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Atari software 
ZX-$1 chess in IK 
Spectrum toolkit 
Plus plenty for 
the Dragon, 
Vic, BBC 
and Atom 
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A fast and furious arcade action game for the 
ZX Spectrum, Orbiter is writ 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. 

N E V i 
Fruiteatingmonsterbeatingmazemunching 
creaturecrunchingghostchasingfastamazing 
M u n c h e r ! 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 tZX 81) 
Asteroids 
invaders 
Alien-dropout 
Startrek 
Graphic Goif 
Super lAIumpus 
Games Pack 1 

Please send me as indicated. 

NAME 

• 
• 
• 
• 
• 
• 
• 
• 
• 

£5.95 
£4 .95 
£4 .95 
£3 .95 
£3 .95 
£3 .95 
£3 .95 
£3 .95 
£3 .95 

ZX — Spectrum Software 
Orbiter • 
Ground Attack 
Starship Enterprise 
Muncher • 

GENEROUS DEALER 
DISCOUNTS AVAILABLE 
Send to: 
SILVERSOFT 
20 Orange Street, London WC2 

£5.95 
£5 .95 
£5 .95 
£5 .95 

I enclose a cheque/PO for £ 

ADDRESS 

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



YOUR LETTERS 
Pascal hints; Vic-20 colour; Saving and 
Loading on the Dragon. 
NEWS O U 
Texas Instruments new £100 computer; 
giving away micros; BBC robots. O O 
COMPUTER CLUB O O 
Simon Beesley downloads downtown with the 
Worcester Park computer cronies. O ^ 
THE DISC REVOLUTION O ^ T 

Whether you want a database to shame MI5 or 
just to load Snapper, a disc drive could be the 
answer. Wc take some drives for a spin. 

CAMPUTERS LYNX 4 2 
Bill Bennett reviews the 48K colour 
computer. 
ORIC 
Colour and sound break the £100 barrier for 
ihe first time. P \ 0 
ATARI SOFTW ARE U U 
Eager for any challenge Jack Schoficld tries his 
luck as astronaut, sub commander and pilot. 

46 

Tim Langdell assesses the benefit of additional 
pons and extra memory. 
ZX-81 DEEP SPACE O U 
Forget about the Danes — only black holes 
can trouble your Megatrawler. 
VIC MINOTAUR 
Evade the Minotaur and beat the clock in 
Roger Miah's Vic-20 game. 
FORTH FOR BASIC USERS 
Ian Maclean looks at Forth. 
DRAGON GRAPHICS MIX 
The Brains show you how to mix different 
coloured text with graphics. 
SPECTRUM TOOLKIT 
Utilities which do not require 
knowledge of machine code. 
ATOM BASIC CONDENSER 
Memory is at a premium in the Atom — which 
is where Dave Berry's ABC is useful. Q Q 
BBC COLOUR OVERLAY O v 7 
Put colour display into perspective on the 
BBC with judicious use of overlays. 

64 
lock in 

68 
71 iffereni 

77 
expert 

84 

93 

98 
iracters 

100 

BBC A LA MODE 
Multicoloured graphic symbols can be 
produced in mode 5. Fintan Culwin shows 
how. 
SPECTRUM CHARACTERS 
How to make use of the 21 extra characters 
there for the making. 
ZX-81 CHESS 
"Amazing" was Clivc Sinclair's response to 
David Home's chess in IK. 1 O Q 
£3,000 ACORN COMPETITION I U O 
Your Computer and Acornsoft present Castle 
of Riddles. 
BASIC DICTIONARY 
Tony Edwards' Basic lexicon. 
CONTROL 
John Dawson describes how to 
printer to a Z-80 PI/O chip. 
RESPONSE FRAME 
Your technical queries answered. 
FINGERTIPS 
Our pocket computer and calculator column. 

SOFTWARE FILE 1 1 9 
Ten program-packed pages, for 
micros, Vic, BBC and others. 
COMPETITION CORNER 
Find out who won the Atari and the £15 token. 
Orb Bomb puzzle. New Commodore 64 
competition between pages 26 and 27, 
Cover photograph by Stephen Oliver. 

105 
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113 
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the ZX 
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ONCF- UPON A TIME big expensive computers sat in ofTices and did serious jobs like the 
accounts and word processing, while little computers stayed at home and pushed lumps of 
coarse graphics around the screen in a parody of ping-pong. That was not quite as far off as 
the days when the princess still had to kiss the frog, rather than steer him across three lanes 
of alligators for a new high score, but it was a time 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 of "serious" systems expect more for their money. After all, put yourself in the 
shoes of 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 BBC model B or 
Commodore 64 offers many of the features of the new ofTicc system but at a fraction of the 
cost, he will justifiably feel aggrieved. The businessman's growing awareness of 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 up 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 of 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 arc moving down in price to within 
the reach of the home micro, and home machines like the Lynx are moving up to take 
advantage of 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. If this trend continues, a 
new market will open for portables which are as entertaining as they are useful. Built-in 
mass storage mighi then be less important if 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 vear. 
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48K 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 thatisi 
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 or 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 you I Survive intense cold as you 
watch out for avalanches, thin ice and. of course, abominable snowmenl 
Cope with wayward Sherpas and cross bottomless crevasses but 
remember to watch your oxygen supplylAgameofskill. cunning, bravery 
and daring for those with a head for heights! 
For the 16K Spectrum we have divided this game into exciting pats to give 
you an adventure as complex and varied as the 48K version 
For the J 6K 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 own) 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 exc iting 3-D deta il - 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 
Commanda l7thCenturysartingship 
juggle your supplies, manpower and ammunition... 
fearle 'ssfy battle your way up the ranks . 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 promononl 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 
admiralty ladder' This greatly extended version of Ship of the Line really 
makes the most of your extra memory £6.50 

16KZX81 

Bargain Bytes Cassette One 
Deep Sea Adventure * Bank Accouni * Underground Adventure * 
Depthcharge * Hangman * Loan Calculator * Codebreaker • Foreign 
Currency Calculator A genuine bargain) 
Eight interesting programs for just £5.00 

16KZX8I 

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 Pack) 

48 K SPECTRUM 

Mult i 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 within 48 Hours 
Guaranteed. 
All tapes despatched by 
First Class Post. 

/ / d f * . <ffm* / / / / / 
. WM / / / / / / 
- • - -^ c V 

o 

y / / 

V 

4 YOUR COMPUTER, FEBRUARY 1 983 



WHATA 
NEW YEAR PACKAGE 

FROM COMPUTERS FOR ALL 
/ ; j i j j m ) i i j i ) i i » i n i i i i i i n n i i u M i u m i m m i m m 

mm www 

0 1 ATARI m o 

r v BSC MICRO (•Mil II 
£399 00 .ATARI 800 

There's a computer to suit you 
at Computers for All! 
A tull 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, Orlc, 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 
CARD 

MPF I! @ £270 00 (mc VAT) 
ATARI 400 i 
ATARI 8 0 0 I 

Post today, phone, or call at our shop 
Post to Computers for All (Y), 72 North Street, Romford 
Essex Telephone: (0708) 752862 
Pieose fusn me f ie following eouipmeni 

OWC 48* @ £169 95 (inc VAT) 
BBC MtCRO (B) @ £399 0 0 Qnc VAT) 
DRAGON 32 @ £199 50 (inc VAT) 

Piecse odd Post and Pockmg@£300 

DRAGON CARTRIDGES 
GhOS) Aftock 
BerseA 
Metearoids 
Cosmic Invaders 
Cove Hunter 
Tube Frenzy 
StorshipCbometeon 
Personal Finance 

NAME 
ADDRESS 

DRAGON CASSETTES 
>£24 95ea Compendium o( Gomes © £ 7 9 5 e a 

@ £19 95 oo Comp of applications © £7 95 ec 
© £ 1 9 9 5 oa Quest @ £ 7 9 5 e a 
@ £19 95 ea Madness & the Mmotour @ £7 95 ea 
@ £19 95 ea Computovoice @ £7 95 eo 
@ £19 95 ea Graphic Animator @ £7 95 eo 

f£1995ea Ma/eroce @ £ 7 9 5 e o 
£(995oo 

COMPUTERS 
FOR ALL 

| 
lenctosecheque/PO totDevakieot£ mode | 

poyatue to COMPUTERS FOR AIL Pieose t»u my Access 
Barcioycord/Vsa/'MosJefctwrge/AmexNo 

"THE SHOP WHERE PEOPLE MATTER" | 
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I N T E R E S T F R E E 
^ A t a r i . V K 2 0 . c o m m o d o r e M a n d 

If your order contains over £ 1 2 0 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: 0 7 0 2 
5 5 4 0 0 0 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, 
3 2 0 x 200 pixels, 4 0 columns by 2$ lines, Z80 micro 
processor can be added — that means you can run C P / M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 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 £ 3 3 9 . 0 0 

DRAGON 32 

The amazing new British com-
puter with a full-travel standard 
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable 
to 64K and later to 256KM), 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. ( A F 5 7 M ) O n l y £ 1 9 9 . 5 0 

THE AMAZING ATARI COMPUTERS 
4 Consoles Available: 
Atar i 4 0 0 w i t h 1 6 K R A M (AF36P) 

£ 2 4 9 . 9 5 
Atari 4 0 0 w i t h 4 8 K R A M (AF37S) 

£ 3 1 9 . 0 0 
Atar i 8 0 0 w i t h 16K R A M (AF02C) 

£399.00 
Atar i 8 0 0 w i t h 4 8 K R A M (AFS5K) 

£440.00 
* All above w i t h BASIC & handbooks 
Other hardware 
Cassette Hocordor 
Disk Drive 
Thermal Primer 
Epson MX80T Mk III 
Epson MX80F/T Mk III 
Printer Interface (or 400 
Printer Interface (or 800 
Interface Module 
Versa writer 
16K RAM Module 
48K RAM Module for 400 (AF44X) £ 125,35 
48K Upgrade for 400 (AF45Y) £75 00 
Floppy Disk (YX87U) 
Ce Stick (AC46V) 
Joystick Controllers (Pair) (AC37S) 
Paddle Controllers (Pair) (AC30H) 

G ATARI 

(AF28F) £5000 
(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 

m 

Q ASUS 

I — \ 
£2 50 

£24 95 
£13 95 
£13.95 

For full details mw for our hardware leaflet (XH64J) SAC appreciated 
JOIN THE U K ATARI COMPUTER OWNERS' CLUB 
An independent u»etV group Four issues of the club maganne for only £3 001 Address your subscription to Ron 
issue 1 of the club maganne featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and tots more Issue 2 featured a tutorial on player/muile graphics, an article about graphics on computers, a 
selection o( members' contribution* to the program library and much more 

THE FINEST SELECTION OF ATARI SOFTWARE 
laat* Ven*t#4r Pregrama 

frervtf* 
CuivrtulA^ Cn»r.4n 
Cortvtrut̂ Aal Spyssh 
ConiPIIMfl* hahan 
Tflvcfi liiw^ 
Sum b Cw»»i 
FiAn C<*-*H,rt&C«0i1»'t 
*<di 1 {J Program!! 
*.i* I :1 Piograrntl 
*«» 2 ISPrograeie) 

i lî ogranxi 
tiuin Programming 
irwonun To Praq, â nwig 
Inrtaiion Id 4-1"" 
hmii cn l.t 

0> Ao — r 
Or A.— 

Hayi- Uti • <,'W- i 
Oî lli L'lll 
D.«0l*v 
IIct'i Van Sctcrutg 
Mo«u Vrn 

•SC 1«K 
SC 16* 
6C 16* 
SC 16* 
JC tt* 
tC 16K 
IC IK 
1C 1W 
to 3«. 
IC 16* 
10 24* 

VGA4X 
YG4GA 
*C4JB 
rCASO 
'CMC 
•CSTM 
9GW 
acota 
ugcdo 

I IC-9K-yG43tV 
J 3C a* 8QG'X 
3 ?c e* eoMv tCt<* BOiJW 
to 24* aosa* 
it 32* eQ>»p 
10 33* eo«oo 
ic sosif 
ID 74* B052G 
IC 16* B04JH ID BOV4J 

( » » 
(3995 
(39 95 
(39 94 
(II 90 
(9 95 
(9 95 
(9 95 
(995 
(9 95 
(996 

IIS95 
OJ5S 
(3195 
( f 95 
<tit» 
ftaw 
d» 
(II »4 
(I 195 
fl i ts ftt 95 

Paga fiwg 
t 'wi 

& Uirt-c 
Saury* h U»K 
tKfcf Tuiatkjh 
|r**¥ Irfcnlh 

IC it* BOM* fit 95 
ID 34* B0*.tL fit 96 
IC 'It BGCUi rt I 35 
ID 74* tcov (list 

-X 37* »G06G (59 96 
37*-BOOTH (69 95 

lutaKtl rijyiim 
ViKVc ICJ 13* »l»N (119 94 
Alar. VMyd rtoCMlu I CS3D 1M W.4W (H 96 
fcntimn ID IM MWH flis91 

ic 32* eccej (1i95 
Mail MpdfltKVWir 10 32*-8G09* (11 95 
calf ..law 10 24<-v<55« f 16 96 
0/apMi XC-W-W (13 9$ 
SMCUn IC IB* *053(i (13 51 
IVaon* ( ManaBerfrni 

JO J3* eotjv (4900 
t IM« AnaV.,1 lc •>,<: ftOMW (13 

i, B./I. ..1 T }/<. eoilM ($96 
tO 3H eotjh (»»•! 

GMW1C IV̂ mi 
Utioa Aj flntat ic »<t aai40 (Mis 

IC 3?* aojl* (33 45 

H..J- 10 33* eoeoe (33 41 
DlMlm 01 »tn K 33* *Q2J» (14 94 
3«i!j«ailfn .10 3?* BQIJO (1496 
SwVatfU -1C 37K B034a (3S9S 
Star W»»ar ID.JW-SOm. (3894 
invavan Ow IC 34* e033A 11B 95 
V n e a o n 1 0 33K eQaiC (189B 
SI4>r<«3» IC 33K-«015I> (14 95 
Star TraA J ft 1D 4CK K360 (II 95 
C(v»* Crumbla 4 Chono )C 13A40S3I (33 45 
Cum CitaVA i<>omp 10 33* «<184* (33 45 
Mnw Altered 10 4* «09iy (! I 19 
W/anl & tf» P.-CM.1 to 40* aojsc (II 79 DIV1UH A tn GollWll | w r 

20 AO; -B093A (70 64 
(I'll ID 37*-flQ94C (39 95 

a 10 32* 80950 (29 95 
Ai,e<t>a«tn«40rni«vn 10 «* 60?»K «795 
l.rTjl, Or IP.I1 I. IC 33̂ -130650 (78 95 
:«<»(«• O" AoaHa. iPan n to UI MUl (36 >5 
Una «aa>>4ii Ot Avtrva. (Pan li 

IC 37* flOft/U X 14 96 
UDp** O* Aptnai -"Pa«l 3i 

ID 3J< «Q»8V (14 95 
I ..'WO* i'im J. tC 37* aQŜ .V (14 95 

Cvrsa 01 Ra (Pari I) 
Land 

Maiift n̂-̂ vtu-
Vixdco Ca*rlp 
the Coufll 

OKiikv 
WiVvo run House 

0* Diwi 
GMl Icran 
Siragt i i j r o i 

ttiaadll 
Gotfan vnagr 
Sc'IrfKHn A.̂ rvuî  
trsa Ŝ anarnd Alliancn 
Ida ian'a 01 Shili'i 

Barna 01 Viiloft 
l̂ ergv Ci4* 
So«« S'ILM <*> Miilula l 
A*cada Oamat 
$<ar AadM 

10 32* 
IO Jilt 
tC 14* 

•ICW 
IC 2« 

-tC-74* 
IC 74* 
tC 24* 
IC 24* 
>CI4* 
IC -34* 
IC 24* 
IC-I4K 

• IC 34* 
-ID-44X 
20 32* 
10 4«* 
IC-40* 
IDACK 
IC l«l 
tc a* 

10 33* 

HOttl* 
U(133i. BOOOA 

cue 
ecoTc 6003D 
aonaf 
aaov 
6006G 
B007H 
«00«J 
B{J09Pt 
HCllQL 
aoiiw 
A093B 
9Q96€ 
60980 
8063T 
«097l 
YC.43M 
*C55* 
•C66V 

(1496 
MtSS 
im n (1496 
(1495 
(14 96 
(14 95 
(I4«5 
(14(5 
(1495 
(14»5 
(1496 
(1495 
£1064 
(34 95 
(19 95 
(1995 
(79 95 
(»»» 
(»»V 

(1994 

It-ai WMW (7995 
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no AVUMRLIR 

(Subject to approval 
which can take up to 48 

hours) (APR = 0%) 

Dragon 32 computer hardware 

ATARI SOFTWARE continued 
A*I*I Odl 
Space 
Milfile Command 
CjtHn ol Mlit 
K fluv Shooi On: 
URarv Ki.ttef» 
* Sir Patrot 
Paint. nd*< 
Crottlu* 
C'Ottl"* 
PrOt*Clnr 
Protects 
Threthold 
Oe'ju" "iv*d«» 
GMdc Chat* 
Galaci.C C*a« 
Haw In Soarr 
Space C»*t* 
Spac* CNH* 
CimipM* 
Angi* Vttlrmi 
lunar lander 
Lunar L jnoc 
jumbo J*r Lander 
SvOmar *n* Cow 
tMvMftlBr 
Snool.nf f>»ll»'i 
Snaoiif Cwun 
SMoetma Arcade 
Srwi«g Arced* 
Sloc* Btrafcoal 
CJocge Race* 
[twig* Ree*< 
Maicr, . 
Matctwacor 
Mouth attack 
_ ewb* oak IV 
Jawlyepter GN»l Munlei 
'H'Min 
PiL.ru. COKI 
Hjt.r< Com H«s*,**v 
Chctin 
ChlC**" 
Tumble Soft 
Bug Attack 
Bug Attack 
Canyon Climber 
Canyon 
Mouftta.n S'wl 
Hev»l*d Ml! 
Mhiniad M,» 
r.mw R. "it; 
Tor̂a Bomb 
Tank Trap 
fjnt Trap 
Thuniw Island 

it a*. vc«oq m v> 
It UK YG7UV £2994 
-li e* VGMU £29 94 
'OK* B069A £2*50 -it *K-Ba«3T fj»K It B* BG4I1 £29 94 it «K SG»C £7994 
ID-31* 8GJM £77 95 
IC-llK-BOllY £20 64 
10 .12* 8G714 t20t* 
IC 32K BG24B £11 AO 
10 32K BG25C £21 90 
t0 4lX-8GI8l> ruv» 
10-I6K BG34M f!9 94 
'CI6K BQ82S £18 94 
10 16* 80«'R £1»95 

-IC-16* BQ3SO £14 »$ 
•10 IS* 8G20V. £1895 

'MW IM3V £10*4 
10 BG43A' £12 94 
It ItK B070V £79 95 
.«-•* BG50£ MOM 
It 24* 6016S no»s 
10 24*6G490 i'n») 

A**il»bJ« *Oa*md*f 
A,*, table howfoy 

10-32K-BG35Q U3 94 
1C-1« e03CP <UM 
10 16* BGI»V £1895 
ic i«* bgisr 
10 If* BCKS f24 94 
U tw VG67X £24 50 

1C 16* BGJ9G £19 94 
10 74KSG30M 51994 
-1C 16K BG3 5J £2394 
10 IB* UG32*. £23 94 
ID J2K B077J £22 94 
IC-16* 9GI7T £20 64 
ID 32* 80260 £20 64 

-IC-I6* B0C4U £1*44 
IE l|K HQ TIN /2»M 

IC I OK BGlJP £1*95 
10 16* 8C140 £24 
-IC-I6K6C27C £21 BO 
TO.I6K aG78f £21 
ID 24* BG4GA 124 94 
-K 24* BGW £23 94 
10 4G* BG37S (23 9S 
IC 16*. BG44X £24 94 
10 IW BG4SV £24 94 
1C t«< BC12N £I01» 
IC i«* BGJin rie«4 
ID l«K BC.39M £U« 
-IC- 16K-BG4PI £1094 
10 24K BG41U /12 V> 
1C 16* *1.JAM £9 OS 

-10-32K-V(.3SO £12 9S 
1C-16* BQ32S £1095 

-IC 8K-VG62S £9ti 
wanjman IC a* VGi*J £9 94 
Sul» Cobti A l«l ic 16K «>4ac £14 94 
Huirvlv Dum'i * Jatk A J>ll 

1C I6* aoun £19 9S 
Hfary Oidtory 0«* A 

til km B»I IC 16* aa)»* £•»«» 
Hnitaea >ft*w Pti/JIM 

3C i<VK BOAOT £I1>» tu'nuoan 5(»', J.ji.iw 
7C 1« B04I0 £ 19 V*Mot««« ll H* B0J2P Hi VI VicidPaattar 10 4«< BG&AL £J991 

Muttc Pro0*anu 
Mubic Ĉ npow* 
UcvM TViam** 
Compear I 
Aaaambfv 
Maeic 
BMiC A* 
Bfrc A* & O îwig 
Mrtreŝ l Bsvt 
Pilot aOUCMVl 
Pilot iC«nwi 
OS Fgttti 
r«v»c 
ImvlW.'H 
UllbMt 

6602 0»a>M<n«̂ i 
es02 OmtfMUf Atai. VVcrtO 
30 Supargrâ hct 
30 SutwQraefĉ  
fn« H 2 
liirrwâ afl*' BOO 
< DOS 
0.1k Mannar 

0«w< •» 
Cnmirt SIVIF A-
lha Slap 

11 VGABC £3S94 
IC BK-BQ34V 19 94 

-IC IB* T132* 
If ln irCWr 

to 32* eono 
10 4BK BOil. 

Sum" a-
10 48* 6032* 
10 32* 8Q74S 

IC & 2C 16K407&5 
•If «-»OMA 

-10 24* TIJ9G 
10 4W BGiTS 

• ID 4»t BG«1* 

£1t94 
£39 94 
£49 94 
£49 95 
£99 SO 
£59 94 
£79 » 
£54 00 
£4»94 
£64 94 
£•700 

•age 1 
1C-16K-8G600 

IC-«* VI3CH 
id s* ru i j 

10 40* B022C 
-IC 40K B029G 
10 4£K-8028> 
10-48* •G1M 
ID 40* BGS9P 
ID 32* 8076H 
10 32* flGWl 

-ID 16*-804 ?M 
ID 32* B030K 
IE 8* YGS9P 

10 32* »G*4U 

£ 9 95 
£9 94 

£12 94 
£43 96 
£29 94 
£29 94 
£J4*» 
into 
£49 94 
£21 80 
£74*4 
£49 94 
£21 40 
£2744 

Horn* Gam* hofia 
So am 
&*tksiaall 
Cishtt Ooal 
Sunday GoM 
Dam 
Tournamont 8 8 Ban 
SnixAa* 8 
Aeochai 
Ra»chal 
Comput*r Cliw 
ftv Gammon 
Gomoku 
Gomotu 
Bawn 
An am 
C'4640* 8 OomiLnoH 
Hkn Sofc(a«T 
PIAJW 5olnaaa 

.IC-I8-24* rGS8N 
It K TG6IA 

IC-lt* BQ20W 
IC l« BQ1JP 

-IC ifl*-8042V 
IW-IC-IW-B044Y 

-IC '6* B044H 
IC 16* UG47B 
10-32*-8G4K 

IE-8K-TG6.31 
-IC-K-Yl33t 

IC16* B018U 
10 It* 8G64* 
IC It* 8Q18V 
10 16* 8G44J 
IC 1« 804JW 
IC IB* B017I 
tO-l6*-8GS3H 

£17 40 
£24 40 
£29 40 
£1094 
£1*94 
£19 94 
£1994 
£1*94 
£14 »4 
£24 40 
£1899 
£1494 
£1994 
£14 94 
£1894 
£14*4 
£1094 
£14 95 

BooAi 
Maii.r Mwai Mac KX47M £4 00 
DaHcAiai. WG484. £1844 
Opacity in»« l Maul 

I Harthta'a U*~ut< WA44A £18 94 
Atar. Baft Lear- » B, Lnmg WG64K £6 24 
Gamcl (<x rh* Ala». -WA4 7B £4 44 
Alar. Banc WG04* £6 80 
Atart Sooro ft G'acnci -VVA3f» £8 25 
Your A;ar> Contvtar -WA40T £13 45 
8402 AtwmtA LrfJIir SutHOut.naa 

WAW £124& 
Aflvaryao 6502 "'*Ha<.i>< (VA41U£tl46 
B-riva G«f »» (»40>, WA45T £1300 
Co«*urar4f&i Pawa WACO* £814 
Analog Tha Wtgjl'ralo> Atai 

18 »ll*ll Amuaf SubacriptiDn -GG748 £9 00 
Sand >aa now far our naw tottwara l*atlal writ. 
data*!* QlaflllM *bov* pfOg«ami 
Ofdar A, XH82G liau* 3 
*•¥• C - Ciluur 0 ' Dim t Clitiidga 
3C • 1 C*u*«*« at." 8K 16* ihnwa rr " «»-mamory rtqv̂ amant 

Not« Order codt% shown in btf tdwls 
Prices correct at t ime of going 10 press 
(Errois excluded) 

VIC20 COLOUR COMPUTER 
Hildttttl 
V>t?0 t w * 
C:r. Caiutit un.i 
\nc Porta. 
VIC Oat 0"»f 
3* CvlT>de< 
8K RAW Cartr̂ t-
i«i nAWCrf.doa 
JovtKbt and Pad 
Sl»H JortMi 
Pa-i v jmtixH 
it Sic 

o> Parwtri 

•Af4J8i 
IAI48CI 
tAf 4901 
.AfSCfl 
i«4iri 
IA«47C 
1AJ4JH, 

£169 99 
£44 95 

£23000 
£398 00 
£29 95 
£44 94 
£74 94 

S —c • Cauall* 1*18*1 <AC9381 £ 19 95 
VIC Sloe* CsnnoJ Cnuni l>8*i MC94CI £19 95 
VICf.Sa0dM.l6Ki (AC950I £24 95 
WC Wr.tiT DvM 1-8*1 |AC96tl £24 95 
VIC Wr4ar Cntalla •:••() .AC97FI £1995 
tducabcn .CSt ft Get 0 LM Kn^wi A.-. (*»tll* bwH anitiaihiiaat t**n 8* aipanann 

(AC 53" £7 40 
IAC37S. £13 95 
;AC44y| £24 94 
•ACJOK £13 95 

Pro*iwwiwî  Aid Catfliid̂ aa 
[ k*arWa< 3* HAV j'.tr Hi tt% 

wet** IAC44JI £34 94 
Kĉ râ m Ad Adfl.l.urral towj^t*. 

•vtittv *n programminp itc 1AC54*! £34 94 
Wlfl Coda Mo«-»r (AC5811 £34 94 
Software (all 3K units* stated I 
Introduction to BASIC Cituitn 
Part 1 
Pan 1 

£ r j i" Language (AC9BGI £9 99 Mifmoct i tAC99rt| £999 Mithta-no 2 '.BCCOAI £9 99 Bov*. iBCOlB: £9 99 Chawwatry ISC02CI £9 99 Pnya<* (SC030I £9 99 Cornfuiaa Stud.IK. >SC04£i £999 Gaograen* iBCOWl £999 Hitttfl 1BCO6CI £9 99 A'̂ -mtn; (Of 9 111 11 tw o*»t (8C07WI £9 99 (trad lor 110 11 vtai IBC08J1 £9 99 Caw* Knowledge ic 9 ie 11 r* WJI 
«Bcoe*: £9 99 Sw*r( <0> 9 to 11 rr- oHH (9CKXI £9 99 

(AC57MI £14 94 
1AC68M. £14 95 

G*rr«a Progaaana 
A>*n«a> C*r»49* 1AC49P. 
Star Bant* C«t'dB* (AC600I 
SmPf Slot Cam.dsa :AC«r a. 
j»n, Uô irara Cartroga AC674i 
AUen CailT.dga <AC83Ti 
Sutw tanja- Caifidga rAC840l 
Road Baca Canridj* CAC64VI 
Bal Mac* Canridaa >AC6«Wi 
BUrCiwltt (AC87XI 

Altatu Carmdua l*C44Gi 
Aarantvctand Cari'̂ Vjc tAC887l 
P-al* Coir C*rtritH!» 1AC84/I 

iiummoI. Cartnoja (AC87Ui 
vwd&o Cattle C*nr>de* tAC88V> 
Tha Carttidg* tA£89W> 
Sargui J Cn*u Cartndfta tAC77j) 
Gort Canrrioc iAC90Xi 
Orrxga ftacr Carlrdga |AC91t| 
Anothp VIC in I ht Wan CeMctw 

IAC7M 
VIC Parv< CaiMtia IAC7M) 
Covt»Mi Caawttf IACBOSI 
Bacttammio Canaiit l*]Ki (AC81C. 
VIC ManCamlt* IACB20' 
WC Ati«<o«H Caataita AC 831 
Bwam*u Pioqrama s«n«4<*lc D-il 1-16* 

£1994 
£19 94 
£19 94 
£1995 
£19 95 
£19 95 
£1994 
£1994 
£4 99 

£24 95 
£24 95 
£24 95 
£24 95 
£2*95 
£24 95 
£24 »b 
£24 95 
£24 94 
£700 
£700 
£7 00 
£7 00 
£700 
£700 

Horn* Prô rama 
Au UWH bawd ana ragua • at i*avl 8* aipaonon 

£9 99 
£9 99 
£9 99 
£9 99 
£9 69 
£9 99 
£9 99 
£9 99 
£9 99 
£9 99 
£9 99 

.AC92A. f J4 94 

OwmtUH 18CII Ml 
Know Yow Own 10 lOC 12N 
Jt-~x>0 «C1*>1 
Know Tot» Own Pfiona-'r tBCI40) 
Th* ftcban C*rriar family Vr^ P̂ aana* 

9CI5« 
VtC tt"!! Manam-I BC165' 
VIC Road u»-r ft H-ghwat Côa .BC(7ii 
Garda* Biani* -BClBu. 
1nt*rw 0*4̂ nw iBCtJVi 
BBC AM In* Family |SC20W 
BBC Wauvmind 1BC3IX.' 
Mau*ffrwid addil̂ nat G*n*r*i *r> . vs-r-l'jr 
Oata I l«C22V) £2 50 
Data 1 «C2]A> £2 SO 
0«a 3 .BC248j £2 50 
0aia4 BC7SO £150 
Vslifff nit adDirorvd Soar̂ Wi *ni,«wlga 
W.n* ft fotd :BC2tOl £2 50 
Muk «C27tl £2 50 
StflnftGamat iBC28fi £2 50 
Mm ft TV IBC29GI £2 50 

800*1 About VIC 
La»n Pioeramm.ng on in* VIC .WA3U, £7 40 
VICAnnW <WA17K' £1000 Vie P>oer*mma«« Atl*rn« 

Guid* (WA331.I £9 96 
VICGraCWt (WA48CI £1000 

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911 / 5 5 4 1 5 5 . 
Demonstrations at our shops NOW. See tha computers in action at 
1 59-161 King St.. Hammersmith W6 Tal: 01 -748 0926 
284 London Road, Westcliff-on-Sea. Esse*. Tel: (0702) 6 5 4 0 0 0 
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 
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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 
Exterminator! 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-matter! 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 
V l k m a n My First Alphabet D £29.95 
Choose one to three ghosts. Rasterbfaster 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 £15.50 
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 ID £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 
MusicComposer £24.95 EMI Soccer Rom £29.95 

Send for VIC price list. All Prices Inc. VAT. 
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DRAGON 32K — Limited Stocks Available. 
New Software coming in all the time. 

New Vic Software New Atari Software 

THE omc-i 
Colour Computer 

* 40 Columns x 28 rows. 
* Microsoft Basic Language. 

* 8 Foreground 
+ 8 Background Colours. 

* Built-in Sound Synthesiser 
* High Res Graphics. 1 

* Teletext-Prestel 
Compatible. 

16K Microsoft Basic Phonel 
Come in 32K Microsoft Basic £139.95 

for a Demonstration. 48K Microsoft Basic & Forth £169.95 

South London's Largest 
Microcomputer 
Centre 



COMMODORE 64 

64k 
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 

Main C o m m o d o r e 
Dealer for: New 500 series 

New 700 series 
Business Computers. 

Sinclair 2X8 T £49.95 

Cased 
typewriter 
keyboard £29.' 
16K RAM £29.95 

^USSSSiSSSSk 

ATARI 400 
mfimiimiismmuHtm 

ea m.E4oo 

H!? && flp flP flP SI (3S CB flB QF4 ~ 

S E Q D f f i i e C? 
tm* & © lai® ® m 9 lit @si 

16K £199.95 32K £249.95 1 
Less Basic Less Basic 

All Prices inc. VAT. 
Instant Credit 
Available 
subject to status 

% U M A i i f T T i n r 3 Eden Walk Precinct, 
VIS ION blUKt Surrey 

Tel: 01-546 8974 

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 

p & s s r - " -
'"credible Games for A tari 

continuous 

demonstrations. 

Mail Order - send for our 
comprehensive list. 

AccessI 
Barclaycard 
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LET YOUR MICRO 
TAKE OFF WITH 

I 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 j 
your next meal and help you 
choose a wife. Tested 
programs that come with 
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. 

o 9 ^ 

2,7- ^ 

DATABASE The Program that everyone 
needs. Facilities include sort, search, list, 
delete, change, totals, save file, line print If 
required, etc. etc. Can be used in place of 

any cord index application. £19.95 
STOCK CONTROL All the necessary foi 
keeping a control of stock. Routines include 
stock set up, user reference no., minimum 
stock level, financial summary, line print 

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

MAILING UST A superb dedicated 
database to allow for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 

include the facility to find a name or detail when only 
part of that detail 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. Atl calculations including VAT 
automatic and provision for your own messages on 
the form produced. 'Not Spectrum £19.95 

For Functional Software 
Dealer Enquiries Welcome 

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

Credit Purchases • Purchases - other • Sates 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 
finance package for you with every facility 
necessary for keeping a track of regular 
and other expenses, bank account, 

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

Gemini Marketing Limited. 
Functional Software Specialists 
9, Satferton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quote Access^Dlners Card Number 

1 
ZX8116K - Database available - Only £7.50 
including FREE Decision Maker Programme. 

Tick the box tor Program you require. Prices include V>.T and Package and Postage. 
Please supply the following cassette software. 

Stock Control 
HT.TJ 
£19.95 

— Mailing List 
Invoices and Statements 

£19 95 — Mailing List 
Invoices and Statements £19.95 
Commercial Accounts ... £19 95 

£19 95 
ZX3116K Database £7.50 

Name 
Address 

Memory SUe Machine Type 
I enclose 

Make cheques and postal orders payable to Gemini Marketing Ltd. 

Diners Card Number _ _ 
a n 

Gemini. Functional Software Specialist* 9, Sattorton Rood.txmoutti. Devon. (03952) 5432 
Telephone order* welcome. Ploato quote Acco*s Dtnort Card Number 

Accoss Number 
Signoiure: 

YC02 



Tonight On Your Micro 

CAN YOU SURVIVE PENETRATOR7 
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 201 

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. 

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 cassette-only $5.95. 

THE H08BIT 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 
C Please send me your free catalogue 
Please send me 
Books 
S P E C T R U M 

Understanding Your Spectrum 
Spectrum Mac nine language 
For The Absolute Beginner 

f Over The Spectrum 
VIC 20 
C VIC innovative Computing 
DRAGON 
C Enter The Dragon 

Orders to: 131 Trafal 
Greenwich, London 

larRoad, Correspondence to: Glebe Cottage. 
c-iq Station Road. Cheddngton. 

letgnton Buzzard, 8£OS LU7 7NA 

Trade enquiries 
welcome 

£7.95 

£695 
£695 

Z X 8 1 
Machine Language Made simple 
for the ZX80 4 ZX81 

£695 

£S.9S 

£"8 95 
Not Only 50 Programs C*. 95 
understanding Your 
ZXS1 ROM £8.95 
Complete Sinclair Basic 
Course £17,50 
sasic course cassettes £2.50 
Complete Sinclair ZX81 Rom 
Disassembly Part A & 8 £9.95 

Cassettes 
1 6 K S P E C T R U M 

Over The Spectrum No. 1 
Over The Spectrum No. 2 
Over The Spectrum No. 5 
Programs from Spectrum 
Machine La nguage Book £5.95 

4 8 K S P E C T R U M 
• Pen etr a tor £6.95 

£5 95 H TheHoftblt £14.95 
£5 95 S T A N D A R D VIC 20 
£5.95 o vjc innovative Cassette 1 £5.95 

vie innovative Cassette 2 £5.95 
: VKinnovativeCassette3 £5.95 
~ VIC Games Pack £5.95 

The Wizard* The Princess £5.95 

All prices Include VAT where applicable 

All Melbourne House cassette software is unconditionally guaranteed against malfunction 
Access orders can be telephoned through on our 24-houransafone 1O118587397. 

I enclose my cheque/money order for f 

Please debit my Access card No 

Signature 

Address 

Please add 80p for post and pack £ 

TOTAl £_ 

.80 

-.Expiry date 

Postcode |YC2| 

MELBOURNE HOUSE PUBLISHERS % mm * i 



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. 

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 &• LEARN. 

£5.99 each volume 

Prices include P&P. 
Make cheques/POs payable to 
S W WINTER & CO LTD 
101 Westminster Bridge Road. 
London SE1 
Telephone: 01-928 5945 or 01-633 9611 
DRAGON 32's IN STOCK N O W £173.00 + VAT. 
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NEW SPECTRUM 
AND ZX81 

SOFTWARE 
"WINGED AVENGER" 

Fast and turious. SPECTRUM vers*>n h u 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". On»v f4 SO. 
all SPECTUftM + 16K 2X81. 

"SPECTRUM SCRAMBLE" 
(CONDITION RED>. MORE M.'CODE ARCADE ACTION NO LESS than 8 
DIRECTIONAL KEYS for a SMOOTH MOVE Fu« ARCADE Icatuici mcluding. 
LASERS. BOMBS. INSTANT RESPONSE. CONTINUOUS SCORING ROCKETS, 
SOUND. FUEL DUMPS, RED METEORS, DEFENDER CRAFT and HIGH SCORE. 
Beware CONDITION RED With th i i ona you MOVE, FIRE and BOMS AT THE SAME 
TIME Don't wnitv time wa.t.ng for a*plowon» play THE FAST ONE NEW RELEASE 
PRICE of E4.96 T6K or «8K SPECTRUM 

"CONDITION RED" 2X81 
For ZX81 owner* wr have released a SCRAMBLE bawd M CODE program written by 
TWO ARCADE GAMERS lor homo based excitment SPEED and a very professional 
presentation HIGH SCORE TABLE, SHIPS LEFT, fUEL DUMPS. AIRBORNE 
MISSILES and a very fancy SCROLL. Overcounts* many 0* the ZX81's limitations and 
produces a pood game with RAPID MOVEMENT and FIRE. See for rOurwHI what these 
two rouitfl n * n have written. JUST {3 96. 16K ZX81. 

"AUDIO SONICS" 
WINNER of W122 KID 82 For the SPECTRUM, A S writes sound effects for your own 
program* x PRESELECTED SOUND EFFECTS include TELEPHONE, POLICE SIREN. 
FROG. SPACE EFFECTS jr<d OUTBOARD MOTOR GO into MODIFY ano you are 
presented with a display of SLIDER CONTROLS to adjust PITCH, RISE FALL, 
BRISKNESS. DECEL. ACCELL. TONE. REPEAT RATE. STUTTER and DELAY 
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED Cafl "THE 
SOUND ONE" and a program line will appeot that it ready for insertion into your own 
programs Hours of EXPLORATION YOU WILL BE AMAZED what BEEP can DO We 
are p<oud to Offer this at t t 99 16K « 48K SPECTRUM 

"SPECTRUM RENUMBER DELETE" 
ALL M, CODE RENUMBERS ALL NOT PART "YOU WONT BUY A BETTER 
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 8YTES. At C4 95 ALSO 
2X81 VERSION 

"PROGRAMERS DREAM" 
A SPECTRUM TOOLKIT Povtion mdepemjent ,md ,u« 1450 BYTES Faobtw* 
RENUMBER bno* or blocks any increment or start BLOCK OR LINE MOVE *K*ud<ng a 
RENUMBER mto place .1 r « , u „ « i BLOCK Oft LINE ERASE CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS). DUMP ve<ut*> names and values lusaWe In a 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE INSTANT and 
CLEARN. JUST C6.95 with explicit instructions 

"DO NOT PASS GO" 
Renamed under protest. ZX8I Simulation of the BEST SELLING BOARD GAME PARK 
LANE and aU that Up to SIX players ZX81 acts as DICE THROWER. BOARD. RENT 
COLLECTOR. UNPIRE BANK. RULE BOOK. ACCOUNTANT and PROPERTY 
RECORD no counters, money, board or dice needed. GAME SAVE INCLUDED, wrth a 
winner to for REPORT. Complete with instruction booklet. 16K ZX8I at £6.96 

' GREATEST GAMES V I " 
This tape a aimed directly at NEW OWNERES TEN YES to games on one tape. Most 
use M 'CODE all worth playing. Wntten by a user and well written at that PAC MAZE 
where Inring is winning, COOLER eat the cells dodge the genes. STAR DEFENDER hold 
on til help arrives, VAMPIRES enter the COUNT the mare is a death trap. SUICIDE no 
winners just better losers the BLOBS win agam, FROGLER good fun this. SOGGY 
BANKS and FLOATERS STAR TREKER this is f r us t ra te on tape, DICTATOR *n old 
favourite push both BUTTONS and PEASANTS. Also BOMBER bomb your way to a 
SAFE LANDING. SOp a game makes thrs the BEST ZX81 value t t C5.00. 16K 2X81 

"ADVENTURE IN TIME" 
A most extravagant adventure using DATA TRANSFER between programs aHowing a 
'&K 2X81 to run around 60K of adventure. Set in AUSTRALIA . Save Mankind 
Only Way . . Time Travel . . Time Machine . Warp Back . Probe Future . 
Consult Experts Word Search . Cave Structure Decipher Symbols An 
AMBITIOUS MARATHON mut iny ARITHMETICAL and DIRECTIONAL ABILITY along 
w.th REFLEX ACTION. DEDUCTION and above all pjtience KEY SECTIONS produce a 
different game each TI ME ensuring a new challenge EACH TIME. HOURS upon HOURS 
of MENTAL GYMNASTICS for f§.00 16K ZX8I 

"A .O.V.E .N .T." 
NOW FOR SOMETHING COMPLETELY DIFFERENT An EigM part SYSTEM to create 
GAMES. The SYSTEM has particular relevance to "ADVENTURES" but has capabilities 
beyond its ongniJ function. Develop creative skite like PROGRAM PLANNING, the 
APPLICATION of LOGIC and GAME CREATION without concern for the techrncalmes 
of a computer language which can be learnt later Included a a MINI ADVENTURE to 
tncrease your understanding of the syslcm Games can be revised after runnmg 
Programs are SAVED as M CODE DATA FILES for the MASTER PLAY FILE to operate 
BASIC lines 110 and 6U» a<e avaJoWe for the user own routines, A.D.V.E.N T <s the 
IDEAS PEOPLE. LAUNCH PRICE Of |u*t f 5 95. 16K 2X81 

"TRADER JACK" 
All ADVENTURE TRADING game sel in the POLYNESIAN islands of the SOUTH 
PACIFIC. With £40.000 tu buy and lit youi your SHIP, purchase PROVISIONS and 
ol)t.nn » CARGO to TRADE on the ISLANDS The RISKS are yours to take as ore the 
PROFITS Are »t>u OUTCAST or MILLIONAIRE S t * POORER means WISER and you 
can surely beat the SYSTEM next TIME. TRADER JACK f b 96 16K 2X81 

"SPACE TREK" 
OH NO NOT THAT AGAIN Not not quite Same sttxv only LONGER end BETTER This 
oner* not at an forgiving JUST ONE MISTAKE and you » r NO MORE COPY snort end 
long range RADAR MAPS to PRINTER. Game length -s related to your RANK and the 
higher levtfs require many HOURS play. A SECOND GENERATION TREK at E5.00. 16K 
2X81 

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 MICROWARC 



"SUPER QUALITY SOFTWARE FROM LLAMASOFTH* 
(DESIGNER - JEFF MIIMTER) 

VIC 20 
ABDUCTOR NEW J 
A classic new space gamel ZAP the swirling 
alien hordes before they RAM you and 
abduct your humanoids' Survive The assault 
for long enough and you'll o*t an Extra Stage 
on your vpecesfo with DOUBLE FIRE 
POWER! A w w o m e 3 5K action guaranteed 
€6 0 0 - 5 0 ( 1 PUP 

GRID RUNNER NEW J 
FINALLY True arcade quality on the 
unenpanded Vic' Shoot down the segmented 
DR010S mvadmg the GRID. 8 e v w v of the 
PODS and ZAPPERS1 The awesome speed, 
found and graphic* given you the best blast 
available lor uneipandvd Vic W 00 ft Pit P 

ANDES ATTACT 
I8K REPLACES DEFENDAI NEW J 
Your spacecraft must attack the descending 
aliens and frustrate their evil intent. The game 
includes swarmers, baiters, pods, landers, 
bombers, mutants humanoids and i r s n 
bombs Mactwie code high revolution colour 
graphics Uses joystick controls and requires 
in BK or l a w r-iosnston. On ly C8 00 + 50p 
P&P include* lull documentat ion 

T H A X X M . CI8K EXPANSION) J 
This is a Vtc 20 cross breed between the now 
famed 'Packman and the game *Oum Alt in 
machine code test and fun with joystick 
controls, uses Mi Res co»our graph**. 8K or 
tjrger e»[-K"~on needed Only £6.00 • SOp 
P(f P complete wi th Instructions 

THE VERY F IRST COMMODORE 
64 GAMES 
ATTACK OF THE M U T A N T CAMELS 
Planet earth needs you! Hostile afcens have 
used genetic engineering to mutate camels 
from normaty harmless beasts into 90 foot 
high, neulronium shielded, laser spitting death 
camels! I Can you Hy your tiny, manoeuvrable 
fighter ovrr the mountainous landscape to 
we.iken and destroy the came* belore they 

invade the human stronghold! You must 
withstand withering laser lire and ifcen UFO*. 
Game action stretches over 10 screen lengths 
and features superb scrolling, scanner. 1/2 
player actons and unbelievable animation1 

Play this game and you'll never be able to vain 
a zoo egem without getting an itchy trigger 
finger' Awesome m 'c action!! IS SO » SOp 
P&P 

GRIORUNNER 64 
The No. I ' ^ w t game lor t t * Vie has be«n 
improved for your COMMODORE 64! Grid 
runner is a smash hit m the USA. Now experi-
ence the kghtning fast challenge of the grid on 
the 64 Features 31 skfl levels and exceflem 
sound and graphic*. Sore trigger finger free 
with every garnet f8 SO • SOp PbP 

ROX-S4 
Roi is a challenging game involving the 
defence of your lunar base from a deadly 
meteor shower. ROX-64 includes amazing 
sprite graphics displays and" spacy sound 
effects, and an awesome 'mothers!*®' display 
if you w«i the game Top 10 scores arc tattled 
along with their name* This program show* 
just what can be achieved using only 
Commodore 64 basic Study the listing and 
learn how to use sprites and sound on this 
outstanding machine f4 96 + SOp P 6 P 

BLITZKRIEG 1UNEXP VICI 
As seen at the Commodore show and 
tmncwftJ by the Daily Telegraph. Fly your 
Vulcan Bomber over the enemy city and 
destroy the buildings. 25 loveH of pUy. use* 
Mi Rra colour graphics and plays Rule 
Britannia between waves Only €4.95 
complete wi th instructions. 

G A M E GRAPHICS EDITOR .'SOFTKEY 
I ALL VIC) 
Create your very own custom character* (Or 
tho uneapanded VIC 20. up lo 64 characters 
with facMiM such at reflect and save on 
cassette etc 

SOFTKEY 24 
This program, designed to run on the VIC 20 
with any rremory size gives you the facility of 
24 key words on your function keys Key 
words mckide peek, poke. run. save, tet, for 
ne*t etc Both programs on one cassette only 
re 00 + P b P wi th full documentation 

S P E C T R U M 
GRAPHICS CREATOR (16K1 
NOT just another character editor' Allows you 
to define not only the 21 user definable 
characters Also allows you to change the 
entire 96 character ASCII set. Creates BYTES 
files ready for you to lood mto your own 
programs Includes advanced Reflect. Invert. 
Fk'W commands ntc Complete with lull 
documentation I' BIN itw BIN statement and 
use Graphics Creator with its easy on serpen 
cursw editing £2.96 < 50p P&P 

BOMBER (16KI 
Yes. a fun feature version of the popular game 
Blitz sup^ied for the 16K 0< 48* Spectrum 

For only €2 96 » 50p P&P. 

HE ADBANGER I48KI NEW 
Colourful new game starring Ch«o the 
headbanger who you must guide to riches 
through an increasing shower of heavy metal 
Gam bonuses for headbanging but be sure to 
take an aspMin when the psm gets too much! 
Base + m,c lo speed up action. Great 
graphics, nice animation. W i even drive 
William Stuan system's voice synthesiser to 
produce speech output Can you attain the 
grade of Rocker Class One' or will you bo 
"Barry Maniknv Class S "' Start hcodbangmg 
to-day and find out. f 4 96 • SOp P b P 

SUPERDEFLEX I48KI 
Bounce "S<d". the space invader, around the 
screen mlo the power pods, keeping away of 
course from the dewl who chases you around 
the screen. Steer with your Oeflex shmhte. but 
bewar e the mme» or your may be buried alive' 
Superb graphics and fantastic sound on the 
•18k Spectrum only Only €4 96 on cstaette 
. SOp P b P 

ATARI 400 800 
TURBOXFLEX 
Superb ultra fast and to lady new ball game 
Uses ATARI'S unique features to the lull. 
Incorporates superb colour/sound effects and 
iocs Player M r-silo graphics Tables top 10 
scores along with Scorer's name. C6.00 * SOp 
PbP. 

GRAPHICS/CHARACTER CREATOR 
Now you con define your own custom 
character sets, or edit existing sets Results 
are fu»y displayed onscreen in modes 0. 1,2. 
Special features Include reflect, invert, save 
character sets eic. Supplied on cassette with 
dat.i sheet only f 8 00 - SOp P b P 

ZX81 
CENTIPEDE (16K| 
The ORIGINAL game from the ORIGINAL 
author. This s the identical program to that 
being sold by other companies for three times 
Our pficn The game has received ecstatic 
reviews in the computing press. Program has 
30 speed levels and ever increasing Centipede 
horde*. Table lop 10 scores ond names Why 
wait to pay more? Only £1.96 > SOp P&P. 

J JOYSTICK CONTROL 

Please add 50p P&P w i th all orders 

L L A M A S O F T S O F T W A R E 

•9 Meant Pleasant 
Tadltr Hants 
R G » I 8 H 
Tal: OttSt 4471 
Trad* enquiries 

Battle of Britain 
By Microgame Simulations for the Spectrum 

One day in summer, 1940. Reports 3re 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 threat1 

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 
Wargamo 

only £5.95 
(inc. p&p) 

73 T h e B r o a d w a y , G r a n t c h e s t e r , C a m b r i d g e C B 3 9 N Q 

Buy from us with confidence 
Full money-back guarantee on nil our products 

"Thank you once again for your prompt service: yours 
must be the most user-friendly company in the business'" 
G.S. Yorks 
"I must congratulate you not only on the Quality of your 
goods but also on your excellent service " G. W. Solihull 

Quality software 
ZX 81 Spectrum BBC Vic-20 

G A M E S C A S S E T T E S 
I4J6 ll(KI SUPER ISVAPtRS Oiwimh hMh. m e u M Inetrwcsont Game in marten coda - ' 

on* ol r*ta r*o L#v dMervsdh PoCMtor Ccmp Wt<fc*v> tys*l gtr-4'' 
i f Gbs 
jExat i iiici i yscMMoe r*9» 
fmlr f l «wd ?*pUrv*rt (MrfllM le Untfy Oruituft I d r m n l l vo1 

4nimauyi. en Kwei Kawo Suswt Xmat p w r 
Spectrum t1*K> LVNCMMOB CAM 
* i ' ZXSt !>/ *e> added h o w w i i cA eoiv . sound and I". -»» e ^ m 
VIC JOIwrwipsnMIIMVAOtflS [*S0 
MacMna coir, cmout. edit scune vtiocis 
•BCt e'i8*'OCIMAN . . . . . 0 90 
Tl-e goWie esme Hl-rei. cdou* IAAJ 

A P P L I C A T I O N S S O F T W A R E 
M50 ZXtl Ilk! GRAPHICS STARTIB PACK 

Ôur tit QrseNrt proorvH an r m e l i nrh pp. ttpitnMorv manual 
ZXS111SKI MUlllORAeKICS c e » 
A UKr-'nenr̂ v 0»rHo» Br«*durM ijv.'-j 'u' conwol ol rht I 
!.» • MTKMtUt-Jf* Oirmyt <VUHp«litH iSlKro*]. 
3 t j n ot wit iTKfcxfrg poiw cam I. iwniio" prrmf cutpul, SAVE wptavs «K. 
fiuvenvivn ose it to wjvflTiw «t pomer-unr 30 ne Manual 
SriKUom I4»x; SPfCTROGBAPMICS f 6 » 
Amxtw U 4 M uur rrerdy graoMcs progran •. <« «rw In >» sleutipMS n u n i n 
Mil I t t . R 
rxat ik stat ist ics woo 
M**n. SO rtrvmce. eorraUllon. 11^-iMOr i m ] F Mill | pe Manual KlvOts kvlng*. 
m i ibis rtc 
Soeclrvm I4*KI STATISTICS ipiweirciiKlttmerrtwsnc*! (S«0 

SO. <mmn c«rtmik)«, i n r n u n ( m h Muet tfiaplw 1 « l m <bu 
nri*̂ «iitl«1lon procwX^M 
EPHIMtRlSIXttltSKI easo SpKtnimlllK l l m (7 90 
ntmqted n l u n r l i bodan! mout daw. true and n w Ct i i * * * * 
aliirud*. Sfinuih. phm* nc « I v sun nwn ant iur*- i 

16K R A M p a c k Memotech Memopak 16 £28.50 
Six) n r. r» M a * et tm KHIUhi 

AfwAwv* xktc»*. f ro Clrg frfum of oev <nU.K 
(«(W tummtf$ kM Mi cm W Kt IVtwAMnV lAr «*i| 

rfr try (vfc o* tnyn r i i « A v n ' c V ensu^i w i w i u 

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

i p f t w a r e ^ i 
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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 delected 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 wiih new programs, to speed program development. 
A first class support system at €6.00 inc. VAT. Spectrum version AMSPECMON with some facilities will be available from 
Mid Feb at €6.50 inc VAT 

Under the control of AM-ZXMON you can run — 
AM ZXEDIT a text editor primarily designed for creaiing assembly language source text files on cassettes, for input to the 
A M AZON assembler. Similar to the BASIC editor, AM-ZXED1T 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 A M 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: A M E R S H A M S O F T W A R E LTD, LONG ROOF, HERVIIMES ROAD, 

A M E R S H A M , BUCKS. HP6 5HS. 

Please send me A M - Z X M O N also • AM-ZXEDIT 

and • AM-ZXFILE • AM-AZON 

f 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 
T h e 2 X 9 9 gives y o u so f twa re con t ro l of u p t o four t ape drives 
( two f o r reading, t w o for writing} al lowing merging of data 
files. This is achieved by using t he r e m o t e sockets of the tape 
drives, con t ro l l ed by USR s t a t e m e n t s or c o m m a n d s . 

• RS232C INTERFACE 
The Z X 9 9 has an RS232C o u t p u t al lowing c o n n e c t i o n wi th 
any such pr in te r using the full ASCI I charac ter code (you can 
n o w pr in t on plain paper in uppe r o r lower case, and u p t o 
132 charac te r s per line) at a variable baud ra te u p t o 9 , 6 0 0 

• SPECIAL FEATURES 
T h e r e are so many special f ea tu res it is d i f f i cu l t t o fist t h e m 
all, fo r e x a m p l e : 
AUTOMATIC TAPE COPY: You can c o p y a da ta file regardless 
of your m e m o r y capaci ty as it is processed th rough the Sinclair 
block by block. 
TAPE BLOCK SKIP: Wi thou t des t roy ing the c o n t e n t s of RAM 
DIAGNOSTIC I N F O R M A T I O N : T o assist in achieving the 
best recording set t ings. 

T h e Z X 9 9 con ta ins a 2K ROM which acts as an ex tens ion t o 
the f i rmware in the Sinclair ROM. T h e Z X 9 9 ' s ROM con ta ins 
t he tape drive ope ra t ing sy s t em and the convers ion t o ASCII 
fo r the RS232C o u t p u t . 

There is an ex tens ion board on t he rear to plug in y o u r RAM 
pack (larger t h a n 16K if requi red) . T h e un i t is suppl ied wi th 
o n e special t ape drive lead, more are available a t £1 each . 

Now only 

£49.95 
plus 

£2-95p+p 

* ZX99 SOFTWARE 
We n o w have available " E d i t o r 9 9 " , a qua l i ty w o r d processing 
program including mail-merge, suppl ied on casset te for £9 .95 . 
Also fo l lowing s o o n : 

* Stock Cont ro l (October ) 
* Sales Ledger (November ) * Deb to r s Ledger 
* Business Accoun t s * Tax Accoun t ing 

Dept . YC5 Data - Asset te , 44 S h r o t o n S t ree t , 
L o n d o n NW1 6 U G . 0 1 - 2 5 8 0 4 0 9 

9 
d o t o - Q / / e t t e > 

44. Shroton S t ' W t 
London NW1 

Tel 01-258 0409 

• FERGUSON CASSETTE RECORDER £28 inc. p&p. 
Tesied with ZX81. Acorn, B8C, Dragon etc. etc. 
Features: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Buitt-in Mic., 
Autostop. Bettery/mains, Recommended by 
Acorn lor use with BBC computer. 

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

This professional printer works with almost any 
computer with very good upper and lower case 
typeface 

• Bi-directional • 80 column width (10" paper) 
• Switchable - Tractor or Friction Feed 
• 80 chrs. per second 

2T 

• BBC CASSETTE LEAP 
7 pm plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P . 
Other leads available — please telephone. 

0 

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

E690 REVOLVING CASSETTE RACK 
Single £2,99 (holds 32 tapes or 20 in cases) 
Double £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

Ail plus £1 p&p. 

ORDER FORM 

COMPUTER CASSETTES 
High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 
C5 — 35p C10 — 37p C12 — 38p 
C 1 5 - 3 9 p C20 — 41p C25 — 43p 

C30 - 44p 

oept y c i Data - Asset te , 4 4 S h r o t o n S t ree t , 
L o n d o n NW1 6 U G . 0 1 - 2 5 8 0 4 0 9 

Code Item No. Price P&P Total 

— C h e a u e s / P O made payable to Storkrose Ltd. 

Signed _ 
Address 

Name 
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BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
Yes, it's true. Instant mach ine code f r o m a good 
subset of BBC BASIC. Type your BASIC p r o g r a m 
into your mode l B BBC Micro, t r igger the 
compi ler , and your p r o g r a m is changed almost 
instantaneously into superfast mach ine code. 
For £34.95 you get: Cassette version of the 
comple te compi le r (along w i th a version of the 
compi ler for use w i th discs, ready for w h e n you 
upgrade, the disc version being d u b b e d on the 
cassette after the cassette version); comple te 
compi ler listing; extensive documenta t ion and 
instructions. The compi ler w a s wr i t ten by J e r e m y 
Ruston. 

THE BBC MICRO 
REVEALED 
By Jeremy Ruston 
' . . destined to become the bible of all SBC microcomputer 
u s e r s . . . ' (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 T i m Har tne l l 
' . , takes you further intothe cloudy areasof the BBC machine 
than anything else I've yet s e e n . . . ' (Computer and Video 
Games), tf you're jusi 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 send me: 

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

( ) THE BBC MICRO REVEALED-Ruston-£7 95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM-
Hartn»ll-£645 

I enclose £ 

Name 

Addrew 

SPECTRUM 
fin 

f 

j/35^»N 
v An 

M a k e t h e most of your Spec t rum, w i t h these 
acclaimed books f r o m the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 
Tim Hartnell and Diiwyn 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, 
DOTMANI, sound, colour, and such commands a s ATTR, 
SCREENS and BRIGHT. From the coordinator of the National 
ZX Users' Club, Tim Hartnell. 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 

I ) 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 - bui 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' (Guicksilva). 16/48K. £4.95 

53 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 1 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. 

S5. 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 ongmal games we have 
seen" - S.U. 5 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, ail 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'' (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 

Please send me the toflowmg 
ZXBt 16K/Spectrum 36K/Specuum 4BK 
1 enctose my cheque/PO for £ 

Name 

Address 

(No) programs for my 

made payable w Software Supermarket 

Postcode 

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

Cwr.fui«t PltM 

(YCS) 

Add 50p pip 4 otd*r a only oo» t*pe 

Tool C M * 

(YCS) 

Add 50p pip 4 otd*r a only oo» t*pe 

Tool C M * 

SOFTWARE SUPERMARKET 
Your one-stop shop lor the best Sinclair Programs 
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BIG SIZE W/f x (A3) 100 pages. 
Tracing Paper t o overlay and copy. 

Every High-Ret. Plot Position n u m b e r e d 
{45.056 Pixels). 

Every Print Petition 
n u m b e r e d {704items) 

t t i t l t i l l t t t t 

600 User definable grids per pad. 

a 

30 31 

BIN 
m -

- r 
- H 

tm •IN 
i •IN l»IN 

5 
UL-i 

•M sih 5 r r 
INPUT Lines shown on grids. 

Set of teven pens for each c o m p u t e r colour. 

It will improve your Z X SPECTRUM graphics 
in ways you wouldn't believe possible. 

Your new Z X 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 w e have packed the new Spectrum Print n Plotter lotter 
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 in which professional 
looking graphics should play a major part. 

What bet ter way t o work it out than wrth a Print n ' Plotter Jotter? 

T h e professional pad 
Print 'n' Plotter is not just another programming pad. 
Just took at the specifications: 
BIG SIZE 16'// x 1 I ' / , ' 100 Pages - 50 Print 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 a>l 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-definable grids for use with the BIN n. POKE 

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

a set of seven colour pens! 

T h e s imple w a y to ge t serious 
Spectrum Graphics can become very complex, so before you start to 

program the best way is to work it out on a Pnni n' Rot te r 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-deternrvne DRAW lines and PLOT positions before you start. 
With a Jotter you can build up graphics usjng every facility with a direct 
co-ordination between each. 

f o r nstance. correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 

See the show for just 9 5 p ! 
To demonstrate the graphic possibilities with the SPECTRUM JOTTER 

we have produced a cassette-based Demonstration program for onty 95 p 
(mc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just p a r t of a range of Z X products 
The Spectrum Jotter is, of course, an upgraded version of our popular 

ZX8I Print 'n'Plotter /otter and Film. For ZX8I owners these are available 
by direct mail or through a growing number of retailers and compshops. 

The ZX81 Jotter is a 100 page Graphics pad that exploits to the full the 
graphics facilities of that micro. ZX81 Film is a matt film version of the 
Jotter which >s re usable and ideal for 'copying graphics 

Our manual. "ZX Graphics programming mode easy" explains everything 
you need t o know about using the ZX8l products, and when used m 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 

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 sub jec t . . Pnnt 'n' Plotter products can make it easier . and 
bet ter in a hundred ways you never thought possible! 

ZX Printer 
Paper 

nonmwia. 

An illustrated leaflet n sent with all orders, 
If you require a copy before ordering 
write enclosing a first daw stamp. 

