data. It works satisfactorily with an Epson 
MX-80F/T printer. 

Figure 4 is a printout obtained from the 
Microprofessor using the Centronics inter-
face. There arc three subroutines ̶ SR ̶ in 
the program, each of which may be used by 
other programs. The SR starting at 1800 sets 
up the PI/O to output a character to the 
printer. It is time-consuming to set the control 
registers for each byte, but any printer is so 
slow by comparison with the computer that 
the additional time is negligible. 

S u b r o u t i n e f u n c t i o n s 
After saving register A, the accumulator, by 

Pushing it on the stack, the SR sets port A of 
the PI/O to Output mode and then sets port B 
to Input mode. The SR then reads an input 
from port B and loops unti l bit 7 of port B is 
zero ̶ that is, it loops until the Busy signal 
from the printer is low or inactive. When the 
printer is ready to receive data the SR recovers 
the contents of the accumulator from the stack 
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14 
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On his odyssey through the control potential of Z-80 
based micros, John Dawson reaches the parallel 

input/output chip ̶ and shows you how to use it to 
drive a printer. 

Pl/O Microprofessor Function Centronics 
pin pin code pin 
18 16 A RDY STROBE 1 
15 15 PAO DATA 1 2 
14 14 PA1 DATA 2 3 
13 13 PA2 DATA 3 4 
12 12 PA3 DATA 4 5 
10 10 PA4 DATA 5 6 
9 9 PA5 DATA 6 7 
8 8 PA6 DATA 7 8 
7 7 PA7 DATA 8 9 
11 11 GROUND 0 Volts 16 
34 28 PB7 BUSY 11 
Figure 3. 

|800 F5 3E OF 03 82 3E 4F D3 83 DB 81 17 38 FB F1 D3 
1310 80 C9 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
1920 F5 IF IF IF IF CD 30 18 F1 CD 30 18 C9 00 00 00 
{830 E6 OF C6 30 FE 3A 38 02 C6 07 CD 00 18 C9 00 00 
|840 3E OD CD 00 18 3E OA CD 00 18 16 00 06 10 7C CD 
1850 20 18 7D CD 20 18 3E 20 CD 00 18 CD 00 18 7E CD 
1860 20 18 3E 20 CD 00 18 23 10 F4 ID 20 D3 3E OD CD 
1870 00 18 76 FF 00 FF 60 77 08 77 00 FF 00 FF 21 FF 
©000 06 00 10 FE 3E 90 D3 03 3E CO D3 02 31 AF IF 3A 
0010 E5 IF FE A5 C4 CI 03 21 00 10 CD F6 05 28 02 26 
0O2O 18 22 DC IF 26 00 18 OA E3 2B E3 22 E8 IF 18 OE 
0030 18 34 22 D2 IF 18 ID 71 E5 2A EE IF E3 C9 32 E7 
0040 IF 2A EO IF 3A E2 IF 77 3E 80 D3 02 3A E7 IF 2A 
0050 E8 IF 00 C9 21 9F IF 22 DO IF AF 32 E6 IF DO 21 
0O6O 9F 07 C3 DO 00 FF 32 E7 IF 3E 90 D3 03 3E CO D3 
0070 02 7A E7 IF E8 IF El 22 DE IF 22 DC IF 2A E8 
0080 IF ED 73 DO IF 31 DO IF FD E5 DD E5 D9 E5 D5 C5 
0090 D9 08 F5 08 E5 D5 C5 F5 ED 57 32 D3 IF 3E 00 E2 
OOAO A4 00 3E 01 32 D2 IF 31 AF IF 2A DO IF DD 21 B5 
OOBO 07 2B CD F6 05 20 19 2B CD F6 05 20 13 DD 21 AF 
ooco 07 00 00 1 1 62 EO 19 38 07 DD 21 B6 IF 37 18 04 
OODO AF 32 E4 IF 3A E2 IF 2 A EO IF 77 DC OB 04 31 AF 
OOEO IF CD FE 05 CD CB 06 18 F5 FE 10* 38 24 21 E6 IF 
OOFO CB C6 D6 10 FE 08 21 37 07 DA BO 03 DD 21 B6 IF 
Figure 4. 

S/ITH THE Z-80 D /O 
and sends it to the printer by outputting the 
data to port A. The SR then returns to the 
calling program. 
The second SR starts at 1820 and, with the 

SR at 1830, splits a byte of data into two hexa-
decimal digits and prints the resulting values. 
The top four bits of the byte are rotated to the 
lower half and printed by the SR at 1830 after 
being converted to an ASCII number. The 
lower four bits are then processed in the same 
way. 
The final program starting at 1840 wi l l print 

a section of memory in the format shown in 
figure 4. The program starts by printing a 
carriage return character ̶ 0D hex ̶ and 
then a line-feed character ̶ OA hex ̶ to 
position the print head correctly. I f your 
printer automatically prints a line feed after 
each carriage return you may wish to replace 
the instructions ̶ 3E OA CD 00 IB ̶ with no 
operation ̶ NOP instructions ̶ 00 hex. 

The start address is passed to the program in 
register pair H L and the number of lines to be 
printed in register E. On the Microprofessor 
you can set these registers directly before 
executing the program at 1840. On other 
machines you may jump to the program with 
the correct values set in H L and E and may 
also change the Halt instruction ̶ 76 ̶ at the 
end of the program to C9 ̶ return from 
subroutine. 

Length of line 
The length of the line to be printed is set by 

loading register B with 10 hex at address 184B 
and 184C. I f your printer cannot print lines 54 
characters long, it is best to alter 184C to a 
suitable value. 
Changing the location of the programs is 

easy; simply a matter of altering the addresses 
to which the absolute Call ̶ CD ̶ instruc-
tions refer. 

Figure 2. 

PIN NO 
P2 PIN FUNCTION 
SIGNAL PIN NO SIGNAL 

1 NC 21 PBO 
2 NC 22 PB1 
3 NC 23 PB2 
4 NC 24 PB3 
5 NC 25 PB4 
6 NC 26 PB5 
7 PA7 27 PB6 
8 PA6 28 PB7 
9 PA5 29 NC 
10 PA4 30 GND 
11 GND 31 CK/TRO 
12 PA3 32 CK/TR1 
13 PA2 33 CK/TR2 
14 PA1 34 CK/TR3 
15 PAO 35 ZC/TOO 
16 ASTB 36 ZC/T01 
17 BSTB 37 ZC/T02 
18 ARDY 38 PIO IEO 
19 BRDY 39 CTC IEI 
20 NC 40 NC 
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WHY WATT 
When you could buy 
better now - the advanced 
Colour Genie can be yours 
for just £224.50 (inc.W) 

Colour Genie is the powerful new 
piece of home computing magic 
from Lowe Electronics, and it's 
available NOW from your local 
stockist, or by mail order in less 
than 3 weeks! 

In no time at all you could be 
connecting the Genie to a standard 
colour TV. Its 16K RAM, 16K 
BASIC ROM and full size 
typewriter keyboard instantly 
connecting you to a whole new 
dimension of vivid colour, high 
resolution graphics and fabulous 
3 channel music synthesiser. 

pre-recorded software 
onto your Genie, or store your own 
programs. Then, if you fancy a spot 
of intergalactic travel, or a battle for 
the planets Genie will lay on the 
transport. When you get tired of the 
kids beating you at Space Invaders 
you can always turn their attention 
to schoolwork. Colour Genie uses 
the popular Z80 Central Processing 
Unit, and is fully programmable in 
level II BASIC, 
the most popular 
home computer 
language in the 
Western 
world. 

The whole family will be 
enthralled by its possibilities. Add 
the EG2016 MATCHING 
CASSETTE RECORDER for 
instance, and right away 
you can either load 

For the committed games player 
the next 'must' will probably 

be the EG2013 JOYSTICKS. 
They're sturdy, accurate and, 
with digital and manual 

operation, are a step up 
again from arcade controls. 

However the more 
serious user might 

prefer to invest his 
money first 
on the addition of 
an EG201116K 
RAM CARD 
which slots 
in and effectively 
doubles the 
Random 
Access Memory. 

Or perhaps the 
EG2014 LIGHT PEN, 
which plugs straight 
into the side of the 
Genie. Both are extremely 
effective ways to enhance 
the colour graphics 
facility. 

Finally, if you really 
intend to put your 
machine to work, at 
home or in your business, 
you'll need a printer like the 
EG603 MICROPRINTER. 
It's a quality dot matrix printer 
with an impressive specification... 
simple to operate, reliable and 
extremely versatile. Should you 
require it, the printer will accept 
paper whether in roll or single sheet 
form with one or even two copies 
attached. Full 80 column width in 
any of the 3different typesizes 
available. 

l b connect this, 
or any other compatible printer, you 
also need the EG2012 PRINTER 
INTERFACE CABLE. 

So there you have it - a home 
microcomputer system that 
expands from a computer for the 
creative mind right up to a realistic 
business machine. We not only 
deliver the best specification, but 
we deliver the Colour Genie fast, so 
why wait? 

L . 



MONTHS?* 

Key Features of the Colour Genie 
Full colour - eight vivid colours 

Massive RAM - 16K or 32K 

Professional typewriter keyboard 
High resolution - 160 X 96 pixels. 

Big display - 40 characters X 24 
lines 

ASCII character set - with upper 
and lower case characters 

Graphics -128 pre-defined 
graphics characters plus 128 user-
definable graphics set - a total of 
256 graphics set. 

High speed CLOAD and CSAVE -
cassette interface runs at 1200 
baud. Save 15K in 100 sees via our 
optional low-cost EG2016 cassette 
recorder. 

COLOUR GENIE 
- ALWAYS AT YOUR COMMAND 

U.K. Distributors 

We have over 100 dealers throughout 
the U.K. (including Northern Ireland). 
For advice on your nearest stockist 
ring us on 0629 4995.1 n cases of local 
difficulty, we will supply direct AND 
FAST. Just fill in the coupon below. 
* LOWE ELECTRONICS HAVE 
NEVER YET FAILED TO 
DELIVER WITHIN 3 WEEKS! 
Some Microcomputer Companies, 
mentioning no names, are reputed to 
take more than three months to 
deliver your computer. Buy direct 
from us, and we guarantee not to cash 
your cheque until 7 days prior to the 
despatch of your order (this is to 
satisfy cheque clearance 
requirements). If, in the extremely 
unlikely event we, for the first time in our 
company's history, cannot deliver within 
3 weeks, we'll contact you immediately 
and offer to return your original cheque 
uncashed 

C D 

Chesterfield Road, Matlock, 
Derbyshire DE4 5LE. 
Telephone: 0629 4995 

Tfelex 377482 Lowlec G. 

Please send me following items: Tick 

EG.2000 Colour Genie @ £224.50 

EG. 201116K RAM Card @ £38.50 

EG. 2012 Printer Interface Cable @ £39.50 [ 

EG. 2013 Joysticks @ £49.50 

EG. 2014 Light Pen @ £17.25 

EG. 2016 Cassette Recorder @ £28.75 

EG. 603 Printer @ £287.50 

Securicor Delivery £5 (Any no. of items) 0 

I enclose cheque/P.O. fl 

or please debit my Credit Card No: 

Name 

Address 

.Postcode. 

Tel: 

All prices include VAT. Total a 
YC.2.83 



Push your Sinclair to the limit 
ZX81/SPECTRUM 

ARCADE GAMES 
, ZX INVASION FORCE 

r l c A N (2X81) 
V N I w ^ , - - Use your skill to fire through 

the energy band to destroy 
the menacing alien ship ̶ 
£3.95 
SPEC INVADERS 
SPEC GOBBLEMAN 

\_mii These exciting high-
speed classic games 

incorporate hi-resolutiongraphics and 
sound to bring you the best in arcade 
action at only £4.95 each (16/48K) 

SPEC FROG 5/SHOWDOWN 
tXc\N <16/48K> 

Hop across the dangerous 
road avoiding the lethal cars, 
then lorries. Go back to the 

wild west for a gunfight battle amongst 
cacti and wagons. Features include 
western music. £4.95 

' NAMTIR RAIDERS (2X81) 
H ' 9 h speed, quick action 
arcade game with four 
separate groups of attackers. 
£3.95 

Gopblcman also available for ZX81 at £3.95 

UTILITIES 
TOOLKIT 

.nJ "? Nine powerful new functions for 
J f your ZX81 (including re number 

lines (goto, gosub). program merge 
string finding and replacement £5.95 

SPEC BUG 
A 30 in 1 machine code tool and disassembler 
for your ZX Spectrum £6.95 
ZX BUG 
A30m t machine code tool and disassembler 
for your ZX81 £6.95 

Improve your machine 
code programs wi th this 
new 48K Spectrum 

Assembler 
Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX81 and features:̶ 
• Word processor-like text editor. « High-
speed. versatile two-pass mnemonic 
assembler with labels and detailed error-
trapping Will assemble to any address 
• Essential support facilities such as 
memory edit, register inspect/modify and 
search for de-bugging. • Full output to 
ZX-printer * Memory-status 
report and comprehensive „ v r»Q qt-
user-manuai U N L Y L. i3 .Z7ZJ 

ZX81& SPECTRUM 
THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9.95 

C AO , 0 0 ° , 
o r m o r e v U \ 
Your eccentric father has \ V J 
left you £10.000 in his will. 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited. Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret KRAKIT™ vault location. The 
prize money is increased weekly. A telephone number will be 
supplied so you have the opportunity to find out just how much 
you could win. 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 

RULES AVAILABLE 
PROM ARTIC 

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 
Cnequos & p O mace payable to Anic Computing Lim.ted Dealer enquiries welcome 
Please state whether yOur Cder IS for ZX8l or Spectrum, Send S A E (6m x 9in> for catalogue 

^ GAMES ^ 
INCA CURSE 
{Adventure Bl 
In a jungle clearing 
you come across an 
ancient Inca temple. 
Your mission to 
enter, collect the 
treasure and escape 
alive. But beware! 

Includes a cassette save routine. £6.00 
SHIP OF DOOM Adventu.eC) 
You are unavoidably drawn to an alien cruiser 
Can you reach the control room and free 
yourself? Or will they get you first? Includes 
a cassette save routine. £7.00 
ESPIONAGE ISLAND .Ad ven t u r e Ol 
While on a reconnaisance mission your plane 
loses control and you are forced to land 
Can you survive and escape with the island's 
hidden secret? £8.00 
PLANET OF DEATH (Adventure A. 16/48K 
You find yourself stranded on an inhabited 
alien planet. Can you reach your ship and 
escape"* £5.00 

REDUCED™ 
£29.95 

ZX FORTH 
Supplied on cassette 
with editor cassette, 

user manuals and Keyboard overlay ZX Forth 
combines the simplicity of basic with the 
speed of machine code 

A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 
ZX CHESS I 
Very popular machine code program, with six 
levels of play and an analysis option Available 
forZX8l £6.50 

ZX CHESS II 
A new improved version, with a faster response 
time, seven levels ol play. 3nalysisopt ion and in 
addition a recommended move option £9.95 

ZX IK CHESS ̶ 
An incredible game ^ featured O n * ' _ 
in 1K for only £2.95 

SPECTRUM 
iAA 

Tr>is incredible program talks you 
through your game 

Ii i»i is you its move, recommends * move and 
contains a range of facetious comments, Trtt came 
is based on the h.ghty successful ZX Chess n and 
is offered at the Christmas offer p r«»o f £9.95. 
T T T T T T T T T T T V T T T T T T T T T T T T T T T T T T T 
SPECTRUM CHESS now only £9.45 

1 11 n I ARTIC COMPUTING LTD 
HULL, N. HUMBERSIDE, 

To Arlic Computing Ltd . 396James Reckitt Avenue 
Hu" N Mumocrside HU80JA 

Please supply 

Cheque for total amount enc'osed 

Nam© 

Address 

YC2 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried ̶ 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
INTELLIVISION 
• Our family has an Intellivision 
TV game. The makers of the 
game, Mattel, are bringing out a 
keyboard which — when plugged 
into the game — converts it into 
a microcomputer. Do you think 
it is worth buying this keyboard? 

P Monks, 
Gravesend, Kent. 

THE KEYBOARD unit has only been 
introduced in test markets in 
America, for around $700, and the 
indications arc that it will not be 
released in the States. This being so, 
it is unlikely to come out in this 
country, but the company may well 
have other plans. Whenever you 
think about upgrading a TV game 
into a computer, you have to ask 
what son of computer you will end 
up with. The chanccs are that you 
will get a fairly slow, limited com-
puter, locked to the technology of 
the time when the computer game 
itself was built. Although I would 
not say "No, it is not worth i t " you 
need to ask three things: how much 
is the extra unit? Can 1 buy a 
complete computer which is as good, 
or better, for the price of the key-
board unit? Even if the keyboard is 
chcapcr than buying a computer, 
how good a computer will I end up 
with? 

POKE SURPRISE 
• While experimenting with 
Poking on my ZX-81 I came 
across a real surprise. In 
response to random Poke, the 
computer came back with the 
report code 10. As the manual 
doesn't have this report code in 
it, could you tell me what it 
means? 

Tim Steyning, 
Shoreham, Sussex. 

YOU HAVB probably accidentally 
used the ZX-81's error-trapping 
facility ̶ RST ̶ which allows the 
computer to generate restart codes, 
and return to command mode. 

MOUSE RULES 
• I wish to build a robot mouse 
to enter competitions where the 
mouse has to solve a maze. What 
are the rules of such com-
petitions? 

Martin Hamis/t, 
Glasgow. 

THERE ARE a number of rules for the 
Huromouse Maze Contest, and these 
arc subject to change, depending on 
the conditions set by the competition 

organisers. In general though, the 
rules include reference to the size of 
the maze ̶ 16 by 16 squares, based 
on a 7in. matrix, the walls 6.5in. 
apart,^in. high, painted white with 
red tops ̶ and the target post ̶ 
l in. square, 8in. high. These 
measurements arc allowed to be 
within five percent of the stated 
measurements. Each mouse is 
allowed a maximum of 15 minutes to 
perform, and if the mouse succeeds 
in finding its way from the start to 
the maze centre, the time is noted, so 
the handlers can ̶ i f they so wish ̶ 
set the mouse to make a second, and 
subsequent run. The shortest time is 
counted as the mouse's time. The 
mouse itself may be no larger than 
25cm. square. The mouse is allowed 
to bulge above the top of the maze. 
The Micromousc Maze contest was 
first held in the US by IEEE 
Spcctrum. 

CRASH PROBLEM 
• Using a 64K RAMpack con-
nected to my ZX-81, I am sur-
prised that the system crashes as 
soon as Vars becomes greater 
than 32768. There is no problem 
in storing variables above this 
point, but it seems that the 
system is not able to hold 
program lines on the screen 
above 32K. Is it a bug in the 
system, or is there a trick to 
circumvcnt it? 

E Neve, 
Brussels, Belgium. 

I AM INFORMED that the computer 
will work perfectly so long as the 
display file does not over-run 32768. 
One way of making sure this does 
not happen, is to declare a giant 
array, such as D IM A$( 16000), then 
delete it once the program length is 
greater than 16K. 

AT RANDOM 
• Spurred on by Kathleen 
Peel's superb introduction to 
machine code for the ZX-81, I 
am attempting to learn how to 
use machine language. I am 
trying to write a game, but am 
having difficulties as I cannot 
find out how to select a random 
number in machine code. Could 
you help? 

NLujf, 
Cove, Farnborough. 

ONE WAY of doing this is to initialise 
a pointer to zero early on in your 
program, and then, while waiting for 
a key press or similar eve nt, 
increment the pointer as you go 

through a waiting loop. You must 
ensure that i f the pointer reaches 
8192 ̶ the extent of the ZX-81 
ROM ̶ it is reset to zero. Then, 
every time you need a random 
number, simply fetch the location in 
ROM pointed to, then increment the 
pointer again. Two books which 
may help you in your study of ZX-81 
machine code arc Machine Language 
Made Simple from Melbourne 
House, and Mastering Machine Code 
on your ZX-81 from Interface. 

PRIVACY 
• I am a member of my school 
computer club, and we have a 
Vic-20 computer. I have a few 
games and serious programs on 
my tapes. I was wondering if you 
could tell me how to add a 
security code into my tapes so 
that only I can run the program, 
as some of the programs arc 
quite private. 

J A Isles, 
Preston, Lanes. 

THE SIMPLEST WAY to do this is to 
select an address in RAM which is 
not being used, then embed in your 
program the line USR (X), where X 
is the selected address. Before you 
run the program, you must Poke -
in the direct mode ̶ the address 
with 96. I f you do not do this, the 
program will crash dramatically. In 
effect, you will have a program 
which no-one else can run. 

SCROLL DOWN 
• Do you know of a routine 
which will scroll the ZX 
Spcctrum screen display down-
wards? Also, do you know of a 
routine which will define 
whether or not a character 
position is occupied by a 
character? 

Martin Banks, 
Bolton, l^mcashire. 

SCROLLING DOWNWARDS c an be 
achieved by this routine. Enter 
anything you like for a $ ̶ in line 20 
̶ to sec it in action: 
5 REM Downward scroll 
10 DIM aS (704.1 
20 INPUT aS 
30 PRINT AT 0,0;aS 
40 LET a$ " " + a$lTO 672) 
50 GO TO 30 
The ScreenS routine docs not pick 

up on user-defined characters. I 
suggest you use Attr instead, making 
sure that the character you wish to 
check on has been printed with local, 
rather than universal, Ink colour. 

VERIFICATION 
• Does the BBC Micro support a 
Verify command or equivalent? 
Is it necessary? Can programs be 
made self-starting when loaded 
from tape such that all variables 
are also loaded? The Chain com-
mand clears only the dynamic 
variables but leaves the static 

variables — @% through to Z% 
— unchanged. Why? 

S Hartley, 
Wakefield, 

West Yorkshire. 

THE BBC MICRO docs not have a 
Verify command which allows you 
to compare a program on tape with 
that which is in the computer. How-
ever, there arc two ways you can 
check a program. One is by using 
'Cat which will indicate a tape 
error. The other way is to Save a 
program, New the computer, then 
load it. I f it docs not load, an Old 
will restore the original program to 
try it again. There is no simple way 
to make a program self-starting with 
variables intact. The variables 
through to Z% are stored in a separate 
area of memory ̶ &400 to &460 ̶  
which is never cleared by the com-
puter. Different operating systems 
load this area of memory with dif-
ferent values when the computer is 
turned on. I f the computer is not 
switched off between programs, you 
can use this area to access variables 
from one program when using a sub-
sequent program. 

THE CHOICE 
• I have decided on buying a 
home micro. I have studied 
various kinds and narrowed the 
choicc down to the Commodore 
64 or BBC Model B. Can you 
help? 

Naditn Ahmed, 
Walthamstow, 

London. 

BOTH MACHINES have their strong 
points. While the BBC gives a 
higher graphics resolution there arc 
not as many colours and no sprite 
facility; BBC Basic is undoubtedly 
the more powerful version but is 
harder to master. Only 8K RAM is 
available on the BBC in high-res 
mode as opposed to 24K on the 64. 
It could also be said that the 
promised introduction of Simons 
Basic on the Commodore machine 
may put it very slightly ahead of the 
BBC, but obviously, the additional 
cost must be considered. This list 
could well be extended but the 
question is really a matter of horses 
for courses. 

WAIT FOR IT 
• Please could you tell me if the 
forthcoming Microdrive for the 
Spectrum will be able to operate 
on the ZX-81? If not, could you 
suggest some means of adapting 
it or interfacing it with my 
computer? 

G Rathbone, 
Lincoln. 

ALTHOUGH THE Microdrive is not 
designed to work on any computer 
other than the Spectrum, it is most 
probable that within weeks of the 
Microdrive's release, adaptors will 
be on sale to run Microdrivcs from a 
variety of computers, including the 
ZX-81. Just keep watching the Your 
Computer advertisements. 
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ZX SPECTRU 
KEYBO 
PROGRAM 
SOUNDG 
BUS! 

ZX8I/80 

SOFTWARE 

ZX SPECTRUM 
KEYBOARDS 
PROGRAM AIDS 
SOUND GENERATORS 

I BUSINESS PROGRAMS 

PRINTERS ZX81/80 ZX SPECTRUM 
USER GROUPS SOFTWARE KEYBOARDS 
BOOKS HARDWARE PROGRAM AIDS 
CONSOLES MONITORS SOUND GENERATORS 
GAMES MAGAZINES BUSINESS PROGRAMS 

MEMORY EXTENSIONS JOYSTICKS COMPUTERS MEMORY EXTENSIONS 

ZX M c r d b r ! 
If you own a ZX81 
or SPECTRUM ̶ or if you're 
thinking of buying for the first 
time - the ZX MICROFAIR 

Is not to be missed! 
There's literally everything 

for the beginner, amateur, 
enthusiast and professional. 

A fantastic range of products 
from both the established 

manufacturers and the newer ones! 
There's a bring and buy sale and a complete show guide 

available on the day. 
It's a good day out and the opportunity of learning everything 
there is to know about ZX Computers. 

The facilities at the hall include Bar. Restaurant and lots 
of seating! 

Make a note of it now, or write to Mike Johnston, 
71 Park Lane, London N17 OHG for advance tickets 
(Cheques etc made payable to ̶ 
ZX MICROFAIR and please - ^ ^ 
enclose S. A.E.) 

At 80p for adults ^ ^ 
and 50p for kids ^ ^ f i t 
(under 14) it must 
be a bargain! 6 a s ' ® ^ ® 

ZxfilCROffilR 
SAT FEBRUARY 26th • NEW HORTICULTURAL HALL LONDON S W N 10am-6pm 

DONTMISS THIS INCREDIBLE OFFER! 
mWl 50 GAMES £9 95/ 

1 r * ; 
D 

\ 

GALACTIC ATTACK 
SPACE MISSION' 
LUNAR LANDER 
PLASMA-BOLT 
STARTREK 
RADAR LANDING 

\ ATTACKER 
\ GALACTIC DOGFIGHT 
ZION ATTACK 
IVASIVE ACTION 
OXO 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN ICt 

MAZE EATER 
ORBITTER 
MOTORWAY 
FORCE FlELO 
NIM 
TUNNEL ESCAPE 
BARREL JUMP 
CANNONBALLBATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 

SUBMARINES 
ROCKET LAUNCH 
PLANETS 
BLACK HOLE 
DYNAMITE 
DO YOUR SUMS 
OERBY OASH 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE 
JETM08IL6 
HIGH RISE 
THE FORCE 
EXCHANGE 

ALSO A VAILABLE FOR VIC= 
US- GAMES EDUCATIONAL BUSINESS HOME I % J I ^ 

525 A > H L ORDER FORM 

50 PROGRAMS-

coming soon games 
f°roo3 ATARI 

ATOM DRAGON 32 

POSTAGE FREE TO U.K 
I ORDER DIRECT TO 

¦ CASCADES HOUSE 
¦ BARGAN'S LANE 

LLANDOGO 
GWENT 
S.WALES 
NPS4PA j y 1/j 

VIC 20 • SPECTRUM • 

PLEASE SENO ME . . . . 
CHEQUE ENCLOSED. VALUE 
NAME 
AODRESS 

POSTCOOE 
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FINGERTIPS 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 
WE HAVE in recent issues looked at 
some interesting programs which 
make successive approximations of 
an irrational number, such as it, as 
the ratio of two rationals. The most 
efficient program that I have 
received so far can generate the 
approximation 355/133 for n in just 
two seconds ̶ as opposed to the 
original eleven minutes! Your 
Computer is now going to offer a 
year's subscription to the author of 
the most accurate and efficient 
program for generating c ̶ the base 
of natural logarithms. 
I) T Whiteside has sent a most 

interesting program which 3lso deals 
with a n approximation. He quite 
rightly points out that with a 
programmable calculator we can 
deal exactly with irrational numbers 
such as certain square roots and 
constants. The motivation for this 
comcs from a theorem first proved 
fully by the 18th century French 
mathematician Lagrange. This says 
that all positive rational numbers 
have square roots which can be 
expressed in terms of unit continued 
- fractions with a finite set of 
denominations, 

q i ; i= 1.2 . . . . n 
which repeat. The full interest in 
this result may be seen i f I define a 

unit̶continued fraction as 
q „ + 1 

q , * 1 

q 7 ̃ T T 

q . 

and so on. 
Or, for short, any square root of a 

rational number may be written in 
the form: f̃n 

\ J h q - ; q , . q ; . q 

. . . . q n , q : i q . . . . 

As you can see we can now 
determine any surd > by a 

defined mathematical series ̶ 
something which the pocket cal-
culator can calculate early. But, as 
Mr Whiteside also points out, these 
unit continucd-fractions are only one 
of a general class of such fractions ̶ 
a. . = 3 j 

b , + 8 , 
b. t a, 

b, + 
It is with these generalised 

continued fractions that we can 
express constants such as n and e. 
For each constant there are an 
infinite number of different ways (of 
course) of expressing as a continued 
fraction. 
It is the recursive ones which have 

interested mathematicians for 
/continued on next page) 

Program 3. Mr Jagoto's FX-602p program. 