To: Pr*it n' Plotter Products (yB) '9 Borough High Street. 
London SE i Please forward me the following products: 

ZX SPECTRUM (OTTERS @ £9.95 each 
ZX8I JOTTERS @ £3 SOeach 
ZX0! PLOTTER FiiMS@ £2 25each 
GRAPHICS PROGRAMMING MADE EASY' MANUALS @ L\ SOea 
PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £10.95 per pack 
ZX SPECTRUM DEMO CASSETTES @95p each 

PLEASE NOTE ALL PRICES INCLUDE POST. PACKING AND VAT FOR 
U K DELIVERIES Overseas should add 25: for additional Surface Ma 

Remittance enclosed payable to Print'n"Ploiter Products. 
Please bill my Accets/Barclaycard/Vlta/Mascercard No; -

] 
Name 

Address 

Molt i CMicn yt iviUSs ina cojntf S - n i w C * n Sikhs (j^'IIWS^C SUW-.F" .•r&f • Onvw BsMtrlr* (CI • {BcH-'cc tnm • Tenon Iw&ics 4 Compul» l<flofS • fwioni Ccmeufe' Swcn (»r«i Ljvt 
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Sinclair ZX Specti 
16Kor 48K RAM... 
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 
From only 
£125! 

ZX Spectrum 
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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. 

E Professional power-
personal computer price! 

The ZX Spectrum incorporates all 
the proven features oftheZX81. 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. 

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. 



rum 

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. Inventions.. 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 i — 
Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 

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 COPYwhich 
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 yourSpectrum 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 
BY PHONE-Access.Barclaycardor 

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. 

pro: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Order .71 
Qty 

1 
Item Code Item Price 

£ 
Total 

£ 
Sinclair ZX Spectrum-16K RAM version 100 125.00 

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

1 orders over£100 29 4.95 
Total £ 

Please tick if you require a VAT receipt • 
*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 
I Signature 
PLEASE PRINT 
I Name: Mr/Mrs/Miss 

I I I 

| | Address | [ | 
I I 1 I I I I I I I 1 

I I I I I I I I I I I I I I I I 

I I I I I M 1 1 I 

I I I I I I 

I I I I I I 1 

l l l i I l l YOC 9Q2| 

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



Sinclair ZX Spectrum-technical data. 
Dimensions 
Width 233 mm 
Depth 144 mm 
Height 30 mm 

CPU / memory 
Z80A 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-byte RAM. 
Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus 16 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, norma! or extra 
brightness and flashing or steady Screen border 
colour also settable to one of eight colours. Will 
drive a PAL UHF colour TV 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 
computer allow 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, attnbute 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 ol 3 2 ch aracters Text and 
graphics may be freely mixed. 

Colours 
Foreground and background colours, bright-

ness and flashing are set by BASIC INK, PAPER. 
BRIGHT and RASH commands OVER may also 
be set, which performs an exclusive-or operation 
to overwnte any printing or plott i ng t hat is already 
on the screen INVERSE will give inverse video 
printing These six commands may be set globally 
to coverall further PRINT, PLOT. DRAW or CIRCLE 
commands, or local ly with in th e se commands to 
cover only (he 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 
di splayed wi 11 override Ihegloballysetcolours 
until another control code is encountered. Bright-
ness and flashing codes may be inserted into 
program ortext, 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 (wit h 
auto-repeat facility) are available over this line 
The bottom section will expand to accept a 
current line of up to 22 lines. 

Mathematical operations and functions 
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 

N u mbers are stored a s five bytes of floating 
point binary - giving a range o f + 3 X10 3 9 to 
+7X10 3 8 accurate to 9' 2 decimal digits. 

Binary numbers may be entered directly with 
the BIN function > , < , >—, < - and < > may be 
used to compare stnng or arithmetic values or 
variables to yield 0 (false) or 1 (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 stnng 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 
String operations and functions 

Strings can be concatenated wi Ih +. Stri ng 
variables or values may be compared with —, > . < , 
>—, O , < > to g i ve boolean results. St ring func-
tions are VAL, VALS, SIRS and LEN. CHRS and 
CODE convert numbers to characters and vice 
versa, using the ASCII code 

A very powerful string slicing mechanism 
exists, usingtheformaS{xTOy) 

Variable names 
Numeric - any string starting with a letter 

(upper and lowercase are not distinguished 
between, and spaces are ignored). 
Sir ing-AS toZ$ 
FOR-NEXT loops-A-Z 
Numeric arrays - A-Z. 
St n ng arrays - AS to Z$ 

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

Arrays 
Arrays maybe multi-dimensional, with sub-

scripts start i ng at 1. Stri ng arrays, tech n ically 
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 expressionsasarguments toGOTO, 
GOSUB.etc 

It also operates on commands allowing the 
ZX Spectrum to operate a s 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 a Schmitt 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, stnng and character arrays 
may all be saved separately. 

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

Programsand 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 isoverwntten. 

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

The cassette interface runs at 1500 baud, 
through two3.5 mm jack plugs. 
Expansion port 

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

1N and OUT commands give I he I/O port 
equivalents of PEEK and POKE. 

ZX81 compatibility 
ZX81 BASIC is essentially a subset of 

ZX S p e d rum BASIC The differences are a s 
follows. 

FAST and SLOW: theZX Spectrum operates at 
the speed of theZX8l 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 cou rse now be considerably i mproved 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 
ZX 81 software casset tes andtheZX16KRAM 
pack will not operate with theZX Spectrum 

L 

ZX Spectrum 
Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Cambedey (0276) 685311. 



OTHER-WORLDLY SOFTWARE SOFTER AT DOWN TO EARTH PRICES 

Imagine a program which instantly converts 
SPECTRUM BASIC into Machine Code, and transforms 

the SPECTRUM into a micro up 
to 100 times faster than a BBC Model B 

48K ZX SPECTRUM 
COMPILER 

£ 1 A . Q B i n c I 

v M i 
• * M S y 

METEOROIDS 
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, tire, 
hyperspace and shield Full feature 
arcade' sounds and full colour. 
Works with Joysticks (from us at 
£19 50). Only £4.95 inc (16K or 
48K) 

SOFTIME 
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 facifit' 
only £3 95 

fity. For 16K or 48K, 

S O F T t K S P E C T R U M B O P T W A R I 

BBC 

COMPILER 
B e n c h m a r k s 

SPECTRUM (BASIC) SPECTRUM (COMPILER) 
BM1 1.0s 4,8 0 15 
BM2 3.1 8 7 003 
8M3 82 21.1 1 10 
BM4 8.7 20.4 099 
BM5 9.1 24 0 111 
8M6 13 9 55.3 1 91 
BM7 21 4 80.7 2.14 
What the SUPER C compiler does is 3!most magical, it (urns a 
program written in Spectrum BASIC into a machinc code 
equivalent. SUPER C is child's piay to use-simply type in a 
program as usual (or load from tape) and in a few key presses 
SUPFR C turns it instantly into a supe' last machine code 
version. It will compile virtually any Spectrum BASIC 
statement, plus »few features not available to you usually, but 
extra thought will be required lor strings and floatingpoint. 
There is no program you can wn!<* m BASIC which canrxrt fie 
turned mto a SUPER C version However, enhancement 
packages will be available in the New Year to aid string 
handling, floating point, and will offer a host of other features-
each for a nomine cost With SUPER C your Spectrum wi 
run (aster than with either 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 <n a professional library case less 
than half the»r>c* ot a compiler for any comparable micro, • 
C14 9 5 inc 

48K 3D M AZENTURE 
A maze program and adventure in 
one. Amazing 'monster chase' 
animation and more than a hint of 
dungeons and dragons. 48K only. 

Please rush me 

Mr/Mrs ! ! . * ! ! . " . ' ! ! " ! I ! ! ! " 
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 4 5 7 2 
S O f T K K , I P 1 C T R U M S O F T W A R E 



At £299 its veiy little. At 64Kife wiylaige. 
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The ̂ r f from C ommodoiv. 

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 thafs 
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 mtxlelling, 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 



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, independently 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 

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 COMMODORE APPLE 11+ 
Base Price 
ADVANCED FEATURES 

£299* £499* 

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 534" floppy 170 KB. to 

disk capacity per drive 1 M.B. 143 K.B. 
AUDIO FEATURES 
Sound Generator YES YES 
Music Synthesizer YES NO 
Hi-Fi Output YES NO 
VIDEO OUTPUT 
Monitor Output YES YES 
T.V. Output YES EXTRA 
INPUT/OUTPUT FEATURES 
Cassette Port YES YES 
Intelligent Peripherals YES YES 
Serial Peripheral Bus YES NO 
ADDITIONAL SOFTWARE FEATURES 
CP/M" Option 

(over 1000 packages) YES 
External ROM cartridge 

slot YES 

YES 

NO 
-EXC VAT-DETAILS CORRECT AT TIME OF GOING T O PRESS 

"UPPER ONLY 
CP/M' (S A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC. 

ft commodore 
For more information on the powerful new 

Commodore 64, and the address of yoiir nearest 
Commodore dealer, telephone or write to us at: 

The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL14BG. 
Telephone: Slough (0753) 79292. 
N A M E (MR/MRS/MISS) 

P O S I T I O N 

COMPANY " 
ADDRESS 

j PO POSTCODE TEL 
6iWCCG83 



H 

r t ? 

X 

K 

ni 

v 1 l \ 

^ i > 

» I ' 1 

F e a t u r e s : Fast machine code, full edjbtir, • • • \ 
fantastic sound effects and define your own play keys IZQCII^: 
Send off the coupon today or telephone Gt. Yarmouth (CK93pfc02453 
{24 hrs a day, 7 days a week) giving your Barclaycard or Access/lumber 

• t 

di'tronic Name 
Address 

23 Sussex Road 
Gorleston 
Gt. Yarmouth 
Norfolk. 
Tel: (0493) 602453 

Access BARCUYCARD 
| Please send me Meteroids 3D Tanx 
• Centipede @ £4.95 each inc. P&P 

1 i enclose cheque/PO payable to DK Troncs Total £ 
j o r d e o j t m y | | l I I I I I I I I I M 
• Access/Barctaycarrl 

Signature. 1 
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ENTER 
THE 
DRAGON 
TEACH YOUR 
DRAGON 
TO ROAR! 
A fresh and highly creative 
collection of ready made 
programs designed specifi-
cally for the Dragon 32 
m i c r o . C r e a t e d by t h e 
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 As t ra l S torm, 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 w h y 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! 

n 

MELBOURNE HOUSE PUBLISHERS 
Plcasesrnd mt your free catalogue 

Plrusf send me: 
Book* 
SPECTRUM 

Understanding Your Spectrum 
Spectrum Mai.hint- Language 
FurThe Absolute ili-ginner 
Over The Spectrum 

VIC 20 
VIC Innovative Computing 

DRAGON 
En te rThe Dragon 

Orders to: 131 Trafalgar RoaH, 
Greenwich, London SK10 

Correspondent* to: Glebe Cottage, 
Stat tun Kiijd. Chedilinxtun 
Lrighton Butzard. BKD5 LU? 7N A Tradeenquiries welcome. 

£7.95 

EG.OS 
Eli 95 

£6.95 

£5.95 

ZX81 
Mnch in r Language Mni le S imple 
for thrZXHI) fc ZX81 
Not On ly 30Programs 
Unders tand ing Your 
Z X 8 I R O M 
Complete S inc la i r Basic 
Course 
H.isic Course cassettes 
Complete S inc la i r Rom 
Disassembly Part A A B 

£8.95 
C4.95 

E8-9S 

£17.50 
EH.50 

£9.95 

Cassette* 
16K SPECTRUM 

OverThe Spectrum No, I r,3.9.'. 
Over The Spectrum No. 2 CS.95 
Over The Spectrum No. 3 £5.95 
Programs from Spectrum 
Machine Language Book £5.95 

Al l Melbourne House cassette software is unconditionally guaranteed against malfunction. 
Access orders can be telephoned through on our 24-hour ansafone (0118587397 
I enclose mycheque/moneynrderforE _ 

Please debit my Access card No. 

Address 

48K SPECTRUM 
Penrtrator Eb 95 
TheHobbi l £14.95 

STANDARD VIC 20 
V I C InnovativcCasiette I £5.95 
V I C Innovative Cassette 2 £5.95 
V I C Innovative Cassette 3 £5.95 
VIC Games Pack £5.95 
The Wizard A The Princes* £5.95 

Al l prices include VAT where applicable 

Please add 80p for post and pack * 

T O T A L £_ 

.Exp i ry date . 

N a m e , 

.Postcode . 

MELBOURNE HOUSE PUBLISHERS m m 
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SOFTWARE 

S O F T W A R E FOR ALL presents programs for the people! Our list 
of original programs for t h e S B C , D R A G O N , and S P E C T R U M is 
growing every day! Reasonably priced. Ingenious use of 
programming. Excellent enterta inment. These are the hallmarks of 
S O F T W A R E F O R A L L 

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 

S O F T W A R E FOR ALL! 

Acomputerised version ot \ 
the original card game with 
Hi Res graphics 

£6.45 
AREA RADARICONTROLLER 

POLAR BEAR 
Educational game tor 

8-12-year-otdsincorp 
simple maths taWes 

SPACE KINGDOM 
Bdirtt you't.ay around the Planer to become r o t tw 
Cj'any'E*«*rnuseotq'atwicsanosou«i 32 K 

You re in the control tower at Heathrow and it 's ywr |ob 
tocontrotupto 79a 'cat, taking otl landing, or |«st 
passing through VERY ADDICTIVE- HIGHLY 
FRUSTRATING' 

1 DMCOWgl £ 7 . 9 $ 

ROUJ OF FOUR 
Try to outwit your 

computer opponent in 
this garr«o( skill Great 
'graphs BASIC and 

machine code 32K 

PHARAOHS TOMB 
laspenwil 

30 Maze Game 
and Adventure 

rotted into one148K 

TIME TRAVELLER 

nS* £7.95! 
^ I X S I 

CAR WARS/ALIEN PLANET 
Two addictive graphcs 
games both BASIC 
and Machine Code 

32K 

£6.95 

. J f V A ^ 
Travel through over 100 I f , f *1 
rooms in dmerent turns, \ 1 
and find the key back to 1 

your own time 32 K 

Fight lor survival on an island inhabited by hungry, 
dangerous cannibals BASIC and machine code 

program 

32K 

£ 6 . 9 5 

Utility Pack I 0.45 
Envelope program variable print -text scanner and 
memory dump 32K 

< 

£6.95 
Utility Pack 2 £7.45 
Disassembler, programcrunch and taxi editor-. 32K 

An adventure game in 
which you fight your way 

through many obstacles to 
escape 

I T T y r X * ! 16.95 

F T 7 7 M E7 95 
V 

BEEBTREK ^ 
Rea l*me advanced Star treMjjme * 
Ei ira facilities include 

probe sate ;-es • ^ W M 
damage reports^^" \ . 

& • on-twaro ^ ^ 
tom^jiei £7.95 

S EN D TO D AY! fl&st to SOFTWARE FOR ALL. Oept YC. n North Street, Romioro Essex or Phone (0708} 60725 

Name 
Address: 

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

Please add £1 00 P4P per order 
Total _ 

i enclose Cheque/P O made payatM lo 
SOFTWARE FOR ALL 

t.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 10 your 
readers. 

It is no use relying on the fivc-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 DIN to fivc-pin DIN lead is 
required, this being couplcd from 
the DIN sockct on the Dragon to the 
DIN sockct on the Fcguson cassettc. 
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.I^oad command entered and 
S commcnccd before the Play 
button is pressed. 

The principle behind the use of 
the DIN lead is that it gives a better 
impedance match, and therefore a 
better yield. 

S J Pcake, 
Berry}) til, 

Stoke on Trem. 

BREAKER 
f j f / i t h reference to Gino Cracins' 
| f | 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 IN/L) 
RAND USR 836tN/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 
C/O will appear. Ignore this, then 
treat the program as a normal one: 
type List. 

T J Rogers, 
Netsbury, 
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 sockct 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 
brilliancc. 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, if done properly it only 
takes a few minutes. 

Des Taylor, 
Beckenham, 

Kent, 

LONG MEMORY 
J k point that all owners, and 

f i prospective owners, of Dragons 
should note is that they have over 
29K of user memory available if they 
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 changcs 
have been made to the ROM. If you 
have gone through PClear 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 arc 
both ovcrdctailed for my purposes 
and too darned expensive! 

I should also point out to potential 
computer purchasers, with the son 
of brain-ache that I developed before 
making my decision, that the routine 
above makes many of the compari-
sons between machines entirely 
specious; 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 converting 
my ZX-81 into a short-range ballistic 
missile, when a freak accident 
changed my fortune. 1 left the 
machine plugged in overnight and 
my two-year old child engaged the 
Fast Forward button on the tape 
recorder while 1 was at work. 

In a frenzy of panic 1 hurled the 
nearest tape into the machine and 
loaded. The signal on the screen still 
appeared normal but to my horror 
came up with the report 0 / 0 . 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. Goutd 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 
* w o errors were printed in the 
/ December issue in Your Letters. 
Patrick Couscr 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. If 
the address is higher than this, the 
ZX-81 effectively subtracts 32768; 
that is Peek 32769 equals Peek 1, 
Peek 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 if 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 — Ncwline 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 
comer 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 if Poking the screen area. 

POKE 2 + 32,23 
will most definitely casue the ZX-31 
to crash. Try POKE Z+34,23 and 
you will 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 2 +346,23 
In Software File, the List Self 

Staner 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 
JkJfay 1 add further point to the 

f f l 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 Access 
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 Access account and am currently 
trying to get them and Sinclair to 
sort out the balance. 

R K Davis, 
SilverdaJe, 

iMncashire. I 
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NEWS 
It came from outer Handsworth — the £150 
BBC robot buggy crawls into the classroom 
ANOTHER FRUIT of the C o m p u t e r 
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 ckvicc has been produced 
primarily for education. A series of 
graded programs is supplied with 
the packagc designed to demonstrate 
the nature of programmable control 
using the wehicle in an imaginative 
manner. Future developments will 
include a p e n - u p , 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, 
Dorc house Industrial Estate, 
handsworth, Sheffield S3I 9NQ. 

TOP 20 
Game 
• 3D 

Defender 
• Star Trek 
CJGutpman 

•Black 
Crystal 

[ A m o k 

J Time Gate 
•Trader 
CMazogs 
• Winged 

Avenger 
• Hopper 

• Chess 
•Starwars 

CStar 
Raiders 

[ JPac-Man 
C j Scramble 
•Star Trek 

• Escape 

[ 'Submarine 
Com-
mander 

Space 
Walk 

CPimenia 
• Ghost 
Attack 

Company Machine 
J K Greye ZX-81 

Macionics ZX-81 
Campbell Spectrum 
Systems 
Carneti ZX-81 
Software 
Audio- V»c-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 
Sataman- Dragon 
dm 
New Spectrum 
Generation 
EMI Atari 

Bug-Byte BBC 

Automata ZX-81 
Dragoh Dragon 

Barton sleuths use micro to 
deflate £2 million fraud claims 
WHEN POUCH SWOOPED 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 
Cla imants Dcfcnce Commit tee 
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 eases 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 ccntre 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 i gh t s p rog ram 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 po in t s out that " T h e 

complexity is in the rules themselves 
and reducing them to I f . . . T h e n 
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 RAM 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 1MHz 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 end a ZS0. 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 wHI rake 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. 
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NEWS 
Commodore 
compiler 
PETSPEED IS THE FIRST o p t i m i s i n g 
compiler to be released for any 
microcomputer. Several compilers 
are now available for the BBC 
Micro, the Spectrum and even the 
ZX-81. These just concentrate on 
convening 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 
fun her in trying to compilc code 
efficiently and compactly. 

Pctspeed 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. 

This 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 
dongle — which plugs into the back 
of the computer and protects 
Pctspccd 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. 

Petspced is available direct from 
Oxford Computer Systems, Wood-
stock, Oxford or from Commodore 
dealers. 

Texas extends range with £90 
16-bit black and white micro 

TEXAS INSTRUMENTS will launch the 
TI-99/2 in Britain later this year. 
Texas unveiled the new machine at 
the I J S Vegas show in January. 
Specification includes 5K. RAM, 
16-bit processor — the new TI 99/95 
chip designed in the UK — and a 
moving-key keyboard, all for £90. 
The machine will have plug-in 
ROM packs with additional pro-
gramming languages like Pascal and 
l»go. 

Texas is backing "computer-
literacy" machines which primarily 
teach you about computing rather 
than the family micro. It is the 
cheapcr 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 machine 
has been very much the poor relation 
in the home computer market, suf-
fering from the ctTects of its initial 
test-marketing at a price of £650. 
Since November when a £50 moncy-
back voucher effectively brought the 
price 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 fioorspace — 
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 
S I N C L A I R IS P R E P A R E D to stop 
producing computers in Britain if 
the Timex dispute cannot be 

THE 
GUARDIAN 

Next month a rut-price entry 
to the phone-line version will 
he offered by the Prestel ser-
vice of British Tclecom This 
will have a library of l.nOO 
programs at the start, covering 
the usual range of education, 
video game?, household man-
agement and the like, all fed 
directly into the home com-
puter. 

The BBC service will be Kin 
with around 500 programs, 
many of them for schools and 
supplied by the Government's 
Microelectronics Education. 
Programme. 

Dmnk 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. If the threat is carried out 
and the workers go on strike Sinclair 
Research "will 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 eflcct on 
customers." British production of 
the ZX-83 which Sinclair Research 
bofTin Nigel Searlc describes as "a 
radically different computer" could 
be endangered — although the 
machine 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 if Sinclair follows the 
example of Timex's other high 
technology product - the Nimslo 
3D camera — which stopped pro-
duction at Dundee just before 
Christmas to move to japan. 

S inc la i r ' s compu te r s already 
include chips made everywhere from 
El Salvador to Portugal and the 
company is now prepared to move 

p roduc t i on of the f in i shed 
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 are plugged in to add the 
desired functions. There is room to 
install one TI disc drive in the box, 
and two additional disc drives can be 
added externally. 

Tcxas is more interested in semi-
conductor design than in electro-
mechanical devices like disc drives. 
Research is primarily into chips. 
The TI-99/9 which will appear in 
the Tl-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 simitar 
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. As 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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4 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 t reasures of the Mansion. But don t trigger the 

_ v , „ , —TIME BOMB! — 5) Hi - Lo — 20k+! 
Is it skill or is it luck?? Turn £ 5 0 into £1 ,000 ,000 with 
(his 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 ge t s progressively harder. With sound 

. _ and graphics. 
6) Snail Pace 

Announcing: - SNAIL DERBY-! Supei 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: — 
S^ I * All 8 programs double recorded on our own quality tape. 
S ^ ^ * No-quibble replacement guarantee. * 48 hour dispatch. 
-HwvN^Send Chq/RO.to: Active Software. Temple House. 4 3 - 4 8 New St ..Birmingham B2 4LH, £5 75 

• 25p 
P& P 

THE SPECTRUM POCKET BOOK 

i 
i 

160pp v / v Trevor Toms, best selling author o f the ZX81 Pocket Book and the Sinclair 
f t Learning Lab, turns his attention to the Z X Spectrum — the book you have been 

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 Pockci Book 138pp £5.95 
ZX80 Pocket Book 128pp £4.95 
Atom Business 1 lOpp £7.50 

waiting for! AH the material in the book is totally new. 

Hints & Tips 
Discover new ways of using PRINT; INSTR functions, 
VAl„, PRINT USING, 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 ED commands, ORG statements, forward 
and relative jumps) — disassembler (with label assign-
ment); now you can really dig into the Sinclair ROM! 
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, Demolition & Tenpin £5.00 
3 Adventures: Greedy Gulch, 

Prices Magic Mountain, Pharaohs Tomb £5.00 
include VAT ZX81 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. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. 
Access and Barciaycard 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 of 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. 

Looking at the map of London early last 
year the officers of the ALCC saw that there 
was a large tract of 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. 

T h e evening Your Computer visited the 
club, Presicl adaptors for the BBC Micro and 
the Sirius were on display for the first lime. 
Adapting these micros to link up with Prestel 
is largely a so f tware p rob lem. Har ry 

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 C C used an acoustic Modem with 
the BBC package. 

This was an interesting introduction to the 
variety of services the Prcstel network ofTcrs. 
Aladdin's Cave on Prcstcl 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 Prcstel. 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 sccond 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 Northamptonshire 
SOUTH NORTHANTS M i c r o c o m p u t e r U s e r s , 
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. 

Starting in Sutton 
SUTTON COMPILER CLUB has just he ld its 
inaugural meeting. In the future, meetings will 
be held monthly in the main library, Sutton, 
Surrey. For further details contact Jennifer 
Weller on 01-661 5046. 

Cannock computing 
CANNOCK COMPUTER CLUB mee t s fo r tn igh t ly 
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, Len 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 Prcstel, 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 Prcstcl 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 choicc and is 
usually well represented at computer clubs. 

Meetings arc held on the first Monday of 
every month. For more information contact 
Norman Beattic 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. 

REVQi 
ONLY FIVE YEARS ago va r ious c o m p u t e r 
industry pundits were predicting the demise of 
the disc drive — to be replaced by magnetic 
bubbles, and other more exotic storage 
dcvices. 

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 predic ted sol id-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 s torage o f f e r over casse t te arc 
considerable. Firstly, loading and saving to 
disc takes a matter of seconds rather than 
minutes; secondly the computer docs not need 
to read through programs on a disc in 

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 with a similar 
magnetic material to that used on tape. Unlike 
a record disc which has a spiral groove, a 
(loopy 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 abilitv of the drive to move the read-

write head to any track in a very shon 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, white the 
BBC disc-filing system allocates 10 sectors to 
each of 40 or 80 tracks. Scctors 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. 
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SURVEY 

T 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 ihe computer powers on, a 
small program in ROM "boots u p " 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 
tcontinued on next page) 

MACRONICS SUPPLY a disc-drivc 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: if 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 placc 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 all the units they can produce, many of 
them to overseas buyers. 

But whether it is good value or not, the F1Z 
interface card and disc drive certainly enhance 
the ZX-81. Tape loading and saving is one of 
the most irritating features or 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. T h e drive also 
makes program storage trouble-free. We 
successfully saved and loaded every program 
first time. 

T h e system comprises a 35 or 40-track 
drive, an interface card and an expansion bus, 
which plugs into the back of the ZX-81. T h e 
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 will work with other equivalent 35 or 
40 track drives. 

Nine disc commands are provided by the 
DOS. These arc called through USR com-
mands. T o producc 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 (or USR 100021 

T h e same procedure is required when you 
erase a file with the Kill command. 

There is also a rather simple facility for 
writing and reading random-access records. 
Create scls up a data file with a prc-specified 
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 FIZ offers are strictly functional 
with no frills and refinements. Storage 
capacity is also relatively small. T h e 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 
will 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 will not go into 
production of this version until the Hungarian 
manufacturers manage to supply the unit in 
quantity. T h e 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 directory to find at 
which scctor 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 certainty 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. 

T h e floppy disc was, in its first generation, 
I continued on page 381 

THE BBC MICROCOMPUTER Disc . Filing 
system consists of several parts. There is the 
Model B computer; the disc interface, which is 
several integrated circuits installed onto the 
main circuii 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 arc 
several more modern disc controllers which, 
because of volume production, are much 
cheaper and ofler improved performance. 
Unfortunately they are not compatible with 
the 8271. Aside from this chip there are 
several T T L and C M O S 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 1 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 c o m p u t e r . . 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 
C D C and T E A C 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. 

T h u s "Cat lists the current disc's catalog on 
the screen, 

•DELETE "filename" 
removes a file from the disc and so on. 

T h e clevcr thing about the D F S is that all of 
the commands available in the cassette filing 
system of the standard computer arc available, 
using an identical syntax, in the disc system. 
This means that most programs wilt 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. T o help in using the correct syntax, the 
command *HF,LP can be typed. This then 
displays a list of all DFS or utilities 
commands, with the necessary syntax. 

If 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. N o 
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, 
R O M 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. Th is 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 lime. 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 corrcct syntax is displayed; much more 
useful then something like error 25. 

Some problems will be encountered when 
trying to run certain existing programs on the 
new system. This is due to the fact that user 
RAM under the 1.2 MOS now starts at 6400 
rather than 3584. The extra 2.8K bytes is used 
for DFS work space. Programs such as 
Acornsoft's Snapper, Monsters etc are 
machine code programs which were assembled 
to load and run from location 3584, so will not 
work if loaded somewhere else in memory b ^ 
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 r u n S n a p p e r in u n d e r f o u r 
seconds.Typically an 8K program takes under 
two seconds to load. Apart from its ability to 
rapidly save and toad 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 
of 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 if programs are short. 

The annoying thing is that the *CAT 
function docs not give any indication of cither 
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 till the error message 
"Catalog full" appears! 

T o find out the remaining disc capacity it is 
necessary to use the ' C O M P A C T 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. If 
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 "wildcard" filename system, where 
# matches any single character in a filename 
and * matches any number of characters 
allowing sya *•. A* to match $, AFILE, Z.A1, 
B.ANAME. This means that it is possible to 
copy multiple files with one command. 

Unfortunately, if only a single drive is 

available the system will 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. 

Of course if two drives are 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 

t 

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 
Test 1 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 will 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 will 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 utility 
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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(continued from previous page) 
8in. diameter and stored 250K Bytes. Then 
came the first 5.25in. minifloppy from 
Shugan. 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 rhe 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 will eventually store 1-2 fa 
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 O E M s — 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, comcs the M C D - l which 
uses a 2.75in. disc in a hard jacket. 

This competes with the other drives, all of 
US or Japanese origin. It will be interesting to 
see if 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 will 

MICRODRIVE 
increasingly bccome available for use in 
pe r sona l c o m p u t i n g 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 Sin. Winchester drive stores 
25M bytes and transfers data at 625K bytes 
per second compared with 1 M Byte and 250K 
bytes per sccond for a minifloppy. Until now 
there have been the problems of high cost and 
non-rcmoveable media with this type of drive. 

The latter problem has required the regular 
backing-up of data on the disc to a removable 
medium, cither many floppies or expensive 
digital cassette. But the next generation of 
Winchester discs will be smaller, chcaper 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. 

If 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 Lascrvision Video disc and the 
Sony C D or Compact Disc for audio use. T h e 
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, the3.Ss. 
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. T h e C D is interest-
ing becausc 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 cannot 
be erased. But if 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 
will not be too much of an inconvenience and 
in effect provides a built-in backup facility. 

These types of drives arc not likely to appear 
commercially for a few years yet so con-
ventional magnetic discs are not likely to 
disappear overnight. 

I 
I 

I 

Conclusions 
• As disc sys t ems go t he Floppy 

interface for the ZX-81 is relatively 
crude. 

• The range of c o m m a n d s of fered is 
limited and disc capacity is a meagre 
42.5K. But in view of the fac t that t he 
ZX-81 w a s not des igned to take a 
disc drive the FtZ is an impressive 
achievement , 

• It greatly facilitates s torage on the 
ZX-81 and can be r ecommended to 
anyone w h o is commit ted to using 
the ZX-81 for ser ious applications. 

The Vic-1540 c o m e s conveniently 
e q u i p p e d wi th a d i sc -opera t ing 
sys tem and just n e e d s to be plugged 
into the back of the Vic. 
Although the sys tem is compar-
atively s tow and not as easy to use 
as , say, the BBC disc sys tem it 
provides a useful set of c o m m a n d s 
and funct ions . 
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 m a d e 
and reliable. 
The BBC Disc sys tem e n h a n c e s the 

operation of the already very well 
des igned fundamenta l machine. 
All DFS c o m m a n d s 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 sys tem appears to 
work very well with different brands 
of minifloppy disc drives. 
It is well wor th shopping around for 
alternatives to the Acorn disc drives 
in t e rms of value for money . 
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It could mean the end oi 
the rubber duck as we know it. 

The HX-20 is a portable computer 
with a full size typewriter keyboard, 
LCD Virtual Screen, printer and micro-
cassette facility actually built in. A 
computer with a rechargeable power 
source thaf s large enough for writing 
programs and manipulating data 
v i r t u a l l y anywhere, yet small enough to 
carvy in a briefcase. 

Bat don't let the size fool you- The HX-20 is 
not cfgimmicky toy or an excuse for a calculator. 
It't a precision machine using a full extended 
version of Microsoft BASIC with 16k RAM, 
optionally expandable to 32k and 32k BOM 

to 64k, BS-232C and Serial 
^ I ^ ^ K H n B i a ASCII typewriter keyboard and 
five programmable keys brings ten separate 
program functions to your fingertips. 
P o w e r to y o u * elbow. 

The HX-20 runs on its own power supply for 
over SO hours and can be easily recharged 
overnight ot whilst m use, with the ability to 

HX-20 i 
PORTABLE COMPUTER 

retain its memory in RAM even when 
switched off. 
Keeping you 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-

?rinter offers 42 LPM in a crisp, precise 
x 7 matrix for perfect hard copies. Every time. 

And you can choose from a wide range of 
peripherals from bar code readers to acoustic 
couplers for total capability. 
Epson. Reliability through Research. 

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 
Freepost 
Wembley, Middlesex HAS GBR 
Freefone: 2730 
Telex 8814169 

Extraordinary product. 
Except iona l qual i ty . 
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KRAZT KONO. A 100% machine cod* program with 3 
screens of HiRaa Gorillas barrels, firaballa, 
ladders, llfta and a running and jumping nan. Un-
believable? Saa It on your i*8K Spectrua 1 £5.00. 

QORFIAN INVADERS. A auparb t» Screen aachlna coda 
prograa with Invadara Galaxlana, Firebird and Flag* 
•hip, for your i»8K Spectrua n £5.00. 

FROQGER, 2 ecreens, a/c full colour, Cara, roada, 
loga, river, riverbank, and turtlaa plua fantaatlc 
aound affacta and auaic, for Spactrua ® £5.00. 

SPECKAN. Probably tha baat varalon of lta typa 
great aachlna coda graphlca and Sound affacts with 
3 to 5 ghoata and a raal aunchar that munchiea In all HYDE, Chaahlr* S K H 1EX. 
directions unllka some chaapar varalona. For any 
Spectrum -i £5.00. ~ " 

CITY B0K3ER. Another great prograa with clever 
aound affacta and brilliant graphlca coaaa with 7 
othar games on tha SPECTRUM Arcade pack * £5.00. 

ZX81 SCRAMBLE. Full 2 screen machine coda prograa 
coaaa with M/C Invadara M/C Galaxlana plua thraa 
•ore on tha ZX81 Arcada Pack * £5.00. 

These programs are available at around 50 nation-
wide apeclally selected Computer Software dealers 
and by Mall Order directly from ua. Access and Visa 
card ordere on 2i»hr. Answering Service 061-366-8223. 

Plaaaa aand ordara to C Tach Software, 18lt Market Street, 

Daalara. lan't it tlae you too sold Software as good 
aa thia? 
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i * MODEL A/B 
Cassette 1: Star Trek/Candy Floss (very popular) 
C6.50 
Cassette 2: Family Games (hou>s of fun) £4.50 
Cassette 3: Mutant Invaders/Breakout £6.50 
Cassette 8: Model A Invaders (M/C) £5.50 

i * MODEL B (or A+32K) 
Cassette 4: Beeb-Beep (Super Simon Game) C4.50 
Cassette 5: Beebmunch (full colour Munchman) 
£6 .50 
Cassette 6: Super Hangman (animated, educational) 
£4.50 
Cassette 7:3D Maze (fast and intricate) £4.50 

i * 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) 

in*- 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) 

i * 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) 

in* 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 

(©r 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) 

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 ( Deduetca.oo 
For MODEL B 
(or A+32K} 

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

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 

IJK 
Software 
Limited 

9 King Street, 
Blackpool, Lancashire 

®(0253) 21555 

24 HOUR 
ANSAFONE 

4 8 h o u r d e s p a t c h 

OFFICES OPEN 
10am - 5pm Tues-Sat 

BBB MICRO GAMES 
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LYNX 

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. 

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, 
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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 l.ynx is based on the Z-80A micro-

processor, which has an excellent track-record 
as the chip at the heart of the Sinclair 
Spcctrum. T h e choice of processor has » 
number of implications. First, and probably in 
the long run, most importantly, it means thit 
the Lynx is CP/M-compatible. 

CP/M is the operating system most widely 
employed by the larger microcomputers used 



REVIEW 

in business. It handles files of data on the 
floppy discs those larger micros use. T h e 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. 

Of course in practice there is nearly always a 
good deal of 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. 

T o run CP/M, a computer needs a mini-
mum of 64K of RAM — hence the importance 
of the ease of memory expansion on the I-ynx. 
The upper limit of 192K means that some 
very substantial software packages will run on 
the machine. 

Most people thinking of buying a Lynx will 
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 will not have to throw 
your Lynx away and buy a new micro. 

T h e 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 will 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 machine 
code every time it is acted on, and that 
conversion takes some time. As anyone who 
has played a machine-code game will be able to 
tell you, machine code works much faster than 
Basic. 

T h e monitor in the Lynx's R O M 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 machine 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 
T h e 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. 

Some interesting commands are available to 
the brave souls prepared to grapple with 
machine 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 will 
be familiar to experienced programmers — but 
also the DPoke command which Pokes to two 
bytes at a time. 

Music-making 
T h e command Code allows you to store 

machine code in a Basic line. L C T N is in 
effect a pointer to the first byte of machine 
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 L C T N . 

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 
T h e volume can be any number between 0 and 
63. T o be able to hear anything you are 
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. 

If microcomputer manufacturers paid a little 
more attention to the sound possibilities of 
microcomputers , the results would be 
astounding. A good example of this is the way 
in which sounds can be "synthesised" using 

(continued on page 46) 
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If y o u use a BBC, Dragon, S p e c t r u m , VIC or Z X 8 1 
c o m p u t e r a n d y o u are n o t ye t a m e m b e r of T H E 
M I C R O C O M P U T E R S O F T W A R E CLUB, then on ly those 
wi th t he VIC can be forgiven. We have on ly jus t added t he 
VIC t o o u r coverage. 

Membersh ip of T h e M i c r o c o m p u t e r S o f t w a r e C lub would 
save y o u m o n e y a n d t rouble . Each m o n t h we t h o r o u g h l y 
test and evaluate the m a n y p rograms issued by t he growing 
n u m b e r of p roduce r s - including Pixel, I JK, Bug-Byte , A & F, 
Campbel l , C-Tech, a n d t he smaller c o m p a n i e s tha t y o u may 
f ind it d i f f i cu l t t o keep t rack o f . If a p rog ram is good , and 
it has got t o be very good , it is r e c o m m e n d e d t o o u r mem-
bers in t he n e x t issue of the Newsle t te r . 

All t he p rograms t h a t we r e c o m m e n d are m a d e available t o 
o u r m e m b e r s a t very low prices. F o r e x a m p l e , a Bug-Byte 
program usual ly cos t ing £ 1 0 . 0 0 w o u l d be o f f e r e d t o mem-
bers a t £ 9 . 0 0 or less. A saving of a t least 10%. Every m o n t h 
we select w h a t , in o u r op in ion , is t he overall bes t p rog ram 
for each c o m p u t e r a n d this MAIN C H O I C E program is 
o f f e r e d t o member s , f o r o n e m o n t h on ly , a t an average 
20% less than the normal price. A MAIN C H O I C E p rogram 
usually cos t ing £ 6 . 0 0 wou ld , t h e r e f o r e , be available t o mem-
bers a t a b o u t £ 4 . 8 0 . 

Every m o n t h m e m b e r s receive, f ree of charge , o u r News le t t e r 
full of i n f o r m a t i o n o n t he p rograms we have f o u n d sui table 
for r e c o m m e n d a t i o n . T h e range is large, including adven tu re , 
a rcade , s t andard games, househo ld , f inancia l , educa t iona l , 
wordprocess ing , a n d util i t ies. Order ing f r o m the News le t t e r 
is s imple a n d qu ick a n d , of course , qual i ty is gua ran teed . 

Don't bother 
guessing which 

programs our 
members are 

saving money on 
this month. 

JOIN THE CLUB 
AND WE WILL 

TELL YOU, 
FOR FREE 

Membersh ip is comp le t e ly free of charge , and rece ip t of the 
Newsle t te r is a u t o m a t i c . Members are unde r n o obligat ion 
t o purchase a f ixed n u m b e r of p rograms f r o m the Club. 
T h e y buy w h a t they want when they w a n t in the full 
knowledge t h a t they are buy ing t he best p rograms at the 
best prices. So , if you o w n or use a BBC A or B, Dragon, 
S p e c t r u m ( b o t h versions), VIC ( e x p a n d e d o r u n e x p a n d e d ) , 
o r Z X 8 1 ( 1 6 k ) , jo in t he Club. It will cos t y o u n o t h i n g , and 
save y o u a lo t . 

l@0Cvl T J M M S ? 
T H E M I C R O C O M P U T E R S O F T W A R E CLUB 
P.O.Box 166. O x f o r d , O X 2 9BJ , England. 

Free membership application 
Please accept my application and enrol me as a 
m e m b c r o f l h e 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. 1 may cancel my 
membership at any time. 

When completed, return form to:-

NAMEI I 1 

ADDRESS I I I I 1 

I I I I 1 . 
CITY I I I 1 1 

POSTCODE I I I I I 

11 
111 
111 
111 

THE M I C R O C O M P U T E R S O F T W A R E C L U B 
P.O.Box 1 6 6 . O x f o r d , O X 2 9BJ . England. 

COMPUTER MODEL L 

SIGNATURE 

11 n 
l i 

n 
1 1 i i 

n 

i M m 1 1 1 1 1 1 i 

1 1 1 1 1 1 i i i i i 

I I I 1 I I I I I M 1 

I 1 I 1 i I M 11 I I 
_ L AGE (If under 18) 1 I ,.1 

_ L COMPUTER RAM I I 1 
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(continued from page 43) 
machine code on the Lynx. 

T h e 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 vdice 
channel, but even with this restriction good 
cffccts 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. 

T h e 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 sec 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, if a tittle 
odd, version of Basic. I like the structures, 
Repcat-Umil, and Whilc-Wcnd. 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 will 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 will 
keep the educationalists happy — they like 
structured programming. 

T h e 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 scrccn, allowing writing only 
within the window area specified. Pr im@ 
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 scrccn. 

There arc commands which let you play 
around with the cursor, and a V D U 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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ORIC1 
O w e 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 compuiing. 

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 are grey plastic wedges 
measuring II in. 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 

plastic. Not only docs 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 
if you do not want to sound like the telegraph 
operator in a bad western Control F turns off 
this keyboard bleep. 

Layout of the keys is relatively standard and 
as the Oric does 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. All keys have 
auto-repeat and there are four keys dedicated 
specifically to cursor control. It is certainly 

easier to type on than any of Sinclair's 
offerings. 

Switching on the Oric produces a screen 
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. If you Control T 
into capitals the message Caps appears in 
white just above the top right-hand corner of 
the white box. Likewise if you 3rc loading a 
program from cassette by CLoading "Name" 
the message Searching appears in white just 
above the top left-hand corner. 

REVIEW 

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 
change the border colour. T h e control key 
gives access to double height and flashing 
characters. 
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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. 

Drawing on the Oric is not difficult. Typing 
Hires gives access to the 240 by 200 maximum 
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) 
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PROFESSIONAL 
ADVENTURERS 
TO UNDERTAKE 
THREE DANGEROUS1 

L L — • • 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 
ipetition1 

with over 
£3,000 
in prizes. 

Castle of Riddles «WNStfT GAMES 

Philosopher's 
Quest 

CASTLE OF 
RIDDLES 

Win over £3,000 in prizes I 
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 sphinx to collect your rewarc 

All the adventures can be run on 
the BBC Microcomputer Model B and 
cost £9.95 including post and 
packing. 
Acornsofl Limited c/o Vector Marketing Ltd. Oemngton 
Industrial Estate, Weilingborough, Northants NN8 2RL. 

Sphinx Adventure 

To Acornsoft Limited cvo Wctw Marketing Ltd. Demnglon I Industrial Estate Mlirtgxmugh. Northants NN82RL. 
IPtewe send me the Wkwing adventure games Phi'osophcrs Quest S8G01. . (qty; at E9.95 | Sphinx Adventure S5GO/.. ,«jty>at £9.95 -| CtMIe of Riddles S6G17... Kjtyt at C9.9S -

H 

I enclose cheoue no 
my Accessor Barclaycard no 
Please Ptmt 
Name. 

Tout. or pease deBit 

Address 
Po-Jcodf 

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 DERIWYN. DUNVANT, 

SWANSEA. WEST GLAM SA2 7PF 

P>*ir send me SPACE TREK lor mv DRAGON 32.1 enclose cNwue/P.0. for C7 50 
which include* P&P 

MR/MRS . . 

ADDRESS 

PROGRAMERS DREAM 
(SPECTRUM) 

P.O * an advanced TOOLKIT adding the ro*o«wg «xtra feature* lo the standard 
SPECTRUM 

111 RENUMBER INCLUDING THF FEATURES OF RENUMBER DELETEI. 
121 BLOCK MOVE AND RENUMBER 
131 BLOCK OR LINE ERASE 
(41 CHANGE STRINGS <AS SELECTIVE AS REQUIREDI. 
tSl DUMP (VARIABLE NAMES AND VALUESI. 
<61 DISPLAY PROGRAM AND VARIABLES SI2E 

II vou noed a speedy M CODE program that will RENUMBER, CHANGE at or tome of 
your variable or string names. Change commands, string contents, MOVE wtvole blocks 
of program and RENUMBER them to lit into avertable gap. Prim to the screen the foal ot 
developing values of the program vanab*es. .rtsrde a FOR NEXT LOOP if reouned, to 
display the size ol your program with or without variables. To erase instantly lines oi 
blocks of ten then you need PROGRAMERS DREAM The whole program is jusi 1450 
BYTES of las! M ' CODE and requires only a smgie line of BASIC to control it 
Furthermore this powerful debugging tool 4 complete with explicit instructions and 
costs just E7.00. 

SPECTRUM RENUMBER DELETE 
Just 600 BYTES ol fast MACHINE CODE Controlled by a s^gle line of BASIC (A 9999 
REM! into which the START. NEW START, INTERVAL 6 STOP NUMBERS arc 
entered A BLANK REM ^ves an AUTO tO RENUMBER Resoives leadng jump 
numbers in expressions and non-existent jump numbers if affected by a renumber pass 
A I GOTO, GOSUB, RUN. LIST, LUST. RESTORE JUMP NUMBERS ARE CATERED 
FOR NO EXTRA WORK The last altered jump number can be flagged by bsbng a'ter a 
pan Full legality checks and ERROR REPORTS. DELETE simply requires a stan ond 
stop number and It's ready Call from BASIC or mmadiate mode. Quick, clean and easy 

Yov won't buy a batter RENUMBER program fo> the SPECTRUM • £5.00 ,r»c VAT and 
post 

SPECTRUM DISASSEMBLER 
Your flexible friend By usmg the printer buffer for temporary storage this program 
allows you to format output as required. Its output is a clearly defined 12 CHARACTER 
mnemonic although 9 wi» suffice. This can tie prmtod to the semen in one or mo** 
columns, or to the ZX primer, into an array for later printing, or use it with your M CODE 
loader program. All 1,2.3 and 4 BYTE ZB0 op codes handled Also included are the 
calculation of both absofcte and relative addresses plus SPECTRUM R ST literal, Switch 
literals on and off to prmt TABLES and other FLAGS Complete with a demo program in 
order that you may extract the best from this excc-iem program. Th<s may be the key to 
your understanding of the SPECTRUM. JUST 1500 bvtes of fast MfCODE it's fox-tie 
and wiU even disassemble iisatf. JUST {5.S0. INC 

DI-LOADER 
A> the features of the disassembler and more Disassemble CODE as you load rt. 
Backtrack INSTANTLY Croats an in6en>on gap, or DELETE any amount of CODE. Use 
LITERAL SWITCHES, HESTARTS o' STOPS Auto RAMTOP setting loads CODE a! 
•Jr.cn address Display features ADDRESS, CODE. 2S0 MNEMONIC AND ASCII 
Program holds M.'CODE in BASIC to preserve RAMTOP for the loaded CODE Only 
4 « 2 BYTES. Speed your understand*^ ol M.'COOE PROGRAMMING. Full 
instructions f 7 00 
ALL THE ABOVE M/COOE UTILITIES ARE POSITION! INDEPENDENT FOR 
LOCATION. ABOVE 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 
(continued from page 471 
ground/background colour. The Fill 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 cither 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 will connect it with Prcstcl 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 
will run as soon as they have loaded. 

What marks the Oric out from some of the 
older machines is thai it has been designed 
with an awareness that 1983 will see 
computers being used increasingly for 
practical purposes. The built-in Centronics 
interface will make it easy to plug in a printer 
or other peripherals. Oric will soon be selling 
a Modem so that Preste) will become available. 
Owners will 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 if the television display does 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 will accept joysticks hut the lour 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 port and power input. 
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 does 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. Escape 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 off 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 Or it-
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 

offering seven choices of envelope to shape the 
sound. 

One of Oric's backers is British Car 
Auctions but, if 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 will 
soon put these details right and produce a 
proper manual. It would be a pity if 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 C10 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. 
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THERE IS NO doubt in some people's minds 
which micro has the best games — it has to be 
the Atari. But the games arc 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 pence you 
can try arcade versions first. In this category 
arc Centipede, Pac-Man, Defender, Asteroid^, 
Space Invaders and Missile Command, all b j 
Atari, and Midway Gorf by Roklan, and 
F.nglish Software's Airstrikc, which is a 
version of Scramble. 

Arcade games are fast and furious, because 
they are designed to cxtract 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 are Atari's Star Raiders and Eastern 
Front 1941 and from Thorn EMI, 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 bv Atari's 
Chris Crawford, who also wrote Tanktics, 
Avalon Hill'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 

Frogger- variant 
Preppie's garden 
setting, right, seems a 
million miles from 
suburbia with no plastic 
gnomes and three lanes 
of man-eating 
lawnmowers. Jumbo 
Jet, below, is a 
complex flight 
simulator. 

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. 

If you like the arcade versions of Pac-Man 
and Missile Command then you will 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 kill 
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 off passing 
scorpions. All 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 tunc against a throbbing back-
ground noise that is even more compulsive 
than the arcade Spacc Invaders. 

All the Atari games mentioned, except 
Eastern Front, arc 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- I 
petition. All the games are joystick-operated, 
though Star Raiders also uses about half the I 
keyboard. 
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ATARI 
1 he 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, spacc warp and 
mothership. But the pace is a little slower than 
the Atari version. 

Airs t r ike f r o m the Engl ish Software 
Company is a home version of the arcade game 
Scramble. It is hard to manoeuvre the joystick-
operated needle-f ighter across the tiny 
landscape of the home version. The rocket$ 
that take off as you fly by are very easy to 
dodge, you just accidentally run into walls all 
the time. Also, the bomb release is the spate 
bar of the computer which presents problems 
as you need two hands to work the joystick, 
T h e 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 i 
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. 
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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. T h e graphics are smooth and colourful, 
and the sound is musically the best I have ever 
heard on the Atari. 

T h e 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. T h e 
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. 1'his is 
not a home version of an actual arcade game, 
though the movement of the enemy raiders 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 off 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 start with an 
Apple, then a bug flies up and munches it 
down to an Atari logo. T h e game is full of 
amusing touches like this, plus some fancy 
chequerboard graphics, but unfortunately 
thesf slow down the play. 

Finally, I tried two discs from Broderbund 
software, who arc justly famous for their 
Apple games. I was really looking forward to 
playing Choplifter but the disc refused to 

boot. Brodcrbund'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 of "Lunar I,ander 
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 software-proteaion 
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 will all use this method 
of learning in the future. 

Thorn-EMI ' s flight simulator j umbo Jet, 
and simulation games Submarine commander 
and Soccer are all supplied on R O M packs so 
they are "plug ' n go". Unfortunately they 
are not "plug in and play". 

Jumbo Jet Pilot is a simulation rather than 
an game, and takes an extremely long time to 
play. T h e 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 of screen offers three options: map, sonar 
and pcriscopc 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 are, the less 
game-like. These are accurate. 

One limitation is not inherent: the quality of 
the handbook. Both Jumbo Jet and Submarine 
Commander are harder to start playing then 
Star Raiders, and need top-quality instruction 
books like that one has. T h e Thorn-EMl 
efforts are inadequate. N o 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 

Stat Raider Atari ROM one £28.95 
Eastern Front (1941) Atari IAPX) Cassette or disc one £121.95 
Centipede Atari ROM one or two C28.95 
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 24 K for disc one or two £19.75 
Bandiis Sirius Disc — needs 48K one £23.96 
Choplifter Broderbund Disc — needs 48K one £23.75 
Stellar Shuttle Broderbund Cassette or disc — 

32K for disc one £19.75 
Jumbo Jet Thorn-EMl ROM one £34.95 
Submarine 

Commander Thorn-EMl ROM one £34.95 
Soccer Thorn EMI ROM one to four £29.95 _ 

Atom International (U.K.) Lid, 185196 Ealing Hoed. Wembley. MaJdlese* HAO +QU Telephone 01 900 061! Thorn EMI Vrfeo 
Programme! Lid, Thorn EMI House, Upper St Martin s Une London WC2H 9EO Telephone 01836 2444 A i programs available 
vour loca" Alan software dealer, and from S*ea Shop Lid. 14 The Mews. Hathrrtev Road. Sidcup, Kent DAM 4DX 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 

• H i 1 v H n 1 
H i t 
M 1 H 3 M 1 I 

ATOM 
Torpedo Run 
Cylon Attack 
S p a c e 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 ' 8 ' 
Tower of Alos £6.90 
Planes 
Painter 

£8.00 Pha roh ' s T o m b £8.00 
Frogger 

Price £8.00 
New Release PLANES BBC 32K 

Arcade Game 

A T O M TOOLKIT' EPROM A D D 4 or 6 EPROMS 
22 Extra Commands and F.ve features includ.ng 1200 Band T O Y O U R A T O M W I T H O U R ' A D D A ' B O A R D S 
Cass Operating System £18 50 6-Way 'Adda ' board £28.75 

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote '830/ 1' for discount on telephone orders) 

PLEASE SEND ME: NAME 
ADDRESS 

Please note prices include post & packing 
You may also telephone (24 brs) 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 N o o v a a D a a w n a i D 3 d s s n r a i s u i v n 
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100 FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

ATARI s o o ^ 
| 1 9 7 8 H i 9 7 9 | 

_ , KT 
• '-.» 1 - ' 
' O ' l J . 

' •• * IZEUU--
«A. i 

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 believe that the Atari at its 
new price will 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 with your purchase of a 400 
or 800 computer we will give you the frrst 100 fret? of 
charge. There are also over 350 professionally writ 
ten games and utility programs, some are listed 
below Complete the reply coupon and we'll send 
you full details Alternatively give us a ring on 01-301 
m i or 01-309 1111 

a: 
ATARI 401 
with 16K > i El 99 
ATARI 401 
with 32 K ' i E248 
ATARI 801 
with 16K » i E449 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T.V game* Buy an Atari 400 personal computer and a game cartridge and that's all you'll need Later on you can buy the Basic 
Programming cartridge IE35) 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 woll 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: 
ACCIttORIIS 
CMl 
Cwiw 
Orthltlfi 
JOVtKM 
Li St«k JottKk 
u «c Suepi*, 

AOVtNTURI INT 
v-oii M m Mi 
No 1 Achwtuxrml 
No? Prf*. Atfy 
No 3 W.U4Aln>v 
NO 4 UOMM Clt 
No 4 Tn. COunl 
No t Svmft oil 
No 7 M,itc'y 1 . 
No 8 ^tur-a <# 0 
No 9 G*o*1 low 
No 10 Sn IMnd I 
No 11 Sr. U'»vj ? 
No I? tout- Vo, 

Iftomn 
Ovlkim 
W « l < [ 
SUKK T.aV 
Imni Uft*' 

Rwiwrt 
5t»r r 
Sunday Go»' 
AUTOMATED 
SIMULATIONS 
Ctuth O V T t * Ottp 
Owiiwi 
InyaMDrtOtot 
««•• al 
St* 
Tantrt. el Apia* 
mw Rhcwi An 
BWKJ filuc Rat 
Coffipuv Alar. DOS 
ConfKiU At*. 
Compute Vigw-ftt 
U» n> Au>, 
COS Ui-tum (.4) 
DOS? 
M.k Alar. IfcxUt 
Op Sytlrm Litl>^ 
flrlliu 

UUSINIiS 
Ckul.tr.' 
Databat. Minimi 
LXcil.on l/t>t. 
OtapH It 
L-tX*( jr 
Mori & Loart An* 
Nominal Ladp.-
Pavtoii 

F»nt I V 
>V'ChjH L*dfH 
S»wt 
Suiniict I 
Stock Coaiioi 
l.lil«h I 
ViKJlC 
WK.Iy How 
Wart ftaotnat 
ciysrAnvAit Ft w n "i Th. Pyrpr* 
*atii.tylar*d 70*1 
{i»l*t.< OuM! 
MOM. 01 u>hr< 
SantttO" V..I 
rtn.-Juo 
/lalldAif III 

er.NA.toMf A»ha f gMc 
OMyt*p*to 
Cmttii 
Fort-it fit* 
Inltudt* AIM 
Monnprrtja 
ftlorrf^ct 

bI rtw Efrtp 
StW* Till 
Scat. Tttp 
SKJ'I Pok.I 
Tr.pl. etockxfe 
iEUCATlOW 

VX 
AIOK 
AtlH ot Cwi*d« 
CwbbtOoKi 
ilWWtWY 9 
I itvnMiii 
H«k<w OtOtory 
lw Canute 
Lmonidi 
l*1UTItWt 

TacToa 
Mnt< A Prob SotuJ 
Muti< Tt'tm^Noiairt 
V-KJl Co.'<Jut»-

frftt Alpnab.* 
Kgmbft 81.11 
Potrtatc 
tntAtmuOi US 
OuJ VJ.hi 
lutiwt 
Iwio 3Q Groin 

H Mj(h St"" 
V<kro Malh Flaalo 
W0ri>tt4fcar 
IOUCATION 
'•a-. ATARI 
Cffw Irtocb 
Co". Ct"W 
Cwv IlKir 
Comr Spari'l* 

Cm ca c«i M rfmn 
kw-t To rraf I (7;) 
*»«« CO"««> 

l e x 
Stjtn A Cap. rati 
Touc« Ttpt« 
l«! »!J»ARt 
O M v O o K / i m 

F aitfHa Sw» >« 
M<*tXTf 0K»OtV 
Mumpty frjwmt 
Jumbo Ufdfr 
Shoo*.* ft 8,'!'4filt 
Srflw* rt OtrtW-

Cutm & Till 
Pocy 

ENTE ft! 
Irom yX 
Al*« 193 
Anffval 
Atunlt 
Aram A. 
8.:» 
•iidiact Cauto 
81 Oct •„!<•• 
Bloc* £n 
fcx^W Pool 

Cm'4 
CKMlW 
CwU< King 
Otinn* 
Cowc'Kkr-
CoTWa* Dtk.tt. 
Owr PWf 
Oo, 0Hi 
Dowtn.n 
Cnwi Iwi 
Ciaî iKl * Hot* &t 
Otapn-nlound 
MtO 
Juk.bs. 
lootaOcad 
Wcwy VMtfi 
M-Sii lot»n 
WtHMV 
Outi»r. Ho^tr^ 
P'Wtftoof Gam« 
'to Bt«^<*tt 
Ptjttun*. 
RaUKHf 
ll.Vf'f II 
Soltw n«n 
74 J L îa.-̂  V-mI 
StW Stud 

SoM»'. SpK. f>.H 
Sp«a Trtl 
Sull.ni Pal*. 
TKI Tt.k 
Tatty 
Vt.j»t>t Otw) 
AManM Pttft^ 
(Nr(HtAiNM(NI 
(tern AtAftl 
A.I., Ollt. 
HttltlWI 
Blackiack 
Cftl-prd* 
Omi 
tnltiTlinnwil K.t 
V.u.lt Cuwntttl 
"at Man 
SMC. lnirK].ri 
Sut flidtn 
Supr BittiM 
Vxkro tat.i 
ON UNI SYtTJMt 

ulirf 

V'lliati Aurtod 
Voutk attack 
ThmlipW 
UlyKat'Coldm PI 

& ' ' « « ! 
Pt<*lPMtflAI.S Ca«̂ tron,ci Prlnnti 
I mom Ptl"»ti 
Ptofltatn HKO'O.' 
(1S7J7 ln;.ila<. 
Ttiatttvai Pt^tiat 
I6t Vmvt RAM 
3JH Verttoty RAM 
PlSifiSACWJ 
<JS«AP« 
AtK Wutic Svttp— 
8anttat (i.n.,alo* 
9'Kkiack Tutor 
Coi"tl To Tti. Oofi 
KlytMWd Ot«att 
UA.1. CtHM TolOr 
Pational f.t<i.»t P^ 
l i t i ' P-mo 
Saatdwad 

pnoonAM«m 
AlPf ' 'V AIHI 
AaMfkdMf 11Ji'i>-
Oaamtiat tAPXI 
V-CrdtflM ftttit 
Pali* lAPXI 
P.lot tconauiwl 
p.tot lElkctot) 
Pro^rattVh^ K>| 
SANTA C«Ui 
llttti ot Anntation 
•odt Butiioaa 

n litii 
&>«>»« ««li.nt 
KOi I « ? 
ttooiortal Sc'Oi >ng 
Wltrf Mftnotv 
V Aotd rrutttw 
p«« ri rpo-^t 
" w r Wit ia Gt 
ftatf Pi.ro Sov^h 
VntKd Sctoiitt, 
SILICA CLUB 

M0 (jioftamt 
t. fy OataJa 

FOR FREE BROCHURES-TEL: 01-3011111 
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H o w B A S I C A R t b u i l d I n t o m 
c o m p l e t e c o m p u t i n g p a c k a g e 

Pttt iCON-

M O M 
piuqp tma I4K 
RAMtornoo-

If you're enthusiastic about microcomputing, sooner or later you'll ask 
>ourself the question where do (go from here 7' 

This is particularly true if you own a 
micro with limited expansion and 
hardware peripheral options like 
theZX8l 

Now your question can 
be answered rn 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 have dreamed 
about... a series of 
separate modules that 

perform a whole range of microcomputing functions 
that sirrpfy (and firmer) stack together 

If you're confused don't be. you only have to think of it in terms of 
the way Hi-FI equipment has evofved. 

Vbu buy the hardware you want and add to if ie system i Each r nodule 
may have a separate function or integrate functions And when you want 
more .you add more1 

n short you can develop a whole range of hardware options that fn 
together to form a complete package "Comput ir KJ" in the real sense 
of the word' 
And what a package! 

Apart from it's good looks and stability under worior KJ 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 BASICARE'S system is a 
unique computer interface which we call PERSONA 

This one unit simply plugs into your 2X81 without 
modification and acts as the "brains" of the whole 
operation 

Thereafter you choose hew you want to expand 
y o u micro t y simply plugging- in more modules 

L o o k at t h e c h o i c e y o u h a v e : 
PERSONA - An interface module to enal* • .r T ORGANIC 
MICRO to grow on the ZX81 
MINIM A P - A memory mapping dewce to extencf the address space of tlx-
ZX81 from LAK Lytes to IM tjyies 
RAM 08 - A lowcosi. mwpower memory expandable frorn 2K to 8K 
RAW 16 IfcKActtonmerrx̂ yatrenwifcablyfOwcost 
RAM 64 A TRUEMKAddon memory 
D ROM - Ultra low power memory tx*-te<J ty reel idtgeable batteiy for < tx 
volatile storage of programs and d.«a 
TOOLK IT A module fully socketed to take up to 8K t.y!es ofu-i: ties ir 
EPROM/ROM 
P E R I C O N a - A general puipose, user programmable dt\*e providing 24 lines 
of input/output 
PERICON b - 24 ines Of neai,y duty output to access and cor t/ol the outside 

'As ifUKC It limited CD 
PERICON c — A module todrrw? SOcotumn pnrttw with a««rtt>« baskare 
Centronics typeparallel ritcrface  
USE RFO NT option U5erdtfa**ect*«icwsawiilable 
for RAM 08. DRQM and TOOLKIT t * « h u r e . . . 

Of course, there's lots more BASICARE Modules 
irider development including joysticks. EPROM 
Programmer Floppy Osc Controller and much more 

B^SICARE is the sort of system that GRCM/S 
when you grow and remember, when you 
change your micro, you will be able to charge to 
a PERSOMA unit to suit your new equipment! 

In short. BASICARE will serve you 
forever... no matter 
how big you want to growl -®88S8S 

8* 
I 

I 
I 

ftWjWfc M I U O S V W F M S . I T - * n U s t r B y m W v n f f y & y i m c V i f l u d ^ k i t j c r a w i t rrqur, 
PO/K&ca « I**) IVjv mttCMe c*\«V yoj r^tt irqm*m»rtv 

AkMtS. 
ftliSGN* 6 CJO_« UfiQMUKI 6C39.S0 

- MfWW b I1S.75 JCCUUI ft (21J0 

BASICARE 
MICRO 
SYSTEM 2 

W M 9 t * | <' C24.SO P £ W . O N A ft- 127.to 
®SMI6 i- (26.7S F f K V O N B ( V C 3 3 - 7 S 
M M M i H t J l flfftCONC fa'C«t.K 

Oprtora: List RFONT - 13.00. 
Ail X KMfll- <6.50. Vki A w a O l w C7.S0 

All price* Include VAT, portage and pacMng In (he 
UK.lOvenuiatlowM lejut tniorturtocemall|. 

ftjy»udvio B«.c«r wicnosvsTiwsiro otwv? 
St>yCpnCOL«londonSflt«l̂ C«»Trr 01 'JSWOB 
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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 cade version of the popular arcade game. 
This program has all the features of the original Bnd 
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 mazts 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 
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 with one important difference - it will 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 with 
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 yourZX81 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 with a simple command. 
They can also be of various lengths so the limit is 
only your own imagination. 

MCoder will 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 until it is fault 
free. Now you can bring MCoder into operation 
using a print USR command - the basic will then be 
compiled into machine code as you watch!. 
On average MCoder will 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 
Dragbug 9.95 

Dragbug is a powerful machine code monitor plus 
a full disassembler for your Oragon 32. An essential 
software tool for writing, 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. Feat-
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 
till you play Attack! Incredibly fast!! ! 

Dataplan 11.95 
A superb business or home use filing & 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 writing and debugging programs 
as simple as A.8.C. 

QSave £15.95 

ITTT 

E "W 

PERSONAL SOFTWARE SERVICES 

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 will 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 C0NTR0L....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 wil l still load with a volume setting as LOW as %). 
2. Highly sophisticated software which will 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 with 
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. OSAVE will operate with ANY memory, on ANY program length 
AND with your existing programs. All the above is contained in J4K of superbly easy to use Software. 

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 'fo 
creating programs that put more sophisticated 
machines with less well-thought-out software 
to shame. Nevertheless, there is scope for 
peripherals which even up some of the 
Spcctrum'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 Spectrum 
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 Mic and Amp leads are used to connect 
the Spcctrum to the tape recorder. 

Kcmpston'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. T h e joystick is 
mapped to Port 31 of the Spectrum, and can 
be accessed with the In command. 

T h e value returned by detecting Port 31 in 
this manner can be between 0 and 26 with the 
eight directions from forward through N E 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 off 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 Spcctrum. 
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-
connector 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 
Spcctrum 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. T h e mother-
board will take two cards in edge-connector 
sockets as well as a Printer or a Microdrivc. 
T h e 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 will not clash 
with the Printer Microdrive or RS-232 
interface. T h e PPI costs £16.50, the stackable 
connector is £5.50, and the two-slot mother 
board is £16.95. 

Add ZX-81 hardware 
There arc three Adam adaptors for the 

Spcctrum; 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. T h e adaptor comes with 
a computer printout description which tells 
you how to attach memory-mapped devices 
which do not dccodc the lower five address 

Kempston Electronics motherboard and 
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lines in the I /O map. The next adaptor — the 
Adam II 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. 

T h e Adam II 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 
will require 49152 to be added to its 
addressing, and for this reason EPROMs 
designed to work on the ZX-81 will probably 
not work on the Spectrum. 

Finally, there is the more adventurous Eve 
adaptor, for those with a 48K Spectrum. With 
a 48K Spectrum all 64K of the address lines 
on the Z-80A C P U are already accounted for 
- 16K R O M 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 off some, or all, 
of the internal RAM. By adding this adaptor 
and making a few soldering connections inside 
your Spectrum you can turn off 8K of the 
upper 32K of RAM and map devices into this 
area. Of 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 

slopping 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 edgeconnector. T h e rear 
connector of the machine 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. 
T h e 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 
Pectrum Series 1 on a plug-in board; the S048 
for the current Scries 2 version of the 
Spectrum and an SP-80 RAM add-on which 
gives not only 32 K 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. 

T h e Slowloader adapts itself upon loading 
to whichever type of Spcctrum 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. 

• T h e Adam adaptors are extremely 
useful, but consider whether or not 
you really want to make hardware 
alterations. 

• The Adams tape controlfer 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. • 
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16K BUDGET PAK 
JRS I6K 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 

ZX81 
Hardware 
Econotech 16K RAM (uncased) Only £20 95 
JRS I6KRAM .. Only £26 50 
JRS 64 K RAM Only £62 95 
Software 
ProgrammersToolkit|l6K) Only £4 95 
Graphics Toolkit f 16KJ Only £595 
Lost Island 116K| Only £495 
Games Tape II f 16K) Only £4 95 
Battleships (16K) 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 Battieshrps 

: 16K Budget Pak with Games Tape II 
E 64 K Budget Pak with Lost Island ..... 
E 64 K Budget Pak with Battleships . 
r Econotech I6K RAM 
r JRS I6K RAM 
• JRS 64K RAM 

Programmers Toolkit (I6K) 
Graphics Toolkit | t6K| 

C Lost Island f!6K} 
E Games Tape II (16K) 
! Battleships (t6k) 
E 1983 JRS Catalogue 
Tick as applicable Total |lncluding V7*T & P&P) 

Only £2775 
Only £27.75 
Only £64 90 
Only £64.90 
Only £20 95 
Only £26 50 
Only £62 95 
Only £4.9S 
Only £595 
Only £4 95 
Only £4 95 
Only £4 95 

Free 

Name 

Address 

Age 

« a « 

I k 
1 
I 

m 
I 

f # 
/ i 

/ _ 

19 WAYSIDE AVENUE. WORTHING, SUSSEX. BN13 3 JU Telephone: 10903165691 
Post t o : JRS S O F T W A R E , D e p a r t m e n t Y C 
19 Ways ide A v e n u e , W o r t h i n g , Sussex BN13 3JU 

PRINT OUT 

'Life would be so much easier with an 
Amber 2400 Matrix Printer " 

AMBER 2490 
MATRIX PRINTER' 

LOU RUNNING COST USING 
PLAIN PAPER 

USED WITH MANY COMPUTERS 
INCLUDING BBC,UK101.ATOM 
DRAGON,NEWBRAIN,ATARI, 

TRS-80,VIC-20 AND MZ-80K 

£ 78 
+VAT 8c £2.95 P&P 

Or for details send a 
large SAE to : 

AMBER CONTROLS LIMITED 
Central Way 

Walworth Industrial Est. 
Ando^er 

Hampshire SP10 SAL 
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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 

0 O 0 M I C R O 
Model A 
Model AI32K) 
ModeiB 
Memory Upgrade 
Full Upgrade 
Joysticks (pair) 
Single Disk Drive 
Disk Interface flitted) 
14 inch Colour Monitor 
20 inch Colour Monitor 
ACORNSOFT PROGRAMS (phone for availability) 
A C O R N A T O M 
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 MX80Til 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 BBC Micro Teach You To Program 
NEC '30 Hour BASIC' 
Practical Programs for the BBC Micro and Acorn Atom 
Getting Acquainted with your Acorn Atom 
39 Tested Programs for the Mcorn Atom 
Atom 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 
£1660 
£1660 

£399 00 
£349 00 
£279.00 
£229 00 

£15 50 

® S I 

® G 

0 • 
O 

Iwl 
0 

DRAGON 32 
THE FAM/L Y COMPUTER TO FIRE 

YOUR IMAGINATION 
Easy to Learn! Easy to Use! 
Colourful! Graphic! Musical! 
Well-made and Designed to Grow! 
KEY FEATURES 
" 32K R A M as Standard. Expandable to 64K 
* * Display: 

9 colours available. 
5 di f ferent resolutions f r o m 16 x 32 to 256 x 192. 

* * Extended M I C R O S O F T Colour Basic as Standard. 
A d v a n c e d graphics c o m m a n d s —set, line, d raw, 
circle, paint, print using: 
A d v a n c e d Sound 
Full Editing - insert, delete, a m e n d . 

* • Professional Typewr i te r Keyboard 
(Guaranteed for 20 mill ion k e y depressions). 

* * FREE 160 page BASIC ' training manual 
* * S imple 'plug in' Connect ions for Joyst icks,Pr inter , 

Games . Cartr idges and auto-control led' cassette. 
• • S o f t w a r e on Cartr idge and Cassette already 

available (send for details). 
_ _ „ All prices 

PRICE ONLY £ 199 .50 rncl. V A T inc lus ive o f V A T 

THINK DRAGON !! 
THINK MICRO POWER!! 

Carriage FREE on cash cheque C|§MJ| 
orders over £IOO fcflB(i.--y. _ 

G 
O 
0 
0 
Q 
® ® @ ® ® ® @ O 0 O O O ® Q ] © ® ( o ) O 0 Q O O 

POWER LTD 
C 2 
GENT STREET 
L ALLERTON. 
LS74PE 
ttlftfLTIftt 

I 
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WlTH t h e g r o w i n g 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. 

" D e e p Space" is mostly in Basic with four 
short machine-code routines to animate the 
display. 

A galactic megatrawler is cruising through 
the computer-generated universe eating stars. 
Black holes, white dwarfs, 3nd anti-matter arc 
already in the program but as it is in Basic, 
you can add your own pet horrors at will. 

Attacks by alien craft are frequent, a l though 
escape from these is possible by engaging 
"hyperdr ive" to re-materialise in a fresh — 
and unknown - universe, T h e game can 
develop in different ways depending on 
whether you prefer to stay and fight or run 
and hide. 

It will, of course, run perfectly well on any 
16K ZX-81 but the display loses a deal of its 
visual effect. Hints are given later for a 
suggested improvement if you wish to try. 

T y p e 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. T h e last word in 
line 1 should be Tan . If it is not, then you have 
made an error and will have to start again. 

N o w enter Poke 16510,0 as a direct 
command and line I should bccomc line 0. 
This is to prevent the Rem from being edited. 
If you attempt to Edit you will 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. 

T h e screen should fill immediately with 
stars. Cheek for a report code. If it is a 5 then 
your code contains an error in addresses 16514 

to 16528. If it prints something else, 16521 is 
wrong. 

Pressing 6 should clear the scrccn 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 u p 
and down. If it does, all is well. A quick press 
on the 0 key and the screen should invert. If all 
is working well, delete lines 2 to 8 and enter 
the main listing, after first saving to tape. 

T h e variables are as follows: 
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 wili no longer be in 
line 12 after a scroll 

V, X, Y and Z are used to call the various 
machine-codc 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 
" E n d of game" routine at line 450 if it is. T h e 

D a n d E 
P 

W 

H 
M 

N 

Line 90 
Line 110 

Lines 120 121 

Line 122 

Line 130 

Lines 140 153 

main loop starts at line 80. If you are altering 
the game, keep this loop as short as possible or 
you will slow things down unnecessarily. 

Lines 85-87 Check whether a star, dwarf 
or alien has been encountered 
and send you the appropriate 
sub routine. 
Random-number generator. 
Steers your spacecraft 
horizontally. 
Take you out of the loop to 
scroll in either direction. 
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 even-
thing, type in Goto 1000 and Save to tape. 
T h e 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 
printed in Basic but operated by the machine 

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 22 00 06 
3E 1 / D7 D7 D7 
10 PA C9 
2A OC 40 54 5D 
21 00 00 00 00 
01 F7 02 ED BO 
0C 40 01 17 03 
06 20 AF TI 2B 
FC C9 
2A OC 40 01 F6 
09 E5 01 21 00 
EB El 01 F7 02 
B8 00 
2A OC 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. Table 2 - 96 bytes. y 
FD f 36 \ 

17 ' 
72 A 
D7 ' 

00 ' 06 
3E ' 

36 \ 
17 ' 

72 A 
D7 ' D7 ' D 7 / 

10 ' FA ' C9 
2A 0C ' 40 

09 ' 
54 5D 

21 ' 00 ' 
40 
09 ' 01 ' F7 

ED B0 2A / OC > 40 ' 
17 i 03 09 ' 06 ' 

10 
20 
FC 80 77 ' 2B ' 

06 ' 
10 

20 
FC 

2A 0C ' 40 01 F6 
09 J E5 ' 01 21 00 
EB ' E1 01 F7 ' 02 ' 
38 00 
2A OC / 40 7 06 ' 20 ' 
80 ' 23 ' 7 7 's 10 ' FC ' 
06 ' 18 ; 2A OC 40 
7E ' FE ' 76 ' 2 8 / 05 ' 
80 77 18 F5 10 ' 

CO 
D7 

01 
09 
2A 
09 
10 

02 
09 
ED 

AF 

23 
C6 
F3 C9 

CO 
D7 

01 f 
02 
01 
3E 
C9 
02 -
09 "" 
ED 

ZX-81 

3E / 
C9 ' 
23 
C6 
F3 C9 

Program 2. 
0 H R E M ( M f i C H I N E C O D E ? 
1 R R N D U S R 1 6 S 1 4 
2 I F I N K E Y $ = " & " 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 5 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 
S G O T O 2 

Main listing. 
G S R E M C L E R R O S mm" " Y * N O T N O T N 

O T N O T ( I F T R N E f R N D ? ? * S E £ R N D W 
• R U N " G O S U B S ^ £ R N D " ® " ? F f U 
N P L O T T R N E £ R N D * P L O T V F R S T • 5 

w, F O R L P R I N T » R U N * G O S U B B E £ 
R N C V 4 4 B 7 ' ? ( U N P L O T T R N V / E E R N D T i ^ y 

P R I N T t N E X T T f l N 
1 R E M " D E E P S P f l C E " B Y fl.C.SPR 

I O D E L L 
•9 L E T S = 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 
1 4 L E T N s 1 2 
1 5 L E T E = 1 5 
1 6 L E T D = 1 5 
2 5 L E T P = P E E K 1 6 " 3 S 6 + 3 5 6 i P E E K 1 

6 3 9 7 + 1 
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code to give the game a more finished 
appearance — well wor th the effort involved. 

If 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 will have columns of 
stars printed each t ime you move upwards. 

As you play the game you will find that you 
arc 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 chance of catching alien ships 
and building a high score. 

If you do not have a video inverter, the 
display can be greatly improved by using the 
machine code from tabic 2. You will now need 
only 96 characters in line 1 as the code in table 
1 has some N O P 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 - 1 6 5 9 1 

and lines 1035 and 1075 should read: 

POKE 16578.201 and 

POKE 16578,0 respectively. 
All 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. 

If 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. T h i s will give you the line 
number which vou need to alter. 

GAMES 

L E T U = S 7 
F O R J = 0 T O 2 3 
F O R K = 1 T O G 
P O K E P + 3 3 4 J + I N T 

O 

N E X T K 
I F C = Q T H E N G O T O 
F O R K = I T O C 
P O K E P * 3 3 * J + I N T 
N E X T K 
N E X T U 
S L O U 
I F C = 3 A N D G - 3 T H E M 

( R N D * 3 0 + 1 

t R N D 3 2 . 1 

G O T O 4 - S 
P R I N T R T 1 9 , S , " S H I P 

i s , E ; 

D E S T R O Y 

7 5 L E T T - 2 C P O 
S O L E T F = ( D + P + 3 9 6 > 
8 5 I F P E E K F - 2 3 T H E N G O S U 6 7 0 O 
S 6 I F P E E K F = 2 7 T H E N G O S U B 6 0 0 
8 7 I F P E E K F = 1 3 3 T H E N G O S U 6 4 - 6 

0 
9 0 L E T H = I N T ( t R N 0 * T J , ' ( C + 1 J ) 
9 1 I F H = 4 . 0 T H E N G O T O 2 4 - 0 
9 2 I F H < = 5 T H E N G O S U S 5 0 0 

1 0 0 P R I N T R T N , E ; " , R T 1 2 , D ; " 0 

1 0 1 L E T N = 1 2 
1 0 5 L E T E = D 
1 1 0 L E T D r « D + ( X N K £ Y S = * * 3 " R N D D < 3 

1 ) - t I M K E Y $ = " S " R N D D > 0 1 
1 2 0 I F I N K E Y $ = " 7 " T H E N G O T O 3©£> 
1 2 1 I F I N K E Y $ = " 6 " T H E N G O T O 4 - 0 0 
1 2 2 I F I N K E Y $ = ' H " T H E N G O T O 8 0 0 

E N O O ^ L - P M E 

20 1 
E D " 

2 1 0 P R I N T A T 1 0 , Q ; 
• \ : R T 1 2 , 1 0 ; " R E P L A Y Y / N " • 

2 1 5 I F B > S T H E N L E T S = B 
P ? J N T * T 2 1 , I ; " Y O U S C O R E D " 

; B ; R T 2 1 , 1 7 ; - H I G H S C O R E = " , S 
2 2 5 I F I N K E Y Y T H E N G O T O 2 3 0 

I F I N K E V S - ' N ' ' T H E N G O T O 9 0 0 
G O T O 2 2 5 
C L S 
G O T O 1 0 
R R N D U S R 1 6 5 9 2 
R A N D U S R 1 6 5 9 2 
I F H = 5 T H E N G O T O 2 0 0 
P R I N T R T N , D ; ' " ; R T 1 2 , E ; " 

22«_ 
2 2 7 
2 3 0 
2 3 1 
2 4 . 0 
2 4 - 5 
2 5 0 
2 5 2 

2 5 5 
2 5 6 

S L A C K H 

F O R U = 1 T O 3 0 
P R I N T _ R T 1 9 , 3 ; 

• " ; R T 1 9 , 3 ; " S U R L L O U 
(continued on next page) 
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(continued from previous pageJ 
E D B Y B L O C K H O L E O T © , 0 ; 

2 6 © N E X T J 
2 7 © G O T O 2 1 0 
3 0 O L E T Y s U S R 1 6 5 6 1 
3 © 1 L E T M = 0 
3 0 2 L E T N = 1 3 
3 1 0 G O T O 1 4 - 0 
4-OG L E T X = U 5 R 1 6 5 2 9 
4 Q 1 L E T M = 7 5 9 
4 0 2 L E T N = 1 1 
4 . 1 0 G O T O 1 4 . 0 
4 . 5 0 L E T Z = U S f i 1 6 5 9 2 _ 
i l l P R I N T A T 6 . 5 ; " Y O U H A V E E H T 

E R E D A N " : R T 7 . 5 . " flNTIMflTTER U N 
I L ' E R S E " , 

4 . 5 2 G O T O 2 © 1 > 
4 - 6 0 L E T A = 0 
A —6J L E T B = 6 + 1 0 
4 5 S R E T U R N 
5 0 0 I F T = 1 0 0 T H E N G O T O 5 3 0 
5 1 0 F O R <J = 1 T O 2 5 
5 1 1 P R I N T A T 2 1 . 5 ; " A L I E N 5 H I P S 

N E R R B Y " 
5 1 2 N E X T J 
5 1 3 P R I N T A T 2 1 , 5 ; " 

5 2 0 L E T T = 1 0 0 
5 2 9 I F H < > 5 T H E N R E T U R N 
5 3 0 F O R J = 1 T O 1 2 
5 3 1 P R I N T A T 2 1 , 4 - , " Y G U fiR^U N D 

S p S B E O B B H E H ' ' ? A T a © ; 0 ; 5 3 3 N E X T iJ 
5 4 0 P R I N T " A T 2 1 , 4 , " . 

5 5 0 L E T U = 1 3 3 
S B © L E T R n R + 1 
5 7 0 I F A > = 3 T H E N G O T O 6 4 - 0 
5 8 0 R E T U R N 
6 0 0 F O R <J = 1 T O 5 
6 0 1 P O K E F - 3 3 . 1 2 8 
6 0 2 P O K E F - 1 , 1 2 6 
6 Q 3 P O K E F . 1 2 6 
6 0 4 - P O K E F + 1 . 1 2 8 

P O K E F + 3 3 , 1 2 8 
P O K E F - 3 3 , 0 
P O K E F - 1 , 0 

6 0 8 P O K E F . 5 2 
6 0 9 P O K E F + 1 , 0 
6 1 0 P O K E F + 3 3 , 0 
6 2 0 N E X T J 

L E T A = A + 1 
I F fl>-4 T H E N G O T O 2 0 0 

6 5 0 F O R J = 1 T O 2 0 
6 S S I F A = X T H E N P R I N T A T 2 1 1 ; " 

COLLISION W I T H U N I T E D U A R F 
6 6 0 I F H = 2 T H E N P R I N T A T 2 1 , 1 ; " 

S H I E L D 5 D O U N T O H A L F P U U E H " 
6 6 5 XF A = 3 T H E N P R I N T AT 2 1 , 1 ; " 

S H I E L D S C O M P L E T E L V E X H A U S T E D " 
6 7 0 N E X T J 

P R I N T A T 2 1 , 1 ; " 

6 0 5 
606 
6 0 7 

6 3 0 
6 4 0 

680 

6 9 0 
7 0 0 
7 0 1 
7 0 2 
7 0 3 
7 0 4 
7 0 5 
7 0 6 
7 0 7 
7 0 8 
7 l O 
7 2 0 
8 0 0 
801 
810 
8 1 5 
820 
9 0 0 
9 1 0 
9 1 5 
9 2 © 

R E T U R N 
P R I N T A T N , E ; 
P O K E F , 5 2 
F O R J = 1 T O 3 
P O K E 
P O K E 
P O K E 
N E X T 
P O K E 
P O K E 
L E T 

F , 6 1 
F . 2 1 
F , 2 3 
J 
F , 1 5 1 
F , S 2 

6 = 8 + 1 
R E T U R N 
L E T C — I N T 
L E T G = I N T 
F A S T 
C L S 
G O T O 4 . 0 
C L S 
R A N D U S R 1 6 S 14-
F O R U = r l T O 5 0 
P R I N T A T 1 2 > S ; 

CRND * 4 . ) 
( R N D * 3 ) + 1 

9 2 5 N E X T 
9 3 © M E U 

1 0 0 0 C L S 
1 0 1 0 S A U E " D E E P S P R C H ' 
I 0 2 Q L E T U = U S R 1 6 5 1 4 . 
1 0 3 0 P R I N T A T 6 , 5 ; " d 
' I n T 4 , f H T f " A T 1 2 , 1 : " P L E A S E S U I T C H 

1 ' J s a S B 

2 . 3 ; " F O R I N S T R U C T I O N S P R E S S ' " " © " 
" \ : A T 2 © , 3 ; " T O P L A Y P R E S S " " 1 
1 0 3 5 P O K E 1 6 5 Q © , 2 0 1 
1 0 4 0 I F INKETY $ = " © " T H E N G O T O 2 0 © 
0 

1 0 5 0 I F I N K E Y * = " 1 " T H E N G O T O 1 0 7 
© 
1 0 6 0 G O T O 1 0 3 0 
1 0 7 0 P R I N T A T © , © ; " • * # D E E P S P f i C 
E * * D E E P S P A C E * * 4 " 
1 0 7 2 F O R J = 1 T O 2 4 . 
1 0 7 3 L E T Y = U S R 1 6 5 6 1 
1 0 7 4 N E X T U 
1 0 7 5 P O K E 1 6 5 8 0 , © 
1 0 7 6 F O R J = 1 T O 2 4 
1 0 7 7 L E T Y = U S R 1 6 5 6 1 
1 0 7 8 N E X T U 
1 0 8 © R U N 
2 0 0 0 P R I N T A T 

2 G Q 1 P R I N T 
[ * * 

M l mi 
[ V Q U T H E C A P T A l ] 
f fiCE T R B W J E R S.V A 

F I? j r i , ' E - 3 " E I M 5 c s - Cr f l 

2 0 O 5 P R I N T » .' C H N N C T 
,*LY E S C f c P E 
S P A C E _ . ' J H P 
e n p a w 

2 0 0 7 P R I N T 

2 0 1 0 P R I N T 

2 0 1 1 I F I N K E Y $ < > " © 
1 1 
2 0 1 2 F O R U = 1 T O " 2 4 . 
2 0 1 3 L E T Y s U S R 1 6 5 6 1 
2 0 1 4 . N E X T a 
2 0 1 5 P R I N T A T 1 , 0 ; " * 

T H E N G O T O 2 0 

| 0 2 8 I F I N K E Y $ < > " 1 " T H E N G O T O 2 © 

2 0 2 9 G O T O 1 0 7 5 

Program 3. 

X R E M ( 9 7 C H A R A C T E R S ) 
2 L E T X = 1 6 5 14-
3 I N P U T A $ 
4 I F A $ = " 3 " T H E N S T O P 
5 P R I N T A S , ••—**• 
6 P O K E X , 1 6 * C O D E A $ + C O D E A $ < 2 

) - 4 7 6 
7 L E T X = X + 1 
3 G O T O 3 

L 
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The best way to 
1568steps in 
your pocket. 

r* 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 
'Learn as you go' system manual that enables you 
to enjoy the full benefits even if you've never 

operated a computer before. Makingeasv sense 
of the BASIC computer language, the PB100 is 
capable of an amazing variety ofnmctions- 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. 

CASIO 

P B - 1 Q Q 
. . . » ^ 

ON 

t£) Q Ct] t±3 (±3 CD E O E E P I 

PO 

* 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, symbol ization, random numbers. 

* 10 program areas P0-P9. P B I O O 
* ASC II keyboard with upper and lower case 

characters display. 
* 8 levels of sub routines and 4 levels of "FOR-

NKXT" looping. 
* Compact, lightweight. 
* System can be upgraded with cassette tape 

recorder interlace (FA3) and memory expansion 
RAM pack (OR1). 

CALCULATORS 
WATCHES 

KEYBOARDS ' Please send me ful1 de,ails of ,he Casi° PBioo. 

i To: Casio Electronics Company 
I Unit 6. 1000 North Circular Road. NW2 7JD. 

Limited, 2/YC/83 

CASH REGISTERS j Name 

| Address 

I 
C«vaElcctron«Co Lid .Unit 6. lOOOKorttiCirrutir Rud. London M M 7 JO 
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1 REM***MINOTAUR*** 
3 REM**#R.MIAH <C> 1 9 8 2 * * * 
16 FORR=0TQ1024 
20 P0KE6144+f l ,PEEK<32768+R> 
30 NEXT 
4 0 FORfl=0TO581 
5 0 READD 
6 0 P0KE6144+A,D 
70 NEXT P 0 K E 3 6 8 6 9 , 2 5 4 
100 D A T A 8 , 0 , 0 , 0 , 0 , 0 , 1 , 1 4 
110 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 1 9 2 , 3 2 
120 D A T A 0 , 0 , 0 , 6 , 0 , 0 , 0 , 3 
130 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 4 
140 D A T R 0 , 0 , 1 , 2 , 4 , 8 , 1 6 , 3 2 
150 D A T A 0 , 1 2 8 , 9 6 , 1 6 , 8 , 4 , 194,1*>1 
160 D A T A 1 6 , 3 2 , 3 5 , 6 6 , 1 3 2 , 6 8 , 3 4 , 1 7 
170 D A T A 2 4 , 6 , 1 2 9 , 6 4 , 3 2 , 1 6 , 8 , 4 
180 D A T A 0 , 0 , 2 2 4 , 1 6 , 8 , 4 , 3 , 6 5 
190 D R T R 0 , 8 , 4 , 2 , 1 , 7 , 3 1 , 191 
2 0 0 D A T R 2 0 , 4 1 , 2 2 6 , 2 5 2 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 
2 1 0 D A T A 1 6 , 8 , 1 3 5 , 1 2 7 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 
2 2 0 D A T A 4 , 8 , 8 5 , 2 5 6 , 2 5 2 , 2 4 8 , 2 4 1 , 2 2 6 
2 3 0 D A T A 6 4 , 1 3 7 , 1 8 , 3 6 , 7 2 , 1 4 4 , 3 2 , 6 4 
2 4 0 D A T A 1 4 4 , 8 , 8 , 8 , 8 , 8 , 1 1 2 , 1 2 9 
2 5 0 D A T A 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 0 
2 6 0 DATA 1 2 , 3 , 0 , 0 , 0 , 0 , 0 , 0 
2 7 0 D A T A 1 3 1 , 1 2 8 , 0 , 0 , 0 , 0 , 0 , 7 
2 8 0 D A T A 1 6 0 , 8 0 , 4 0 , 2 0 , 1 2 2 , 9 3 , 1 4 3 , 2 1 5 
2 9 0 D A T A 2 5 5 , 1 2 7 , 6 3 , 3 1 , 1 5 , 3 , 1 5 9 , 1 0 6 
3 0 0 D A T R 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 3 
3 1 0 D A T A 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 1 0 7 
3 2 0 D A T A 1 3 2 , 1 0 5 , 8 2 , 1 1 1 , 7 9 , 3 1 , 2 5 5 , 2 5 5 
3 3 0 D A T A 1 2 9 , 2 , 1 , 1 2 8 , 6 4 , 3 2 , 0 , 1 9 2 
3 4 0 D A T A 2 , 1 4 , 2 4 0 , 0 , 0 , 0 , 0 , 0 
3 5 0 D A T R 0 , 1 , 0 , 0 , 0 , 0 , 0 , 0 
3 6 0 D A T A 8 , 2 4 0 , 1 2 8 , 1 8 5 , 1 1 2 , 9 , 6 , 0 
3 7 0 D A T A 3 2 , 2 4 , 4 , 1 1 , 4 , 1 9 7 , 3 6 , 126 
3 8 0 D A T A 1 0 , 1 8 , 2 2 6 , 0 , 0 , 1 2 8 , 6 4 , 3 2 
3 9 0 D A T A 2 2 0 , 1 3 2 , 4 , 2 2 , 3 3 , 3 2 , 1 6 , 8 
4 0 0 D A T A 1 7 1 , 8 , 8 , 8 , 0 , 0 , 0 , 0 
4 1 0 D A T A 2 5 2 , 2 2 4 , 1 9 2 , 6 4 , 0 , 8 , 1 0 0 , 1 3 0 
4 2 0 D A T A 9 6 , 3 2 , 1 6 , 8 , 4 , 4 , 5 , 2 
4 3 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 9 2 
4 4 0 D A T A 1 8 8 , 2 5 2 , 6 2 , 2 4 9 , 1 5 3 , 1 5 3 , 1 7 3 , 4 9 
4 5 0 D A T A 3 1 , 1 7 , 8 , 3 6 , 1 9 , 7 2 , 3 9 , 1 6 
4 6 0 D A T A 8 , 1 3 6 , 1 0 5 , 1 1 5 , 1 4 1 , 0 , 0 , 0 
4 7 0 D A T A 3 1 , 9 8 , 1 3 2 , 1 3 6 , 1 1 4 , 5 , 1 2 2 , 2 
4 8 0 D A T A 3 , 2 , 1 3 1 , 1 3 1 , 1 3 1 , 6 , 9 , 9 
4 9 0 D A T A 0 , 1 2 8 , 1 2 8 , 6 4 , 3 3 , 1 8 , 1 2 , 8 
5 0 0 D A T A 3 2 , 1 6 , 1 6 , 2 4 0 , 1 6 , 0 , 0 , 0 
5 1 8 D A T A 1 7 , 1 6 , 1 6 , 1 6 , 1 6 , 8 , 4 , 1 2 
5 2 0 D A T A 0 , 0 , 0 , 0 , 0 , 7 , 8 , 1 8 
5 3 0 D A T R 0 , 1 2 6 , 1 2 9 , 0 , 2 5 5 , 0 , 0 , 0 
5 4 0 D A T A 0 , 0 , 0 , 0 , 0 , 2 2 4 , 1 6 , 7 2 
5 5 8 D A T A 9 , 9 , 1 0 , 2 , 1 , 1 , 1 , 3 
5 6 0 D A T R 1 4 , 1 1 , 1 1 , 1 1 , 9 , 9 , 9 , 9 
5 7 0 D A T A 3 9 , 3 9 , 2 2 9 , 2 2 8 , 2 2 6 , 2 2 4 , 2 4 0 , 2 4 8 
5 8 0 D A T A 0 , 1 2 8 , 1 2 9 , 1 2 9 , 6 6 , 3 6 , 6 0 , 0 
5 9 0 D A T A 1 9 6 , 2 2 8 , 2 2 8 , 3 6 , 6 9 , 1 5 , 3 1 , 6 3 
6 0 0 D A T A 4 , 5 6 , 1 1 2 , 1 4 4 , 1 4 4 , 1 4 4 , 1 6 , 1 6 
6 1 0 D A T A 9 , 9 , 9 , 9 , 8 , 8 , 8 , 4 
6 2 0 D A T A 2 5 2 , 2 5 1 , 2 4 9 , 2 5 3 , 2 5 5 , 2 5 5 , 1 2 7 , 2 5 5 
6 3 0 D A T A 0 , 2 5 5 , 3 6 , 3 6 , 1 6 5 , 2 4 7 , 2 5 5 , 2 5 5 
6 4 0 D A T A 1 2 7 , 1 9 1 , 1 9 0 , 2 5 4 , 2 5 4 , 2 5 4 , 2 5 4 , 2 5 2 
6 5 0 D A T A 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 1 6 , 3 2 , 3 2 
6 6 0 D A T A 4 , 2 , 1 , 0 , 0 , 0 , 0 , 0 
6 7 0 D A T A 1 2 6 , 1 2 4 , 5 6 , 1 4 6 , 1 4 7 , 8 2 , 7 8 , 3 4 
6 8 0 D A T A 1 0 3 , 1 , 0 , 2 0 4 , 5 1 , 3 5 , 5 1 , 1 1 5 
6 9 0 D A T A 2 4 8 , 2 4 0 , 9 6 , 1 6 1 , 9 7 , 9 7 , 1 9 4 , 4 
7 0 0 D A T A 3 2 , 6 4 , 1 2 8 , 0 , 0 , 0 , 0 , 0 
7 1 0 D A T A 3 3 , 1 6 , 8 , 4 , 3 , 0 , 0 , 0 
7 2 0 D A T A 2 5 4 , 1 2 4 , 0 , 0 , 0 , 2 5 5 , 0 , 0 
7 3 0 D A T A 8 , 1 6 , 3 2 , 6 4 , 6 4 , 1 2 8 , 0 , 0 
7 4 0 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
7 5 0 D A T A 0 , 0 , 0 , 1 7 1 , 1 6 8 , 2 3 2 , 1 6 8 , 1 6 8 
7 6 0 D A T A 0 , 0 , 0 , 2 2 7 , 1 3 2 , 1 3 5 , 1 3 2 , 1 3 2 
7 7 0 D A T A 0 , 0 , 0 , 1 7 , 1 4 9 , 1 5 3 , 1 5 3 , 1 4 9 
7 8 0 D A T A 0 , 0 , 0 , 2 3 4 , 1 0 , 1 9 6 , 4 , 2 2 8 
798 D A T A 2 0 1 , 1 6 9 , 1 9 8 , 1 9 8 , 1 6 6 , 1 9 8 , 0 , 0 
8 0 0 D A T A 1 9 3 , 1 6 1 , 1 6 1 , 1 9 3 , 1 6 1 , 1 6 9 , 0 , 0 
8 1 0 D A T A 2 0 , 1 8 1 , 8 5 , 2 1 , 2 1 , 2 1 , 0 , 0 
8 2 0 D A T A 2 0 1 , 4 1 , 4 7 , 2 3 3 , 4 1 , 4 1 , 0 , 0 
1000 PR I NT " . T 
1001 FORX=0TO505:POKE7680+X,64:NEXT= 
1 0 1 0 PR I NT" XUttKHWMMCR BCDE-
1020 PR I NT" l i M M F G H IJKLMNO-
1 0 3 0 PRINT" liMMPQRSTUVWX— 
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AUR 
In escaping the Minotaur, 

the least of Theseus's 
Pw worries was how he was 
4 doing against the clock 

— that's your problem 
in Roger Miah's game 

L for the Vic. 

1040 PR I NT" I • M M M I S ] t«- t -
1050 P R I N T " » » i » l 
106© PR I NT " I H N M — •> , — 
1870 PR I NT " i H M I t — . / 0 1 2 -
iese print-»••»•»*—345«r-
1090 PR I NT " > M M P t — 0 9 , < -
2000 P R I N T " I » » » W =>->-
2001 P K I N T ' i O l M W M I M I M M * " 
2002 PRINT" 1 1 n 1 1 n ; i 1 1 1 i n i » M » w n i - i r 
2010 POKE7908.34 
2828 F0RX=24T03l 
2030 POKE36879/X 
2040 FORT"1TO506 :NEXTT.X 
2050 GETfi* I F M - " - THEN2020 
2060 POKE36869i240 
2070 PRINTCHR*(142) T W , 
2080 P0KE36879,25 
2090 INPUT"INSTRUCTIONS•,f t$tFLEFT»< A * + " V " , 1 > <>"N"THENGOSUB2690 
2100 P0KE36879,93 
2110 P R I N T S " 
2120 XJ1-22 V n - 2 i 
2130 DIMHZJitXH/YM)/LK(3) 
2140 FORL"38480T038985 :POKEL,7 :NEXTL 
2150 FORL-1TO20 MZ2<0,L>-10 MZJ£CXM,L>»10 NEXTL 
2160 FORL-IT021-MZ/J<L, 0>=5 MZJi<L, VH>«5 :NEXTL 
2178 NZ/ iC0,0>*15 MZX<8,YH>«15 MZZ<XM,0>-15 MZ?i:<XM-YH>-15 
2180 X - 1 0 V=10 
2190 A*8 
2200 IFf1Z?:CX-t,Y>-0Tt€NU/;<A>"l A=A+1 
2210 IFM2X<X,Y-1)-0THENUX<A)"4A=A+1 
2220 IFMZTi(X/Y+1)»0THENUX< A >»2 :A"A+1 
2230 IFNZ/XX+l ,Y)*0THENU/i<A)"3 ; A»A+1 
2240 IFA=0ANUX-10RNDV-10THEN2410 
2250 IFA-0THENR-INT<MZJ<<X,VV256) OOTO2340 
2260 B=INT<RND<1>*<A+1>> IFB>«ATHEN2260 
2270 R«UJi<B) 
2280 IFR-lTHENMZJi<X/V>»<MZ;i<X/Y)Oftl) HZ;*<X-1 < V)«<3»2560R4) 
2290 IFR«2THENMZX<X, V)*(MZy.(X, Y)0R2> MZ%(X, V+ l >-<4»2560R8> 
2306 IFR-3TH£NMr/i<X,Y>-<MZX<X-V)0R4> MZX<X+1.Y>»<2560R1) 
2310 IFR«4THENMZX<X,Y)-<MZ>!<X,V)0R8> MZX<X,V-1)"<2*2560R2> 
2320 GOSUB2800 
2330 POKE38400+22»X+V,7 
2340 IFR"1THENX»X-1 
2358 IFR«2THENY=Y+1 
2360 IFR*3THENX=X+1 
2370 IFR-4THENV-V-1 
2380 GOSUB2880 
2390 POKE38400+22»X*Y,2 
2480 GOTO2190 
2410 X - l V=1: t1Z'/.( 1 . 1 >"HZ>i< 1 . 1 >0R8 GGSUB2888 
2420 X»1 V-0 MZX<1,0>-2GOSUB2800 
2430 X -1 : Y-0 nz?.< 1 , 0 > - 2 : OOSUB2800 
2448 X-21 Y*20 MZ*<21/20)=MZ*/i<21/20>OR2 GOSUB2800 
2450 X-21 Y-21 MZJi<2i /21>-8GOSUB2800 
2460 X - 1 V - 0 
2470 T I * - " 0 0 0 0 0 0 " 
2480 GETA* 
2490 P R I N T " M M ' I N T < T I / 6 V 1 0 
2500 POKE38400+22«X+V,4 
2510 I F R * * ' H " f W D < H 2 « ( X , Y ) A N D 1 X > 8 T « N X - X - 1 
2528 IFA$="B"AND<NZJi<X/Y)AND8)O0THENY"Y-l 
2530 IFA$="N"RND < MZZ< X,V)AND2>O0THENV-Y+1 
2540 I F A * « " "AND<HZX<X,Y>AND4X>0THENX-X+1 
2550 POKE38400+22*X+Y,3 
2560 IFX022RNDV021THEN2480 
2570 RESTORE 
2580 P0KE36878/15 
2505 FORL=1TO20 
2590 FORH=>220TO160STEP-4 
2595 P0KE36876>M 
2600 NEXTM 
2610 FORM-160TO220STEP4 
2615 P0KE36876-M 
2628 NEXTM 
2630 NEXTL 
2640 POKE36878.0 
2650 POKE36876/0 
2660 PRINT-aWWMVIFRESS <RETURN>"; 
2670 GETA* = IFA*OCHR»< 13>THEN2670 
2680 RUN 
2690 P R I N T " : U » * * « » M I N O T A U R M * M « -
2788 PRINT'kTHIS PROGRAM DRAWS A NAZE." 
2710 PR I NT "YOU 'RE TO HOVE RCROSS IT IN THE SHORTEST POSSIBLE TIME, " 
2720 PRINT-JKHEN THE MAZE IS READV(TOTALLY RED)VOU GUIDE T « LITTLE L IOHT" ; 
2738 PRINT" SQUARE WITH- iSH5" 
2740 PRINT" SBS sN»" 
2750 PRINT" 3KSPACE>r 
2760 P R I N T " ^ T H £ START IS IN UPPER LEFT CORNER,THE F IN ISH IN THE LOWER RIGHT M C 4 
2770 PRINT"®MSPR£SS»MRETURNM«" 
2780 GETA< IFA*<>CHR$<13)THEN2780 
2790 RETURN 
2800 IF<<MZX<X,VJANDl><>0>AND< <MZ*<X, V>AND8>O0>THENP=32+128 GOTO2840 
2818 IF< <MZ%<X,Y)AND1><>0> THENP-101+128 G0T02848 
2828 IF< <M2Ji<X, V)AND8)<>0>THENP-99+128 f GOTO2840 
2830 P«79+128 
2840 POKE7680+22*X+Y, P 
2858 RETURN 
2860 D A T A 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 
2878 D A T A 1 8 3 / 2 / 1 9 5 / 2 . 1 9 5 / 2 / 2 8 1 / 2 / 1 9 5 / 2 / 1 8 3 / 2 / 1 6 3 / 3 / 1 7 5 / 1 / 1 8 3 / 2 / 1 8 3 , 2 , 1 7 5 / 2 / 1 7 5 , 

2 , 1 6 3 , 6 m 
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G A M E 

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! 

K E m p s r o n 
MICRO " ELECTRONICS 

180a Bedford Road. Kempston. Bedford MK42 8BL 

f I wish to order 

Quantity Item Pnce 

Post & Picking 

Total (VAT inclusive) 

£1.00 
Post & Picking 

Total (VAT inclusive) 
Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Name 

Address 

Post to Kempston (Micro) Electronics, Oept 
180a Bedford Road, Kempston, Bedford MK42 8BL 

Keyboard with 
Electronics 
for ZX81 

A hi size. full travel 43key keyboard that's simple to add to your ZX8T and 
reives no soldering in the ZX81. 
Complete with the electronics to make "Shift Lock" "Function", and "Graphics T 
single key selections making entry far easier. 
fWered from ZXSI's own standard power supply -with special adaptor supplied. 
Twocolour print for key caps. 
Amazing low price only £19.95 ind. VAT and carriage. Order As IW72P 

Fii details in the June 1982 issue ol "Electronics-The Maplin Magazine" on sale 
at al good newsagents price 60p. In case of difficulty send 60p to address below, 
or £2.40 for annual subscription (4 issues) 

m p i L i i i m Electronic Supplies Ltd 
P.O. Box 3. Rayleigh. Essex SS6 SLR. Tel 10702) 552911 
Retail shops at 
159King St . Hammersmith. London W6. Te(017480926 
284 London Road. Westclifr on Sea. Essex Tel 10702) 554000 
Lynton Square. Perry Barr, Birmingham, Tel (021) 356 7292 
(Shops closed Mondays). All mail to Rayletgh address. 

Now available from J.P. GIBBONS A.I.B. 
(Author or Th« Bmi Sinking Program* In Th» World!) 

The PBS Bank reconciliation is 
believed to be the first 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 ADVISEO TO YOU, BANK CHARGES - HIGHLIGHTS ALL 
DISCREPANCIES NO MORE 'SCRATCHING AROUND1 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 ANO LOADS DATA TO AND FROM TAPE IZXSt VERSION. AT DOUBLE 
SPEEOI EXCHANGES DATA WITH THE MAIN PBS PROGRAM, NO NEED TO SAVE 
PROGRAMS 
• SINGLE KEY OPERATION - USES MACHINE CODE KEYBOARD SCAN FOR 
SINGLE LETTER COMMANOS <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 & 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 * P8S SANK 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 - IST JULYI IS AVAILABLE SEPARATELY FOR C9.96 FOR CASSETTE Er 
USER MANUAL. ZX81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR 
JUST C5. 
PLEASE SPECIFY WHETHER ZX81 U6KI OR ZX SPECTRUM I48K) 

Guaranteed Software available from: 
J.P. GIBBONS A.I.B. 

14 Avalon Road, Orpington, Kent, 
BR69AX 

Your PBS is never out of date! 
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ZX81 (16K) 
MAP ASSISTED 

COMPUTER 
WARGAMING 
Historically accurate Simulations 

C A R R I E R S T R I K E £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 tor 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. Fulldetails from: 
Peter Furlong Products, Unit 5c, South Coast Rd Ind. Estate, 
Peacehaven, Sussex BN9 8NA. Tel {07914) 81637 

Every computer needs a 

[ C H A T T E R B O X 1 . ] 
^OK Spock, you win this t ime...J SAVE £££s 

for I ONLY 
ZX81 
SPECTRUM 

s^rcH 
SVNIKSe, 

WlUlAM 
sruAHi 
SYSTEMS 

NASCOM, VIC. PET. 
BBC. APPLE. TRS80. 
IBM. CRAY, ETC 

| (Pleas© 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. o o o 

OR C O M P L E T E D.I.Y KIT t O S 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme" 

* BIG EARS * 
SPEECH 
INPUT ^ ^ ^ ^ ^ ^ ^ 
FOR ANY 
COMPUTER 
Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. o A Q 
BUILT TESTED & GUARANTEED ONLY 
PLEASE STATE COMPUTER: UK101. SPECTRUM. ATOM, NASCOM2, 
Vic 20, Micron. ZX60/81, PET. TRS80, MZ80K, APPLE II. B8C MICRO 

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £ 7 . 4 0 

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 for 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 ONLV 
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, PALVUHF 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 all prices. 
Barclay/Access orders accepted by telephone 

All enquiries 
S.A.E. please 

W I L L I A M 
S T U A R T 

.SYSTEMS Ltd 

Dower House. Bitlericay Road, 
Herongate. Brentwood, 
Essex CM 13 3SD England E A 
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. 
A i . l OF A sudden Forth seems to have taken off 
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 seccfhd 
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 of the speed of 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 of the pile. A stack is a pile 
of numbers worked on a last-in, first-out 
system. In Forth, the reserved words Do, If, 
Int, take their arguments from the stack; a 
simple Basic-Forth example: 

BEEP 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 ihe 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 with, 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 with a 
semi-colon. On ihen 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. To 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. To put a number 
in a variable, A again, we type: 

n A 1 
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. To 
call a routine, the routine is first defined as a 
word, then the word is simply incorporated 
as with 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-Next: These words are replaced in 
Fonh by Do and Loop or +Loop. The limit 
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 of 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 "jump back to Do 
and add the value on the stack to the loop 
counter". In 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 of two. 
Our loop now looks like this: 

(limit) (initial value) 
(routine) 
(stop value) + LOOP 

In Forth, there are several kinds of loop, a 
further two, in fact. These are conditional 
loops; Begin — Until and Begin While. These 
two types are quite simple, but come in very 
handy. 

Firstly, Begin-Until; this is a conditional 
loop which will repeat the routine it encloses 
until a positive value is left on the top of the 
stack before Until. Since we know how to read 
variables, we can control a Begin-Until loop 
with one, A, for example: 

Figure 1 

11 
r * 

5 0 
t 1 

11 
r 1 ft 

87 

87 11 87 4 9 

4J9 87 4 9 23 

23 4 9 23 — 

- 23 — —* 

FORTH 
BASIC 

BEGIN 
(routine) 
A @ UNTIL 

The same applies to the Begin-While loop 
which will repeat the loop While the value 
before While is positive. Again, if the variable 
A is controlling the loop, it would look like 
this: 

BEGIN 
(routine) 
A <S> 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 if you attempt anything along 
those lines you will end up with a jumbled 
comment. 

Input: Forth's equivalent of 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 will 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 of 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 
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FOR 
USERS 

keyboard back for programming. 
Print : Forth has two very different words 

for printing characters. Firstly, there is 
which is the equivalent of Print and is used 
in much the same wav: 

HELLO" 
is the same as 

PRINT "HELLO"; 
Note the space between." and the first 
character of the string. T o 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 will 
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 - T h e n 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(3> 0 = IF 
{routine) 

THEN 
These are the same. This can be repeated with 
0> and CK. The word I f in Forth is consider-

i part A 

'»part A 

part A C?main prog) 

' j par t B 

i part B 

part B C?main prog) 

Main prog C jA+ ' jA ) * C?B+'?B) 

Figure 2 

Listing 1 
Stack 
: NUMBERS 
. " ENTER ANY NUMBER-
QUERY 
. " 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 

:SQUARE 
DUP 

: CUBE 
OUP * SQUARE 

Defini t ion 
Program name type this word to run program 
Prompt 
Inputs value 

: PATTERN 
10 0 DO 
DUP 
I 
SPACES 
.CR 
LOOP 
0 10 DO 
DUP I SPACES . CR 
0 1 -

+ LOOP 

Allows Forth word to be called 
End of numbers word definition 
Program name 
Duplicates number on top of the stack 
Multiples the two numbers on the lop and second 
stack positions 
Outputs the number on top of the stack 
End of Square Word definition 
Program name 
Squares number and calls 'square' to square it again 
and print it out 
End of cube word definition 
Program name 
Starts loop from 0 to 10 

I retrieves the loop counter value 
Outputs T number of spaces 

Increments loop counter and jumps to 'DO' if not 10 
Starts loop from 10 to 0 

Takes 1 from 0. Puts -1 on stack 
Adds -1 to loop counter; decrements loop counter 
by 1 
End of pattern word definition 

M a c h i n e C o m p a n y Pr ice W h e r e o b t a i n a b l e 

ZX-81 QCP C10 11c, Hercies Road, Uxbridge, Middlesex 

ZX-81 Artie £29.95 396 J a m e s Reckitt Avenue, 
Hull, North Humberside HU8 0JA 

Atari Maplin £49.95 P.O. Box 3, Rayteigh, Essex 

Vic Adda £38.95 Adda: high street stockists or 
154 Victoria Road, London W3 

Atom Acorn so ft £17.50 
(with manual) 

4A Market Hill. Cambridge CB2 3NJ 

8BC 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 will 
execute the routine if it finds a positive value 
on the stack. This positive value is usually I or 
0 as this is what 0 = , 0< and 0> produce: 
0 » puts a I on the stack if the value formerly 
on the stack is zero. 
0< puts a I on the stack if the value formerly 
on the stack is negative. 
0> puts a I on the stack if 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 offby 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 well established software 
company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 

• Add logical arithmetic functions 
(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 
• Speed up your games with our fast 

screen output. 
• Renumber your program 

(including GOTO and GOSUB) 
• All routines in machine code 
• Easily called from BASIC 
• Fully documented 
• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT ( + £1 p . & p . l 

To order or to obtain details of our other products contact: 

M a l v a L td . 
REAL TIME SOFTWARE SPECIALISTS 

70 UNCHURCH DR. 
WOUftTOI 
MOTTINBHIM 
HQS 2RA 

BEEB BITS from CLARES 
BEEBSTICK: 
Fu^y p r o p o r b o n n l h .gh Quality joys t ick c o m p l e t o w i t h 4 p r o g r a m s . A j renwrwied 
in t h e N o v e m b e r i s a u e o l " B E E B U G " . . . C29.»6 

CASSETTE LEADS: 
O I N t o O I N + R e m o t e f 2 . 5 0 
DIN 10 3 J a c k s . . . £2 60 
08AGON Lwd F2.50 

M O N I T O R L E A D S 
0 N C t o P h o n o . . 
P V m o t o P h o n o 
6 p m OIN t o OtN R G B LEAD 
SERIAL P R I N T E R LEAD t A c o r n S p e c s ! . 
All Leads ore Top Qual i ty and carry on Uncond i t iona l Guarantee 

SOFTWARE: "GRAFKEY" & "GRAFSTIK" 
Th««« s u p e r b p r o g r a m s a l low y o u l o easi ly c r e a t e g r a p h i c s , d i a g r a m s . 

C2.95 
€1.60 
£2 50 
D S O 

t echn ica l d rawings 
p r o g r a m s by using 

%SS # 

a t e T h a d r a w i n g c a n t h e n b o s a v e d i o t a p e a n d i n c l u d e d In y o u r o w n 
t h e v s t y s h o t R E D R A W r o u t i n e p r o v i d e d M o d e s i nc lude 
k n e s . r e c t a n g l e s . m a n g l e s . cyc l e s . w n t a a n d aa w u p t o 8 
e o t o o r s . A v a r y spec ia l m o d e is i h e RUBBER B A N D I N G ( a s 
s e e n m t h a i f a m o u s HORIZON TV p r o g r a m I. N o w y o u c a n 
d o rt o n your BEEB U u d f i s c h o o l s a n d i ndus t ry GRAFKEY 
s f o r k e y b o a r d arvd GRAFSTIK *>n w o r k w i t h A N Y loys t ick . 
D a t a » c o m m o n t o b o t h p r o g r a m ) a n d will b e c o m p a t i b l e 
w i t h G R A F P A O e n d G R A F P E N w t w n ava . iab ie 

• J O Y S T I C K G R A P H I C S * Similar l o G R A F S T I K b u l only 
u s e s Itfie m o d e g w m g m o r e c o n t r o l over t h e t.no». s c r e e n , 
s c a l e a n d a r r a y . 

J O Y S T I C K P A C K ONE contains ZAP 6 SKETCH I two of tha programs free wfln 
BEEBSTICK' 

ALL P R O G R A M S ARE P R I C E D A T £6 76 Inc. bu t ere w o r t h double 

ALL PRICES I N C L U S I V E OF V A T tr C A R R I A G E N O E X T R A S 

CLARES 
222 Townfield Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 

M 

DOWNSWAY 
ELECTRONICS (UK) LTD. 

MEMORIES 
FOR THE 

ZX81 

The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
yourold 16KRAM Pack(any make, any age, any condition) 
for £12.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p S p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 
If you only want \6K of memory for your ZX81, the 
Downsway 16K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p & p. 
Both memories measure only 2Vi x x 1in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 
* Reviewed in ZX Computing Aug/Sept 1982 and Popular 
Computing Weekly 22/7/82. 

MORE MEMORY FOR YOUR 
2X81 OR SPECTRUM! 

N E W ! 32K RAM FOR SPECTRUM 

A full 48K of memory for the 16K Spectrum — simple D.I.Y 
installation by just undoing 5 screws and plugging in! 
For Issue One machines (with light grey keys) — a RAM 
board of advanced design, using "state-of-the-art" technology 
— only £42.50 plus p & p. 
For Issue Two machines (with dark grey keys) — a simple 
plug-in kit of I.C.S which fit straight in to the sockets 
already provided'.only £32.50 plus p & p. 
Both come with fully detailed, illustrated instructions. 

Naturally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack where appropriate). 
Please allow up to 28 days for delivery. 

DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M. DOWNSWAY HOUSE. EPSOM ROAO. ASHTEAO, SURREY. 
Please send me 
Oty Item 

32K RAM Board (Issue 1 Spectrum) 
32K RAM Kit (Issue 2 Spectrum) 
64K Memory for ZX81 01 trade-in price 
64 K at normal price 
16K RAM 
Post & packing 
Tota' 

Price 
£42.50 
£32.50 
£47.45 
£59.95 
£2495 

Total 

£2.00 
C 

My cheque/P OyMoney Order is enclosed 
Please debit my Batclaycsrd No. .. 
Name: 
Address: 
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THAT DRAGON TEXT 
AND GRAPHICS MIX 

That elusive ability to mix 
text and graphics ori the 
hi-res screen is now yours 
with Keith Brain's Graftext. 
ONE OF the major criticisms of 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 if you arc a trifle devious. 

This Graftext program is a development of 
our Dragart program in November 1982's 
Your Computer and it achieves the aim of 
mixing text and graphics by Drawing the text 
on the high-resolution screen. This has the 
advantage that the text can be in any of 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-denned 
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-ease 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 . 

T o Paint part of the screen press P: co-
ordinates 3nd colours will 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 will 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 of the program lies 
in lines 25-90. Line 25 evaluates the A S C I I 
value of the key which has been pressed and 
uses this in an On-Gosub command to lead to 

(continued on page 731 

10 GOT0800 
14 REM NODE A C'JRSOP 
15 R«=IHKEV* IF f l *= ' ' THENORRW"XCC* ;R l , :<C f i«>L I " GOTO13 ELSEGOTO200 
24 REM DRRW TEXT 
25 DRRW'C" +CB«+ A"+D»+ "S ' +STP*-" 3 ? 0N< ASC< C* > -32 >GOSU833 3 4 , 3 3 , 3 6 , 3 7 , 

3 8 , 3 9 , 4 0 , 4 1 i 4 2 , 4 3 , 4 4 , 4 5 , 4 6 , 4 7 , 4 8 , 4 5 , 3 0 , 5 1 3 2 , 3 3 , 5 4 , 5 3 , 3 6 - 3 7 , 3 8 • 3 9 -
6 0 - 6 1 , 6 2 , 6 3 , 6 4 , 6 3 , 6 6 , 6 7 , 6 6 . 6 9 . 7 0 71 7 2 , 7 3 - 7 A 7 3 , 7 6 , 7 7 , 7 8 , 7 9 , 8 0 , 8 1 , 
8 2 , 8 3 • 8 4 , 8 5 , 8 6 • 8 7 , 8 8 , 8 9 - 9 0 RETURN 

32 REM TEXT DATA 
33 REM USER-DEFINABLE* " ! " RETURN 
34 DRAW6M+0, -6DBM+2,+0U8M+4,+6" RETURN 
33 DRRW"BM-7,-7E 3BM+4,+10" RETURN 
36 DRRW'BM-4. -7H3BM+7,+10 RETURN 
37 DRRW"8M-:3, -7E2F28M+4,+7" RETURN 
38 DRRW"SM-6•* 1DGBM+7,-3" RETURN 
39 DRRW"BM+8,-6DBM+4,+S' RETURN 
40 DRRW"BM+2-+0HU4EBM+4,+6" RETURN 
41 DRRW"BM+l,+0EU4HBM+3,+6' RETURN 
42 DRRW"BM+0,-1E4BM+0,+4H48M+8.+5" = RETURN 
43 DRAWBM+0 -3R4L2U2D4BM+3, + 1 " ' RETURN 
44 DRAW'BM-J,+0DGBM+4. -2" RETURN 
43 DPRU"8fT-0> - 3 P 4 B M + 4 , + 3 " RETURN 
46 DRRW8M-J , +0UBM+4 , +1 ' RETURN 
47 DRRW"E<M+0, -1E4BM+4, + 5 " RETURN 
48 DRAW'BM+0, -1FR2EU4HL2GD4BM+3- + I " RETURN 
49 DRAW'BM+1,+0U6G8M+6,+5 RETURN 
50 DRRW"BM+4 +0L4 lJER2Eij2HL:'GBM+8,+5" RETURN 
31 DRRW'8M+0.-lFR2EUWL2R2EUHL2GBM+S,+5" RETURN 
52 DRAW'8M+3, +0U6G3R4BM+4,+3" 'RETURN 
53 D R R W " B M + 0 . - i r " i E U 2 H L 3 U 2 R 4 P r ^ 4 , «-6' RETURN 
54 DRRW BM*0.-2ER2FDGL2HI'1EP2'78M*4 +-3" RETURN 
33 DRRW' 8M+2, •'•0U2E2U2L4BM+8, +6" RETURN 
56 DRRW BM+l +0R2EUHL£HUER2FDGL2GOFBM+7,+e PETURN 
57 DRRW BM+0-1FR2EU4HL2GDFR3BM+4, +3 ' RETURN 
58 DRRW'BM+0,-5DBM+0.+2D8M+4,+ l RETURN 
59 DRRW'BM+0 -5DBM+0 *2DGBM+3 * 0 RETURN 
60 RETURN 
61 DPRW"BM+0,-2R4BM+P,-2L4BM+8•+4" RETURN 
62 RETURN 
63 DRRW"BM+2.+0UBM+0,-1UREUHLGBM+7,+5" RETURN 
64 REM 
63 DRRW"U5ER2FD3U3L4FiM+8•+3" RETURN 
66 DRPW"U6R3FDCFDGL3U3R3BM+5,+3" RETURN 
67 DRRW 'BM+l,+0HU4EP2FHL2GD4FR2EBM+4,+1' PETURN 
68 DRRW"U6R3FD4GL3BM+8,+0" RETURN 
69 DPRWR4L4U3R4L4U3R4BM+4.+6 RETURN 
70 DRRW"U3R4L4U3R4BM+4,+6" :RETURN 

DRRW"BM+l,+0R2EULRDGL2HU4ER2F8M+4-+5" RETURN 
72 DRRW"U6D3R4U3D6BM+ 4 , + 0 " RETURN 
73 -DRAWBM+1, +0P2LU6LR2BtH*4, -»*6" RETURN 
74 DRRW"8M+0 - 1FR2EU38M+4,-»6" RETURN 
73 DRRW"U68M+0,- +3RE3G3F3BM+4, +0' ' RETURN 
76 DRAW"R4L4U6BM+3-+6" RETURN 
77 DRRW'U6F2E2D6BM+4,+0- RETURN 
78 DRAWU6DF4DU6BM+4 +6" RETUPN 
79 DRRW'BM+l, +0P2EU4HL2GD4FBM+7 , +0 " : RETURN 
R0 DRAW"U6R3FDGL 3BM+S, +3 RETURN 
81 DRAW"BM*1 +0R2EU4HL2GD4FBM+1,-2F28M+4,+0" RETURN 
82 DRAWU6R3FDGL3RF3BM+4, t -0" RETURN 
83 DRAW'BM+0,-1FR2EH4ER2FSM+4,+3"'RETURN 
84 DRRW"BM+2-*0U6L2R4BM+4,+6" RETURN 
55 DRRW"BM+0.. -6D5FR2EU5BM+4 • +6 ' RETURN 
86 DRAU"GM-»-0 -6D4F2E2U4BM+4.+6 ' PETURN 
87 DRAW"BM+0,-6DGE2F2'.'6BM+4 +6 ' RETURN 
88 DRRW"UE4UBM*0.+6I.!H4MBM+8,+6" RETURN 
09 D f r f i U - B t V ^ , + 0 U 4 N 2 F 2 £ 2 e n * 4 . + 6 - RETURN 
90 DRRWR4L4UE4UL4BM+8,+6' RETURN 
199 REM CHECK V f t L I t KEY IF INVALID SOUND "flSPBERRV 
200 I F I N S T R ' l 8 * W "M5THENS0UND2,5 G0T015 
209 REM I F KEY 5 THEN GOTO MODE 8 
210 A=ASC<A*> IFR*64THEN300 
219 REM I F KEY S THEN INCREASE SCALE 
220 I FA*83ANDS' 43THENS-->S+4 G0T0290 
229 REM IT KE'i X THEN RESET :CALE TO DEFAULT 
236 IFA»88THENS"4•GOTO290 
239 REM I F KEY C THEN PCLS SUBROUTINE 
240 IFA-67THEN500 

ffisting continued on page 731 
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Cambridge Computer Store 

Two Great Micros 
-from Cambridge! 

i i -

Spectrum 

LDOB 
Computer 

Cambridge Computer Store 
1 Emmanuel Street, Cambridge CB1 1NE 

Phone (0223) 358264/65334 
Also In our Budget Micros' Dept: ZX8' Lynx Commodore 64 

S O F T W A R E 

FAST ACTION GAMFS 
FOR THF SPECTRUM 
AND ZX81 
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 1 'SPE< 'RUMI ExoIGK- >.+ o' f l* * 
sea>ol of neasti.fc and g .a l - i s mci . if /o* ;a 1 <«ga: t n u« 
playeo with oi without moving obstacles wit! one p1aye> w o 
players in opposition, oi two players in pai me'ship; 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 I16K ZX81) The only Puckman type game with al! 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 olus 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 (16K ZX81I 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 

Aviiabk from 
BUFFER MICRO LONDON 
PHILLIP COPLEY. OSSETT 
GAMER BRIGHTON 
GEORGES BRISTOL 
MICROWARE LEICESTER 
SCREENSCENE CHELTENHAM 

By Mai! Oidei 
Cheque P 0. To 
AMBA SOFTWARE 
FRE6POST 
{no stamp r«Qu>riM>! 
CAMBRIDGE 
CB3 7BR 

'At LastVour Chance To 
\*zckThe Machine Code 

ZX81 and SPECTRUM OWNERS 
-fc If you are interested in finding out how a computer REALLY works 

and want to experience TRUE P R O G R A M M I N G POWER THE 
MACHINE CODE TEST TOOL is the answer. 