PFOGftflH 
PO 
PI 

PS 
•PS 

P7 
PS 
P * 

Ksc 1001 MmlO GSB PC 
AC MinOB 22 MirF AC 2 Minll AC MR06 V C-OTO0 G0T02 
LBL0 'fir 06- -BUST" s* GOTO 5 
LBi.2 21 MinF K MR0<> GOTOl GOT03 
lb l i "P«rrot>r p*us* ftc 3 win 11 
LBL3 GSB PS H*es "¦V06" tvrr. Ar03" P,ms* AC Kr0« 

H iriF PC »*0S X«F 00T06 OOTOS 
LFL4 11 tljrJ" HC MP03 X*f GOTO* GOTG5 
!_BL5 "I win" Pau*« GOTO? 
LBLc -Vou Win- Pwi» ftC f*G5y.MRI 1=M*10 
LBL7 ftr 10 X=0 GSB P8 ftC l*riO-50=X=i© G0T0S GSB P8 
LR.S 1 EXP4«Mirtf" 
LBL3 AC t«?10 >:±F GSB P9 GSB PS 
Pf, =:ft>«.;10 • 1.5 - INT 
AC Mir. 05 
LJBL0 f»l0-l̃-T©1*l * "HLT INT Min©5 AC 50 Nil* KP05 
Jjgf &0T01 G0T00 
LBl_l AC MR10 MinF ftC MR05 X>F GOTO 0 GOTO Z 
LBL2 'St-skc fV05" Psu;^ Mf»3 M-10 AC 
_BL3 0SBP5 MinOS'-t 'HLT GSBP5 . » "HLT GSSP'J. I!»06 
' » "HLT GSFP? M*0«5 " •« "HLT GSBP5 H»06 MT P 
GSB PI 
"PUv Pwiio "Pre.-.: PO" HLT GSB P7 
"Vow lost" GSB P7 
"Vou won" Paus* GSB P7 

STEP 
007 
013 
026 
035 
0-1 <> 
0 7 0 
0 7 6 
085 
Q95 
1 1 2 
125 
131 
137 
011 
002 
024 
027 
036 
050 
068 
0 8 1 
0 9 0 
026 
012 
o n 
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Memory 
F 
0 5 
06 
08 
10 
11 

Program 
P 0 
P I 

C o n t e n t s 
V a r i a n t 
Vour stake 
Vour total cards 
Ca leu lators card 
Vour total 
S t a k e rnuItlier 

Funct i on 
Game restart 
Stick 

000 76 LBL 060 07 07 
601 11 fi 061 43 RCL 
002 47 CMS 062 03 03 
003 04 4 063 85 + 
004 42 STD 064 43 RCL 
005 01 01 065 04 04 
006 01 1 066 65 X 

007 42 STD 067 43 RCL 
008 04 04 068 09 09 
009 76 LBL 069 95 = 

010 12 B 070 42 STD 
011 01 1 071 08 08 
012 44 SUM 072 43 RCL 
013 00 00 073 07 07 
014 43 RCL 074 42 STD 
015 00 00 075 03 03 
016 65 X 076 43 RCL 
01? 02 2 077 08 08 
018 75 078 42 STD 
019 01 1 079 04 04 
020 95 080 43 RCL 
021 42 STD 681 03 03 
022 09 09 082 67 EQ 
023 43 RCL 083 12 B 
024 00 00 084 43 RCL 
025 33 X2" 085 04 04 
026 42 STD 086 67 EQ 
027 10 10 087 12 B 
028 65 X 088 53 < 
029 43 RCL 089 43 RCL 
030 02 02 090 01 01 
031 95 = 091 75 — 

032 42 STD 092 01 1 
033 05 05 093 54 > 
034 43 RCL 094 55 s 

• 

035 01 01 095 43 RCL 
036 85 + 096 03 03 
037 43 RCL 097 95 — 

038 02 02 098 59 INT 
039 65 X 099 42 STD 
040 43 RCL 100 05 05 
041 09 09 101 43 RCL 
042 95 = 102 02 02 
043 42 STD 103 55 

* 
• 

044 06 06 104 43 RCL 
045 43 RCL 105 04 04 
046 05 05 106 95 = 

047 42 STD 107 59 INT 
048 01 01 108 75 — 

049 43 RCL 109 43 RCL 
050 06 06 110 05 05 
051 42 STD 111 95 — 

052 02 02 112 22 INV 
053 43 RCL 113 67 EQ 
054 04 04 114 12 B 
055 65 X 115 43 RCL 
056 43 RCL 116 01 01 
057 10 10 117 75 -

058 95 = 118 43 RCL 
059 42 STD 119 03 03 
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FINGERTIPS 
(listing continued from previous page) 

129 4 2 STB 
121 01 01 

122 6 5 X 

123 4 3 RCL 
124 0 5 0 5 

1 2 5 9 9 PRT 
126 9 5 = 

127 42 STB 
128 0 3 0 3 

1 2 9 4 3 RCL 
130 0 2 0 2 

131 7 5 -

132 4 3 RCL 
1 3 3 0 4 0 4 

134 4 2 STB 
1 3 5 0 2 02 

1 3 6 6 5 X 
137 4 3 RCL 
138 0 5 0 5 

1 3 9 9 5 = 

140 4 2 STB 
141 0 4 0 4 

1 4 2 61 GTG 
1 4 3 12 B 

!continued from previous page! 
ccnturies ̶ the first noted recursive 
expression was produced in 1380! 
n 4 ( 1 - 1/3 + 1/5 . . . * J _ * ( 2 n ) 

2n-y 
where 
f n = V» x 
1 

n • 1 ; 

7 T T T 
TTT 

n + . . . . 

A less unwieldy version from 1654 
goes: 
n = 4 

1 • T* 
T T 

2 • 5 

Very recently, an IBM researcher 
has shown how a general continued-
fraction may be reduced to the 
equivalent unit continued-fraction. 
This is exciting because the unit 
fraction is unique for a given set of 
general fraction. Mr Whiteside's 
program ̶ written for the TI-59 ̶ 
is able to convert rhe 1654 algorithm 
above to the unique unit continued 
fraction for pi. After keying in the 
program, press A to run and the 
output will be in the form. 

3 
7 
15 
1 

292 
Meaning 
n - 3 -f 1 

7 + J 
15 + 1 

1 + 1 

"252 -
Hence our calculator will derive n to 
an arbitrary number of decimal 
places ̶ well beyond the inherent 
accuracy of the machine! 
Professor Ashworth of London is 

concerned that we do not give away 

'secret' information. He has an 
interesting idea which is applicable 
i f a calculator is being used for 
income-tax calculations, home 
accounts, or any other confidential 
purpose the stores contain figures 
one would not wish to he known. It 
is easy to obtain superficial 
confidentiality of data held in a 
home computer by use of a 
password, although anyone with 
acccss to the program tape or disc 
can find the password because it has 
to be there to be checked. 
There is no such way of protecting 

data held in the stores of a 
programmable calculator, although 
the program itself can be protected 
from being copied. Anyone with 
access to a magnetic card on which 
the data is recorded can read it, and 
in the case of a constant-memory 
calculator the stores are openly 
available. 
A simple device will, however, 

make the records meaningless to 
other people. At the end of a series of 
calculations a secret number ̶ such 
as a previously used telephone 
number, bank account number, or 
similarly easily-remembered set of 
digits ̶ is keyed into the display, 
made negative, and by means of a 
short sub-routine, accessed by a 
user-defined label, this is summed 
into all the stores. I f the number is 
numerically larger than their 
contents it drives all of them into a 
negative condition which gives no 
idea of their true content. When the 
calculator is next used the same set 
of digits, left positive this time, is 
keyed in and added by the same sub-
routine to all the memories to restore 
them to their correct values. 

It will be obvious that a similar 
ploy could be used equally well, and 
with more safety than a passwoard 
offers, to disguise the values stored 
in the program of a small domestic-
computer. 
The next program from D 

Darman, of Allington, enables 
frustrated Casio algebraic notation 
machine users to convert to reverse 
Polish notation. 
T o use the program the keys arc-

g iven the fo l low ing meanings: 
P4 Enter 
P3 - Plus 
P8 - Minus 
P2 Multiply 
P7 Divide 
PI - Pick 
P6 - Roll 
PO - Mod 
P9 - display top of and. stack. 

The keys P3 ̶ plus, P8 ̶ minus, 
P2 ̶ multiply, and P7 ̶ divide ̶ 
are the same as the keys +, , x t, 
except that they operate on the top 
two numbers.;on the stack, for 
example, to calculate 2+3 you 
would enter 2, then enter P4 3, then 
enter P4 + P3 and 5 would be 
displayed and also put onto the 
St3Ck . 

The mod function PO converts the 
number second down on the stack to 
the modulus of the number on the 
top of the stack; for example: 9 enter 
P4, 7 enter P4 mod PO results in 2 
being displayed since 9 mode 7 = 2. 

The function Pick ̶ PI ̶ uses 
the number on the top of the stack to 
pick a number down the stack and 
put it on the top of the stack. For 
example: 11. Enter PO 22, enter PO 
33, enter PO 2, enter PO. Pick PI 
results in 11 being put on top of the 
stack since 11 is the third number 
down; note thai the original 11 is 
still in the stack beneath 22. 
Roll P6 is like pick PI except that 

when the number is copied to the 
iOp of the stack, the rest of the stack 
«s moved down to fill up the gap, for 
example, I I ; enter 22; enter 33; 
enter 44; enter 3, enter Roll ̶ P6 ̶ 
result in the stack changing thus: 

f r o m 
3 

44 
33 
22 
11 

to 
22 
44 
33 
11 

Rotating the top three numbers on 
the stack. 
Finally, a game for the FX-602p 

written by Anil Jagota of Newcastle. 
This program was originally 

written for the Casio FX-602p 
programmable calculator. 
To play you press PO and your 

total spending money to be dis-
played. You arc allowed to bid 
anything from 50p up to your total. 
Press EXE to enter your bid. You 
arc then dealt a card displayed as n:. 

I f you wish to twist press EXF. the 
display then shows n:n:. You are 
allowed to twist four times giving 
you a total of five cards. I f you wish 
to stick at any one time you would 
press PL The calculator will then 
check i f you have a possible pontoon 
or i f you arc bust. 
I f you have not, the calculator will 

go ahead and have its own hand of 
cards. I f it beats you or equals you 
without going bust, the calculator 
wins and tells you so. It also tells you 
if you have won. I f you lose you lose 
the amount of money bet. 
After the hand of cards the 

calculator checks i f you have less 
than 50 or more the 10,000 left. If 
you have less than 50 the game is 
over for you and the calculator tells 
you so. I f you have more than 10,000 
left you have won and the calculator 
will tell you so. 
I f your total is between 50 and 

10,000 you are dealt another hand of 
cards and the game continues with a 
new bet. 
To reduce or enlarge the lowest 

bet allowed go to the WRT mode 
and STEP 23 on P6 and change the 
50 of 50 M INF to whatever you 
wish. To reduce or enlarge the end 
of game total go to the WRT mode 
and STEP 131 and change the I 
EXP 3 which is 10,000 to whatever 
you wish; EXP need not be used. 

Program 2. Mr Dor man's program. 

P0 11 S t e p s +1 
GSB P9j M inF , 1 / x , X, GSE P9, = 
F r a c , 
X, MRF, = , GSB P4 
P1 9 S t e p s +1 
GSB P9, + / - , + , MR I F ; =.. Mir . F, 
Inch MRF/ GSB P4 
P 2 5 S t e p s + l 

GSB P9, X, GSB P9, = , GSB P4 
P3 5 S t e p s + l 
GSB P9, + , GSB P9, = , GSB P4 
P4 6 StePS+1 

IHB, M i n IF., x * y , l , M + l F , x * y 

P6 25 S t e p s * 1 
GSB P9, GSB P4, GSB P I , 1 , M - I F , 
LBL0, 1, M + F , INI i , MRF, x * y , 
1 , M - r , x y , IND, MINF, 1, 
M+F, MRIF, x=F, GOT09, GOTO©, 
LBL9, GSI P9, GSB P4 r ? 6 S t e p s + l 
GSB P9, x t GSBP9, x * y , = , 
GS3 P4 
P8 4 S t e p s * 1 

GSB P 9 , + / - , GSB P4 , GSB P3 

P9 7 S t e p s + l 

MRIF, x=6 , i / x , 1 , M - I F , INB, MR 

f o t a . l 78 + 9 = 87 s t e p s 
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20 BEST PROGRAMS 
for the 

ZX SPECTRUM £7.95 
PROGRAMS 

lor the 

iC iS^- : ; -

Z80 OP CODES £1.45 
A •nutt lor l»ir tx-0-nr.rr tna tn« « . p » o p « o ® f » w « » 

Thl* rur.0 f»«d> -KlC^f I n n i l l 600 plut /SO 
mpch-nt COae •ntiiuciiOAt d*<im«l «nd »>c>»a«c.m>< w i n 

mnrsjiromcs £*Ch Op Co«« .» tuccmcllv n i n *nd 
: ' 0 « i«U«».ica<l Suc.p rd in « e<ot*ci'.t u»nip*i*iM n j I ' « i 

fMy ret«<«ncc jnO Ovrtnltty 

£6.50 PROGRAMMERS 
TOOLKIT ZX81 
'«*fcilNn< torn <!>tltfS« 
• At Vvva i * mn^J-ui». «• COf0 • *>.»oovu« * 
St A AI V.I . V 5 V«v • ftv Vt».' 

1 OCl( ̂ C Dl ftpflf o i<Nf :ummiril 
'MfPlACI<'iar»:>*nkia>NM«*V'a '•>»-• n^-^jciolCHi'ro 
t.. ,». 
• l U i l r o c i wM - n t i i ^ i n i i i ' w . o ym i i . i f ^ n i w u i i ' m i t » r r > >"« 
• I i'IU preqtam ».".*«) vOv 

• 

PILOT * ZX81 
r*mr- «hr»l wjtctmg i i j . I 
».1iV>V"'J " »')'J» i*>o«,ril»«H 
imU aMM«u lW I tWUU I * . 

vv »-l»w»>il»>»"» V•••, ^ 
K « - U i M « a i l n i i » i ( O i O 
.M ' VKW r«»»> «lo-q.n A..:v»l> 
MtaftfPlV^hlMtU IhHttunWiW 
« i . i t m i • 
» » • • «•' a«»«di»liy.ng 10 W 
I i M U ^ ' i I i k ' mw i * •'•(•r»»«sj 

U b l ^ M i h l i U d M 
U l »<JM A^l't.f 

.>f̶  T .In. H u mi--i» 

£5.95 

V 

ZX81 HARDWARE 
16K MEMOPAK (expandable) £29.90 
32K MEMOPAK (expandable) £49.90 
64K MEMOPAK £79.00 
56K Ram pack £54.95 
HRG MEMOPAK Hi ResGraphics £59.80 
MEMOPAK Centronics printer 
interface £39.90 

ZX81 CASSETTES 
SPACE INTRUDERS (16K) £5.95 
STATISTICS (IK) £3.75 
LANGUAGE DICTIONARY (16K) £3.75 
LINE RENUMBER I16K) £4.95 
NAVAL BLOCKADE 116K) £5.95 

ZX81 BOOKS 
HINTS & TIPS for the ZX81 £3.95 

SPECTRUM 
ASSEMBLER/DISASSEMBLER £8.95 
• Two programs on one cassette 
• Comprehensive instructions 
• Great value for money 

Mr HELPLINE the man who answers your ZX queries in his 
column in Sinclair User, the author of HINTS & TIPS FOR THE 
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 
* 20 original programs for you to load into your Spectrum. 
* 20 interesting programs for you to enjoy and learn from. 
* 20 great programs to teach you about fixed and variable length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more . . 

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 
Program Titles Include: 
Machine code editor ̶ Write, modify, exend and load machine 

code using this all-Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file ̶ Learn about fixed length records, save 
numeric and string fields, add to. sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 

Duckshoot Learn how to manipulate the attribute 
file and have fun at the same time. 

Diary Binary searches and variable record 
lengths are explained with this useful and 
interesting program. 

PLUS: FOOTBALL. DIGITISER, DATA PLOT, FUNCTION PLOT, 
REGRESSION, HISTOGRAM. LINE RENUMBER and many more. 

NIGHT FLIGHT £5.95 
For the 16K o» 48K SPECTRUM 

• 
• 

• 

A S I A / H A o p C U f . 1 
1 1 

A l t 
I t . " "1 

PUC. L 

C = ) 

a 
F l C 

: 1 1 
FTPRT 

( 1 

C = ) 

a 
F l C 

one. 
W I N D • a t o / o firrCD 

FLY YOUR OWN O<CRAFT FROM TAKE OFF TO LANDING VM 
NAVIGATIONAL BEACONS, OVER MOUNTAINS AMI UNRIG A FULLY 
DETAILED DIRECTION FINDING AND INSTRUMENT LANDING SYSTEM 
"YOU ARE THE PILOT OF A LIGHT AIRCRAFT FLYING AT RWGHT. "YOU 
MUST USE VOU» S U ARID JUTJGMMT TO FTY YOUR Â CRAFT 
ACCURATELY OVER RADK) BEACONS AND THEN LAND SAFOLY ON THE 
RUNWAY 'HAZARDS ARE MOUNTAINS AND C»O» WMDRI 
"INSTRUMENTS AITIFIC.IL HORIZON, NON DREE&ONAL ICON. 
VHF OMNIDIRECTIONAL RANGE. INSTRUMENT UWNWIG SYSTOM 
•READOUTS: GEAR. FLAP. AIR SPEED, DISTANCE MEASURING 
EQUIPMENT. VERTICAL SPEED. RPM ANIL HC*<J.NG 'VISUAL 
DISPLAY OF RUNWAY ON APPROACH ' 5 MODES FROM TAKE OFF 
TO AUTOPILOT 'HAPPY LANDINGS 'WR ITTEN BY A 
QUALIFIED PILOT* 

Q 

PUCKM AN NEW! 
* Ai- j<ho" <1.»pl». 
* Stc-u' i r» rnjtt «o» load 
* Ooog«rh«ei,ou»wr>oco»* 

10 0»VOU> VOv 
• Auiomjl ir option 

">*cr>vit pl«yt .¦sc« 
* (ytt kr,oo»'<1 c l ip l t * 
* fu l l mt l iuo ion d i tpUi 
' Continuous scoong 
" ih ( 0«»i K t » r 10 M l< 
' » * h i n utf' 

QuKk 
C-XKO 

ZX81 £5.95 
ti u $ 

QUANTITY PRODUCT COST 

TOTAL 

NAME 
(MOCK CAPITALS PT«.ISC) 
A0DRESS 

MY ACCESS1 BARCLAYCARD NO. T*. . . 

SIONED 
POST TO HEWSON CONSULTANTS . DEPT YC. 60A ST M A R Y S STREET. WALL I NGFORO . O XON OX IOOEL 
TEL (0491) 36307. 
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COMPUTERS-WEST WALES 
BBC MICRO'S IN STOCK NOW 

MODEL A̶£299 
MODEL B̶£399 

FEATURES INCLUDE: 
• 73 KEY FULL TRAVEL KEYBOARD 
• HIGH DEFINITION COLOUR GRAPHICS 
• 3 VOICE MUSIC SYNTHESIS PLUS 'NOISE'. 
• 10 USER DEFINABLE FUNCTION KEYS 

PLUS MUCH, MUCH MORE 
EXPANSION OPTIONS (MODEL B) INCLUDE: 

• DISC * COLOUR MONITOR • PRINTERS 
• SPEECH SYNTHESIS • PADDLES 

• SECOND PROCESSOR 
A/B UPGRADES (SAME DAY BY APPOINTMENT) 

£106 

WE ALSO STOCK THE ATOM AND ZX81 MICRO'S AND 
A WIDE SELETION OF COMPUTER SOFTWARES BOOKS 

A L L P R I C E S I N C L U D E V A T A T 1 5 % 

S E C U R I C O R D E L I V E R Y £ 1 0 . P O S T £ 3 

CARDIGAN ELECTRONICS 
CHANCERY LANE INEAR WOOLWORTHSI 

CARDIGAN, DYFED 
TEL: 0239-614483 

HOURS MON/SAT 10 am TO 5pm CLOSED ALL DAY WEDNESDAY 

BBC Micro SOFTWARE 
FROM 

FERNLEAF 
MICROSYSTEMS 

1. WORD EDITOR £12.50 (p + p inc) mode l B 
4 i>ng«s of text to write, delete. save, load, ;nsen, draw tables, print etc 
Package includes Manual Ideal for almost all writing needs. Drives any printer 
for fritted printing & special formatting by embedding ASCII codes in text, to 
printer. 

2. HOME-FINANCE £12.50 ( p+ p inc) mode l B 
Another must for the BBC micro owner Package maniputotos 10 separate 
accounts; Knrvdloa direct dctxt, standing orders, financial forocasts plus printout*, 
includes manual. 

3. SKY-BIRD £9.00 ( p+ p inc) mode l B 
IncrodMe game m fast real t>me graphics, exciting sounds ft mult i coloured 
graphics. Guide the flight of the sky bird behind mountains, avoid the Iazei havA 
but watch out for unknown dangers behind the Mis Employs skill and returns 
untold enjoyment for a'l. 

4. SCREEN-DUMP £6.00 (p+ p inc) mode ls A + B 
Superfast machine code program. Auto adjusts to any modi; o l user's screen 
display and dumps screi-n in 3 selectable sizes wi th colour discrimination. 
Includes instructions to use any printer. 

We offer quality software to 
compliment the quality of this micro. 
We also write software to order. 

Enquire in writing. 
Enclose SAE. 

FERNLEAF MICROSYSTEMS 
SILVERGROVE INNHAMS WOOD 
CROWBOROUGH. SUSSEX TN6 1TE 
Tel: Brighton 565303 
or Brighton 603191 

Orders to: 

Retail dealers 
offered big 
discounts 

i 
X V ® 3 

'-•j-fi 

tmm 
mm 

I^Qutotom 
The sole SINCLAIR agent for 
the Arab Wor ld ̶ now also 
agent for JUPITER ACE and 

APPLE! 
We are interested in 

sof tware, publ icat ions, add-
ons etc. 

Do not miss th is oppo r tun i t y ̶ 
send samples of all you have to: (1 

Z) 
P.O. Box 147, Jeddah, 

Saudi Arabia, Tel: 660421Z 
Telex 402 276 Au t o r am S.J. 

Wo aro working to develop an ARABIC computer j 
anyono interested please contact u s j 

STAQ 
SOCCEfi 

AN EXCITING NEW GAME 
FOR THE ZX81 (16K) 

. ALL THE ACTION OF REAL FOOTBALL 
^ PASS - SHOOT - DRIBBLE - TACKLE 

CORNERS - FREE KICKS - THROW-INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED GRAPHICS 

MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 *STAR# WORLD CUP SQUADS 

MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 

'A truly original and absorbing game' 

ONLY £5.95 
Please make cheques and postal orders payable to: 

WaUon Sof tware Services Ltd. 

I . Ivy Cottages. Long Road West. Dedham. Essex C07 6KL 

A l low 14 days for delivery 
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SOFTWARE FILE. 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

Snake 
K Feary, 
Wend over, 
Buckinghamshire. mm 
SNAKE IS FOR an expanded ZX-81, and was 
inspired by a game which, when reviewed for 
the BBC Micro, was said to be addictive. The 
object is to move the snake around the screen 
so that it can eat plus signs and make its body 
as long as possible. Any key in the top row wi l l 
move the snake up. Any key in the bottom 
row, except Shift, wi l l move it down. Any key 
on the right of the middle two rows moves it 
right and any key on the left o f the middle two 
rows moves it left. 
Using > ,< ,A or V the snake's head points in 

the direction of motion. As it moves more plus 

signs and obstacles ̶ black squares ̶ appear 
at random positions. I f the head hits an 
obstacle you must stop pressing the keyboard 
before changing direction or destroying the 
obstacle by pressing Shift. I f the obstacle does 
not disappear then you were not trying to 
move the head into that square and wi l l have 
to press a key in the direction of the obstacle to 
be destroyed. 
Each obstacle eliminated shortens the snake 

by one segment. The game ends when the 
score is zero or when you try to move into a 
square which has part o f the snake's body in 
one of the four surrounding squares. Each 
time it moves the characters making up the 
body are inverted. This gives the illusion of 
motion and locates the new address of the 
snake's tail. 
The program contains some useful instruc-

tions, Exx swaps bc,de,hl for their alternate 
registers and is shorter and faster than having 
to Push and Pop all three pairs. 

EX (sp).hl 
swaps the two bytes at the top of the stack and 
the contents of hi and saves having to " I d " 
into a variable. It also demonstrates the use of 
FD instructions. 
These use the iy register which is loaded 

with 4000h unless you alter it. The bytes after 
FD arc the same as i f using hi, except when hi 
is in brackets, then the third byte must be a 
displacement measured from iy just like 
relative jumps. The only exception is 

jp(iy» 
which would be just FD E9. There are no FD 
ED instructions nor 

ex de.iy 
otherwise any instruction using hi wi l l work. 
To load the program create Rem lines 1-10, 

each 43 characters long. Then Poke 16511,230 
and Poke 16512,1 to make one long line. Use 
the often-published hexloader to enter the 
code, add; 

2 RAND USR 16653 
and then save before running. 

4682 d i s a b l e l i s t 76 76 
SCOR 38 28 34 37 

TOP £• 2fi 0E 00 00 
L ine 00 00 00 00 

00 00 00 00 
H 00 00 00 2D 

I - S C 2E 16 38 28 
ORE 34 37 2fl 0E 

00 00 00 00 
48R4 ui®/ l e f t FF DF 00 20 
Test S t r r i ah t /down 00 02 00 20 
40RC GAME RC R6 B2 AA 
6a/*? OVE 80 B4 BB Aft 
Over R B7 
40B5 • 1 b i t 0, (L.FRAMES) FD CB 34 46 

r e t z C8 
Test add a , I 85 
Rnd r e t pe E8 

o a l l »2 Rnd CD C9 40 
r e t nz C0 
Id ( h i ) , 128 36 80 
c a l l «2 Rnd CD C9 40 
r e t nz C0 
Id ( h i ) , 2 1 36 15 
r e t C9 

40C9 •2 Id h i , (SEED) 2R 32 40 
•3 Id de,(HSD LFRM) ED 5B 33 40 

Rnd add h l , d e 19 
Id <SEED) /h i 22 32 40 
add a ,h 84 
and 31 E6 I F 
CP 23 FE 17 
j r no #3 30 Fl 
i nc a 3C 
l d - U , a 47 
add a, I 85 
and 31 E6 IF 
Id c , a 4F 
c a l l P r i n t R t CD F5 08 
Id h l , ( D F . C C ) 2FL 0E 40 
Id a, ( h i ) 7E 
CP 8 FE 08 
r e t C9 

40EB •4 Id a, (SEGS) 3FT 40 40 
nett ED 44 

D lay Id b , a 47 
•5 Id c ,16 0E 10 
•6 d«o o 0D 

j r nz •6 20 FD 
d jnz »5 xe F9 
r e t C9 

40F9 #7 Id b/4 06 04 
push h i E5 

F ind Id h i / T e s t S t r 21 R4 40 
Se»s •8 Id d / ( h i ) 56 

inc h i 23 
Id e / ( h i ) 5E 
i nc h i 23 
ex ( s p ) , h l E3 
add h l /de 19 
CP ( h i ) BE 
j r z • 9 28 03 
ex ( s p ) / h l E3 
djnz *8 10 F4 

410D 

•9 POP de 
r e t 

D1 
C9 

Id de/Top L i ne 11 84 40 
Id be,32 01 20 00 
c a l l P r i n t S t r CD 6B 0B 
Id a/ 32 3E 20 
Id h i / ( D F . C C ) 2A 0E 40 
inc h i 23 
push h i E5 
Id C/23 0E 17 

• 10 Id b / a 47 
• 11 Id ( h i ) , 8 

inc h i 
36 
23 

08 

d jnz #11 10 FB 
inc h i 23 
dec c 0D 
Jr nz #18 20 F6 
Id b / a 47 

• 12 Id ( h l ) / a 
inc h i 

77 
23 

djnz #12 10 FC 
POP h i E l 
Id be,3,6 0 1 06 03 
Id ( SEGS) ,b FD 70 40 
Id ( T f l I L ) / h l 

8 
23 

3E 40 
• 13 Id ( h l ) , c 

inc h i 
8 
23 

djnz #13 10 FC 
Id ( D F . S Z ) , b FD 70 22 
Id (HEAD) /h I 22 3C 40 
Id ( h i ) , 18 36 12 
Id (MV),18 FD 36 42 12 
Id C/29 0E ID 
c a l l P r i n t At CD F5 0 8 
Id 0 / (H I - SCORE) FD 4E 7B 

c a l l P r i n t No. CD 98 0A 
•14 c a l l #15 P l a s e& 58 41 

j r #14 18 FB 
• 15 o a l l #1 Test RND CD B5 40 
• 16 c a l l #4 D l a * CD EB 40 
•17 c a l l Kscan CD BB 0 2 

Id a/ I 7D 
inc I 2C 
or z #17 28 F9 
r lea 07 
CP 253 FE FD 
j r nc #18 30 10 
CP 247 FE F7 
j r nc #19 30 14 
CP 223 FE DF 
j r nc #20 30 18 

• 18 Id be.38,59 01 3B 26 
Id de/ 33 1 1 21 00 
j r #21 18 0E 

•19 Id be/18/19 01 13 12 
Id d e , - l 11 FF FF 
j r #21 18 06 

•20 Id be,59,38 01 26 3B 
Id de , -33 11 DF FF 

•21 Id a / (MV) 
OP b 

3A 
B8 

42 40 

j r z #16 28 C5 
Id h i , ( TA I L ) 2A 3E 40 
Id b, ( h i ) 46 

#22 

•23 

•24 

•25 

41EF #26 

41FB #27 

4 IFF »28 

Chn» 
S««s 

•29 

Id h i , (HEAD) 2A 3C 40 
Id ( h l ) , c 71 
add h l ,de 19 
Id a, ( h i ) 7E 
C P 118 FE 76 
j r z #16 28 B7 
CP 128 FE 80 
j r nz #24 20 I E 
exx D9 
c a l l Ksoan CD BB 02 
inc I 2C 
j r nz #22 20 FA 
c a l l Kscan CD BB 02 
inc. h 24 
j r z #23 28 FA 
inc h 24 
j r nz #17 20 A6 
exx D9 
Id a , 8 3E 08 
Id ( h i ) , a 77 
dec (SEOS) FD 35 40 
j r z #30 28 57 
c a l l #27 CD FB 41 
j r #26 18 29 
push h i E5 
Id a , b 78 
exx D9 
POP h i E l 
c a l l #6 F ind S e * CD F9 40 
Id a , b 78 
exx D9 
and a A7 
j r nz #31 20 4D 
Id a, ( h i ) 7E 
CP 8 FE 08 
j r z #25 28 04 
CP 21 FE 15 
j r nz #16 20 80 
Id (MV) ,c FD 71 42 
Id ( h l ) , e 71 
Id (HEAD) ,h i 22 3C 40 
sbc h l , d e ED 52 
Id ( h l ) , b 70 
CP 21 FE 15 
j r nz #27 20 12 
inc (SEGS) FD 34 40 
c a l l #28 Chn» Set> CD FF 41 
Id be, 0 ,7 01 07 08 
c a l l P r i n t A t CD F5 08 
Id c , ( SEGS ) FD 4E 40 
j p P r i n t No. C3 98 0A 
Id h i , ( TA I L ) 2A 3£ 40 
Id ( h i ) , a 77 
Id h i , (HEAD) 2A 3C 40 
Id a , b 78 
xor 128 EE 80 
Id c , a 4F 
Id a, b 78 
exx D9 
Id b , ( SEGS ) FD 46 40 
exx D9 
c a l l #6 F ind Se«s CD F9 40 

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

Id ( h i ) , a 
c a l l #26 

77 
CD EF 41 

p o p be 
c a l l P r i n t No. 