* The MACHINE CODE TEST TOOL is a utility program which comes 
complete with tutorial course enabling you to enter, test, display 
and debug hexadecimal machine codes simply and quickly 

* THE MACHINE CODE TEST TOOL is constructed to help the absolute 
beginner who wishes to explore this fascinating subject or the 
expert keen to polish up his machine code programs, 

A HEX decimal conversion routine is contained within the 
program as standard 

Post to; OXFORD COMPUTER PUBLISHING, 
4 High Street , Chalfont St. Peter, Bucks SL9 4 0 B 

P l e a s e s e n d m e M a c h i n e C o d e T e s t Too ' s at C9 95 e a c h 
Tick box for edi t ion r e q u i r e d ZX81 SPECTRUM 

S e n d c h e q u e / p o s t a l o r d e r to a b o v e a d d r e s s 

NAME 

'rade Enquiries Invited ^ ADDRESS 

POSTCODE AYCIM 
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Icontinued from page 711 
the line which contains the information to 
Draw that particular character 

I he use ot (ASC(C$) 32) means that the 
appropriate line numbct is conveniently the 
same as the ASCII code for that 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 1 he smallest size ol legible 
characters gives a display ot 16 by nine in 
modus 0, I jnd 2 ana ot 32 by 19 in modes 3 
and 4. This drawing ot the text will occur in 
the colour, and at the scale, for !, you have 
selected in mode A 

To vary these @ must be pressed to return to 
mode A, the paiomctci changed, then @ 
pressed again to return to mode B io continue 
with the text When the space bai is pressed 
criss-cross moves in the background colour are 
made at the next 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 (he symbol 
keys have been replaced b> accents to enable 
foreign text to be presented correctly in a 
fuuhei language learning progiam 1 he 
accents automatically niovt back to the 
previous diau position Am.1I codes tin i 
6U toi < and 62 tot >• have not been defined 
so far, so you make these any ihaiaciei 

II you want more user-defined characters 
remember that all ot the lower-case characters 
— reached by Shift 0 arc also available if 
you altct the valid ke) limits in line 350 
ASCII code 64 is for @ and is nevci reached 

The angle ot Di awing can be varied by 
pressing Entei when a tone is sounded to warn 
lhai the angle is about to be changed. A 
number - 0-3 — is then entered for normal, 
down, inverted oi up text respectively. This 
direction is maintained until Eater is pressed 
again This facility is particularly useful foi 
labelling the axes of giaphs In mode B the 
Clear key is used to lead to the I leat Screen 
routine 

fry these examples to get an idea of the 
potential and then see what you can construct 
yourself. 
RESOLUTION 1 BACKGROUND I 
F0RfcGR0UN04 
Six5iD(x10)Rixl0IHixl0iP20enter40enter2 
entet4enteilRixl2iDu4)XS 
2@TRiANGLEi* uBtPAINTED IN 4 <x3l* (xlOl 
@4S(a) t ElLOW 
RESOLUItUN 4 BACKGROUND 1 
FOREGROUND 0 
@ THIS IS A tESl entei I DOWN enter 2UP 
SIDE DOWN entei 1DOWN AGAIN enterO@S 
@ -BIG@S 
BiGGER @X@eriter3 SMALLER AND UP 

1 he main character-drawing routines 
25-90 — can also be incorporated as 
subroutines in other programs to print 
messages, labels ot scores which are stored in 
stiings I his can be simply demonstrated by 
adding these lines 
2000 PMODE4,1 SCREEN1 0 PCLS DS - 0' 
2010LINEINPU1 M$ FORN - 1TULENIM$): 
C$ MIUS<M$ N 1 ):C - ASCtC$):GOSUB 
25:NEXT 
2020 PMODE4.1 ;SCREEN1,0:GOT02000 
Run 2000, enter a word, and it will be 
displayed from the detault position centrc of 
the high resolution screen. H 

rlisting continued from page 71/ 
249 IF S-EV F THE:. HINT SUWMX'TtHE 
250 SeTHEM'-.CC 
259 -C." IF V- 1 THEN INSTRUCTIONS 508R0. I' r 
2C0 l?A«73THENGu3t_t.;i08 0ie<50 
.:t>9 PEK if '.£ Then . • • 
270 lFfl»?47 
279 PEM IF KE. IS ft BETWEEN 8 fit,: . r W l . ?LC-R ELSE E ECUTE DRAW COMMA 
NC< (U-D.'L.R E. ' G.K > CURRENT COLOUR- ANCLE RNL SCALE 
288 IF«>47flN0A<SrTHEMCe* C «WE 'C " *CB»+ ft T- "3 ~ST3*<S>*A* 
£89 R£« SOUND 'E • NOTE AND PET ••>< "0 CjSSOR 
396 S0UND<39+fiSC> ft* SOTU15 
299 RE' " jR-;0P 
300 U* l.'ii t. i"t i. • ntfiWiHw L.11+2 XLC* R2L4P2 ,-.Ch» R2L4R2BH-2,-2' G0T0308 
309 REM SPftCE 
•i.C !FC*" TMEN0RA1. .ft* =• J6R06BM»"J -C G0T0380 
31S 2SM IF KE' i? fETuRr; 10 H00E A 
320 C"A$C< C* • 
92? REM F -E'I JTEF THEN GOTO ANGLE SUBROUTINE 
330 IFC'13THEt •• } 
3iS REM IF E'r .. f*F iHEt. GOTO ; ROUTINE 
340 IFOi.:THEN508 
-4s REN IF KE'. VALID TEXT THE:. f j T g jRfti. 'E.M J8RCUTINE 
358 . . 32ANDC ?l < nfcrC . -1. MTQ3QC 
369 P£i: ;URS0P MOVEMENTS 
370 IF'. iOTHENMT. ..•) 10 
3SO I f . 3THENK*- S -0 
j90 lFC'?T.-<ENt't- -6 -C 
'.00 IFC"94 THENfl*' ^ -10 

DRfti, S ft BM'+M* GO'OW 
115 REr. flNGcE CHftltGING S:.ieP':JT ! ME 
420 Ot^INkfci* I f -V- rHEHSOUJC-̂ SO 3OTO420 
4J0 L1 .^C^O* JPt' iSORt Z>iTHENCu"0420cLSECOTO300 
4&:- ifEJ. SCREEN -i.EARING SU8R0U! i'«E 
500 '._:4 pfti.. •.;='• . I " IN«'»Tr.* ;FM< >"V"THENGOTOI0006LSEPCt.S GO"Oie 
00 

REM PflINT SUWOl !.'(£ 
500 CLS0 PRINT F-ftJ . .OORL-lNftTES p.t F-RINT PPINT COLOUR INPUTPC PRINT 

iSORL'EF -JOLO'.R l iF. tSC 
e : e . »cREEr« > rfi im>:-i r..» pc e-: c o r o i ? 

. .uftL sfi . c StefKi-.l i I IE 
700 '-Li4 PFi!irfe5 fftrfe rOCftNE PPJNTM9 "S - SA.^ .•?iKT«l39. L - LOAD" 
710 PRjiirfe;? l l iPJJI* IF I * . . fW^Tt ^ THEH710 
720 F rr.ji . .10: PRIHTCHR*< I2& • NEXT PRINTS29B. INPUTF* 
lPLENtF*^7THENPRi:iT«2.="f TOO LONG' COTO720 ELSEF*»"M ••F* PR I NT® 384 

.4HF>; rftpt REftt) PRESS 5PRCEBAR 
730 IFINKE.* rHCNi 
7.10 • IHENPP.1 :>.»££:• ?WINC" CS-AVEMPt 1536.< 15M-K 1536tPC>>.t I S 3 « P 
G FOP i r04 rh • ••• .<FEES >ft S0UND1.S PRINT0384 SOUNO50.5 NEXT GOTO 

3C L THEN Pi ODS.. i £.CREENi COLOR Vfi.Cft ClOSDMF* G0TQ13 
799 REM STAR: R0L"l..i 
300 LS 8 i2 &i t t c : t Tmj t PRCGfRf ALLW« OL TO" 'USE MIXED TEXT MO 

• 1 : ..; REiOcuTlCN SCPSEr. "OP I-iSTpucTIONS EKTEP j i "OTHE 
ffWISE -?r.S1 RET UPC TO ONTINUE 'COPVpiGHT r i EFft IN 851282" PR IUT838 
4 bT* i 
S18 i THE.-iGOSjenso 
82G CLS PFINT h) - r - ..od' ;R'Ii.T?5-7 0 - 126 , 9<S i " ,CHW I20>J " > TWO CO 

OUR PRI;.I'ii61 . I2S : 3C 'HP*' 12S ' FOUR COLOUR" PR!NT®225 '£ » 192 
X 128 CHR*' I9e>; ' • Tyr. r-. -...p pp;:ir®£S9, 3 -- 192 

, GJR COLOUR 
:325 PR|MTS321 4 = 255 li t9Z ( CVrF 
i d . . 
I :vj ,.>fPUT2 I ' . 4T {El,F> ;. . i .50 iNVAi IC PE • .'E« I G0T0838 
^48 I F Z - 8 0 " aOH^ 1IHEH4020 
98ft CtS PRINT FOtjft -OL'j'JP 'IL'I c tOLOuS fET I i -

. Pt L59 > VELLW. : &l:JE 4 •> 
910 PRii." COLOLF : ET 2 j THP«' 507; - BUFF' . 

"7 • CHR*i239.>. .-iftGEN'ft ' CHR*'.255> ORANGE" 
920 P!*:N;*416 BRCkGROUND COLOUR I TCft*- fRINT FOREGROUND COLOUR" INPUTC8* 
93T ••TL<cms .3- ». 3* |FftSS(CA-C6/ .0RCfi"80RC8«,0THENPRINT»40ft ' i n v a l i d c«» 
t i , iJ( twii . GOT0920 
94x) iFCft- 5THS: ; f'E . i t < . 
950 ' iTR*t . 

R£f. MI RES SCRCE.'I iEl <jf 
lOOG PMODÊ  i iURE&Vl i COLOR I;E IFST-ITK^HPCLS ST 0 
i809 REN JET VARIABLE? 
10.8 C' +CA* 6" ---St PG»~- 1224-« yG'VsV t>f PG* • 2* i . 1 >9*="IC"J©LREFCHS 
••P012345678t? '• -4 ".>* 8 DRftw 10 10 GOTClS 
. -T* :<;i.t rwc COLOUR mDE IC-•"< •• SET i . ••©- •' chp«t i28>i" black' 

i - CHR*-. lAC},, GRt;.t.-' 
1030 PRINT '.OLOUR Z 8 -HR*< 128 BLftCf". "5 » " CKR*<287> - BL«F 
F 
1848 PFINTS416 BAĈ GROONt* CO'.Ot,'' IMP).:T 'PJHT FOREGROUND COL CUR INPUTCB* 
•j58 Cfl= VAi r'14 • :• h •. ...•i<»lOI»>:ft 1. • IN .'C8° 8 TriCH 1038 

. I F C B ^ i O P ' . r - iHNl/.. ;wOP0 
1370 PRINTS- v GOTO 1840 

4 IFCO'lORCB'-lTHEN. »0 CC* CS* COT01000 
1098 r -1 CC»- ; C8* G0T01*»P 
18?:- PEI- INSTPi.t nows 
HOB NT inftti MOOS 
VE PRE:.. D L - . • ro SCA. 

128 < CHP*<138>>" ) 
! TWO COLOUR PRINT^455 

CHP*(143,'. " GREEN" /"; 
.HR*(191? " RED" 

"6 » "j CHR*{ 223 >i " CYAN 

> i«ftLL CURSOR "TO KO 
RE8S « TO rJESET SCRLE PP 

ppc.i ftr-ftOPR .. ŝ oSER KEV GG3U&12 

B f t t r . c O L t x - R . . top instru 
TO ' ftINT PRESS *P'" - • "to CLE 

ESS 10 
30 
1118 PPI i >E • TO ERA*-1 ' f t . - 'HE 
. T"I-?SS PRESS i TO E.itER MODT 8 PRESS :> 
ftp CREEN PRESS ' G05UB1200 
112? PRINT"IN MODI 3 C'JftSCR 15 LARGER". r.y ' JSE CURSOR CflRROM) KEYS",/,"TO 
WSJ ' -RESS APPRO" - . F KE ro :MANGE ANG.., 'j7 :«IT;iiG ^RESSENTSR FIND THEN 

NUM6CS .« •• i> TO CH»- r OTHER PAPVETERS ?PESS« AND RETURN TO ' "JE A" G0SU812 
80 
1138 PRlr-* MODE I " : -ZPP ?CPEEN PRESS -I rAP PRESS « TO RETURN TO MODE 
i F:ESS Ir: (00E jF ^ >-f -ft t R0wTlj£ JOSL-3. •".••. RETuRN 

r Fifj:®4yC t* - 1 -PUTK - hh 
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E X P L O R I N G S P E C T R U M B A S I C £ 4 . 9 5 complement »thoSinclairminwi Ovnr »0 game* application & uMitv programs plus explanations of programming techniques Mil>. Lord. 192 pages 
The book toi the ZX81 enthusiast, now in edition 2 with ' 52 pages of games 
engineering & utility prog-ams plus much useful mfoimation on machine 
language and hardware Mine Lord. 

WAKE UP YOUR A T O M £4.95 20 Qf»et programs [g make IhemoU of your Atom deluding the colour board told or new'typol if fitted 
Plus copious programming lips 6nen Lloyd 

A wealth of games end other piograinsptus much useful softwaie end haidwaro inloimation 
Mike Lord 

Also atrm/aMe ........... 
MASTERING MACHINE CODE ON VOUHZXfll Ton, Bakti ISOoages 17 50 
GETTING ACQUAINTED WITH YOUR ZX8I T.m Hannell £4 95 
GET TING ACQUAINTED WITH YOUR ACORN ATOM T. • Ham-m Trevor Sharps, I > ab 
PRACTICAL PROGRAMS FOR THE BBC COMPUTER & ACORN ATOM 0 Johnson D... u 1 b 9b 

THE EXPLORERS GUIDE TO THE ZX81 £4 .95 

THE A T O M MAGIC BOOK £ 5 . 5 0 

WHAT CAN I DO WITH IK? Roger Valentine 1* 95 
ATOM RAM BOARDS S-A E- to' <let« 
ATOM ROAM BOAROS ( 3 5 0 0 inclun.i SDHwarv w«tc 
between 3 utility ROMs and 4K HAM iMtedl 'o load your own 
utilities from tape or dltc 

Alphas IntHHf* UK p&ptnil VA) After* applicable. Oirvneai (ouemttt JltdfJ &0perrftni lor surface >nsil 

TIMEDATA Ltd. o»pt A 
16 Hentmel ls , Laindon, Basi ldon, Essex Tel: ( 0 2 6 8 ) 4 1 8 1 2 1 

VtSA 

SINCLAIR 
COMPUTERS 
UK prices are shown fiist The bracketed prices are export prices which include insured 
air mail postage to ad the countries of Europe including Norway. Sweden. Finland and 
Denmark For overseas customers outside Eutopi- an emrj £5 postage ne< item 4 
charged 
{1161(43 431521 /xptmfer £52 13 lSH, ix ipiectruin 16K £152 <1801 »* spectrum 48* 
C202 IC2I0) 1* rmcrodrrue n.« Inal 5 printer rolls £10 43 116) 
Rempacks I6K £26 04 t£28i. 32K 139 1411 £6Kt49l5ll 
DRAGON 32 £173 
COMMODORE COMPUTERS 
Commodore 64 £299 Vie 20 £130 Kit to allow the use of an oidmary mono cassette 
recorder w>th the Vic 20 and the- Commodore 64 f 6. Commodore cassette reto<der for 
those computers £36 50. Super capandor high resolution cartridge £27.95 We stock 
most accessories 
BBC MICROCOMPUTERS 
A Model £260 B Model t 347 
GENIE COMPUTERS 
New colour Gunic £173.50 I6K ram caidt'44 , Light pe. 115. Accessories lor Gen« I and 
geme 2 - EG3014 32K ( IIS Disc dnves single £199 dual £368 Double density 
corivwloe r72 High losokj&on graphics £82 Printer interface £36. 
UK101 AND SUPERBOARD 
32 - 48 display expansion kits UK101 £9. Senet 1 Supcibuard £14 32K memory 
expansion board £60 Cegmon £22 SO Word processor prog £10 Centronics interface kit 
HO Cased tint drives wtlh DOS single £275. double £416 Stand alone floppy doc 
connoaer £85 

PRINTERS 
Buy any of the below and get a free mteiface M and word processoi program for UK10I 
or Superboaiii Epsoi*- MXSOf T3 £324 Epson MX100 3 £425 SeAoaha GP100A £ IBS 
OKI Microti 80 f 199 OKI Micrufcne 82A £333 OKI Mcroknc 83A £446 OKI Miciokne 
04 £666 OKI Micro' nc 92 £429 OKI Mieiokne 93 £586 
5V POWER KITS 
F.-ty stalled 5V cott-puier j'̂ J TTl ôir.dr kits 1 SA C7 83. 3A £12 17. 6A £20 bt 
SHARP COMPUTERS 
We ca:: supply Epson MX80 and MX100 printer* to mn deeet from the MZ90K lno box 
not neodedl for €39 plus prinier price We also speciaisrt in interfacing printers to the 
M280K M280A and MZ808 both with and without the i/o bo> 

SWANLEY ELECTRONICS 
Dept YC. 32 Gotdsel Rd.. Swanley, Kent BR8 8EZ. 

Tel Swanley 10322) 64851 
P&siage t l qi. v.- cAlr 3tt.Oxii 'UK- C$50 Oft Clht' :jn\mlt j , (4 50 on .rXtti anrf 
SOp on other Oldcrs rhue VAT't at prices OMkh) credit and overseas tudtn 
unlaw* 

MEMORY DEVICES FROM: 

GCC ELECTRONICS 
Tel: 0223 835330 Telex: 817672 

EPflOMS 6500 Family MEMORIES 
2708 200p 8502 375p 2I141P2 90p 
2716+5V 200p 6520 285p 2114-450 85p 
2732 385p 6522 375p 4116150 SOp 

88p 2S32 365p 6532 520p 4116200 
SOp 
88p 

2764 6.SOp 65451 900p 4816-2* 6V 250p 
4164 200 
6116150 
5616250 

410p 
350p 
635p 

6800 Family ZBO Famdy 
6800 270p CPU 3l5p 
6802 325p ACPU 350p 
6810 110p CTC 270p 
6803 850p ACTC 290p 
6850 I35p PTO 340p 
6821 110p APIO 350p 

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc.. etc A)l components 
are guaranteed prime parts, from leading manufaclurets. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices tor volume enquiries. Please add El post 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 PR ICES ... NEW LOW PRICES NEW LOW PR ICES NEW LO1 

EW LOW PRICES ... NEW LOW PRICES NEW LOW PR ICES . NEW 
NEW, LOW PR ICES ... NEW LOW PR ICES NEW LOW PR ICES 

/ tou^ 
/ / 

* 4 D I V I S I O N S * F.A. CUP * 
P R O M O T I O N & R E L E G A -
TION * TRANSFER M A R K E T 
* T E A M SELECTION * SAVE 
G A M E FACILITY * LEAGUE 
TABLE • A N D M U C H MORE I 

A L & O A V A U A H I C A T B O O K S T O R E * I C O M 
P U U M « M O » t « * C l V t H * C . « U M I * 
M t C f t O l H Q P i O ^ O O M 4 M I C M Q W A H I 
I t l C I t U A K ) « « A » M l C » 0 % ^ V I N C l V D I D I I r 
1 P I C T R U M V I A H O * 

3 T W T W PR ICES 

ALL PRICES 
FULLY 

I N C L U S I V E 

I £ 6 . 9 5 - S P E C T R U M y % 
I £ 5 . 9 5 - 2 X 8 1 

; H A R D W A R E REOUtRED 1 
I Spectrum 48K RAM 7X81 16K RAW • 
: To Ofdflf tend Chtqu« PO pjyiihl® io 
S ADDICT IVE G A M E S 
Z * t D * p i . * C P O B o i 2 7 8 
; CONN I BUR MOW 
; MllTON KfVNIS MK 14 7Nt 
• ( HUU jm tt ro¥fv u ^ ̂  

Were tirtd of tettino you 
how good ow fomt 7s. 
ftt our customers ted you 

Om/ S*r. 
t rmcwvif m copy of your foothaH 

Manager, SpOCtfum 49K pmrrtrr a cOuptm 
of mmmA v ago and toft I mvit /vit mrita 

, ftngratuiala you Oft Much On Oft 
rtCtrv* 0#m« 

I § tart ad Of Cft* boiynnmr* aMiff lav mi 
with Iptwtch Town in tho Fourth OiH-
i^w Aftm* ftimyod at* mo*tonm t 
mm now into (A* ftrH divtiton hayng 
won tha f A Cup whrtit m th* sacond 
<f< tf'hOn AH Of Whtch tof* at>Ou f fMfff 
hour I Of ba*ng gtuad ro thm tc.rmnn 

Stnco rmochtnfi tho / 
hay* mcraotod Mr ahtff I***! mad «m 
now unth in fho tohto mftat ton MmOlOng 
and *t>ou* 1$ ftwi' 

tho tomson I m tuprmad that f horr 
pimyod thtn gomo mora than any otho* in 
tny binary ova* tha last two wooAs. a 
tyocaui* f don t raatty M* matching 
footboH on tata i u w t I don t m**n tup 
port a taam Tha ittvCtur* of yOui gan+* 
41 MUth that anyona Can piay tt 

P A HACK MAN 
MUAV ST tOMUNDS 

OAlGlHAtS CAN tt Slit* ON AtQUtST 

THE WORKING 
SPECTRUM 

A16RASY Of »AC ICAI 
H*KXHKfS AM) POOGRAMS 

T h e W o r k i n g 

Dragon 32 

DAVID LAWRfNCE 

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 a s a Texl Editor and 
a Music Composer and 
Editor. Other programs 
help you use the Dragon 
32 a s 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. 

Best of Popular 
Computing Weekly 
Casset te 
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& 
48K Spec! rum. Robot 
Control for the16K ZX81 
and Alien Attack, a Space 
Invaders type game tor 
the 1KZX81. 

£4.45 

Cruising 
(on Broadway) 
casset te 
Play Cruising, a new. fast, 
machine code game of 
skill for the 16K or48KZX 
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. 
S e e Popular Computing 
Weekly every Thursday 
for details. 

£4.95 

Please send me 
Qty: 
• The Working 

Spectrum 
at £5.95 each 

• The Working 
Dragon 32 
at £5.95 each 

Q Best of Popular 
Computing Weekly 
at £4.45 each 

_ j Cruising 
(on Broadway) 
at £4.95 each 

I enclose a cheque/ 
postal order for 

payable to 

Sunshine Books Ltd. 
19 Whitcomb Street. 
London WC2 7HF 

Name 

Address 

Signed 

| We can normally £5.95 
deliver in four to live 

A New Range From Sunshine Books Ltd m m m m j 
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plllllllllllllllllillllllh 
1 MICROWARE ANNOUNCE 
| THE Z/L RANGE OF 
I FLOPPY DISC SUB SYSTEMS 

s The Control Data Family of Flexible Disk Drive is a single- or 
S 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. CDC1 FDD 
— 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 
S Frequency Modulation (MFMI. 

H OPERATIONAL CHARACTERISTICS 
Capacity 9406 9409 9409T 
Unformatted 

Per dttk 260 0 kbytes 600.0 kbytes 1 megabyte 
Pet track 3.1 kbytes 6 2 kbytes 6.2 kbytes 

Formatted <16 sectors. 126 256 bytes) 
Per dok 163M kbyte* 327 68 kbytes 655 36 kbytes 
Per track 2.1 kbytes 4 1 kbytes 4.1 kbytes 
Code MFM MFM MFM 

Transfer Rate 125 kbits/s 250 kbrts/s 250 kl>ts s 
Average latency 
Seek Time 

less than 100 ms less than 100 ms less than 100 ms 

Track to track less than 5 ms less then 5 ms less than 5 ms 
Average Access less than 80 ms less than 80 rn* less than 132 mi 
Setting time less than 15 m* than 15 me less than 15 ms 

Head Load Time (OPT) less than 50 ms « u than 50 ms less than 50 ms 
Medio hard' toll sector hard/soft sector hard/soft sector 

— Rotational Speed 
~ Track Owtity 
— Flo* Onni.ty 
— (track 39. side 1) 
—— Number ol Tracks 

— inner recorded radius I side 0) 
— Outer recorded r«d*j» (tide 0) 
— Inner recorded radius (vdrt It 
— Outer recorded radius (»>do II 

= THE ZJ L RANGE 

300 t/mn 
48 TPl 

5876 Ffil 
40 

300 t/nfki 
96 TP! 

6 9 n Ffll 
80 

1 437 m 136.50 mml I 386 in (35 2 mml 
2 250 m 167 2 mm) 2 260 in 157 2 mml 
1 354 in (39.39 mml I 344 in (34 1 nvnl 
2 187 in 155.0 mm) 2 167 in 156 0 mm) 

Tvpe 
ZL141 
ZL142 
ZL24I 
ZL242 
ZL291 
21237 

Capacity 
250 k 
500 k 
500 K 
I Mb 
1 Mb 
2 Mb 

Tracks 
40 
40 
80 
80 
160 160 

No 
1 
2 
1 
2 
1 
2 

of Drives 

Microware Disk Drive Subsystems are plug compatible with the 
following: — 
TANDY, VIDEO GENIE, BBC MODEL B, NABC0M, 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.OA, 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 

Z X Business S o f t w a r e . 
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 p rograms have full search facilities • 
Business Pack 1: incl. Bank Account 1, Sales 1, Purchase 1 and 
quarterly analysis programs £25.00 
Business Pack Z incl. all 4 programs £30.00 

Please specify memory size when ordering for your 
ZX81 or ZX spec t rum. 

ALL PRICES include VAT pol l b packaging for detail* send SAE to 

T R A N S F O R M LTD 
41 Keats Ho Porchester Mead Beckenham, Kent. 

Tel: 01-668 1661. 

* • NEW 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 MEMIC-81 C29.96 + VAT 

OTHER CAMEL PRODUCTS 
MEMIC T 
MEMIC L 
PI081 
ROM 81 
CRAMIC-81 
DREAM 81 

m 

2 kB Towerfclock version for any System £26 04 
2 kB Low Profile version with tabled connector £26.04 
8 + 8 Ch. laictwd Input/Outpw ZX81 card £13.00 
2 kB 8 kB ROM/EPROM Unit for ZX81 £14 95 
16K CMOS Rampack with Lith battery C79.96 
64K Rampack with I6K ROM socket £69.96 

UK VAT Enra 
P&P UK Free - Europe * 

Overseai + 10% 
5% -

fjrtnige Mcrorfxtwta lid 0* Hw f$f - Crrtr 
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SPECTRU 
TOOL 

HERK ARE ABOUT 20 machine-code graphics 
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 gel the machinc 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. 1 
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, if 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, see figure 
1. Firstly Load in the hex loader and type in a 
Rem statement as line 1. This Rem statement 
should consist of 14 full stops because the 
memory-left routine is 14 bytes — characters 
— long. I f you are using the RAMtop method 
then you will 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 will show that line 1 is 
now a meaningless jumble — if 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 will 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 Left". 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 will cause trouble when you come to 
Merging routines together. 

RAMtop-method users may Save (heir 
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 
arc using the Rem method, by using program 
2. On running this program — whilst the 
machine-code routines are in the compuier — 
line numbers and the start addresses of the 
routines in those lines arc printed until the 
computer finds a non-Rcm line when it will 
Stop. Note these start addresses down, or 
better still, define variables equal to these 
values by placing a lot of Let statements 
somewhere in your program, for example: 

LET INV -23760 

Now just typing Print Inv will tell you the 
address of the first byte of the invert-screen 
routine. 

RAMtop method users will not need to use 
program 2 because they will 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. All 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 will 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 pbtels. 

One Character Left Scroll: the listing 6 
routine scrolls the screen left one character, 
replacing the rightmost column with 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 of 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 + l 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 off and all pixels off are 
turned on and so it is different from the 
Inverse function on the Spectrum which only 

(continued on page 8U 
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 
Our new cased keyboard has 52 keys. I Tot these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with 

one hand and it will be a boon for anyone who enters a lot of numeric data The pad is a repeat of the I -9 keys plus (has a foil stop and a shift key The 
numenc pad keys are coloured m red. the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive The 
case measures 15 x 9 x 2 Vi The computer (either 80/81 or spectrum) fits neatly inside. You wd have to remove the computer from its original case.". is 
then screwed to the base of the case The case had ail the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother. 
board (81 model only) which allows I6K. 32K and 64K to be fined in the case AH the connections are at the rear of the case i.e. Power. Mc Ear. T v 
and the expansion port The case is large enough for other addons 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 Ime. 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 We 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 with 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 which simply push into the Sinclair connectors It is a simple two 
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 with spectrum legends, and a sightly different base 

for fining the spectrum nstde, 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 want to change, we can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum PLEASE specify on your order 
whether you require the ZX 81 or spectrum case 

Internal fixing for 
ZX 81 keyboard case. 

• • a* 
ILL IIIIIII * 

- | « * » . 
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t a n M n w 
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Internal fixing for 
spectrum keyboard 
case. 

KEYBOARD 
(SPECTRUM/81) 

SPECTRUM 
LIGHT PEN 

The pen enables you to 
produce high resolution draw-
ings on your own 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 
with software program The 
superb light pen is available from 
DK Tromcs at only 

L 78 YOUR COMPUTER. FEBRUARY 1983 



4K TOOLKIT 
This is the tocxkft which won acclaim in the feature in the August 

1982 issue (pages 29 and 30) of Sinclair User, "ifts the most impressive 
program, fast in execution with clear and full instructions.. .it stands out 
from the rest of the field. " The ZXED is a powerful editor for use on the 
expanded 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 autoime numberer and append, and will run in the 
I6K and 48K spectrum. 

Both at 
only £6.95 

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 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the other, j t only 

4K GRAPHICS ROM £24.95 
The DK Graphic module is our latest ZX 81 accessory. This module 

unhke most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with 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 with their inverse 
1024. This now turns the 81 into a very powerful computer with 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 with a IK/2K/RAM and can be used f a user 
definable graphics so you ca n crea te your own custom character sets. 

WHY WATT? 
ORDER TODAY FOR FAST DELIVERY 

16/64 MEMORY 
F O R Z X 8 1 ^ H 

16K Memory i22.0i 
T(,K(ont^u-d| (19.9S 
MK Memory tS?.")5 
64K |un<aird| t49.9S 

The above illustration shows the casing for the 16K or massive 64K 

I 

MEMORY 
16K MEMORY EXPANSION £22.95 

The 16K 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 
statx: Ram. The Ram Is manufactured with 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 (UNCA5ED} £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 tn the 64K grving nearly 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 813/«2-16384 is 
switchable. 64KJUNCASEO) £49.95 

| Please stale type of maclww. when Rom memory w e . quanuty and place when tydetmg 

Please send me @ £ 

Please send me @ £ 

Please send me @ E 
Please add on El .25 for PIP 
In enclose cheque/P.O. payable to DKTronics total E . , 
or debit my Access/Barclaycard [ [ j | u 
Signature . 
Name , , . 
Addfest . . 

Send to DK Tronics. 23 Sussex Road, Gorleston. Gt. Yarmouth, Norfolk. 
Tel:Gt Yarmouth(0493)602453 

a f t r o n i c s 
New colour brochure now available, wnd SA£ 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 rang^ of 
Software . Hardware . Books . Magazines , 
Keyboards . Ram Packs . Graphic Roms . I/O Ports . 
3tc. 

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 
MAIL ORDER 

SOFTWARE WRITERS! 
GOOD SOFTWARE WANTED -

EXCELLENT ROYALTIES 

PRINTER FOR DRAGON. BBC,ETC £1fiO 

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. 
• 8 0 x 2 5 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. 
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(continued from page 77) 
inverts the Ink and Paper colours — which 
this routine does not alter. 

Scrcen 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 + 4rc POKE X + 6,b POKEX + 7,d 
So if 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 will not work properly. A^o 
note that you cannot Print on line 24 with this 
routine. 

Ink Change: this — see listing 10 — changcs 
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. Sec 
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/OfT: the routine shown in listing 
13 makes the whole scrcen bright — Poke 
X +9,246 — or returns it to normal brightness 
- Poke X + 9, 182. 

Attr Fill: the fourteenth listing changcs the 
attributes for a box height a, width b and of 
top left-hand corner at 3 point c,d where c and 
d are co-ordinates used by the Print At system 
to denote a point on the scrccn. 
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 V and 
initially Y - 0 . I f Flash is on add 128 to Y, if 
off add 0. I f bright is on add 64 to Y, if ofFadd 
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 x8 )+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 are the same a? for the 
previous routine. 

Attr Left Scroll: as listing 16 but scrolls left 
replacing the rightmost column of the box 
with either 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 character 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 scrcen — 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 - Peek 23730 + 256 X 
Peek 23731. I f this number is W then W - Q X 
6912 — where Q is the number of screens to 
be stored — will tell you the address to Clear 
RAMtop to — see 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 scrcen so Clear 
25635 is all you need to use. In order that the 
routines know where in the memory a scrccn 
is to be fetched from or sent to you must do 
the following for all the routines: 

POKE X + l, W-INT (W/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 scrccn running 
over on to another by accident. 

I f you are using the RAMtop method for 
storing the machine-code routines then be 
extra careful, or you will 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 
scrcen that was in the memory is now 

displayed. See listing 20. 
Over Print Screens: This overprints a scrcen 

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 changc the Gotos and 
Gosubs so you will have to alter ihesc 
manually. I f the first line is renumbered L and 
the value by which L is increased is M then: 

POKE X + 5, M -INTIM/2561 
POKE X + ( INT1M/256) 

POKE X+8 , L INTd/256) 
POKE X + 9, INT(L/256) 

For fun you might try renumbering all lines 0 
or try using a starting value greater than 9999. 

The uses of these routines arc 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 effects are possible using the scrccn 
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 are 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 I. Hexfoader 
1 REM ...ENOUGH f o i l s t o p s t o 

h o l d t h e a i C h i n e codc r o u t i n e . . 
5 LET «»S+F»EEK 2 3 6 3 S + 2S6 . 

8 3 6 3 6 
ie> FOR n=a T O • *SOO READ a i _ 
15 LET X -LODE a g - a o - ( 3 9 * ( a * > £ 

••>> LET y =CODE s » < 2 ) - 4 - 0 - ( 3 9 » i a * 
fj»> >"£" > » 

2 0 P O K E n , x » i 6 + y N E X T n 
RAMTOP ATTHOD USER* CHANGE 
l i n e 5 t o . S CLEAR X: LET 3=X 
• h e r e x i s t h e a d d r e s s t h e y n e e d 
to ICVI Rf lmOP t o . 

Program 2. Start of line finder. 
900®>REH s t a r t of l i n e f i n d e r 
Q01O LET a-PECK a363S»aS&»PEEK a 
3 8 3 6 
9 0 3 O C L S : P R I N T " L I N E N O . " , " R O D 
RCS5"" 
9 0 3 0 sr PEEK I a < >334 THEN 5TO 
P 
9 0 4 0 PRINT PEEK a<256tPEEK < i f l > , J +5 
W 5 P LET j v i U t P E E K <a+2>+296»PE 
EK I j t 3 ) 
0G60 CO TO 9 0 3 0 

Listing 2. 
100>AEM HI-RES UP SCROLL 

97 urn c s l o n g 
I 0 S D R T R " 2 1 " , 0 0 " , " 4 0 " , " 0 6 " » " 0 

3 " , " C 5 . " 0 6 " , " 0 O " , " C 5 " . " 0 6 " , " 0 7 " 

, " C S " . • • 0 C " . " B 0 " , • f t t?" , • 1 1 " , " 0 0 " , " 
0 1 " , " 1 9 " , " d l " , " l S " . " ( b " , " 2 3 
" , " I B " , •• I 4 " , 1 1 " , " « B " , " M " , " 1 9 " , 
" c l " , " 1 0 " j. " e a " 

10-1 D A T A " C l " 7 6 " / , r « M / , 0 1 " , " 2 
, " 1 « " , " C S " , " 0 6 " , " 2 0 " , " 1 1 " , e 0 " 

. 0 6 , « S " , " a 7 " , " t d " , " S 3 " . " d l " , " 
7 f , - i B " i " e b " / , s 3 " , " 1 0 " , - f a - , " i i 
: : i 0 ® ® : : £ ; ® 7 " - " a ? " > - • « " > " « » " - • • « i - , 

1 0 6 D A T A " t l " , " 7 0 " , " f t " , " 0 1 - - a 
® . "&V. -i 1" , ' 2 0 
' r W V J B " , " 1 9 " , " d l " , * 7 « " •• l a , " 
t b V S 3 i T i ® " " c l " . " I O " , " * c , " 0 6 " , " 2 0 " , "60." , " 0 0 - , - 2 3 " „ " 1 0 " 
' l b " , C 9 

Listing 3. 
1 » 0 > R 6 M H I - R E S DOUN S C R O L L 

b v l e s l o n g 
1 0 2 D A T A " S I " , " f f " , " S ? " , " 0 B " , " 0 

3 " , " c 5 " , " 0 b " / 0 8 " , " c S \ " 0 6 " , " 0 7 " 
. " C S " , " 0 6 " , " 2 0 " , " • O " , " 1 1 " , " 0 0 " , " 
n i " , " 4 V " , " « d " , - s a " , " d l " . " 7 e , " A a 
" , - e b " , " 2 b " , " 1 0 " , " f 2 " , " 1 1 " , " « 0 " , 

6 " 
104 DATA " d " , " 7 8 " . " f e " , " 0 1 " , " 2 

B " , " 1 6 " , " C S " , " 0 6 " , " 2 0 " , " 1 1 " , " « © " 
, " 0 6 " , " e S " , - "19" , " d l " . ""•• " , " l i " . 

- 1 9 " , " c i - , ; - i 0 " , 
1 0 6 D R T f i " " t l " . - 7 © ' , " / « •' " P I - t ' S 

6 " , " 1 3 " , " C S " , " A B " , , " 2 0 " 
• • 0 0 " " C S " , " j | 7 " , " « d " , " 5 2 " , " d l " , ' 

••, - l a - , • • « » > " , - a n " , " I © " , " r 2 " , " c i 
" " 1 0 " " J a " . " 0 6 " , " 2 0 " , " 3 6 " , " 0 0 " , 
" 9 b " , " l ® " , " f b " , " C 9 " 

(continued on page 83) 
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ANIROG Computers O N E S T O P S H O P F O R S O F T W A R E A N D B O O K S 
S P E C T R U M - V I C 2 0 - Z X 8 1 - C 64 - D R A G O N 32 

VALUE FOR MONEY SOFTWARE SY ANIROG. FOR VIC 20 
Our packs ol seven games contain a balanced mixture oi action packed 
arcade style, board and adventure games. All are in Hi res Graphics for 
unexpended VIC and offer exceptional value for money at only CG. 

PACK OF SEVEN (VOL 11 - PACK OF SEVEN (VOL 2) -
TINY TOTS SEVEN Gamti (or young children. Bright colour graphics 
and exciting sound effects are social features of these specially written 
programmes 

PUZZLE - ADVENTURE ORACULAR (3K EXP) 
The Count is resting, find tho things you need to do ihe deed. After 
sundown which is soon I * 

ARCADE MACHINE CODE PROGRAMS: FOR STO VIC 20) 
SPACE RESCUE A belt of orbiting asteroids has trapped your crew. To 
rascue them you must pilot the shuttle to the planet surface and beam 
thorn up one at a time, fuel i$ limited tool JS Ktiys 

CRAWLER Cemipedc;> in the mushroom garden move at a fantastic speed, 
they must be destroyed. Mushroom planting (leas will box you in! Watch 
out for spaders! Shoot fast to survive JS. 

CAVERN FIGHTER An exciting version of scramble many hazards in a 
random course. Fuol shortages will of course add to your problems. J S 

NtWMULTI SCREEN GAMES 
Comirv 
Pi 
II 

Otning next month 16K games for the Vic-20 with lull giaphics and sound: 
HARAOHS TOMb: ZOKS KINGDOM, and SPACE ADVENTURE XNENOS 

A L L A N I R O G T I T L E S A R E O N L Y £6 E A C H 
T W O O R M O R E I T E M S 7 . 5 % D I S C O U N T . 5 I T E M S -
£ 1 . 0 0 E X T R A D I S C O U N T . A N Y M I X O F B O O K S O R 
S O F T W A R E A C C E P T E D 

Mail Order 
Payment by cheque, 
P.O. or Visa 

26 B a l c o m b e G a r d e n s , 
H o r l e y , Su r rey . 
H o r l e y (029 34) 2007/6083 

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 tefecton of computer boots Massive stock of boot* and software Oescutch within 

hours ol ioc«ipt 0< ordri 

S E N D S A E F O R C A T A L O G U E . P L E A S E S T A T E T H E C O M P U T E R 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! 

L A D Y 

F R O G S I 

Persona l S h o p p e r s W e l c o m e at 

C O - O P C R A W L E Y 
E l 
[ Acctss ] 

« H m < » m n « « • • » • » » » • 

SIR Computers Ltd. 
Agents for Acorn and Torch Computers 

B B C M i c r o c o m p u t e r s 
Mode l A £299 .00 
Mode l A + 32K R A M £339 .00 
M o d e ! B £399 .00 
Mode l B + Disc i n t e r f a c e £479 .00 

B B C C o m p a t i b l e T E A C D i s c d r i v e s 
Sing le d i sc d r ive £249 .00 
Dual d i sc dr ive £459 .00 

T o r c h D i s c u n i t 
This is a c o m p l e t e p a c k a g e inc luding a 2 - 8 0 p r o c e s s o r , 64K 
R A M , Dual d i sc d r ive a n d t h e C P / N o p e r a t i n g s y s t e m — fully 
c o m p a t i b l e wi th all ex is t ing C P / M s o f t w a r e . Requ i r e s a d i sc 
u p g r a d e d BBC Mode l B. 
T o r c h d i sc p a c k £1 ,149 .00 

« C 0 R N 
COMPUTER 

8K ROM + 2K RAM £ 1 4 9 . 5 0 
8K ROM + 12K RAM £179 .00 
1 2 K R 0 M + 1 2 K R A M £199 .00 
16K ROM + 12K R A M £229 .00 
1.8 A P o w e r s u p p l y £8 5 0 
A T O M Disc pack £345 .00 

please add £7 .50 for interlink delivery of 
C o m p u t e r s & Disk Drives 

B B C 

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 paye 81) Listing 1 
1 0 @ > R E M M E M O R Y L E F T 

14- b y t e s l o n g 
1 0 2 D R T f t , , 2 1 " / M " V

, , 0 0 " < / ' e 
d , " 5 b " , " & 5 " , " 5 c " , a 7 " / , e d , ,

( 5 2 " 
, " 6 5 " , " t l " , " C 9 " 

Listing 4. 
1 3 0 > R E M H J. - R E S L E F T S C R O L L 

3 2 b y t e s l o n g 
1 0 2 D R T R " " 2 1 " , " 0 0 " , " 4 © " , ' c 

0 " . - c S " . v S 6 " " 7 6 . " , " C t " , " 2 7 " 
" 7 7 , , 2 3 " / ' 7 e " / ' c b " / ' 2 7 " , 7 7 " , " 

3 0 " . " 0 S " , " 2 b " , " 7 e " , " C b " > " C 7 " , " 7 7 
" .. " 2 3 " „ " l e - ' / ' f l " , " 2 3 " / ' C l " , " l 0 " , 
" e & " . " c 9 " 
Listing 5. 

1 0 0 > R E M H I - R E S R I ^ H T S C R O L L 
3 2 b u t e s l o n q 

1 0 2 D H T f l " " 2 1 " , " f f " , " 5 7 " , " 0 6 " , " C 
" e e ' V ' l f " / ' 7 e " / ' C b " , ' 3 i 

c 

. 0 0 " " d l " ( " 4 1 " , " 1 0 - ' " e r f " 
. " c 9 " 

List it.g 15. 
1 0 0 > R E M H 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 " , ' 1 1 " ; , " 2 0 " , " 1 6 " , " 2 1 " , d f " , " 5 7 " 
" f 5 " " d o " " 1 1 1 , " 2 0 " , 0 0 " , " 0 4 " •• 

1 9 " / ' 1 0 " . " f d " . " 4 1 " , " 0 4 " , " 2 3 " . " 1 0 
" " f d " 

1 0 4 - D R T R " ( J l ' / • 4 £ - , / - 8 S " / , t S ' , " 0 
8 " , " 0 0 ' . " 4- b* , d 5 ' , " £ 5 , " 1 1 " , 

e l ' V ' d i " / ' c l " / ' 7 © '* , " 1 0 " , " e c " . " f l 
" , " 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 W N 
& 2 b y t e s l o n g 

j >- , f c , i r , / e , L o , o r I 0 o n o T o '• ^pa '• 'z f • • •• a i •• n 
•"71" " O k " " 7 6 « n A r i . .. f n l H O c / f , 1 , , tf 

" O ' T 1 <• i n I. ii I . „ .- „ „ ^ J * i , c l ? i l o , 2 1 d I j 5 7 

Listino 6 f 0 ' . ' d 
e S " . " C ^ 

Listing 6 
1<2K& R E M 1 C H R . L E F T S C R O L L 

2 5 b y t e s l o n g 

© 0 ' 
, " C 9 ' 

Listing 7. 
1 0 0 > R E M 1 C H R . R I G H T S C R O L L 

&5 bytes long 
3 L 0 2 D R T R " 0 & " , " c » " , " i i " , " f f ~ . " 5 

7 " , " d 5 " , " e l " , " 2 b " , " C 5 " , " 0 1 " " I F " 
. " 0 0 " , " l a " , " e d " , " b d " , " 2 3 " , " 7 7 " , " 

2 b " , " 2 b " , " l b " , " c l M j " 1 0 " , " f 0 

Listing 8. 
100>REM I N U E R T S C R E E N 

1 9 b y t e s l o n g 
1 0 2 D R T R " 2 1 " , * 0 0 " , " 4 t f " , " 0 t j " , " 1 

8 " . " c 5 " , " 0 & " , " 0 0 " , " 7 e " , " e e " , " f f " 
. " 7 7 " , " 2 3 " , " 1 0 " , " f 9 " , " C I " j " 1 0 ' V J ' 
f 3 " . " C 9 " 
Listing 9. 

1 0 0 > R E M S C R E E N F I L L 
3 0 b y t e s long 

1 0 2 D R T R " e e " , " 4 » " , " a i M , " 1 & " , " 0 
0 " , " 1 1 " , " 2 0 - * , " 0 0 " , " 4 5 * * , , - c y 
, " 4 3 " , " 3 e " , • 1 6 " , " d 7 " , " 7 c " , " d 7 " , " 
7 a " , " d 7 " . " 7 9 " , " d 7 " , " 1 4 " , " 1 0 " , " f 4 
" , " 2 4 " , " c 1 " , " d 1 " , " 1 0 " , " e C " , " c 9 " 
Listing 10. 

1 0 0 > R E M I N K C H R N G E 
2 5 b y t e s l o n q 

, " c 9 " 
Listing 11. 

1 0 « > R E M R R P E R C H R N G E 
3 1 b y t e s l o n < j 

1 0 2 D R T R " 3 £ " , " 0 0 " , " C b " , " 2 7 " , " C 
b " , " 2 7 " / ' c b ' ' . " 2 7 " . "fe6" . . " 3 3 " , S ? " 
, " 2 1 ' ' . 0 0 " , " 5 5 " , " 0 & ' , " 0 3 " , " c S " . " 
0 e " , " 0 0 " . ' 7 £ " , " 6 6 " . " C 7 " , " b 2 " , " 7 7 
" , " 2 3 " , " 1 0 " , " f 8 " . " c l " , " 1 0 " „ " f 2 " , 
" C 9 " 
Listing 12, 
100>REM F L A S H O N / O F F 

17 b y t e s l o n g 
102 D R T R " 2 1 " . " 0 0 " , " 5 8 " , " 0 6 " , " 0 

3 " , " c S " , " 0 f c " ^ " 0 0 " , " c b " . " f e " J " 2 3 " 
. " 1 0 " . " f b" , "Cl" , " i 0 " , " f 5 . " c^" 
Listing 13. 
100 .•> R E M B R I G H T ON/OFF 

17 bytes lonq 
102 D R T R " 2 1 " , ' 0 0 " , " 5 3 " , " 0 6 " , " 0 

3 " , " C 5 " , " 0 6 " . " 0 0 " , " c b " , " f 6 " , " 2 3 " 
. 1 0 " , f b " , C I " , ' 1 0 " , " f 5 " , " C 9 " 
listing 14. 

1 0 0 > R E M R T T R F I L L 
4-4- b y t e s l o n g 

Listing 17. 
1 0 0 / R E M R T T R L E F T 

5 2 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 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 ̂  ** ** 1 '* 

1 0 4 D R T R " 4 - 2 " , " f 1 " , " c 5 " , ' 0 & " , " 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 1 " , " 1 0 
" , " £ 9 " , " C 9 " 
Listing Its. 

1 0 0 > R E M R T T R R I G H T 
5 1 b y t e s l o n g 

1 © 2 D R T R " 3 e " , " 2 f " , " 0 1 " , " 6 0 " " 0 
0 " , " 1 1 " , " 2 0 " , " I S " , " 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 " , " 0 0 " , " 0 4 L 

1 0 4 D R T R " 1 9 " , " 1 0 " , " f d " , " 4 1 " , " 2 
3 " , " 1 0 " , " i d " , " d 1 " " 4 2 " . " 0 4 " - f 1 " 
, " C 5 " , " 0 6 " , " 0 0 " , " 4 b " , " 0 d " d 5 " , " 
e 5 " , " d l " , " i d " , " d 5 " , " 2 b " , " e d " , " b e 
" , " 1 2 " , " e 1 " , " 1 1 " , " 2 0 " , " 0 0 " , " 3 7 " , 
" e d " , • 5 2 " , " d l " , " C l " , 1 0 " , " 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 u t e s l o n Q 

1 0 2 D R T R " 1 1 " , " 3 2 " , " 6 4 " , ' 2 1 " " 0 
0 " , " 4 0 " , ' 0 1 " , " 0 0 " , " l b " , " e d " , " t > 0 " 
, C 9 ' 
Listing 20. 

1 0 0 > R E M S W H P S C R E E N S 
2 8 b M t e s t o n q 

1 0 2 D R T R " 1 1 = . " 3 2 " . " 6 4 * , " 2 1 ' , " 0 
0 " , " 4 - 0 " . " 0 6 " j " 1 3 " , " £ 5 " , " 0 6 " , 0 0 ' 
, " C 5 " , " 7 e " , " "f 5 " , " l a " . ' 4 - 7 " , " V 1 " , " 
a a " , " 7 7 " , " 2 3 " , " 1 3 " , " C l " , " 1 0 " , " f 3 
" , " C l " , " 1 0 " , " e d " , " C 9 " 
Listing 21. 
100 >REM OUER PRINT SCREENS 

S 5 b y t e s l o n g 
1 0 2 D R T R " 1 1 " , " 3 2 " i " 6 4 " , " 2 1 " , " 0 

, " 4 0 " , " 0 8 " , " l b " , " C S " , " 0 6 " , " 0 0 " 
, " 7 * " , " f 5 ' r , " l a " , " 7 7 " , " f 1 " , " 1 2 " , " 
2 3 " , " 1 3 " , " 1 0 " , " f 6 " , " C l " , " 1 0 " , " f 0 . . ^ . . c g . . 
Listing 22. 

1 O 0 > REM RtMUriE^ER 
3 8 b ^ t e i i o n j 

1 0 2 D R T R " e d " / - , . 6 b " 1
 , 5 3 " ' i " S C " / " 0 

1 " , " 0 c 1 , " 0 0 " , " 1 1 " , " 6 4 . " , " 0 0 " , " d S " 
. " e 5 " , " e d " , " 5 b " . ' 4 b " , " 5 c " , " a f " , " 

e d " , " S 2 " , " e 1 " , " d l " , " c 8 " , " C S " , " 7 2 
" 2 3 " , " 7 3 " , " 2 3 " , " 4 e " , " 2 3 " , - 4 5 " , 

' 2 3 " " 3 9 " / ' e b " , " C l " / - 0 9 " / e f c " / ' l 
. " e 4 " • 
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A t o m bask, condenser oi AB i ; can pet foim 
all the compaction functions and remove 
Rems, spates. unncu^ai ) brackets iuu 
variables from Nexr commands n ' l 
commands may be converted ie» then shuit-
form veision and piogjaiii lines concatenated 
to produce lines of up to 254 characters in 
length. All or these [unctions are menu 
selectable and art pi<<g>.<iuiueu into ABE at 
the stau of the run. 

I f you now look ai the listing you will see the 
ABC itsell is compacted \Viicu you type ;hL 
program in you wili have to break the long*i 
lines down into two ui more shortei ouo 
Enter the program into the uppei text 
using short-form commands iinoaghoau 

Now type Run. then lisc and Print &I ind 
enter the machine tode listed in liguie I . i'ou 
can now use ABc. in the uppei text space, but 
if you want to be able to use it in either text 
space you will ne.vi have to copy each routine 
into lower texi space and compact it using 
ABC. 

Stoie each routine on iape and when they 
arc all compacted, assemble (hem into one 
program in the lower text space Again type 
Run then Esc and Print &L I hen emci .lie 
machine code listed in figure 2 It you tried 
compacting the machine ..ode <u u a ill ahead) 
have found out thai il is nut advisable. vJucc 
you have done this ABe is complete 

ABC may be loaded fiom tape into ciihei 
text spa^e. If it is loaded into the lowci text 
space starting at #2900 it will almost 
completely fili the available R A M and the 
value of Top will be # 3BFB I his means thai 
if you see any of the invcited (3> markers t" 
preserve line numbers referenced by Uoto, 
Gosub and similar commands, (he imeipeici 
will generate an "out-ol memory" errot 
error 30 — because it is tiying to dimension an 
array element in non-existent R A M locations 
above # 3BFF. 

I L 
L 
L + 1 

-EA 
A4 
80THEN. A9 0 G 8 * 8 0 C 8 F 0 1 0 B I 8 0 
8D 02 B0 88 91 80 C9FF F0 IB C8 C8 
DO FO E6 81 B1 80 C6 81 88 91 80 E6 
81 C8C84C U0 3BEAFA AJ 71 FF84 
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 ;duld be 'I.oaded 
into the lower text space stalling at * 

LOAD ABC 2800 
The second solution is to change the 

parameter A in line 30 of the piogram A holds 
the base-address of the at ray and is noimally 
set lo Top. I his can be changed to store the 
array any where m mcuioiy (i ma> be set to 
# 2800, when the array will be atoied in the 
bottom part of the lower text space, oi to * 
8100 when the anay wiii use the iower half of 
the screen,or to » 2920 which win vausc she 
array to be stored inside ABC itsell. 

I f you choose the 1 alter option jrOU rtilij 
course, be overwriting pan of ABC — the 
menu — which will have already been finished 
with by the time the array is set up. You will 
not afterwards be able to Run the program 
again without reloading it 

This problem de>cs not occur if rtBC is 
loaded into the upper text spate where more 

COMPACT 
BASIC: 
EASY AS 
ABC 
Slim down those outsize programs to fit your 
memoiy with David Beny s Atom Basic 
Condenser routine ABC. 
RAM is available above the program So load 
ABC. into your chosen text spate with the 

l.oad vomuiand: 
LOAD ABC 2900 
t-OAU ABC 2800 

•LOAD ABt. 8200 

Next load the laigel progiam that is the 
program to be reformed, and mark any lines 
referenced by Goto, Gosub and similai 
commands with the dummy lable |(3»| 
inverted @ 1 have used a line on eithei side of 
a chaiactet to show chat it is inverted 
0320 GOTO 0400 
0400|@|REM this line numbei will be saved 

1 hese line numbers will be the only ones 
preset ved aftei processing is complete all 
otheis will be icmmibered An) numbei of 
!@ labels may be used and ABC removes 
them after processing. 

Now point lhe interprclct to ABi b> 
changing the comet.ts ol location 18 

?I8 - # 28 
?18 = # 82 

l o exctute ABt type Run Immediately 
after the tun starts the menu is printed 1 he-
available options are: 
C Short form commands 
N; Remove variable from texi 
P Retnu.e dti pd> en diesis 
H Remove aii Rem statements 
S Remove all spaces 
Wj Wrap all Basic lines 

I he capital Icttcis arc inverted characters 
1 he piogtaiii iheh asks ,ou to Input a 

command su ing 1 his is made up ot ou t ui 
more menu selections - inverted capital 
letters; these are the actual labels used to 
control the program jumps - entered immedi-
ately aftet one another, 

CiN|S 
S 
CjNjP|R,S|W 

ABt then prompts for the most significant 

byte MSB of the target piogiam addiess 
Foi exampie in a progiam at 29uu ihe MSB is 
* 29 and in a piogiam al 820U the MbB is 
* 82 

Note that these aic MSBs ot ihe laiget 
program, not ABC 

All command-string entries are verified 
ABt; will noi ateepi any entiy nhich is not 
one of the inverted letiets |CjN|P| R|.S W If 
an incoireet entiy is made the toinmaiid string 
is primed; the intoned eutiy unhealed, and a 
correction requested During this correction 
phase you may emei ari invcucd | B whieh is a 
dummy activity B • blank - and can thus 
be used lo eliminate an entry il required 

ABt. also contains an eiiot-trapping routine 
which ensures that il any runtime eirors 
occul the taiget program is not left in a semi 
processed stale 

At the stan ol eath routine ihe bell is iung 
I f any Key is picssed immediately altei ihe bell, 
that routine is skipped It no key is pressed the 
attivily continues aftei a shou pause 

ABt is of modulat tousiruaiou Once the 
command string is entered processing is 
effected by a series of talis iu siibiuuiines I hi 
actual ->ubioutnits called aiui the oidci of 
their calls, is controlled by (he command 
siting cmcred 1 wo routines aie always tailed 
ihe initialising routine and ihe tei initiating 
routine and these take cute ot the 
housekeeping 

1 he initialising routine ctiaiiges all .he line 
numbers in (he laiget piugiam to £eio, stores 
any line uumbeis marked with the dummy 
label mvciied @ and icplaccs spates in For, 
Until and It statements thai aic necessary 
for their correct interpretation with 
inverted blanks AS( I I * 80 

1 his shuit-foim lodiitie S icplatca all 
Basle • nniniands ^' li hen -.nun form 
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version. For example Print is replaced by P.; 
Input by In.; FUntil by FIT.; Gosub by GOS. 
ctc. Over 40 commands are processed by this 
routine which also displays the command 
being changed 

The control variable in a For-Next loop 
need not be included in the Next command 
The Next *.T»riable N routine removes all 
such variables from \'cxt and N commands 

The remove parenthesis P — routine 
removes sets of brackets which do not enclose 
one of the following: 

> % & * f < ~>? i]ll 
Note that the list does not include the hash 

symbol l eaving this out creates a problem 
only when assembler instructions of the 
following form are used: 

STA (#80>,Y 
T h e remarks routine — R — removes alt 

Rem statements, whatever their form-
i c REM All of this !<ne Arill be removed 
201 A'REM The 'me number and label will 

be lefi 

30 A 3;REM The statement A - 3 will be 
left 

The spaces routine — S — removes all 
remaining spaces within the program Spaces 
necessary for correct interpretation are 
exchanged by the initialising routine for 
inverted blanks and are thus not affected by 
rhis routine 

The line w a p murine W makes 'i$e nf 
rhe fact that while the length of lines of Basic 
rext in a program is normally limited by the 
size of the input buffer to 64 characters, rhe 
interpreter can handle lines of up to ?®>4 
characters This routine generates 'ints of up 
to the maximum 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 if any of these are presen* 

You should note that, once this routine has 
been mn :

 rhe Atom's Editor will be unable to 
change new program lines which arc longer 
than 63 characters, so make sure ymtr target 

program is thoroughly tested out after all 
other operations arc complete, before you use 
this routine. 

The terminating routine — T completes 
fhe processing by removing all inverted @ 
labels replacing inverted blanks with spaces 
and icnumberint: <he entire target program, 
taking account of my lines previously marked 
with inverted markers The following 
example indirares the numbering sequence 
used First, before processing: 

10 REM finamplp 
20 INPUT A.GOSUB A| 
30 !F A 3 GOTO 50 
40 PRINT A;END 
50 @ PRINT A 3".END 
60 A| RETURN 

The vertical lines indicate inverted characters. 
After processing 

1!N A GOS AI.IFA - 3 G 50 
A E 

50P A 3 ,E 
SI'AIR. • 
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IXAf l 
ELECTRONICS " 

New Books N«w Software! 
For ORAGON 32 and TANDY TRS 80 

colour r o m puters 

101 program lips & treks . tS 9S 
55 programs home/schooi/otfice t7.4S 
55 MORE programs home/stfwol/ofta t7.45 
Cokw compiler graphKS t7 «5 
Colour computer sonqtwok tS.95 
Al books complete with adjustments tor DRAGON 32 an ELK4N exdusw; 

IAdrf SOp per kwk p A p af lo mil CI SO »e 

Now Software for HRAGON 32: 
ORAGONWORP word pro^ssnp program 
DATABASE (500 card index) 
HOME ACCOUNTS 
"Towers of Hanoi' game 

Send lc M tet o13tlw games 

117.95 
119.95 
119.95 

Nl f t 4 95 

•RAINBOW" m a g a z i n e - a Fabulous monthly magazine 
for alt T R S - 8 0 and DRAGON 32 colour computer 'jpers 

Sni 11 95 Ipta tari* ?6p in j tar tMpk caff 
Send cash c*wque. Ac©?ss or V«a O t 1 Nn Ask for our 

New FREE pocket Srocfve Trade enqumes wlconv1 anytime 
EIMN ELECTRONICS (Drpt rt| 

FREE POST. 28 Bury New Road Rrestwch. Mancnetfer M2S 6L2 or telephone 
061-791 76l3|24kr » rm| Stt Inl Hsl t* Prot* 256 2022 

W h y s h o u l d g a m e s p l a y e r s h a v e a l l t h e f u n ? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 4 8 K Z X S p e c t r u m 
W e t a k e Z X c o m p u t e r s ser iously 

S e r i o u s s o f t w a r e w h i c h y o u wi l l e n j o y u s i n g 

With SUPERPt AN VOU can put 
your ZX Spectrum to serious use 
in the homo, school, club or small 
busr.ess 

Create and update an analysis 
sheet ot spreadsheet within the 
Spectrum's 48K RAM 

Save the chan on cassette View >t 
using the TV screen as a window. 
Update it from the keyboard Prmt 
it on vour ZX printer (optional! 

W» have delayed advertising th« 
product until now to ensure 
availability 

^ VIDEO 
SOFTWMI IIMITIO 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 
Tel: 038-483 2462. 

• Machine coded scrolling with 
user variable windows. 

• Binary coded decimal arithmetic 
IBCO). 

• Variab't 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 morel 
• Audit trail of al entries. 

SUPERPLAN. The complete do it-
yourself analysis ctiart generator 
and processor f12. 

SUPERPACK 1. Four leady-made 
charts for business s?les 
daybook, purchase daybook, cash 
book and petty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator CI. SAE lot data sheet 

Cash wrth order for immediate delivery prices include VAT p & p 

A TOTALLY N E W A N D O R I G I N A L G A M E 
F R O M S O F T W A R E FARM 
FOR 16K Z X 8 1 

YOUR M I S S I O N 
To penetrate the Witches Defences, Enter 
her Cav»m and Destroy her wicked Heart 

T H E W I T C H E S D E F E N C E S 

STMA^MITFS AND STALACTITES .vhi'h grow«cro« yo j r pat*. 
PI-h; a A-ay through with your l_i2er Cannon tbut-beware a s u f p " ^ 
is in store ^ure you!). 
VOLCANOES tc get past 3'we - i ' you cani ane-er ncreesmg 
iToum of white hot Larva to avoid Ihe closer you get to the witches 
cavern. 
VAMPIRE BATS that cling to your ship, making your conuois sVggish 
a«v> oi'v ;i; /m: »re not careful) Jraoging vo., down to your 
dostructior 
CAVE-INS sh<* 11 you hit the side of the cave .v.th yrvai **<>• Cannon 
or Bomb, part of the roof will cave in on you • the g rea t s ihe 
lands'des :o avoid aach time", 
THE NEARFR you gei to ihe Witches Cavem. the more o4 ner De'onct 
she will throv. at you at once. Should you survive 3" ?f them (hiqhiy 
unlikely! "her you must contend with the Witch he-sHf1 Avoid being 
turned to i?y her spells while attempting to destroy ber wicked 
Heart!. 

* 1 or 2 Players 
•Written entirely in Machine Code ' Mystery Sco'e positions to bomb 
•Halt i f F«-<e *5 Skill Levels 

DESTINED TO BECOME A CLASSIC! 

AND ONLY £5.95 
THE SOFTWARE F A R M 

C R A t G O F A R M , B O T A N Y BAY. T I N T E R N , G W E N T % 

SPECTRUM 
24 LINE I N P U T / O U T P U T P O R T £18.95 
( m o t h e r b o a r d n o t r e q u i r e d ) 
M O T H E R B O A R D - S IX 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 R U M 28 W A Y C O N N ECTOR £ 3 25 
M A L E C O N N E C T O R £ 1.90 
34 W A Y R I B B O N CABLE per metre £ 1.80 

ZX81 
40 KEY K E Y B O A R D £20.00 
S P A R E K E Y S each £ 0 .25 
M O T H E R B O A R D - T W O S L O T S £15.00 
24 LINE I N P U T / O U T P U T P O R T £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 FEMALE C O N N E C T O R £ 2 . 5 0 
M A L E C O N N E C T O R £ 1.60 
24 W A Y R I B B O N CABLE p e r m e t r e £ 1.40 
G E T T I N G A C Q U A I N T E D W I T H Y O U R ZX81 £ 4 .95 
P R O G R A M M I N G FOR REAL A P P L I C A T I O N S £ 6 .95 
REAL 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 C O D E £ 7 .50 

Prices ire for built 'terns. Postage 40p under €4.00. 
Export postage !surface) ft.80. Send SAE for full catalogue. 
Cash with order or ACCESS 

OfPT YCl 

REDDITCH ELECTRONICS 
21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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Sorcerer's Castle £5.50 
New from Mikro-Gen - takes you into a world oI magic and mysiery. 
Graphical position and a host of options with this exciting adventure 
game (or the 48K Spectrum 

Scramble £5.50 
High-speed arcade game - the fastest available Thrust altitude, fire 
and bomb controls. For 16K or 48K Spectrum 

Masterchess £6.95 
The program for the real player - a powerful, adventurous and 
enjoyable chess game lor the 48K Spectrum 

And for your ZX8I: 
Scramble + Frogs + Paintmaie + ZX Chess + Breakout + Space 
Invaders • Asteroids + Tempest + i K Gamespack + Debug 
JU hmM on cwutli rtl mnrt tut; tltS (ZX Cktu tB SCI 

Hy Ku » « . n ol tn* vicGt* </ Dtogrvn* ^ O i w c a i i.!UC4»Offi ioc*i»i«. >•! i»d*»clt'owt'̂  mmtMcftmniC**** âke cuojtvPO • Mr»o<» IIM'umm tie add *Oc cm'.t 

24 Agar Crescent Bracknell Berks RG122BK 

no/com 
SPECTRUM 

Colossal Adventure: The classic main-

frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 

Adventure Quest: From the Great Forest; 

up Ore Mountain; through caves, desert, 
swamp, fire, lake and ble&fc moorland on 
an epic quest to defeat Tyranny. 

Dungeon Adventure: NEW! The dungeons of 

the Demon Lord have survived His fall. 

Can you acquire their treasures first? 

Each Level 9 adventure is packed with\ 
puzzles and has over 200 individually <5 
described locations - a game could take 
weeks to complete! Only data and code 
compaction allow us to provide so much. 

Each adventure requires 32K of memory & 

costs £9.90 (including VAT and P&P). 

Send order, describing your computer, or| 
a SAE for full details to: 

L E V E L 9 C O M P U T I N G 
,229 Hughenden Road, High Wycombe, Bucks 

Professionally Written and Produced 
Software for the Home Computer 
From M. E. Evans the author of the highly 
acclaimed 3D MONSTER MAZE and 
3D DEFENDER for the 2X81 comes T W O 
G A M E S FOR THE SPECTRUM 

3D TUNNEL 
(16K £r 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 £t 
down and side to side to find out. All 
in 3D of course I" 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 for"SINCLAIR USER 
Trade enquiries welcome at address below 

Available 
mid-Jan. 

NEW GENERATION SOFTWARE 
FREEPOST IBS3433I Oldland Common, BRISTOL BS15 6BR 

(no stamp required in UK) 
or for INSTANT CREDIT CARD sales ring 01 930 9232 

s.a.e. with enquiries please. 

Please send me off 3D TUNNEL/ off ESCAPE, 
at £4.95 each (inc p&p and VAT). I enclose cheque P.O. 

Mr/Mrs/Miss ... 
Address 

pott code 
YC01 

7 > 
U3(3B\ 

f 

< 
/ 

/ / 
/ 

(A»B) 
S*ACt ADVENTURE I Mod. I) Uacnlna Codt tliKJ 
Our twit Inline gam for in. Ale, m r.wlttfn and 
•nhanctd for the BSC . Intriguing minium of Sp«a 
Invaden. Mai. and Advont̂ ir. All In on* nan. 
MIOOLf KINCOOU IMode !l ««,lc (. Vachlna Cod*. 
Crigmal rMl tin* Hiwlun •Ith ov»r W room i# find 
via aiplora. Flghl (or avoid'} in* w«ny diffrrml 
•onileri and retrieve the I. irMturta of Hvl«-
Choot* from 4 dWaranl (hortcttn and KvtirlM 
SPACf fhVAOERS (Mod. )l Machine Coda 
ran action, full feature vertlon of thli popular gene 
Out .landing high roaolutien colour graphic i plu, lo-jrd 
REVIBSl and CMOKO < Uode 11 Machine Cod*. 
Retponae tin* under on* ucond to' <h* (trtl I level*. 

f*alurea Including graphc twerd. probun toi.ing. 
*<c Both garnet ere v*ry abaorOIng and challenging 
GAUSS TAPf I (Mod* Jt M M Cod*. 
Moving Hall Breakout. and Hunt art fan novtng 
•dCKtiv* genet vary colourful Three quant, <>jr.f 
for th* price of one. 
VICHO VAN (Mod* 1) «#chf* Cod* II1K) 
Fail moving, a.cellent ulaur graphic, uith uuno 
" Itw • PRO K0»0 Pnxruor) flOfJkogr only 
Wr.lltn In cnucfrinr todr for iprrtf vtrltt'llty 
tciy to u» »>l»i Ml wi<»«» edMng ont) w>t'fx-

L of.or l*c*r uitful ond powerful won j tr.i r,i tort. 
Hurt. Jrirri' tnr>v», ropy. varvntt fofr ird^i^. 

«!") "Wt /return Co<Wrlr »,ir. • ,-r,.: 
«on«oi SAf tor /urfhrr drt*<ii 

' All program luoplwd on quality C 15 cilNlni. AB 
,prc«! art inclu.ivo, no *.lr»» Buy any two c*iwl!*a 
[«ndd**>ct (t from to«l. SAI (or Catalogue 

/TOM wf twara alto a va.iabla , Spac. Advonlur* 
llnvMari. A.r Sl'M* Onl, u tu t SAf for d*lt 'i of 
[liur full r*nQ*. 

PRO SOFTWARE 

•ESBDmSSBBDSStMU 
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S P E C T R U M SOFTWARE (48K) 
PAYROLL (50 employees, all tax codes, pay levels, Nl 
contributions; Hourly, weekly, monthly; payslips. summary of 
payments . Very easy to use; A m e n d m e n t s to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deduct ions from net pay). £ 2 5 

STOCK CONTROL (typically 1 5 0 0 stock lines, prints list of all 
lines, or lines with given codes, or understocked lines; locate-by-
n a m e / a d d / d e l e t e stock line in under two se«pnds. prints values of 
stock Program loads in one minute, data m less than three) £ 2 5 

GOLD our best-selling adventure game, now available on the 
Spec t rum ' £ 8 

ZX-81 S O F T W A R E <16 4 8 K ) 
B E A M S C AN. Compu ters bending moment and shear (ore* diagrams 1 or a Simply 
supported beam with 1 9 9 point, uniform, andunilormly tapered loads C25 
T I M E LEDGER tor up to 1 7 employees. 2 0 0 clients A great time-saver' f 15 
OPT I M A X A powerful linear optimisation program Up to 75 variables < : , * . > 
constraints £ 4 0 
PAYROLL Similar to ihe Spectrum vit'non. but 3 0 employees £ 2 5 
S T O C K C O N T R O L about 4 0 0 stock lines in 18K, 2 0 0 0 m 48K) C25 
C R I T I C A L P A T H A N A L Y S I S Enter & solve 5 0 0 activity network in 16K Edit 
durations & costs. & repeal f 15 
BUDGET Keeps track ol expenses 4 compare* them with budget 5 0 headings. 12 
months <11 or 12 categories (I II C15 for budget I ft I I I together J 
F I N A N C I A L PACK I. Contains three programs MORTGAGE. LOAN, VAT f 8 

GOLD. A tantalising adventure game' f 6 

D o y o u r p r o g r a m s l o a d f r o m t a p e f i rst t i m e , e v e r / 
t i m e ? If not , y o u n e e d . . . 
(1) THE M I C R O C O M P U T E R U S E R ' S BOOK O F T A P E 

RECORDING by Hilderbay Ltd. 
Contents: 
PART I (lor everybody; the how to' part): 

*• H ow you r sys tem shou Id work 
•^choosing a tape recorder 
* testing and adjusting your tape recorder 
^keep ing your recorder in good 
condition 
<*the selection and care of t apes 
*mak ing reliable recordings 
* loadmg difficult' t apes 
^ u s e f u l accessories . 

PART II (more for enthusiasts; the why' part): 
1 how a tape recorderworks 
* computer casse t t e interface waveforms 
y s te reo heads, azimuth angle error 
* miscel laneous tape problems. 

Price £ 3 . 1 5 mcl postage; £ 2 . 9 0 from bookshops. Or ask for it at 
your library 

(2) T EST AND ALIGNMENT C A S S ETTE: a precision accessory 
which enables you to set up the azimuth angle of your casse t t e 
recorder head accurately using only a small screwdriver* Azimuth 
error is one of the commones t c a u s e s of t ape 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 t apes from different 
sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detect ing and (sometimes) compensa t ing 
for dropouts, e tc With full instructions and hints on tape use 
£ 5 9 5 

(4) TAPE RECORDER aligned and tes ted for computer use. A 
simple, but satisfactory, machine £ 2 2 + £2 pos tage 
(All products suitable for most computers) 

SPECIAL TAPE OFFER! 
Book + alignment casse t t e + loading aid for £ 11 .90! 
Free program (ZX 81 or Spectrum) wi th ell order* of (22 or over postmarked 
before 1 Febiuaryf 
AH prices include VAT Everything post Ire* unless stated otherwise COD orders f2 
extra Access orders accepted by tettohonr 

Hilderbay Ltd 
Professional Soltwaie 
8 10 Parkway 
Regents Park 
London NWL 7AA Since 1979 
Tol 01 485 '069 Tin 22870 We have 20 yean experience in computers 

PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 

No longer do you have to put up w i t h the s low execut ion speed o l 
BASIC programs; Hisoft Pascal 4 produces programs tl iat run 
between 40 and 100 lyes 100') t imes faster than the equivalent 
programs wr i t ten in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, whi le HP4 produces a program 
wh ich does the same th ing in 0.6 seconds' 

N O W you and your chi ldren can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 

N O W you can wr i te games programs pic. wh ich run as fast as you 
need them to wi thout having to resort to assembler or machine 
code. 

N O W you can use a language wh ich requires minimal re-learnirtg 
w h e n you move f rom your SPECTRUM to another computet; 
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 Wi t th , the man w h o designed Pascal. 

Hisoft Pascal 4 is a professional piece of sof tware designed by a 
team w h o have been wr i t ing Pascal compi lers for many years 
you wi l l f ind it to be powerfu l , f lexible and very easy to use 

To top it all, w e are of fer ing the package (wh ich includes a 60 page 
manual), lor a l imited t ime, to 48K ZX SPECTRUM users at an 
INCREDIBLE pnee of : 

ONLY £25 INCLUSIVE 
Write for more details TOD A Y to: 

H I 5 D F T 
6 0 Ha l l a ro H o o t 
Lkden SWIHDON 
SN3 6L5 

Tel. (0793) 26616 (Answering machine) 

ZUCKMAN 
ZX81 (16K) 

* A L L M A C H I N E CODE 
(10K) 

• F O U R I N D E P E N D E N T 
G H O S T S 

• H I G H - S C O R E ' H A L L 
OF F A M E ' 

• A U T H E N T I C A R C A D E 
A C T I O N 

• T I T L E / D I S P L A Y 
M O D E 

O N L Y £5.95 I N C . P & P 

FROGGER 
ZX81 (16K) 

• M O V I N G C A R S , 
LOGS, T U R T L E S 

• A L L I G A T O R S , 
D I V I N G T U R T L E S 

• F O U R 'SCREENS ' OF 
A C T I O N 

• A L L A R C A D E 
FEATURES 

• E N T I R E L Y M A C H I N E 
CODE 

O N L Y £5.95 I N C . P & P 

^ # DRAGON 32 SOFTWARE & 
M I S S I L E C O M M A N D ONLY £5.95 
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

G R A P H I C S D E M O N S T R A T O R ONLY £5.95 
LEARN THE SECRETS OF HI RES GRAPHICS PROGRAMMING 

DJL SOFTWARE 
D E P T Y C , 9 T W E E D C L O S E , S W I N D O N , 

W I L T S S N 2 3 P U 
TftAOC INQUIRIES W£LCOM£ 
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BBC COLOUR 
You can put moving 
graphics into real 
perspective with 
Michael Murray's/ 
explanation of 
the colour 
overlay. / M 

Demonstration program. 
10MODE2 
20VDU 3 REM J o i n t h * t * x t and « - * P h l e s c u r s o r * 
3 8 V D U 1 9 , 0 , 4 , 0 , 8 , 0 REM SacWSround ( c o l o u r 0J - b l u * 
4 8 V D U 1 9 , 1 , 3 , 3 , 0 , 0 'REM F a r f l ® u r * ( c o l o u r 1 ) - « a f l * n t * 
3 0 V O U 1 9 , 2 , 3 , 0 , 0 , 0 'REM N * * r f i t t e r * ( c o l o u r 2> " « « l l o w 
60REM N * a r f l f t u r * + f a - - f ! 9 u r * ( c o l o u - 3 > • » * l l o u , s o d o « S no t n * * d TO O* r * 

- d * f i n * d 
? 0 V O U 1 9 , 4 , 7 , 0 , 0 , 0 -REM Fo r *9 rou r »d ( c o l o u r 4 > - < j h i t * 
8 0 V D U 1 9 , 3 , 7 , 0 , 0 , 0 REM F o r » O r o u n d + f i K V f ( c o l o u r 3 ) • w h i t * 
9 0 V D U 1 9 - 6 , 7 , 0 , 0 , 0 REM F © r * 9 r o u n d + n * a r f 10u>-* ( c o l o u r 6 > • M h l t * 

1 0 0 R E M F o r * 9 r o u n d • f a r & n * a r f l « u r * s ( c o l o u r 7> • w+ » l t « , « o d c « « no t n * * d t o 
to* r * - d * f l n * d 

H 0 R E M * * * * s e t t h e s c e n e * * * * * * 
120GCOL0,4 >REM L l n * s 118 -140 d r a u t h » f o r * 9 ^ o u n d 
I30MOVE 5 0 0 , 8 
140DRRW 6 0 0 , 9 0 0 
130PLOTS3 ,700 ,0 
l s e x ^ - e I REM S t a r t P o s i t i o n Of t h * n * a r f l f l u r * 
178 NX"8 'REM I n c r * « * n t t o « o v * n * a r f t a y * 
l90XFSi - I279 REM S t a r t P e t i t i o n o f t h * f a r f t « u " - * 
190 REM I n c r * « * n t t o n o v * f a r f i ® u r * 
200MOVE XW. ,300 1 REM Mov* t o rvear f i e u r * S t a r t P o i n t 
210VDU23, 224, I F F , I F F , I F F , I F F , I F F , i F F , I F F , t.FF • RtM R*-d*-fM n* C H * » < 2 2 4 > M t b » n 

« a r f l f l u r t , an o b l o n e 
220CCOL3<2'VIXJ224 REM P r i n t t<^* n * « r f l S t - r * 
230MOVE XFy.,600 REM Mov* t o t h * f a r f i f f M r * s t » r t P o i n t 
248PR0CTRIRNGLE -REM Draw t h * f a r f l f l u r * 
230REM** * * MAIN LOOP * * * * * * 
260REPERT 
278PROCMOVENERR REM tlov* t h * n « » r f l o u r * 
290PROCMOVEFflR I REM f l ov * t h * f a r f l t tu . r * 
290UNTIL FALSE REM P r * s s ESCRPE t o StOP 
3O0END 
3 1 0 O E F P R O C T R I R N C L E i R E N Draw t h * f a r f l f l u r * 
3 2 8 G C 0 L 3 . 1 'REM EOR c o l o u r 1 ( » i a « * n t * > 
3 3 0 P L 0 T 1 . - 2 0 0 . 0 
3 4 0 P L O T 8 1 , 1 0 8 , - 3 0 0 
3 3 0 E N D P R O C 
360OEF PROCMOVENERR REM Mov* tr>* n * f i<Ju>-» 
370CCOL3,Z REM EOR c o l o u r 2 ( m e l l o w ) 
300MOVE XNV . , 3 0 0 REM Mov* t o t h * c u r r a n t P o s i t i o n 
390XN!i-XNK+N5£ REM C a l c u l a t * t h * i * w P o s i t i o n 
400VDU224 REM E r a s * i n t h * c u r r * ^ t P o s i t i o n 
410MOVE KN5J, 300 'REM M o w t o t h * n*u P o s i t i o n 
420VDU224 REM P r i n t I n t h * n *u P o s i t i o n 
438 IF XN>!<4 OR X N X M 2 I 3 THEN 'REM C h i « 9 « d i r * c t l o n a t t h * *et « * o f t 

h * s c r * * n 
440ENDPROC 
430DEF PROCMOVEFRR REM M o w t n * f a - f l « u r * 
460MOVE KF5s,600 REM Mow to t h * c u " r * n t p o s i t i o n 
470HF!i«XF5{+FJ; 'REM Calculat* t b * n*w P o s i t i o n 
400PROCTRIRNCLE REM E r a s * f r o « t h * c » r r * n t P o s i t i o n 
490MOVE 600 REM Mov* t o t h * n«u P o s i t i o n 
300PROCTRIRnGLE »EM Draw I n t h * n*M P o s i t i o n 
310 IF XF*^>1271 OR KF5i<209 THEN F ^ - F ^ t t - 1 > RfM Chan®* d i r e c t i o n a t t h * * d 9 * o f 

t h * s c r * * n 
320ENDPROC 

THIS IS a detailed explanation of one of the 
easiest ways to obtain moving graphics with 
colour overlay. 

The Exclusive Or method is based on put-
ting colours on the screen so that they are 
Exclusive Ored — EOR — with the colour 
already there, that is, by using GCol3,—. 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 

To Exclusive Or 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 I, otherwise if 
both corresponding bits are 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 produce colour 10. 

This principle may be extended to cover a 
combination of 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. 
terioDe? 
20V(X'3 J o i n t e x t *«d Graphics 
30GCOL3.3 REM EOR co lou r 3 v i t r . b a c k ^ o ^ n d 

R£f i t - o s i t i o n 
semovE x .sse 
6 0 P R I N T "fV 
70REPEPT 
60PROCMQVE 

SeuNTlL X>12l5 REM LMt t l the W »Cr*«n l * r m c h t d 
I ^ e n o 
1 1 0 O E F PRCCMOVE 
12W0VE X .5W REM Move t o the c u r r e n t P o s i t i o n 0< t r * character 
130PRIMT"*" REtf E r n e the Character i n the c u r r e n t froMtion 
1 4 3 X « X * 8 REf* C a l c u l a t e n * u c h a r a c t e r ( " O t i t i c 
150M0VE X.5C0 REM Move t o the nevJ t o e i t l o n 
l € ® P R l N T fl' REM P r i n t t h e c h a r a c t e r i n t h e n*i,> P e t i t i o n 
1 7 6 E N D P R 0 C 

(continued from previous page) 
Note that the answer shows which bits are 

set to 1 in only one of the colours.? 
Program 1 shows how the EOR method 

moves the letter A across the scrccn. 
Layering of 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 of 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 figure 0001 colour 1 
near future 0010 colour 2 

Applying the rules for EOR, if the two figures, 
coincide we will 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 
if either or both of the figures coincide with 

the colour selected for the foreground, 
foreground 0100 colour 4 
far figure and foreground 0101 colour 5 
near figure and foreground 0110 colour € 
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. 

We now have four different layers of 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 of 
eight to obtain the layered effect. 

The reason for using EOR is that applying a 
colour using EOR has an on/off effect. I f a 
character is Printed or Plotted using EOR it 
will appear on the screen, but if it is 
Printed/Plotted again in the same place it will 
disappear. 

Example; background - c o l o u r 6 0110 
character - colour 3 0011 

result — colour 5 0101 
Thus printing a character in colour 3 on a 

background of colour 6 will result in the 
character appearing as colour 5. Now if the 
same character is printed again in the same 
place using the original colour 3, the following 
happens: 

displayed character —colour 5 0101 

re-print character —colour 3 0011 
result = background —colour6 0110 
This demonstrates that printing once 

displays the charactcr, 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 of anything Exclusive Ored 
on to it. For example: 

0000 0000 
1111 0101 

1111 0101 
Movement is simply achieved using the 
following general procedures: 
• J o i n the text/graphics cursors — if 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 charactcr 

position. 
• Move to the new position. 
• Prim the character at the new position. 

The routine in lines 4 to 8 may be written a s 
a procedure and called to move the character 
whenever needed. 

electronics 

7 Y 81 
£ m / K S p e c t r u m 

MONEY SACK GUARANTEE 
CASSETTES DESPATCHED 
WITHIN 48 HOURS 

ABACUS CONTROLLER 

Ot all the Spec H. 'W 
items I have received 
this one most 
impr«MX) mo and it* 
the only one I shall 
alw«y» u m 

V * 

Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD Et AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, SAVE, 
CUE & LOAD modes. Built in microphone/speaker for fast and 
reliable program naming and cueing. Price £9.95 

All items in this edverhte men! can be viewed before twyinfl »! the Sutter Micro 
Shop. London, end Jay Dee Communication*. Water Street. Port Talbot. 

AVENGER r 
'7 / 

7 / A 
AVENGER: This ail action 

> / % 
arcade-style game 

written in 
MACHINE CODE for the ZX Spectrum is fantasticl You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, 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. 
Available at W . H . Smiths 

SPECTRUM GAMES PACK 1 
DESTROYER: Listen to the beeps ol the sonar to locate and destroy 

the submarines before they sink the merchant ships, 
• j ^ , ICEBERG: Steer your icebreakof through thickening pack ice 

V to pick up survivors. 

All 
four on 
one emetic 
at the inctedible 
price of C4.9S «ic. 

BATTLE: Destroy missile sites while avoiding mines 
A , and the computerised enemy tanks 

' 'v^that are out to get you. 
f „ ANDROID Rescue the miners before 

,_vPIT RESUCE: 

186 St. Helens Ave, 
Swansea, W. Glam. 

Tel: (0792) 50282 

they are trapped in the 
flooding mines. ,» -<• -

c r 
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• f f l f f * TOP QUALITY MACHINE-CODE 
PROGRAMS 

F O « THE 

/ " V . 
Fruit M a c h i n e (32K) €6.50 <Basic BMC.) 4NEVV > 
P r o b a b l y t h e b e s t fruit m a c h i n e i m p l e m e n t a t i o n o n t h e m a r k e t . 
This p r o g r a m h a s it all . . . HOLD, NUDGE, GAMBLE, m o v i n g 
reels , realistic f ru i t s a n d s o u n d s . 

OOCB 
MICROCOMPUTER 

? N E W : ? A l i e n D r o p o u t (32K) £6 .50 
A r c a d e - s t y l e ac t i on c o n t i n u i n g t h e h igh s t a n d a r d s s e t by our 
p r e v i o u s p r o g r a m s . Flying a l i ens w h i c h fire a t you a n d e x p l o d e a s 
t h e y hit t h e g r o u n d . 

G a l a x i a n s ( 3 2 K ) £ 6 . 5 0 

Fast act ion version of the 
popular arcade game 4 types 
of Galaxians (in 3 initial screen 
for ma nons) swoop down 
• ndividually or in groups of two 
or three 6 skill levels, h i -score 
rankings, bonus laser bases 
and increasing difficulty 
Superb sound el lects and 
graphics 

I n v a d e r s ( 3 2 K ) £ 6 . 5 0 
Superb version of Ihe old 
classic arcade game wi lh a tew 
extras 48 marching invaders 
drop bombs that erode your 
defences, and 2 lypes of 
spaceship lly over releasing 
arge oombs which penetrate 

through your defences In-
creasing difficulty, h i-score 
superb graphics and sound l i l ies su|ic>u yi Mt. J <jnu ovui IU Suun 

We pay 25% royalties for high quality programs. 

S p a c e F i g h t e r ( 3 2 K ) £ 6 . 5 0 
Arcade-style game based 
upon lealures f rom 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 

C e n t i p e d e ( 3 2 K ) £ 6 . 5 0 
Another incredible arcade type 
game lealur ing mushrooms 
snails, flies, spiders, and 
cent ipedes of course Excellent 
graphics and sound 6 skill 
levels, hi-score. rankings 
bonuses, and increasing 
difficulty as the spiders become 
more acltve and the number o l 
mushrooms increases. 

D e a l e r e n q u i r i e s w e l c o m e . * « # 

SUPERIOR TELEPHONE: 

SOFTWARE 0532-842714 
D e p t YC4. 69 L e e d s R o a d , B r a m h o p e , L e e d s . 

P l e a s e a d d 5 0 p 

p e r o r d e r 

f o r P & P 

A d d 1 5 % V A T . 

S P E C I A L O F F E R F O R C H R I S T M A S ! 

Buy four ol these excel lent 
programs for the bargain price 

of |usi £19.50 
n 

H U G E S E L E C T I O N — O V E R 4 0 0 I N S T O C K ! 

HIRE ZX81/SPECTRUM 
PROGRAM TAPES 

Qet the most f rom your 2X81 or Spectrum at m in imum cost by hi r ing 
p rog ram cassettes for just £1 each per for tn ight (plus 40p pf p>. 
Our stock of over 400 tapes (up to 20 maker 's or iginal copies of the 
more popular ones) covers most of the best cassettes advert ised In 
Ih ls magazine—and more: th r i l l i ng m / c arcade and adventure 
games , tests of sk i l l , realistic s imulat ions and a wide range of ut i l i t ies 
for business, mu l tHndex Ing , banking, toolkit and graphic aids. 
You can switch f rom ZX81 to Spectrum membership at any t ime by 
pay ing the balance, and hire up to three tapes at a t ime. Our regular 
I l lus t ra ted magazine 'Computerchat * Is posted free to al l members, 
w i t h Its product and software reviews plus our unique ' T o p Twenty* 
ZX tapes chart based on members ' scores, and some special offers. 

"An exceptionally professional and thriving 
organisation with, even, a most readable 

newsletter"—review in Eric Deeson's "Guide to 
ZX Spectrum Resources." 

T h e S i n c l a i r O w n e r s ' 
S O F T W A R E L I B R A R Y o e p t . v c . 

Heather Cottage, Warren Road, 
Lias, Hants GU337DD. 

Yes, p lease—I 'd l ike to join for the next 12 months. Please send on 
money-back approval my magazine, descript ive l ibrary catalogue and 
order forms, on the understanding that If I 'm not del ighted wi th your 
service wi th in 28 days you w i l l refund my money In ful l . 

S'L 

N A M E . 

ADDRESS. 

.Tel. 
I enclose cheque/Postal Orders for: 

• £8.50 for ZX81 membership (overseas £2 extra In each case) 
• £9.50 for Spectrum membersh ip 

J O Y S T I C K S 
» s — 

ZX Spectrum / Z X 8 1 
FOR ONE JOYSTICK AND 

INTERFACE MODULE 

B U I L T , T E S T E D & R E A D Y F O R U S E 

* N O S O L D E R I N G , p l u g s i n t o rear e x p a n s i o n p o r t 

b e t w e e n Z X a n d R a m P a c k , P r i n t e r o r M i c r o d r i v e s . 

* T W O J O Y S T I C K S c o n n e c t via o n e i n t e r f a c e m o d u l e . 

* N O S P E C I A L P R O G R A M M I N G , J o y s t i c k 1 

o p e r a t e s a s k e y s 5 t o 8 t h r o u g h i n k e y i n s t r u c t i o n . 

* I M M E D I A T E L Y C O M P A T I B L E W I T H A L L 
C U R R E N T S O F T W A R E u s i n g a r r o w k e y s f o r 
m o v e m e n t . 

* I N T E G R A L F I R E ' B U T T O N 

F R E E ' V i d e o G r a f f i t i ' l i s t i n g + f u l l i n s t r u c t i o n s . 

Send ADDRESS and CWO to: 
A .G.F . H A R D W A R E , Dept Y C „ 

QTY I T E M I T E M PRICE T O T A L 
JOYST ICK 6.99 
I N T E R F A C E M O D U L E 15.96 

Z X Spect rum Q 2 X 8 1 Q Pleas* t i ck F I N A L T O T A L 
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Fed up with Space Invaders? 
Fed up with moving N.S.E.W. in seemingly 

endless Adventure games? - t h e n why not try our 
excit ing range of challenging war games for the 
SPECTRUMf 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, fight 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: 2X81 £4.50 Spectrum £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 only £4.50 
5. SAMURAI 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 2X81 £4.50 Spectrum £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: 2XX81 £4.50. Dragon £6.95 

Cheques and POs please, made payable to M. C. LOTHLORIEN 
Dept. YC2, 4 Granby Road, Cheadle Hulme. 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 lor full details - all 
enquiries and matenal treated in the strictest confidence 

Phone Write to 
01 223 5955 BIBI Magnetics yc 

Freepost 
_ , _ , . . „ . . ^ . London SW112BR 
BIBi Magnet ics Limited, 
101/105 Plough Road. London. SW11 2BJ 

PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The N E W EconoTech 16K R A M PACK 
adds 16- t lmes m o r a m e m o r y to y o u r Z X 8 1 at a b u d g e t p r i ce ! 

Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 

ONLY £19.95! 
plus £1.50 pott & packing 
to anywhere In the world 

Full refund if not fully satisfied - slmpty 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: 
EconoTach , 30 B rockanhu rs t W a y , L o n d o n S W 1 6 4 U D 
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 
will 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 
off the scrccn. 

The most obvious way 10 reproduce these 
figures would be to use a combination of Plot 
and GCol commands. Plot commands in the 
range 64-71 will 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 machinc-opcrating 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 scrcen 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 listing creates four user-defined 
characters which are Ored together on the 
screen to give the three displayed colours. The 
first two characters are plotted onto the scrccn 
in colour 1. The second two characters are 
overlayed 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. Alt of this information is 
contained in the S string which can be 
interpreted as 
GCOL 0 1. PRINT CHRSI225I CHRSI225) : 
backspace : backspace : GCOL 1 2 : PRINT 
CHRS(226);(227I 
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 hyperspace. 

The one advantage of both these methods is 
that they will work on the other side of the 
Tube — when the second processor becomcs 
widely available. 

I will now show two ways of controlling 
screen memory directly to producc a figure 
identical to that produced by listing 1. I will 
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 of 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) 

100 

110 

120 

1 3 0 

1 4 0 

1 5 0 

160 

1 7 0 

180 

1 9 0 

200 

210 

M O D E S 

V D U 1 9 , 2 , 4 , 0 , 0 , 0 

F O R X 7 . = S < 5 E 4 0 T O & 5 F 4 0 S T E P 8 

! X 7 . = & 0 7 0 E 0 C 0 8 : ! ( X 7 . + 4 ) = & 1 0 3 0 3 0 0 7 

! ( X 7 . + 8 ) = 0 : ! ( X 7 . + 1 2 ) = S < A 5 D 2 A 5 5 A 

! ( X 7 . + 1 6 ) = 0 : ! < X 7 . + 2 0 ) = ? < A 5 5 A A 5 5 A 

! ( X 7 . + 2 4 ) = 0 : ! ( X 7 . + 2 8 ) = & E E F F E E C C 

F O R N = 0 T O 1 0 0 : N E X T 

F 0 R D 7 , = 0 T O 2 8 S T E P 4 

• ( X 7 . + D 7 . ) = 0 

N E X T : N E X T 

G O T O 1 2 0 Listing 2. 

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 E M L I S T I N G l 

1 0 0 P R O C I N I T I A L I S E 

1 1 0 M O D E S 

1 2 0 V D U 1 9 , 2 , 4 , 0 , 0 , 0 

1 3 0 V D U 5 

1 4 0 F O R X 7 . = 0 T O 1 2 1 6 
S T E P 3 2 

I S O M O V E X 7 . , 6 4 0 : P R I N T 
T * i 

1 6 0 F 0 R N = 0 T 0 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 G O T O 1 4 0 

1 0 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 , & 7 0 , & 7 A , & 0 5 , & 0 2 , S < 0 5 

1 0 2 0 V D U 2 3 , 2 2 5 , & 0 0 , & 0 0 , 

& 0 0 , S < 0 0 , & A C , & 5 E , & A F , & 5 E 

1 0 3 0 V D U 2 3 , 2 2 6 , & 0 0 , & 0 0 , 

$ < 0 0 , S < 0 0 , & 0 5 , & 3 A , & 3 D , & 1 A 

1 0 4 0 V D U 2 3 , 2 2 7 , & 0 0 , & 0 0 , 

& 0 0 , & 0 0 , & 5 C , S < A E , & 5 F , & A E 

1 0 5 0 V D U 2 3 , 2 5 5 , & F F , & F F , 

& F F , & F F , & F F , ? < F F , & 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 S 

< 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 $ ( 1 8 ) + C H R $ ( O ) + C H R $ 

( O ) + C H R * ( 2 5 5 ) + C H R 4 ( 2 5 5 ) 

1 0 8 0 E N D P R O C 

Listing J. 
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM 
RD DIGITAL TRACER £49.95 

(uruetouched 
printouts) 

Please send me RD DIGITAL TRACER(S) at 
£49 95 each. I enclose payment of £ 

Nam®: 
Address' . . 

Send to: RD Laboratories, Dept Y C f , 5 Kennedy Road, Dane End, 
Ware, Herts. SGI 2 OLU 

RD Laboratories' policy ti to bring sophisticated computer techniques to low-cost 
computing RD Laboratories therefore maintain the right to amend specification! 
at short notice Please send stomp for further details of the RD DIGITAL 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and 
control. 

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 Laboratories 

Kennedy Road, Dane End, Warn, Ho r t« . SG12 OLU 
COSeO) Q 4 3 B O 

NEW... BIGGER... BETTER... 

BUFFER shopro 
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.l 
• * • • • 

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 FlG-79 STANDARD 
(NON-DISK) 

"FASTER THAN BASIC 
"EASIER THAN MACHINE CODE 
•SUPPORTS ZX-PRINTER 
Forth. for those who are not already eoovens. perhaps the closest vet 
to ihe uaimate iii puiptm- compute* utigusge it is des^ned 10 be last, 
portable and titi&notv tiewble. A FORTH program consist*, largety. o* 
detritions ol new FORTH vno'tlf. enabling a uset 10 develop a unique, 
apphcabon ooented, vocabulary. It is even possible to a l t * the synta* 
to suit yotu application lor rutt your style of program'!. 

•TAPE & DOCUMENTATION . . . £10 
GAMES PACKS 1&2 
Pact 1 includes Space Torpedo. Reverse. M C Life end more 
Pack 2 includes: Robot chase. Mm, Music, Mtm Adventure etc 

UTILITIES PACK 
Enhance your BASIC Programs vynh ttui u t of useful machine code 
routines. 

G A M E S PACKS . . . £6 each 

UTILITY PACK . . . £5 

• " C O M I N G S O O N * " 

PILOT: the educational language 
ALL PRICES INCLUDE V A T & P&P 
QUALITY STACKABLE CASSETTES 

Quasar Computational 
Paraphernalia 

t ic HERCIES ROAO UX8RIDGE MIDDLESEX 
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tcontinued from page 93) 
This is my own terminology to avoid 
confusion with the user guide The ordinal 
values of the pixels arc, from left to right, 
8,4,2,1. The colour-scaling values are 0 for 
logical colour 0, I for logical colour I, 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 togethei to 

give a number in the range 0 to 255 which 
when sent to the screen will 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 
(8x171 • 14x161 + (2* II + <1 x0> - 202 
or the converse sequence 0,1,2.3 
(8 * 01 + (4x1) + (2 * 16) - 11 x 17) 37 

100 PRt)CAS9EMBl.£ 410 JSR c l e a r 640 ADC £0 
1 10 MODES 4 2 0 ^ JSR i n c 630 STA V7t 
120 VDU 1 9 , 2 . 4 . 0 , 0 , 0 436 DEC 1.72 660 RTS 
130 REM 440 awf tiovi» 670 . d» l LDX CV8F 
1 40 CALL pass 430 RTS (S80 .1 OOP I NOP 
ISO OOTO I4i> 4t>0 , p l » n » LDV C!.|F 690 LDV CUFF 

r s o DEFPROCAHSiFMRl F 470 . p i t l O A DV..V 700 l o o p ; » v 
260 DIM OX 33 480 SI A i»,70i ,V 7J0 BNE 1 oop 2 
270 DIM TX 233 490 0EV 720 « » 
286 FOR U7.-D7. TO DX+28 500 bPL b i t 730 FINE 1 OOP 1 

STEF 4 s t o RTS 740 RTS 
290 READ VV.I 'UX-VXjNFXT 320 - C l i t a r l D Y C i l F 730 ] 
3O0 FOR o p I 0 TO 2 S T E P 2 530 . b l u LDA CO 760 NEXT 
310 P7.-T7. 340 STA (V70>.Y 770 e n d p f t o c 

320 £OPT opt 330 DEV 8 5 0 DATA I O 7 0 E O C O 8 . 

33d • LDA £ 4 4 0 560 BPL b i u M 0 3 O 3 O O 7 

340 St A V70 370 R1S 8 6 0 DrtTA o.fcA5D2A-to 
350 LDA £ « E 580 . t n c CLC Q70 DATA O . ' - A i S A A S S h 

360 S T A J.71 390 CLD B8<* DATA O . S r E E F F E E C C 

3 7 0 LDA Efclfc 600 L D A J . 7 0 

3 8 0 STA Ic72 610 ADC £8 
390 .move" JSP p i a n o 620 Si f t J),70 

4 0 0 J S P 630 I D A 1 .71 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 byies that you wish to 
set are — not hex — A1 B2 C3 P4, then the 
number that should be Plinged is — in hex — 
&D4C3B2A1. If you stick to hex then apart 
from the value of zero, there arc 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. 1 will not explain the 
way the machine code does this, but will 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 will only produce figures in 
the defined character positions, not as the first 
two methods will allow at any place on the 
screen. I do not think thai for most uses ihis 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. 

•SPECTRUM A N D ZX81 SOFTWARE' 

from 

P SOFTWARE 

• " " S U P E R C H E S S " " * 
Ptay against If* most powerful ZX chess program * 10 levp/tplar 'choice of 
positional or tactic*' evaluation 'substantial boo* of openings eg french 
De<*nsn. S/ctlttn. ftuy Lope* Queen's Gamtul 'tvgh Quality duple? with hi 
res pieces b board, Ht of moves pleynglevcJ Men* we features too 'self 
play 'recommended more 'analyse £tcf> cassette comet wl/i full 
instructions 
>6K ZX8I C595 48K $P{C7RUM£7 95 

ZX D R A U G H T S * * * * * 
you know that ,t computer duuphts program ha* bullion the world 

draught* champion? Draughln i t an ideal game to apply seerching 
technique* 10 Our program Analyse* MWh position In depth. making it a 
formidable opponent Choice ol colour 9 level* o' play at level S ire*pon*e 
6nw F2Q wtondt l It t»Mt» i » own progi•owner1 

16K 2X81 £6 95 48* SPECTRUM O 95 

• " " B A C K G A M M O N * * " * 
Play this f»*cm»ting game ol skill and chance High resolution colour daplsy. 
with dice to*. Can be used by expert players and alto h»i documentation lo 
enable beginner* to leam the gams 
48K SPECTRUM £6.95 

•SPECTRUM SPEECH 
Yes it's possible' Software driven s p e w frow the Spectrum Simple to u«e in 
your own programs Each cassette COMM with user documenation and 
demonstration progiam No emus nmdwiie required Spectrum ip*<iker 
and top J2K rom SOFTALK l Multiword* ' 60 • words 10 to ' mrffion plus, 
add, go. limn, ngbt etc ) 
SOFIA I.K 2 Sp*cegern<i 60 • words inumoer* red *len. damage lire 
torpedoes, bearing, south etc ! 
48K SPECTRUM £6 96each 

" • " S P E C T R U M ASSEMBLER 
An essential aid for m c programmer* User documentation supplied wnh each 
cassette 
I8K and 48K SPECTRUM f4 95 

Al, prices are .ncn.i>'.» 0-spalCh With.-. 48 hours O* receipt of order Send 
Cheque or postal order land suite whether 2X8> or SPECTRUM lo 

CP SOFTWARE 
(DEPT. YCI 

17 Orchard Lane. Pres twood. Great Missenden, 
Bucks HP16 ONN 

SOUND with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, 
TIMEX Sinclair 1000 
or SPECTRUM 

THE Z0N X 
£25.95 
•rwri p&p & VAT 

* The ZON X SOUND UMT ,* completely serf coma•••*d and ospec»*y 
designed for use wth the ZX 61. TiMEX Sncl»- 1000 and Spectrum 
Computer* It lust plugs in no dxmalling or soldering 

* No power packs batteries leads or other e«rai * 

Manual Vohims Control on panel amplt volume from ou*t in loud-
sp««ker 

* Standi"! SmtlBir 1SK ftempeck or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation 

* Huge range or poss*te sound* for Games. Music, miicootors Set Fi. 
Space Invaders. £xplo*>oni Gun shot*, Drums. Plane*. Laser*, 
Organ*. Bells Tunes. Chords etc or whatever you devise 

+ 8 full octavo usos 3 Channel sound chip frying programme control 
of pitch, volume Ol tone* *nd nowis al' «rr,-elooe control 

+ Easily added to euitmg gam** or programme* uvng a few simple 
BASIC' lines w mech^e cod* 

* No memory addresses used 1,0 mapped 

F U U rvitrucnoni with many e> ample* ol how to obien effect* end the 
programme*, supplied, fut» guaranteed B"twh Made. 
"Ctctpt with Spectrum you need the Spectrum f* tension Board Order 
No set - PnctCSSO-TKJ VA T 

r r i Paymenr may be made by Cheque P 0 . 
Giro No 388 7006 Powal Older or Crtrt-1 
Card 
£ sport order* B»nk Cheque 
mtarnetionai Money Order U S 1 or f 
Sterling 

£ sport order* B»nk Cheque 
mtarnetionai Money Order U S 1 or f 
Sterling 

BIPAK OeplYCS.PO B0« 6 
63A, wjn Street 
wot * Hem 
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MEMOPAK 16K For those Just setting out on the road 10 
real computing, this pack transforms the ZX81 from 3 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 10 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 ihe 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 lo perform 
iterative calculations is invaluable irt the performance of 
numerical tasks. 

The Memotech approach to microcomputing is to take the wfl||proven 
and popular ZX81 as the heart of a modular system This small 
computer houses the powerful Z80A processing unit and acts as the I 
central processor module through which the MEMOPAKS operate. • 
Memotech has a reputation for professional quality, producing urns 
which are designed to fit perfectly, to look well-balanced, and to wo: i 
efficiently and reliably. 
The modular approach gives ZX81 owners ihe f reedom to design the 
system they realty need. Furthermore, the intercompatibllity of the 
modules ensures that later additions will click straight in, to give yout 
system that grows with your ambitions and abilities. 
As one example, a sys tem with 16K of memory and MEMOCALC is al 
that is required to perform sophisticated numerical calculations giving 
the same results as a computer at 10 t imes the price. The problem may 
be as complicated as a cash flow or production schedule, or as simp's 
as household accounts or pocket money budgeting. If the bank 
manager wants to s e e the cash flow, then a single print instruction to 
the Centronics I F will give a printout which Is more than acceptable to 
any bank. 
The example sysiem which is shown, on tha other hand, would satisfy 
the needs of someone who wanted to en te rda ta via a light-touch 
keyboard, construct and label graphs, and then copy the screen 10 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. 

Z80 

16K 
32 K 
64 K 

HRG 
Cl/F 

MEMOCALC 
ASSEMBLER 

KEYBOARD 
WITH BUFFER 

£26.00 
£43.43 
£68.70 
£34.70 
£34.70 
£26.00 
£26,00 

£3.90 VAT 
£6.52 VAT 

£10.30 VAT 
£5.20 VAT 
£5.20 VAT 
£3.90 VAT 
£3.90 VAT 

£29.90 
£49.95 
£79,00 
£39.90 
£39.90 
£29.90 
£29.90 

£43.43 + £6.52 VAT £49.95 

- • . „ 1(5* /*» !*••'> 
Memotech products aro available at larger branches of WHSMITH 
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MEMOPAK HRG This pack breaks down ihe constraints 
imposed by operat ing at the ZX81 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 sof tware enables the user td work interactively 
at ihe dot, line, character, block and page levels Scrolling, 
flashing and animation are all here. 

D c i T 

0 

I 
0 

L 

MEMOPAK Z8Q Assembler This dick -in EPROM 
based pack accepts s tandard Z80 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. J 

To ensure that your expectat ions are realised, care is taken at every 
stage to design fea tures into the system to anticipate your frustrations 
and to forestall them. For example : 
A) Memories are cumulative e.g. 16K a n d 3 2 K c a n be added to the 
MEMOPAK 16K or even to the Sinclair 16K RAM pack. 
B) The HRG f i rmware allows commonly used construct ions (such a s 
scrolling, shading and labelling graphs), which might otherwise be 
beyond the user ' s p rogramming capabilities, to be evoked by a few 
simple c o m m a n d s . 
C) The Centronics I F convertsZX81 character codes into ASCII and 
extends the print line to the width of the printer, still using the LLIST, 
LPRINT and COPY c o m m a n d s . 
Looking forward. Memotech will cont inue to back the ZX81 through 
1983 with fast s torage devices, p ressure sensitive electronic drawing 
boards and more sof tware 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 
Momoteeh Ltd. and please include £2.00 per unit for packaging and 
postage inland (overseas C3.00). 

MEMOPAK Centronics 1/F The BASIC c o m m a n d s 
LPRINT, LLIST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are genera ted 
and translation takes place automatically within the pack 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81. 

L 

1 

c 

I 

r 

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 at tached by a cable to the Keyboard Buffer 
which fits in amongs t your other Memopaks or straight onto the 
back of yourZXSI. 

We want to be sure you are satisfied with your Memopak - so we offer 
a 14-day money back guaran tee on all our products . 

m c n o T c c n 
MEMOTECH LIMITED, WITNEY, OXON. 0 X 8 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 * = 256 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 are 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, arc stored in a block of read 
only memory — R O M — between memory 
addresses 15616 to 16383 inclusive. Each 
character is defined by the contents of eight 
successive memory bytes. 

The spacc character — code 32 - is stored 
in the eight bytes in the address range 15616 
to 15623, and successive codcs arc correspond-
ingly stored in successive blocks of eight bytes. 
The eight bytes of any of these characters arc 
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 t xl 
20 NEXT x 
25 STOP 

to obtain a display of the contents of each 
memory location. The values arc 

Memory Displayed Memory 
a d d r e s s c o n t e n t s c o n t e n t s 

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. 

ZX CHARM 
When the ZX Spectrum displays this + keyboard-entered character is converted to the 

character it interprets the bit pattern such that 
0 is paper and 1 in ink, and it is displayed 
using an cight-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 

cight-by-eight bit character definition and the 
pixel grid definition boosted by a factor of 64. 

The character is ;CHR$ 

321 +x 

2 BORDER 4 
4 PAPER 6 
5 INPUT code 

12 PRINT AT 5,6, 

25 FOR x - 1 TO 8 
30 LET j = 15615 f 8*(code 
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 t r) 
177 PRINT AT 7 + x , 12 n;a$ 
178 IF a$ = "0" THEN LET a$ = " 
179 IF a$ - "1" THEN LET aS = " 
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 1. 

Character codes used with program I must be 
in the range 32 to 127 For example, when 
code 127 is inputted, the eighc-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 ease the 

Figure 3. 

corresponding code using the Inkcy$ function. 
To do this you must change lines 5, 12 and 30 
to 

5 IF INKEYS - " " THEN GO TO 5 
12 PRINT AT 5,6; 'The character is "; ZS 
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 character 
set summary. 

The characters stored in R O M cannot be 
changed, and therefore if you require to 
display additional charactcrs, 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 R A M reserved for 
them has the address range 32600 to 32767 in 
the I6K Spectrum and the address range 
65368 to 65535 in the 48K Spectrum. 

I'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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Trevor Terrell and Robert 
Simpson provide character 
forming advice to help 
Spectrum users define 
their own graphics. % 
to U. The eight bytes of any of these 
characters are 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, if you 
examine the content of the eight bytes of 
memory with addresses from 32672 to 32679 
inclusive, you will 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 with line 30 changed to 

30 LETj- 32599 + 8* (code-144)+ x 16K 
or 

30 LET] 65367 + 8*(code 144) +x48K 
shown in figure 3 you must first define the bit 
probably be of very little use to you because 
the same characters, A to U, exist as part of the 
character set stored in ROM. However, 
because the user-defined characters arc stored 
in RAM you can generate your own character 
by writing the appropriate eight bytes into any 
of the 21 user-defined graphics memory areas. 
For example, to obtain a character of the form 
shown in figure 3 you must first define the bit 
pattern of each byte of the character. In this 
example we have 

00001000 
00010100 
00100010 
01000001 
00100010 
00010100 
00001000 
00000000 

Let us assume that this character is to be 
identified as the user-defined character D, 
then we must store the above bytes in memory 
addresses Addr to Addr+ 7, where Addr is 
equal to 32624 for the 16K Spectrum and it is 
equal to 65392 for the 48K Spectrum. We can 
do this using 

POKE Addr , 8IN 00001000 
POKE Addr +1, BIN 00010100 

I I I I 
I I I I 
I I I I 
I I I I 

POKE Addr+7. BIN 00000000 

c o p y RETURN QLERR ORPIU CLS IF Rl 
lANOOMIZe SfiV-'E RUN PLOT PRINT POM 
E NEXT PPU5E LET LIST LORD INPUT!1 

GO SUB GO TO FOR REM DIN CONTIN: 
|UE BORDER NEU RESTORE DRTR RERD 
STOP LLIST LPRXNT OUT OUER INUEP 
5£ BRIGHT FLASH PRPER INK CIRCLE 
BEEP VERIFY MERGE CLOSE XX OPEN 

IU ERRS E MOUE FORMAT CRT DEF FN Si 
EP TO THEN LINE <>>=<= RND OR BR 

I IN NOT CHR $ STR$ USR IN PEEK RES 
S G N SOR INT EXP LN RTN RCS RSN | 
"AN COS SIN LEN UAL CODE OAL$ TR§ 

I B RT PTTR SCREEN $ POINT FN P.I IN Kj 
IHGFEDCBflfcUP 

• I t z y x w v u t s r - q p o n r a I 
'edCba£„t] \ £ZVXUUUTSROPONML 1-

' ' * ? > « < . ; 9 8 7 6 5 4 3 a i 0 / . - , + | 
t a 

lev 

Figure 1. 

T o examine the binary bit pattern and pixel-
grid definition of this defined character we 
may use program 1 with line 30 changed to 
30 LETj» 32599 + 8"(code 144) + x16K Spectrum 
or 
30 LET}=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 character 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 W obtained by putting the computer 
in graphics mode and pressing the D key. This 
character is used in the simple game shown in 
program 2, in which treasure has been 

randomly and invisibly buried in one 
character square of 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 righi by pressing 
the L or R key, until the C> character is on the 
character square where the treasure has been 
buried. The number of moves laken to find 
the treasure is then displayed. 

The eight-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 characters. To create more 
characters you can use the Over 1 statement, 
which permits one character to overlay 
another character, but note that coincidcnt 
inked pixels are written 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. 8IN 00100010 
6 POKE 65397, BIN 00010100 
7 POKE 65398, BIN OOOOTOOO 
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 IRND'20) 
55 LET y INT <RND*31) 
60 IF x r AND y = c THEN GO TO 45 
65 PRINT AT x , y ; " 0 " 
85 LET kS = INKEY$ 
90 IF kS - •"' THEN GO TO 85 
91 IF NOT (kS - "u" OR kS - "d" OR 

k$ = "t" OR k$ = "r") THEN GO TO 85 
92 IF INKEYSO"" THEN GO TO 92 
93 PRINT AT x,y;" *' 
95 IF k$ = "u" THEN LET x - x 1 

115 IF x<0 THEN LET x = 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 kS = "r" THEN LET y = y + 1 
175 IF y>31 THEN LET y 31 
225 PRINT AT x,y; " 
235 IF x r AND y =c THEN GO TO 350 
240 LET n = n + 1 
250 PRINT AT 21,0; "Number of Moves 
= 

260 GO TO 85 
350 FOR g = 10 TO 0 STEP 1 
355 BEEP l.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 INKEYS = "G" THEN GO TO 10 
430 IF INKEYS = "S" THEN STOP 
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FULL ZX-81 CHES 
Figure 3. Rem display. 

4 R E M 

1 7 2 0 ? 

D I S P L A Y 

17219 

17236 

17258 

17280 

17302 

17324 
17329 

18432 

18542 

LD HL NN * 33 6 7 67 ( 1 7 2 1 9 ) 
LD DE NN 17 0 72 <13432 ) 
LD BC NN 1 205 0 
LDIR 237 176 
RET 201 
128 8 169 183 173 118 
29 8 55 51 39 48 54 39 51 55 118] 
30 8 53 53 53 53 53 53 5 3 53 11 
31 8 0 128 0 128 0 128 0 128 118 
3 2 8 128 0 128 0 128 O 128 0 118 
33 8 0 128 0 128 0 128 0 128 118 
34 8 128 0 128 0 128 0 128 0 118 
35 8 181 181 181 181 181 181 181 
181 118 
36 8 183 179 167 176 182 167 179 
193 118 
3 8 45 44 43 4 2 41 40 39 38 118 
8 8 8 8 8 
LD BC NN 1 0 4 
CALL NN 2 0 5 2 4 5 8 <2293 ) 
LD HL NN 33 0 72 
LD B N 6 116 
PUSH BC 197 
PUSH HL 229 
LB fi <HL> 126 
RST 16 215 
POP HL 225 
POP BC 193 
INC HL 35 
DJNZ 16 2 4 7 

17349 18562 

LD HL NN 33 125 64 
LD (NN) HL 34 41 64 
JP NN 195 7 3 

16509 
16425 

Cooynghi David Horn* >983 

Figurp 4. Code map. See also page 102. 
ALIST 
17037 LD HL NN 33 70 64 
( 1 4 1 ) INC (HL) 52 
< 6 6 ) LD fi <HL) 126 

ODD L 133 
LD L fi 111 
LD (HL) C 113 
RET 201 

CHGMV 
17143 LD HL NN 33 55 67 
( 2 4 7 ) LD fl <HL) 126 
( 6 6 ) ADD N 198 128 

LD(HL) fi 119 
RET 201 

PMOVE 
17151 LD HL <NN) 42 7 64 
( 2 5 5 ) LD fl (DE) 26 
< 6 6 ) LD C fl 79 

LD fl (HL) 126 
LD(HL) N 54 0 
LD(DE) fl 18 
LD B fl 71 
RET 201 

IF Y O U HAVE followed the series of articles to 
date, you should have managed to product 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 IK 
game. We actually have only 672 bytes. 

The game, therefore, starts off 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 will 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 if 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 Rems 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 machine-code program in Rem 4 by 
typing 

RAND USR 17207. 
This copies Rem 4 above RAMtop and it is 
therefore protected when the next commands 
are 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 tvpe: 

RAND USR 18542 
At this stage you save the program on tape. 
The machinc-code program loaded above 
RAMtop will execute. The first section creates 
a display file on the board and pieces, the 
second section loads into address 16425 — 
Sinclair variable Nxtlin, the address of the 
next program line to be executed — this is the 
actual start of Rem I, thai is, address 16509. 

The program then jumps to the Save routine 
in ROM; this will 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 will not be executed. 