C I 
CD 98 0ft 

#31 Id c , ( SEGS ) FD 4E 40 •32 Id be,0/10 01 0ft 00 
Id a . (H I - SCORE ) 3ft 7B 40 c a l l P r i n t ftt CD F5 08 

I d < h l > / C 71 CP c B9 Id C / 9 0E 09 
® x x D9 j r nc #32 30 0F Id de,Ga»e Over 11 ftC 40 
dJnz #29 10 F8 Id (H I - SCORE) ,c FD 71 7B c a l l P r i n t S t r CD 6B 0B 
exx D9 Id b, 0 06 00 #33 c a l l Kscan CD BB 02 
Id (T f l I L>/h l 22 3E 40 *>ush be C5 inc I 2C 

r e t C9 Id c .29 0E ID j r nz #33 20 Ffl 
#30 Id h b ( T A I L ) 2fl 3£ 40 c a l l P r i n t ftt CD F5 08 r s t 8 /$ CF 0D 

Not centipede 
Andrew Weekes, 
Truro, 
Cornwall. 
THIS PROGRAM is an entertaining game 
written for the ZX Spectrum. It is not a 
version o f the popular game o f the same name, 

but it is a completely new game involving 
manoeuvering a hungry centipede along a 
tunnel without touching the walls, while 
ga t ing as many grubs as possible. 

The characters used are defined on to the 
keys Q and P. 
Lines Function 
1-40 The introduction 

41-48 Defining the graphic characters 
70-100 Setting up the screen and variables 
110-150 Drawing the tunnel and centipede 
155-210 Movement of the display 
220-280 Display for losing the game and 

scoring 
The Poke statement ̶ Poke 23692,255 is for 
Scrolling the screen. 

C E N T I P E D E C 

P R I N T M T 2 1 

© A n d r e w U 

I N P U T H A R D 

KEY T 

I FOR X =0 TO 20 
10 PRINT RT 20.0; 

ENTIPEDE CENTIPEDE" 
11 POKE 53655,255 

. 3 1 ; " 

1 5 N E X T X 
1 6 C L S 
2 0 P R I N T : P R I N T ' 

e e k e s 1 6 . 1 1 . 3 2 • • 
2 1 P R I N T : P R I N T 

N E S S L E U E L ( 2 - 1 0 ) " 

2 2 I N P U T h 

2 3 I F h > 1 0 T H E N G O T O 2 2 
2 5 P R I N T : P R I N T : P R I N T 
3 0 P R I N T " P R E S S R N Y 

O S T R R T " : P R I N T : P R I N T 
3 5 P R I N T " G O B B L E T H E G R U B S 

P R I N T : P R I N T " U I T H O U 
T H I T T I N G T H E U f i L L S " : P R I N T : P R 
I N T " L E F T - ' Z ' R I G H T 
- - M 

4 . 0 P R U S E 0 
4-1 FOR X = 0 TO "?: RERD d 
4-2 POKE USR " p " + X , d 
4 . 3 N E X T X 

4 - 4 - D R T R B I N 0 0 1 1 1 1 0 0 , B I N 1 0 1 1 1 
1 0 1 / B I N 0 1 1 0 0 1 1 0 , B I N 1 0 1 0 0 1 0 1 , B X 
N 0 1 1 0 0 1 1 0 , B I N 10100101,SIN 0 1 1 1 
1 1 1 0 , B I N 0 0 1 1 1 1 0 0 

4 - 5 F O R X = 0 T O 7 : R E R D d 
4 - 6 P O K E U S R " q " +X , d 
4 . - ? N E X T X 

4 - 8 D R T R B I N 0 0 0 1 1 0 0 0 , B I N 0 0 1 1 1 
1 0 0 , B I N 1 0 0 1 1 0 0 1 , B I N 0 1 1 1 1 1 1 0 , B I 
N 0 0 1 1 1 1 0 0 . B I N 1 1 1 1 1 1 1 1 , B I N 0 0 1 1 
1 1 0 0 . B I N l i 0 1 1 0 1 1 

5 0 ' O V E R 1 
6 0 L E T ID = 0 
7 0 L E T 5 - = 0 / L E T 9 = 0 
3 0 B O R D E R 4 - : P R P E R 5 : I N K 1 
9 0 L E T p = 1 5 

1 0 0 L E T 3 = 1 0 : L E T b = 2 0 
1 1 0 C L S 

1 2 0 P R I N T R T 2 0 , a ; " . " ; R T 2 0 , b ; " 

GO T O 2 2 0 
1 3 1 I F S C R E E N $ ( 1 6 , p ) = " . " T H E N 

G O T O 2 2 0 
1 3 2 I F S C R E E N * ( 1 5 , p ) < > " " T H E N 
L E T c j = 9 + 1 : B E E P 0 . 1 , 0 
1 3 5 L E T S = S + 1 
1 4 . © P R I N T ; B R I G H T 3 ; R T 1 5 , p ; " $ 

1 5 0 
3 1 ; ' 
1 5 5 
160 
161 
162 
1 7 0 
1 7 5 
1 3 0 

P O K E 2 3 6 9 2 , 2 5 5 ; P R I N T R T 2 1 

R R N D O M I 2 E ; R R N D O H I Z E z 
L E T D> = I N T ( R N D * h ) - ( h / 2 ) 
I F m = 0 T H E N G O T O 1 6 0 
L E T i n = t t + R N D 3 - 2 
I F a > = 0 T H E N L E T 3 = 3 + ! » 
I F b < = 3 0 T H E N L E T b = b + f i > 
I F 3 < = 0 T H E N L E T 3 = 3 + R B 3 f t t 

) ; L E T b = b + R B S ( a ) 

1 3 5 I F b > = 2 9 T H E N L E T b = b - R B S ( 
10 ) ; L E T 3 = 3 ̶ R B S 

1 9 0 P R I N T R T 1 5 , p ; " " 
2 0 0 L E T p = p - I I N K E Y $ = " Z " ) + ( I N K E Y 

$ = " » - ) 
2 1 © G O T O 1 2 0 
2 2 0 P R I N T ; O U E R 0 ; R T 1 5 , p ; " 0 " : 
P R I N T R T 1 5 , p ; O U E R 1 ; " : P R U S 

E 0 : B E E P 0 . 1 , - 4 - 0 : B E E P 0 . 2 , - 3 0 : 
B E E P 0 . 1 , 5 0 : B E E P 0 . 3 , 0 : B E E P © 

. 5 , ̶ 4 - 0 
2 3 0 C L S ; F O R p = 0 T O 9 

P R I N T " Y O U S N U B B E D Y O U R N O S 
T H E T U N N E L U P . 

2 4 . 0 
E O N 
LL" 

2 5 0 
2 5 1 
2 5 5 

1 2 5 I F R N D > 0 . 9 T H E N 
, 3 + ( f b - 3 > / 2 ) , - j r 

PRINT RT 20 

N E X T p 
P R U S E 1 0 0 

C L S : P R I N T : P R I N T " Y O 
U S C O R E D " ; I N T ( s / 1 0 ) ; " P O I N T S " 
2 5 6 P R I N T : P R I N T " Y O U R T E 

' G R U B S -
P R I N T : 
( ( S / 1 0 ) 
P R I N T : 
P R I N T " 

Y P G R I N 
2 7 0 P R U S E 0 

a $ < > y " THEN 
230 RUN 

; 9 ; 
257 

; INT 
253 
260 

PRINT " 
+ 9 J ; " I N 
PRINT 
DO YOU 

THRT'S " 
TOTRL" 

URNT TO PLR 

LET 
STOP 

A $ = INKEYS. IF 

1 3 0 I F S C R E E N ? ( 1 5 , p J = " T H E N 

Four routines 
mm. 

David Graham, 
Richmond, 
Surrey. 

TH I S PROGRAM runs on an unexpanded 
Vic-20. I t wi l l not work on an 8K or 16K 
expanded Vic as the memory-mapped screen 
changes location. The program is comprised 
o f four machine-code routines. The character 
set runs through all 255 characters in the Vic 
memory, wi th very fast alternating borders 
and sound. A text window is left in the middle 

o f the screen so that any Basic print statement 
can be displayed ̶ line 240. 
Screen Clear 1 clears the screen or prints 

any character over the screen. The subroutine 
at line 300 changes eight bytes in Screen Clear 
1 to make it operate in reverse. Character Set 2 
prints the whole character set on the screen 
instantly. Border L is a simple program that 
runs through the border colour combination 
for a white screen. This is done so fast in 
machine-code that very thin lines of colour are 
seen around the border. 
Lines 30 to 210 Poke the decimal code into 

memory. Lines 220 to 310 are a small demon-
stration o f the machine code just entered. 
Notice in line 230 the charactcr in strings 
represents the F1 key pressed once. The 
character-set routine can be set to r im at 
varying speeds, the slowest speed takes two 
minutes 48 seconds and the fastest about 1.8 
seconds. T o change the speed, Poke 868, X ̶ 
where X is between 1 and 255. The sound of 
this routine can also be turned of f or lowered 
by Poke 831,X where X is between 0 and 15. 
For the Screen Clear 1 routine the character 

printed can be altered by Poke 915, X where X 
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is between 0 and 255 in the Vic Poke tables. 
The speed at which Scrccn Clear 1 runs can be 
altered by Poke 940, X where X is between 1 
and 255. 
The start and finishing addresses are given 

in Rem statements, between the data for the 
routines. I f you want to alter something per-
manently, change the data in the data 
statements. 
This is quite easy. For instance, i f you 

wanted to change 831 in the character set 
routine, simply count from 828 along to 831 in 
the data statement ̶ the number should be 15, 
̶ and change it to what you want. 
I f you want to alter something temporarily, 

Poke it in as a direct statement, then Run the 
line number in which the routine is called, 
avoiding Running the whole program. The 
whole program takes up 1,218 bytes and 
although the machine code is simple, the 
program produces some spectacular displays. 

SOFTWARE FILE 

Forth draw 
Simon Cross, 
Ipswich, 
Suffolk. mi 
DRAWING PICTURES on the te lev is ion scrccn 
may not be new but this program is written in 
Forth to run on the Jupiter Ace so it has a 
different structure to Basic drawing programs. 
The program enables straight and diagonal 
lines to be drawn and rubbed out on the 
screen. 
Load the program from the cassette by 

entering 
"load drawer" 

The program may then be run by entering 
"drawer" 

The keys around the G key control the 
flashing cursor as shown below. 

R T Y 
F G H 
V B N 

I f T , H, B and F are North, East, South and 
West respectively, then R, Y, N and V arc 
NW, NE, SE and SW. The cursor may be 
switched between drawing and rubbing out 
modes by pressing O. 
This program uses the plot function on the 

Ace. This function requires three numbers on 
the stack, the X co-ordinate, the Y co-ordinate 
and the Plotting mode. The other words in the 

10 REM01982 D.J.N.G. 
20 REM • MACHINE-CODE • 
38 FORP1"828T0992:READP2:POKEP1, P2:NEXTP1 
40 REM CHARACTER SET. 
30 REM <828-957) 
60 DATA169,0,162,15,142,14,144,162,0,160,0,153,0,30,153,8,31 
70 DRTA200,192,242,208,245,201,255,248,60,32,94,3,232,138,76,69,3,72,138,72,152, 
72,160 
80 DATA10 
90 DATA140,232,3,160,47,162,215,142,10,144,142,12,144,232,224,241,208,245,140,15 
,144,136 
100 DATA192,40,208,235,206,232,3,208,228,162,0,142,10,144,142,12,144,104,168,104 
,170,104 
110 DATA96 
120 REM SCREEN CLEAR1 
130 REM <914-957) 
140 DATA169,32,160,0,162,241,153,0,30,157,6,31,32,168,3,200,202,192,242,208,241, 
96,72,138 
150 DATA72,162,1,142,252,3,162,255,202,208,253,206,252,3,208,248.184,170,104,96 
160 REM CHARACTER SET2 
170 REM <958-971) 
180 DATA160,0,169,0,153,242,30,200,152,192,255,208,247,96 
190 REM BORDER 1 
200 REM <972-992) 
210 DATA162,255,142,247,3,162,31,142,15,144,202,224,24,208,248,206,247,3,208,241 
,96 
228 PRINT"3NMMM«MI PRESS FI" 
230 SYS972:GETAt: IFR$O"i"THEN230 
240 PRINrriWWWDIWHW*- VC20 CHARACTER SET -":SYS828 
250 FORT«0TO500:NEXTT 
260 PRINT"?]": P0KE36879,8 • P0KE915,64: SYS914:GOSUB380:P0KE915,32 : SVS914 
270 P0KE915,64:POKE940,10:SYS914 = GOSUB300:P0KE915,32 : SYS914 
280 PRINT"!}- THE CHARACTER SET • FORP-8TO400: NEXTP SVS958 
290 FORP-0TO400:NEXTP :GOTO280 
300 P0KE916,160:P0KE917,241 P0KE918,162 P0KE919,0:P0KE929,136:POKE930,232:P0KE93 
1,224 
310 P0KE932,242 RETURN 
program test to see i f any of the keys specified 
have been pressed and alter the values of X , Y, 
and Colour appropriately. One interesting 
aspect is the method of testing to see i f a key 
has been pressed and then leaving the result as 
a flag on the stack. The position of the cursor 
is then tested to see i f movement in the desired 
direction wil l take it of f the edge o f the screen; 
this result is also saved on the stack. The flags 
on the stack are then tested using the And 
function and, i f true, then the X and Y co-
ordinates are changed accordingly. 

0 VARIABLE X 
0 VARIABLE Y 
0 VARIABLE COLOUR 
: X + X @ 1 + X I ; 
: X- X @ 1- X I ; 
: Y + Y @ 1 + Y ! ; 
: Y- Y @ 1- Y ! ; 
: UP INKEY 116 Y @ 45 < AND IF Y + 
THEN ; 

: DOWN INKEY 98 = Y @ 0> AND IF Y-

THEN ; 
RIGHT INKEY 104 = X @ 63< AND IF X + 
THEN ; 
LEFT INKEY 102 = X @ 0> AND IF X-
THEN ; 
DIAG1 INKEY 114 = X @ 0> Y @ 45 < AND 
AND IF X- Y+ THEN ; 
DIAG2 INKEY 118 = X @ 0> Y @ 0> AND 
AND IF X- Y- THEN ; 
DIAG3 INKEY 121 = X @ 6 K Y @ 4 5 < AND 
AND IF X+ Y + THEN : 
DIAG4 INKEY 110 = X @ 63< Y @ 0> AND 
AND IF X+ Y- THEN ; 
CHANGE COLOUR @ IF 0 COLOUR I ELSE 
1 COLOUR ! THEN ; 
COLOUR? INKEY 48 = IF CHANGE 50 200 
BEEP THEN ; 
INPUT? COLOUR? UP DOWN RIGHT LEFT 
DIAG1 DIAG2 DIAG3 DIAG4 ; 
ZERO CLS 21 Y ! 31 X I 0 COLOUR ! ; 
DRAW X @ Y @ COLOUR @ PLOT ; 
FLASH CHANGE 250 0 DO LOOP ; 
DRAWER ZERO BEGIN INPUT? DRAW 
FLASH DRAW FLASH 0 UNTIL ; 

Bat stop 
P Johnson, 
B/ythe Bridge, 
Stoke-on- Trent. D M 
HERE IS MY version of Breakout for the 
Dragon 32. The program enables you to 
choose whichever keys you want for the bat 
movement. However, because of the way the 
Inkey$ function works, oncc you have pushed 
the key for right, the bat wil l move right until 
you press another key to stop it. The same is 
true of the left. At first this is difficult to do, 
but you wil l improve with practice. Suggested 
values for the first run are a ball speed of 30 
and a bat size of 7. The lower the number you 
input for speed, the faster the ball wil l move. 
The program wil l work on a colour or black-
and-white set. 

1 0 ' * » B R E A K O U T * * 
2 0 ' < * < C > 1 9 8 2 BY P . J O H N S O N * * 
3 0 C L E A R 3 0 0 0 
4 0 H - 5 0 0 : R W - 2 : N » - " T H E C OMPU T ER " 
SO GOTO 1 1 1 0 
6 0 S - 0 
7 0 C L S 1 
BO A « = " " : B * ' " " : C » « " " : D * = " M 

9 0 F 0 R A - 1 0 2 4 TO 1 0 5 5 : P 0 K E A , 4 0 s P 0 K E A * 4 4 8 , I 7 2 : N E X T A 
1 0 0 F O R A ^ O TO 3 0 : A S = A « * C H R « ( i 7 4 > : B « = D « + C H R « < 1 9 0 > : C » - C « * C H R * < 2 5 4 > i D « = D * + C H R « ( 2 2 2 > 
:NEXTA 
1 1 0 7 3 3 2 . A * 
1 2 0 SOUND 6 0 , 1 
1 3 0 7 3 6 4 . B t 
1 4 0 SOUND 6 0 . 1 
1 5 0 7 3 9 6 , C * 
1 6 0 SOUND 6 0 , 1 
1 7 0 FOR A - l TO R W : ? 3 9 6 + < A * 3 2 ) , D « : S O U N D B 9 . 1 : N E X T A 
1 6 0 P L » « " " s S C * = " " : F 0 R C = 1 TO S Z : P L * = P L * + C H R * ( 1 3 1 > : S C % - S C * + " ":NEXT C 
1 9 0 F 0 R A - 1 0 5 6 TO 1 4 4 0 S T E P 3 2 : P O K E A . 1 3 8 J P 0 K E A * 3 1 . 1 3 3 i N E X T A 
2 0 0 POKE 1 0 2 4 . 1 2 8 : P O K E 1 0 5 5 . 1 2 8 : P O K E 1 4 7 2 . 1 2 8 : P 0 K E 1 5 0 3 , 1 2 8 : P O K E 1 4 4 0 . 1 2 B : P 0 K E 1 
4 7 1 . 1 2 8 
2 1 0 B L « 1 2 9 0 * R N D < 1 0 ) 
2 2 0 P L " 4 2 7 
2 3 0 V ̶ 3 1 
2 4 0 POKE B L , 7 9 
2 5 0 P O K E B L , 1 4 3 

(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
260 -VJPL.PL*; 
270 IF BL 1408 AND (V - 31 Oft V - 33 ) THEN BL-BL+32:GOTO 290 
280 BL-8L+V 
290 IF PEEK ( B L ) < 1 4 3 THEN 430 
300 73480 , " • •SCORE"" j & : " » * " ¦ 
310 POKE B1..79 
320 F0f tC"0 TO BS:N£XT C 
330 T*=INKEY* 
340 IF T * - " " THEN T» -P * 
350 P*»TS 
360 I F TSv>R I * AND T S O L I * THEN 230 
370 *>3PL.SC*: 
380 IF T * - R I » THEN PL-PL+2 
390 IF T * « L I * THEN PL -PL - 2 
400 IF PL<417 THEN PL -417 
410 IF PL>44 7-SZ THEN PL -447 -SZ 
420 GOTO 230 
430 A-PEEK<BL>: IF A >172 THEN SOUND . I ELSE SOUND 10. 1 
440 IF A -128 THEN V--V«GOT0280 
430 IF A -140 THEN RW-RW* I : PLAY"T255V10DEFGABCCBAGF:ED" : GOTO 70 
460 IF A=133 THEN 550 
470 IF A -138 THEN 530 
480 IF A - 1 72 THEN 690 
490 IF A O 131 THEN 370 
300 ' * *H IT BALL** 
510 IF V - 31 THEN V̶33 iG0T0 280 
520 IF V -33 THEN V̶31-.GOTO 260 
530 IF V - 31 THEN V»33:GOTO 280 
540 IF V=-33 THEN V̶31sGOTO 280 
550 IF V - 33 THEN V-31JGOTO 280 
360 IF V - - 3 1 THEN V̶33:GOTO 280 
570 ' • •SCORES** 
580 IF A -174 THEN S-SMOO 
390 IF A - I 9 0 THEN S -S»75 
600 IF A -234 THEN S-S*-30 
610 IF A -222 THEN S»S»20»<RW-1) 
620 IF V - - 3 3 THEN V-31 :G0T0 640 
630 IF V̶31 THEN V - 33 
640 POKE BL .143 
650 ST-BL 
660 BL-BL+RND<3)-2 
670 IF PEEK<BL>"133 OR PEEK<8L) -138 THEN BL-ST 
680 GOTO 280 
690 ">5339. "PRESS THE * 3 ' KEY" ; 
700 I F INKEY*-C>"3" THEN 700 
710 CLS1 

720 SOUND 89 . 1 
730 IF H>S THEN 900 
740 H-S 
750 CLS3 
760 A»̃ " " j FORA - I TO 32 :A* -A*4CHR*(1S9>INEXTA 
770 ->30. A * : 
780 73448 .A« : 
790 7 3 3 2 . " « * * * « • • « ( * • » • * » * * • * • * * * * • * * * * • * * " 
BOO 7 3 6 4 . " * YOU HAVE GOT THE HIGH SCORE * " 
810 7396 . " M * * * * * * ( « * x x * * > t ( i t t ( * x s * « * * x tt" 
820 73160."PLEASE TYPE THE NAME YOU WISH TO" 
830 ">3224. "BE KNOWN BY !. PRESS THE 'ENTER* -
840 73288 . "KEY . (MAX .12 LETTERS) . " 
850 INPUTN* : IF LEN<N*>>12 THEN N * - LEFT * (N t . 1 2> 
860 ' ' 3384 . " I S THIS CORRECT<Y/N) ?•• 
870 INPUT Y* 
880 IF Y « - "N " THEN 750 
890 IF YS-. > "Y " THEN SOUND 1 . HG0T 0 860 
900 CLS8 
910 A *= " " :PORA= I TO 32 :A*=A*»CHR*<191) :NEXTA 
920 ° 3 0 . A» ! t ">3448. A * : 

930 7364."»*««BREA>OUT BY PAUL JOHNSON****" 

930 A * - " ' 
960 P * -<16 *LEN<STR*<H I ) ) 
970 L * - L EFT * <A * . < 3 2 - P ) / 2 > « " » *H IGH SCORE " •STR*<H» • " * * " 
980 ^ 3160 . L « 
990 P=I4«LEN<N*> 
1000 L * - L E F T * < A * . < 3 2 - P ) / 2 ) • **HELD BY " . N * + " * * -
lO lO 7 3 2 2 4 . L * 
1020 73288 . " •• 
1030 • '3352. "THE LAST SCORE WAS"«S 
1040 " '3416. "PRESS ' 3 ' FOR NEXT GAME" 
lOSO " '3480, " < PRESS *C» TO ALTER CONTROLS)": 
1060 T * - INKEY* 
1070 IF T *= "C " THEN 1110 
1080 IF T* • " 3 " THEN 1060 
1090 PLAY"T255V10ABABABABABABABABABABABA8ABAAT6AB" 
1100 GOTO 60 
11 10 CLS 
1120 7333 . "KEY TOR R IGHT" : : INPUTRIS 
1130 7397 . "KEV FOR LEFT " i : I NPUTL I * 
1140 ̃3161 . "BALL SPEED<0-40) "5 : INPUTBS 
1130 IFBS<0 OR BS 40 THEN 1140 
1160 ">3236, "BAT S I Z E ( 1 - 7 ) " ; : I N PUTSZ 
1170 I F SZ<1 OR SZ>? THEN 1160 
1180 GOTO 60 

Typewriter 
David Prideaux, 
Croyvnhill, 
Plymouth. 

HERE IS A program which provides the basic 
facilities of an electronic typewriter for letter-
writ ing, namely continuous-tcxt entry, editing 
for errors and justification of the right-hand 
margin. 
The printer codes used are for the Epson 

range of printers: no doubt the procedure 
ProcMenu could be adapted to suit other 
printers. In terms of memory requirement the 
program should run on BBC Model A micros, 
but for the most effective display mode 0 is 
used and this demands a Model B. 
The program uses a series of procedures, 

starting with ProcLinc which reads characters 
from the keyboard and puts them into a string 
A$, unti l it exceeds the length of a line W. The 
complete line is then put into an array PrintS, 
while the remainder of AS goes on to have 
further text added to it. 
Three control characters are entered in the 

text, cursor right for Newline ̶ line 240 ̶ 
the Tab key for a new paragraph ̶ line 250 ̶ 
and Return on completion to process the text 
̶ line 200. ProcChcck steps through the 
entered text in the array, a line at a time, 
giving options to accept the line, correct it or 
pad it out to justify the right-hand margin, by 
adding spaces ̶ ProcPad. Finally, ProcPrint 
reads the contents of the modified array to the 
printer. 
The test used to recognise the end of a word 

in the text is by locating spaces. Consequently 
the neatest effect is achieved by placing 
punctuation marks immediately after a word, 
w i th no intervening space, and always 
following punctuation marks with a space ̶ 
except for open quotation marks. 

10 REM • • T Y P I S T * * 
2 0 REM ( c ) D a v i d P r i d e a u x 1982 
3 0 * TV2 3 3 
4 0 MODE© 
3 0 0NERRQR GOTO980 
6 0 VDU19 ,O , 4 ; 0 J 
70 P R I N T " " F O R M A T : " " " A3 : 41 l i n e s , 30 w i d e . A4 : 6 0 l i n e s , 7 3 w i d e . <Nor 

mal p r i n t ) " ' " 7 9 w i d e . (Condensed p r i n t ) " ' 
8 0 I N PUT " P l e a s e e n t e r r e q u i r e d p r i n t i n g w i d t h "W 
9 0 DIM P r i n t * < 6 0 ) : D I M L l H ) i l n o - l : A * - " " 

100 « FX4 , 1 
110 CLS 
120 P R I N T ' " I g n o r e n i s t a l o e w h i l e t y p i n g i n y o u r s c r i p t . Use c u r s o r - > f o r 

now l i n e , TAB f o r new p a r a g r a p h , RETURN when f i n i s h e d . " ' " P l e a s e s t a r t t y p i n g . " 

130 MOVE WM 6 , 1 0 2 4 : DRAW W * 1 6 , 0 
140 Y-VPOS+2 
150 FOR l i n e - 1 TO 6 0 : PR0C1 i n e : NEXT 
160 END 
170 REM *PROCEDURES* 
180 DEFPR0C1 ine 
190 G»GET :A *=A*+CHR* (G) 
2 0 0 I F G< >13 GOTO240 
2 1 0 N0L=1 n o + 1 
220 P r i n t * < 1 n o * 1 ) ®A * : PROCcheck 
2 3 0 PROCp r i n t : END 
240 I F G< >137 GOTO250 ELSE P r 1 n t * «1 n o+1 > - A * i A*=» l n o - l n o * l i Y - Y + l 
230 I F G<>9 GOTO260 ELSE P r i n t * < l n o * 1 ) - A * : A * - " i l n o - l n o + 2 : Y»Y+2 
260 PRINTTAB < 0 , Y ) ; A * t TAB<W+2)51 no 
270 I F L EN<A * ) OW GOTO190 
2 8 0 PRINTTAB < 0 , Y ) I S PC (W+ l ) 
2 9 0 MOVE W*16 ,1024 tDRAW W+16 , 0 
30O l n o « l n o + 1 : N =W+ 1 
3 1 0 REPEAT 
3 2 0 N » N - 1 : P * » L E F T * ( A * , N ) 
3 3 0 UNTILASC <M I D * ( A * , N , 1 ) > »32 
340 A * » R I GHT * ( A * , L EN <A * > - N ) 
330 P r l n t * U n o ) - P * 
360 P R I N T TAB < 0 , Y ) ; P * 
3 7 0 Y a Y + 1 i I F Y>22 Y - I 
3 8 0 ENDPROC 
3 9 0 DEFPROCp r i n t 
4 0 0 • F X I S , © 
410 * F X 4 , 0 
420 VDU 1 . 2 7 , 1 , 5 6 : R EM C a n c c l p a p e r - o u t a l a r m 
430 PR INTTAB<0 ,NOL+1 ) 1 "Do y o u wan t p r i n t e r o n ? < Y / N > " : R - G E T i C L S t I F R - 8 9 OR R«1 

21 PROCmenuiVDU2 
440 MOVE W»16,1024 :DRAW W»16 ,0 
4S0 FOR N - 1 T 0 NOL t PR I NTP r i n t * <N> : NEXT : VDU3 
4 6 0 V D U 1 , 2 7 , 1 , 7 0 1 1 , 1 8 ; 1 , 2 7 , 1 , B 7 , 1 , 0 ; 1 , 2 7 , 1 , 7 2 : R E M Ca n c e l p r i n t o p t i o n s 
470 ENDPROC 
480 DEFPROCchocK 
4 9 0 CLS 
3 0 0 P R I N T T A B < 1 0 , 0 ) 1 " L i n e c n e c k " 
310 FOR N"1TO1300 :NEXT 
3 2 0 FOR N=0TO NOL 
5 3 0 MOVE W*16 ,1024 :DRAW W * 1 6 , 0 
5 4 0 PRINTTAB < 0 , N ) ; P r i n t * ( N ) l T A B ( 6 5 , 0 ) ; " L i n e " ; N 
5 5 0 P R I N T T AB < 0 , O > : " I s l i n e c o r r e c t ? N t o e d i t , SPACE i f OK, RETURN t o j u s t i f 

1 122 YOUR COMPUTER. FEBRUARY 1983 



SOFTWARE FILE 
V• ' 

' t o 
370 
380 
390 
600 

IN> 
610 
620 

T-OeTtJF 1 - 13 PROCp*djQOT062o 
IF T - 32 GQT0620, f 
• r x 4 , « 
v o o u 
P* INT-Copy 1 i n « K l l h c o r r e c t i o n , t h on RETURN. • iflPC<23» I I K P U l L l f * - " P r i n t * 

N̶N-1 I PR!NTTAB<0,S>¦3^C<M) 
PR!NTTAS l d , N I I I ' r i n t t ( N I I PRINT!AS (O, N» 1 J i P r » n t * <N* t I I NEKT 

630 ENCRROC 
6*0 DEFPROCpad 
650 IF INSTR<PrmtO<N>, - - ) - l P f l f f l ! ELSE PAR-1 
660 S » »O i 8 » - ' -
670 FOR S-PAR 7Q W 
600 IF A SC< n l D * ( P r > n t « <H> l 6 , I ) l - 3 2 AND ABC< « I D » <P r i n t • ( N ! , 8 - 1 . J > ) - 3 2 8 - D * l i O 

OTOfrOO 
6?0 IF A$C<n :D«(P r>n t»<N> ,« , 1) » - 3 2 <1P-SI»MIL<8F>*Si l»»Q«*MID«<Rr i n t 0 <N> , L 10P 

- I ) » l , S - L < 6P - i > -1 > 
70O NCXTS 
710 P r l n t » < N > - " " 
726 Y - I K - t £N<S« ) - l >D I V ( SP - l > 
730 V- (M-LEN<8»»- I>«00<SP-1) > 
740 V t - - - i U » - , , M 
7SO FOR R - l TO Y .Y» -V«» - *¦NEXT 
760 U»-Y»»" " 
770 FCR T-1T09P 

700 IF T O V / 2 OR IXSf-l - IV/2> > ADD»«U« ELI.-£ ADD«-Y« 
790 IF T-BP A D M - " 
OOO Pr m t « ( N I - P r i n t »<NI » n : o * I S « , LCT - l > ̶T»2,l. (T) - L < T - l > ̶ 1> *ADD« 
BIO NEXTT 
620 ENOPROC 
030 CCFPRO&ienu 
640 Ct.9 
830 PRINTTADC10,3)I S e l e c t p r i n t f o n t t 1 Condented p r i n t " " 2 Normal p r l 

n f - - 3 e n l a r g e d p r i n t " " " 4 Enphaa laed p r i n t - ' " 3 Doub led p r i n t -
e r <ont»QET-48 l IF f o n t >3 C-OT385G 
870 P R I N T " 6 Eraaa l a s t c b o i c e a " 
680 PRINT'-YOU have a e l a c t a d " J f o n t 
890 REM Epaoo p r i n t codes 
900 IF f o n t - 1 VDU1.13 
910 IF < o n t - 3 VOU1.27. 1 , 07 , 1, I 
•>20 IF < o n f 4 VOU l . 2 7 , 1 , 69 
930 IF < o n t - 3 VOU l . 2 7 , 1 , 7 1 

V40 IF f 0 « t - 6 V DU I . 2 7 . I , 7 0 1 1 , 1 8 1 1 , 2 7 , 1 , 8 7 . : , O l 1 , 2 7 , 1 , 7 2 
" * " t * n o t h m r c ^ o i c a ? < : - 6 c r N )» .R -GET-48» IF R<7 f on t -R iOOT08 

BO ELSE IF R<>3« AND R<>62 C50T0930 
960 CLS 
970 ENOPRCC 
9®0 . FX4 . 0 
990 REPORT I PRINT" AT -¦ER1. 