Now for a brief description of the function 
of each of the machinc-codc segments: Kybd 
is a routine which sets up machine control of 
the keyboard such thai 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 R E M F A S T U A L L N R U N 

L.N I F A T ^ S C R O L L A T L P R I I " 
r f i N • I * L N J L R N D • " 
- - - - 7 F B 7 7 R 7 

RLN LRNC71 
C - » RETURN • " enDv o o 

T f T ^ H H 
- L.EAP U E H 

» C V " ^ T R N • " COPY P R I N T 
Pt_O T P O K E N E X T + FOR •» C>IH ft 
UN rn''""iORONP^I^RNO? • .^BS SCROLL 
R N D R E T U R N N t - I T O RE JRN K C ( ? R 
ST URN OC VW RETURN RCf I STOP RET 
^JRN B mrn P R I N T FAST URL RETURN 
Z S 2 R E T U R N C . . L N ®RND RETURN *K< 

P R I N T i_N P P I LET RETURN C""AT L 
P R I N T ? RETURN f C | LET v AND RT 
L P R I N T LET 7 ( P E E K T f lN 4 * 1 LET 
-•% P S i T PRINT RETURN Z 3 4 RETURN 
DrTiNLN Ji. ?Nt> RETURN CC RETURN • 
T R E T U R N • 4 £ L N BP 17 RETURN 7S< ( 
ETURN + 4RBS T f lN 7 RETURN • CODE 13 
R I V LET LET L P R I N T 7 r U A L FAST Ui 
L ?.TR» FAST URL 75RNDRNDLN 
a.-.-.— -. LET LN " 7 L P R I N T LN * „ 

L P C l r j T 5GN 77 FR5T STRS LN 
D P R I N T LN RUN P I L H * P I A T r, % . SC 
N L P R I N T ? L P R I N T LN I F P I L H / ? K 

I V'M 

1 LN I F P I L H RUN P ^ E W R N D ^ FOR 5 
I N K E V » R N r a » * " l • " S ^ R N D l ' R N f ^ 0 S* 

FOR G05UB JTTRN UR7LEN K 5 Y 7 ? GC " 
U8 »F t i » t tNC;>73Y77 FAST UAL 7 L N I 
-JD RETURN 4 , L N RUN P I - L N RUN RN 
DLN RUM P I L N fcPIC"E|BNKi-, P R I N T 
AT L P R I N T RTflN RT L P R I N T t * • S T A N 

• I UNPLOT LN 0RNO R£TUR 
• i i n p u t 6JPR" M • i INPUT JND7LN RUN RNDS ' L N 

J N O R E T U R N • F O R K > = L N L f l C N O T 
| } 4 S A U E L N C O P Y P I O R L N ^ P I O R 
3 W - ! J F O R P I L N O P I ' T A B ? ? > , • R A N D 
5 7 R N D P T R N 3 7 R N C O M I N K E Y * R N D £ 7 B Y 7 

? F h S T U A L 7 L N fc§RND R E T U R N ™ 4 D 7 S 
P R N O L N R U N R N D L N fcPICl'P-'LN C O P Y 

P I O R SIL.N P A U S E T N K C Y * L N " P I O P 
b i n k e y b r l n p a u s e i n k e y * 

• T H E N AT L P R I N T ( C O S U I N K E Y I R N O 
R E T U R N C R E T U R N 5 * ? R N D > P ^ A C S " 

O C ' C f l L N RUN P I T AN 5 R 7 ^ R N D , '? NEW 
P A U S E R N C ^ » C 0 5 7 1 C L 5 ''TflN 

7 O R r ^ R N C L N ( P I O R ? T A N 
2 5LOU 
3 R A N D U S R X 
i REM S ^ 7 > (_N o o s u e B T A N • 

7 4 . 3 2 B r O B N R 
" • 6 3 3 P P P P P 
7 9 4 J — " _ 

3 2 0 0 
6 4 5 5 
S 7 1 2 
3 9 C 3 
9 2 3 4 
a o s s -LS-B 
2 S S b # . L N P R I N T 

R U N S ^ R N t ' t S O R N D ^ F 
- J R E T U R N 1 4 S " 1 . ' 

T O R N - 3 4 S R U t 
LN ? " L N 

a T O 1 6 0 0 0 

IS UAL FAST 
N ? " V f l 1 « L N ( 

" d f i ^ S V & x S f 
->RNDSDRNC T - ! 

a s 3 2 6 4 4 S 4 0 1 6 7 2 2 5 4 5 4 
1 1 6 4. 2 S 4 5 5 4 0 S 

4 6 2 2 7 2 5 4 3 9 1 9 2 1 2 3 1 3 4 3 4 5 
3 2 9 1 9 7 2 5 4 6 3 5 6 3 0 2 5 4 1 4 8 

4 8 2 6 2 0 5 1 3 7 64 2 5 4 2 4 8 
19 2 4 5 2 0 5 14.1 6 6 2 4 1 3 5 4 0 
4 0 10 1 9 3 3 3 5 1 2 1 2 5 4 1 4 0 

S 3 4 1 3 4 3 1 6 
1 6 7 1 4 < 6 5 7 4 > 
1 9 3 2 3 5 2 4 1 3 5 16 2 1 1 2 0 1 1 3 6 
2 3 0 1 2 6 3 3 3 3 8 64 3 3 2 4 6 
3 4 1 2 2 3 1 2 3 1 3 4 3 3 9 3 4 5 2 5 4 

6 3 5 6 3 2 3 5 4 1 4 8 4 6 3 8 3 0 5 
1 8 7 6 4 2 5 4 0 4 0 3 8 2 5 4 1 3 3 1 7 1 3 3 2 5 4 1 3 2 1 3 3 0 5 
1 4 1 6 6 1 2 3 2 5 4 8 2 5 6 1 9 3 5 4 
1 3 6 4 6 1 5 2 4 1 2 2 5 4 3 3 1 3 3 
a 1 0 2 0 1 1 2 2 2 5 4 1 1 9 6 1 4 1 6 6 

3 4 2 4 1 2 4 1 2 3 5 9 5 2 4 1 9 7 3 2 9 
1 9 7 2 1 3 3 2 9 1 9 7 8 5 3 3 6 4 6 4 
3 0 6 3 6 7 2 0 5 10 6 7 1 3 0 1 3 3 

7 9 3 4 1 2 0 5 1 0 
1 6 6 1 4 . < 6 5 174- > 

6 7 3 3 5 2 0 5 24- 6 7 4 6 1 1 S S 
7 9 3 2 5 2 0 9 94. 1 14. 3 2 9 3 1 3 2 0 5 
3 4 6 7 4.0 1 1 4 4 2 4 5 3 0 5 3 4 7 
6 6 2 0 5 1 6 6 1 9 3 4 6 3 4 

4 3 0 9 2 2 5 1 1 5 3 2 5 2 0 5 2 5 0 6 6 
3 0 6 3 4 6 7 4 8 1 5 3 0 5 3 5 0 

6 6 3 0 5 2 4 7 6 8 1 2 0 3 3 6 0 6 4 
1 1 9 2 3 6 3 3 6 5 6 4 1 9 0 2 1 6 1 

5 0 2 4 1 1 3 3 9 9 6 4 17 
7 0 6 4 1 2 3 0 5 6 1 3 3 5 

2 3 7 1 7 6 2 0 1 5 8 5 5 6 7 1 9 8 4 8 
3 3 6 2 6 7 7 1 2 3 7 1 7 7 4 3 3 4 

12S 6 4 6 6 6 
16914. < 6 6 1 8 > 

3 3 6 2 6 7 3 8 2 2 9 1 9 7 9 3 3 0 5 
1 9 1 6 4 2 5 4 0 3 3 2 5 3 0 5 3 4 7 

6 6 1 0 7 2 0 5 2 4 7 6 4 2 0 5 2 4 7 6 6 
2 0 5 1 3 0 6 6 4 0 1 0 4 2 1 3 8 6 4 
1 6 9 3 2 3 4 5 1 9 3 2 2 5 5 5 3 0 1 1 9 3 
2 2 5 16 2 1 6 1 6 7 2 0 1 6 5 6 3 6 3 3 1 5 9 6 7 3 5 1 1 9 16 3 5 2 
2 0 5 1 6 0 6 4 2 5 4 3 3 9 8 3 8 3 4 

7 6 4 9 3 3 0 5 2 4 7 6 4 3 3 1 6 1 
6 7 2 0 5 1 6 0 6 4 2 5 4 2 3 3 5 4 8 

2 2 0 2 0 5 1 3 0 6 6 4 0 2 1 5 1 8 5 3 3 
2 4 6 2 0 5 2 5 5 6 6 2 1 7 2 0 5 1 6 6 
2 1 7 5 6 6 2 0 5 
L 7 0 1 4 < 6 6 1 1 8 > 
2 3 6 6 6 2 0 5 1 5 0 6 6 3 4 1 9 4 1 1 3 
1 2 1 1 8 2 4 2 4 9 3 3 7 0 6 4 5 3 
1 2 6 6 0 2 0 0 1 3 3 1 1 1 1 2 6 2 0 1 3 3 

7 0 6 4 5 2 1 2 6 1 3 3 1 1 1 1 1 3 2 0 1 
1 7 5 SO 6 5 64. 6 6 6 3 3 6 2 

6 7 3 5 2 2 9 1 9 7 9 3 2 0 5 1 9 1 6 4 
2 5 4 3 3 2 4 1 1 0 7 3 d 7 6 4 
2 0 5 2 4 7 6 4 2 0 5 1 3 0 6 6 4 0 3 9 

9 5 2 3 6 7 3 0 5 2 5 5 6 6 3 17 1 6 7 
3 0 5 2 4 3 6 8 2 0 5 1 6 6 3 1 7 1 12 
1 2 1 16 • e 3 2 0 5 1 5 3 6 5 5 5 
2 0 5 2 4 2 6 5 2 4 2 2 2 1 9 3 2 2 5 1 6 
2 0 a 5 8 6 5 6 4 
1 7 1 1 4 \ 6 6 3 1 6 > 2 5 4 0 4 0 2 5 4 3 3 6 9 6 4 1 2 6 •13 4.3 9 4 2 2 6 7 18 4 3 l i e 

9 8 2 0 3 6 9 5 4 1 2 3 4 0 2 5 4 
0 2 0 5 2 4 7 6 6 2 0 1 3 3 5 5 6 7 

1 2 6 1 9 8 1 2 8 1 1 9 3 0 1 4 2 7 6 4 
3 6 7 9 1 2 6 5 4 0 1 8 7 1 2 0 1 

2 3 0 1 3 7 3 3 3 4 3 6 4 6 5 1 9 0 
3 5 1 6 2 5 1 1 2 0 2 C I 1 2 5 2 1 7 

5 0 1 2 6 8 4 2 0 5 1 6 &e 2 1 7 
2 0 1 1 1 6 • 0 o 0 2 2 6 l i s 

0 3 4 0 2 1 2 6 1 l i e 
o J. 2 3 3 o 234. 3 3 6 7 6 7 I y e 7 2 

Figure 2. Machine-code listing. 
1 6 5 14 < e j . 1 3 0 
2 2 9 1 9 7 2 0 5 1 8 7 2 6 5 7 7 e s 

2 0 1Q 2 4 7 2 0 5 1 8 9 7 1 2 6 1 9 3 
1 9 7 1 6 5 4 0 6 13 16 2 5 0 1 9 3 

2 4 2 3 1 1 9 3 2 2 S 1 1 9 2 0 1 1 2 9 
3 3 0 5 1 3 0 6 4 4 3 14 3 8 3 0 5 

1 3 0 6 4 3 5 1 2 6 2 1 4 2 S 7 1 1 4 
1 1 1 7 5 1 2 9 1 6 2 5 3 1 9 8 9 7 4 3 

1 5 0 7 9 1 0 5 3 8 6 7 1 2 6 6 1 
2 3 0 1 3 7 3 5 4 0 4 0 2 0 4 3 5 4 
1 1 8 4 0 1 5 2 5 4 3 9 5 6 1 1 1 3 6 

4 4 6 5 5 1 3 4 2 0 3 1 2 7 4 0 3 
6 0 1 2 0 1 0 5 2 0 1 1 1 1 2 5 5 

2 4 5 3 4 6 3 4 4 12 
1 6 6 1 4 < 6 4 2 3 0 > 

10 1 3 2 4 3 2 1 2 3 5 2 3 2 3 3 2 4 7 
9 1 1 1 0 1 3 5 4 5 5 3 9 5 1 

5 3 1 7 5 5 0 7 0 6 4 1 3 6 2 3 0 1 2 7 
2 5 4 5 3 4 0 7 9 14 1 6 8 

3 3 3 3 1 6 4 2 5 4 5 1 4 0 2 3 4 6 

1 7 2 1 4 < 6 7 6 2 > 
2 0 5 0 2 3 7 1 7 8 2 0 1 1 2 8 8 1 6 9 
1 8 3 1 7 3 1 1 6 2 9 8 5 5 5 1 3 9 

4 8 3 4 3 9 5 1 5 5 1 1 8 3 0 6 
5 3 5 3 5 3 5 3 1 2 8 5 3 8 3 5 3 

1 1 3 3 1 8 0 1 2 8 0 1 3 8 5 3 
1 3 8 0 1 2 8 1 1 3 3 2 8 1 3 8 0 
1 3 8 0 1 2 6 0 1 2 8 0 1 1 6 3 3 

6 0 1 2 8 0 1 2 8 0 1 3 8 0 
1 2 3 1 1 3 34. 8 1 2 3 0 1 2 8 0 
1 3 3 0 1 2 8 0 1 1 8 3 5 8 1 8 1 
1 8 1 1 8 1 1 8 1 1 8 1 1 8 1 1 8 1 1 8 1 1 1 8 

3 6 8 1 8 3 1 7 9 1 6 7 1 7 6 1 8 3 1 6 7 
1 7 9 1 8 3 1 1 8 8 
1 7 3 1 4 < 6 7 1 6 2 > 

3 4 5 4 4 4 3 4 2 4 1 4 0 3 9 
3 8 1 1 8 8 8 8 8 8 1 

0 4 2 0 5 3 4 5 8 3 3 0 7 3 
6 1 1 0 1 9 7 2 2 9 1 2 6 2 1 5 2 2 5 1 9 3 

3 5 16 2 4 7 3 3 1 2 5 6 4 3 4 4 1 
S 4 1 C S 7 3 

Copyright David Horn* 1983 

key depression is ignored. The subroutine 
TKP 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. 

Piccc: this sets up pointers to possible move 
tables and number of steps and directions. 
Move produces a list of all legal moves 
available to the piece under consideration. 

Pawn produces a list of all possible legal 
moves including initial double moves. Check 

locates current mover's Kings and stores the 
position in the attack register. Square Attack 
determines whether the opposition can attack 
the square in the attack register. 

S c o r e provides a move score based on the 
following: first, the "To" position results in 
taking of a piccc. Second, the "From" position 
is atlacked. Third, the "To" position is 
attacked. Fourth, "To" enables the computer 
to obtain a chcck and finally the "From" 
position is defended. 

The current move score is then compared 
with the previous best and if this is superior, 
the move is saved as the best so far. 

Shift moves the current move list to a safe 
(continued on next pageI 
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I 
(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{1). 

MPScan scans the board for computer 
pieces and, using move and score, determines 
all legal moves and saves the best. INC 
determines whether a square is being attacked. 

Driver Main control logic, uses all the 
other subroutines to provide program control. f> 

TestList: tests to see if there are any moves 
in the move list. AddList: adds to the currcnt 
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 offer for sale. H 

Figure 4. Code map continued from page JOO. 

TKP 
16514 PUSH HL 
<130)PUSH BC 
< 64) CALL NN 

LD E H 
LD C L 
LD D L 
INC D 
JP Z D1S 
CALL NN 
LD fl (HL 
POP BC 
PUSH BC 
CP C 
JP 2 DIS 
INC C 
DJNZ DIS 
POP BC 
JR BIS 
POP BC 
POP HL 
LD(HL) ft 
RET 

KYBD 

229 
197 
295 187 2 
68 
77 
85 
2© 
46 247 
205 139 7 

>126 
193 
197 
135 
40 6 
12 
16 250 
193 
24 231 
193 
225 
119 
201 

16544 LD BC UN 
(160)CALL NN 
< 64> DEC HL 

LD C N 
CALL NN 
INC HL 

16557 LD fl (HL) 
SUB N 
LD B fl 
LD C N 
XOR fl 
ADD C 
DJNZ DIS 
ADD N 
DEC HL 
SUB <HU 

1 29 8 
205 130 €4 
4 3 
14 38 
205 130 64 
35 
126 
214 28 
71 
14 11 
175 
129 
16 253 
198 97 
43 
150 

MOVE 

sre 
16371 
<187> 1 6*> 
16373 
(191) 
< 6*) 

TAK£i 
IM67 
l»13 
16623 
16&K 
PIECt 
16631 
<H7> 
< 64-

Ll( " 
U> L * 
(J M N 
LB fl IH. . 
LP * H II 
Cf II 
SV 2 CIS 
:HC • 
Cf H 
JP DIS 
C* H 
JP C DIS 
LP ft < HL) 
INC t 
LB I fl 
ABD IW.> 
SIT T.f> 
jp z d i s 
LD > N 
I D A f 
LB L C 
ttT 

7» 
1*3 
» if 
126 6 1 zx iz? 
4(1 
4 
234 11* 
4* 13 
a* 
36 11 
t » 
4 
+6 S5 
134 
2*3 127 
40 i 
6 0 
l ie 193 
201 

CftLL SHIFT £03 242 63 
CftLL C>* 
OCX 
lh<H.> F-
LD A C 
l D < I € > fl 
}p c CIS 

203 
217 112 
121 
1 3 
5 6 3 

CALL s c o r e 205 133 6 5 
SCF 5 3 
CALL SHIFT 2 0 3 2*2 6 5 

«• strr 
t E»TV 

"J' UKtl. 

'3 ' S<W 

i t i - i - i i - ie - i f i . I* 
13 -13 21 -21 23 -23 9 II I* 12 
34 33 51 33 

NOR ft 
LP<f*t> » 
LD A <>*-' f*l N 
Cf f 
Jf 2 DIS 
L t t II 
LD I H 
LD H. Ml 
Cf N 
JP 2 DIS 
LP L K 
Cf ' 
W Z M S 
LD C t Cr « 
}'• 2 DIS LD > H 
CP S 
SP 2 DIS 
LD L M 
Cf » 
KT H2 

1?S 
36 79 «4 IS 
230 127 
234 33 
40 Ti 
14 I 
i » 
33 231 £4 
2S4 31 
4* IS 
46 221 
J34 48 
40 16 
n 
234 54 
40 11 
i 4 
234 33 
48 3 
4< 227 
234 3* 1S2 

i n 31 
<255 > 
'. 6 6 ) 

IHC 
17176 
<14 > 
<6r> 

J P B I S 
POf nc 
FOP hC 
l u t e b i s 
LB A •NM> 
CP M 
J P 2 B I S 
LB K nil 
LO fl <HL) 
DEC K . 
DEC HL 
l D £ -.HL) 
LB B fi 
U ) ( B E ) fl 
ICC 
LB L <W_) 
LB H B 
BIT O.L 
LD<HL) K 
J P 2 B I S 
LB(HL) H 

2 4 2 2 2 

2 2 5 
16 :eo 
5 6 6 5 6 4 
2 5 4 0 
4 0 2 5 4 
33 69 64 126 
43 
43 
94 
22 67 
Id 
43 
n o 
9 8 
2 0 3 6 9 
54 0 
4 0 2 
5 4 128 

CALL CM6HV 205 247 6 6 
?ET 201 

LD fl L 125 
EXX 217 
L D O t O ft 50 128 64 
CftLL SO.AT 205 16 6 6 

SHIFT 

WIVE* 
16939 
,63) 
(66> 

E » ; 
LB A C 
RET 

2i; 
I2t 
201 

16882 LD HL M l 33 9 9 64 
<242 > LD [ £ UN 17 70 64 
< £ 5 ) "LB K NN 1 28 0 

JP C DtS 36 1 
EX t e HL 235 
L D I f 2 3 7 176 
PET 201 

PSC 
17162 AND H 230 127 
< 1 0 ) LB W. 1*4 : « 2 4 2 64 
<67) LD £ N 6 5 

CP ( f t ) 19® 
RET Z 200 
I K HL 35 
BJiC BtS 16 251 
LB ft B 120 
PET 201 

MPSCAM 
xoft fl 175 

< 1 5 0 ) LD ( » l ) fl 50 6 5 64 
< 66 > LB B H 6 86 

LD K . mi 33 62 6 7 
IHC HL 35 
PUiM HL 229 
PUSH BC 197 
J E l 9 3 
CftLL STP2 205 191 64 
CP It 234 3 
JP fC D I S 32 41 
LB L E 107 
LB <HN> HL 34 7 64 
CftLL HOVE 205 247 64 
CflLL TL 203 130 6 6 
JP Z D IS 40 29 
l D E fi 93 
LD D M 22 6 7 
CALL PHOVE 2 0 5 2 5 5 66 
EXX 217 
AMD ft 167 

J P D I S 
LB t 
-D fi C 
1.0 <oe> fl 
J P B I S 

TEST LIST 
17026 LO H. MN 

DEC iHL > 
LB ft < H ) 
IHC fl 
PET Z 
ABB L 
LB L fl 
LB ft . HL) 
PET 

134 

(138) 
66) 

2 4 
112 
121 
18 
2 4 2 4 9 

33 78 64 
53 
126 
60 
260 
133 
111 
126 
201 

LB B H 6 3 
l D fl H 62 S 
LB HL NN 33 139 67 
IMC H . 35 
LB<«_ • fl 119 
DJN2 DIS 16 2 3 2 
CftLL KT 2 0 5 160 64 
CP H 234 3 
JP KZ DIS 32 2 3 8 
LD <NH> HL 34 7 64 
LB E L 93 
CALL MOVE 295 2 4 7 64 
LB f«l 33 16! 67 
CftLL > T 265 160 64 
CP H 245 2 
Ex DC K . 235 
JP HC DIS 48 2 2 0 
CALL TL 2 « 130 6 6 
.'P 2 DtS 40 2 1 3 
CP C 185 
JF Ht DIS 32 248 
CftLL PHOVE 205 255 66 
EXX 2 1 7 
CALL Cf*. 205 t 66 
EXX 2 1 7 
J P C D IS 56 6 
CftLL CH6 :,h 205 2 3 3 66 
CftLL MPSCflN 2 0 5 150 66 

CHK 
16897 
< 1 ) 
(66) 

SG.AT 
16912 
<16) 
(66) 

LD A E 123 
ADD fl (HL)134 
PUSH AF 245 
PUSH HL 229 
PUSH BC 197 
CP N 254 63 
JP C DIS 56 30 

LD fl (HL) 126 
AND N 230 128 
LD HL NN 33 2 2 8 64 
JP NZ DIS 32 2 
LD L N 46 241 
LD D N 22 3 
LD ft E 123 
ADD <HL) 134 
PUSH HL 229 
PUSH AF 245 
CP N 254 6 3 
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 2 8 
CP N 254 1 
JP NZ DIS 32 17 
LD fi D 122 
CP N 254 1 
J P NZ DIS 32 12 
CALL ALIST 205 141 66 
LD A E 123 
CP N 254 82 
J P C CIS 56 19 
CP N 254 126 
JP NC DIS 48 15 
POP AF 241 
POP HL 2 2 5 
INC HL 43 
DEC D 21 
JP NZ DIS 32 2 1 0 
RET 201 
LD A D 122 
CP N 254 1 
CALL NZ fiLIST 196 141 
JP DIS 24 241 
POP AF 241 
POP HL 2 2 5 
LD E ft 95 
JP DIS 24 197 

LD fl <NN) 58 5 5 67 
ADD N 198 4 8 
LD HL NN 3 3 6 2 67 
LD B ft 71 
CPIR 2 3 7 177 
DEC HL 4 3 
LD (NN) HL 34 128 64 
LD B N 6 86 
LD HL NN 3 3 62 67 
INC HL 35 
PUSH HL 229 
PUSH BC 197 
LD E L 93 
CALL STR2 2 0 5 191 64 
CP 0 254 0 
JP NZ DIS 32 25 
CALL CHEflV 2 0 5 2 4 7 66 
LD L E 107 
CALL MOVE 205 2 4 7 64 
CALL CHEMV 2 0 5 2 4 7 66 
CftLL TL 285 130 66 
JP Z DIS 40 10 
LD HL<NN) 42 128 64 

66 

CP N 254 143 
JP NC DIS 48 26 
CALL STR 205 187 64 
CP N 254 2 
JP NC DIS 48 19 
PUSH AF 245 
CALL ALIST 295 141 66 
POP AF 241 
CP N 254 0 
JP Z DIS 40 10 
POF' 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) 
( 6 5 ) 

CP L 
J P N2 DIS 
POP BC 
POP HL 
SCF 
RET 
POP BC 
POP HL 
DJN2 DIS 
AND fl 
RET 

PUSH HL 
PUSH BC 
PUSH DE 
PUSH HL 
PUSH BC 
LD D L 
LD HL NN 
CftLL NN 
CftLL PSC 
LD fl B 
ADD fl N 
LD C fl 
POP flF 
CALL PSC 
POP HL 
CALL INC 
JP NC DIS 
ADD ft 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 ftF 
CftLL CHEMV 
CftLL 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 CHG 
CALL CHEMV 
LD ft B 
LD HL NN 
LD CHL) A 
EX DE HL 
LD HL NN 
CP (HL) 
RET C 
LD BC NN 
JP DIS 

Copyright 

189 
32 245 
193 
2 2 5 
5 5 
201 
193 
225 
16 216 
167 
201 

229 
197 
2 1 3 
229 
197 
85 
3 3 64 64 
205 36 7 
2 0 5 10 67 
126 
132 
79 
241 
2 0 5 10 67 
2 2 5 
205 24 67 
48 1 
128 
79 
2 2 5 
2 8 9 
94 
114 
229 
2 1 3 
205 2 4 67 
48 1 
144 
245 
205 2 4 7 66 
205 1 66 
193 
48 2 
4 
4 
209 
2 2 5 
115 
2 2 5 
205 250 66 
2 0 5 24 67 
4 8 1 
5 
205 250 66 
205 247 66 
120 
33 60 
119 
235 
3 3 65 64 
190 
216 
1 5 
24 11 
Oavtd Hornt 1983 

64 

0 

102 YOUR COMPUTER, FEBRUARY 1983 



WW COMPUTER 

Vowr 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. 

The game has a great deal of quirky 
humour in it and you'll be faced with lots of 
fiendishly new problems. 

The game wilt 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 ail 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 
Computer at 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 
T W O SLOTS W I T H BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES W I T H O U T 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 

SIX RELAYS W I T H RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
T W O EXTERNAL TRIGGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS W I T H 
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 

* 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 
P ' / F " 1 . . 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 
11* MMl mtltk VvfMMI thl. PHAi( ArCKk- fit* 
• Vft.lifrM f.t Mm . l»c-f« t>d >t«»/ I|>A 
t(«1«lkew »*4 -I* HAW 111* Alurtlft >A l«-» hypvt fMt, 
MI(X< ( w ' d (Miv. fJurtdl «ur£itr. 

»1iVf !»wri i.».l tnui fctttfAtt. Itni4» 
iiirn«ur( AMki Vnvc* • 1 >tw* <J t M u , WuhiI 
llfaitk, tap hmI ficr4i«Tit mk I (rifhict i t 
mw *t |U In tM* 

CEI1TIPEDE £6 
?h* frfM *mj itnly vrr'een *f l.Wi [<*«v'«kr Amthm 
«•* IM At*n MhMrt 4iMfi IN* If., cmU|«4« « ft 
vMfti Xhr hw 'ttrtl ftftC AIM lb* 
frta V iii.tf* liuO* Tfcf xr 

niMt Ulli M>| ml ITU*-»MVe 
JM LtnllM M|h mpmm4 •n>to I fr«c>vi<» 
1 tlrt.li Is* tin 

OMEGA MISSION " 
Hw lint r«r>iy •«t"*iiii. «*r ift* 
A***Ot (int. Worms UmJmujw-! I7r m r 'lift*. 
|1 f i iH <>... |Mniu4« 1 «tftr*r*> 
I* A.r ;V>Mit>. hf* WRa, CtmTt. >.Vml< .»ml • lr» 
•tiivy tains* • il^niNul m I tbrnthn*. >*•*•* 

<ir<«fe, i ('UlOt'H f-i'i-i.» <#i«* UUtfk 4 
nn RtfMiM* 7.V.J h. »om>< tNwU, **p 
WlfT-

pucKmnn « 
UK «l lite |hi>I Mfittni »4 IM* fRfwhr n*«* 
rUwr fv*< Ul *Ji (ft* v«t* i» IM ftwt HAirfe v*l 

ft* Misery It! fcfc t'fl{» l|>k M"C 
i.iui Lmbnt ***** * 

rn^tv*, Sfuiiil llltrti I f f nuiv. 

ALL I2K R A M 
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 
14 LOWER HILL RD. EPSOM. SURREY. 

5 nSi • 
C f i f f J 

campbel systems 
THE VERY BEST IN MACHINE CODE 
FOR THE ZXSPECTRUM & ZX81 

SPECTRUM 16K G U L P M A N : w w o f t l v ' man' variety 
with 16 mum, 4 chasers. tnet defence, 9 grades, 9 spends demo mode, choice 
of joystick control. An extraordinarily good program" raves Born Allan (or 
Popular Computing Weekly. We think you will agree £5.95 

SPECTRUM 48K MASTERFILE business, domettic filing 
j«d 'tporting lyttem. So llexible that it ts equally usable for your mailing lists. 
catalogues, stock control, text extracts applications are endless Fully user 
defined data and report display formats, dynamic variable length file, records 
and data 'terns Fully menu driven with powerful search facilities, sorting, total 
average, update, multiple independent files, printing Yes. we aim 10 support 
mitrodrive when Uncle delivers. Nearly all the 8K we use is machine code so 
you get 3JK per file Comes with example file and 22 page manual £15 00 

SPECTRUM 16K S P D E Disassembler and Editor, at used by 
other ZX professionals, end we used it to develop the above. C5.95 

ZX81 16 48KTHE FAST ONE is the predecessor to 
MASTER?ILE and is in use all over the world now, Specification is very similar 
toMASTEflFILE. £12 00 

ZX8116KGULP2 almost identical spec to GULPMAN €4 75 

All programs supplied dituMe recorded and mailed 1st class by return Prices 
include VAT and postage within Europe SA( tot Ml list. 

CAMPBELL SYSTEMS 
(Dept YC) 
15 ROUS ROAD 
BUCKHURSTHILL 
ESSEX IG96BL 
ENGLAND 0 1 5 0 4 0 5 8 9 
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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 retui\is 
the remainder when its two arguments — 
one in front and one behind — arc 
divided. 

M O D E A statement used to select front 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 
N. Used in TRS-80 level 1 and Palo Alto 

Tiny 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 An abbreviation 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 of the preset limit 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 II to cancel the (lashing 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 if Y is not also 0. Different computers 
handle the comparison of the arguments 
in different ways. Sec Your Computer 
August 1982, page 58 for an explanation 
of logical processes. 

NOTRACE A command or statement 
which switches off the TRACE mode. 
Usually used within 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 of 

a previous NEW statement or command. 

ON ERROR GO 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 
Microcomputer 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 
Alto Tiny Basic abbreviation for 
ON . . .GOTO. 

O N . . . GOSUB A multiple branching 
statement of the form: 

ON X GOSUB A. B. C . . . . 
When encountered control is transferred 
to the Xth subroutine after GOSUB. 

ON . . . GOT The PDP-8E abbreviation 
for ON . . , GOTO. 

ON . . . 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 
ANSI 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. 

O P T I O N A standard ANSI word, but a 
little-used statement which assigns a 
value, usually 0 to 10 which becomes the 
number of the lowest array element. It is 
often followed by the word BASE. 

OR A logical operator used in an IF 
statement. 

IF X «= 0 OR Y 0 THEN END 
terminates the run if either X or Y arc 0. 
See Your Computer August, 1982, page 
58, for an explanation of logical 
processes. 

O U T 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 PRINT used 
in TRS-80 level, Palo Alto Tiny Basic, 
Atom and BBC Microcomputer Basic. It 
is equivalent to "?". 

P. A. The TRS-80 - level I abbreviation 
for PRINT 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 alwavs 

B A S 'C D/cr/o* 
be equated to an integer multiple of 256. 

PAUSE A statement used on ZX machines 
to halt processing for a specific period 
before continuing. It is the equivalent of 
the more common WAIT , and can be 
simulated with a dummy FOR-NEXT 
loop. 

PDL 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 from Basic. 

PI A function which when called returns the 
decimal value of pi. It is usuallv set to 
return 3.14159265. 

PIN A function which reads the decimal 
value of a byte of information available at 
a specified part. See INP. 

PLOT A statement used in Apple It 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. 

POINT A statement used on the TRS-80 to 
test a specified graphics block to see if 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 curreni 
horizontal position of the cursor on the 
screen. The left-hand position is usually 
numbered 0, not 1. 

PR # An Appte I I command which diverts 
output to the peripheral device indicated 
bv the value of the argument. 

PRI The PDP-8E abbreviation for PRINT. 
P R 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. 

PRINT # A statement or command which 
writes the output on to a peripheral 
device — often a cassette recorder — 
indicated by the argument. 

PR INT AT 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 PRINT AT. 
P R I N T USING A statement which allows 

output to appear in a specific format. 
Different machines have different 
available formats. 
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The Cheapest Known 
Rampacks In The World 

6 4 K R A M P A C K 
£ 4 4 . 7 5 

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 wobb le design 
• S a m e sleek case size for both versions 
P R I C E I N C L U D E S V A T & P&PDEUVERYNORMALLYMDAYS 

S«nd ch«qo«'P.O. payable to: 

CHEETAH MARKETING LTD. 
4, Old Park Road Enfield Middlesex 

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 BSC Microcomputer 
User Group. 
MEMBERSHIP: £12 for 1 year (£15 overseas) or send Cl and an A4 
size SAE for a sample copy. 

Write to: 
LASERBUG, 10 Dawley Ride. 

Colnbrook . S lough , Berks . . SL3 OQH 

Mcfnb«ti 14 CountriM Wortdwdc 

djamanber 
ofruiarc 

PRESENTS SOFTWARE FROM THE SOUTH. 
DRAGON: TREK 

A full version of this classic game, for (he Dragon; features 
Faery Queen, hyperprobc, time travel, tractor beams and 
more! Includes a I6pp Might manual. I Joystick required. 

£9.95 
WIZARD WAR 

The mighty mages of the Tri-suns strive tor supremacy in a 
fearsome battle of skill and strategy' Joysticks required 
Comes complete with 16 page Spell book. 

( 7 .95 
VULCAN NOUGHTS AND CROSSES 

Pit your wits against the Dragon or your friends in this three-
dimensional game ol logic I Also features a zero player 
option. €7.95 

GAMES COMPENDIUM 
A selection of games for all the family, mduding Blackjack, 
Donkey Derby. Kingdom. Noughts & Crosses. Lunar 
Lander and Hunt the Wumpusl C7.95 

BBC. MODEL B: 
DRAGON RIDER 

Can you destroy the enemies from t he sky before your fiery 
sieed runs out of Duff (7.95 

TANKS! 
Variable wind and terrain make this exciting two ptuyer £ 
game a challenge for everyone C7.95 
All games guaranteed. V.A.T. included in all prices 
Add £0.50p for p&p. 

Send cheque oj P.O. payable to 
SALAMANDER SOFTWARE. 
27 Ditchling Rise. E. Sussex. BNI 4QL. 
T d : 0273 771942 

Discount for bulk orders and rcuil 
tend SAR for au lo fu t . 
Programmers wanted 

Good Royalties PakJI 
'Special Offer 

L E O l T J | \ N O E I _ 

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. . • • » • • » • • • • « • 0 0 

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 APPROPRIA TE BOX!St 

I 
MAIL OROER ONLY 

NAME 

ADDRESS 

CODE 

I enclose Cheque/P.O. fo r£ 
Made payable to: 

LEON-NOEL 
24 Dudgeon Drive, Littlemore Oxford 

OX4 4QL 
ALL PRICES INCL UOE PttP. UK ONL Y 
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V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM 
SPECTACULAR 

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 

And what programs! 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 £4.95. 

By the same author: 
W H A T CAN I DO WITH 1K? (ZX81) - £4.95 
W H A T CAN I DO W I T H 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. 

D R A G O N 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 

J A N U A R Y S A L E — £10 FOR B O T H CASSETTES! 

F U L L C O L O U R S , S O U N D A N D G R A P H I C S 

Send cheque/P.O. to: SHARDS SOFTWARE, 
10 Park Vale Court, Vine Way, Brentwood, Essex 
CMI4 4UR (or send SAE for details) 

G E N E R O U S D E A L E R D I S C O U N T S 

vt: \N* SPECTRUM ZX81 
SEVERN SOFTWARE 

• GRAIL (16K ft 4BK SPECTRUMI 
Exerting new graphic adventure. Where in I he 1000 rooms I* lint Holy Grail1 

Gather armour and weapons to fight Dragons Ores. Wolves, ftnd Gold and 
Precious Stones to bwy strength pot«ons from a Trader Stairways toaa lOleveb. 
Where will the Warp take you to? If you lose, you can watch yourself bleed to 
death' Full M C sound effects and Save Game facility f * 95 inc 
Aho ZXS1 16K vervon £4*5 inc 

• MINES OF MORIA I48K SPECTRUMI 
A challenging adventure set In the Mmai of Motia Collect its much treasure as 
you can but if you can't remember your route you may never get out! Full graphic 
display ol each location. Save Game and Reset facilities £5 96 inc 
Also 7X81 I6K version e4 96mc 

• SNAPPER I1SK-ZX81I 
Fast M 'C action. Avoid the Snappers and stay alive' Features on-screen scoring 
and automatic restart £3 75 inc 

• IK ZX81 owners-send for our list of Fast M C Games Is a o pLeual. 

• STATISTICS I16K & « K SPECTRUM) 
Powerful Statistics Package M e n u - D r i v e n Features Means, Standard 
Deviations. True Linear Regression. Pearsons Coefficient of Correlation. 
Extorsive Data Editing routines. Full Graph*: (topiav of data and regression lines. 
Saves named data fies. Supports ZXPiinter. C6.96inc. 
AtwZXSl I6K version C6.4Sire. 

• THE MfC MANUAL 
Easy lo use lean be used try the absolute beginner). Fully detailed guide to 280 Op 
Codes and M. C Programming. Convenient A4 format. Fully documented taWes 
of codes, displacements and number conversions. Easy to lollow diagram! and 
routines throughout 
designed lo use not just to read. £2.96 inc. 

• Send S A E. for full and prices for Spectrum and ZX81 software 

• CNxjues/P Os to: 

S E V E R N S O F T W A R E 
5, S C H O O L C R E S C E N T , L Y D N E Y , 
G L O S GL 15 5 T A 

"1V<? Guarantee to replace at once any cassette sold by us that fails to toad on receipt. 

IjHIHtllllHIIHIIIIHHItlilllllHIHIIIIIIHIIIIIIIIinHIIIIUttHHIIIIHtllllllHUllillH^ 

H&H 
SOFTWARE H 

Alphabets 
= A complete word processing package for the BBC Computer. 
£ New revised version incorporating: 

• faster printing 
• compatibility with a range of printers including Seikosha, = 

Epson and daisywheels. Versions for other printers on 5 
request. 

• manual 
• labels for the red keys 
• automatic wrapround 
• insert and delete (with gap closure) 
• centring 
• tabs 
• right justification 
• automatic word count a 
• merging 
• double width characters 
• bulk movement of text 

5: 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 

| 1707) to: 

| H & H , D e p t A , 53 H o l l o w a y , R u n c o r n , Cheshire . | 
E Send S.A .B. for a catalogue of out other educational and games programs for the BBC 
— 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 writing 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. M y previous article concerned 
serial and parallel ports for the transfer of data 
between the Central Processor Unit — C P U 
— and peripheral devices. This article 
concentrates on the 2-80 PI/O — Parallel 
Input/Output chip — and the connections and 
software that will allow it to control a printer 
using a Centronics interface. Although the 
program is written for the Microprofessor, 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 arc decoded as 
follows: 

Port 
n u m b e r Funct ion 
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 PI/O arc 
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 — C T C con-
nections are 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. I 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 <, 

PORT B/A SEL 
CONTROL DATA SEL 

PIO x 
CONTOL ^ CHIP ENABLE 

m 
IORQ 

+5V 
GND 

INTERRUPT,! 
CONTROL S INT ENABLE IN 

INT ENABLE OUT 

m 
20 
1 

40 
39 
38 
3 

^ 2 _ 

6 
5 

4 
37 
36 
35 ^ 

26 
11 

25 _ 
r 

23 
24 
22 

Z 8 Q P I 0 

Figure 1. 

PRINTING VM 
used an ordinary ohmmeter or continuity 
checker and a list of 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 will 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 are 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 of 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. 

Subroutine functions 
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 until 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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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. 

P l / O Mic ropro fes so r Funct ion Cen t ron ics 
pin pin c o d e 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 A PA6 DATA 7 8 
7 7 PA7 DATA 8 9 

11 11 GROUND 0 Volts 16 
34 28 PB7 BUSY 11 

Figure 3. 

1 8 0 0 F 5 3 E OF D 3 8 2 3 E I F D 3 8 3 DB 8 1 1 7 3 8 F B F 1 D 3 
1 3 1 0 8 0 C 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 8 2 0 F 5 I F I F I F I F CD 3 0 1 8 F 1 CD 3 0 1 8 C 9 0 0 0 0 0 0 
1 8 3 0 E 6 O F C 6 3 0 F E 3 A 3 8 0 2 C 6 0 7 CD 0 0 1 8 C 9 0 0 0 0 
( 8 4 0 3 E OD CD 0 0 1 8 3 E OA CD 0 0 1 8 1 6 0 0 0 6 1 0 7 C CD 
1 8 5 0 2 0 1 8 7 D CD 2 0 i a 3 E 2 0 CD 0 0 1 8 CD 0 0 1 8 7 E CD 
1 8 6 0 2 0 1 8 3 E 2 0 CD 0 0 1 8 2 3 1 0 F 4 I D 2 0 D 3 3 E OD CD 
I S 7 0 0 0 1 8 7 6 F F 0 0 F F 6 0 7 7 0 8 7 7 0 0 F F 0 0 F F 2 1 F F 

G. <00 0 6 0 0 1 0 F E 3 E 9 0 D 3 0 3 3 E CO D 3 0 2 3 1 A F I F 3 A 
0 0 1 0 E 5 I F F E A 5 C 4 C l 0 3 2 1 0 0 1 0 CD F 6 0 5 2 8 0 2 2 6 
0 0 2 0 1 8 2 2 DC I F 2 6 OO 1 8 OA E 3 2 B E 3 2 2 E 8 I F 1 8 OE 
0 0 3 0 1 8 3 4 2 2 D2 I F 1 8 I D 7 1 E 5 2 A E E I F E 3 C 9 3 2 E 7 
0 0 4 0 I F 2 A E O I F 3 A E 2 I F 7 7 3 E 8 0 D 3 0 2 3 A E 7 I F 2 A 
0 0 5 0 E 8 I F 0 0 C 9 2 1 9 F I F 2 2 DO I F AF 3 2 E 6 I F DD 2 1 
0 0 6 0 9 F 0 7 C 3 DO 0 0 F F 3 2 E 7 I F 3 E 9 0 D 3 0 3 3 E CO D 3 
0 0 7 0 0 2 3A E 7 I F 2 2 E S I F E l 2 2 DE I F 2 2 DC I F 2 A E 8 
0 0 8 0 I F ED 7 3 DO I F 3 1 DO I F F D E 5 DD E 5 D 9 E 5 D 5 C 5 
0 0 7 0 D 9 0 8 F 5 0 8 E 5 D 5 C 5 F 5 ED 5 7 3 2 D 3 I F 3 E 0 0 E 2 
OOAO A 4 0 0 3 E 0 1 3 2 D 2 I F 3 1 A F I F 2 A DO I F DD 2 1 B 5 
OOBO 0 7 2 B CD F 6 0 5 2 0 1 9 2 B CD F 6 0 5 2 0 1 3 DD 2 1 A F 
OOCO 0 7 0 0 0 0 1 1 6 2 E O 1 9 3 8 0 7 DD 2 1 8 6 I F 3 7 1 8 0 4 
OODO AF 3 2 E 4 I F 3A E 2 I F 2 A EO I F 7 7 DC OB 0 4 3 1 A F 
OOEO I F CD F E 0 5 CD CB 0 6 1 8 F 5 F E 1 0 ' 3 8 2 4 2 1 E 6 I F 
OOFO CB C 6 D 6 1 0 F E 0 8 2 1 3 7 0 7 DA BO 0 3 DD 2 1 B 6 I F 

Figure 4, 

VI TH THE Z-80 
and sends it to the printer by outputting the 
data to port A. The SR then returns to the 
calling program. 

The sccond 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 lop 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 will print 
a section of memory in the format shown in 
figure 4. The program starts by printing a 
carriage return character — OD hex — and 
then a line-feed character — OA hex — to 
position the print head correcily. I f your 
printer automatically prints a line feed after 
cach carriage return you may wish to replace 
the instructions — 3E OA C D 00 1B — with no 
operation — NOP instructions — 00 hex. 

The start address is passed to the program in 
register pair H I . and the number of lines to be 
printed in register E. On the Microprofessor 
you can set these registers directly before 
cxccuting 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 — C D — 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 A§TB 36 ZC/T01 
17 §5TB 37 ZC/T02 
18 ARDY 38 PIO IEO 
19 8RDY 39 CTC IEI 
20 NC 40 NC 
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WHY WAIT 
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. 

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 3jiifferent typesizes 
available. 

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. 

lb 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? 



\ MONTHS?* 
eG2ooo Co our Ge ie 

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 untU 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 

C7> 

electronics 
Chesterfield Road. Matlock, 

Derbyshire DE4 5LE. 
Telephone: 0629 4995 

Tfelex 377482 LowlecG. 

Please send me following items: Tick 
EG.2000Colour Genie® £224.50 
EG. 201116K RAM Card @ £38.50 
EG. 2012 Printer Interface Cable <g> £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) fy 

I enclose cheque/P.O. [ j 
or please debit my Credit Card No: 

Name 
Address. 

.Postcode. 
Tel: 

All prices include VAT. Total 
Y C 2 8 3 



Push your Sinclair to the limit 
^ GAMES 

ZX81/SPECTRUM 
ARCADE GAMES 

ZX INVASION FORCE 
^ T C V N (2X81) ^ 

Use y o u r ski l l to f ire t h r o u g h 
Ihe energy band to destroy 
the menacing al ien ship — 
£3.95 
SPEC INVAOERS 

M C J U - " SPEC GOBBLEMAN 
These exc i t ing high-
speed classic games 

incorporate hi-resolut iongraphics and 
sound to br ing you the best in arcade 
act ion at only £4.95 each (16/48K) 

SPEC FROG 5/SHOWOOWN 

H ° P across the dangerous 
road avoiding the lethal cars, 
then lorries. Go back to the 

wi ld west lor a gunf ight batt le amongst 
cact i and wagons Features include 
western music. £4.95 

- " - I NAMTIR RAIDERS (ZX81) 
< ? \ M High speed, quick ac t ion 

arcade game w i th lour 
separate groups Of attackers. 
£3.95 

GoCbi«fflaA«iio*v*>i*t>i*for2X8iat n s s 

UTILITIES 
TOOLKIT 
Nine powerlu' new Inactions to* 

yourZXSt (including re-number 
lines (goto, gosub). program merge 

string finding and replacement. £5.95 
SPEC BUG 
A 30 m t machine code tool and disassembler 
lor your ZX Spectrum £6.95 
ZX, BUG 
A30m I machine code tool and disassembler 
for your ZX81 £6.95 

Improve your machine 
code programs with this 

new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available (or 16K 
ZX81 and features — 
• Word-processor like lex! editor. • High-
speed, versatile two-pass mnemonic 
assemble^ 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 .. w p q r u -
user manual U N L Y 

ZX81& SPECTRUM 
THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9 .95 

or 
«ULES AVAILABLE 

F«OV ARTJC 

' \ f V 0 V 3 

^ \ V t fSS*asw 

Your e c c e n t r i c f a t h e r h a s 
le f t y o u £ 1 0 . 0 0 0 in h is w i l l . 
In o r d e r t o c l a i m y o u r 
w i n d f a l l y o u m u s t s o l v e t w e l v e c l u e s a n d g a i n a c c e s s to a b a n k 
a c c o u n t in w h i c h t h e m o n e y h a s a c t u a l l y b e e n d e p o s i t e d . B e t h e 
f i rst t o c r a c k t h e p u z z l e a n d t h e p r i z e is y o u r s ! P l u s y o u w i l l w i n 
t w o t i c k e t s t o t h e c i t y of t h e s e c r e t K R A K I T ™ vau l t l o c a t i o n . T h e 
p r i ze m o n e y is i n c r e a s e d w e e k l y . A t e l e p h o n e n u m b e r w i l l b e 
s u p p l i e d s o y o u h a v e t h e o p p o r t u n i t y t o f i n d o u t j u s t h o w m u c h 
y o u c o u l d w i n . DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 
Cheques! PO madepayatneio Art.c Computing Limited Deal*'nv)u"'«$welcome 
PuM ê State whether yOur cde- is fos ZX81 c? SpecKum SendS A E <6>n x 9m) (or catalogue 

s p e c ^ , 

I N C A C U R S E 
(Adventure Bl 
In a jungle clearing 
you come across an 
ancient tnca temple 
Your mission to 
enter, collect the 
treasure and escape 
alive. But beware' 

Includes a cassette save routine £6 00 

S H I P O F D O O M Adventured 
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 
E S P I O N A G E ISLANDlAd^mureOi 
While on a reconnatsance mission your plane 
loses control and you are forced to land 
Can you survive and escape wilh the island's 
hidden secret1 £8.00 
P L A N E T O F D E A T H Adventure AI 16/48K 
You lind yourself stranded on an inhabited 
alien planet Can you reach your ship and 
escape1 £5.00 

R E D U C E O T O 

£29.95 
ZX FORTH 
Supplied on cassette 
with editor cassette 

user manuals and keyboard overlay ZX Forth 
combines the simplicity ol basic with the 
speed ol machine code 

A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

CHESS 
Z X C H E S S I 

V e r y p o p u l a r m a c h i n e c o d e p r o g r a m , w i t h s u 
leve ls o l p l a y a n d a n a n a l y s i s o p l i o n A v a i l a b l e 
t o r Z X S i £6 50 

Z X C H E S S II 
A n e w i m p r o v e d vers ion , w i t h a f a s t e r r e s p o n s e 
t i m e , s e v e n f e v e t s o l p lay . a n a i y s i s o p t i o n a n d i n 
a d d i t i o n a r e c o m m e n d e d m o v e o p t i o n £9 .95 

Z X 1 K C H E S S 
A n i n c r e d i b l e g a m e « s featured O O I t * 
in I K for on ly £2 .95 

S P E C T R U M 

Tru® incredible progiem talks vou 
through your game 

it lei's you .t* move recommends a move and 
conta> i ia iangeo ' lacetiouscomrr>ents Thecame 
* based on tne h^niy successful ZX Ch*ss U »<yj 
>sotteie<}at theChristmas offer puceor £9 9S. 

SPECTRUM CHESS now only £9 45 

1 1 

I 

j n B T I C I ARTIC COMPUTING LTD. i 

o a j y 396 JAMES RECKITT AVENUE, 
; J HULL, N. HUMBERSIDE, 

To Aitie Computing Ltd J96 Jamesfleck>tt Avenue 
Mull N Mumoefsido HU86JA 

Please supply 

Cheque for toiai amount e«cosed 

Name 

Addicts 

YC2 

I 
I 
I 
I 
I 
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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". 

RESPONSE FRAME 

INTELLIVISION 
• Our family has an Intellivision 
TV game. The makers of the 
game, Mattel, a re 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. 

T H E KEYBOARD unit has only been 
introduced in test markets in 
America, for around $700, and the 
indications are 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 sort of computer you will end 
up with. The chances arc that you 
will get a fairly slow, limited com-
puter, loeked to the technology of 
the time when the computer game 
itself was built. Although I would 
not say "No, it is not worth it" you 
need to ask three things: how much 
is the extra unit? Can t buy a 
complete computer which is as good, 
or better, for the pricc of the key-
board unit? Even if the keyboard is 
cheaper than buying a computer, 
how good a computer will I end up 
with? 

POKE SURPRISE 
• While exper iment ing with 
Poking on my ZX-81 I came 
across a rea l s u r p r i s e . In 
response to r andom Poke, the 
computer came back with the 
report code 10. As the manua l 
doesn't have this report code in 
it, could you tell me what it 
means? 

Tim Steyning, 
Shoreham, Sussex, 

Yor HAVE 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 competit ions where the 
mouse has to solve a maze. What 
are the rules of such com-
petitions? 

Martin l/amish, 
Glasgow. 

THERE ARE a number of rules for the 
Euromouse Maze Contest, and these 
are subject to change, depending on 
the conditions set by the competition 

organisers. In general though, the 
rules includc reference to the size of 
the maze 16 by 16 squares, based 
on a Tin. matrix, the walls 6.5in. 
apart,'^in. high, painted white with 
red tops — and the target post -
lin. 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 — if 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 ihe top of the maze. 
The Micromouse Maze contest was 
first held in the US by IF.EF. 
Spectrum, 

CRASH PROBLEM 
• Using a 64K RAMpack con-
nected to my ZX-81, I a m 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 
circumvent it? 

E Neve, 
Brussels, Belgium. 

1 AM INFORMED t h a t t h e c o m p u t e r 
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 DIM A$(16000), then 
delete it once the program length is 
greater than 16K. 

AT RANDOM 
• S p u r r e d on by Kathleen 
Peel 's superh introduction to 
machine code for the ZX-81, 1 
am at tempting to learn how to 
use machine language. 1 a m 
trying to write a game, but am 
having difficulties as I cannot 
find out how to select a random 
n u m b e r in machine code. Could 
you help? 

N L u f f , 
Of , 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 evr nt, 
increment the pointer as you go 

through a waiting loop. You musi 
ensure that if the pointer reaches 
8192 — the extent of the ZX-81 
ROM — it is reset to zero. Then, 
every lime 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 are Machine Language 
Made Simple from Melbourne 
House, and Mastering Machine Code 
on _>wir ZX-81 from Interface. 

PRIVACY 
• I a m a m e m b e r 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 are 
quite private. 

3 A Isles, 
Preston, Lanes. 

T H E SIMPLEST WAY t o d o t h i s is t o 
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. If 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 
w h i c h wil l s c ro l l the ZX 
Spcctrum screen display down-
wards? Also, do you know of a 
r o u t i n e wh ich wil l d e f i n e 
whether or not a character 
pos i t ion is occup ied by a 
character? 

Martin Banks, 
Bolton, iMncashire. 

SCROLLING DOWNWARDS c a n b e 
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;a$ 
40 LET a$ j + aSITO 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 
f rom 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. 

T H E RBC 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 
chcck 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. If 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. If the computer is not 
switched ofT 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 
choice down to the Commodore 
64 or BBC Model B. Can you 
help? 

Nadim Ahmed, 
Wa/thanutota, 

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 24R 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 
Spec t rum will be able to operate 
on the ZX-81? If not, coutd 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 Microdrives from a 
variety of computers, including the 
ZX-81. Just keep watching the Your 
Computer advertisements. 
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Z X 8 1 / 8 0 
SOFTWARE 

ZX SPECTRUM 
KEYBOARDS 
PROGRAM AIDS 
SOUND GENERATORS 

I BUSINESS PROGRAMS 

PRINTERS 
USER GROUPS 
BOOKS 
CONSOLES 
GAMES 

Z X 8 1 / 8 0 
SOFTWARE 
HARDWARE 
MONITORS 

ZX SPECTRUM 
KEYBOARDS 
PROGRAM AIDS 
SOUND GENERATORS 

MEMORY EXTENSIONS JOYSTICKS 
MAGAZINES BUSINESS PROGRAMS 
COMPUTERS MEMORY EXTENSIONS 

Sqz M5 a t floe 
ZXMbofair! 
lfyouownaZX81 

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 
encIoseS.A.E.) 

At 80p for adults 
and 50p for kids ^ ^ M i 
(under 14) it must U l -

be a bargain' 161 ZXMI 

m 4 m 

\ 

IR 
SAT FEBRUARY 26th* NEW HORTICULTURAL HALL LONDON SWlM0am-6pm 

DONTMISS THIS INCREDIBLE OFFER ! 

SO GAMES £9 95/ 

t ® * 1 A 
i « . m 

GALACTIC ATTACK 
SPACE MISSION 
LUNARLASOER 
PLA5MA-80LT 
STARTREK 
RADAR LANDING 
ATTACKER 

\ GATACTIC DOGFIGHT 
ZION ATTACK 
IVASLVC ACTION 
OXO 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN IC l 

MAZE EATER 
ORBITTER 
MOTORWAY 
FORCE FIELD 
MM 
TUNNEL ESCAPE 
BARREL JUMP 
CANNOM3ALI RATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 

SUBMAHINES 
ROCKET LAUNCH 
PLANETS 
BLACK HOLE 
DYNAMITE 
0 0 YOUR SUMS 
DERBY OASM 
SPACE SEARCH 
UNIVERSE 
RATS 
TANKER 
PARACHUTE 
JE T MOBILE 
HIGH RISE 
THE FORCE 
EXCHANGE 

ALSO A VAILABLE FOR 
SO PROGRAMS- GAMES EDUCATIONAL BUSINESS HOME 

coming soon games • CASCA„SH0USB 
f Q r • BARGAN'S LANE 

BOB ATARI 

POSTAGE TO U.K 
ORDER DIRECT TO 

LLANDOGO 
GWENT 
S WALES 

ATOM DRAGON 32 • NPS4PA SU1, 

J W T V 

ORDER FORM 
VIC 20 • SPECTRUM Q 

PLEASE SEND ME 

CHEQUE ENCLOSED. VALUE 
NAME 
ADDRESS 

POSTCODE 
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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 interest ing programs which 
make successive approximations of 
an irrational number, such as n, as 
the ratio of two rationais. The most 
efficient program that I have 
received so far can generate the 
approximation 155/133 for tt in |ust 
two seconds — as opposed to the 
original eleven minutes! Your 
Computer is now going to ofler a 
year's subscription to the author of 
the most accurate and cflicicnt 
program for generating c — the base 
of natural logarithms. 

D T Whiteside has sent a most 
interesting program which also deals 
with a n approximation. He quite 
rightly points out that with a 
programmable calculator wc can 
deal exactly with irrational numbers 
such as ccrtain square roots and 
constants. The motivation for this 
comes 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 if I define a 

-continued fraciion as 
I 

unit-q- -

and so on. 
Or, for short, any square root of a 

rational number may be written in 
the form: f~T 

\ f h q-; q, . q , o 
. . . .<>i, q . , q ; . . . 

As you can sec wc can now 
determine any surd f~7> by a 

V b 
defined mathematical series — 
something which the pockei cal-
culator can calculate early. Rut, as 
Mr Whiteside also points out, these 
unit continucd-fraciions are only one 
of a general class of such fractions — 
a . a. 

b, • 
i a 

b, + . . . 
It is with these generalised 

continued fractions that we can 
express constants such as n and c. 
i ;or 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 

Icontinued an next page! 

Program 3. Mr Jagota's fX-602f> program. 

PPOGftflH 
PO 
PI 

PS 
• r e 

p? 
P? 

Mac 1001 Mini® OSS P£ 
ftC MirOe 11 MirF PC I MitiU AC V GOTO? G0TG2 
LEL0 "(V "BUST" GOTO 5 
LA.? 21 flinF ft: URtfc X»f 0OTO1 OOTOj 
LBL! 'PWITOCH- Ftus* fit 3 Mm I t 
i.BL 3 OSt P5 H»83 -ft-06" "ft* «<*-r> ft-W" P * J « K MrtV; 

MinF AC t*®3 OOTOb GOT05 
LIC4 21 Mlrf tc X * GOTO* GOTCS 
LBL5 " I » l n - GOTO? 
LBLc -YtXi «tn- P u n ftC rtWSirfffl 1«H*10 
LBL7 Mr 16 X«6 GS6 P& Hi t*t8-5©=*ie G0T0S 6SE PS 

1 EXP4*Hiflf 
LBLS AC l*r)0 GSB P5 GSI P<5 
AC RflHUxie • 1.3 - INT 
AC Mm « 
-Bt-0 t * l d - l - ror» l • •H IT IMT MinOS AC 5® Mirf MROT 
>:*• OOTOl GOTO® 
LBL1 fiC MPIO Minf f»C HR05 :>F GOTO 0 GOTO 2 
L&.2 *St*<» I V « - PUJJC MW5 M-10 « 
L8L3 0SSP5 M i n « M "HLT GSBP5 "HLT Gi tP* t1*06 
• » "HLT 0SBP5 M»0tj - . * •HLI GSIPS M»06 P m t r 
G5B PI 
•PL*W PTUJ« " P R « * PO- MLT OSB P7 

lo«L" P«MK G"SB P7 
"VOM won" F ju ;» GSB P" 

STEP 
007 
ei5 
LVb 
635 
04? 
070 
0TV 
035 
0?5 
l i s 
12? 
121 
137 
011 
MS 
02-1 
osr 

<>50 
066 
081 

02b 
012 
011 

Total St*«>j 301 Total L * f t St I 

Memory 
F 
05 
0 6 

08 
1 0 

11 

Program 
P6 
PI 

Contents 
Variant 
Vour stake 
Vour total cards 
Ca leulators card 
Vour total 
Stake ffiu It i p li er 

Funct i on 
Gajne restart 
Stick 

Program I. Mr Whiteside's program for the Tt 59 

000 76 LBL 060 07 07 
001 11 H 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 1 666 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 
017 02 2 077 08 08 
018 75 — 078 42 STD 
019 01 1 079 04 04 
020 95 080 43 RCL 
021 42 STD 081 03 03 
022 09 09 082 67 EQ 
023 43 RCL 083 12 B 
024 00 00 084 43 RCL 

025 33 X
4" 085 04 04 

026 42 STD 086 67 EQ 
027 10 10 087 12 B 
028 65 X 088 53 < 
829 43 RCL 089 43 RCL 
030 02 02 090 01 01 

031 95 n 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 35 + 096 03 03 
037 43 RCL 097 95 — 

038 02 02 093 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 94 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 ss 118 43 RCL 
059 42 STD 119 03 03 

Itisting continued on next pageJ 
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FINGERTIPS. 
testing continued from previous page) 

120 42 STB 
121 01 01 
122 65 X 
123 43 RCL 
124 05 05 
125 99 PRT 
126 95 — 

127 42 STD 
128 03 03 
129 43 RCL 
130 02 02 
131 75 — 

132 43 RCL 
133 04 04 
134 42 STD 
135 02 02 
136 65 X 
137 43 RCL 
138 05 05 
139 95 = 

146 42 STD 
141 04 04 
142 61 GTG 
143 12 B 

(continued from previous page) 

centuries — the first noted recursive 
expression was produced in 1380! 
it 4(1 1/3 + 1/5 . . _L±f2n) 

2n 1 
where 
fn= » * J 
n * r 

n + 2~ 
n + T 

n + . 
A less unwieldy version from 165-1 
goes: 

4 
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 the 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 

Meaning 
" " 3 * ' 

7 + 1 
ifc + 1 

1 + 1 
'Si • • 

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 
if 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 be known. It 
is easy to obtain superficial 
confidentiality of data held in a 
home computer by use of a 
password, although anyone with 
access to the program tape or disc 
can find the password because it has 
to be there to be checked. 

' l \ e re 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. If the number is 
numerically larger than theit 
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 tune, 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 
frusirated Casio algebraic notation 
machine users to convert to reverse 
Polish notation. 

To use the program the keys arc 
given the following meanings: 

P4 - Enter 
P3 Plus 
P8 - Minus 
P2 Multiply 
P7 - Divide 
P I - 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 
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 
stack. 

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. Hmcr PO 22, enter PO 
33, enter PO 2, enter PO. Pick PI 
results in IJ being put on top of the 
stack since 11 is the third number 
down; note that 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 
top of the stack, the rest of the stack 
<s moved down to fill up the gap, for 
example, 11; enter 22; enter 33; 
enter 44; enter 3, enter Roll — P6 — 
result in the slack changing thus: 

from 
3 

44 
33 
22 
11 

to 
22 
44 
33 
11 

Rotating the top three numbers on 
| the stack. 

Finally, a game for (he FX-602p 
} written by Anil Jagota of Newcastle. 

This program was originally 
written for the Casio FX-602p | 

I programmable calculator. 
To play you press PO and your ; 

total spending money to he dis- I 
played. You are allowed to bid 
anything from 50p up to your total. 
Press EXE to enter your bid. You 

: are then dealt a card displayed as n:. | 

If you wish to twist press EXF. the 
display then shows n:n:. You ate 
allowed to twist four times giving 
you a total of five cards. If you wish 
to stick at any one time you would 
press PI. The calculator will then 
check if you have a possible pontoon 
or if you are bust. 

If you have not, the calculator will 
go ahead and have its own hand of 
cards. If it beats you or equals you 
without going bust, the calculator 
wins and tells you so. It also tells you 
if you have won. If you lose you lose 
the amount of money bet. 

After the hand of cards the 
calculator checks if you have less 
than 50 or mote the 10,000 left. If 
you have less than 50 the game is 
over for you and the calculator tells 
you so. If you have more than 10,000 
left you have won and the calculator 
will tell you so. 

If 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 MINF 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 
vou wish; EXP need not be used. 

Program 2. Mr Dai man's program. 

P0 11 Ste*s +1 
GSB P9, Mir.F, 1/x, GSB P9, = 
Frac , 

X, MRF, =, GSB P4 

PI 9 Steps +1 
GSB P9, +, MR1F, =, Mir. F, 
Ind, MRF, GSB P4 

P2 5 Stevs -Hi 
GSB P9, X, GSB P9, =, GSB P4 

P3 5 Steios+1 
GSB P9, + , GSB P9, = , GSB P4 

P4 6 Stevs+1 
IND, Min lF,x ^ y,l, M+lF,x * y 

P6 25 Stevs+l 
GSB P9, GSB P4, GSB PI, 1, M - IF, 
LBL0, 1, M + F, IND, MRF, x * y, 
1, M - r", x ^ y, IND, MINF, 1, 
M+F, MR1F, x=F, GCIT09, GOTOQ, 
LBL9, GSL F'9, GSB P4 
P7 6 Stei&s+l 
GSB P9, r, GSBF'9, x * y, =, 
GS3 P4 
PS 4 Steps+1 

GSB P9,+/-, GSB F'4, GSB P3 

P9 7 Stees+1 

MRIF, x=0, 1/x,1, M - IF, IND, MR 

Total 78 + 9 = 87 steps 
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20 BEST PROGRAMS 
for the 

ZX SPECTRUM £7.95 
the 

PROGRAMS 

^ (v^ i i ^x n m X u a T^ 

If 

.HjEWSON 

Z80 O P C O D E S £1.45 

£6.50 

* lot l»ir brfl.Hftet HifmtMMV, ( I I t » j < • 
Th)( n«na ffactr «<>"»' i<tts 4l< 600 plu* 2MO 

COO* in»«UCtiOA| - d»cim«l *n(1 nilh 
»h#.f mrw yTKiri.o t«»» Qt> Coo* m*cc<rtctiv | i p i « n « d 4*0 
;»o»t-i«f#ftnc#d Suppiro i" j protect'1** ir*flkp4f**i »4ft«i 
'v f«v r*fc«*nc« jno 

P R O G R A M M E R S 
TOOLKIT ZX81 

.1 ̂ iMtWi* tftrluA* ' nti^"||l<<»4ittMh)iGOTO t«rt«OOW*l MAAf vOLn î̂ M t̂HtWIMdUO^WM 

f'» (O* 
* ItHt rccr»« ttA^ouivi m^frjOHK* iOltitt^ 

' ' -NO »r ft* 
' (HPUrH-M*",,!*.** t t M ^ ' H . f l . , U {****%<**• r 

* *»rt khlieu ' V u - r t **•'.<« a , 4 i . » a - w l M « "nmmm u*te-Mt ai 

PILOT * ZX81 
<IV**mii. -fij KlniiMlM^H 
"••"MWjKfriW • •«" 14 if^rs I 

lcu<t«t>!>.>4Ml<lf llvMilli^e 0~ 

M M*f«4>ttri 4 •M", « f oj»r |1'."<J .ti M . V W 

- • * At 

(.̂ Mh'rDKt Ki^f fifrt**f 
hXA w-tft i'hi' 

£5 .95 
/ V 

ZX81 H A R D W A R E 
16K MEMOPAK (expandable) 
32K MEMOPAK (expandable) 
64K MEMOPAK 
56K Ram pack 
HRG MEMOPAK Hi Res Graphics 
MEMOPAK Centronics printer 

interface 

ZX81 CASSETTES 
SPACE INTRUDERS (16K) 
STATISTICS (IK) 
LANGUAGE DICTIONARY (16KI 
LINE RENUMBER (16K) 
NAVAL BLOCKADE06K) 

ZX81 BOOKS 
HINTS & TIPS for the ZX81 

S P E C T R U M 
ASSEMBLER/DISASSEMBLER 
• T w o programs on one cassette 
•Comprehensive instructions 
• Great value for money 

Mr HELPLINE tho 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 
ediior. 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. 