Change goals 
George Thordian, 
Kidderminster, 
Worcestershire. 

WRITTEN FOR the uncxpandcd Vic-20, this 

program is based on the old pinball game. 

Lines 30-100 set u p the arrangement o f 

bumpers. These can be moved around accord-

ing to taste, the ball bouncing off any o f these 

symbols wherever it finds them. 

Line 110 sets up the goal to be defended. 

This too may be extended to add extra 

difficulty. 

Thus we have a game easily changed to 

produce a new game and reduce the chance o f 

learning the game by rote. Throughout the 

program square brackets indicate a control key 

and curly brackets indicate cursor key 

movements with repetitions. 

RHT = RIGHT 
LFT = LEFT 
UP = UP 
DWN = DOWN 

Graphic symbols are shown by their shifted 

key; other keys are shown as on the keyboard. 

1 0 ? " C R E D D C C L R 3 P I N B A L L W I Z A R D C B L U l < D W N > " : G 0 S U B 6 5 0 

2 0 F = 1 : G = 1 

3 0 ? " C C L R 3 C Y E L D { R H T 5 3 - * - C D W N 2 } < L F T 2 > * - C R H T > * " ; 

4 0 Y = I N T ( R N D ( 1 ) * 1 8 ) 

5 0 I F Y > 7 A N D Y < 1 1 T H E N 4 0 

6 0 ? " C P U R D < R H T 6 > < D W N > C S H F T Z 3 - C R H T 2 3 C S H F T Z M D W N 3 > < L F T 3 > < S H F T Z > < R H T 2 > < S H F T Z > " ; 

7 0 ? " C Y E L D < D W N 4 > * C D W N 2 > C L F T > * C D W N 2 > < L F T > * M 5 

8 0 ? " C B L K D < L F T 6 > < U P 3 > < S H F T U > C S H F T I } C D W N > < L F T 2 > < S H F T J 3 C S H F T K } " 

9 0 ? " C Y E L 3 < D W N 5 > { R H T 4 > * C D W N 2 > * i U P 2 3 * " ; 

1 0 0 ? " C P U R 3 < D W N 2 > < R H T 6 > { S H F T Z > C R H T > < U P 2 > < S H F T Z > < R H T > C U P 2 3 - < S H F T Z > " 

1 1 0 ? " < H M E > C R E D 3 C R H T > C D W N 8 > C S H F T V } < D W N > C L F T > < S H F T V > < D W N > C L F T > < S H F T V > " 

1 2 0 F O R B = 0 T 0 2 1 

1 3 0 P O K E 3 8 8 4 0 + 6 , 2 

1 4 0 P O K E 8 1 2 0 + B , 1 1 9 

1 5 0 N E X T B 

1 6 0 R E M P L A Y E R S M O V E 

1 7 0 P O K E 3 8 4 0 2 + P * 2 2 , 6 

1 8 0 P O K E 7 6 8 2 + P * 2 2 , 1 1 7 

1 9 0 G E T A * : G O S U B 2 6 0 

2 0 0 I F A $ = " B " O R A $ = " Y " T H E N 2 0 

2 1 0 ? " C H M E > C B L K 3 C D W N 2 1 > S C O R E = n S C : I F A $ = " " T H E N 1 9 0 

2 2 0 P O K E 7 6 8 2 + P * 2 2 , 3 2 

2 3 0 I F A $ = " < D W N ! > " T H E N P = P + l 

2 4 0 I F A » = » M C U P > n T H E N P = P - 1 

2 5 0 G O T O 1 6 0 

2 6 0 R E M B A L L M O V E S 

2 7 0 P O K E 7 6 8 0 + X + Y * 2 2 , 3 2 

2 8 0 X = X + F : Y = Y + G 

2 9 0 H = P E E K < 7 6 8 0 + X + Y * 2 2 > 

3 0 0 I F H < > 3 2 T H E N 3 6 0 

3 1 0 P O K E 3 8 4 0 0 + X + Y * 2 2 , 5 

3 2 0 P O K E 7 6 8 0 + X + Y * 2 2 , 8 1 

3 3 0 I F X = 2 1 O R X = 0 T H E N F = - F 

3 4 0 I F Y = 1 9 O R Y = 0 T H E N G = - G 

3 5 0 R E T U R N 

3 6 0 I F H = U 7 T H E N F = - F s X = X + F s S C = S C + 2 : N = 1 9 0 

3 7 0 I F H = 4 2 T H E N F = - F : X = X + F : S C = S C + 2 0 : N = 2 2 0 

3 8 0 I F H = 9 0 T H E N G = - G : Y = Y + G : S C = S C + 1 0 : N = 2 2 0 

3 9 0 I F H = 7 3 O R H = 7 4 O R H = 7 5 O R H = 8 5 T H E N G = - G : Y = Y + G s S C = S C + 5 C > : N = 2 2 0 

4 0 0 I F H = 8 6 T H E N 4 4 0 

4 1 0 T = 5 0 : G O S U B 6 0 0 

4 2 0 G O T O 3 1 0 (continued on next page) 

Y j & i ' J 
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SOFTWARE FIIE 
Icontinued from previous page) 
430 REM BALL LOST 
4 40 Q - G H l i I F Q - 5 THEN 5 10 
430 N«129 iT - 200 *GOSUB 600 
460 ? • '<CLR><RHT2><UP2>00PS! •M 
470 ?"CRVS ON3<RHT2><DWN2>BALL "Q"<DWN2> <LFT5>PRESS BM 

4 8 0 GET A * i I F A * < > " B " THEN 480 
4 90 RETURN 
500 REM LAST BALL 
510 N«129 iT«300sGOSUB 600 
5 20 ?"CRED3 <CLR> CRVS ON3<DWN2>OH DEAR NO MORE BALLS" 
530 ? " <DWN2>ST I L L , " SC ' ^ SN ' T B A D " : I F SCXHS THEN 560 
5 40 GOSUB 730 
5 50 HS«*SC: ? " <DWN> YOU' RE THE PINBALL WIZARD"iGOTO 570 
560 ? "THE P INBALL WIZARD SCORED "HS 
5 70 INPUT"<DWN>TRY AGA I N ( Y / N ) " J A * 
5 8 0 I F A * « " Y " THEN SOO» Q=0s RETURN 
590 END 
600 V « 3 6 8 7 8 : S « 3 6 8 7 4 
6 10 POKE V , 9 
6 2 0 POKE S ,N 
6 30 FOR M - l TOT:NEXT M 
640 RETURN 
650 ?"DEFEND THE CROSSES ON THE LEFT OF THE SCREENFROM THE GREEN BALL" 
660 ?"<DWN>CONTRQL YOUR BAT BY MEANS OF THE CRSR KEYS" 
6 7 0 ?"<DWN2>SC0RECARDJ <DWN><LFT>CYEL3*CBLU3=10 PTS<DWN><LFT7>CPUR3<SHFTZ>CBLU3=2 
0 PTS" 
680 ?"CBLK3 <DWN> <LFT2> <SHFTU> <SHFTI> <DWN> <LFT2> <SHFTJ> <SHFTK> CBLU3=*50 
PTS" 
6 9 0 ?"EACH TIME YOU BLOCK THE BALL SCORE AN EXTRA 2 PTS" 
700 ?"PRESS ANY KEY" 
710 GET A t l I F A * « " " THEN 7 10 
720 RETURN 
730 V - 3 6 8 7 8 
740 RESTORE 
750 FOR A - l TO12 
760 READN, T 
770 FOR L=1 TON 
780 POKE 3 6 8 7 4 , T 
790 POKE V , 8 
800 NEXT L 
8 1 0 POKE V , 0 
820 NEXTA 
8 30 DATA 2 5 , 1 9 5 , 2 5 , 1 9 5 , 5 0 , 2 0 9 , 5 0 , 2 1 5 , 2 5 , 2 1 9 , 5 0 , 2 1 9 , 2 5 , 1 9 5 , 2 5 , 2 0 9 , 2 5 , 2 0 9 , 2 5 , 2 1 5 , 2 
5 , 2 1 5 
8 4 0 DATA 5 0 , 2 1 9 
8 5 0 RETURN 

Serpent 
N J Page, 
Kingston- Upon- Thames, 
Surrey. 
You ARE a snake, hungrily scouring the screen 
for food, which comes in the form of a flashing 

blue number. Every time you cat a number, 
you grow by that number of segments, and 
another one appears somewhere else on the 
screen. But watch that you don't touch the 
electrified walls, or go into your own body, or 
you wi l l die. 
You control the head of the snake with the 

cursor control keys, and the rest o f his body 
wi l l follow. Your score, which is displayed at 
the end of each game, is based on the number 
of segments in your body. 
I f you would like a bit o f sound, and do not 

mind losing some speed, add the following 
line: 67 BEEP ,01,(LEN a$/10)-20 

1 DATA 6 0 , 1 2 6 , 1 8 9 , 1 8 9 , 1 8 9 , 1 8 9 , 1 2 6 , 1 8 9 

2 F O R i = 0 TO 7 : R E A D t : P O K E U S R " a " + f , t - N E X T i 

3 L E T b * = " 8 " : BORDER 2 : P A P E R 7 ' L E T c = O ^ C L S 

5 L E T x = 1 0 L E T y = 1 9 - L E T a * = " '» 

10 F O R i = 1 0 TO 1 9 : L E T a * = a * + M 1 0 H + S T R $ P R I N T B R I G H T 1 ; 

I N K 0 ; A T 1 0 , f ; " A " : N E X T -f 

2 6 G O S U B 1 6 5 

3 0 L E T Z$ = I N K E V $ : I F Z$ > " 4 " AND Z$ < " 9 " THEN L E T b $ = Z$ 

4 0 LET x = x + < b $ = " 6 " ) - < b $ = " 7 " ) - L E T y = y + < b $ = " S " ) 

- < b $ = " 5 " ) 

4 5 I F ATTR < x , y > = 1 2 0 OR x = 2 2 OR y = 3 2 THEN GOTO 5 0 0 
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SOFTWARE FILE. 
47 GOSUB 150 

5 0 LET ct = STR$ x : 

5 5 LET d * = STR$ y : 

60 LET x l = VflL a * ( TO 

I I I I 

+ STR$ x 

+ S T R * y 

9" OR f t < " 1 " THEN RETURN 

I F x < 10 THEN LET ct = 
I F y < 10 THEN LET d * = 

) : LET y l = VflL a $ < 3 TO 4 ) 

I F A T T R ( x l , y l > O 1 2 0 THEN GOTO 6 2 

61 PR INT AT x l ^ y l ; " " 

65 PR INT BRIGHT 1 ; I N K 0 ; f lT x , y ; " f l " 

76 LET a * = a * + c $ + d $ : I F c = 0 THEN LET a * = a * < 5 TO) 

75 LET c = c - <c > 0 ) 

100 GOTO 30 

150 LET f t = SCREEN* <x,y>-" I F f t > 
160 LET c = c + VflL f t 
163 BEEP . 0 1 , 0 : BEEP 0 . 0 1 , 1 0 : BEEP 6 . 0 1 , 2 0 

165 PRINT FLASH 1 ; B R I G H T 1 ;PAPER 4 ; A T < R N B * 2 2 ) - 1 , < R N D # 3 2 > - 1 ; 

INT <RNB#9)+1 RETURN 

500 LET x = x - < x = 2 2 ) + < x = - l ) : L E T y = y - < y = 3 2 ) + < y = - l ) 

5 0 5 PR INT AT x , y ; F L A S H 1 ; M A " ; A T 1 0 , 5 ; " S C O R E = " ; ( L E N a * / 4 > - 1 0 

5 1 0 FOR f = 2 0 TO - 5 0 STEP - 5 = BEEP 0 . 0 2 , f-NEXT f 
5 2 0 FOR f = 1 TO 2 0 0 : N E X T f 
5 2 5 I F I N K E Y * = " " THEN GOTO 5 2 5 

5 3 0 C L S : GOTO 3 

NOTE The " A " i n l i n e s 1 0 , 6 5 a n d 5 0 5 i s o b t a i n e d u ihen i n 

t h e a r a i o h i c s m o d e . 

Sound graph 
Christopher Woods, 
Sutton Coldfield, 
West Midlands. 3 0 ! TOQj^;; 

THIS SHORT program demonstrates how 

sound can be detected via the cassette port on 

the Dragon 32. T o see it in action, type in the 

program, run it and then play music through 

the cassette port as i f you were loading a 

program. You should sec an oscilloscope — 

like graph o f the music volume. 

For best results the volume level on the 

cassette recorder should be adjusted so that 

two sizes o f peaks can be seen. The two Peeks 

65312 and 65314 detect quiet and loud noise 

respectively. This idea could be developed 

into something like a speech-recognition 

device. 

1 0 R E M V O L U M E G R A P H B Y C . W O O D S 

2 0 A U D I O O N 

3 0 P M 0 D E 4 : P C L S : S C R E E N 1 , 1 

4 0 L I N E - < 0 , 1 8 0 ) , P R E S E T 

5 0 F O R X = 0 T O 2 5 5 S T E P 5 

6 0 I F P E E K ( 6 5 3 1 2 ) = 1 T H E N Y = 1 8 0 E L S E Y = 1 0 0 

7 0 I F P E E K ( 6 5 3 1 4 ) < > 2 5 5 T H E N Y = 2 0 

8 0 L I N E - ( X , Y ) , P S E T 

9 0 N E X T X 

1 0 0 P C L S 

1 1 0 G O T O 4 0 

3D-maze 
P J Heslop, 
South Shields, 
Tyne and Wear. mm 

OWNING A ZX-81 the ground work for this 

program was done on that computer, but a Pet 

provided better graphics so 3D-MAZE runs in 

just over 2K on any Pet. However, it can be 

converted to the Vic-20. The object o f the 

game is to escape a eight-by-eight maze using 

perspect ive d i a g r ams o f you r cu r ren t 

location, which are renewed after every move. 

There is a 20-second delay as the computer 

generates a random maze dur ing which time 

instructions are displayed. Basically 4 rotates 

you 90 degrees left; 6 rotates you 90 degrees 

right, and 8 moves you forward. 

The display takes a little getting used to but 

flats at the appropriate edge o f the scrccn 

denote a turn. T o convert this program for the 

Vic-20 make the following changes: 

7722: 0 = 440 
= L + 23 :R = R + 2 1 : 

560 T = SX:Z = SY:17702: R = 
632 T = T + X M : Z = Z + Y M : L 

D = D - 4 4 
9520 FOR H = 22 TO D - 22 STEP 22:POKE L + H. 
103:POKE R + H.101: NEXT H:RETURN 

5000-6000 the instructions, and 6010-6070 

the end display, should be changed as desired 

and appropriate colours selected by the user. 

2 2 8 6 0 & 0 £ 5 d e e 
230 -On K=lT08 
-l-»8 M(1,X)«M( 1,A>*C 
2 5 0 M « i 8 . X > = M < S , X > " r 2 
260 M<X , l ) = i 1<X , i > * I 
270 M<X,8/=i»CX,6>+4 
288 NEXT 
290 FOftX«l TO 8 

FGRY=1 TO 8 
3it> S«H<X/V> u *2 . IFa»i 7HEN366 
320 A=mx -1 ,Y> G=A 
jij 'y 668UB99&C 
1<48 I F ft<3>*l THEN 
368 P«4 IFY-1 THEN 486 

370 M=fkX,Y- l ,» Poh 
288 GOSUB *3>06 

IF fc<2>« 1 THEN 
408 i f X -8 ORV-& THEN GOTO 400* 
410 8=3 1=8 IF 0=80RP*80fi R=& THEN S»S-1 
428 IF THEN 1=1 
430 RaR+INTcRNDdl ) »S+ I ) * 2 
588 H<X,Y>-ft 
518 NEXTY 
528 NEXTX 
548 X« lNT<RNIKTI>*?+ l> :H< l ,X>=M<l ,X>-8 
558 SX»INT<RND<TI>»4+3> SY=INT(RND(TI)«4+3> 
555 XM»INT(RNIl<TI>«3-l) :Yt1=8 IFXM=8THEN VM-INT<RND(TI)«2)»2-1 
5t?8 LET T«SX: Z«SV: L=328l 7 '• Ra32837 D«888 (continued on page 1271 
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MIDWICH COMPUTER COMPANY LIMITED 
FAST EX-STOCK DELIVERY Of MICROCOMPUTER COMPONENTS AT UNBEATABLE PR ICES 

MIDWICH NOW APPOIKTED OfFlCUL ACORN 
BSC MICRO DUUR 

ACORN ATOM UP6RA0£S 

•Awn dec pack (AflKfcl 29900" 
' Airrr cobur cart (AAHJ'i 3625* * 
•4K Atom DOS (AAS41) 8000" 
•4K FP ROM ¦AAS2?l. 2000 
•B8C ROM Set IXXXXXi 43.43" 

BBC Microcomputer Upgr atfes 
• ' tv - t r i LWadel88CD 2150 
•Prr«er & i>» 10 w (BBC? 7.60 
*F Dsc r«i«.w- TC DOS IB8C3) 7000 
•Anacoje rput lot ¦BBC4> 700 
•Sen* VO A «CB kit <BBC» 1025 

JOYSTICKS AND COMTCOUER FDR 
2X81 ANO SPECTRUM 

* Cerficfc l v 2 Jo>si«Jci. 
* fre Button Cacnlyil or 21 
* Easy to use 
* Hubs straiofii mm t:«uraa> SW 
* Ed$e Coiw.lor [twi3M RAM Pxk 

EH£S«tC 
* JbysOCfc Cwlrokr M l 14 05 ra 
\ tySttk Odiutrr ¦ Assenrt 19 95 <a 
JjySckS I uncased' 3 00 fa 
f t * Buttons tuncasedi 1.50 <a 

•Pte»s«! specify ZXSl w SPCCTRUN wten a t e i y 
iM Kits suaaixl with tut assets nstructcna 

•E*pansfcfl Jus & lube k< <98C6) 
•Wnter catie inc kmt iv t i {Afl 
(net asarttrfl (BBC2J> 

•Use pen csnnccttr & cat* (B8C22) 
•Anwxw? npul pkrjt. ctm ¦88GU) 
•5 en DIN p*<g k« * ra l r t (BSC'il l 

5.85 

1300 
200 
22$ 

W H V P P M P P R P M P i 
'6 pn OiN pkjQ lor RGB rt iBSCtWi 0.80 
•7 or OIN pta >0 OSVtlt (B8CI411 000 
•Ccrncttor to bost. ctife ^88066) 330 
"Snj* CkSC dove <10010 (B3C3D 22500* 
•Old dsc OrvtS (B8C52i 34500* 
• Games Paddes (per pan iB8G«5] n j o 
• Mta C»1 rtrx .terns a-e tfctfy totfange c*sase carted sav. 
•^Of Wlwt Ordl'ilJ 
As xtrx itHTi A-e on r.ninW <»r*r, Vce: Aoam pts*sr Vw> 
.YrtlJCittY Ul IOW crdfonj .Vrr, m»V«J " 

ACORNS BSC 
MICRO 

COMPONENTS 

2114 IO* Pwtf 
jOOrt. 
4StWfil6 100 ns 
6522 
/41S244 
74LS245 

0 80 

2 69 
209 
OSfl 
OM 

0.90 
DRW 04 4.50 

450 
DS8815I20N 4.50 
20 i*3, Kohl Angle 
®C H-ada 248 

MEMORIES 4116 200ns 0.75 
2114 inwPmwy 4H8 I50n^ 338 

0 80 4ie4 20Cnsrt 4 65 
2708 450ns 2.79 4164 2C0ns 
2716 450ns NEC 4J5 
l+SVI 210 4516'4«I6 
2716 3S0ns tOOns 209 
14-SV 3.S9 5516 ?50r« 938 
2716 4Mre 6U6P3i50ns 3*5 
3 fi.il 5 95 6116 LP3 
2732 340ns 440 150ns 575 
2122 450ns 3.20 
2532 450ns 
2564 450ns 
2764 450ns 
4116 1 SOftS 

320 
999 
9.89 
1.10 

* SPECIAl LOW 
PRICES FOR 

QUANTITIES * 

26 way Rijhl flrgk 
IOC K<*3c 3.24 
34 way fltfil Anql; 
iCCttmi* 380 

VSk*"**** 

• i ^ B 24 mow Telephone cxoei s f w » »or credt catd nok}«i& 
VISA All prces *>clv<0e VAT and C . » l O 75 on order* u W C >0 nrtt i ^ 

0««C«al OttfeTS from educational and government » j t i t > V a r x J ' * ' 
public c om p a n y accepted Crnd.1 account* Available to om<"»imbtect lo M»tu« 

Ait o rdcvdesoatcned on day oI 'ece.pt Out o* stock i t im * will toiiow o« automatically ai ou< 
OVC'tfton or a r«tund mi l be given it 'eQucSted 
NO SURCHARGE FOR CREOTT CARD ORDERS 

MIDWICH COMPUTER CO LTD 
OEPT YC. RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK IP22 1 HH 

TELEPHONE (0379) DISS 898571 

=<=63 
BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE VOUI YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONGI 

• MACHINE CODED FOR FAST ACTION 
• EXTRA "GOBBLER" FOR 10,000 POINTS 
• ON SCREEN SCORING 
• HIGH SCORE WITH "ENTER NAME" FACILITY 
• U P TO 4 PLAYERS 

AN A N N O Y I N G L Y F R U S T R A T I N G G A M E I F O R ONLY £5.95 

STAY AL IVE AS LONG AS POSSIBLE IN OPEN SPACE F I LLED WITH FLY ING ROCKS. 
SCORE BY SHOOTING THEM - WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF L ITTLE BITS ANO MAKES L IFE EVEN WORSEI 

•MACHINE CODEOFOR 
FAST ACTION 

• O N SCREEN SCORING 
• HIGH SCORE WITH 
'ENTER NAME' FACILITY 

• U P TO 4 PLAYERS 

• EXTRA SHIP FOR 1.000 PTS 
(NOT AS EASY AS IT 
SOUNDS!) 

•SHIP MOVES JUST LIKE 
ARCADE VERSION 

•ROTATE LEFT/ROTATE 
RIGHT/THRUST 

• F IRES IN ALL 8 
DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 
• "NASTY" ALIEN SPACE-
SHIP (FIRES BACKI) 

THIS G A M E IS JUST AS BAD! - A N D O N L Y £5.95 
AN O F F E R FOR R E A L M A S O C H I S T S - B O T H TAPES FOR £9.95| 

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO¦ 
THE SOFTWARE FARM DEPT B 

CRAIGO FARM. BOTANY BAY. TINTERN, GWENT 

i v i n i L v I L C I U 

7 \ /Q l 
L / \ U \ 

from 
J.K.GREYE SOFTWARE LTD 
THE HEU 0EHERRTI0H 5 OFTURRE HOUSE 
"Without question the finest machine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 

OAMEBTAPE1 f t x I K 
10 Gamas ind. ASTEROIDS. UFO. CODE 
GUILLOTINE. KALEIDESCOPE. etc 
PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 

_ onty CXS6 
, BOMBER. 

Wo'vo done in Ik. gomen which some ol our competitors 
roquite 16k to do! 

G AME8T APE 2 for 1SK only C3.M 
•STARFIGHTER Superb machine code Space Battle. Set 
against a background of rwinkl-ng stars, with stunning 
explosion* rf you can hit the enemy! 
PYRAMID Can you move the Pyrarr«j? Make a mistake and 
i l will collapie! A Thinkers gamo. 
ARTIST The ultimate Graphic Depgnon ard. 8 Direction*. 10 
Memories. SAVE, COPY. RUBOUT. CLS, otc. 

GAMES TAK 3 for 1IK on*yC4J6 
•CATACOMBS A Multi Level Graphics Adventure Each 
level can contain up to 9 Rooms. 8 Passages. 7 Monsters 
Food, Gold. Traps. Phantoms, an Exit (to the next level, 
and there's an infinite number of tevets. 
NOTE. . . This a NOT one of the necessarily limited text 
Adventures as SOW elsewhere. 
"An «xce*»nt eddKhvo game wtxeh wtf kovp you amused 
for hours.'. . COMPUTER & VIDEO GAMES. 

GAMESTAPE 4 for 18K 
•30 MONSTER MAZE The Game to Top 

_ onty C4J6 
All Others. 

Unbelievable Graphics! Can you find your way through the 
Maze? The EXIT is tN*o somewhere, but then so a T REX. 
and its after YOU! All in 3D Ithe T.REX will actually run 
towards you m full perspectrvel). you've never seen anything 
like th« before! 

"3D MONSTER MAZE is the best game I have seen for the 
ZX81-. COMPUTER b VIDEO GAMES 

"If t had to choose /usi one programme to impress an audience with the capabit.fes of 
the ZX81. then J.K. Greye's 3D MONSTER MAZE wouM be the one without doubt• 
...ZX COMPUTING "ftnKsor. bri6ant.britiant!".... POPULAR COMPUTING WEEKLY 

GAMESTAPE 6 for 16K . onfy £4,96 
•3D DEFENDER The Ultimate Space Game Super fast 
Machine Code 30 version of the Arcade favounto. You have 
to save your home planet from the manwtng Alien Spacecraft. 
This is all m 30, your vxiwscreen shows you the vx?w out 
of your fighters cockpit window The backdrop moves when 
you turn, or fly up or down (8 flight di?ect:onsl. )ust as if you 
wer«> really flying i l l But then YOU ARE! The Enemy Saucers 
will actually zoom towards you «n 30. and shoot you <1 you Kit them! Your duptey 
includes Score, Shield Strength. Altitude. Proximity. Forward Radar and your v iewscwi , 
wh ich shows your rotating home planet, backdrop ot Stars, Meteors. Explosions. 
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its a' in 
full 301 
••Another 30 winner" SINCLAIR USER 

GAMESTAPE ( f o r I K . ooty C1J6 

'BREAKOUT Super Fast Futi Screen O.splay Game. Your 
ad time favourite wSth an added twist. See how much Money 
you can wm and watch the pounds convert to Dollars At 
in Machine Code for Fast Action with 3 Speeds. 2 Bat Sue* 
and three angies of rofcound! The best BREAKOUT ..toufyj 
ond at this price you can't go wrongl 

••Thv best ot its kind' WHICH MICRO i SOFTWARE REVlEVf. 

GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 

(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 
DeptVC 16. Brendan Close. Oldland Common. Bristol BS15 6QE 

CREDIT CARD SALES: F O R INSTANT D E S P A T C H . BY PHONE ONLY 
TEL: 01-930-9232 (9 a m • 7 pm) 

If you prefer to see before buying, our range of G A M EST APES 
are stocked by the following stores 

BUFFER MICROSHOP 
GAMER 
GEORGES 
MICROSTYLE 
MICROWARE 
SCREEN SCENE _ 
W.H. SMITH 
ZEDXTRA 

374A Streatham High Rd.. London SW16; 
̶ 24 Gloucester Rd.. Brighton; 

89 Park St.. Bristol. Avon; 
29 8e*vedero, Lansdown Rd..Bath. Avon; 
131 Melton Rd., Leicester; 
144 St Georges Rd.. Cheltenham. Glos; 

̶ Over 200 Computer Branches; 
5 School Lane. Kinson, Bournemouth, Dorset 

TRADE & EXPORT ENQUIRIES WELCOME 
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SOFTWARE FILE 
(continued from page 125) 
565 print-.T 5050 PRIMT-Iflaw '4' -TO TURN LEFT" 
570 F0RX=1TG8 5060 PRINT"til»»l '6" -TO TURN RIGHT" 
580 GOSUB 8800 5070 PRINT MM TO GO BRCK/MOVE LEFT TWICE RND MOVE" 
590 GOSUfc 9900 5080 PRIHT"WF0RWRRD." 
600 POKEL.?? POKER/78 POKEL+D,78:POKEP+D,77 5090 PRINT "iM»»»»MMt>0uD LUCK" 
610 IFP< 4>«0THENPOKEL'100 POKEL+D,99 6000 RETURN 
©e& 99 6010 pr I nt " mi«i«ieiK»»tii am % a mmm » * t w 
625 GGSUB9520 6020 PRINT "WŴ  * if ft & « 
630 IFk<l)=irHEN 9500 6 0 2 5 prinT"»«̂  * mmm mm » * « * w 
632 T= T+XM:2-2+YM:L»L+41 R=R+ 39•D"D-80 PRINT"»iMMIM » Sfe a « V 0n 

635 IF T>80RT<10R 2>80R2<1THEN 650 c.040 PRINT"(»»I» • i inmm « t $i n M" 
640 NEXT X 6050 PRINT m/UNOU VOU RRE OUT BUT MHY ENTER ft&fUN" 
650 OETftS lFfl$=""THEN 650 6 0 6 0 PRINT"(»»M»»MFft£SS 'M- FOR FlNOTHEP GO" 
660 IF H f = " 4 - ' T HEN K*-VM Y I 1 « x n : X f M C 6 0 7 0 PRIMT*»flC 'M' FOR MAD•TOTALLY CRA2Y,CRACKED...3" 
6?0 IF M»="6" THEN K=-XM XM=VM:Yrt=K b080 GE1 A f I F f l * » " " T H E N 6 0 8 0 
680 IFF»«<>"8"THEN 560 ^ . 0 9 0 IFAf="M"THEN RUN 
681 T=SX2=SY 1 7004 IF Hf="N"ihEh NtU 
682 GOSUB 8000 7 0 1 0 G O T O 6 0 8 0 
683 IF RC8THEN SX=SX+XI1:SY=SV+VM 3 0 0 0 R: =i-*XN+ABS'YMy 1,2) 
685 IF SX<1 THEN 6010 Hi —t'fHEn KEfURN 
700 GOTO 560 rr*>» —i o««r> i -m_ • ri»rnr»i a.** 
me IF X»1 OR Y=1 THEN 500 8 0 3 0 r -UK H » 1 1 0 K ! 
4010 A«»0 GOSUB9900 «048 : !FĤ=i6 THEN fi=ft-15 
4012 IFR<4>=lOR R<3>=1 THEN 500 8 0 6 0 'tXT M 
4020 R=P 60SU6 9900: IFRCO-l OR ft<2 ' = t THEN 500 'Wfv RETURN 
4060 IF X=8 THEN4200 00 F0RS=L+uOP-1 POKES,100 POKES+D,99•NEXT 
4y?0 R*ft+8:M<X-1 ̂V>=H<X-l/V)+2:G0T0588 9 5 1 0 GOTO 6 5 0 
420W 1 : r u x , Y - l > = m x Y - l .'+4 : G O TO 5 0 0 95i-0 FORH=40TuD-40i-i>.P40:POKEL+H,103 POKEF+H-101 NEXTH RETURN 
JW PRINTMMIHI 3-D MH2E 9 9 0W B » 8 ' . = t 
50te PRINT"«i pv P.WESLOP" 9910 *<C ̂  = INT(R'B> 
5026 PftlNT "«tt»WlN I HIS GHME.YOU HRVE TO FIND VOLW" 9 9 2 0 IFA>=BrH£N H=A-B 
5030 PRINT" iMWfrV OUT OF H MftZE. YOU HRVE 3 CONTROLS " 9930 C » C + 1 B - B X 2 IFCO5IHEN9S10 
504O PRINT" (Ittil '8' -TO MOVE FORWARD" 9940 RETURJJ 

Number square 
Zui Schreiber, 
Goneu, 
Israel. 

THIS I6K ZX-81 program designs a magic 

square and prints it on the screen. A magic 
square is a square of numbers in which the 
sum of any horizontal vertical or full diagonal 
line is equal. This program can design one 
only for an odd width and can show it all on 
the screen only i f its width is less than 10. The 
program is saved by Run 2 and Run 5000 will 

allow you to ask for a larger square and print it 
bit by bit. For a given size the program wil l 
always give the same square, but wi l l skip no 
number between one and the last number and 
wil l show no number twice. I f a square larger 
than nine by nine is not demanded, lines 4999 
to 6060 are not needed. 

1 goto io_ 
a i f l U t i " ' f l " 
9 P C M 

1 0 R E M * * Z O I S C H R E I B E R i * 
2 © R e n « * M A G I C SS JOARE * * 

R E " * * F E B U A R V 1 9 3 2 * » 

CLS 
4© PRINT "ENTER SIZE (ODD , N •: 1©> 
5® PAUSE 54.321 
5 3 I F I N K E Y 4 < " 1 " OR I N K E Y & • " 9 " 

T H E N G O T O S O 
3 6 L E T S i U f l L I N K E Y 9 

o e<5«3 I F S X 2 - I N T ( i / i l T H E N G O T O 
A S L E T F = I 
Zf * 

GGSUB 75 
72 GOSUB 17© 
73 GOTO 4Ceo 
74 REN 75 REM ** SET UP SCREEN 7© REM O© CLS 
9 0 P R I N T " M E R E I S A " ; S ; " » " ; S ; 

" M A G I C S O U A R E / " ; T A B T H E S U M 
OF R N Y L I N E I S - ( S « S » 1 ) x 2 * S ; " . " 

1 0 O L E T R l = l 
1 1 © L E T P 2 = S / - 2 + l / 2 
J J 2 © _ P R 

• • • • • r T T o s T s T i ) 
fl = l _ T O S 

LAO P R I N T • • • • • • • 

R P T t . i P N 
1 6 9 R E M 

1 7 ! ^ ** l o o p r 

I S O F O R fl = l T O S t S 
1 9 0 L E T A i P l , P 2 ) c A 
2 0 O I f F T H E N P R I N T R T 1 » 8 # P 1 , -

2 * 3 * P 2 « < 1 R N O fl < - 9 ) ; f l 
2 1 0 I F A - S « S T H E N R E T U R N 
2 2 0 IF P 1 = 1 O R P 2 » S T H E N G O T O C 

1 0 0 0 A N D P l » l > • 1 2 0 0 0 flNO P 2 = S » 
2 3 0 IF fl(Pl-l,Pafl)>0 T H E N G O T O 
3 ©00 
2 4 . © L E T P i = P l - l 
2 5 0 L E T P 2 a P 2 f l 
2 6 © N E X T fl 

I O C © L E T P1»S 
1 0 1 0 L E T P 2 - P 2 + 1 
1 0 2 0 N E X T fl 
2 O 0 © L E T P 2 - - 1 
S 0 1 O L E T P l - P l - 1 
2 0 J 0 N E X T O 
3 0 0 0 «_ET P 1 = P 1 + 1 
3 0 1 0 N E X T A 
4 © 0 © P R I N T R T & l , O ; " f l N 0 T N n S ® U f l 
RE? IY/-N)" 
4 © 1 © P A U S E 5 * 3 2 1 
4 . 0 2 0 I F I N K E Y 4 » " Y " T H E N R U N 
4 0 3 0 G O T O 9 9 9 9 
4 9 9 9 R C H 
OOOO R E H • « S T A R T HURfc . f U H 
S O i e R E H « • S O U A R E S L A R G E R • • 
5 0 2 0 R E M » • T H A N 9 * 9 » • 
5 0 2 1 R E M 
5 © 2 5 L E T F » 0 
S © 3 © P R I N T " E N T E R S I Z E O F A W S I 
D E ( O D D , < 3 2 > " 
3 0 4 . 0 I N P U T S _ 
5 0 5 0 I F < S ̶ 1 > / 2 > I N T < t a - X - » J & l T H 
C N G O T O 5 0 4 0 
3 0 5 1 O I H A ( S . S > 
» » 5 3 L E T P l « l 
3 0 9 S L E T P 2 * . 3 / 0 » . 9 
5 0 6 0 G O S U B 1 7 0 
5 0 6 5 C L S 
S 0 7 0 P R I N T " F R O M W H I C H C O L O M N - « 

- ; S; ")?•• 
S O B © I N P U T X I 
5 0 9 0 I F X I > I M T X I O R X 1 < 1 O R X I > 
S T H E N G O T O 
5 0 9 5 C L S . . . . 
S I E A P R I N T " O N T I L L U H I C H C Q U N T 
< " ; X I " - " ; S > I X 1 + 6 - S A M D JC1+0SWB 
) ; t" 
5 1 1 © I N P U T X 2 
5 1 2 © I F X 2 > I N T X « O P X 3 < « X 1 O R X 
2>S T H E N G O T O S l i e 
S 1 3 © C L S 
5 1 4 © P R I N T " F R O M O M I C M R O U 
3 - X 2 + X 1 ; " > " 
S I S O I N P U T Y 
S 1 G O I F Y > I M T Y O R Y < 1 O R 
• X I T H E N G O T O S 1 S 0 
5 1 0 O L E T S 1 - X 2 - X 1 + 1 
5 1 9 0 G O S U B C M M 
5 2 0 0 F O R A « Y T O Y - X 1 + X 2 
5 2 1 © F O R B = X 1 T O X 2 
5 2 3 0 P R I N T A T 4 K A - V ) J + < B - X 1 ) 
• 4 ; A C A . B ) 
5 2 4 0 N E X T B 
S 2 S 0 N E X T A 
5 2 6 0 G O T O 4 0 0 0 
6 0 0 0 C L S 
& 0 0 S P R I N T " H C R E A R C C O L O M H 3 N O . 
; X I ; " - N O . " ; X 2 ; T A B 0 ; " A N D R O U S N 

6 0 6 0 R E T U R N 
9 9 9 9 S T O P 

Prisms 
Andrew Bindon, 
Dorchester, 
Dorset.' 

WRITTEN FOR the B B C M o d e l B or upgraded 
A this program requires mode 2 graphics. It is 
a simple routine designed to draw a prism of 
any reasonable number of sides and apparently 
rotate it in three dimensions, with smooth, fast 
graphics, using the VDU19 command. 
The program takes a few seconds to set up, 

after the initial assignment of the number of 
sides has been made, during which time it is 
drawing all the images in background colour. 
The number of sides has been restricted to 

between two and 12, since less than two is silly 
and more than 12 is virtually circular. Wi th a 
large number of sides it is best to use a fast 

rotation. Three to five sides produces best 
results. 
Once the displayed rotation has begun the 

controls are:̶ 
H : Stops the rotation, which can be continued 

one frame at a time pressing the space bar 
or any other unassigned key. HALT. 

N : Returns to normal speed - INKEY$(A) in line 
350 acts as a delay, as well as a command 
control. NORMAL. 

I : Causes a single image to be left behind: if held 
down this causes all images to be displayed. 
IMAGE. 

R : Reverses the direction of the rotation. 
REVERSE. 

F : Increases the speed of rotation. FASTER. 
S : Decreases the speed of rotation. SLOWER. 
C : Changes the colour of the displayed image 

restricted to non-flashing colours but this can 
easily be changed in line 330. COLOUR. 

ESCAPE : Restarts the program. 

10 REH • • • ROTATING PRISTS • • • 
20 REH • • • by Andraw Plndon • • • 
30 I 
40 ON ERROR OOTO SO 
go MODE? 
AO RCCATI 1NPUT*" -N0.0< S l d a a " - <2-I2> * , • ! M l C L l 
70 UNTIL a l d a > l AND a ida<13 AND a tda - INT l a i d * ) 
60 I 
90 REH HAIMLOOP - d r < « i a l l I S laagaa o* tnm p n u 

i n background c o l o u r 
lOO i 
I IO FOR KX - l TO 2 
120 IF KX- l VDU70.400IS12ICLK V©u2* .0e0 lS12 l 
130 FOR T I - 1 TO IS 
140 VDUIV.TX.O,0 .0 ,0 
ISO T -TX»P ¦ *2 /<A ld«» l3» 
160 OCOLO.TX 
170 NOVt 3CO*COS< T> , 43048 IN IT l 
IIIO fOR BX-I TO a Ida 
l-»0 S-BX»2*»- I /a id» 
200 PLOT2«.3OOaCOS<«*T),4SOa0¦N«»»T> 
210 IF KX - l PLOT23,4BO,OlPt.OT24,-4»0,0 
220 NEIT 
2 3 0 NEXT 
240 NEXT 
2SO » 
2AO REM ROTATION - t u r n a ! • * « • on i n auccaa lon 

and ch«ek< keyboard 
270 i 
2 * 0 H7 . - 0 ID - I IA - J IC - 7 
270 RW*AT 
300 KX-KX*D 
310 IF KX-O KX - l 3 
320 IF KX-16 KX- l 

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

3 6 0 I F A = 1 O O O O 2 G 0 T 0 3 5 0 4 0 0 I F A « - " C " C - O l 

3 3 0 I F C « 8 C - 1 3 7 0 I F A t " " I " G O T O 4 3 0 4 1 0 A - A - ( A « 1 ) - < A » - " S " ) + < A » - " F " > 

3 4 0 V D U 1 9 , K % , C , 0 , 0 . 0 3 8 0 I F A t - M R " D » - D 4 2 0 V D U 1 9 , K ' / . f 0 , 0 , 0 , 0 

3 3 0 A » « I N K E Y t < A > 3 9 0 I F A » « " N " A - 3 4 3 0 U N T I L F A L S E 

Multiplication 
L K Fripp, 
Yeovil, 
Somerset. 

O N OCCASIONS, accurate mu l t i p l i c a t i on . o f 
large numbers is required but the floatirJg-
point arithmetic of most home computers is 
not capable of this. This program overcomes 
the problem by manipulating the numbers 

inside strings and wil l multiply numbers from 
two-digit length, to lengths bounded only by 
the capacity of the computer to store the 
resultant strings. 
It operates on the principle of long multipli-

cation, multiplying through AS by one digit of 
B$, checking for carries and storing result in 
C$ ̶ the N loop. Line 150-170 shifts the 
result left by adding appropriate number of 
zeros and adds to previous results ES ̶ after 
checking their respective lengths line 190 and 

200, to decide which routine to use ̶ lines 
200-300 or 400-600. I t was found quicker to 
use two routines to cater for unequal length 
addition thus obviating too many conditional 
statements. 
It then updates E$ line 470 and moves on to 

multiply by next digit ̶ the M loop. 
In present form it only caters for integers 

but could be amended to cater for decimal 
point, but I find it quicker to ignore decimal 
point and insert it manually into the answer. 

1 REM FOR M U L T I P L Y I N G L A RG E I 
N T E G E R 8 

2 REM L . F R I P P g i 1 9 8 2 
2 ® I N P U T " E N T E R U R L U E T O B E MU 

L T I P L I E D " ; R * 
3 0 I N P U T " E N T E R U f l L UC OF M U L T I 

P L I E R " ; B » 
3 3 L E T 
4.0 L E T L * L E N R » L E T K - L E N B » 
5 0 L E T E » a " 0 O " 
6 © FOR M - O T O K - l 
7 0 L E T C . » m " " : L E T C = © 
8 0 FOR N - 0 T O L - 1 
9 0 L E T Z 1 * S T R ¦ I U R L R * ( L - N ) * U R 

L B » C K - M ) + C > _ _ . 
1 0 0 I F L E N Z » > 1 T H E N L E T C J . Z I I 

2 1 »CS L E T C « U A L 2 $ ( 1 > : GO T O 1 3 
0 
1 1 0 L E T C = 0 
1 2 0 L E T C . » a Z » + C » 
1 3 0 N E X T N 

1 4 0 I F C > 0 T H E N L E T C * = S T R $ C4-C 

L E T U * = U $ + " 0 " 
1 5 0 L E T U » = " " 
1 6 © FOR T a 1 TO M 
N E X T T 

1 7 0 L E T C » a C » * U * 
1 8 0 L E T X a L E N C S L E T Y a L E N E S 
L E T R « 0 
1 9 © XF X a Y T H E N GO T O AO© 
2 0 © L E T G a X - Y 
2 1 0 FOR T B Y TO 1 S T E P - 1 _ 
2 2 © L E T F $ = S T R * ( UR L C » ( T - » Q > * V A 

L E S I T ) * R ) 
2 3 © I F LEW F » < 2 T H E N L E T R = 0 
2 4 . 0 I F L E N F $ - 2 T M EN L E T C * ( T + G 

? = F * { 2 ) L E T R = l : GO TO 2 6 © 
2 8 © L E T C * < T + G » = F * 
2 6 © N E X T T 
2 7 © I F G « 2 T H E N GO T O 3 3 © 
2 8 © L E T F » « 8 T R * ( U R L C f f l ) « R > 
S 9 © I F L E N P » < 2 T H E N L E T C S ( l > r . 

I ' S : GO T O 4 . 7 ® 

3 ©© L E T C S ( 1 1 a F t ( 2 ) 
3 1 © L E T C S = " 1 " * C S 
3 2 0 GO TO 4.7© 
3 3 0 L E T F S s S T R t <URL C * ( 2 J » R > 
3 4 - 0 I F L E N F S < 2 T H E N L E T CS (2> = 

GO T O 4 7 © 
> 8 0 L E T R . l : L E T C * < 2 ) t iF * ( 2 ) : G 

3 T O 2 8 © 
4 0 © FOR T » Y TO 1 S T E P - 1 
4-1© L E T F » a S T R $ ( UR L CS ( T ) +URL 

E S <T > * R ) 

SE L E N T H E N L E T Ra© 
T H EM L E T C * I T ) -

F * ( 2 ) . L E T R s l : GO T O 0 - 5 0 
•14.0 L E T C* IT l » F » 
4 5 0 N E X T T 
4 SO I F R = 1 T H E N L E T C S = " 1 " • C » 
4.7© L E T E * = C S 
4.3© N E X T H 
4-9© P R I N T ES 

Displays 
G B Tapp, 
Maidstone, 
Kent. mimw 
THIS MACHINE-CODE p rog ram a l lows 48K 

Spectrum owners to store up to three separate 
displays, and recall any one of them in a 
matter of microseconds. Not only can you 
store the picture but the colour as well. Each 
picture takes up 6.912K, so with three 
displays, the user RAM is about 20K. 

Type in program 1, making sure that the 
data is identical, then Run. This Basic 
program wil l load the machine code from the 
data and drop RAMtop to accommodate both 
the displays and routine. 
To store and recall the displays use: 

USR 65240 To store the screen to display 1. 
USR 65261 To recall display 1 and place it back 
on screen. 

USR 65282 To store the screen to display 2. 
USR 65303 To recall display 2 and place it back 
on screen. 

USR 65324 To store the screen to display 3. 
USR 65345 To recall display 3 and place it back 

on screen. 
The machine code routine is made up of six 

similar parts ̶ see the dump ̶ each swaps 
memory content from one place to another 
very rapidly. 
To sec all three displays in action type in the 

demonstration program, it will draw three 
pretty pictures, store them, then display each 
one of them individually. 
To save the machinc code use: 

SAVE"Name" CODE 65240,126 
And to load use: 

CLEAR 44500: LOAD"" CODE 

P r b g r i i t A 

1 0 REM 3 D I S P L A Y ' 5 

§© RIM """van tapp 1982 
4 0 REM F o r 4 $ K ZX S p e c t r u a 
SO REM 

1 0 0 C L ERR 4. < 1500 
1 1 © FOR a " 6 5 2 4 - 0 TO 6 5 2 4 - 0 + 1 2 8 
1 2 © RERD n 
1 3 0 POKE a , n 
14 . 0 N E X T a 
1 4 5 P R I N T " R e a d y . " 
1 5 0 REM • • D A T A * * CHECK I T ! 

SOO 0 D A T A 1 7 , 2 1 5 , 2 2 7 . 3 3 . 0 , 6 4 . 6 . 2 
7 , 1 9 7 , 6 , 0 , 1 2 6 , 1 8 , 1 9 , 3 3 , 1 6 , 2 4 - 9 , 1 9 
3 , 1 8 , 2 4 . A . 2 0 1 

5 0 1 0 D A T A 1 7 ..0 , . 6 4 . . 3 3 . . 2 1 8 . . 2 2 7 . 6 . 2 
7 , 1 9 7 , 8 , 0 , 1 2 6 , 1 8 . 1 9 , 3 8 , 1 6 , 2 4 . 9 . I B 
3 , 1 8 , 2 4 . 4 , 2 0 1 
3 0 2 O D A T A 1 7 , 2 1 4 , 2 0 0 , 3 3 , 0 , 6 4 . 6 , 2 
7 , 1 9 7 , 6 , 0 , 1 2 6 . 1 8 , 1 9 , i 5 , 1 6 , 2 4 9 , 1 G 
3 , 1 6 , 2 4 4 , 2 0 1 
5 0 3 0 D A T A 1 7 , 0 . 6 4 . 3 3 , 2 1 4 . 2 0 0 , 6 , 2 
7 , 1 9 7 , 6 , 0 , 1 2 6 , 1 8 , 1 9 , 3 5 , 1 6 , 2 4 9 , 1 9 
3 , 1 8 , 2 4 4 , 2 0 1 
51*4.0 DRTR 1 7 , 2 1 3 , 1 7 3 , 3 3 . 0 , 6 4 , 6 , 2 

3 ' ' X ® ' 1 9 ' ' ' a ' 

5 < & B 0 ' D R T A 1 7 , 0 , 6 4 . 3 3 , 2 1 3 , 1 7 3 . 6 . 2 

D e a o 

1 8 R E H D e m o n s t r a t i o n o . B . T a p p 
2 0 REM 
3 0 REM D r a w D i s p l a y i 
3 2 OVER 1 
3 A I N K 2 
3 6 I F P E E K 6 5 2 & 0 < > 1 7 T M E N P U N 

T " M a c h i n e C o d e N o t l o a d e d " : S TO 
p 

4 0 FOR a - 1 T O 1 7 5 
5 0 P L O T 0 , a : DRRU 2 5 5 , 1 7 5 - 2 * a 
6 0 N E X T A 
7 0 FOR a » l T O 2 5 5 
8 0 P L O T a , 0 : DRRU 2 5 5 - 2 1 7 5 
9 0 N E X T a 

1 0 0 L E T l a U S R 6 5 2 4 0 : REM S a v e 
D i s p l a y l 
1 1 0 C L S : OUER 0 
1 2 0 FOR a » l T O 7 5 S T E P 8 
1 3 0 I N K R N D * 8 
1 4 0 C I R C L E 1 0 0 , 1 0 0 , a 
1 5 0 N E X T a 

1 6 0 L E T l a U S R 6 5 2 8 2 : REM s a v e 
D i s p l a y 2 
1 7 0 C L S 
I B B FOR a a l T O 7 0 a 
1 9 0 P A PER R N D » 7 
1 9 8 I N K R N D » 7 
2 0 0 P R I N T , V " J 
2 1 0 N E X T a 
2 2 0 L E T l a U S R 6 5 3 2 4 : REM S a v e 

D i s p l a y 3 
2 3 0 C L S 

24 0 REM c a l l UP a n 3 D i s p l a y s 
KB L E T l a U S R 6 8 2 6 1 : REM D i S 1 

2 3 8 PRUSE 1 0 
2 8 0 L E T l a U S R 6 3 3 0 3 : REM D i S 2 
265 PRUSE 10 
2 7 0 L E T l a U S R 6 5 3 * 6 ; REM D i S 3 
2 7 5 P A U S E 1 0 
2 8 0 GO T O 2 5 0 

Ouap 
M n e a o n i c s C o a a e n t s 

L D D E . N N . . A d d r e s s t o p u t d i s p l a y 
L D H L . N N . . A d d r e s s t o g e t d i s p l a y 
L D 8 , 2 7 . . . B i g L o o p 
P U SH B C . . . S t o r e B 
L D 8 , 0 , « . . S a 8 1 1 L o o p 
LO A , ( M L ) . > 

L j > c < D E ) . A . > T o s w a p D i s w i t h Mea 

I N C H L * I '. ' .> 
O U N Z , - 7 . . . J U M P B A D 7 b y t e s 
POP B C . . . . B r i n g b a c k 8 
D U N Z , - 1 2 . . U u a p b a c k 1 8 b y t e s 
R E T . . . . . . . R e t u r n t o B A S I C 

Maze chase 
C L Naylar, 
BFPO Ships, 
London. 

^ i » 

IN THIS GAME a randomly -cons t ruc ted maze is 
drawn on the screen: you ̶ a plus sign ̶ are 
placed in the bottom right-hand corner and the 
bug ̶ represented by an asterisk ̶ the 
bottom left. An H in the top line represents 
home and the initial object of the game is to 
get home before the bug does. After the maze 
is produced you have time to assess the 

situation and plan your route. When you are 
ready, press Shift, and the bug will start off 
and begin to find its own way home. 
By using the keyboard ̶ top line for up, 

bottom line for down and the left and right 
sides of the centre lines for left and right 
respectively ̶ you must get home before the 
bug. I f he catches you, the game ends with 
your score displayed at the bottom left of the 
maze. I f you manage to get home first then 
your score is held, you arc both reverted to 
your start positions and on pressing Shift you 
are off again ̶ this time at a slightly higher 
speed. After some practice you can get 

through the maze about five times before the 
speed becomes too much and the bug 
eventually traps you. 
An additional feature is that i f you get stuck 

in an impossible situation then it is worth 
driving straight at the bug. Being aggressive 
like this earns you a random chance of one of 
two things happening ̶ either the game stops, 
or i f you are lucky you arc reverted back to 
start again with your score so far intact. 
As regards loading, in line 1 you need a 

345-character Rem statement and then a hex 
loader as in figure 2. Run this program and 
enter the hex machine code in figure 1 either 
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byie by byte or a whole string of them at once 
̶ check with the addresses as you go and all 
should be well. 
Next, Save the program before you Run it. 

SOFTWARE FILE 
Now overwrite line 10 with 10 Rand Usr 
16851 and delete the remainder of the hex 
loader. 
Now you may run the program, hopefully it 

should work, but i f not, you may use the 
program in Figure 3 to check the machine 
code. 

1 6 5 1 4 0615 D7 19 FE80 0 9 1 1 1 6 0 0 C1 

3E80 1 6 5 5 8 0D 0 6 1 0 2 0 0 2 7E 181C 2A7B40 

D7 2 8 0 9 3 6 8 0 3E9C FE15 7D 3 6 1 5 

10FD 10FA 23 3C 28F1 E 6 1 8 C3FA40 

3E76 3 E 8 0 10FB FEA6 FE80 16755 2805 C1 

D7 D7 2A0C40 2005 2 0 1 2 11EAFF 160A 

1609 OD 110B00 369C 7 9 1 8 1 2 3 6 9 5 

3 E 8 0 2 8 0 2 19 2B FEFF 7D 0 1 0 0 0 5 

D7 18E8 362D 18EF T6711 2 8 0 2 E66O OB 

0 6 1 3 3E80 0 1 0 1 0 0 77 1 8 0 6 2 8 0 5 7 8 

3E00 D7 1 6 6 24 C5 AP 0 6 0 0 1 1 0 1 0 0 B1 

D7 3 E 7 6 CDBB02 1 6 6 6 8 2A2140 0E01 1 8 0 8 16821 20FB 

10FD D7 7C 3 6 0 0 1804 7D 7E 

1 6536 3E80 15 
FEFE 111600 0 6 F F E6O6 FE95 

D7 20C A 20F8 ED52 0EFF 2 8 1 8 20F1 

3E76 <1 658O 2A0C40 C1 7E 0 9 16777 11FFFF 362D 

D7 117801 2 1 0 0 1 4 FE2D 2 2 2 1 4 0 0 0 15 

0E13 19 2B 2003 3 6 1 7 2A7B40 2 8 0 2 

3 E 8 0 2 2 2 1 4 0 7C 3 6 9 7 2A7B40 19 18EC 

D7 3 6 1 7 B5 C9 1 6 7 3 4 360 0 7E 2AFC40 

3A3440 1 1 1 2 0 0 20FB FE15 C5 FE2D 2B 

E605 19 2AOC40 2003 CDBB02 2 8 1 4 2B 

C6O6 227B40 16645 119001 16690 3 6 0 8 7D FE17 22FC40 

47 3 6 1 5 19 C9 2F 2810 16843 2A2140 

3E80 1 6 6 0 1 1 1 0 7 0 0 7E FE80 6F FE80 3 6 0 0 

1 REM . . . <345 '0 "s> 201D E681 2 8 0 3 C3C440 
10 LET X = 
20 LET fi* 

16514 
_ H n 19 2 8 0 5 1 6 7 9 8 227B40 3E1E 

30 IF A* = " " THEN INPUT fl* 10 PRINT "ADDRESS?" 32FC40 

40 IF fl* = HS" THEN STOP 20 INPUT fl C 3 8 2 4 0 
50 POKE X, 16*C0DE fl* + CODE fi*<2> - 476 30 PRINT fl; "2 SPACES"; 

C 3 8 2 4 0 

60 PRINT AT 0 , 0 ; X; " 2 spaces A*<1 TO 2) CHR* INT<PEEK A/16 + 23>; 
70 LET X = X + 1 CHR*<PEEK A- INT<PEEK A/16) * 16+23) 80 LET fl* = fl*< 3 TO ) Figure 2. 40 LET A = A + 1 Figure 3. 

* 16+23) 
90 GOTO 30 

Figure 2. 
50 GOTO 20 Figure 3. 

Code invert 
- -

— 

mSi i 

Steve Brown, 
Camber/ey, 
Surrey. 

HERE IS A machine-code invert for the Atari 
400 computer. This wi l l invert the high 
resolution in modes 8-11. Not only all the 
colours are inverted, but also all levels of 
brightness. The program is not instant 
because it has to work through nearly 9K of 
memory. It is located in an area of free RAM 
and can be called with a C = USR(1536). 
5 REM + + + + BY STEVE K BROWN 

1982+ + + + 
10 DATA 162,33.134.213.169.80.133.212.202, 

160,0,177,212,73,255 
20 DATA 145,212,200,208,247,230,213,224.3, 
208,238,104,96 
30 FOR T = 1536 TO 1535 + 28 
40 READ D 
50 POKE T.D 
60 NEXT T 
70 GRAPHICS 11 
80 FOR F= 1 TO 10 
90 COLOR RND(1)#15 
100 DRAWTO RND(1)1*319,RND<2),120 
110 NEXT F 
120 FOR T = 1 TO 1000:NEXT T 
130 C = USR(1536) 
140 GOTO 120 

Rhythm band 
Jason Judge, 
Cheltenham, 
Gloucestershire. 
DESIGNED AS A r h y t hm generator for the I K 

or 16K ZX-81, this uses a machine-code sub-
. routine to put the sounds out through the M i c 
port. 
When the program is run, the tempo has to 

be entered ̶ 20 is a good start. When this has 
been done, the screen wi l l be blank. 
Press Fast ̶ shifted F ̶ and you wi l l hear a 

bass drum. This wil l repeat itself at regular 
intervals. Now press shifted P, and a wood-
block wi l l be added to the bass drum. Press 
Newline and the tones wi l l be deleted. 
Shifted M wi l l allow you to enter new speed 

and shifted . wi l l allow you to enter a rhythm 
as a string. By entering graphics, keywords 
and " + CRH$(X) + " you have 4.72236 x lO'" 
different rhythms at your disposal. 
To enter the program, first Enter and Run 

program A. Enter the machine data then 
delete lines 2-70 and enter program B. Save 
the program then run it. 