N I G H T FLIGHT £5.95 
Fcit the 16K or «8X SPECTRUM £29.90 

£49.90 
£79.00 
£54.95 
£59.80 

£39.90 

£5.95 
£3.75 
£3.75 
£4.95 
£5.95 

£3.95 

£8.95 

* \ 

• 

.•t,. i 
• 

n s i A/M « OF C x w i Uf, I 
CZU U J 
Alb -m- / ; FOIL 
C=3 

a 
Fl C 

1 ) RPM 
C=3 

a 
Fl C 

one 
W I N O • a+o/o fif-a 

Fly vou' own o 'catt Irom take ott 10 land-rig t u 
navigational beacon*. Over mountain* m l unrig a fully 
detailed direction finding ami .nstrument landing system 
* You arc the Pilot ol 3 light aircraft tlying at mght " You 
must use your slits and judgment lo ffy your aircraft 
accurately ovei radio boacons and then land safely on ilw 
mnway ' Ha/aids die mountain! and crow nmds 
"Instrument*. AhiIktut! Horilon, Non D.'Kborwt Brnicon. 
VHF Omrudiiectwnal Range, Instrument Inn.j.ng Syitom 
"Readouts. Gear. flap. Air Speed, Distance Measuring 
Equipment. Vertical Speed. RPM and hr^o.ng "Visual 
display of runway on approac h ' 5 Modes from t ake of I 
to Autopilot "Mapciy landings 'WRITTEN BY A 
QUALIFIED PILOT" 

.0 

P U C K M A N NEW! 
A** difep*»t 
Svi>*r tr»* *>4f tor 
000sJ« ft** lyhOltl * ho (0»f 
lo dfvw>> vow 
A*»*>t»4Im op4ton -

kftooird (Mpliv 
1 .nftbtrflKin d'fc(l<#* 

Continuous ICO'tng 
8«*t til* KOff IO 

MM 

QUANTITY PRODUCT COST 

TOTAL 

NAME 
(block capitate p^asp) 
ADDRESS 

My Access' Barclaycard No tt 

Smncd 
Pc*i to HEWSON CONSULTANTS DEPT YC 60A $T MARY'S STREET. WALLINGFORD, OXON 0X10 0€L 
TEL I0491I 36307. 
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COMPUTERS-WEST WALES 
BBC MICRO'S IN STOCK NOW 

MODEL A-£299 
MODEL B —£399 

F E A T U R E S I N C L U D E : 
• 73 KEY F U L L T R A V E L K E Y B O A R D 
• H I G H D E F I N I T I O N C O L O U R G R A P H I C S 
• 3 V O I C E M U S I C S Y N T H E S I S P L U S ' N O I S E ' . 
• 10 U S E R D E F I N A B L E F U N C T I O N K E Y S 

PLUS MUCH, MUCH MORE 
E X P A N S I O N O P T I O N S { M O D E L B) I N C L U D E : 

• D I S C * C O L O U R M O N I T O R • P R I N T E R S 
• S P E E C H S Y N T H E S I S • P A D D L E S 

• S E C O N D P R O C E S S O R 
A / B U P G R A D E S < S A M E D A Y BY A P P O I N T M E N T ) 

£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 £10 . P O S T £3 

CARDIGAN ELECTRONICS 
CHANCERY LANE INEAR W O O L W O R T H S I 

CARDIGAN, DYFED 
TEL: 0239-614483 

HOURS MON/SAT 10 am TO 5pm CLOSED ALL DAY WEDNESDAY 

BBC Micro SOFTWARE 
FROM 

FERNLEAF 
MICROSYSTEMS 

1. W O R D - E D I T O R £12.50 ( p + p inc) m o d e l B 
4 pages o l text to write, drtete. save. load, insert. draw tables. print etc 
Package includes Manual Ideal lor almost all writing needs. Drives any printer 
lor frilled printing & special lormatting by embedding ASCII code* in text, lo 
printer 

2. H O M E - F I N A N C E £ 1 Z 5 0 ( p + p inc ) m o d e l B 
Another mut t (or the BBC micro owner Package man*)ulete* 10 separate 
account*, handles direct drtxt standing order*, financial forecasts ptu* printouts, 
includes manual. 

3. S K Y - B I R D £9 .00 { p + p inc ) m o d e l B 
Inoedfcie game in fast real tone graphic*, exciting sounds & multi coloured 
graphic*. Guide the (light of the sky bird behind mountains, avoid the ta*er hawV 
but watch out for unknown danger* behod the MR* Employs skill and return* 
untold enjoyment for all. 

4. S C R E E N - D U M P E6.00 ( p + p inc ) m o d e l s A + B 
Superfatt machine code program. Auto adjust* to any mode o l user's screen 
display and dump* screen m 3 selectable t i res w i th colour discrimination. 
Include* instructions to use any printer. 

W e offer quality software to 
compliment the quality of this micro. 

We also write software to order. 
Enquire in writing. 

Enclose SAE. 

F E R N L E A F M I C R O S Y S T E M S 
SILVERGROVE INNHAMS WOOD 
CROWBOROUGH, SUSSEX TN6 1TE 
Tel: Br igh ton 565303 
or Br igh ton 603191 

O r d e r s t o : 

Retail dealers 
offered big 
discounts 

tjQutotom 
The sole SINCLAIR agent for 
the Arab World — now also 
agent for JUPITER ACE and 

APPLE! 
We are interested in 

software, publications, add-
ons etc. 

D o n o t m i s s t h i s o p p o r t u n i t y — 
send samples of all you have to: 

P . O . B o x 147, J e d d a h , 
S a u d i A r a b i a . Te l : 6604212, 

. T e l e x 402 276 A u t o r a m S . J . , 

' Wo are working to develop an ARABIC computer — | 
anyone interested please contact us. 

SUfe ' M P - -
%w 

STAR 
SOCCER 

# 
* 
# 

AN EXCITING NEW GAME 
EOR THE ZX81 (16K) 

ALL THE ACTION O F REAL F O O T B A L L 
PASS - SHOOT - DRIBBLE - TACKLE 
C O R N E R S - F R E E KICKS - THROW-INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED G R A P H I C S 

MATCHES BETWEEN 12 TOP C L U B S I D E S 
AND 12 ' S T A R * W O R L D CUP S Q U A D S 

MORE THAN AN A R C A D E GAME 
MORE THAN A SIMULATION 

'A t ru ly original and absorbing game ' 

ONLY £5.95 
Please make cheques and postal orders payable to: 

WaUon 6o(Warc (Services Ltd. 
I, Ivy Cottages. Long Road West. Dedham, fcssex C07 6EL 

Allow 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, 
Wendover, 
Buckinghamshire. 

SNAKE IS FOR an expanded ZX-81, and was 
inspired by a game which, when reviewed for 
the BBC Micro, was said to be addictivc. The 
object is to move the snake around the scrccn 
so that it can eat plus signs and make its body 
as long as possible. Any key in the top row will 
move the snake up. Any key in the bottom 
row, except Shift, will move it down. Any key 
on the right of the middle two rows moves it 
right and any key on the left of 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 

4082 d i s a b l e l i s t 76 76 
SCOR 38 28 34 37 

TOP E : 2fl 0E 00 00 
L i n e 80 00 00 00 

00 00 00 00 
H 00 00 00 ZD 

I -SC 2E 16 38 28 
ORE 34 37 2f l 0E 

00 00 00 00 
4004 UP , l e - f t FF DF 00 20 
T « t S t r r i s h t . d o w n 00 02 00 28 
40RC GAME RC R6 B2 fifl 
G-mm OVE 80 B4 BB Rft 
Over R B 7 
40B5 #1 b i t 0 , (L .FRf lnES) FB CB 34 46 

r e t z C8 
T e s t add a- 1 85 
Rnd r e t p * E8 

c a t I #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 CS 

40C9 #2 Id h i , ( S E E D ) 2R 32 40 
#3 Id de,(HSD LFRM) ED 5B 33 40 

Rnd add h l , d e 19 
Id ( S E E D ) , h i 22 32 40 
add a , h 84 
and 31 E6 I F 
C P 23 FE 17 
j r no #3 30 F1 
i n c a 3C 
I d T J . a 47 
add a , I 85 
and 31 E6 I F 
Id c , a 4F 
c a l l P r i n t fit CD F5 08 
i d h l , ( D F . C C ) 2FL 0E 40 
Id a , Chi) 7E 
C P 8 FE 08 
r e t C9 

40EB #4 Id a , (SEGS) 3fl 40 40 
ne« ED 44 

D l a * Id b , a 47 
#5 Id c , 16 0E 10 
# 6 dec c 0D 

j r nz #6 20 FD 
dJnz #5 X2 F9 
r e t C9 

40F9 • 7 I d b , 4 06 04 
push h i E5 

F i n d I d h i , T e s t S t r 21 R4 40 
Seas #8 Id d , ( h i ) 56 

i n c h i 23 
Id e . ( h l ) 5E 
i n c h i 23 
ex ( s p > , h l E3 
add h t , d e 19 
C P <HL> BE 
j r z #9 28 03 
ex < s p ) ' h l E3 
d j n z #8 10 F4 

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 will 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 of 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-

4I0D 

#9 P O P de 
r e t 

Dl 
C9 

Id de,Tw> L i n e 11 84 40 
Id b e , 3 2 01 20 00 
c a l l P r i n t S t r CD 6B 8B 
Id a, 32 3E 20 
Id h 1, <DF.CC> 2fl 0E 40 
i n c h i 23 
push h i E5 
Id c , 2 3 0E 17 

#10 Id b , a 47 
• 11 Id ( h i ) , 8 

i n c h i 
36 
23 

08 

d j n z #11 10 FB 
i n c h i 23 
dec c 0D 
J r nz #10 20 F6 
i d b , a 47 

#12 Id ( h i ) , a 
i n c h i 

77 
23 

d j n z #12 10 FC 
P O P h i E l 
I d b e , 3 , 6 01 06 03 
Id (SEGS),b FD 70 40 
Id < T A I L ) , h i 

7? 
23 

3£ 40 
#13 Id ( h l ) , c 

i n c h i 
7? 
23 

d j n z #13 10 FC 
Id <DF.SZ) ,b FD 70 22 
Id (HERD) ,h i 22 3C 40 
Id ( h i ) , 18 36 12 
Id (11V),18 FD 36 42 12 
Id c , 2 9 0E ID 

c a l l P r i n t f i t CD F5 08 
Id c , (HI -SCORE) FD 4E 7B 

c a l l P r i n t No. CD 98 0R 
# 1 4 c a t ! #15 f M « e® 5S 41 

j r #14 18 FB 
#15 c a l l #1 T e s t RND CD B5 40 
#16 c a l l #4 D la» CD EB 40 
#17 c a l l Kscan CD BB 02 

Id * , I 7D 
i n c I 2C 
j r z #17 28 F9 
r l e a 07 
C P 253 FE FD 
j r nc #18 30 10 
ce 247 FE F7 
j r nc #19 30 14 
C P 223 FE DF 
j r nc #20 30 18 

• 18 Id bo, 38 ,59 01 3B 26 
Id de , 33 11 21 00 
j r #21 18 0E 

#19 Id b o , 18,19 01 13 12 
Id d e , - 1 11 FF FF 
j r #21 18 06 

• 2 0 Id b e , 59 ,38 01 26 3B 
Id d e , - 3 3 11 DF FF 

• 2 1 Id a , (MV) 
C P b 

3f l 
B8 

42 40 

j r z #16 28 C5 
Id h i , ( T R 1 L ) 2f i 3E 40 
Id b , < M ) 46 

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 "Id" 
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 are the same as if 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 

jpliyi 
which would be just FD E9. There are no FD 
ED instructions nor 

ex de,iy 
otherwise any instruction using hi will 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. 

122 

# 2 3 

• 2 4 

#25 

41EF #26 

41FB #27 

4IFF #28 

Chn» 
SMS 

#29 

Id h i , (HERD) 2fl 3C 48 
Id ( h l ) , c 71 

add h l , d e 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 IE 
exx D9 
c a t t Kscan CD BB 02 
i n c 1 2C 
j r nz #22 20 FR 
c a l l Kscan CD BB 02 
inc . h 24 
J r z #23 28 Ffl 
i n c h 24 
j r nz #17 20 R6 
exx D9 
td a , 8 3E 08 
Id ( h i ) , a 77 

dec (SEGS) FD 35 40 
j r z #30 28 57 
c a t 1 #27 CD FB 41 
j r #26 18 29 
Push h i E5 
Id * , b 78 
exx D9 
P O P h i E l 
c a l l #6 F i n d Sen CD F9 40 
Id a , b 78 

exx D9 
and a R7 
j r nz #31 20 4D 
Id a , ( h i ) 7E 
C P 8 FE 08 
j r z #25 28 04 
C P 21 FE 15 
j r nz #16 20 80 
Id (MV) , c FD 71 42 
Id < h l ) , c 71 
Id (HERD) ,h i 22 3C 40 
sbc h l . d e ED 52 
Id ( h l ) , b 70 

C P 21 FE 15 
j r nz #27 20 12 
i n c (SEGS) FD 34 40 
c a l l #28 Chna Se« CD FF 41 
Id b e , 0 , 7 01 07 00 

c a l l P r i n t R t CD F5 08 
td c , (SEGS) FD 4E 40 
JP P r i n t No. C3 98 0fl 
Id h I , (TR1L) 2f l 3E 40 
Id ( h i ) , a 77 
I d h i , (HERD) 2fl 3C 40 
Id a , b 78 
x o r 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 i n d Sevs CD F9 40 

(continued on next page) 
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SOFTWARE Fill 
Id ( h i ) . a 77 pop be CI 

1 from previous page1 c a l l #26 CD EF 41 c a n P r i n t No. CD 98 8ft 
#31 Id c>(SEGS) FD 4E 48 • 3 2 I d b e , 8 , 1 8 81 8f l 08 

Id a.<HI-SC0RE> 3R 7B 48 c a l l P r i n t Rt CD F5 88 
Id < h l > , c 71 co o B9 Id c,9 8E 89 

• x x D9 j r nc «32 38 0F Id d » ' G * M 0 v r 11 BC 40 
d j n z 929 18 F8 a Id CHI-SCORE>,c FD 71 7B o a l l P r i n t S t r CD 6B 98 
• X X D9 Id b , 8 06 88 • 3 3 o a l l K i c a n CD BB 82 
Id < T f t l L > , h l 22 3E 40 oush be C3 i r tc 1 2C 

r « t C9 Id c , 2 9 0E ID j r nz #33 28 FR 
Id h l , < T f t I L > 2ft 3E 48 c a l l P r i n t ftt CD F5 88 r s t 8 . f CF 8D 

Not centipede 
Andrew Weekes, 
Truro, 
Cornwall, 
THIS PROGRAM is an entertaining game 
written for the ZX Spcctnim. It is not a 
version of the popular game of the same name, 

but it is a completely new game involving 
manoeuvering a hungry centipede along a 
tunnel without touching the walls, while 

'fating 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 f i T 

© Andrew U 

INPUT H R R D 

1 FOR X =0 T O SO 
10 PRINT RT 20.0;" 

E N T I P E D E CENTIPEDE" 
11 POKE 23655,255: ^ <f < *» »• 

15 NEXT X 
16 CLS 
20 PRINT : PRINT " 

eei.es 16.11.82 " 
21 PRINT : P R I N T " 

N E S S LEUEL (2-10)" 
22 INPUT h 
2 3 IF h > 1 0 T H E N GO T O 22 
2 5 PRINT : PRINT : PRINT 
30 PRINT " PRESS RNv KEY T 

O START"; PRINT : PRINT 
35 PRINT " GOBBLE THE G R U B S 

: PRINT : PRINT " U I T H O U 
T HITTING T H E UflLLS": PRINT : PR 
INT " LEFT- "Z' R I G H T 
- - M ' " 

4-0 PRUSE 0 
4-1 FOR X=0 T O "7: RERD d 
4-2 POKE USR "p " +X f o 
4-3 NEXT X 
4-4- DRTR BIN DG>111100 , BIN 1 0 1 1 1 

101,BIN 0 1 1 0 0 1 1 0 . B I N 1 0 1 0 0 1 0 1 . S I 
N 0 1 1 0 0 1 1 0 , B I N 10100101,S I N 0 1 1 1 
1110.BIN 0 0 1 1 1 1 0 0 

4-5 FOR X =0 T O 7; RERD d 
4-6 POKE USR " q " + X , d 
4-"7 NEXT X 
4-8 DRTR BIN 0 0 0 1 1 0 0 0 . B I N 0 0 1 1 1 

100 ,BIN 1 0 0 1 1 0 0 1 , B I N 0 1 1 1 1 1 1 0 , © ! 
N 0 0 1 1 1 1 0 0 . B I N 11111111,BIN 0 0 1 1 
1100.BIN 11011011 

50 OUER 1 

GO T O 2 2 0 
1 3 1 IF S C R E E N * 

GO T O 2 2 0 
1 3 2 IF S C R E E N * fl5,p) 
LET 9 = 9 +1: BEEP 0 . 1 , 0 
1 3 5 LET S + 1 
1 4 - 0 PRINT ; BRIGHT 8, RT 

C 1 6 , p ) = " 

< > 

T H E N 

T H E N 

15,p 

P O K E 23692,255: P R I N T RT 21 

( t t 

( 

60 LET 10 =0 
70 L E T S. =0. 
30 BORDER 4 - : 
90 LET p - 1 5 

100 LET asl0: 
110 CLS 
120 P R I N T RT 

L E T 9 =0 
PRPER 5: 

LET b =20 

INK 1 

20, a RT 20,b; 

125 IF RND >0.9 
a +( t b - a >/2), 
130 IF S C R E E N * 

T H E N PRINT AT 2 0 

I 15,pj =' T H E N 

150 
. 3 1 " ' 
'155 R R N D O H I Z E ; R A N D O M I Z E 
ISO LET Dk = INT lRND*h) - (h/2) 
161 IF j»=0 T H E N GO T O 160 
162 LET fc=te+RND*2 
170 IF a > =0 T H E N LET a =3 
175 IF b <=30 T H E N LET b = b+» 
180 IF 3<=0 T H E N LET a=3+RBS 

) : LET b = b+RBS f=a> 
185 IF h >-29 T H E N LET b=b-RBS 

ui> : LET 3=3 -PBS (mi 
190 PRINT RT IS,p." " 
200 LET p =p — {INKEY $ = "Z") + (INKEY 

* = " H > " ) 
210 GO T O 120 
220 PRINT ; OUER 0;RT 15,p;"0": 
PRINT RT 15,p; OUER lj"*"; P R U S 

E 0: BEEP 0.1,-4-0: BEEP 0.2,-30: 
BEEP 0.1,50: BEEP 0.3,0: BEEP 0 

.5, —4-0 
230 CLS . FOR p =0 T O 9 
24.0 PRINT "YOU S N U B B E D Y O U R N O S 

E ON THE TUNNEL UR 
LL" 
250 NEXT p 
251 PRUSE 100 
255 CLS : PRINT : PRINT " Y C 

U SCORED ";INT (S/10);" P O I N T S " 
256 P R I N T : PRINT " Y O U RTE 

' GRUBS" 
PRINT : PRINT " T H A T ' S " 
< ( S / 1 0 ) ; " IN T O T A L " 
PRINT : PRINT 
PRINT " DO Y O U URNT T O PLR 

Y RGRIN T" 
270 PRUSE 0: LET 

a*s>"y" T H E N STOP 
280 RUN 

; a ; 
2 5 7 

; INT 
2 5 8 
260 

3$=INKEY»: IF 

m^o 
Four routines 
David Graham, 
Richmond, 
Surrey. 
T H I S PROGRAM runs on an unexpanded 
Vic-20. It will not work on an 8K or 16K 
expanded Vic as the memory-mapped screen 
changes location. The program is comprised 
of four machine-code routines. The character 
set runs through all 255 characters in the Vic 
memory, with very fast alternating borders 
and sound. A text window is left in the middle 

of 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 of the machine code just entered. 
Notice in line 230 the character in strings 
represents the F1 key pressed once. The 
character-set routine can be set to run at 
varying speeds, the slowest speed takes two 
minutes 48 seconds and the fastest about 1.8 
seconds. To change the speed, Poke 868, X — 
where X is between 1 and 255. The sound of 
this routine can also be turned ofTor 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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SOFTWARE FILE 
is between 0 and 255 in the Vic Poke tables. 
The speed at which Scrcen Clear 1 runs can be 
altered by Poke 940, X where X is between 1 
and 255. 

The stan 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, if 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. 

Forth draw 
Simon Cross, 
Ipswich, 
Suffolk. 

DRAWING PICTURES on the television screen 
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 cassene 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 

If T , H , B and F arc 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 coordinate, the Y co-ordinate 
and the Plotting mode. The other words in the 

10 R D 1 < C ) 1 9 8 2 D . J V N . G . 
2 0 REM * MACHINE-CODE * 
3 0 F 0 R P 1 " 8 2 8 T 0 9 9 2 : R E A D P 2 : P 0 K E P 1 , P 2 : N E X T P L 
4 0 REM CHARACTER S E T . 
3 0 REM < 8 2 8 - 9 5 7 ) 

6 0 D A T A 1 6 9 - 8 , 1 6 2 , 1 5 , 1 4 2 , 1 4 , 1 4 4 , 1 6 2 , 0 , 1 6 0 , 0 , 1 5 3 , 0 , 3 0 , 1 5 3 , 8 , 3 1 
7 8 D A T A 2 0 0 , 1 9 2 , 2 4 2 , 2 8 8 , 2 4 5 , 2 8 1 , 2 5 5 , 2 4 8 , 6 0 , 3 2 , 9 4 , 3 , 2 3 2 , 1 3 8 , 7 6 , 6 9 , 3 , 7 2 , 1 3 8 , 7 2 , 1 5 2 , 
7 2 , 1 6 8 
8 8 DATA18 
9 8 D A T A 1 4 8 , 2 3 2 , 3 , 1 6 8 , 4 7 , 1 6 2 , 2 1 5 , 1 4 2 , 1 0 , 1 4 4 , 1 4 2 , 1 2 , 1 4 4 , 2 3 2 , 2 2 4 , 2 4 1 , 2 0 8 , 2 4 5 , 1 4 0 , 1 5 
, 1 4 4 , 1 3 6 
1 8 0 D A T A 1 9 2 , 4 0 , 2 8 8 , 2 3 5 , 2 0 6 , 2 3 2 , 3 , 2 8 8 , 2 2 8 , 1 6 2 , 0 , 1 4 2 , 1 8 , 1 4 4 , 1 4 2 , 1 2 , 1 4 4 , 1 0 4 , 1 6 8 , 1 0 4 
, 1 7 0 , 1 0 4 
1 1 0 DATA96 
1 2 0 REM SCREEN CLEAR1 
1 3 0 REM < 9 1 4 - 9 5 7 ) 
1 4 8 D A T A 1 6 9 , 3 2 , 1 6 0 , 0 , 1 6 2 , 2 4 1 , 1 5 3 , 8 , 3 8 , 1 5 7 , 8 , 3 1 , 3 2 , 1 6 8 , 3 , 2 0 8 , 2 0 2 , 1 9 2 , 2 4 2 , 2 8 8 , 2 4 1 , 
9 6 , 7 2 , 1 3 8 
1 5 8 D A T A 7 2 , 1 6 2 , 1 , 1 4 2 , 2 5 2 , 3 , 1 6 2 , 2 5 5 , 2 0 2 , 2 0 8 , 2 5 3 , 2 0 6 , 2 5 2 , 3 , 2 0 8 , 2 4 8 , 1 0 4 , 1 7 0 , 1 8 4 , 9 6 
1 6 8 REM CHARACTER SET2 
178 REM < 9 5 8 - 9 7 1 ) 
180 D A T R 1 6 8 , 8 , 1 6 9 , 0 , 1 5 3 , 2 4 2 , 3 0 , 2 0 8 , 1 5 2 , 1 9 2 , 2 5 5 , 2 8 8 , 2 4 7 , 9 6 
198 REM BORDER 1 
2 0 8 REM < 9 7 2 - 9 9 2 ) 
2 1 0 D A T A 1 6 2 - 2 5 5 , 1 4 2 , 2 4 7 , 3 , 1 6 2 , 3 1 , 1 4 2 , 1 5 , 1 4 4 , 2 0 2 , 2 2 4 , 2 4 , 2 8 8 , 2 4 8 , 2 0 6 , 2 4 7 , 3 , 2 8 8 , 2 4 1 
, 9 6 
2 2 8 P R I M - R W C W T O T O O M B PRESS F L " 
2 3 0 S V S 9 7 2 • Q E T A * : I F A T O ' • " T H E N 2 3 8 
2 4 0 P R I N R R S C O O M W R A D M - VC28 CHARACTER SET - " SVS82Q 
2 5 8 F O R T « 8 T O 5 0 8 : N E X T T 
2 6 8 P R I N T ' S " P Q K E 3 6 0 7 9 , 8 P 0 K E 9 1 5 , 6 4 : S V S 9 1 4 : G O S U B 3 0 0 P 0 K E 9 1 5 , 3 2 S V S 9 1 4 
2 7 0 P 0 K E 9 1 5 , 6 4 P 0 K E 9 4 8 , 1 8 S V S 9 1 4 : G O S U B 3 8 0 P 0 K E 9 1 5 , 3 2 SVS914 
2 8 8 P R I N T " D - THE CHARACTER SET : F O R P " 8 T O 4 0 0 : N E X T P S Y S 9 5 8 
2 9 0 F 0 R P » 8 T 0 4 8 8 : N E X T P : G 0 T 0 2 8 8 
3 0 8 P 0 K E 9 1 6 , 1 6 8 ; P 0 K E 9 1 7 , 2 4 1 P 0 K E 9 1 8 , 1 6 2 P O K E 9 1 9 , 0 P O K E 9 2 9 , 1 3 6 P 0 K E 9 3 8 , 2 3 2 P 0 K E 9 3 
1 , 2 2 4 
3 1 0 P 0 K E 9 3 2 , 2 4 2 RETURN 

program test to see if 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 if 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 if movement in the desired 
direction will take it off the edge of the screen; 
this result is also saved on the stack. The flags 
on the stack are then tested using the And 
function and, if 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 I ; 
: 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 3 < 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 
D1AG1 DIAG2 DIAG3 DIAG4 ; 

ZERO CLS 21 Y I 31 X I 0 COLOUR I ; 
DRAW X @ Y @ COLOUR @ PLOT ; 
FLASH CHANGE 250 0 DO LOOP ; 
DRAWER ZERO BEGIN INPUT? DRAW 
FLASH DRAW FLASH 0 UNTIL ; 

0 2 B ® 

Bat stop 
P Johnson, 
Blythe Bridge, 
Stoke-on• Trent. 

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, once you have pushed 
the key for right, the bat will 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 will 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 will move. 
The program will work on a colour or black-
and-white set. 

10 * *»BREAKOUT»» 
2 0 ' * « < C > 1 9 8 2 BY P . J O H N S O N * * 
3 0 CLEAR 3 0 0 0 
4 0 H - 5 0 0 » R M - r i N * » , ' T W E COMPUTER" 
3 0 GOTO TTLO 
AO S - 0 
7 0 CLS 1 
8 0 A « = " " : & » » " " i C « « H " : D » " " " 
9 0 F 0 R A - 1 0 2 4 TO IOSSIPOKE A , 4 0 > P O K E A * 4 4 8 . 172sNEXTA 
JOO FORA-O TO 3 0 i A « - A 4 * C H f i » ( 1 7 4 > : B « - B » + C H R » < 1 9 0 > j C « - C « * C H R » < 2 5 4 ) i D » - D » + C H R » ( 2 2 2 ) 
iNEXTA 
1 1 0 7 3 3 2 . A * 
1 2 0 SOUND 6 0 , 1 
1 3 0 ^ > 3 6 4 , 6 * 
140 SOUND 6 0 , 1 
1 3 0 7 3 9 6 . C * 
160 SOUND 6 0 , 1 
1 7 0 FOR A - l TO R W : 7 3 9 6 + ( A * 3 2 > , D * t S O U N D 8 9 , I jNEXTA 
180 P L » » B " l S C * = " " : F O R C « l TO S Z : P L * - P L » + C H R « ( 1 3 1 > i S C » - S C » * " " : N E X T C 
1 9 0 F 0 R A - 1 0 5 6 TO 1 4 4 0 STEP 3 2 l P 0 K E A . 1 3 8 » P 0 K E A + 3 1 , 1 3 3 l N E X T A 
2 0 0 POKE 1 0 2 4 . 1 2 8 i P O K E 1 0 3 S , 1 2 8 : P O K E 1 4 7 2 . 1 2 6 t P O K E 1 5 0 3 . 1 2 8 i P O K E 1 4 4 0 , 1 2 8 : P O K E I 
4 7 1 . 1 2 8 
2 1 0 B L - 1 2 9 0 + R N D ( I 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 0 K E B L . 1 4 3 Icontinued on next page) 

_ 
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SOFTWARE FILE 
Icontinued from previous page) 
2 6 0 ">3P1_,PL»| 
2 7 0 I F BL>1408 AND ( V - 3 1 Oft V - 3 3 ) THEN B L - B L * 3 2 l G O T O 2 9 0 
280 BL—BL +V 
2 9 0 I F PEEK (BL ) < 143 I HEM 4 3 0 
3 0 0 - V 4 B T > . - » « S C 0 R E - " | & | " M " ( 
3 1 0 PO*E B L . 7 9 
3 2 0 FOFTC-O TO B 9 : N E * T C 
3 3 0 r i - I » : E V » 
3 4 0 I F T » - " " THEN T S - P » 
3 5 0 P 4 - T S 
3 6 0 I F T S O R I S AND T « < > L I * THEN 2 3 0 
3 7 0 • ' S P L . S C * ! 
3 6 0 I F T 4 - R I S THEN P L - P L + 2 
3 9 0 I F T « - L 1 • THEN P L - P L - 2 
4 0 0 I F P L < 4 1 7 THEN P L - 4 1 7 
4 1 0 I F P L - 4 4 7 - S * THEN P L - 4 4 7 - 8 Z 
4 2 0 GOTO 2 5 0 
4 3 0 A - P E E M B L L I I F A- >172 THEN SOUND OP. I ELSE SOUND 1 0 . 1 
4 4 0 I F A - 1 2 8 THEN V — V I G O T 0 2 8 0 
4 5 0 I F A - 1 4 0 T K N RW-RW+1 R PLAY" T253V100EFGABCCBAGFED"1 GOTO 7 0 
4 6 0 I F A - 1 3 3 T>CN 5 5 0 
4 7 0 I F A - 1 3 0 THEN 5 3 0 
4SO I F A - 1 7 2 THEN 6 9 0 
4 9 0 I F AC 131 THEN 5 7 0 
SOO • » » H I R B A L L " 
5 1 0 I F V - 3 1 THEN V - - 3 3 I O O T O 2 8 0 
5 2 0 I F V - 3 3 THEN V - - 3 1 T G 0 T 0 2 0 0 
5 3 0 I F V - 3 1 TXTN V»33:GOTO 2 8 0 
5 4 0 I F V — 3 3 THEN V — 3 1 I GOTO 2 8 0 
5 5 0 I F V - 3 3 THEN V - 3 1 I O O T O 28C> 
5 6 0 I F V - - 3 1 THEN V - - 3 3 L O O T O 2 8 0 
5 7 0 'MSCOFTESM 
5 8 0 I F A - 1 7 4 THEN S - S M O O 
5 9 0 I F A " I 9 0 THEN S - S * 7 3 
6 0 0 I F A - 2 5 4 THEN S - S ' 5 0 
6 1 0 I F A - 2 2 2 THEN S - S » 2 0 » ( R W - I ) 
6 2 0 I F V — 3 3 THEN V - 3 1 I G O T O 6 4 0 
6 3 0 I F V — 3 1 THEN V - 3 3 
6 4 0 P » - E B L . 143 
6SO S T - B L 
6 6 0 B L - B L * R N D < 3 ) - 2 
6 7 0 I F P E E K < B L ) > 1 3 3 Oft PEE): < BL T - 1 3 0 THEN B L - 9 T 
6 8 0 OOTO 2 8 0 
6 9 0 - 3 3 5 9 . " P R E S S THE > £ * " I 
7 0 0 I F INKEY»<;> "3 - THEN 7 0 0 
7 1 0 C L 9 1 

7 2 0 SOUND 8 9 . 1 
7 3 0 I F H>B THEN 9 0 0 
7 4 0 H - S 
7 5 0 CLS3 
7 6 0 A * - " " | F 0 R A - | TO 3 2 l A * - A « < C H R * ( 1 5 9 ) • N E X T A 
7 7 0 ">ao,A»i 
7 8 0 ' ' 3 4 4 8 . A« i 
7 9 0 "' j )32. a « I I I I I H I I M I I I I i l H l l i m i l l l M ' 
BOO - I v o u HAVE EOT T t « HIGH SCORE »" 
8 1 0 " 5 9 6 , " I M I I t l N l l l l t l l l l l l l t l l M I H D I " 
8 2 0 ^ 3 1 6 0 . " P L E A S E TYPE THE NAME VOU WISH TO" 
8 3 0 " 3 2 2 4 . - B E KNOWN BY t PRESS THE 'ENTER' " 
8 4 0 ">3288, "KEY. (MA*. 12 L E T T E R S ) . " 
8 5 0 I W U T N » : I F L E N ( N * ) > ] 2 THEN N » - L E F T « <N», 1 2 ) 
8 6 0 - 3 3 B 4 . - I S T H I S CORRECT ( Y / N ) •»" 
8 7 0 INPUT Y« 
8 8 0 I F Y « » - N - THEN 7 5 0 
8 9 0 I F Y» "Y" THEN SOUND I . l i G O T O 8 6 0 
VOO CLSB 
9 1 0 A » = " " : F O R A = l TO 3 2 t A » = A » . C H f t « < 1 9 | ) t N E X T A 
9 2 0 i 

9 3 0 - S 6 4 , " t n « B R £ A > O U T BY PAUL JOHNSON** f»" 

9 5 0 A * - - ' 
9 6 0 P * - 4 1 6 « L E N < S T R * < H ) ) ) 
9 7 0 L » - L E F T t < A « , ( 3 2 - P ) / 2 ) * " M H I G H SCORE " *STR« <H) 
9 8 0 - 3 1 6 0 , L « 
9 9 0 P - 1 4 « L E N ( N » > 
1000 L » - L E F T » < A « , < 3 2 - P ) / 2 ) * - « « H E L D BY - • N » + " H -
1 0 1 0 7 3 2 2 4 . L * 
1020 - 3 2 0 8 . " 
1030 - 3 3 5 2 . " T » « LAST SCORE WAS~|S 
1040 " '3416. "PRESS FOR NEXT GAME" 
1050 3 4 8 0 . - ( P R E S S * C ' TO ALTER CONTROLS)"t 
106<- T "« - IN *EV» 
I O 7 0 IT T t « " C " THEN 1 1 1 0 
lOOO I F T» 3" THEN 1060 
1 0 9 0 PIAY'T-SSVIOABABOBABABABABABABABABABABAATAAB" 
1 1 0 0 GOTO 6 0 
1 I 10 CLS 
1 1 2 0 7 3 3 3 . " K E Y FOR R I G H T " [ : I N P U T * ! * 
1 1 3 0 ">397. "KEY FOR L E F T » i i INP1ITL I * 
1140 - 3 1 6 1 . " B A L L S P E £ 0 ( 0 - 4 0 ) " | I I N P U T B S 
1150 IFBS'.'O Oft BS 4 0 THEN 1 1 4 0 
1160 ->3256. "BAT S I Z E * 1 - 7 ) - i : INPUTS* 
1170 I F S7 I Oft SZ > > THEN 1 1 6 0 
1180 GOTO 6 0 

Typewriter 
David Prideaux, 
Crown hill, 
Plymouth. 

HERE IS A program which provides the basic 
facilities of an electronic typewriter for letter-
writing, namely continuous-tcxt entry, editing 
for errors and justification of the right-hand 
margin. 

The printer codes used arc 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$, until it excceds 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 
fun her text added to it. 

Three control charactcrs 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. ProcCheck steps through the 
entered text in the array, a line at a time, 
giving options to accept the line, corrcct 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, 
with no intervening space, and always 
following punctuation marks with a space — 
except for open quotation marks. 

1 0 REM * * T Y P I S T » « 
2 8 REM ( c ) D 4 V J 0 P r i d e a u x 1 9 8 2 
3 0 * T V 2 3 3 
4 0 MO DEO 
5 0 ONERROR G Q T 0 9 8 0 
6 0 V D U 1 9 , 0 , 4 1 0 1 
7 0 P R I N T " " F O R M A T i " " i 41 l i n n , 5 0 w i d e . A4 ( 6 0 l i n e s , 7 3 w i d e . <Nor 

m a l p r i n t ) " * " 7 9 H i d e . ( C o n d e n s e d p r i n t ) " ' 
8 0 I N P U T " P ; e j 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 D I M P r m t » ( 6 0 ) t D I M L (W> » 1 n o - 1 1 A t - " " 

1 0 0 • F X 4 , 1 
1 1 0 CLS 
1 2 0 P R I N T " I g n o r e i b i s t a l e o w h i l e t y p i n g i n y o u r s c r i p t . " * " U s e c u r s o r - > tor 

n o H 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 n e d . " ' " P l e a s e s t a r t t y p i n g . " 

1 3 0 MOVE W « 1 6 , 1 0 2 4 : D R A W W * 1 6 , 0 
1 4 0 Y « V P 0 S * 2 
I S O FOR 1 i n e - 1 TO 6 0 i P R 0 C 1 i n e i N E X T 
1 6 0 END 
1 7 0 REM "PROCEDURES* 
1 8 0 D E F P R O C l i n e 
1 9 0 0 » G E T i A S » A H * C H R S ( B > 
20© I F G 0 1 3 GQTO240 
2 1 0 N O U - J n o + 1 
2 2 0 P r i n t » ( l n o * l ) - A S : PROCchecL 
2 3 8 P R O C p r l n t I END 
2 4 0 I F 0 0 1 3 7 Q 0 T 0 2 S 0 ELSE P r i n t * I l n o » 1) - A S i A S » " " < 1 n o - l n o M t Y - V + l 
2 3 0 I F Q < > 9 G O T 0 2 6 0 ELSE P r i n t * U n o * l ) - A » i " i l n o « l n o * 2 i Y - Y + 2 
2 6 0 P R 1 N T T A B ( 0 , Y ) I A S ) T A B ( W * 2 ) I l n o 
2 7 0 I F L E N ( A » X - W 0 0 T 0 1 9 0 
2 6 0 P R I N T T A 9 < 0 , Y ) t S P C ( W + l ) 
2 9 0 MOVE W # 1 6 , 1 0 2 4 ( D R A W W * 1 6 . 0 
3 0 0 l n o - l n o + l : N - W * l 
3 1 0 REPEAT 
3 2 0 N - N - 1 : P » - L E F T * I A « , N ) 
3 3 0 U N T I L A S C < M 1 D « ( A » , N , 1 H - 3 2 
3 4 0 A » - R I G H T » ! A t , L E N ( A » ) - N ) 
3 3 0 P r i n t * ( 1 n o ) - P » 
3 6 0 PR I N T T A B ( 0 , Y ) I P * 
3 7 0 Y " Y * I i I F Y > 2 2 Y « l 
3 8 0 ENDPROC 
3 9 0 D E F P R O C p r l n t 
4 0 O * F X 1 3 , 0 
4 1 0 * F X 4 , 0 
4 2 0 V D U 1 , 2 7 , I , 3 6 i R E M C a n c e l p a p e r - o u t a l a r m 
4 3 0 P R I N T T A B ( 0 , N O L + l ) | - D o y o u « « n t p r i n t e r 9 0 ? ( Y / N ) " 1 R - G E T 1 C L S t I F R - B 9 OR R - l 

I I P R O C a e n u t V D U 2 
4 4 0 MOVE W » 1 6 , 1 0 2 4 i D R A W W * 1 6 , 0 
4 3 0 FOR N - 1 T O NOL t P R I N T P r 1 n t • ( N ) 3 NE X T } V D U 3 
4 6 0 V D U l , 2 7 , 1 , 701 1 , 1 8 ! 1 , 2 7 , 1 . B 7 , 1 , 0 1 1 , 2 7 , l , 7 2 i R E M C a n c e l p r i n t o p t i o n s 
4 7 0 ENDPROC 
4 8 0 DEFPROCcheck 
4 9 0 CLS 
3 0 0 P R I N T T A b ( 1 0 , 0 ) t " L i n e c n e c k " 
3 1 0 FOR N - l T 0 1 3 0 0 i NEXT 
3 2 0 FOR N - O T O NOL 
5 3 0 MOVE W - 1 6 , 1 0 2 4 : D R A W W * 1 6 , 0 
5 4 0 P R I N T T A B ( 0 , N > | P r i n l » ( N I I T A B 1 A 3 , 0 > t " L i n e " | N 
3 3 0 P R 1 N T T A S ( 0 , 0 ) t " I f c 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 » t l « 

L 1 2 2 Y O U R C O M P U T E R . F E B R U A R Y 1 9 8 3 



SOFTWARE FILE 
370 
100 

im 

ft'.'O 

T - O C T l J F 7 - 1 3 PROCp*dlOOTOA2i) 
t F T - 3 2 OOTOOlO, 6 
• F J 4 . 0 
VHII1 
Miwt'Cepv l i n t MIth co r rK t lw , th *n « r i W . ' I I K l 2 S ) i i m i L I « " 

H P R I N T T A H t a , i l | W C < > l i 
P R l N T T A » i * , N I I p r i n t * I N I | PR I N 1 1 W < * . 11 l f T i n t t l N . i l | M £ I T 

U * CWMOC 
M O DEFPROCpjd 
* S * I F I N S T f t l P r i n t t l N I , 1 * l « l POR-11 E1.9E P » - l 
fcAO Sf-O]6»-"" 
* 7 » FOR S f M TO u 
6 W IF D O C O I I O t l P r m t t l H I , 6 , I I I - 1 S AN9 * « C i n ! D * I P r l n t * IN I , B » I , I > 1 - 3 2 8 - D - H B 

OTO^M 
1 1 4 I F « « C t n I O * l F r l n t * I N ) , B . | l 1 - 3 2 i L « S P > > * l t * > « » H 1 0 * < P r l n t * ( N I , L l « P 

- W » 1 , » - L < « P - I > - 1 > 
7 * « NCMTS 
7 | * P r i n t » I N I » " 
7 3 * r - I K ~ L l N < 3 « l ' l > D l V [ S P - ! > , 
730 V I U - L £ N l S « l - l i n Q C I l £ P - l ) > 
7*0 v»»"-iu»-"" 
7 3 * FOB ft-I TO Y i V * - r » » - - | t « « T 
76» U»"V*»- -
7 7 * F 9 T - I T O S P 

7FT* JF T<-V/2 OB TXCP-|-iv/3>> ADW-U* CLSC ADO»-Y« 
7 « IF T-SP «>&»---
DO* Prlnt*(NI-Prlnt«(fil»1tC*lS*,l.<T-ll-T-3,L(TI-LIT-l>-ll.M)0* 
a i * NCirr 
B 2 * C N W M C 
830 ECFPAOCMNU 
e - t * CLB 
85* PAINT1A8(1*,3> | - ; l * l *c t print font CcMtnud p r i n t " * 2 Nora*) prl 

I I / i l * ra*d p r i n t " " 4 l a o M n u d ( r i n f - 3 OouBl.d p r i r f 
8+4 lont-SEI-4«i IF font >9 OOTOBS* 
87* PRINT'* a Er*»» I t . t cnolc**-
aa* PWiMf-veu h iv i 

R t H K e i o o p r i n t c o d * * 
I F f o n t - l U S U I , 1 3 

• I * I F f o n t - 3 U W J I . 2 7 . 1 . 9 7 , 1 , 1 
I F I v m . < V 0 U l , J 7 . t , 4 » 

• 3 * I F f o n t - 3 V B O I . 2 7 . 1 , 7 1 

* 4 « I F l o n f i VOOl . 2 7 , 1 . 7 * 1 1 , I B ) 1 . 2 7 . I . B 7 . ! . « ) ) , 2 7 , 1 , 7 2 

— ~ J ! * 1 ? 1 " 0 0 y O U • n 4 U ' , r C h o l e * ? C O o r N I - . R - t i E T - 4 8 . I F R<7 f o n e R l O O T O S 
B * ELBE I F B < > 3 * M D R O M 0 0 T 0 9 3 * 

VAO CLS *?» CHOPROC « f | | £ 
* * * REPORTlPRIHT- AT - ( S R I 

Change goals 
George Thordian, r....... . .. — 
Kidderminster, 'JJij 
Worcestershire. L. ... 

W R I T T E N I - O R the unexpanded Vic-20, this 
program is based on the old pinball game. 

Lines 30-100 set up the arrangement of 

bumpers. These can be moved around accord-
ing to taste, the ball bouncing o f f any of these 
symbols wherever it finds them. 

Line 110 sets up the goal to be defended. 
T h i s too may be extended to add extra 
difficulty. 

T h u s we have a game easily changed to 
produce a new game and reduce the chance of 
learning the game by rote. Throughout the 

program square brackets indicate a control key 
and curly brackets indicate cursor key 
movements wi th repetitions. 

RHT = RIGHT 
LET = LEFT 
U P ^ U P 
O W N = D O W N 

Graphic symbols are shown by their shifted 
key; other keys are shown as on the keyboard. 

10 
20 
3 0 

4 0 

5 0 

60 
7 0 

80 
9 0 

100 
1 1 0 

120 
1 3 0 

1 4 0 

1 5 0 

1 6 0 

1 7 0 

180 
1 9 0 

200 
210 
220 
2 3 0 

2 4 0 

2 5 0 

260 
2 7 0 

280 
2 9 0 

3 0 0 

3 1 0 

3 2 0 

3 3 0 

3 4 0 

3 5 0 

3 6 0 

3 7 0 

3 8 0 

3 9 0 

4 0 0 

4 1 0 

4 2 0 

? " E R E D 3 C C L R 3 P I N B A L L W I Z A R D C B L U D < D W N > " : G 0 S U B 6 5 0 

F = l s G = l 

? " C C L R 3 C Y E L 3 { R H T 5 * * < D W N 2 > < L F T 2 > * C R H T > * " f 

Y = I N T ( R N D ( 1 > * 1 8 ) 

I F Y > 7 A N D Y < 1 1 T H E N 4 0 

? " C P U R ] C R H T 6 > < D W N > { S H F T Z 3 - { R H T 2 3 C S H F T Z J C D W N 3 J < L F T 3 > C S H F T Z } { R H T 2 J C S H F T Z } " i 

? " C Y E L 3 < D W N 4 > * C D W N 2 J C L F T > * { D W N 2 3 - < L F T > * " ; 

7"CBLK3 < L F T 6 > < U P 3 > C S H F T U i - C S H F T I 3 { D W N } < L F T 2 > { S H F T J } < S H F T K > " 

? " C Y E L ] { D W N 5 J t R H T 4 > * C D W N 2 3 * € U P 2 J * H ; 

? " C P U R 3 < D W N 2 > C R H T 6 > t S H F T Z > { R H T > C U P 2 > < S H F T Z > C R H T > { U P 2 J < S H F T Z > " 

? " { H M E J C R E D 3 < R H T > C D W N 8 J { S H F T V J { D W N > C L F T > C S H F T V J t D W N J < L F T J C S H F T V J " 

F O R B = 0 T 0 2 1 

P O K E 3 8 8 4 0 + B , 2 

P O K E 8 1 2 0 + B , 1 1 9 

N E X T B 

R E M P L A Y E R S M O V E 

P O K E 3 8 4 0 2 + P * 2 2 , 6 

P O K E 7 6 8 2 + P * 2 2 , 1 1 7 

G E T A * : G O S U B 2 6 0 

I F A * = " B " O R A $ = " Y " T H E N 2 0 

? " - C H M E > C B L K 3 C D W N 2 1 > S C O R E = " S C : I F " T H E N 1 9 0 

P O K E 7 6 8 2 + P * 2 2 , 3 2 

I F C D W N > " T H E N P = P + 1 

I F A « = " C U P > " T H E N P = P - 1 

G O T O 1 6 0 

R E M B A L L M O V E S 

P O K E 7 6 8 0 - * - X + Y * 2 2 „ 3 2 

X = X + F : Y = Y + G 

H = P E E K ( 7 6 8 0 + X + Y * 2 2 ) 

I F H < > 3 2 T H E N 3 6 0 

P O K E 3 8 4 0 0 + X + Y * 2 2 , 5 

P O K E 7 6 8 0 + X + Y * 2 2 ! l 8 1 

I F X = 2 1 O R X = 0 T H E N F = - F 

I F Y = 1 9 O R Y = 0 T H E N G = - G 

R E T U R N 

I F H = 1 1 7 T H E N F = - F : X = X + F : S C = S C + 2 : N = 1 9 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 

I F H = 9 0 T H E N G = - G : Y = Y + G : S C = S C + 1 0 : N = 2 2 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 C = S C + 5 0 : N = 2 2 0 

I F H = 8 6 T H E N 4 4 0 

T = 5 0 : G O S U B 6 0 0 

G O T O 3 1 0 icontinut d on next page) 

-
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SOFTWARE Fill 

" Q " < D W N 2 > < L F T 5 > P R E S S B M 

(continued from previous page/ 
4 3 0 R E M B A L L L O S T 
4 4 0 Q - Q + l l I F Q - 5 T H E N 3 1 0 
4 3 0 N - 1 2 9 i T - 2 0 0 i G O S U B 6 0 0 
4 6 0 ? " C C L R > < R H T 2 > f U P 2 > 0 0 P S ! * " 
4 7 0 ? " C R V S O N 3 C R H T 2 X D W N 2 > B A L L 
4 B 0 B E T A * t I F A » < > " B " T H E N 4 8 0 
4 9 0 R E T U R N 
3 0 0 R E M L A S T B A L L 
3 1 0 N - 1 2 9 i T « 3 0 0 i G O S U B 6 0 0 

3 2 0 7"CREDD<CLR> C R V S O N 3 < D W N 2 > O H D E A R N O M O R E B A L L S " 
5 3 0 ? " < D W N 2 > S T I L L , " S C ' ^ S N ' T B A D " t I F S C C H S T H E N 3 6 0 
3 4 0 G O S U B 7 3 0 
3 3 0 H S « S C : ? " < D W N > Y O U * R E T H E P I N B A L L W I Z A R D " i G O T O 3 7 0 
3 6 0 ? " T H E P I N B A L L W I Z A R D S C O R E D " H S 
5 7 0 I N P U T " < D W N > T R Y A G A I N ( Y / N ) " I A $ 
5 8 0 I F A « - " Y " T H E N S C - O i Q = 0 : R E T U R N 
5 9 0 E N D 
6 0 0 V « 3 6 8 7 8 i S « 3 6 8 7 4 
6 1 0 P O K E V , 9 
6 2 0 P O K E S , N 
6 3 0 F O R M « 1 T O T i N E X T h 
6 4 0 R E T U R N 
6 5 0 7 " D E F E N D T H E C R O S S E S O N T H E L E F T O F T H E S C R E E N F R O M T H E G R E E N B A L L " 
6 6 0 7 " < D W N > C O N T R O L Y O U R B A T B Y M E A N S O F T H E C R S R K E Y S " 
6 7 0 ? " < D W N 2 > S C 0 R E C A R D J < D W N M L F T > C Y E L 3 * C B L U 3 = 1 0 P T S ( D W N > < L F T 7 > [ P U R 3 C S H F T Z J C B L U 3 = 
O P T S " 
6 8 0 ? " C B L K 3 
P T S " 

? " E A C H T I M E Y O U B L O C K T H E B A L L S C O R E A N E X T R A 2 P T S " 
? " P R E S S A N Y K E Y " 
G E T A * i I F A « » " " T H E N 7 1 0 
R E T U R N 
V - 3 6 8 7 8 

( D W N J C L F T 2 > < S H F T U > < S H F T I > < D W N > < L F T 2 > ( S H F T J > t S H F T K J C B L U D » 5 0 

6 9 0 
7 0 0 
7 1 0 
7 2 0 
7 3 0 
7 4 0 
7 5 0 
7 6 0 
7 7 0 
7 8 0 
7 9 0 
8 0 0 
8 1 0 
8 2 0 
8 3 0 

R E S T O R E 
F O R A - l T 0 1 2 
R E A D N , T 
F O R L = 1 T O N 
P O K E 3 6 8 7 4 , T 
P O K E V , 8 
N E X T L 
P O K E V , 0 
N E X T A 
D A T A 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 D A T A 5 0 , 2 1 9 
8 5 0 R E T U R N 

Serpent 
N J Page, 
Kingston- Upon- Thames, £$2} 

Y o u ARE a snake, hungrily scouring the screen 
for food, which comes in the form of a flashing 

blue number. Every time you eat 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 will die. 

You control the head of the snake with the 

cursor control keys, and the rest of his body 
will 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 aS/101-20 

1 D f i T f i 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 f = 0 T O 7 R E A D f : P O K E U S R " a " 

3 L E T b $ = " 8 M * B O R D E R 2 : P A P E R 7 L E T c = 0 : C L S 

5 L E T x = 1 0 L E T y = l S ^ L E T a * = " " 

1 0 F O R f = 1 0 T O 1 9 ' L E T a $ = a * + " 1 0 ( 

I N K 0 ; f l T 1 0 , • f ; w f l » : N E X T f 

2 6 G O S U B 1 6 5 

3 0 L E T 2$ = I N K E V $ : I F 2$ > M 4 " F I N D 2$ < " 9 " T H E N L E T b $ = 2 t 

4 0 L E T x = x + < b $ = " 6 " ) - < b $ = " 7 " > : L E T y = y + < b $ = 

- ( b $ = " 5 H > 

4 5 I F R T T R C x , y > = 1 2 0 O R x = 2 2 O R y = 3 2 T H E N G O T O 5 0 0 

+ - f , t : N E X T f 

+ S T R $ f : P R I N T B R I G H T 1 ; 

" 8 " > 
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SOFTWARE FILE 
47 GOSUB 150 
50 LET c$ = STR$ x = IF x < 10 THEN LET c$ = " " + STR* x 
55 LET d$ = STR* y IF y < 10 THEN LET d* = " " + STR* y 
66 LET xl = VflL a*< TO 2>: LET yi = VAL a*<3 TO 4): 

IF flTTR<xl,yl> <> 120 THEN GOTO 62 
61 PRINT AT xl,yl;" " 
65 PRINT BRIGHT 1;IHK 0;AT x>y;"A" 
70 LET a*-a*+c*+d* :IF c = 0 THEN LET a* = a*<5 TO) 
75 LET c = c - <c > 0> 
100 GOTO 30 
150 LET -f* = SCREEN* <x,y>: IF f* > "9" OR ** < "1" THEN RETURN 
160 LET c = c + VAL +$ 
163 BEEP .01,0: BEEP 0.01>10: BEEP 0.01>20 
165 PRINT FLASH 1;BRIGHT 1;PAPER 4,AT <RNB#22>-1,<RND*32>-1; 

INT <RND*"9) + l:RETURN 
500 LET x = x -(x=22)+<x=-l> :LET y = y -<y=32)+<y=-l> 
585 PRINT AT x,y;FLASH 1;"A";AT 10>5;"SCORE = "> <LEN a*/4>-10 
510 FOR i = 20 TO -50 STEP -5 : BEEP 0.02>-f:NEXT f 
520 FOR i = 1 TO 200 : NEXT -f 
525 IF INKEY* = "" THEN GOTO 525 
530 CLS: GOTO 3 
NOTE: The "A" in lines 10> 65 and 585 is obtained when in 

the graphics mode. 

Sound graph 
Christopher Woods, 
Sutton Coldfield, 
West Midlands. 

. . . . . . . . . 
MAG.ON 

THIS SHORT program demonstrates how 
sound can be detected via the cassette port on 
the Dragon 32. To see it in action, type in the 
program, run it and then play music through 
the cassette port as if you were loading a 
program. You should sec an oscilloscope — 
like graph of the music volume. 

For best results the volume level on the 
cassette recorder should be adjusted so that 
two sizes of 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 end Wear. 

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 of the 
game is to escape a eight-by-eight maze using 
perspective diagrams of your current 
location, which are renewed after every move. 

There is a 20-second delay as the computer 
generates a random maze during 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 of the screen 

denote a turn. To convert this program for the 
Vic-20 make the following changes: 

560 T = SX:Z = SY:L77Q2:R = 7722: 0 = 440 
632 T = T + X M : Z = Z + YM:L = L + 23:R = R + 21: 

D = D-44 
9520 FOR H = 22 TO 0 -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. 

ikA oosotseee 376 H«ti tx, Y - u P"h 
£30 -iik x»iT08 60SUB ?S>06 
-1-M& N< J i j * I F k>,2>*\ THEN 

466 IF X-8 OftY-6 THEN GOTO 4066 
IH.X, i)«rt<X, i ) + l •410 5=3 l«6 IF 0-60RP.60K R»6 THEH S»S-I 

£70 IF THEN I«1 
NEXT 430 ft-*+INT<RNDai > • $ + ! > « 

£56 FOftX-1 TO » 30W M<X.Y>«* 
i tw FOftY«t TO s 510 NfcXTY 
516 S"M<X>Y> l>"£ IFA»1 ThfcNib*) 5£6 NEXTX 

546 X"lNT<RN£KTI>*?+l>»1<l,X>«P1<l,)OH3 
556 SX«INT<.RND<TI>»4+3) SV=INTtRHD(TI>«4+3) 

346 IF ft<3>«l 'HEN ft-P+B 555 XMMNTcRNIKTI)*3-l> Yf1=6 IFXH=0THEN VN-INT<RND<T1)»2)»2-1 
Jt>0 f-»4 IFY«1 THEN 406 LET T-SX 2«$V L=3281?R=3283? D»86e (continued on page 1271 
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1 
MIDWICH COMPUTER COMPANY LIMITED 
(AST EX STOCK OEUVERY OF MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES 

aiOWlCK HOW WTOMTtO OfBCUt ICOW 
MC MICKO DUUR 

*CMN ATOM ONMkOU 

•tamtfoc [HCtiAAX*,! 79S.OO" 
•AirciXuurt^WKin 
•4KMvnD0S(MS«l] WOO** 
•4nJPfiOM|MSI?l 2000 
•86C TOM StrlWOOOfi 4343" 

• K Ntcrocemauln 
•Ur<~m IWJOf I BSC 11 21-50 
'Prf*. >. , 10 W |B8G TOO 
•F 0* n t tx t f t OOS (B8CJ) TOOft 
• Ansojj- reutM (B8C4> 7(0 
•Saul VO 4 «C6 krt t03S 

'EipOTcn but 4 lifti w (BB06) S » 
•ptmls cdClC iflt kT^txrf.1 

inei .tyrfretrd I99CJ-I 1100 
'1M (Brt oomtcwr I UHc (B8CJ71 700 
'AMtn* 41ftU! c*JjA (twr iB80M> 
•i p n w DM) In srratrl (BSC* 111 0.00 
•« pr CKN ta AG8 «(WCH» 040 
•J t r [UN w Vi 66C141. oeo 
•Ca-Mttof fcr txi'.ifj:ir SSOMil 310 
SrtjtdSC vs. !00lf|.ftECJi 22S0O" 

"OjJ as frvn >B8Q? M i W 
• Gam»s Pjfldes tan >600(5 n 30 
• e n Tea Jens let My totnwqc [tHS( conuct $m 
^flu tefcrt (YderriQ 
46 son* .trill mtirtW) 0iw r̂, tor Aran ptenr efts* 
MUMty [rtiw m*mj rtmr, nun*) •• 

j e m i c u MB CONTMUEII RM 
rai wo m e n u * 

* ZittvM, l a ? JV)SiiUcs 
* ' r» Sump fjenty II a 2t 
* Easy (Oust 
* PV135 jWlfrll till) fiMnvmSW 
* 10ft C.Tnrr I n» ngnM lot RAV (>.» 

r»scs« 
•JcySrt Certratff ihta 14 OS <•* 
•J-jrsa CanirUti lAu*" IS 95 e» 
JJTftXS lirtiMtf 300 ni 
ftr Saltans (untaadl I SO 

•Please )<wcily M l or 5PICTRUM »r«n trflrn) 
1Aft W? sucked unp U tuxrt*! nsmrtctw 

11 u c 
(I CM 

coMfwttpns 

2114 
KUA 

45IM»l6 100m 
6sa 
tt 152*1 
741S24S 

I N 
2 Oft 
051 
ON 

41LSV DM 
QWKM 430 
3SJ691H 430 
CSMtSlTON 4 SO 
20 1mr, ftm Angle 
OCHradn 2«* 

aiMMItS 4M6 200ns 0 7S 
^114 IM FIW 4110 ISOni 13ft 
tOOns OJO 4IMJ<10r»ft 4S5 
7TO 45Cns i n 4164 Jtt"« 
2716 45Cns N£C 4«S 
i+SVI 21ft 4S1t'4BI6 

7716 3Wn5 '00ns zm 
'•SW 1H 4S16 TSOns • 3ft 

2716 4S0n* (•"6 P31*0 IK 3«S 
J HjI S» 61 IS IPS 

7732 360m 440 (SOM S7S 
2732 «0ns 320 
2W2 4S0nj 
7SM 450ns 
2754 450(tt 
4116 ISOns 

320 «•« 
1H 
no 

• SPfCIAl I M 
PWCI3 FOR 

OuAnnntt * 

* My ft<>il «rg* 
IOC Kfjfc 324 

34 «J, Hr/11 Aiqle 
•CC hofe 3S0 

IS Mv Riy< Unpr 
D Sin 354 

24 MOu' Telephone cat" ierw.r IC CtOH tiia * ; ^BM 
Ail p,. Pi enl^Of V*I if>a lO *5 on cd^ t j ( 10 wtli 

CXI* >*J CXOP 11 trtm Mtuc*i>cmai govtwnm^fli »IUWCIMTTBH. .1 *a 
lublir concini>t *ec«lHrd Cirai tccouou a.:i Uihlr 10 t O M Hu« r 1 10 

A11 offervdctoaKfted <yi o* Oi-fl of vloefc iirm* lom>* on j u i ^ j ' " »iiy »i Ou' 
MC'tlion of a refund wiei be »vm <1 
HO SURCHARGE FO»C«EOTt CARDOROERS 

MIDWICH COMPUTER CO LTD 
DEPT VC HICKINGHAU HOUSE. RICKINGMALL. SUFFOLK IP22 1 HH 

TELEPHONE (0379) DISS 898571 

=1=11 

BEAT THAT HIGH SCOREI 
GO8BLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOUI 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 
• UP TO 4 PLAYERS 

AN ANNOY INGLY FRUSTRATING GAME IFOR ONLY £5.95 

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING HOCKS | 
SCORE 8Y SHOOTING TMEM - WHICH ALSO CAUSES THEM TO 8REAK INTO LOTS 
OF LITTLE BITS ANO WAKES LIFE EVEN WORSEI 

• MACHINE cooto FOR • E X T R A SHIP FOR I.OOO PTS * F I » E S I N A L L ( 
FAST ACTION 

• ON SCREEN SCORING 
• HIGH SCORE WITH 

'ENTER NAME1 FACILITY 
• U P TO 4 PLAYERS 

(NOT AS EASY AS IT 
SOUNDS') 

• SHIP MOVES JUST LIKE 
ARCADE VERSION 

• ROTATE LEPTJROTATE 
RIGHT/THRUST 

DIRECTIONS 
• INCREASING NUMBER 

OF ASTEROIDS 
• THREE ASTEROID SUES 
• 'NASTY* ALIEN SPACE 

SHIP (FIRES BACK 11 

THIS GAME IS JUST AS BAD! - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS - BOTH TAPES FOR £9.95| 

MAIL ORDER ONLY-PLEASE MAKE CHEOUE/PO PAYABLE TO| 
THE SOFTWARE FARM DEPT B 

CRAIGO FARM. BOTANY BAY. TINTERN, GWENT' 

7 \/Ql 
L/\U\ 

from 

J.K. GREYE SOFTWARE LTD 
THE HEUGEHERRTIOfl SOFTURRE HOUSE I 
"Without question the finest machine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 

/ " 
QAMESTAPE 1 for IK ontyOJe 
10 Gam« md ASTEROIDS. UFO. CODE. BOMBER. 
GUILLOTINE. KALEIOESCOPE. tK 
PROBABLY THE BEST VALUE Ik TAPE AVAILABLE. 