C f R C M • 
T A N 5 C O P Y 

i g U R N O R O O S U B P I K C L . S 
W n n s u B ? f c R N D F A S T 

i E T U R N L N 1 
G O S U B „ 

P E E K C O P Y L N T R N O < = R E T U R N L N 
R N D L P R I N T S G O S U B ? K L O R D T A N 

1 0 F A S T 
2 0 D I M M * ( 1 6 > 
3 0 I N P U T I 
4 . 0 O O T O 1 1 0 
S O L E T B * » M » ( X ) 
B O I F B S » " " O R B * - " " T H E N R E T 

U P N 
7 0 L E T B - C O D E B * 
O 0 I F C O D E 6 » > S T H E N P O K E 1 6 5 1 

4 , C O D E 6 9 
9 0 R R N D U S R 1 6 5 2 5 

1 0 0 R E T U R N 
1 1 0 F O R X - l T O 1 6 
1 2 0 I F I N K E Y * < > " " T H E N L E T M » t X 

> - I N K E Y * 
1 3 0 I F C O D E I N K E Y 1 1 6 T H E N L E T 
M * ( X J 
1 4 0 I F I N K E Y * " " , 
I S O I F I N K E Y * • " > 
1 6 0 G O S U B 0 3 0 
1 7 0 F O R T - l T O I 
1 6 0 N E X T T 
1 9 0 N E X T X 
2 0 0 G O T O 1 1 0 
2 1 0 I N P U T M * 
2 2 0 G O T O 1 1 0 

1 R E H 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ® ® ® ® ® ® 
0 O 0 O 0 0 0 0 O O O 0 0 0 0 ® „ _ _ 

2 R E M L I N E " 1 " C O N T A I N S 3 9 Z E 
R O S 

3 P O K E 1 6 5 1 C , C 
4 R E M L I N E " 3 " P O K E S L I N E " 1 " 

T O " © " 
1 0 L E T A * a " " 
2 0 F O R X b I ^ S I A T O 1 6 5 5 2 
3 0 I F A * a " " T H E N I N P U T A * 

» * 2 « , P O K C X , 1 6 » C O D . A * * C O D E A * C 2 
I - 4 7 6 

B O L E T A * a A * < 3 T O ) 
S O N E X T X 
7 0 P R I N T " D E L E T E L I N E S 2 - 7 0 T H 
l l l l ^ n - s c c O N D H f l L P o r T 

T H E N O O T O 2 1 0 
T H E N G O T O 3 0 

P R O M A D R E S S 1 6 5 1 4 : 
0 1 OO 2 A 8 3 4 . 0 3 7 E D 
3 0 F B C 9 2 1 F F 0 2 
0 0 E D S B 8 2 E 5 D 3 
CO e « 4 0 D B F C C D 6 4 
E l B 7 E D 5 2 3 0 E F C 9 

4.2 
99 
F F 
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COMPETITION CORNER 
A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in February. The 
name of the winner, the solution, and a competition report will 
be published in the April, 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. 

The sequen 
tetters that 
solution to 
Box probler 

ORB BOMB 
BY ANTHONY ROBERTS 
You ARE in danger of sudden death ̶ floating 
in through the open window has come this 
Klingon para-explosive homing anti-personnel 
mine. It is an orb split into eight segments 
along three mutually-perpendicular planes 
meeting at the sphere's centre ̶ so that each 
hemisphere can be twisted through 90° rather 
like a spherical Rubik cube. Each segment has 
a symbol in each corner, and the sphere is de-
fused when all the corners with similar 
symbols lie together. 
A flattened plan of the sphere is shown 

below: what is the minimum number of 90° 
twists needed to defuse the mine? 

Compet i t ion 
results 
OUR CHRISTMAS MAILBAG b rough t near ly 
1,000 entries for the December competition 
which offered an Atari 400 as a prize. 
Obviously the Atari is the dark horse in the 
home computer stakes. 
We asked competitors to complete the 

sentence "An Atari in my Christmas stocking 
would mean . . . " . The winning entry came 
from Mrs D M Thomson, 55 Kent Avenue, 
Yate, Bristol, who suggested it would mean "a 
pleasant piece o f hardware in my software". 
Another entry which indicated that the Atari 
has a strong appeal for lady computcrniks was 
Mrs Allemand's "my ship had come in 
because all the nice girls love Atari" . 
Taking a strictly practical view of this yule-

tide possibility G Clow wrote " I would not be 
able to put my foot in i t " ; a consideration that 
was echoed by H Barnes' "less room for the 
Cray 1 I asked for" . A Storey expressed the 
problem neatly with his "a hole in mum's 
micromesh tights". 

Other entries struck a topical note. S Wallis 
thought that an Atari in his stocking would 
have meant that breakfast T V started on the 
25th of December and K Parker claimed 
"that Channel Four would lose 25 percent of 
its audience"; while M Trezza safely assumed 
that we watched the ads wi th "Father 
Christmas has short fat hairy legs". 
There was not much scope for the dedicated 

punster although J Shaw's "many absorbing 
hours of explorAtari fun and games" made a 
valiant effort and several entries looked 
forward to "Atarif ic Christmas". 
"Have a happy Xmas and New Year" was 

the startling solution to the Xmas Box 
problem. Most people found that the problem 
was not taxing enough to warrant a computer 
solution. The £15 book program goes to P 
Topping, 100 Longhi l l Road, Ovington, 
Brighton, Sussex, whose entry was the first 
one wc pulled out of the bag. • 

Solution to the December Atari crossword. 

l 2 0 L l H f l B i S 

• E • E 
• n m c r i E n 

a • • • 
munmn 
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VIC -20 and Commodore 64 from Kobra 
W J > 

£129-99 
inc VAT - carriage free 

Still unbeatable value at this price 
with a full size keyboard 
Backed by Adda's full one year 
warranty. 

Features include: * 5K RAM 
expandable up to 29K * 8 border 
colours, 16 screen colours 
• 8 screen character colours 
• 3 audible tone generators, each of 
3 octaves * a 'white noise' generator 
• 88 character program line length 
• 64 ASCII character set • full PET-
type graphics character set 
generated directly from keyboard 
• 176 x 158 pixels (27,808 in total) 
maximum resolution 
• 8 programmable special functions 
accessed via 4 special function • 
keys. 

C0MM0D0RE64 
£343-85 
inc VAT - carriage free 

The 64K personal computer that outpaces 
the rest 
Backed by Adda's full one year warranty. 

Features include:" 64K built in RAM 
* 40 column colour display - tv interface 
* Upper and lower case characters and 
graphics ' Sprite graphics on eight levels 
* Music synthesiser with three voices and 
nine octave range * 16 colours available 
simultaneously * 8 bit parallel user port. 

inc VAT - carriage free 
The VIC Printer - suitable for the 
Commodore 64 also - will print 
programs, letters, business data 
and graphics. It offers high 
specifications at a competitive 
price. 

Features include: 80 
characters per line. Tractor 
feed dot matrix. 30 
characters per second print 
speed. Full alphanumerics 
and graphic printing. 
Double-size character 
capability. Price includes 
all cables. Alternative 
printer GP100VC with full-
size paper feed 
£270.25 inc VAT. 

V 

£299-95 
Inc VAT - carriage free 
For the VIC-20 and the 
Commodore 64. 
A disk unit transforms 
your computer into a 
high-speed system 
ideal for the more 
serious programmer or 
small businessman. It 
enables you to get the 
best out of your utility programs. 

Features include: 170K bytes capacity. Uses soft-sectored standard 
5V*' single density floppy disks. Direct Interface to computer. Direct 
compatibility with Printer. Prices includes all cables. 

MEMORY PACKS FOR THE VIC-20 
Special plug-in cartridges are available to 
expand VIC s memory. 3K, 8K and 16K RAM 
packs plug directly into computer. 
16K RAM Memory Pack £74.95, 
8K RAM Memory Pack £44.95, 
3K RAM Memory Pack £29.95 

O'BEM 
L i r l f 

HOW TO ORDER: 

VISIT YOUR LOCAL VIC DEALER 
BY MAIL OR PERSONAL CALLERS 

Near North Acton tube, just off A40 

By mall - post and packing FWUL Make BY TELEPHONE 
cheoues or PO's payable to Kobra Micro 
Marketing. Send tor. 
The Vic Centre 
154 V4c.to.-ki Road, Acton 
London W36UL 

Telephone orders 24 hrs a day with Visa, 
Access, Amex 

01-200 0200 



more spell-binders from I 
mm 

SCHIZOIDS 
for onyZX SPECTRUM. 
It's my own fouit, I oven volunteered 
I thought thot with the spoce-dozer ond its shovel and skyhook it 
would be easy shifting the goloxy's rubbish. Childs play. HUHI 
They warned me of the weird packaging, the 'roys, the rods, ond 
all the rest. 
But they didn't say I'd hovo to stop ond control not iust one but 
two or even more garbage pods. Then prod them, push them, 
toword thot black hole, and oh, it's so very, very block, and so 
lonely, so empty 
Panic, musn't panic, but they won't stop, twirling ond spinning 
and turning, olways turning, towards me, against me, at me 
And I'm olone 
No way out, nowhere to hide, on my own, my own . . own 
SCHIZOIDS: NOT JUST A GAME. BUT A STATE OF MIND. 
SCHIZOIDS features real-time animated 3d graphics for a 
breathtaking visual experience, plus sound and all those arcade 
features you'd expect from IMAGINE 
Gome design and Sohwore by Peter Poroncxd and the Yid Kids 
(D H L) 

E3WACKY 
WAITERS 
the wildest, zaniest way of earning o fost buck 
With crazy guests screaming for service you're 
gonna hove to be quick to pick up the tips, don't 
slop the drinks, as you dodge the drunks and dart 
from elevator to elevator, coz if the Boss man 
spots you, your gonna be out on your but 
100% machine code, incredible animation, super 
smooth hi-res multicolour graphics, authentic 
sound effects ond special playfield Keyboard or 
loystick control 

Yet another High performance Arcade quality 
experience for any Commodore Vk-20. 
Gome design and software by Eugene Evans. 

ARCADIA 
the name of 'he game espeoolly cicated to be the 
fostest, meanest, most addictive shoot 'em up game 
you've ever desired. Wave after wove of the most 
loathsome and deadly oliens billow hypnotically lowoda 
your spoce lighter with deadly intent. But then you have 1 
dual Flosmc Disruptors ond an Ion Thrust Dnve haven't I] 
you? . . . 
ZXSPECTRUM (16K or 48K) 
100% machine code with 12 differen: alien types, 
incredible animation and explosive effects, sound and 
fostest, smoothest hi-res graphics ever' 
VIC-20 (any memory size) 
100% machine code with eight different olsen types, 
smooth hi-res multicolour graphics and animation, 
norrow playfield ond sensational sound effects. 
Keyboard or joystick. 
Game design and sofiware by D. H. lawson 

Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. 
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Any of these gomes for just 

E A CH 
Irc'udinc first doss post, pocking, VAT 
mdon UNCONDITIONAL LIFETIME 
GUARANTEE 
Men you buy Imagine Software 
yoj buy if for life. If an Imagine 
Software product EVER fails to load 
to lime simply return it to Imagine 
for on instant free replacement. 
Ali orders despatched by first class post 
vtfhin 24 hours of receipt. 

not put a first class stomp on your 
Bk>pe and you will receive your order 
in 3 days of posting, 
ble from all good software outlets 

_ 

r o s t coupon now to Imagine Software, Masons Buildings, 
Exchange Street East, Liverpool, Merseysido L2 3PN. 
Please rush me copies of (tick box) 
• Arcadia [ _] Schizoids n Arcadia Q Wacky Waiters 
(Tor any ZX Spectrum) (for any Commodore VIC-20) 
Please debit my Accpss/Barcloycard (delete as necessary) 
Card 
Numbed 
I enclose Cheque/PO for £ 

Name. 

Address. 

dealership enquiries 
contact: MaHc Butler 

S U P E R F A S T C R E C M T C A R D S A L E S U N E : 

051236 6849 (24hrs) 

YC2 

VISA 



TIMELESS TECHNOLOGY FROM ORIC PRODUCTS INTERNATIONAL 



The Computer 
Challenge 
16 colours 

professional keyboard 
full graphics 
real sound 

S u 
i Choice of 16K RAM or massive 48K RAM 
> Ergonomic keyboard with 57 moving keys 
128 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 
% Comprehensive user manual 

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 

FREE 
FORTH 

with every 
48K 

model. 

THE REAL 
COMPUTER SYSTEM 

k incl VAT 

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 

p v 

FOR HOME: The OR1C-1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing many times more 
than the ORIC, and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Basic 
for ease of programming and use. For the enthusiasts the computer has laser 

zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
output for incredible effect The communications Modem will 

allow Telesoftware', message sending, and Prestel use. 
FOR BUSINESS: The OR1C-1 is the answer to many 

day to day problems. Software is becoming available for 
payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 
In addition, the ORIC COMMUNICATIONS MODEM will 

allow you to access up to 200,000 pages of Prestel 
-formation, to send and receive electronic mail', 
to book hotels, and flights (and pay for them) and to 
look at the latest stock-market and share indexes. 

In short the OR1C-1 is a must for all businesses 
large or small. 

HOW TO ORDER YOUR ORIC-1: By phone: 
Just ring our telesales number Ascot (0990) 27641 

By post: You can pay by cheque, postal order 
ACCESS - BARCLAYCARD - AMEX - DINERS. 
(Please allow28days for delivery). 
Money back if not satisfied. 
C.c< /ynghtORIC PRODUCTS INTERNATIONAL 1982 . ^ H 

W 

V < ^ 
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> SUICIDAL 
Though no official charts exist as yet, a quick 
look through the popular Micro Press will 
show you which software is way out in front 
- Bug Byte! 
So say tens of thousands of satisfied 
customers who continue to make action 
packed games like Mazogs, Spectral Invader^ 
Vic Panic, Cosmiads, Another Vic in the Wall 
and many many more, massive best sellers 
as do consistently hot reviews in the popular 
Micro Press. 
Why? 
Because Bug Byte software is good ̶ very 
good. Our talented young team of 
programmers have 3 years professional 
experience of bringing out the very best in 
whichever machine you're using. Utilising all 
its capabilities to the full and all your 
capabilities to the full, with fabulous graphics 
and incredibly realistic sound effects. 
A dazzling array of Bug Byte software is 
currently available for ZX 81, ZX Spectrum 
Vic 20 (expanded and unexpended), BBC 
Micro (A and B models) and Atom, and 
more are becoming available almost daily. 

S O F T W A R E 

You can buy through our nationwide network of 
authorised dealers including Laskys, 
W. H. Smiths, Currys Micro C, Spectrum and 
larger branches of Boots. Look for the Bug Byte 
sign and be sure you're buying the best. 

100, THE ALBANY, OLD HALL STREET, LIVERPOOL 
YC7S3 
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• GREAT BBC PROGRAMS FROM Q 

BRITAIN'S LEADING SOFTWARE HOUSE m,innr -«c 
-I*- fv- o - . w t r 
* A" * -ft" ( f A-

GA'.AXIANS 
>Tll Galaxian-style, 

game. THIRTY 
I, homing, bomb-dropping, 
egg-laying BIRDMEN, swooping 

and two's to destroy your 
ses. The exploding eggs feature 
a normally difficult game into a 

lenge 'par excellence.' Each new 
screen means increased difficulty. Bonus 
bases, score display, high-score and 
rankings are, of course included. 
YOUR WAITING IS OVERI! 
ALIEN DESTROYERS IB) £6.95 
Sensational. high speed 'INVADERS' program with an 
abundance of features. Brilliant use of sound and 
graphics. 48 strong Alien Fleet of three different types plus 
Moihership scoring mystery bonus. Choice of six alien 
speeds and three bomb speeds. Vertical, angled and 
exploding missiles. Options to replace defences and 
suppress new fleet advances. Bonus bases awarded each 
new sheet. Scoring according to overall difficulty level. 
Ongoing display of score and hi-score. End of game 
rankings of top five scores. 
This program has many unique extras e.g. 'battle 
analysis' showing the number of each alien type shot 
down, how many motherships destroyed, the number ¦̃ ¦ 
of sheets cleared, the shots fired, the percentage of 
hits made and the number of bases lost. 

CHESS IB) £6.95 
Our excellent machine code program ̶ now with 
superb MODE 1, colour graphics. Six skill levels, play 
black or white, illegal moves rejected, 'en passant', castling 
take-back of moves, and display of player's cumulative 
move-time. Options include Blitz Chess where you must 
move in 10 seconds, set-up of positions for analysis, replay 
of a game just played and saving of part completed 
games on tape. On loading, a 1972 Spassky/Fischer 
game can be replayed. 
NOTE: Model A Version still available at only £4.95. 
If you wish to upgrade your Model A version please 
return your tape, together with £2.50 plus V. A.T. 
(Special Offer does not apply for Model A upgrade) 

: m B J . O 

ALIEN DESTROY 

7 II.C • b o <1 . ¦ ¦ h 

CHESS 

Other B.B.C. programs available: 
Galactic Commander IB) £6.95/ 

Laser Command IB) £6.95/ 
Adventure £6.95/ 

Cowboy Shoot-Out IB) £5.951 
Filer £8.95/Micro Budget £6.96/ 

Worid Geography <BI £6.95. 
Timotrek 181 £6.95/Spacemaze (B) 

£5.95/Martans<B)£5.95/Astro Navigator (B) 
£4.95/Star Trek £4.96/Maze Invaders IB) 

£4.96/Footer (B) £6.95/Munchyman £5.96/Seek 
£5.96/Eldorado Goid IB) £5.95/Cat & Mouse £4.96/ 

Mastermind £3.96/Reversi 1 £4.95/Reversi 2 IB) £4.96/ 
Roulette (B) £4.95/Gomoku £3.95/Zomt*es £3.95/ 

Oissassemblur £S.95/Conste!!ation (B) £5.96/ 
Where? IB) £5.96/Junior Maths Pack (B) £5.96. 

WE ARE AUTHORISED DEALERS 
FOR ACORN ATOM. BBC MICRO 

fr DRAGON 32 
MICRO POWER LTD 
Dopt .YC2 
&&» REGENT STREET. 
CHAPEL ALLERTON. 
LEEDSLS7 4PE 
Tel. 10632) 663186 

EN ANY PROGRAI\ 
I WE PAY 20% ROYALTIES 
FOR DRAGON. SPECTRUM 
I BBC,ATOM PROGRAMS 

Pioasa *XJ S6c order P 8> P • VAT at 15% • p * " 

Please Note: 
All programs are now available at all good 
dealers or direct f rom MICRO POWER LTD. 



BQMEUJiTiERl n 
Just getting started in computing? Or perhaps you're 

already pretty knowledgeable and would like to extend 
your programming skills. Either way Your Computer 
back issues can help to fill your need for reliable and, 
above all, relevant information about home computing. 
Every issue contains reviews of new computers, 

software evaluations, and surveys of add-on equipment 
together with informative articles which tell you how to 
get to grips with graphics, sound and machine code 
programming. 

Facilities provided on the Sinclair ZX81 and 
Spectrum, Vic 20, Acorn Atom and BBC micro have 
been examined in article after article, providing a 
comprehensive introduction to all the most popular 
home computers. Just run your eye down the Contents 
of our back issues and you'll see what we mean. 

To order back issues complete the coupon at the foot 
of this page and send it with your remittance to the 
address shown on the coupon. 

January 1982 
Reviews: BBC micro; Wordprocessing on Atom; Morphy v 
Champion (chess computers). Game ̶ Treasure House. 
Education ̶ ZX81 programs for school use Vic-20 Software 
2X81 Graphics. A D conversion. Interview - Kenneth Baker 

February 1982 
Survey: jUfafrf 
Vic 20 
Atom Pi 
Borlan 

To obtain any of these back issues please complete and return the 
coupon printed below. Prices per copy including post and packing are: 

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) 

April 1982 
Survey ZX Ports Sorting on ZX-81. BBC Graphics. How to write 
an Adventure Game. Atom line labelling. Game ̶ Nim for ZX81 
and Apple II. Interview John 8axter 

May 1982 
Survey: ZX Software. How to write a chess program. Games ̶ Vic 
20 Tank Battle; Magic Squares. How to show off your ZX81 
Joysticks for the ZX81 BBC Graphics. How to write a word 
processing package. Interview Richard Turner 

June 1982 
Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards. 
Games Vic 20 Mars; Othello on Flexidisc Atom Utilities. ZX81 
machine code monitor. How to build a portable computer. 
Interview ̶ Ron Bissell 

July 1982 
Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board 
Games - Dog Race; Geme Guessing Game: Simon Challenge. 
BBC Sound. ZX-81 Dis assembler. Programs for ZX-80. Interview 
̶ Richard Altwasser. 

August 1982 
Review: Dragon 32. Survey: Vic memory expansion. Spectrum 
Sound Games ̶ Demon's Domain: Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling Ecological modelling. 
BBC techniques. Interview ̶ Tony Baden. 

September 1982 
Review: NewBrain. Spectrum Software. Sound on ZX-81. Games 
- Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum 
Disassembler. ZX-81 Indexer ZX-81 machine code (Part 2). 
Midwich MC control computer Interview Hermann Hauser 

October 1982 
Reviews: Sanyo PHC range; MPF-II; Commodore 64: Colour 
Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users. 
ZX word processing Games ̶ ZX-81 Pmball; Vic Catacombs 
Atom text. BBC control Key. Spectrum Assembler. ZX-81 machine 
code (Part 3). Interview ̶ Douglas Adams. 

Issue (month) Year Quantity required To: General Sales Dept.. Room 108. IPC Business Press Ltd. 
Quadrant House. The Quadrant. Sutton, Surrey SM2 5AS. 

Please send me the back issues detailed left - for which I 
enclose cheque/PO for £ payable to 

IPC Business Press. 

Name 

Address 

YOUR COMPUTER. FEBRUARY 1983 139 



ZX SPECTRUM £r ZX81 
EDUCATIONAL SOFTWARE 

Spectrum Junior Education £5.50 
Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 
Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are offensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O-Level Chemistry (CD £5.50 
This cassette contains 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 1UF. 
Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 

GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 

Features an 8 x 8 Galaxy, Klingons and Starbases, short 
and long range scans. Torpedoes and Phasers, Computer 
etc. 
PLUS Normal or Hyperdrive: choose your speed but 
watch the energy level. 
Galaxy Map: keep track of where you have been. Also, 
shows whether any Klingons remain there, and where 
the starbases are. 
Visual display of Enterprise's position and movement. 
Visual display of photon torpedo. 
Messages from crew members. 
5 levels of play. And much more. 

Cassette plus full instructions. 

ZX81 £4.95 
Spectrum £5.95 (colour and sound too) 
Sae for other programs. 

Gemini Software 
36 BADMINTON RD, LEICESTER LE4 7RQ. 

TEL (0533) 64915 

THE ADVENTURE G A M E THAT'S FOR REAL M M 

£6 ,000 PRIZE! FREE HIT SINGLE! 48K Z X SPECTRUM 
( 1 6 K Z X 8 1 V E R S I O N N O W A V A I L A B L E ) 

WI'I yoo be the first to lOtM* ttit Golden Sundial ol in lime and spscc. and be 
'ewjrded * i t h the orio«at> Exquisitely U t l M by t l * vinner o l I t * De 6«*fS 
D-jnond International A » * d . from paid, diamond y<l I he most oreoout of the 
earth's f ic f iw 
Pi MANIA whmc uno r iNmt t turn -njo n.ingl-<v<v * i t * fn music m e m nu f l i c . ; 
and *he ie the P> Man «i>«« suo«ente! He'll talk w i th YOU. he'll befrrend you. be l l 
betray you. I '*- '1 n w do the Hokey Kokry l Animated cartoon graphics' Fo»i 
ry-uvcal tcor* ' Siwctaci/I* colour and u»und ctleCM' Includes (fee hit Ufvjie 
Pwrjma". w t h viv-.alt by Cla>' Stnchvi! and the P. Men' 

It could take you a w*ek to play, it could take you » lifetime' P IMANIA, 
" the best evidence that compwiaf gjmmg has come ol >9* an adventur* 
enthusiast's dream"" (Compute' & Video Games) 

A n i n v e s t m e n t a t C l 0 ( 4 8 K S p e c t r u m ) C 8 ( 1 6 K Z X 8 1 ) 

Automata Ltd. ( Y C ) 
6Sa Osborne Road 
Portsmouth P05 3LR 
Engtand 

BEEBUG 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 

MEMBERSHIP NOW EXCEEDS 10.000 
BEEBUG run t • regular magazine devoted exclusively to the BBC M ic ro (10 
Issues per year). N ow 36 page*. 
Flrat issue Ap r i l 1962. Repr ints o f all issues avai lable to members . 
Programs ̶ Hin ts and Tips - Ma jo r ar t ic les News Rev iews ̶ 
Commenta ry , 
PLUS members ' d iscount scheme PLUS members ' so f twa re l ibrary. 

April Issue: 3 0 Noughts and Crosses. Moon Lander, p i ose and 3D Surface. Plus articles 
on Upgrading to Model 8. Making Sounds, and Operating System Calls 
May Issue: Careers, Bombot, Chords. Spiral and more. 
Pius articles on Graphics. Writing Games Programs, and Using tho Assembler 
June Issue: Maietrap, Mini Word Processor, Polygon; ptus articles on Upgrading. The 
User Port, TV set and Monitor Roview. Graphics Pan II, More Assembler Hints, 
Structuring in BBC Basic, plus BBC Bugs 
July Issue (38 pages) Invades and patchwork programs Fix tor BBC cassette Bugs, 
Mode 7 explored. User define Keys. Software reviews. High res graphics printout, 
RS423 receive fix. 
September Issue Games programs! Higher/Lower. Hangman, plus string search 
program. Articles on debugging programs, a Safe Verifior. new User guide, errata, 
creating and moving multicolour characters, logic and the 8eeb. ideas on colouring and 
shading. Acorn's ROM replacement charge plus much more. 
October Issue. Program features: aben attack, calendar generator. Union Jack, memory 
display utility. Articles on debugging, improving key do lection, Acorn press release on 
O.S.1.2. issue II 8asic, the tube and second processor options, a now series for less 
experienced users, software reviews 

Membersh ip 
6 mon ths £4.90, 1 year £8.90 
Send £1.00 and A4 SAE 
for sample 
Overseas 1 year only: 
Europe £15.00. Middle East £18.00 
Americas & Africa £20.00, 
Other countries £22.00. 

Make cheques to 
BEEBUG 

and send to 
BEEBUG, Dept 4, 
374 Wandswo r t h Rd., 
London, SW8 4TE. 
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From Scotland s Capital comes quality software for the 

ZX Spectrum, VIC 20 & now also Dragon 32 
The Quest 
(48K - Spect rum; Dragon 32) 
(One of the most exci t ing adventure 
games cur rent ly available) Fight your 
way in to the depths of the complex in 
your Quest for the Holy Grai l . Discover 
Go ld and Precious stones, buy weapons 
and Magic wares f r om a trader. Batt le 
w i t h one of the many Monsters. Up to 
1500 locations may be searched in the 
course of a game. Ful l sound effects and 
save game fac i l i t y . - Only £5.00 . 
Star Trek 

(16K Spect rum; 8K - V IC 20; Dragon 32) 
Save I hi: Galaxy f r om the Kl ingons using 
your rapid- l i re phasers and pho ton 
torpedo*. Au tomat i c short range scan. 
Galaxy map and Star Itases. 
Ful l sound effects and 10 levels of 
d i f f i c u l t y ' Only £5.00 

u r D Star fighter 
(48K - Spectrum; 16K - V IC 20. Dragon 32) r n o r l r l i m l 
Make your way through the under " ̃ * P® c , r u m > 
ground labarynth in your search for the 
dreaded Orb. which you must destroy. 
Encounter many Monsters, discover 
Treasure and t ry to remember your 
route so that you can get out again. Full 
sound effects and save game fac i l i ty . 

Only £5.00 * 
NEW! 3-D Maze 
(48K - Spectrum; Dragon 32) 
Exc i t ing 3-Dimensional Ma?e Game* 
Search lor the 3 fabulous treasures, then 
make your way Iwck to the ex i t . Time 
yourself w i t h the On Screen Clock 
But Beware the treasures are not 
always in Ihe same locations 
Only £5.00 

Dealers At t ract ive Discounts A 
SfN-cliuin & V IC ?0 programmes ¦ 

Al l act ion, fu l l -colour, graphic machine-
code, Space-battle w i th devastating 
explosions. On screen scoring and high 
score kept The longer you survive the 
more d i f f i cu l t i t becomes. Only £5.00 
Games Pack (Unexpanded VIC 20) 
Al ien * Road Race * 
The Island * Pontoon * 

Only £5.00 

A L L O RDER S DESPATCHED BY R E T U R N warned 25% Roya Paid 
I enclose a Chcque/PO tor C 

Name 
Address 

Ftost Code . 
All prices include PSP and VAT 

IMPACT SOFTWARE 
70, Rooioid Avenue. 
E0INBURGM EH13 C6W 
TEL .03 t -44 t -4ZS7 

Pleas* Supply 

The Quest(C5 00) • 3-D Maze <C5 00) • ] 

̶ CXb(C5 00) • Startighter(CSOO) • 

StJ ' T»ek(C5 00) • Games PacMtSOO) C ¦ 

Pieasv state m.ichirie type 

ENTER THE SUPER JRS 
ZX SOFTWARE COMPETIT ION A N D 

WIN £250 PLUS 
A 14 COLOUR TV 
Your original ZX81 or SPECTRUM program could win the first 
prize of £250 and a 14" colour T V , the second prize of £ 150. or 
one of the three third prizes of a JRS 64K RAM Pack. 

PLUS 
a substantial cash payment for the distribution rights to your 
game by JRS (even if you don't win a prize. JRS may still offer to 
buy your program, providing it meets wi th the high standards 
required). All entries must be received by February 28th. 
Winners will be notified by post by March 31 st. and results will 
be published in the May issues of Sinclair User and 
Your Computers. 
All programs submitted must be accompanied by an official 

entry form, available from JRS Software, which contains full 
details of the rules and conditions of the competition. 

Fill in the coupon below and post it today for your official 
entry form, including a large stamped addressed envelope 

Please rush me by earliest post 
• Competition Entry Form • New 1983 Catalogue 
• Tick as appropriate 

Name _ 

Address 

Age 

$ • « 
« i 

r t t 
/ 4 

I / _ 

19 WAYSIOE AVENUE. WORTHING. SUSSEX. BN13 3 JU Telephone: (0903) 6S691 

From Warp 
Factor Eight 

Lift-off into 
'83 with hi-stak 
• makes your computing easier, faster, 

more reliable, less exhausting and simply 
more onjoyable. 

• angles your computer neatly to the 
correct ergonomic position for the most 
efficient keyboard operation. 

• provides extra ventilation for hot ZX81 "s 
and Spectrums. 

• instantly applied 
• styled for "83. adds that professional look 

to your set up. 
• precision injection moulded in guality 

A8S. non scratch non slip base 

ZX81 
SPECTRUM 
VIC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc. 

Order form. Please send me HI-STAK set{s) (at £3.95 per 
set). I enclose cheque/P.0. foi[ 

Name 

Address 

Post code 

To: Warp Factor Eight. Dept. YC. 
6 Pelham Road, Braughing. Ware. Herts. SG11 2QU. 
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/.WORLD'S SMALLEST COMPUTER 
r SYSTEM? 

£99.95 

Bre&st Pocket Computor - A5 Book SUe System 
More powerful than pocket computers costing up to twice as much. 

Sharp PC-1251 Computer p-7Q qc 
Plus FREE £10 software voucher L . / 57. J JO 
CE-125 Printer/ Micro 
Cassette 
Plus FREE £10 software voucher 
Custom made for Sales Executives. Ideal for Engineers 
and Hobbyists, or as a starter computer that grows into 
a powerful, reliable system. 
PC-1251. Massive memory : - 4.2K RAM (3.7K user) 
and 24K ROM for extended BASIC, including DIM, 
STRING and INKEYS. Up to 18 programs stored in 
memory at once, each with its own execute key, plus 
reserve mode for frequently used commands. One-
touch mode selector for Reserve/Program/Run.- Full 
range of math and science functions. QWERTY 
keyboard. 24 digit dot matrix display. Auto power-off, 
with memory protection. 
CE-125. Half the size of this page and less than 1 inch 
t h i c k ! 

24 character thermal printing of data, computation 
results, programs, etc. Integral micro cassette recorder 
for error-free saving/loading, plus bui l t - in in ter face 
for s tandard cassette recorder. Will run existing 
PC-1211 software but many times faster! Powered by 
rechargeable NiCad batteries, or mains adaptor 
( s u p p l i e d ) . 

MICROL AND SHARP SOFTWARE AVAILABLE SOON 
SEND FOR DETAILS 

System Price £179.90 
Including VAT and FREE £20 software vouchor 

Dimensions 
PC-1251 »35 x 70 x 9.5mrn 5-5 1 6 x 2 * 3/8 inch>. Weight. U5G <4o/>. 

CE-125. 205 * 149 x 23mm (8-1'16x57. '8x29/32 inch I. Weight 560g I1.2lb>. 

SHARP PC-1500 COLOUR COMPUTER 
The world's most powerful pocket computer? 

PRICES, including VAT and FREE software voucher 
PC-1500 Pockot Computer plus £20 software voucher ,. £ 169.96 
CE 150 Colour Printer/Cassette interface plus £20 voucher £149.95 
CE-1558K RAM Expansion Module plus £10 vouchor £79.95 
CE-159 8K RAM/ROM with battery back up t £10 voucher f89.96 
CE-152 Custom Cassette Recorder plus £5 voucher £39.95 
CE-153 140 key Software Board plus £10 voucher . . . £79.96 
CE-158RS-232C Interface plus £20 voucher £149.95 

SOFTWARE ACCESSORY LIST ON REQUEST 

PRICES include VAT. P&P Offers arc 
subject to availability Send Cheques. 
P.O.. oi phono your crod^t card no to: uMCROL MAIL 

ORDER 
Dept YC, 38 Burleigh St 
Cambridge CB1 IDG 
Telephone: 0223 312453 

ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 32 LEVEL 2 A /B 

ADVENTURE 
* Over 200 places to explore in this machine code game using 
I advanced data compression techniques. 
* No random elements ̶ you wil l need skill, cunning and a 
¦ sense o f humour as you explore caves, forest and castles. 
* Evade ruthless pursuers and overcome a host of obstacles. 
* Mult iple word commands and single letter abbreviations. 

AWARI 
* The ancient Afr ican game of logic. It takes 2 minutes to learn ] 
the rules but far longer to master the tactics. 
* Select the 'Goat-herd' level o f play and it 's an addictive gamel 
for children (8 + ) that exercises their minds ̶ not their laser) 
fingers. 
* Select the 'Witch-doctor' level and it's a threat to your¦ 
sanity. We haven't beaten it and we wrote i t ! 

£1000 IN PRIZES 
FANTASTIC VOYAGE 

(ZX81 16K ONLY) 
This real-time graphics simulation set inside the human body 
was written by a lecturer in anatomy. You are injected into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats ̶ a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser-
sight for fighting lymphocytes. 

• • Buy both Awari and Adventure and enter the 'Foilkade 
Challenge' competition. Details with cassette or send SAE. 

FOILKADE LTD 
DEPT. PR9 
66 L I TTLEDEAN , 
YATE, 
BRISTOL BS17 4UQ 
A L L G A M E S £5.95 E A C H , 2 F O R £9 .95 , 3 F O R £13.95 

( A N Y M I X ) I N C L U S I V E . 
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How can Tangerine promise you a 
professional computer for only £99.95? 
Because, unlike most computer builders, 
we have designed the U.L.A. ourselves. 

This makes the ORIC-1 substantially more 
reliable and versatile to work with and 
what's more, at £99.95, you get a 
professional system well below the price of 

ORIC-1 

I $ » S X A & * ( > C • I 
1 2 3 4 5 6 7 8 9 0 - = \ 

Q W E R T Y U I O P [ { ) } 

C T W . A S D F G H J K L 

m Z X C V B N M ^ ^ V J ^ T 

(Please allow 28 days for delivery) Subject to availability 

Order your ORIC-1 direct from the designers 
BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number 
order. ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4 

all leading manufacturers. 
We can give you prompt service, quality, 

reliability and full technical backup: The 
ORIC Computer System will guarantee you 
that and more: 
• 8 colour graphic display (8 foreground + 8 
background) 
• 40 character by 28 line colour text display 
• High resolution graphics (240/200 pixels) 
240 across screen. 200 down 
• 96 User defined graphics symbols 
• Microsoft BASIC software 
• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot. Explode. 
Ping. Zap 
• Centronics printer interface (compatible 
with a whole range of standard printers) 
• Optional Communications Modem 
(allowing access to 200.000 pages of 
Prestel and direct link with other computers) 
• Typewriter style keyboard 
• Professionally written user manual by 
well-known computer authors 
• Oric Owner Magazine included with each 
ORIC 1 purchased 
• Tan-Forth supplied free with every mail 
order 48K Model 
• Extended Basic (BBC etc) available soon 
• Full range of business and leisure software 
coming shortly. 

Please delete/complete as applicable 
•I enclose a cbeque/p.o. payable to TANGERINE 
COMPUTER SYSTEMS LTD. For £ 
Please charge my Access, Barclaycard. Visa No. 

Name 
Address 

if you require a VAT receipt please tick • Ptoase send me a full colour brochure • 

TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews. Ely Cambs C87 4NW 

Item 
ORIC-1 16K RAM 

ORIC-1 48K RAM 

ORIC Communications Modem 
ORIC Owner Magazine (Bi-monthly) 
Postage and packing 

Qty Price Inc. VAT ¦ Total 
£99.95 

£169.95 
£7900 
£10.00 
£5.95 ¦ 

TOTAL £ 



NOW in Birmingham - the centre of industrial Britain... 

Midland 
omputer 

Personal computers 
Horn computing 
Small business systems 

a 

Bingley Hall, Birmingham. 
April 28-30,1983 

Sponsored by and W 

SSMElM iER 

This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham. 

Personal computers are part of everyday life. 
Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair. 

For the full story contact the Exhibitions Manager, 
The Midland Computer Fair, IPC Exhibitions Ltd, 
Surrey House, 1 Throwley Way, Sutton, Surrey SMI 4QQ. 

Please contact me with further information about exhibiting at 
The Midland Computer Fair. 

Name 

L 

Position in Company 

Company 

Address Tel 

^Midland (gmputer 
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IP- TURN 
YOUR ZX81 
INTO THIS 

FOR ONLY. . . 

CONVERT YOUR ZX.... 
FULLER MICRO SYSTEMS ADD STYLE, POWER, 

VERSATILITY AND FULL TYPEWRITER KEYBOARD 
OPERATION TO ZX81 AND ZX SPECTRUM! 

FULLER MEMORY EXPANSION - a massive 
boost for your ZX81! 
The basic ZX81 has only 1K of RAM - now you can add on an 
enormous 16K with our FD 16K Memory Module. FD 16K to 
mount on the back of ZX81 or Fuller Case. 

£24.95 (plus8opp&p) 
FD 16K to fit inside Fuller Case, complete with RAM 
adaptor board £29.95 (plus80p p&p ) 

FD 64K to fit inside case (incl RAM adaptor board) £69.95 
FD 64K to mount on back of ZX81 or FULLER CASE £64.95 
FULLER SOUND EXPANSION - a superb addition 
to your ZX Spectrum! 
Clear, dynamic sound effects will really enhance your enjoyment 
of the new. exciting programs available for the sensational ZX 
Spectrum. Our new sound box comes complete with leads, 
volume control and loudspeaker. Just plug it into your MIC input 
and it fits neatly onto the back of the Spectrum in a tough, plastic 
case. 

JUST £6.95 (plus sop p& p) 
NEW! Programmable Sound Generator - adds exciting new 
sounds to the Spectrum range. 

ONLY £ 1 9 . 9 5 (plus 8 0 p p& p) 

FULLER FD42 SYSTEM - The ideal 
Gift for ZX81 users! 
The ZX81 is easily Britain's best selling small computer, and now 
costs an incredibly low £49.95. To celebrate this event, we are 
offering our equally popular FD42 system at an even lower price 
than before! It converts your ZX81 into a sturdy. r * o r \ r \ c 
attractive and professional unit NOW ONLY t ^ y . 9 5 
with full sized typewriter keyboard. (plus £2.50 p & p) 
ITS EVEN CHEAPER IN KIT FORM! „ . 
FD42 Keyboard and Case Kit JUST £24.95 

(plus £2.50 
FD42 Keyboard Kit JUST £ 1 4 . 9 5 

(plus 80p p & p) 
OR WHY NOT BUY A COMPLETE SYSTEM! 
If you are not lucky enough to already own a ZX81. 
an FD42 System, including computer, from us. and make an even 
bigger saving! ZX81. FD42 Keyboard and Case with power supply, 
reset switch, leads and manual - True Value £79.95. 
SPECIAL OFFER £69.95<Plus C 2 5 0 P & « 
FULLER FD SYSTEM for 
ZX SPECTRUM 

Now. the famous FULLER keyboard and case unit has been 
adapted for Britain's fastest selling colour computer - the amazing 
ZX Spectrum! it has the same high standard as the ZX81 unit, a 
tough plastic case encloses the keyboard. Spectrum P.C.B. and 
power supply. The Keyboard has 42 keys including all the 
Spectrum graphic characters printed on to them, the full travel key 
switches have gold plated contacts and guaranteed life of 106 

operations 
ITS SO EASY TO INSTALL! You simply unscrew the ZX P.C.B. 
from its case, screw it to the FD case, and plug in the keyboard. 
No soldering or technical knowledge required. 

£39.95 (plus £2.50 p & p) 
£33.95 (plus £2.50 p & p) 

COMPLETE UNIT 
KIT FORM 

Mail to: FULLER MICRO SYSTEMS. 
The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051 -236 6109 

SPECTRUM MOTHERBOARD 
Fits inside the Fuller case, allowing expansion to the ZX memory 
and 1/0 facilities 
2 SLOTS £ 1 5 . 9 5 (plus 80p p & p) 
3 SLOTS £ 1 9 . 9 5 (Plus 80p p & p) 
SEPARATE SPECTRUM P.S.U. 
9 volts DC at 2 amps _ _ 
Mains either 1 lOv or 240v AC £5.95 (plus 80p p & p) 

P l e a s e supp ly t he fo l lowing i tems: 

I enclose cheque/p.o. • 
Or. please debit my Access/Barclaycard No. 
Name 
Address 

Please send me further details, I enclose SAE. LJ ̶ h 
. 2 . 8 3 U 0 • 

STOP PRESS! 16K Spectrum owners - upgrade to 
48K with a Fuller Spectrum Upgrade Pack - complete with 
full assembly instructions. £34.95 (Inc p & p) 
FULLER ZX Spectrum Software 
So little software is available for the Spectrum, you could count on 
Fuller to be one of the first! Startrek Flight Simulation and Death 
Star, all in attractively packaged cassette form. 

£5.00 (plus 50p p & p) 

MICRO 
SYSTEMS 
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STcorim atom 
NEW 4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 
1200.600,300 BAUD CASSETTE OPERATING SYSTEM. 

VISIBLE AND AUDIBLE INDICATION OF LOAD 8 SAVE. 
Draw complex graphic shapes with one instruction 

usmg our special 'SHAPE' command 

33 NEW COMMANDS 
SHAPE N X.Y - draw shape number ftfet X.Y 
BLOCK - draw block of any size, any graphic mode 
POINT - test if graphic point set or clear 
FIND - print lines which contain a given string 
KEY scans keyboard for use in real time games 
ZERO zero all basic variables 
SCREEN ̶ set cursor to screen location (0 to 5111 
STOP - debugging program command 
STRG - print strings in graphic modes 
MC - monitor - memory change. Hex & textdump 
RENUMBER including GOTOs and GOSUBs 
AUTO ̶ automatic line numbering 
DELETE delete block of program lines 
VERIFY - verify programs after recording on tape 
PACK ̶ removes non significant spaces 
TONE sound a note of any duration and tone 
PLUS: READ.DATA.RESTORE.BSAVE,APPEND,TAPE... 
BSTRG, CHAR, POP. VAR & BLEEP 
Fits any size memory Atom 
Full Documentation included 
NEW LOW PRICE £15.95 ALL INCLUSIVE 

RUSH YOUR ORDER TO: Ross Software 
44 Premier Avenue, Grays, Essex RM16 2SD 

Send £1 for documentation only 

Simonsoft 
Specialists in high quality 

software of the 
BBC Microcomputer Disassembler 

(Model A and B) 
Reveal the secrets of the BBC Microcomputer and those 
machine-code games with this full 6502 Disassembler. Ideal 
for the beginner and indispensable to the serious machine-
code programmer. 

Features: 
• FULL Instructions supplied with the program 
• FIVE Modes of operation from memory dump to full 

automatic disassembly 
• USER Definable and automatic labelling of code and 

data 
• BUILT-IN Error checking to avoid disassembly to data 

areas 
• BUILT-IN Operating system Entry point labels 
• SAVE and LOAD facilities for dumping and recovery 

using tapes 
• HARD copy facility 
• EASY to use single key commands 
BBC Disassembler £6.95 

Price is fully inclusive and for a cassette program. 

Simonsoft 
Front Street, Topcliffe, N. Yorks, Y 0 7 3RJ 

DID YOU SOLVE THE RUBIC CUBE? 
THEN FOR A £100 PRIZE 

YOU MIGHT JUST CRACK THE 

um 
o r 
I n . 

Each mon th d sophist icated Conund rum Program w i l l be of fered by Omega Software for those people who w i s h to t ry thei r s k i l l and analy t ica l 
ab i l i t y against a m i n d bend ing puzzle. Ent ry w i l l be closed on the last day of the second mon t h of issue a l l ow i ng some twe lve weeks at most to 
solve the enigma. A l l entr ies shou ld also conta in a br ief descr ip t ion of an or ig ina l idea for a fu ture Conund rum. The en t ry wh i c h conta ins rhe 
correct so lu t ion together w i t h tho most elogant idea for a future puzzle as judged by the company 's Sof tware Manager, w i l l receive a cash pr ize 

of £100. A l l Conund rum Programs w i l l be f un i n their o w n r ight even if you do not solve the prob lem In t imo. Ent ry so lu t ions shou ld bo submi t ted 
on a postcard in a sealed envelope w i t h you r name and address c lear ly stated. Theso compet i t ions are not open to employees of the company or to 
any person d i rec t ly or i nd i rec t l y ussociated w i t h its act iv i t ies. No correspondence can be entered Into and the decis ions of the company 's Software 
Manager regarding a l l matters relating to these compet i t ions w i l l be f inal . Winners w i l l be no t i f i ed by post and entry imp l i es acceptance of these 

rules. On l y i nd i v i dua l purchasers o f programs w i l l be e l ig ib le to enter. 

Please send me an Alpha Conundrum Program for G ZX8116K-£6.50 • Spectrum 16K-£6.50 • Vic 20-£6.50 • BBC B-E6.50 
for which I enclose my cheque/postal order for £ made payable to Cambridge Research. 
Name . Cambridge Research 
Address Chesterton Mill. French's Road 

CAMBRIDGE CB4 3NP England 

M B i 
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DAMS BUSINESS COMPUTERS 
Not Simply a Computer Dealer 

VIC/ 
COMMODORE 
64 IEEE 
CARTRIDGE 
A breakthrough for all 
VIC/64 users. The DAMS IEEE 
is a simple, plug-in 
Cartridge interface which slots 
into the back of your VIC/64 
and links it to disk drives, 
language packs, printers 
and other peripherals. 
Run several VIC/64's. 
from one disk drive. 

£49.95 
+ VAT. 

(Price including VAT. £57.44). 

'CLEAR-VIEW 
ANTI-GLARE SCREEN 
This exciting new product frorrt DAMS is the answer to eye 
fatigue, headaches and migraine - symptoms regularly 
encountered by VDU operators. The 'Gear-View' 
screen can be fitted in seconds to most leading 
brands of computer 
monitors or 
microcomputer 
screens, and 
immediately 
reduces unwanted 
glare and 
reflection to 
a minimum. 
Suitable for use 
with mono or 
colour displays. 

tip to 12" £19.95 + VAT. (Price inc VAT. £22.94). 

13" to 20 £24.95 + VAX (Price inc VAT. £28.69). 
20" and larger by special order. 
(Leaflet available on request with full technical specification). 

VIC AID Commodore 64 
version available now! 

Vic Aid is a chip which slots easily into the DAMS 
RAM'N ROM Board, and offers two sets of Utilities in one for 
the keen programmer: 
Programmers Tool Kit 
Gives extra commands: Auto, Number, Help. 
Delete, Change, Trace, Step, Light Pea Break etc 
Machine Code Monitor 
Gives Save. Memory. Display, Load Verify etc 
(similar to TIM on PET). 

(Price inc VAT. £22.94). 

VIC/COMMODORE 64 
RAM'N ROM BOARD 
Doubles the memory capacity of your VIC/64 and gives you the 
facility to fit extra functions (VIC AID, VIC MON etc). 
Comes complete with specially designed cover. 

£22.95 + VAX (Price inc. VAT. £26.39). 

DAMS BUSINESS 
COMPUTERS LIMITED 
GORES ROAD. 
KIRKBY INDUSTRIAL ESTATE, 
KERKBY. NEAR LIVERPOOL 133 7UA. 
TEL: 051-548 7111 

CREDIT CARD TELEPHONE ORDERS 
s + J ? WELCOME (Normal Office Hours). ̂ ^ pp^ f 

^DEALER ENQUIRES WELCOME 

Send your business card, and receive our dealer fact-pack" NOW! 

12 months parts fit labour guarantee on all products. 

£19.95 + VAX 

U T f 1\ / I /^1\T Commodore 64 
version available now! 

Another fine product to enchance the machine - code 
capabilities of the VIC VICMON is the ultimate programming 
aid, incorporating: Assembler. Dissassembler, Fill, Re-Locate, 
Identify, Exchange, Compare, Printing etc. 
Slots into the DAMS RAM'N ROM board or similar. 

£19.95 + VAX (Price inc VAT. £22.94). 
Please send me the following items 

1 enclose cheque/P.O. OR please debit my: 
Access No 
Barclaycard No. 
Name 
Address 

_Tel: 
(Prices inc p ,p) VC2A3 
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atEar\s Court 

""EST 1 9 8 3 

and 

Your chance to 
promote your 
products and 
services at 
Britain's No. 1 
Micro Show 

Whatever branch of the business you're in-
manufacturing or supplying: 
microcomputers, peripherals, associated 
accessories, software, books, video games-
you need The Computer Fair. 
This year the show will be bigger, open for 
four days - including a special 
Businessman's preview on the first day - and 
will be staged in a much larger area. Hits of 
last year - the Sinclair Village, Club Avenue 

and the Micro Mouse Contest- will again be 
featured at The Computer Fair '83. 
Last year 38,432 people passed through the 
turnstiles in only three days - this year is 
going to be an even greater success. 
Complete and return the coupon below for 
further information. 
Return to: The Exhibition Manager, 
The Computer Fair, IPC Exhibitions Ltd, 
Surrey House, 1 Throwley Way, Sutton, 
Surrey SM14QQ. 

H 

/omputer fair=~i 
Please contact me with details about exhibiting at The Computer Fair 
NAME 

POSITION IN COMPANY 

COMPANY 

ADDRESS 

TEL 
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U i c t a g r a p h 

p l o t w i n d o w 

An essential aid to all computer owners with Plot, Draw, Draw to 
a plotted co-ordinate, and medium/high resolution graphic 
capabilities, VICTAGRAPH gives you a fully adjustable window 
from plot 0,0 to plot 320, 200. 
Higher resolution is possible by simple multiplication X2, etc., or 
reduction by division. Plot 0,0 in each corner to suit your 
requirements. 
Place your drawing, tracing diagram etc., on a single sheet of 
paper and position in the VICTAGRAPH. AND you are ready to 
plot all the points quickly using the movable window AND easy to 
read scale. 
Made from high quality plastic sheets, 17" x 12" approx. 
Ideal for multi-graphic resolution computers such as Atari etc. Not 
suitable for Spectrum. 
Total price C7.00. Cheques payable to: Victa Ceramics and 
crossed. SAE for Details. UK only. 

VICTA CERAMICS 
6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 

Self Adhesive 
Cassette Labels 
^ T ON ROLLS OR SHEETS 

IDEAL FOR USE IN TYPEWRITERS 

^ A BOON TO SOFTWARE PRODUCERS 

* CAN BE PRINTED W ITH CLUB OR 
COMPANY LOGO OR SYMBOL 

CASSETTE LABELS ON SHEETS 
(15 labels per sheetl 

CASSETTE LABELS ON ROLLS 
(Complete with tractor feed perforations 
to allow use m most computer printers) 

100 Labels £3.50 
200 Labels £6.00 
300 Labels £8.25 
400 Labels £10.00 
500 Labels £12.00 

Squaro or round onded centre hole 
Mmimum order 500 labels 

500 Labels £11.00 
1000 Labels £20.00 
2000 Labels £35.00 

A I pnees include VAT and postage/ pecking 

Good discounts for larger quantities 

Please send 15 % p stamp for printing pnee lists and sample labels 

j0Q(tett0°DcDj]_ Unit A4 
Eurolink Ind. Estate 

S i t t ingboume 
Kent ME10 3RN 

Sittingbourne (0795) 28425 

CL p 
• U » L . a SPECIALISTS 

microcomputers 
VAT included v/here applicable 

QUALITY D I SK DR IVES 
Single drive 40 track single sided 1 x 100k £200.00 
Dual drive 40 track single sided 2 x 100k C3S0.00 
Dual drive 40 track double sided 2 x 200k C$46.25 
Dual drivo 80 track doublo aided 2 x 400k <799.25 

An dnve« are cased with own PSU for reliability, 
and include connecting cables and utilities disk 

Delivery €4.00. 

S O F T W A R E FOR THE B B C M I C R O 
MISSILE CONTROL tho first implementation on the 

BBC Micro of tho popular arcado game. <32KI €9.00 
MAZE MAN an authentic version of the popular 
arcade game. (32K) £6.00 

BALLOONS a highly original gamo that soon becomes 
compulsive playing. (32K) £6.00 

DISSASSEMBLER the memory dump routine includes 
a scrolling back in memory facility. (16KI £5.00 

MISSILE CONTROL. MAZE MAN & BALLOONS 
use the Keyboard or Joysticks for control 

3 0 + P R O G R A M S FOR 

THE B B C M I C R O C O M P U T E R 
This Book contains program listings, with explanations & 

tips on using the BBC Micro 
GAMES UTILITIES GRAPHICS & MUSIC 
Most programs will run on Model's A & B 
Edited by C.J. Evans, various Authors. 

A p3ir of cassettes with aU the p*ograms is available. 

BOOK £5.00 

BOK & C A S S E T T E SET £9.00 

L E A D S 
The BBC Micro comes without a cassette lead 
7Pin Din to 2 x 3.5mm & 1 x 2.5mm minijscks £4.0© 
7Pin Din to 5Pm Din & 2.5mm mmijack . . £4.00 
7Pin Din to 7Pin Din £4.00 
7Pin Din PLUGS Two for £0.65 
6Pin Din PLUGS (for RGB sockoti Two for £0.65 
5Pin Din PLUGS (360' for RS232I Two for £0.65 

RS423 TO RS423 (BBC Micro to BBC M.crol 
Two metre cable £4.00 Four metre cable £5.00 

TELEV IS ION/MONITOR L E A D S 

full range available 
Phono plug to Co-ax "with high quality cable 3 Motres. £3.00 
8NC P?ug to BNC Plug £3.10 
BNC Plug to Phono Plug 

ll.e. BBC Micro to Rediffusion TVRMl £2.20 

PR INTER C A B L E S 
BBC to 36way Centronics Type connector f 17.50 
BBC to 25 way D Typo (For use with RS232I £9.50 
BBC to 40 way odgo connoctor (Centronics 739) £20.00 
TORCH to36way Centronics Typo connector £20.00 

B L A N K C30 C O M P U T E R C A S S E T T E S 
Ten for £4.50 

15 Way D Type Plug with Cover £2.75 
Computer graphics des-ign pads 100 sheets £4.00 

B B C U P G R A D E K I T S 
RAM UPGRADE 1100ns) £23.00 
KIT A Printer & I /O Port £9.50 
KIT B Analogue Port £8.00 
KIT C Serial I /O ii RGB £10.00 
KIT D Expansion Bus/Tube £7.50 
Full Upgrado kit £58.00 

All components full specification 

S T A R DP8480 PR INTER 

F R O M £250.00 INC VAT 
80 CPS : 80/96/132 COLS 

BIDIRECTINAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEEO 

CENTRONICS £217.39 t £32.61 VAT • £250.00 
RS232 £235.00 + £35.25 VAT - £270.25 

High Ros Graphics option to allow BBC Screen dumps 
£15.00/£20.00 

I24HR SECURICOR DELIVERY FOR PRINTERS £8 001 

VAT included where applicable 
Send SAE for full Price List of oor large range of accessories. 

POSTAGE Add 50p pe* order or as stated 

C.J.E. 
microcomputers K ' e x ^ ? ^ ^ ^ 0 1 0 " -
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Programs for SPECTRUM, DRAGON, ZX81, ORIC, 
A REWARD UP TO 

£2000 
TO BUY THE COPYRIGHT OR.... 30X ROYALTIES, 

... A FIXED AMOUNT PER TAPE WE SELL OR 
» ̶ i Q Q Q Q Q Q Q Q Q g < ^ , • 

ANY COMBINATION OF THE ABOVE 
IX&QQOQQQQQT 

WHY GIVE THE PROGRAM TO US 
We are one of the fastest growing Software Houses in the country 
.... Our Tape production is second to none. All our programs are 

now duplicated by DATA DUPLICATION SERVICES LTD.... 
A company set up with the sole purpose of tape duplication for 

the Home Computer Market. 
.... Our presentation is of the highest standard 

.... We not only sell our products nationally but in over 25 
countries worldwide. 

.... We have the time and finance necessary to ensure your 
programs receive the attention and background necessary for 

truly effective marketing. 
— vj&s&QQQQ&XX*-- 

£1000 Paid for best program using MCODER 

Personal Software Services: 
452 Stoney Stanton Road., Coventry, CV6 5DG 
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Now's the time to 
subscribe to Your 
Computer, Britain's 
biggest selling home 
computer magazine. Because 
as from the April issue we will be increasing the price 
to keep pace with rising production costs. 
Your Computer is fantastic value for money. The 
December issue consisted of 164 pages packed with 
computer and software reviews, a special games 
section with listings for all the major home computers, 
articles on writing programs yourself, three features just 
for ZX81 owners, and Response Frame ̶ the page 
which answers your questions. All this, PLUS a free 
Flexidisc containing games for the ZX81, Vic 20 and 
Sinclair Spectrum. The price? Only 60p. 
And that issue was typical of the value which Your 
Computer readers have come to expect. Rather than 
cutting down on editorial and on the lively presentation 
which makes Your Computer so readable we are 
dedicated to maintaining our editorial standards. But 
with production costs rising we can only maintain 
quality if we increase the price of the magazine. 
We know you'll think it worth paying the little extra 
we'll be asking because Your Computer will still be 
unrivalled value for money. Meanwhile, a subscription 
taken out NOW at the old rate of only £8.00 for 12 
issues will save you money throughout 1983 ̶ and 
beyond! 

Just fill in the coupon and return it to us with your 
cheque or postal order for £8.00 payable to IPC 
Business Press. 

To: Subscription Manager, Your Computer, 
IPC Business Press (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 £8.00 for 12 issues. My 
cheque/postal order for £8.00 is attached. 
Alternatively, please debit my Barclaycard/Access/Diners 
Club/American Express* account. 

Signature 
• Please delete as appropriate 
Please start my subscription with effect from the: 
February 1983 issue • (Please tick appropriate box) 
March 1983 issue 
April 1983 issue • 
Name 
Address 
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CLASSIFIED 
Weekend courses in Sinclair Basic, starting February 
1983. 15 hours of instruction from a qualified lecturer, 
Friday evening to Sunday evening. 
Luxurious 3-star Worcestershire Hotel, all rooms with 
bath and other facilities. 
£55.00 inclusive. 

GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 

ZX-81 GRAPHICS board £19.95 Fits inside 
case. Define up to 64 characters I - inverses) 
SAE. 0 . Hutchinson (Circuits), 103 Vicarago 
Wood, Harlow. Essex. 

SPECTRUM 16K/48K Bury the Mole*. Totally 
addictive. Exciting arcado flame, Superb 
graphics/sound. DIG holes, bury moles. 1/2 
playets. Highest score. AH action! Just €3 for 
cassstte. Mr D. Chambers. 12 Ryburn 
Avenue. Blackpool, Lanes FV4 4DY. 12/1 

SJY Program for ZX-81 and Spectrum 
Computers. Det.nis of night sky for every night 
of the year. Send CS to Mr J. S. Coombos. 97 
HollyfMt Road, Coventry CV6 2AE or send for 
dotails of other astronomical programs. 
Money back guarantee. 11 /1 

BBC:/MX80FTIII Screen Dump Utility Extra 
large printout on two sheets or print screen full 
width but down Instead of across sheet, £7. 
Also MZ80K Armoured Invasion Gripping 
game, nine skill levels. Sound, good graphics. 
£7. Slavedrive Software, 19 Newfay Lane, 
Bramlov. Loeds »3 LS13 2AL. 6.' 1 

MZ90A/K Business, Games Programs from 
£3. Copier £4 Basic + £12. Code Editor £14. 
Word Processor £8. Lists/SAE DCS, 38 
Soutl i Parade. Bramhall, Stockport 4 ' 1 

TEACHER? Spectrum owner? Use your 
machine. Mark book on cassetto. Class list. 
Year tat Sort ulphaboticolly. Input marks. 
Converts to perconts, grades, ranks. Graph 
results. " Z " scores for clear comparison. 
Means, standard deviations. C4.60 for cassette 
and notes. Fartis. 8 Thompson Road, Bolton. 
Tel: I0204) 45007. t 3 / 1 

SPECTRUM 
Arcade Games for 16/48K 

Sinclair Spectrum 
PINBALL - Better than the real thing 
SPACE INVADERS - Arcade styfe 
invaders 
CAR RACE Race a computer 
controlled car - on screen circuit 
SPACE FIGHTER Pilots eve v »w 
DESTROYER Attack by submarines 
and planes 
TENNIS - Control figures movement 
and strokes 
TANK BATTLE - Computer controls 
attackers 

AMC2.4S + p&p 30p 
Written by p/alossbnel programmers 

WINTERS LTD., 24 SWANNINGTON 
CLOSE, CANTLEY. DONCASTER 

17/1 

EX OWNERS Make moncr wr t i you 
ZX-81 or Spcctrum, We are loading 
suppliers of toftwara to Sindeii. with a 
superb range of g imM casscttos for tha 
ZX-81 and Spectrum. Wo require part-
time agents in a) armis to find and **<\sca 
ret»< outlets for our products Car 
owners, over 18. with tolephone. write for 
deters to: M Meek, V.icfcro-Gen. 24 Agar 
Crescent. Bracknell. Berks. 2 /1 

TEXAS TI99/4A SOFTWARE for unexpanded 
machine. A graphic wargame with detailed 
display Strategy, tactics and different levels 
of skill as you play the computor or another 
player. 'Wargame' costs £6.00 inclusive 
German Whist and Four in a Row. The 
computer will even speak i( you have speech 
facilities! Both for £6.00 inclusive. TX 
Software. 109 Abbotsweld, Harlow. Essex. 

22A/1 

DRAGON 32 
SOFTWARE 

Quality software at sonsiolo prices. 
Caterpillar & Space Attack £2.95 
Meteor Run & Breakout £3.96 
Haunted House f3.95 
3 D Maze C3.95 
Island Adventure £3.95 
Forbidden City £4.95 
Devd's island £4,95 
Goblin Caves £4.95 
All prices include p&p. 
Send s.a.e for complete i * t . 
APEX TRADING LTD. (YCD) 

115 Crescent Drive South , 
B r igh ton BN2 &SB 

Tel: B r igh ton (0273) 36894 
Accoss /Barc laycord accepted 

I 18/11 

ZX81 (16K) card-mdex programs on ca»0U0 
up to 325 entries. Mach.no code. £4.50 
Cambyte Software. 28 No«fo«k Avenue, 
Newmarket. 20/1 
TEXAS T199.'4A SOFTWARE for computer 
wi th Extended 8asic module. Batttefront and 
two other fast act ion games. Highly 
recommended. £6.00 inclusive. 
TX Software. 109 Abbotsweld. Harlow. Essex. 

22/1 
Swap your unwanted sofrwaro via Software 
Exchange Club. S.A E. for de ta^ . UKsec 15 
TunwfrU Grcave Sheffield S59GB 24/1 

WORTHWHILE PROGRAMS 
16K ZX 81 and 48K Spoctrum. 
FIRST A ID loaches the principles of 
first aid. Fully scoring. Ages 13+ . 
COMMUNICATOR Morse code, 
semaphore, verbal reporting, use of 
telephone. Ide3l for cubs and flcouts. 
£4.99 each. State machine. Cheques/POs 
to: 

Ne twork Computo r Sys tems Ltd. 
39 8 amp t o n Road. Luton. Bods. 

9 /1 

VIC &ZX81 
SOFTWARE 

£1.99 
SPACE FIGHTER 

A space dogfight simulator. The VIC 
version is entirely machine code with hi-
res etc. The ZX81's roal time section is in 
m /c . 

ASTRO SLED 
Pilot your sled through the jngged space 

Xfe for s canyon ̶ with machine cod* 
These programs aro for unoxpanded VIC 
20s and 16K ZX81s. 

V IC ASTEROIDS 
100% machine code, w i th thrust , 
hyperspace, multiple bolts, etc, etc For 
V IC 20 on ly . 
Al l programs on cassette at the 
introductory price of £1.99 oach (plus 
60p p&p per order). Pleaso state ZX8I or 
VIC, and ment ion Your Computer 
Magazine, when ordering. 

ARCADIA SOFTWARE. 
FREEPOST, Swansea, SA3 4ZZ 

23/1 

DRAGON GAMES 
Throe font moving ARCADE styfe gomes 
written in mochino code for your DRAGON. 
SNAKES The only way to kill them is 
shoot them in the head. Your man may 
move anywhere in the forest. Snakes 
enter one at a time, it you don't kill It 
quickly another will enter. Up to 12 
snakes at one time (if you live that long). 
Fantastic sound and graphics. 
LANDER Land yoor space craft on one of 
the landing pads (score depends on 
chosen pad). High l o c u t i o n picture of 
craft and lunar surface Very impressive 
display. 

INVAOERS The old favourite. Features 
include 35 invaders, mother ship and 
three defenders. Six digit Hi-score » 
score counters. Nine setectablo skill 
levels. All in High resolution COLOUR 

?aohrcs and sound. 

LL THREE GAMES ON ONE TAPE 
(order DGT2) only £6 95 mcl. P/P etc. 
J. MORRISON (MICROS), 2Glensdnlo 
St., Leeds LS9 9JJ.I0632) 480 987. 10/1 

leagt. 
M/C. £3.95. D Stevenson 11 Main Street 
Whtssendmo Oakham Lees. LE15 7ES. 32'1 

10 BBC games (A or B) including Dalck. 
Chicken, Mastermind, Breakout, Luna Landw 
£5 S Brooks 26 Cae Cnyciog Llanfoirp.vi 
Anglesey N. Wales LL61 5JS 33/1 

Acorn A tom 12K F.P ROM 12K RAM P.S.U. 
books joysticks 30 programmes on cassette 
f 150 o.n.o Maidstone 53748. 34 I 

Programs for Spoctrum, VIC, BBC for si lo. 
Send SAE to Odyssey Sof tware , 8, 
Greenbrook Ave. Hadtoy Wood, Barnet. 
Hons. For details. 35/1 

V IC - 20 (Une xpaned ) g ames tape : 
Punkman. Black Kn igh t . Grand Pr i* . 
Cavern Shoot. Amaro. Side Shoot, all stx 
for £5 Inc. p&p . Fast delivery from 
Starraker 21. Hoylo Rd., Hoylake. W»rai 
L47 3AG 39/1 
BBC -B' £350. Mosi Acornsof: Software fS 
Each recordor with caWe £10. Emigration 
.mminent 01-229 5888 

38; 1 

BBC EDUCATIONAL 
PROGRAMS 

Send for details of our quality programs. 
COTTAGE SOFTWARE, HEATHER COTTAGE, 
SELLY HILL, WHITBY, NORTH YORKSHIRE 

2 3 / 1 

B B C i 3 2 K l o r V I C 2 0 (6 5K I 

NEW COMPUTER? Try our guaranteed 
software for parents and children I ages 
4 15) who want to do more than just 
shoot aSens! 
LETTERS (BBC only) - ages 4 6: loom 
the correct way to form letters with our 
Magic Pent Teacher checked. Groat 
'graphics. £995. 
INKOS I Bo an Afr ican King! 
Adventure for ages 10 adult - can you 
beat the witch doctor? £5.95. 
INVISIBLE M A N Co-ordinates game 
wi th good sound and graphics, ages 7-14 
£5 96 

. . . and morel! 
Send SAE for dotoils: 
Lowmoor Cottage (YC2), 
Tonedale, Wellington, 
Somerset TA21 0AL 

7 /1 082 347 7117 j 

CBM/PET Computor, Model 4016. 16K 
memory and programme too&it £300 o.n.o 
V.G.C. Phone 01 267 5035. 

25/1 
MZ80K/A Horsorace Analysis. Winnors 
galoro A senous program. Cassette: £8.75 
Details: Paragon Moorside Woodlands 
Wimbome Dorset 

26/1 
ZX-81 M/C cassettes: 1) PacMan 81 (6KI: 1-4 
Ghosts. Stdedoors. PowerfiHs. Fruit: £3.95. » 
Spaceventure: 5 IK games: Asteroids, Pilot, 
Taxi. Defender, Canyon; £2.50. 3) PacMan-81 
+ Spaceventuro; £4.95. IS.A.E. Detii-ts): A 
Laird, 9 Franklin Rd., Saltcoats. Ayrshire. 

28/1 
ZX80/ I Register fests 700 suppliers 550 
programs 250 peripherals 100 publications 
£3.95 including new supplement Youngs 
Computor Publications 2 woodland Way 
Gosfield Hafetead Essex. 

30/1 

SPECT-A-DRAW 
NOW AVAILABLE A 48K Spectrum 
version of the well known Level II Basic 
Pools prediction program 'Compute-* 
Draw'. 
" A BOON FOR THOSE INTERESTED IN 
WINNING THE POOLS" Interface. 
Decembor 1982. 
Program on cassette w i th instruction 
manual £4 95 
Database tape (Optional, but contains 
data on over 6,000 matches £13.50 
Program and database together. £17.50 

or S.A.E. for details. 

B.S. McAlley. 
1 Cowleaze, Chinnor, 

Oxon. OX9 4TD. 
37/1 

BBC Micro 
FOOTBALL POOLS 

PREDICTOR 
An easy to use. but very powerful, 
mathematical and statistical forecasting 
program. Uses six different methods of 
prediction. Model A ot 8 . On cassette 
wi th full instructions lot same day 
dispatch. 

£4.99 
Mayday So f tware . 181 Por t land Cres., 

S tanmore. M i ddx HA7 1LR 
6 / 1 

ORAGON 32 
747 FLIGHT SIMULATOR 

SotXfW fMialK fwtnxwitetkyi W p«Q«i 
« Mi-R«i graphic* UtolU im jmx r * 

ncXtfng tr'irgencita a<h m trqnt l f « 
tydreotc iBki'm. TH» ff* f - . - f i r -

Diagou'* «tc*t»nt s»»o«« 
t*c(lDM to tt>« ful to prctf.se mail 
n i t r i c r»!mnwit dtplrv >«t u *« on e 
home cxrr&jW There o'e 21 '*» <Sata end 
<>*"•» 20 MoMor t (Ma ton 
CO"I'll Crowe. »kfOm. 
tr*ft Rip*, iats. KrtUra. t»n4r« 
br»tM. IT.W«4 rt<ri»l » n d iM » » 
c#nv«me In ou» pw(<M«c:ve M<»« 
tn) te*m* bOurvS 12 Ml 
ImiMta* to 1U.1 u»«-of CI 
•trOvn Iiriting icfrosch and rwtwt 
CmoK» £9 96 IPP and VAT 

O. A.C.C. LTD . 23 W i w l i y Rd.. 
Hkvjiev. Oir Mancheelw WK2 38H 
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CLASSIFIED 
H ] 

E S E I S a E S s 

COMPUTER 
PARK 83 

INTERESTING. FUN. 
EXCITING. EDUCATIONAL 

COMPUTER PARK 83 is .» residential 
computing holiday catering (or all 
interest. Jo«n other compute: enthusiasts 
lot a week of fun and fascination wuh a 
wide range of micros and per -pherals. 

Experiment with: 
ROBOTICS. GRAPHICS. SPEECH 

SYNTHESIS. MUSIC. LISP. PASCAL. 
FORTH. MACHINE COOE. 

Wo also offer a wide variety of othor 
interesting indoor and outdoor activities 
Suitable 10yrs upwards. Residential 
during August =n a beautiful country 
house. 

Details The Nook, Back Lone. Little 
Addington, Kettering, Northonts NN14 
4AX. 

4 6 / 1 

TRS80 VIDEO GENIE 
SOFTWARE 

g r M 

We oMer a great selection of gan*» and 
uul.tips from many lead<ng software 
houvK at reducod prices. As a special 
Offer, to introduce you to our software, 
V.T.- 0F«J giving oway. well almost, a 
software pack with a super variety of 25 
tu« length programmos on it. and ali tor 
only f7.50!ll Do not miss out! Send for 
your ::'-jitroted catalogue today. Please 
eocbtc an s.a.e. 

SPARTAN SOFTWARE 
DEPARTMENT YC 
9 Cotswolcl Totrace, 
Chipping Norton, Oxon. 

Tofcpone - 0608 3059. 
31/1 

SPECTROFILE" versatile fding program for 
-8K Spectrum Applications endless. 
Features: 31K for vjriaNe icmgth Ncs user 
Mwoi.vo fonnats, search, atter/dctate. indox, 
supports printer £5.75 to Scurjis. 8 St 
Andrews Avenue. Bulwark, Chepstow. 
Gwent 

51/1 

VIC20 tape of six games. Minefield. 
Bats/Bugs. Bricks. Ski-run. Brands. Jelly-
Men. Available from D. Poynter 6 8orrowdalo 
Close Wistastow Crowe £5.50. 69/1 
VIC20 software fantastic value £1. For spaco 
game - list Inc P&P O Spence/ 230 
Lowgrange Avenue. Billingham 44/1 
Proteus Software announces Commodore 64 
programmes including Proteus Challenge 
£8.00, Plane Lander C8.00, Battleships 17.50. 
S.A.E. for deta i l of other programmes to 
Proteus Software. 8 GUston Court. Grange 
Road Ealing W5 50R. 49/1 

COMPUTER' 
COVERS for the 
• BBC (A&B) 
• DRAGON 32 
• V I C 2 0 & 6 4 

Protect your equipment from dust with 
one of our specially designed fitted 
covers. 
Manufactured from a top quality sealed 
nylon .n 3 complementary colour 
Send choquo/PO for £3.96 in p&p 
ALSO AVAILABLE . 
Covers for .all penpherals to 
your dimensions 
• PRINTERS 
• MONITORS 
• OISC DRIVES etc. 
Please ask for a quotation 
J ft S WALLACE. 9 BARN CLOSE. 

CREWKERNE, SOMERSET TA18 8BL 
46/1 

V 

16K ZX81/SPECTRUM 
MANAGEMENT GAMES 

OALLAS. A gamo of oil exploitation in 
Texas. Decisions are required on pur-
chasing concessions, the movement and 
urn of drilling rigs, and the building of plat-
forms, production faoMies and pipelines. 
Can you take-over the Eujng Empire? 
AIRLINE. You must docide on number of 
aircraft to operate, loan and fuel contracts, 
whether to buy or charter, and levels of 
staffing ond maintence. 
AUTOCHEF. As MD you must negotiate 
for leases, decide on monu prices, love! of 
wages, advertising and dividends a«d fore-
cast levels of inflation. If you are not 
successful you will be made to resign I 

FOR THE EXPERT 
PRINT SHOP. As owner of a printing 
company you have to decide on staffing, 
paper stocks, quotations, work schedule. 
£5.00 for ono C8.50 for nny two. £12.00 
for three or £16.60 for four. 

Ploaso state computer typo and 
{ ^ { ^ j j send cheque to Dept YC 14 Lanton Way 

London SE3 7TL 27/1 

SALE SALE 
DRAGON 32 GAMES 

STARTREK III (superb giaphicsl,.. .£8.00 
CHECKERS (children's de«.ghil. . .£3.50 
3-D DESIGNER (shapes galorol £6.00 
LUNA LANDER (a chai*i>ge) £4.00 
DRAGONSLAYER (the ultimate adventure! 
£ 1 0 . 0 0 
S.A.E. & 50p for Catalogue 
SAINT GEORGE SOFTWARE, Dept. YC. 

73 Ling Street. Liverpool L7 
29/1 

Spectrum Disassembler & 8tit/ topes £2.00 
each or £3.50 together inc p&p. Send 
cheque/PO to HoSxley. 44 Lcnnard Road 
London SE20 7LX. 40/1 

" !elutW-/T 
mm 

COMPUTER 
Classified Rates 
Linage 30p per word (Mln 15 words) -
p repayab le 
t intgc actayrrswz Stoi/Wcompknv ttw loin' 
WO. BLOCK CAPITALS P r w nimt.r, 
counts as 7 words Narrw and tr/d'oss to he 
paid lor >1 usud m /Hfozrusnrmm. Sa< Number 
if required is C3.OQ extra 

Display - rotes per see (Min 2$CC] 
One Insertion £7 00 
Three Insertions £6 70 
Six insertions £6.50 
Twelve Iruorlions : £6 00 
D>spiav odvnrhsers should ptOvxfo 

. cot>V arxf ptctfrobty ro.u.-rvo 3P9CO bv photw 
10: 66! 3031) 

Method of Payment 
Cheques etc . should be made payab l e 
to IPC Buyness Press l im i ted a n d 
crossed " 6 Co " I onclose herewith 
Cheque PO for 

Please dobi t my Access Viva Barclay 
Ca rd /Amer i can ExpresvDlners C lub inl. 
.'as be low 

CLASSIFIED 
ORDER FORM 

Please insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£4.50 
j ^ ^ T T . - 1,. j L 

£6.00 
£7.50 
£9.00 
£10.50 
£12.00 
£13.50 
£15.00 

lUOKUB • 
V7V* fi 

No. of Insertions required]^] Box No. required YES/NO 
NAME Mease include mints) 

ADDRESS 

SIGNATURE 

Post to: 
Cut out the order form and return 
together w i lh your remittance to. 
Classif ied Depar lmont, Yout Computer. 
Room H211. Quadran t Ho^ve. Tho 
Quadran t . Sutton. Surrey SM2 5AS. 
(01)611 3031 

Payment by credit card please state address card is registered 
Daytimetel.no . 

THIS FORM SHOULD BE RETURNED BY JAN. 30 FOR MARCH ISSUE PUBLICATION 

tm • I • i • n • 1 • i • 1 
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CLASSIFIED 
SPECTRUM/BBC SOFTWARE 

Soft Sell Softapo Ono. 
Contains KamiKaxi Pilot I Act ion gamo) 
Fruit Mach ine (Ho ld and Gamble) 
Character Design Aid (Great facilities). 
All throe on a quality cassette for any 
Spectrum £3.50 for BBC Model B f4.50. 
Cheques/PO's to Soft Sell 
Computer Software, 68 Wellington Street. 
Long Eaton, Nottingham NG10 4NG. 

68/1 

BBC Micro Graphics Pad Graphics Screen. 
Teletext Screen, user-defined Cells. Com-
mands Guide. Intro. Price: £1.99 plus 66p 
p&p. Hermes Computer Products Dept YC. 10 
Bartow Moor Close. Nordcn. Rochdale Lanes. 
OL12 7RN. 

Spoctrum software library. Weekly hiro from 
50p. Try programme out before you buy. Send 
s tamp for froo catalogue to Thomas 
McQuoen. 25 Blenheim Gdns; Brixton Hill, 
London. S .W 2. 

50/1 
• f 

Atar i 400/800;, Games, Space Invaders, 
Basketball, Pool/Gaiaxjan, OutlawTHowitzer. 
Lunar Lander, Action Quest, Scram, 747 
Simulator, Beta Fighter. Tank Trap, Teri, 
Trek, f 100,03 tho lot Phone 0420 84618 

Spectrum of ZX81 16K. Holiday Cost 
Compactor Save iQO'a. Simply entor the 
screen promptod inputs from travel brochures, 
and up pops a list m price order showing True 
total and per day costs. Including all hidden 
extras Cassette md Instruction Sheet. Onfy 
£3.95. Z-EXTRA 13 Groenend Ctoso. Spencers 
Wood, Reading. 
P. R Herbert trading on Z-EXTRA. 13 
Groenond Close. Spencers Wood, Reading 
RG7 1EH, 107341883977. 

42 /1 

Spoctrum 48K. ZX8I 16K, Business Cash 
Forecast. Know where your business is going, 
Monthly forecast, Incomo, Payments. VAT. 
Balances, Etc. Seasonal variations, Tronds, 
Easy to follow screen prompts. Holpful Input 
Charts. No maths needed. All from previous 
years accounts. Monthly revise option. £5.95 
Z-EXTRA 13 (yoenend Close, Spencers 
Wood. Reading. > 

41/1 
ZXSPECTRUM: 3D Cube: Do Rubie s Cube, 
revenge, and even 6 x 6 x 6 in full 3D. and save 
your moves on tape. £4 95. HIGHLO: 
Addictive hi res graphs card game (realistic 
picture cards). £3 95. Megadodo Softwaro, 
Dept. YC1. 16 While Road. Sutton CoMfield. 
W . Midlands 

56/1 

ZX SPECTRUM 
BACKGAMMON : Uses machine code 
for 5 second response-time, plays official 
rules, prevents any choatingl 

I48K only) £4.50 

ASSEMBLER: All Z80 opcodes, wi th 
labels for addresses after JP, CALL & LO. 
Any number of labels may be used. 
Includes orror checks, option for printer 
output, and fua user instructions. 

I For 16X and 48K) £3.75 

GAMES TAPE 2: 3 games. aS wi th 
different skill levels. Wi th machine code 
for fast graphics and sound. Comprises 
Blitz, Snakebyte and Fighter. 

(for 16K and 48X1 £3 75 

All prices include p&p. Cheque/PQ to: 
Pi Softwaro. 18 Pilgrim's lano , 

London NW3 1SN. 

67/1 

MUSICSOFT 
BBC MICRO 32K A / 8 . 

5 music games of memory and dexterity 
Multicolour graphics. Fun for 5 year olds 
yet frustrating for graduates. Variable 
spoods and scale levels. Cassette and 
Instructions £3.50 

Cheques to Musicsoft 
12 FaBowMld. Ampih t t . 8eds. 

36/1 

ZX81 fast «wd and save 4 x s faster than 
normal f5.00. Amazing Softwoar 43, Ashtands 
Sale. Manchester. 

52/1 
Acorn Atom "Spock Man" 2.5K. Monsters, 
Powerful*, Sound, Highscore. Auto-run 
cassette £4.50. Instructions, S. Brown, Aiisa 
land. Itcben. Southampton. 

53/1 
Spoctrum Bridge cassettes, Beginnors, 
Advanced, £3 each Cheques. PO's to M. 
Blythe, 235 Birmingham Road. Sut ton 
ColdficW, West Midlands B72 TEA 

54/1 
Jupiter Ace. Two maze games with useful 
words for moving characters around screen, 
readmg from display file etc. £1 plus S.A.E. for 
listing. F. M. Collins. Sylvosttis. Ham Lano 
Eletead GU8 8HG. 

55/1 
To adventures, medieval and extra terrestrial 
for the 48K Spectrum. Two for £3.50'! 
R.AGER. 9 Sherwood Road. W<mb5edon. 
London S.W. 19 

57/1 
VIC-20 (unexpended) games laps <No.2l: 
Bomber, Bieakout, Nibbles. Froggy. Space 
Gobblor*. Bank Robber, All 6 for £4.95 inc. 
p&p. Fa:.t delivery, from: Staroko*. 21, Hoyle 
Rd.. Hoytoke Wirral L47 3AG. 

58/1 

16/48K Spectrum Pools Program Calculates 
and prints expected results. -»• free blank tape 
for permanent records £4.95. Cassettes1 C5 
and CI2. £3.50 for 10 - p&p £1.40 Itapes 
only). Twenty blank labels £0.80. M.W 
Hotman, 60 Camperdown Street, Bexhlll. 
Sussex. TN39 5BE. 

59/1 

DRAGON-32 SOFTWARE. Business software 
from £9.95. Educational & games from f2.95 
S.A.E. appreciated. MISTRY MAGIC <yc), 75 
St. Margaret's Road, Bradford 8D7 28Y. 

60/1 

Spectrum Games Sole. Venture (7 games in 
1), was £6. 3 compulsive games, was £5. The 
lot on one cassette for just £8. Bobker, 29 
Chsdderton Drive. Unsworth, Bury. Lanes 

61/1 
Family Tree Program: Update. Enquiry, 
Search. Browse, on cassette Spcctrum 48K 
£6.50, ZX81 '6K £5.00. State which. D 
B r a d b u r n , S h i e l i n g Ways i d e Road 
Bflwngstoko RG23 8BH. 

62/1 

Acorn Atom, 18 months old, I2K and 12K 
including interface Meads and over £40 
software worth £300 But for quick sate £150. 
TeJ Stafford 662244, 

63/1 

A tom 12K RAM 12K ROM with toolbox. BBC 
Basic, PSU £160. Many games half pr.ee Tel: 
0628 26437. 

64/1 

Teach your ch id to tell time, count money. 
Spectrum 16K: £5.50 for two fun programs on 
casseito. Vora Sampson. Richmond House. 
Ingleton. Camforth, Lanes LA6 3AN 

65/1 

Dragon games tape. Bombor. Hangman. OXO 
plus others. All for £3.99, W. Thomas 21 
Caerleon Court. Caerphilly. M.d Glamorgan, 

66/1 
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INVESTMENT 

WHAT IS SO 
SPECIAL ABOUT 

THE 
SPECIAL RAMPACK? 

NEW: 
THE X-RdMCARD 

FOR YOUR ZX81 

W H A T IS S O SPEC IAL A B O U T A U D I O ' S 16K SPEC IAL R A M PACK? T H E BEST G U A R A N T E E 
T H A T Y O U R ZX81 W O N ' T BE 
O B S O L E T E F O R O N L Y : 

THE SPECIAL RAM PACK i I6K is ihe latest design of its kind, following at least a dozen similar products. It has many of 
the good points of its prcdcccssors. including packs manufactured by Sinclair Rcscarch, Memotech, Bygbyte and 
Econotcch to citc a few of the best known. 
With the experience ue have gained with memories both for the ZX 81 and a wide range of other Micros, we arc also able to 
offer some exclusive new features. 

THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous "wobbling" problem associated 
with many other pacJaf.ar.ddoes not resort to temporary solutions such as Velcro.Blutak, adhesive strip or a huge, unsightly 
case.lt clamps peiitively to the 7.X 81 by meansofaspccial built in ridge aided by a resilient spring effect in the connection 
socket vS<e figure 1). 

EXPANSIBIL ITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX 81. such as the ZX printer, but it also has the edge over other packs with its expansibility. You will find it interesting that 
the keyboard sounder option is already included in the SPECIAL RAM PACK. It also has expansion pins, ready to receive 
̶ in the same case ̶ the most advanced add-on ever designed for the ZX 81 ̶ the X ROM CARD (sec figure 2). 

- - W H A T D O E S T H E X - R O M C A R D O F F E R ? 

including VAT 

1 The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX 81 is switched 
on. This will result in a huge increase factor for ROM based software, since all software houses arc currently very aware of 
copyright piracy problems. 
2 The X-ROM CARD has a built in printer interface, necessary if you wish to use a printer other than the XZ printer. This 
i t invaluable for any serious applications, including word processing, where careful presentation is of the utmost 
importance. 
3 The X-ROM CARD has a built in EPROM burner. Th» means that you can save Basic or Machine code programs onto 
silicon chips and play them back at any time. 
4 You may of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when 
you purchase the X-ROM CARD with the SPECIAL RAM PACK, you wil l have the advantage of lower cost, greater 
reliability and neatness, since the whole system is nicely housed within a single case. 

IN CONCLUSION. The SPECIAL RAM PACK, is the best immediate investment for your ZX 81 The availability of 
the X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that 
your system will never be obsolete. 

I V I ^ V V I V «/•-.»,• l : •» e r r 

SEC IIMM-OJ 
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TECHNICAL SPECIFICATIONS 

• SPECIAL RAMPACK: 

• Memory capacity: 16K bvtcs. 

• Maximum speed: 200 ns acccss time. 

j • Power requirement: Use exclusively Sinclair PSU. 

X *KOMCARD : 

• Autostart R O M : 4K byte, exchange for 8K bytes and software switch possible. 

^Displays memory' size, chccks for byte "00" (identifies ZX basic) (a 2000H. 

Loads program if found, checks for byte "C3 " and jumps (2000H) if found. 

Chccks for presence of R O M in socket n.3 and R O M catalog, displays catalog 

if found. Contains also machine codc monitor and printer utility. 

;j • Preprogrammed R O M : Catalog available on request. Use only 2732 or 2764 ROM/EPROM. 

• Blank EPROM: Use only 2764 — 8 K bytes per device — in socket n.3. 3 Y 9V, PP3 size batteries 

are needed to burn EPROM. \ J t 

• Printer connection: 16 pin D I L output, use standard IDC ribbon cablc. Outputs include 

DO to D7, Strobe, Reset, Inputs include No-fault and Busy. 

. • • Documentation: Schematic diagram included, full listings of Autostart R O M extra / i A V r 

C y j (only for X-ROMCARD user. £1.50 - large SAE 
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"Please debit my Barclaycard/Access 
I enclose Cheque/P.O. for 
'De le te as app l i cab le 

N ame 

Address: 

IMAGINE 
a company brought into being 
by top professional 
programmers, graphic 
designers and software 
marketing specialists. 
A company dedicated to the 
highest quality software and 
customer service in the wor ld . 

ARCADIA 
the name of the game 
especially created to be the 
fastest, meanest, most 
addictive shool 'em up game 
you've ever desired. Wave 
after wave of the most 
loathsome and deadly aliens 
billow hypnotically towards 
your space fighter with deadly 
intent. But then you have dual 
Plasma Disruptors and an Ion 
Thrust Drive haven't you? . . . 

ZXSPECTRUM 
(16K or 48K) 
100% machine code with 12 
different alien types, incredible 
animation and explosive 
effects, sound and the fastest, 
smoothest hi-res graphics ever! 

VIC-20 
(any memory size) 
100% machine code with eight 
different alien types, smooth hi-
res multicolour graphics and 
animation, narrow playfield 
and sensational sound effects. 
Keyboard or joystick. 
Game design and software by 
D. H. Lawson. 

When you buy 

ARCADIA ARCADIA 
For any ZXSPECTRUM or 
VIC-20. Just 

£5.50 
which includes first class 
postage and packing, V.A.T., 
and an UNCONDITIONAL 
LIFETIME GUARANTEE. 

Imagine Software 
Masons Buildings, Exchange Street East, 

Liverpool, Merseyside L2 3PN. 
S U P E R F A S T C R E D I T C A R D S A L E S U N E 

051236 6849 (24hrs) 

you buy it for life. If an Imagine 
software product EVER fails to 
load first time simply return if to 
Imagine for an instant free 
replacement. 

ALL ORDERS DISPATCHED BY 
FIRST CLASS POST WITHIN 
24 HOURS OF RECEIPT. 

See our advertisement on pages 132 and 133 
Why not put a first class stamp on your order and you will 
receive ARCADIA within 3 days of posting. Please al low for 
Xmas post! 

Post coupon now to: YC2 B 
Imagine Software • 
Masons Buildings, Exchange Street East, • 
Liverpool, Merseyside L2 3PN. • 
Please rush me a copy of ARCADIA for (tick box): 

Any ZX Spectrum Q Any Commodore VIC-20 ¦ 