We've done in 1k. Qimet wtvcb iome of our competitor* 
require l&todol 

GAME ST APE 2 for 1SK . . omit C1JB 
•fTARFKJHTER Superb machine code Space Battle Set 
egairtft a background ol rvmfcbng stars, vnth thinning 
explovoftt rf you can hil the enemv' 
PYRAMID Can you move the Pyramid? Make a mstake and 
il wUI colapael A Thinker* game 
ARTIST The uttimate Graphx Devgner* a>d 8 DKectione, TO 
Memooea. SAVE. COPY, RUBOUT. CLS, etc 

GAMESTAPE 3 (or 1M onfy E4M 
•CATACOMBS A MuKi Level Graphic* Adventure Each 
level can conta*i up to 9 Room*, a Pa*aage$. 7 Monaten 
Food. Gold. Traps, Phantom*, an Exit (to the next levelJ, 
and there'* an mf mite number of levels 
NOTE. Tha a NOT one of the naceaaarity limited teit 
Adventure* as *otd etwwhere 
"Art nceManr nkXUvt ctmt wtixh vnT you vnutfd 
for hours ' COMPUlfR & VtDtO GAMES 

GAMESTAPC 4 for IMC. 
JO MONSTER MAZE The Game to 

only CUB 
Top Aft Other* 

Unbehevabte Graphical Can you fnd your way through the 
Mare' The EXIT is there aomevwhero. but then so a a T REX, 
and iU after YOUI All m 30 Ithe T REX will actual njn 
toward* you in lull peripectrvell. you've never *een anythng 
I4ie ttw before' 

"30 MONSTCR MAZE 'S the best geme I ftevrr «wr> tor tt* 
ZXai' COMPUTER 6 VIDEO GAMES 

"ff I had to choose /vtt one progremme to impress an audience with the capaM/oes of 
the ZX81 then J K Greye s 3D MONSTER MAZE would be rhe one without doubt' 

ZX COMPUTIN G "Br*ant. br*ant.br*antr POPULAR COMPUTING WEEKL Y 

GAMESTAPE 6 for 1ftK . only (4J6 
•30 DEFENDER The Ultimate Space Game Super last 
Machine Cod* 30 vertton of the Arcade favounte. You have 
to *ave your home planet from the nwauOng Aken SpececratT 
This w all m 30. your v«w*ceen show* you the «ew out 
ol your fighter* cockpit window The backdrop move* when 
you turn, or By up or down [8 flight tfcrecnontl. full a* if you 
wer» really Hying ill Bui then YOU ARE' The Enemy Saucer* 
will actually 100m towards you m 30, and shoot you if you let theml Your 
inckxlea Score. Shield Strength, Aftitudt, PnMomty. Forward Radar and your sAewtcrwn. 
which show* your rotating horn* plane!, backdrop ol Star*. Meteors. Eiptos^mt. 
Pla*m* 8la»U. your Photon Beam*, up to 4 Enemy Saucer* and of court* a* 
lull 301 
- Another 30 nrrniM/" SINCLAIR USER 

GAMESTAPE I for IK . .ontyEVM 

•BREAKOUT Super Fa«i Fuft Screen D«*play Game Yoi* 
a* time favourite with an added twat See how much Money 
yoi can win and wetch the pound* convert lo Dollar* At 
in Machine Code for fast Action with 3 Speed*. 2 Ba: Sue* 
and three angfe* ol reboundi The best BREAKOUT aiound 
and at tha price you can'I go wrong' 

Tftff&Mf ol llsk/mf WHICH MICROS SOFTWARE REVIEW, 

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 
Depi MC 16. Brendan Close, Oldland Common, Bristol BS15 6QE 

CREDIT CARD SALES: FOR INSTANT DESPATCH. BY PHONE ONLY 
TEL: 01-030-9332 (9 a m - 7 pm | 

If you prefer to *ee before buying, our range of GAMESTAPES 
are stocked by ihe (oftowmg stores 

BUFFER MICROSHOP 
GAMER. 
GEORGES 
MICROSTYLE 
MICROWARE 
SCREEN SCENE 
W.H SMITH 
ZEDXTRA 

. 374A Stroatham High ftd.. London SW16 
24 Gloucester Rd . Brighton, 
89 Park Si , Bfimt, Avon; 
29 Belvedere. Lansdown Rd.. Bath. Avon; 
131 Melton Rd., Leicester, 
144 St George* Rd . Cheftenham, Gtos. 
Over 200 Computer Branch**, 
S School Lane. Kinwtn. Bournemouth. Donei: 

TRADE & EXPORT ENQUIRIES WELCOME 
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SOFTWARE FILE 
(continued from page 1251 

p f t i n r - n - 5850 P R I N T " «tt>»l 4 ' - T O TURN L E F T " 
5T0 F C * X = 1 T 0 S 5860 P R I N T " » j l>» l ' 6 ' - T O TURN R I 6 H I " 
5 8 6 &0SUB 8 8 0 6 5878 P R I N T " TO GO I f f tCK/HOVE LEFT TWICE RND MOVE* 
59G GOSUb 5880 PR I NT " M F ORWftRD. -

P t X E L • ? ? POKEft , 76 P 0 K E L + D , 7 8 : P O K E P + D . 77 50?8 P R I N T • » M M M » M L > u u I i LUCK" 
t J0 I F R M '•©THEtfl-'CiKEL 10fJ P O K E L + D / 9 9 6888 F f T O R w 
MB 99 6810 PR I NT " r i t t w j f i w i n * * * * * • mmm M K « • R> 

0CriUBi>52£< 6028 PR1NT"IMI • % m 
IFk< J >=1 THEN S^OE 6 8 2 5 RFTINT-i»N8 a mmm mm * s u m * " 
T « T + X R 1 : 2 « 2 + Y n : L » L + 4 1 ft=R+3S> D = D - 8 8 6WJ0 PRINT"l>MP*% i ». a 

b i 5 I F 0 8 0 P T C 1 Q R ^ > 8 0 P 2 < 1 T H E N O040 PRINT"»M» • n ',MMM B R * KF 
NEXT X O058 P R I N T " m O M O U YOU ARE OUT BUT HHY ENTER ftOfilN" 
GETrt* J F R f = " " T M E N 6 5 ® P R I N T " J W » » M » W P R £ S S M FOR FtNOTMER GO" 
I F M«= 4- ' T H t N K « - Y M Y l t = X H : XI1*K 6 8 7 8 PRINT-HMC ' 11 ' FOR MFTN.TOTALLY CRKZY,CRFLCKED...]" 
IF **="6" THEN K=-XMXM=YHYM=K fc>888 L'Ei f t f I F f l » = " " T H E N 6 8 8 0 

6 8 0 I F f t t O " 8 " T H E N 5 6 0 IFFT*="RL"TH£N <-TJH 
6 8 1 T = S X 2 = S Y y i W k I F H J = M - I H E N ffcW 

tjObUB S800 ^ 1 0 'jur068ttL' 
I F M < 8TH£ N S X » S X 4 - X H : S V « S V + V M JW0 Pl3 i*XN+^ffS<VI1> 

6 8 5 I F S X < 1 T H E N 6 0 1 0 OLLN, . : : - - I ' H E N KE FURN 
700 GOTO 5 6 8 I R N ' - I > * TUTIUM-PII^ 
1 0 8 8 I F X - t OK V = l THEN 5 0 8 i - w N»J TO KI 
4 0 1 0 rt=0 GOSU£9S<00 A84W £FH^=J6 1HEN FI"FT-15 
4 8 1 2 I F R < 4 >=10P P ( 3 > = 1 THEN 5 0 8 S8D0 "TXT M 

H = P ' G O S U f i 9 ? 8 8 I F R ( 1 > » 1 OR R t £ . » = l THEN 5 8 8 W ' V RETURN 
4860 IF >!=8 THEN4288 '508 F0RS=L*I OR-1 POKES. 100 F-0K£S4-D,?? NEXT 
4 0 r 0 R = R + 8 f 1 < X - l Y ^ = f H X - l , Y > + 2 G C T 0 5 8 8 9519 OOTO 650 
4t-0« fcofc+i r i(,X ,Y-l >=Hi.X.Y-l -+4 GOTO500 95T& F«JRH=48TUD-4«I. i FCP48 POKEt+H, 105 ROHEF -181 NEXTH RETL<RN 
t-000 P R I M T " 3 M i M I 3 - I i MH2E 9996 
5010 PRINT"4i pv P wg-^LOP" -YKI K'.<I •INTTFL/S) 

P R I N T " I M M I H T H I S Of lME.YOU HftVE TO F I N D VOUR" 
5 8 3 0 P R I N T " I W I J R Y OUT Of R MftZE. YOU HftVE 3 C O N T R O L S * C«C+: IFCO5LHFCNY.-<L0 
5 0 4 8 P R I N T ' 8 ' - T O MOVE FORWARD" 9948 RETUW1 

I 

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 3 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 if 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 will 
always give the same square, but will skip no 
number between one and the last number and 
will show no number twice. If a square larger 
than nine by nine is not demanded, lines 4999 
to 6060 are not needed. 

OR I N K E Y * 

THEN GOTO 

1 G O T O 1 0 
j r tOE • rlH 

« n t h 
1 0 OEM Z O I J C M B t I f S E R * * 

REM • * n«GIC SCURRE * » 
S E " * * F E B U R R Y * » 

3 1 REM 
3 5 C L S 
AC P R I N T " E N T e R S I Z E ( O D E , N : I S O 
3 0 P A U S E 5 4 3 2 1 
S 3 IF I N K E Y ® < " 1 ' 

T H E N C O T O S O 
S 6 U E T S . U f l L I N K C Y * 
6<3 ir a ^ S - I N T ( & / A ) 

SO 
ea LET p-i 
' .. G G M J B 7 5 
72 s o s u e i 7© 
7 3 & O T O 4 0 0 0 
7* REM 
7 3 R E M S E T U P S C R E E N * * 
7 0 R E M 
OO C L S 
DO PRINT "MERE I S R S; 

' MBCIC SOUORC / " . TAB 9, ' 'THC SUM 
OF ft NY LINr. I S : ( S t S t l ) / 2 t i , 

IOO LET P I = 1 
110 LET P2-SsS+1/2 

II II I 
if? fi=l T O S 

14 0 P R I N T • • • • • • • 
fJjoUUR. 

i p r r i i p w 
1 & 9 R E M 

1?1 REM " L ° O P " 

180 FOR R » i T O s t s 
i s o LET R I P I . P S I - R 
200 I F F TMEN PRINT AT 1 » 0 » P 1 , -

2 + 3 * P £ + i l RNO « < • « ) ; « 
210 IP R>S*3 THEN HETUfiM 
220 I F P l = l OR P2»S TMCN GOTO I 

10810 RNO P l . l l t 12000 RNO P2=S> 
230 I E fl(Pl-l,Pa+l> >0 THEN COTO 
?O00 
2 4 . 0 L E T P i = P i - l 
25<S L E T P 2 ^ > P 2 + 1 
2 6 0 N E X T fl 

1 0 0 0 L E T P I > 5 
1010 LET P2>PS+1 
1020 NEXT R 

L E T P 2 r 1 
P 0 1 0 LET P 1 . P 1 - 1 
F P ; F I N E X T N 
3000 L t r P I = P » + 1 
a e i o NEXT R 
4 0 0 0 P R I N T R T 8 l , « ; " f l i w n « t i s s u n 
R E ? < Y ) 
41} 10 PRUSE 54321 
4020 I F INKEY»«"Y" THEN RUN 
4 0 3 0 G O T O 
4 B U g B C f l 
'jBOD RCH • • 3TRRT MC«t CUH • • 
•->010 REM SCURRES LARGER * • 
5 0 2 0 PLh >> l'HRN 9 4 9 * • 
t ;021 REM 
5025 LET r = 0 
5030 PRINT "ENTER S I Z E OF «MT S I 
DE(OOO,<32>" 
5040 INPUT 5 _ 
5050 I F ( S - 1 » / S > I W T t t ® - l » j f » J TH 
CN GOTO 504.0 
- iOSl DIM » ( S , S > 
S»53 LET P l « i 
VtOSO LET 
5069 GOSUB 170 
5065 CLS 
5070 PPIWT "FROM WHICH CQLOMH-

M " fcS ' " I ** 
3 0 8 0 ' I N P U T X I 
5090 I F X I > INT X I OR * H 1 OH 
S THEN GOTO S « 0 * 
5 0 9 5 CLS 
S i n e P R I N T " U M T J U . U H I E H 

X l * l ; 3+ (X1+6-S M ) JCH 
) ; " > ? " 
5110 INPUT X2 
5120 I F XS> INT X» OR X3 («X1 o n X 
3 ) 3 THEN GOTO 3 1 1 B 
3130 CL.& 
5140 PRINT "FROM UMICM (XHJ 
S - X 2 + X 1 ; " > " 
S1B0 INPUT Y 
5160 i r Y > IHT Y OR Y < 1 OR Y^'ST-JtB 
+X1 TMEN GOTO 0 1 5 0 
s l o e LET s i « x a ~ x i 4 i 
5190 GO-JUS a m 
5200 FOR R«Y TO Y-X14.X3 
5310 FOR B a X l TO X2 
5230 PRINT RT 4.4- <R-Y> *H , 1 + 4 0 - X I I 
44.; R IR,B> 
B 2 4 0 N E X T B 
5250 NEXT fl 
S250 GOTO 4400 
6000 CLS 
t)U»5 PRINT "HCWt RRC COLOHW9 f t p . 
" ; X 1 ; " - N O . X 2 , T R B 0, "AND ROUS N 
O. " , Y; " -NO. , T-X14-XB; " OF R - , T R B 

0 , S; s ; " t f f lGJ" 
t>010 PR! -

3?: n i : M 
S060 
9999 

: 

Prisms 
Andrew Bindon, 
Dorchester, 
Dorset.' 

WRITTEN FOR the BBC Model 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. With 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$< AJ 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. 

i o REX • • • ROTRTIMS PRIBNB 
10 R£W . . . tiy t n e r m * P l n d o n • • • 
30 > 
40 ON CRROft OOTO 9 0 
30 noot ? 
40 « « » I p 1 W " - N o . o I a i d * * ' " 1 2 - 1 1 ) - . ALMLCLL 
TO UNTIL t ! H > ] RttO ( I d X I J ANO < I M - I N T l * l d > > 
80 i 
«0 REM (UINtOOP - n r * a * >11 13 l u Q M t n * p r i u 

i n b a c k g r o u n d c o l o u r 
100 i 
1IO FOR K t - 1 TO a 
• 20 I F K t - l VDU2V, 4 0 0 1 3 1 2 1 C L K V 0 U H . S B 0 1 3 1 J l 

FOR T I - I TO 13 
VOUIT.TX.0.0,0,0 
T-TX«P 1 * 2 / <» !< ) • • 131 
•COCO.TX 
HOI* M O » C 0 « C T ) , 430* « I N l T > 
f OR t n - l TO ( I d a 

P L 0 T 2 * . JOOtCOS l « * T >, * 3 0 » » I X l » * T I 
I F K X - I P l 0 T ? 3 , 4 B O , O t n . O T 2 4 i - 4 « 0 , 0 
KIT 

KIT 
NtIT 

130 
140 
130 
• 40 
i r o 
• 00 
140 
200 
210 
230 
230 
340 
ISO > 
240 KEH ROTATION - turrit on In aucCMlfln 

and chvci* . . . l u j . d 
270 I 
200 KX"0| 0*11 A*3iC«7 
3TO «r*J»T 
300 KX*KX.O 
310 IF KX-O KX-IS 
320 IF KX-16 KX-1 

(continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 
330 IF O B O l 
340 VDU19, KV., C, 0, 0. 0 
350 AS«INKEY»<A> 

360 IF A«-"H" A=10000iG0T0350 
370 IF A « - " I " B0T0 430 
380 IF A» " "R" D—-D 
390 IF A»- "N" A-3 

400 IF A» - "C" O O l 
410 A " A - ( A » I ) - ( A * " " S " > + (A»-MF") 
420 VDU19.K7., 0 ,0 ,0 ,0 
430 UNTIL FALSE 

Multiplication 
L K Fripp, 
Yeovil, 
Somerset. 

ON OCCASIONS, accurate multiplication of 
large numbers is required but the floating-
point arithmetic of most home computers is 
not capable of this. This program overcomes 
ihe problem by manipulating the numbers 

inside strings and will 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. It was found quicker IO 
use two routines to cater for unequal length 
addition thus obviating too many conditional 
statements. 

It then updates ES 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 LARGE I 
NTEGERS 

2 REM L . FRIPP £> 1982 
2 0 INPUT "CNTEN VALUE TO 8 E HU 

L T I P L I E D A * 
s e INPUT CMTCR VALUE o r H U L T I 

LET K>LCN B • 

PLIER";e» 
3S LET A$«P» 
40 LET L « L t N 
5© LET C%•"OB" 
ft© FOR H«® TO K-l 
70 (.CT C»m"": LET Cm® 
BE* FOR N-0 TO L-l 
90 LET Z(<STR| IURL A»IL-N>«VA 

L B1(K-M)+ C) _ 
100 IF LEN Z*>1 THEN LET C»-Z»( 

81«C» LET C«UAL i«(l): GO TO 
O 
11® LET C«0 
120 LET C«mZ» + Ct 
130 NEXT N 

14-0 IF C>® THEN LET C$«STR» C*C 

*1S0 LET 
1SD FOR T • 1 TO M LET U».U* + "B'' 
NEXT T 

170 LET C|>C(tUt 
100 LET X>LEN Ci LET V.LEM E» 
LET »•© 
190 IF X-Y THEN GO TO 4.00 
200 LET G-X-Y 
21® FOR T«Y TO 1 STEP -1 
220 LET F*»STR» (URL C#(T*G»+ UA 

L EC (T) *R) 
230 IF LEN F»<2 THEN LET P«0 
240 IF LEN Fi-2 THEN LET CftlT+G 
I=r»(8) LET Ami: GO TO 26® 
iSC LET C*(T+G)aF* 
200 NEXT T 

270 IF G<r2 THEN GO TO 330 
290 LET Ff-STR* (UAL Cf111tR) 
290 IF LEN r»<2 THEN LET C»(l)m 

F»: OO TO 47® 

C A < 2 > IP) 
LET C K 2 ) a 

3O0 LET C | l l l a F | l 2 ) 
310 LET C } s " l " , C t 
3 2 0 GO TO 4 7 0 
3 3 0 L E T F$«STR» ( U A L 
340 I F LEN F T ( 2 THEN 

FS GO TO 
5 8 0 LET R - L LET C»<2>BF»<2> : G 

9 TO 2B0 
4 0 0 FOR T»Y TO 1 STEP - 1 
4.1P LET F B - S T R * (UAL C«(T>+VAL 

J K T ) TR) 
4.20 I F LEN F » < 2 THEN LET R>0 
4 3 0 I F L E N F J . I T H E N LET C * I T > = 

F » ( A I LET R - I GO TO IS© 
44.© LET C* (T ) « F * 
15P NEXT T 
40O I F R»1 THEN LET C » « " 1 " « C * 
4.7© LET E » - C S 
4 8 0 NEXT H 
49© PRINT E * 

Displays 
G B Tapp, 
Maidstone, 
Kent. mmm 
THIS MACHINE-CODE program allows 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 will 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 — cach 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 machine code use: 
SAV£"Name" 

And to load use: 
CLEAR 44500: 

CODE 65240,126 

LOAD""CODE 

^ D I S P L A Y ' S 
G*,-v e< - v *n T a p p i « « a 

P r o g r a m i 
10 REM 
20 REH 
30 REM 

s o R E " F ° R 4 A K * * S P « C T R U » 
10© CLEAR 4 4 5 0 © 
H O FOR <• >68240 TO 05240+120 
12© REAO n 
130 POKF. a,n 
140 NEXT a 
145 PRINT --Ready: " 
150 REM »»DATA»» CHECK IT I 

5000 DATA I V , 2 1 8 , 2 2 7 3 0 , 0 , 6 4 . 0 . 2 7 , 1 9 7 , i a e . , l e , 1 9 , a t - , i e , 2 * « , is-
3,10,244.201 
»01® DATA 17 .0. 84 . 33 ..218 . 227 .6 . & 
7.197,0,0,126,IS.19.38.IB.249.IB 
3,18,244,201 
802® DATA 17,214,200,33,0,64.0,2 
7,197,6,0,126, 18 , 19 . 35 ,18 ,249,1Q 
3 , 16 ,244. ,201 
8030 DATA 17,0 64.33,214.200,6,2 
7,197,6,0,126,18,1«,38,16,249,is 
3,16.. 244 , 201 
504® DATA 17,213,173,33,0.64,6,2 
?,197,8,0,126,18,19,3B,18,24ft, 
3,16,244.201 
S050 DATA 17,0,04,33.213,173,8.2 
7,197 8,0 126.la.la.Ss,16.249,i9 
9,16,244,201 

D«ao 
1® REM O t i o m i r t t i o n o.B.Tapp 
20 REM 
3 0 REH D r M D i s p l a y l 
3 2 O W ! R 1 
34 INK 2 
3 6 IF PEEK 8 8 2 4 0 < > 1 7 THEN PRIN 

T "Machine Code Not loaded": STO 

40 FOR a>1 TO 178 
B® PLOT 0,a; DRRU 255,178-2*4 
80 NEXT * 
7® FOR «ml TO 255 
8® PLOT DPAU 285-2*4,178 
9 0 NEXT a 

10© LET ImUSR 0824®: REM 84V« 
D i s p l a y 1 
110 CLS : OUER 0 
120 FOR a Hi TO 7S STEP 8 
130 INK RND + 6 
140 CIRCLE 100,100,4 
150 NEXT a 
IS® LET ImUSR 68282: 
Display 2 
17® CLS 
I S ® FOR a m i TO 7®4 
19® PAPER AND»7 
198 INK RND*7 
29® PRINT 'V" ; 
210 NEXT a 
22® LET t-USR 68324: 

REM save 

REM s a v e 

Display 3 
23® CL5 

34® REM call UP ail 3 Displays 
8® LET I « U 5 R 88801: REM DiS 1 

288 PAUSE 10 
28® LET l mUSR 88303: REH DlS 2 
285 PAUSE la 
27® LET ImUSP 08348: REM DiS 3 
278 PAUSE 1® 
280 GO TO 28© 

D v ® p 
Mnemonics Coaecnis 

L D D E . N N . . A d d r e s s to Put display 
L0 ML.NN..Address to lit display 
LO B,27...Biy Loop 
P U S H B C . . . S t o r e B 
LD 8 , 0 . . . . L o o p 
LO A,(ML).1 
L D ( D E I , A , > To Smap DiS eith Mem 
INC DE....J 
INC H L . . . . > 
DJNZ , - 7 . . . .JU«P b*ci 7 bytes 
POP OC... .Bring b i d 8 
DJNZ.-12..JVOP b*ci 12 bytes 
RET... m mm »Rl tOTI) t O 8A5IC 

Maze chase 
C L Nayfar, 
BFPO Ships, 
London. 

IN THIS GAME a randomly-constructed 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 musi get home before the 
bug. I f he catches you, the game ends with 
your score displayed at the bottom left of ihc 
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 if 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 if you are lucky you are 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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wm 
byte 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 if not, you may use the 
program in Figure 3 to check the machine 
code. 

1 6 5 1 4 0 6 1 5 D7 1 9 FE80 0 9 1 1 1 6 0 0 C1 
3K80 1 6 5 5 8 0D 0 6 1 0 2 0 0 2 7 E 181C 2A7B40 
D7 2 8 0 9 3 6 8 0 3E9C FE15 7D 3 6 1 5 
10FD 10PA 2 3 3C 28F1 E 6 1 8 C3FA40 
3 E 7 6 3 E 8 0 10FB FEA6 PESO 1 6 7 5 5 2 8 0 5 C1 
D7 D7 2A0C40 2 0 0 5 2 0 1 2 11EAPF 160A 
1 6 0 9 0D 1 1 0 B 0 0 3 6 9 0 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 3 6 2 D 18EF t 6 7 l 1 2 8 0 2 E66O OB 
0 6 1 3 3 E 8 0 0 1 0 1 0 0 7 7 1 8 0 6 2 8 0 5 7 8 
3 E 0 0 D7 1 6 6 2 4 C5 AF 0 6 0 0 1 1 0 1 0 0 B1 
D7 3 E 7 6 CDBB02 1 6 6 6 8 2 A 2 1 4 0 0 E 0 1 1 8 0 8 1 6 8 2 1 20FB 
10FD D7 7C 3 6 0 0 1 8 0 4 7D 7 E 

1 6 5 3 6 3 E 8 0 15 FEFE 1 1 1 6 0 0 0 6 F F E6O6 FE95 
D7 2 0 C A 2 0 F 8 ED52 OEFP 2 8 1 8 20F1 
3 E 7 6 <16580 2A0C40 C1 7E 0 9 1 6 7 7 7 11FFFF 3 6 2 D 
D7 1 1 7 8 0 1 2 1 0 0 1 4 FE2D 2 2 2 1 4 0 0 0 15 
0 E 1 3 19 2B 2 0 0 3 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 1 9 18EC 
D7 3 6 1 7 B5 C9 1 6 7 3 4 3 6 0 0 7E 2APC40 
3 A 3 4 4 0 1 1 1 2 0 0 20FB FE15 C5 FE2D 2B 
E 6 0 5 19 2A0C40 2 0 0 3 CDBB02 2 8 1 4 2B 
C606 2 2 7 B 4 0 1 6 6 4 5 1 1 9 0 0 1 1 6 6 9 0 3 6 0 8 7D FE17 2 2 F C 4 0 

4 7 3 6 1 5 19 C9 2 P 2 8 1 0 1 6 8 4 3 2 A 2 1 4 0 
3 E 8 0 1 6 6 0 1 1 1 0 7 0 0 7E FE80 6 P FE80 3 6 0 0 

I REM . . . < 3 4 5 '0's> . 201D E 6 8 1 2 8 0 3 C3C440 
16 LET X = 
28 LET flf 

16514 
= n u 19 2 8 0 5 1 6 7 9 8 2 2 7 B 4 0 3E1E 

30 IF flf = "" THEN INPUT fl$ 10 PRINT "ADDRESS?" 3 2 F C 4 0 
48 IF fl$ = HS" THEN STOP 2 0 INPUT fl C 3 8 2 4 0 
50 POKE 16*C0DE fl$ + CODE ft$<2) - 476 30 PRINT fl; "2 SPACES"; 

C 3 8 2 4 0 

66 PRINT fiT 0,0; X; " 2 spaces "J A$<1 TO 2 ) CHR$ INT<PEEK A/16 + 28); 
70 LET X = X + 1 CHR$(PEEK ft- INT<PEEK ft/16) * 16+23) 86 LET ft$ = ftf< 3 TO ) Figure 2. 46 LET fl = A + 1 Figure 3. 

* 16+23) 
90 GOTO 30 

Figure 2. 
50 GOTO 20 Figure 3. 

Code invert 
* t ! J 

Steve Brown, 
Camberley, 
Surrey. 
HF.RE IS A machine-code invert for the Atari 
400 computer. This will 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 R A M 
and can be called with a OUSR(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 RNDI1)r319,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 rhythm generator for the IK 
or 16K ZX-81, this uses a machine-code sub-

. routine to put the sounds out through the Mic 
port. 

When the program is run, the tempo has to 
be entered — 20 is a good start. When this has 
been done, the screen will be blank. 

Press Fast — shifted F — and you will hear a 

bass drum. This will repeat itself at regular 
intervals. Now press shifted P, and a wood-
block will be added to the bass drum. Press 
Newlinc and the tones will be deleted. 

Shifted M will allow you to enter new speed 
and shifted . will allow you to enter a rhythm 
as a string. By entering graphics, keywords 
and "+CRH$(X) + " you have 4.72236 x 10J1 

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. 

4 5 C T A N 5 C O P Y 
P E E K C O P Y 

*NI>R o o s u e P I K C L » 
GOSUB ">fcRND FR5T 

I N ^RND<* RETURN LN * 
RND L P R I N T a BOSUB ->K LORD TFTN 10 FfiST 

3 0 DIM M « ( i e > 
3 0 INPUT I 
4 0 OOTO 110 
SO LET O f » M « ( X ) 
60 I F B » i " " OR " THEN RET 

U " ? 0 LET 6-COOE B» 
ae I F COOK B«>S THEN POKE 1 6 B 1 

4,CODE 8f 
90 RRND U&R 1 6 5 2 5 

100 RETURN 
110 FOR X » l TO 16 
12C I F I N K E Y » < > " " THEN LET M»<X 

I aINKEY g 
1J3 I F CODE INKEY 9 * 1 1 6 THEN LET 
M»(XI•" " 

140 I F I N K E Y i " " , " THEN OOTO 2 1 0 
160 I F INKEY > ** THEN OOTO 3® 
160 GOSUB 0 5 0 
170 FOR T • 1 TO I 
160 NEXT T 
190 NEXT X 
200 GOTO 110 
3 1 0 INPUT Mf 
2 3 0 GOTO 110 

1 REM 000000000000000^0000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

a R E M L I N E " 1 " C O N T A I N S Z E 
ROB 

3 POKE 16510.15 
4 R E M L I N E " 3 " P O K E S L I N E " 1 " 

T O - a " 
1 0 L E T « » » • ' " 
3 0 F O P X - I * S I 4 T O l e s s a 
3 0 I F T H E N I N P U T «B f tpone x , i « » c o D . pta+cooe «t<a 
B 8 L E T < 3 T O > 
FTO N E X T X 
7 0 P R I W T " D E L E T E L I N E S 5 - 7 » T H 

F R O M flOBCSfl 1 6 9 1 4 : 
0 1 ao a n e a 4 0 37 E0 

FB Cft 3 1 rr 9 3 
EB 

ftl 
a * ED SB 83 4ft 

9 3 
EB D3 

co B4. 4 0 OB we c o 04 
C9 E l B7 ED s a 30 err 04 
C9 
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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. 

ORB B O M B 
BY ANTHONY ROBERTS 
Y o u ARE in danger of sudden death — floating 
in through the open window has come this 
Ktingon 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? 

Competition 
results 
OUR CHRISTMAS MAILBAG brought nearly 
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 computerniks was 
Mrs AHemand'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 it"; 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". 

The sequence of 
letters that gives the 
solution to the Xmas 
Box problem. 

Other entries struck a topical note. S Wallis 
thought that an Atari in his stocking would 
have meant thai 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 with "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 "Atarific Christmas". 

"Have a happy Xmas and N e w 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 Longhil! Road, Ovington, 
Brighton, Sussex, whose entry was the first 
one we pulled out of the bag. 

Solution to the December Atari crossword. 
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VIC -20 and Commodore 64 from Kobra 
m > :>ti 

£129-99 
inc VAT - carriage free i 

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. 

COMMODORE^ 
£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. 

£230 
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 J 
price. 

I a competitive 

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. 

f 

£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 
5 % ' 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 

VISIT YOUR LOCAL VIC DEALER 
BY MAIL OR PERSONAL CALLERS 

mall - post and packing F R E E Make BY TELEPHONE 

Near Morlh Acton tube, Just off A40 

HOW TO ORDER: 

I , jes or PO's payable to Kobra Mfcro 
Marketing. Send l a 
The Vic Centre 
154 Victoria Road, Acton 
London W36UL 

Telephone orders 24 hre a day with Visa, 



Two more spell-binders from 
;> f x n i W ' - v i 

CH SCHIZOIDS 
for ony ZX SPECTRUM. 
It's my own fault, I even volunteered 
I thought that with the spoce-do/er and its shovel and skyhook it 
would be eosy shifting the galaxy's rubbish. Childs ploy. HUHI 
They warned me al the weird pockagmg, the troys, ihe rods, ond 
oil the rest 
But they didn't soy I'd hove lo stop ond control not just one but 
two or even more garbage pods Then prod them, push them, 
toward thot block hole, ond oh, it's so very, very block, and so 
lonely, so empty 
Ponic, musn'l panic, but they won't stop, twirling ond spinning 
ond turning, olwoys turning, towards me, ogamst me, Ol me 
And I'm alone 
No way out, nowhere to hide, on my own, my own own 
SCHIZOIDS NOT JUST A GAME. BUT A STATE OF MIND. 
SCHIZOIDS features reol-time animated 3d graphics lor o 
breathtaking visual experience, plus sound ond all those arcade 
features you'd expect from IMAGINE 
Gome design and Sohwore by Peter Poronotd ond the Yid Kids 
ID H i ) 

OWACKY 
WAITERS 
the wildest, zaniest way ol earning a lost buck 
With crazy guests screaming for service you're 
gonno hove to be quick to pick up the tips, don't 
slop the drinks, os you dodge the drunks ond don 
from elevoior lo elevator, co i if the Boss mon 
spots you, your gonno be out on your but 
100% mochme code, incredible animation, super 
smooth hi-res multicolour graphics, authentic 
sound effects ond special playfieki Keyboard or 
lOyslick control 
Yet another High performance Arcode quality 
experience for ony Commodore Vic-20. 
Gome design and software by Eugene Evans 

ARCADIA 
the name ol the gome espeoolly ocated to be the 
fastest, meanest, most addictive shoot 'em up gomo 
you've ever desired Wave offer wave of the most 
loathsome ond deadly oliens billow hypnotically towaqfl 
your space lighter with deadly intent But then you hove l 
dual Masmo Disruptors and an Ion Thrust Dnve hover>*t(B 
you 2 
ZXSPECTRUM (16K or 48KJ 
100% machine code with 12 different olien types, 
incredible onimotion and explosive effects, sound otd M 
fastest, smoothest hi-res graphics ever' 
VIC-20 (ony memory sire) 
100% machine code with eight diflerent often types, 
smooth hi-res multicolour graphics and on.moiion, 
narrow playfield and sensohonol sound eHecs 
Keyboard or joystick 
Gome design ond software by D. H Laws on 

Imagine Software, Masons Buildings, Exchange Street Eost, Liverpool, Merseyside 12 3PN. 
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Any of these gomes for jusl 

£ 5 5 0 
EACH 

IfC'jdmg first doss post, pocking, VAT 
o»d an UNCONDITIONAL LIFETIME 
GUARANTEE 
//'en you buy Imagine Software 
YOU buy il for life If an Imagine 
Software product EVER foils lo load 
frrj! lime simply relurn it lo Imagine 
for on inslont free replacement, 
Aliorders despatched by first doss post 
within 24 hours of receipt. 
V\fcnot put a first class stamp on your 
envelope and you will receive your order 
within 3 days of posting 

ULAwilable from all good software outlets 

JT 

mmammmmmm 

Post coupon now to Imogine Software, Masons Buildings, * 
Exchange Street East, Liverpool, Merseyside L2 3PN. 
Please rush me copies of (tick box) 

S] Arcodia n Schizoids f ] Arcadia • Wacky Woiters 

or any ZX Spectrum) (for ony Commodore VIC-20) 
Please debit my Accpss/Barcloycard (delete as necessary) 
Cord Number l n 
I enclose Cheque /PO for £ , 

Name 

Address, 

YC2 

dealership enquiries 
contact: Morlc Butter QS 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 : 

0 5 1 2 3 6 6 8 4 9 ( 2 4 h r s ) VISA 





The Computer 
Challenge 
16 colours 

professional keyboard 
full graphics 
real sound 

F R E E 
FORTH 

with every 

THE REAL 
COMPUTER 

i # Superb styling 
# Choice of 16K RAM or massive 48K RAM 
# Ergonomic keyboard with 57 moving keys 
1 2 8 rows x 40 characters high resolution 
# Teletext/viewdata compatable 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 
COMING S O O N , TO C O M P L E T E YOUR SYSTEM: O R I C M I C R O - D R I V E DISCS £ SPEED PRINTER 

FOR HOME: The ORIC-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 ORIC-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 A 
IOW you to access up to 200,000 pages of Prestel 

nformation.to send and receive 'electronic mail', 
to book hotels, and flights (and pay for them) and to 
ook at the latest stock-market and share indexes. 

In short the ORIC-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-BARCLWCARD - AMEX - DINERS, a 
(Please allow 28days for delivery). 
Money back if not satisfied. j M 

, ight ORIC PRODUCTS INTERNATIONAL 1902 j ^ M / 

SYSTEM 
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> SUICIDAL 
l i d BUG-BYTE! 

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 Invaders* 
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 unexpanded), BBC 
Micro (A and B models) and Atom, and 
more are becoming available almost daily. 

V 
S O F T W A R E V 

ZX SPECTRUM 

, 1 

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 L3 9EP. 
YCMJ 



D O E • Q O Q S B Q G 2 B O 0 Q 0 G 
• GREAT BBC PROGRAMS FROM Q 
R BRITAIN'S LEADING SOFTWARE HOUSE 

. * O O O D « O H X I O O I O A O i v > ; 

• m i i T T T m 0 

S h M I M P d • AXIANS 
style, 

screaming, homing bomb-dropping, 
explosive egg-laying BIRDMEN, swooping 
down in ones and two's to destroy your 
laser bases. The exploding eggs feature 
makes a normally difficult game into a 
challenge 'par excellence." Each now 
screen means increased difficulty. Bonus 
bases, score display, high-score and 
rankings are, of course included. 
YOUR WAITING IS OVER!! 

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 
Motberehip 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 IBI £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', castfing 
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 C2.50 plus V. A T. 
(Special Offer does not apply for Model A upgrade) 
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Other BBC. program* available: 
Galactic Commander (B) £6.95/ 

Laser Command IB) £6 95. 
Adventure £6.961 

Cowboy Shoot-Out (Bl £S.9& 
filer £8.96/Micro Budget £6 96. 

World Geography IB) £6 96 
Time trek IB) £6.96/Spacemaie <S) 

£5.96/Martians (Bl£5.95/Astro Navigator (S) 
£4 96.'Sta' Trek £4.96/Maze Invaders 18) 

£4,96/Footer IBI £6.96/Munchvman£5.96/Seek 
£5.96/Eldorado Gold IB) f5 96/C«t & Moose £4 96/ 

Mastermind £3.95'flevor*i 1 £4.96/Reverei 2 IB) £4.96/ 
Roulette (Bl £4.95/Gomoku O-95/Zombw £3.96/ 

DissassemWer £5.96/Constellation (B) £5.95/ 
Where? (8) ES.SS'Junior Maths Pack (Bl £5.96 
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J u s t g e t t i n g s t a r t e d in c o m p u t i n g ? O r p e r h a p s y o u ' r e 
a l r e a d y p r e t t y k n o w l e d g e a b l e a n d w o u l d l i ke to e x t e n d 
y o u r p r o g r a m m i n g ski l ls . E i t h e r w a y Y o u r C o m p u t e r 
b a c k i s s u e s c a n h e l p to f i l l y o u r n e e d fo r r e l i a b l e a n d . 
a b o v e a l l , r e l e v a n t i n f o r m a t i o n a b o u t h o m e c o m p u t i n g . 

E v e r y i s s u e c o n t a i n s r e v i e w s of n e w c o m p u t e r s , 
s o f t w a r e e v a l u a t i o n s , a n d s u r v e y s of a d d - o n e q u i p m e n t 
t o g e t h e r w i t h i n f o r m a t i v e a r t i c l e s w h i c h te l l y o u h o w to 
g e t to g r i p s w i t h g r a p h i c s , s o u n d a n d m a c h i n e c o d e 
p r o g r a m m i n g . 

Fac i l i t i es p r o v i d e d o n t h e S i n c l a i r Z X 8 1 a n d 
S p e c t r u m , V i c 2 0 , A c o r n A t o m a n d B B C m i c r o h a v e 
b e e n e x a m i n e d in a r t i c l e a f t e r a r t i c l e , p r o v i d i n g a 
c o m p r e h e n s i v e i n t r o d u c t i o n to a l l t h e m o s t p o p u l a r 
h o m e c o m p u t e r s . J u s t r u n y o u r e y e d o w n t h e C o n t e n t s 
of o u r b a c k i s s u e s a n d y o u ' l l s e e w h a t w e m e a n . 

T o o r d e r b a c k i s s u e s c o m p l e t e t h e c o u p o n a t t h e foot 
of t h i s p a g e a n d s e n d it w i t h y o u r r e m i t t a n c e to t h e 
a d d r e s s s h o w n o n t h e c o u p o n . 

January 1982 
Reviews: BBC micro; Wordprocessing on Atom; Morphy v 
Champion (chess computers) Game — Treasure House 
Education — 2X81 programs for school use Vic-20 Software 
ZX81 Graphics. A-Dconverston. Interview — Kenneth Baker 

February 1982 
Survey 
V«c 20 
Atom P 
Borlan 

try 19B2 

T o obta in any of these back issues please comple te a n d return the 
c o u p o n printed below. Prices per copy including post a n d packing are: 

Uni ted K i n g d o m : £1 .50 . Europe: £2.00. Rest of wor ld : £2 .50 (by Air Mai l ) 

April 1982 
Survey ZX Ports Sorting on ZX-81 BBC Graphics How to write 
an Adventure Game Atom line labelling. Game — Nim for 2X81 
and Apple II. Interview — John Baxter 

May 1982 
Survey: 2X Software How to write a chess program Games Vic 
20 Tank Battle, Magic Squares. How to show off your 2X81 
Joysticks for the 2X81 BBC Graphics. How to write a word 
processing package. Interview Richard Turner 

June 1982 
Reviews Sinclair Spectrum; Vic 20 Software: 2X-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. 2X 81 
machine code (Part 1). Atom file handling Ecological modelling 
BBC techniques. Interview - Tony Baden. 

September 1982 
Review NewBrain. Spectrum Software Sound on 2X 81 Games 
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum 
Disassembler 2X-81 Iftdexer 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 lor Basic users. 
2X word processing Games — ZX-81 Pmball; Vic Catacombs 
Atom text BBC control Key. Spectrum Assembler 2X-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 
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ZX SPECTRUM £r ZX81 
EDUCATIONAL SOFTWARE 

Spec t rum 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 e^ensively 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 (C1I £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: 

C A L P A C C O M P U T E R S O F T W A R E 
108 H e r m i t a g e W o o d s Crescent , St J o h n s , 

W o k i n g , Sur rey G U 2 1 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 10533) 64915 

THE ADVENTURE G A M E THAT'S FOR REAL i ! ! ! 

£6.000 PRIZE! FREE HIT S INGLE! 48K ZX SPECTRUM 
(19K Z X S 1 VERSION NOW AVAILABLE) 

W.N you IK the lnn ro locatt n«> Goldan Sundial ot Pi MI nm» and tpacr. and be 
'ntarifeil rt<th Ihe or^iul' Enfttivtely Criltfd by lh» Winner ol ttie D* Bnn 
O^riond Intemattfml Award, from Qold. dumml and thc mott orccioutol the 
earth's ncftn 
PlMANIA Wlwtfl y(0(ift0f*l tu'n .nro '..mgl*j«<v we«re irrutK ITtMff 
and r lite Pi Man lulei WHpin! He'll lift will you. i*'u belrxmd you. 1*11 
betray you. ha'll IWI <10 th< Hokey Kokeyl Amrrjrwl ca» toon grjnhct' Fu'1 

"HlVCJl K'Wf1 Suecljcul* colour awl wjnd elitett' Include! lire h'l 
(Vrjn.j" unth vomit try Clur Smchva .iml the P. Men' 

It could mil* you a w*efc lo play, It Could UU you * Matim*1 PlMANIA 
" II* 6m1 evidence that computer gjm.ng hit com* ol a9? an adventure 
tnthuwasi't rtiwini" tComeutf & V«V» G*not 

An investment at Spec t rum) £ 8 < 1 « K 2 X 8 1 ) 

Automata Ltd I V C ) 
65j Omoov «<M<l 
Portvnoulh P05 3'_R 

BEEBUG 
BBC MICRO 

I N D E P E N D E N T N A T I O N A L U S E R 
G R O U P FOR T H E B B C M I C R O 

MEMBERSHIP NOW EXCEEDS 10.000 
BEEBUG m m a regular magetine devoted exclusively to tha BBC Micro 110 
Issue* par yaarl. Now 36 page* 
Flrtt Issue April 1982. Reprint* of all l»*u*» available to member*. 
Program* - Hint* and Tips - Major article* Navy* Review* -
Commentary. 
PLUS members' discount schema PLUS member*' software library 

April Issue: 30 Nought* and Crones. Moon Lander. E*t>te and 30 Surf ace. Plus articles 
on Upgrading to Model B, Making Sounds, and Operating System Calls 
May Issue: Careers, Bomber, Chords. Spiral and more. 
Plus articles on Graphics. Writing Games Programs, and Using the Assembler. 
June Issue: Vaioitjp. Mini Woid Processor, Potyoon; ptus articles on Upgiadlrg. The 
User Port, TV lei and Monitor Review. Graphics Pan H. More Asse-nMur Hmts, 
Structuring in BBC Basic, plus BBC Bugs 
July issue <36 pages) Invaders and patchwork programs Fix for SBC cassette Bugs, 
Mode 7 explored. User deline Keys, Software reviews. H gh res graphics printout. 
RS423 receive fix 
September Issue Games programs' Higher/Lower, Hangman, plus string search 
program. Articles on debugging programs, a Safe Vender, now User guide, ornu. 
creating and moving multicolour characters, logic and the Beeb. ideas on colouring and 
shading. Acorn's ROM replacement charge plus much more, 
October Issue. Program features a ken attack, calendar generate, Union Jack, memory 
display ulitv- Articles on debugging, improving key detection, Acoin press release on 
O.S 1.7 issue II Basic, the tube and second processor options, a new series for less 
experienced users, software reviews 

Membership 
6 months £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 ft Africa £20.00, 
Other countries £22.00. 

Make cheques to 
BEEBUG 

and send to 
BEEBUG. Dept 4, 
374 Wandsworth 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 
T h e Q u e s t 

(48K - Spect rum; Dragon 32) 
(One of the most exc i t ing adventure 
games cur rent ly available) Fight your 
way in to the depths o l the complex in 
your Quest (or the Holy Grai l . Discover 
Go ld and Precious stones, buy weapons 
and Magic wares f r o m a trader Batt le 
w i t h one of the many Monsters. U p to 
1500 locat ions may he searched in the 
course of a game. Ful l sound effects and 
save game fac i l i t y . Only €6 .00 , 
S t a r T r e k 

(16K Spect rum; 8K - V I C 20; Dragon 32) 

Save t h r Galaxy f r o m the Kl ingons using 
your rapid l ire phascrs and p h o t o n 
torpedo*. Au tomat i c short range scan. 
Galaxy map and Slar liases. 
Fu l l sound effects and 10 levels of 
d i f f i c u l t y ' Only t '5.00 

u r D Star f ighter 
I48K - Spectrum; 16K - V I C 20; Dragon 32) c , 
Make your way through the under " 1 > P e c , r u n l > 
ground laborynth m your search for the 
dreaded Orb, which y o u musi destroy. 
Encounter many Monsters, discover 
Treasure and try to rememt>er your 
route so that y o u can get out again. Ful l 
sound effects and save game fac i l i ty . 

Only CS.00 0 

N E W ! 3 - D M a ? e 

I48K - Spectrum, Dragon 32} • 
Exc i t ing 3 Dimensional Maze Game' 
Search lor the 3 fabulous treasures, ihen 
make your way Iw tk l o the exit Time 
yourself w i t h the On Screen Clock 
Bui Bewail ' ihe treasures are not 
always in the same locations 
Only C5 0 0 

Dealers A l i t . i i l ive Discounts ^ 
S im ' iHum & V IC ?0 |HiH|i.irnm<>s | 

A l l ac i ion , fu l l -co lour , graphic machine 
code. Space-battle w i t h devastating 
explosions. On screen scoring and high 
score kept The longer y o u 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 fS.OO 

A L L O R D E R S D E S P A T C H E D B Y R E T U R N 25% Roy. s P. „d 

lendosi- .i Crxxjuc/PO lor C 
Name -
Address 

Post Cock-
Ail pnees irwrkide PSP and VAT 

IMPACT SOFTWARE 
7QR<Kflata Avenue. 
EDINBURGH £Mt3Cew 
TEL 031-441-4257 

PWMie Supply 
TheOiwsltCSOOtO 

ObttSOO) Q 

Star Trek (C5 00) • 

3-0 Maze (CS 00) • 

S(jrt^MertCSOO) • 

Game* Pac* (CSOO) • 

Pk'JVC Milo machine type 

ENTER THE SUPER JRS 
ZX SOFTWARE COMPETIT ION A N D 

WIN £250 PLUS 
A 14 COLOUR T V 
Your original ZX81 or SPECTRUM program could w i n the first 
prize of £ 2 5 0 and a 14" colour T V , w e second prize of £ 150, or 
one of the three third prizes of a JRS 64K R A M Pack. 

PLUS 
a substantial cash payment for the distribution rights to your 
game by JRS |even if you don' t w i n a prize. JRS may still offer to 
buy your program, providing it meets w i t h the high standards 
required). All entries must be received by February 28 th 
Winners will be notified by post by March 31 St. and results wil l 
be published in the M a y issues of Sinclair User and 
Your Computers. 

All programs submitted must be accompanied by an official 
entry form, available from JRS Software, wh ich contains full 
details of the rules and conditions of the competition 

Fill in the coupon b e l o w and post it today for your official 
entry form, including a large stamped addressed envelope 

Please rush me by earliest post 
• Compet i t ion Entry Form £ 
• Tick as appropriate 

N a m e 

N e w 1983 Catalogue 

Address 

A g e 

« > t 
t > i 

t f • • 
/ 4 » 

f . I I 

19 WAYSIDE AVENUE. WORTHING. SUSSEX. BN13 3JU Telephone (0903I6S691 

F r o m W a r p 
F a c t o r E i g h t 

Lift-off into 
'83with HI-STAK 
• makes your computing easier, faster, 

more reliable, less exhausting and simply 
more enjoyable. 

• 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 quality 

ABS. non scratch non slip base 

ZX81 
SPECTRUM 
VIC20 
TRS80 
N E W BRAIN 
JUPITER ACE 
Etc. 

Order fo rm. Please send me HI-STAK set(s) (at £ 3 . 9 5 per 
set). I enclose c h e q u e / P . 0 . fos 

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 
SYSTEM? 

Brvavi Pocket Computer AS Book Sue Syitem 
More powerful then pocket computer* coitng up to twice as much 

Sharp PC-1251 Computer R"7Q QC 
Plus FREE £10 software voucher I . / « 7 . « 7 0 

CE-125 Printer/Micro 
Cassette POQ QC 
Plus FREE £10 software voucher J U 
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 INKEY$. 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, pius built-in interface 
for standard 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 ) . 
M ICROL A N D SHARP SOFTWARE A V A I L A B L E SOON 

SEND FOR DETAILS 

• 

'. vz. ^ ^ TT, %x * * * * 
- J 

, - * * * • v- - ~ 

Sy*tem Price CI 79 90 
includes VAT end FREE C20 tolrwt'e voucher 

^ ^ ^ Dimemioftt 
PC 1251 135* TO* 9.5mm /5-5/16x2H » 38 inch}. Weight. U5Gt4or>. 

CE-125 206- 149-23mm (8-1 16 » 57 8 * 29.32 inch! We^hi 560g I1.2lb> 

S H A R P P C 1500 C O L O U R C O M P U T E R 
The world's most powerful pocket computer? 

PRICES, including VAT and FREE software voucher 
PC-1500 Pockot Computer plus £20 software voucher C 169.96 
CE-150 Colour Printer/Cassette interface plus£20 voucher £149.96 
CE-1558K F!AM Expansion Module phis £ 10 vouchor £79.95 
CE-159 8K RAM/ROM with battery back up + £10vouchet £89.96 
CE-162 Custom Cassette Recorder plus £5 voucher .. £39.95 
CE-153 140 key Software Board plus£10 voucher £79.96 
CE-158 RS 232C fnterface plus f20 voucher £149.95 

SOFTWARE ACCESSORY LIST ON REQUEST 

PRICES include VAT. P&P Often ere 
jub^ict to ivmljibJ'tv Send Cheque*. 
P O or phone youi credi cerd no to MiCROL MAIL 

ORDER 

D e p t Y C , 38 Bur le igh S t 
C a m b r i d g e C B 1 I D G 
T e l e p h o n e : 0223 312453 

ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 

ADVENTURE 
I * Over 200 places to explore in this machine code game using 
advanced data compression techniques. 
* No random elements — you will need skill, cunning and a 

| sense of humour as you explore eaves, forest and castles. 
* Evade ruthless pursuers and overcome a host of obstacles. 
* Multiple word commands and single letter abbreviations. 

LEVEL 2 A /B 

AWARI 
* The ancient African game of logic. It takes 2 minutes to learn | 
the rules but far longer to master the tactics. 
* Select the 'Goat-herd' level of play and it's an addictive game I 
for children (8 + ) that excrcises 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 it! 

£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 Toilkade 
Challenge' competition. Details with cassette or send SAE. 

FOILKADE LTD 
DEPT. PR9 
66 L I T T L E D E A N , 
Y A T E , 
BRISTOL BS17 4UQ 
A l l G A M E S £5.95 E A C H , 2 FOR £9.95, 3 FOR £13.95 
( A N Y M I X ) I N C L U S I V E . 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 

\ X I 

/ 

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 

OR1C-1 

I 9 « t x * l t ( > t 
t 2 3 4 5 6 7 8 9 0 

Q W E R T Y U I O P T 1 

A S O F G H J K L ; ' ' 

VMI Z X C V B N M . V 

* — 

(Please allow 28 days tor 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 appbcade 
1 enclose a cheque/p.o. payable to TANGERINE 
COMPUTER SYSTEMS LTD For £ 
Please charge my Access, Barclaycard, Visa No 

Name 
Address 

(youreoure a VAT receipt please tick • Please send me a Ml 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 
0R>C Owner Magazine (Bi-montWy) 
Postage and packing 

Qty] Price Inc. VAT 
| £99.95 

£169.95 
| £7900 

£1000 
| £5.95 

TOTAL £ 

Total 

\ 



NOW In Birmingham - the centre of Industrial Britain. 

Midland omputer 
Personal computers 

Home computing 
Small business systems 

Bingley Hall, Birmingham. 
April 28-30,1983 

M P j i l i l 

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. 
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, I 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 
fgmputer 

f a i r s E ^ 
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C O N V E R T Y O U R Z X . . . . 
FULLER MICRO SYSTEMS ADD STYLE, POWER, 

VERSATILITY AND FULL TYPEWRITER KEYBOARD 
OPERATION TO ZX81 AND ZX SPECTRUM! 

FULLER FD42 SYSTEM - The ideal 
Gift for ZX81 users! 
The ZX81 is easily Britain's bes t selling small computer , and now 
c o s t s a n incredibly low £49.95. To ce l eb ra t e this e v e n t w e a re 
ottering our equally popular FD42 sys tem at an e v e n lower price 
than before! It conver t s your ZX81 into a sturdy. 0 0 f k 
attractive a n d professional uni t NOW ONLY . 9 5 
with full s ized typewriter keyboard. (plus £2 .50 p & p) 
ITS EVEN CHEAPER IN KIT FORM! _ _ . 
FD42 Keyboard and C a s e Kit JUST £ 2 4 . 9 5 

(plus £2 .50 

JUST £ 1 4 . 9 5 
(plus 8 0 p p & p) 

FD42 Keyboard Kit 

FULLER MEMORY EXPANSION - a massive 
boost for your ZX81! 
The bas ic ZX81 h a s only 1K of RAM - now you c a n a d d on an 
e n o r m o u s 16K with our FD 16K Memory Module. FD 16K to 
mount on the back of ZX81 or Fuller C a s e . 

£ 2 4 . 9 5 (plus 8 0 p p & p) 
FD 16K to fit inside Fuller Case , comple t e with RAM 
adaptor board £ 2 9 . 9 5 ( p l u s 8 0 p p & p ) 

FD 64K to fit inside c a s e (incl RAM adap to r board) £ 6 9 . 9 5 
FO 64K to mount on back o fZXSI or FULLER CASE £ 6 4 . 9 5 

OR WHY NOT BUY A COMPLETE SYSTEM! 
If you a re not lucky e n o u g h to a l ready own a ZX81. 
an FD42 Sys tem, including computer , from us, a n d m a k e an even 
bigger saving! ZX81. FD42 Keyboard a n d C a s e with power supply, 
rese t switch, l eads and manual - True Value £79.95. 
SPECIAL OFFER £ 6 9 . 9 5 PluS £2.50 p& p> 
FULLER FD SYSTEM for 
ZX SPECTRUM 

FULLER SOUND EXPANSION - a superb addition 
to your ZX Spectrum! 
Clear, dynamic s o u n d ef fec ts will really e n h a n c e your en joyment 
of t he new, exciting p rograms available for t he sensa t iona l ZX 
Spect rum. Our new sound box c o m e s c o m p l e t e with leads, 
volume control and loudspeaker . Ju s t plug it into your MIC input 
and it fits neatly on to the back of the Spec t rum in a tough, plastic 
case . 

JUST £ 6 . 9 5 (plus 8 0 p p & p ) 
NEW! P rogrammable S o u n d G e n e r a t o r - a d d s exciting n e w 
sounds to t he Spec t rum range 

ONLY £ 1 9 . 9 5 (plus 8 0 p p & p) 

Now, the f a m o u s FULLER keyboard a n d c a s e unit h a s b e e n 
a d a p t e d for Britain's fas tes t selling colour compute r - the amazing 
ZX Spectrum! it h a s t he s a m e high s tandard a s the ZX81 unit, a 
tough plastic c a s e e n c l o s e s the keyboa rd Spec t rum P.C.B. and 
power supply. The Keyboard h a s 4 2 keys including all the 
Spec t rum graphic cha rac t e r s printed on to them, (he full travel key 
swi tches have gold plated c o n t a c t s a n d g u a r a n t e e d life of 10*1 

o p e r a t i o n s 
I T S SO EASY TO INSTALL! You Simply unsc rew the ZX P C B 
Irom its case , s c rew it to t he FD case , and plug in the keyboard. 
No soldering or technical knowledge required. 

COMPLETE UNIT £ 3 9 . 9 5 (plus £2.50 p & p) 

KIT FORM £33.95 (p lus £2 .50 p & p) 

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 tor the Spectrum, you could count on 
Fuller to be o n e of the first' StartreK Flight Simulation a n d Dea th 
Star, all in attractively packaged c a s s e t t e form. 

£ 5 . 0 0 (plus sop p & p) 

MICRO 
SYSTEMS 

SPECTRUM MOTHERBOARD 
Fits inside the Fuller case , allowing expans ion to the ZX memory 
a n d 1/0 facilities. 
2 SLOTS £ 1 5 . 9 5 (plus 8 0 p p & p) 
3 SLOTS £ 1 9 . 9 5 (plus 8 0 p p & p) 
SEPARATE SPECTRUM P.S.U. 
9 volts DC at 2 amps . 
M a m s ei ther 1 lOv or 240v A C £ 5 . 9 5 (plus 8 0 p p & p) 

P l e a s e s u p p l y t h e fo l lowing i t e m s : 

Mail to: FULLER MICRO SYSTEMS, 
The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051 -236 6109 

ITEM QUANTITY PRICE POSTAGE TOTAL 

i c i iL iuac 
Or. p l e a s e debit my Access /Barc laycard No.. 

N a m e 
A d d r e s s . 

P l e a s e s e n d m e further details, I e n c l o s e S A E —Vi 
. 2 . 6 3 ^ Q -

n 

i 
i 
i 
i 

i 
p 
t 
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CORN ATOM 
NEW4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 
1200.600.300 BAUD CASSETTE OPERATING SYSTEM 

VISIBLE AND AUDIBLE INDICATION OF LOAD 6 SAVE. 
Draw complex graphic shapes with one instruction 

using our special 'SHAPE' command 

33 N E W C O M M A N D S 
S H A P E N X.Y - d raw shape numbei X.Y 
B L O C K - d raw block of any size, any graphic mode 
P O I N T test it graphic point set or clear 
FIND - print lines which contain a given string 
KEY scans keyboard (or use in real time gantes 
ZERO zero all basic variables 
SCREEN set cursor to scieen location (0 to 5111 
STOP debugging program command 
STRG print strings in graphic modes 
M C - moni tor - memory change. Hex & tex tdump 
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 lone 

PLUS: READ.DATA,RESTORE,BSAVE.APPEND.TAPE.. . 
BSTRG, CHAR, POP, VAR & BLEEP 
Fits any size m e m o r y Atom 

Full D o c u m e n t a t i o n included 

NEW LOW PRICE £15.95 ALL INCLUSIVE 

R U S H YOUR ORDER TO: Ross So f tware 
44 Premier Avenue, Grays, Essex RM16 2SD 

S e n d £1 for d o c u m e n t a t i o n only 

Simonsoft 
Specialists in high quality 

software of the 
BBC Microcomputer Disassembler 

(Model A and B) 

Reveal the s ec r e t s of t he BBC Mic rocompute r a n d t h o s e 
m a c h i n e - c o d e g a m e s wi th th is full 6502 Disassembler . Ideal 
for t he beg inner a n d ind ispensab le to t h e se r ious machine-
c o d e p r o g r a m m e r . 

Fea tu re s : 
• FULL Ins t ruct ions suppl ied wi th the p rog ram 
• FIVE M o d e s of opera t ion f r o m m e m o r y d u m p to full 

a u t o m a t i c d i sassembly 
• USER Definable a n d a u t o m a t i c labelling of c o d e and 

da ta 
• BUILT-IN Error check ing to avoid d i sassembly to da ta 

a r ea s 
• BUILT-IN Opera t ing s y s t e m Entry point labels 
• SAVE and LOAD facilities for d u m p i n g a n d recovery 

us ing t a p e s 
• HARD copy facility 
• EASY to u s e single key c o m m a n d s 

BBC Disassembler €6 .95 

Price is fully inclusive a n d for a c a s s e t t e p r o g r a m . 

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 

M P 
r x i 

Each month a sophisticated Conundrum Program wi l l he nfferod by Omega Software for those people who wish to try their skill and analytical 
ability against a mind bending Jrtttzle. Entry wilt bo closed on the last day of the second month of issue allowing some twelve weeks at most to 
solve the enigma. Al l entries should also contain a brief description of an original idea for s future Comiudrum. The entry which contains the 
correct solution together with the most elegant idea for a future pur/ l i t as judged by the company'* Software Manager, w i l l receive a cash priwi 

of £100. Al l Conundrum Programs wi l l be fun in their own right even if you do not solve the problem In time. Kntry .solutions should be submitted 
on a puktraird In a scaled envelope wi lh your name and address clearly staled. Those competitions are not open to employees of iho company or to 
any person directly or indirectly associated with it* activities. No correspondence can be entered into and the decision* of ihe company's Software 

Manager regarding .ill matters relating to these competition* wi l l be final. Winners wi l l be notified by post and entry implies acceptance of these 
rules. Only individual purchasers of programs wi l l bo eligible to enter. 

Please send m e a n Alpha Conundrum Program for 3 ZXB116K-£6.50 • Spectrum 16K-£6.50 • Vic 20-£6.50 • BBC B-C6.50 
for which I enclose my cheque'postal order for £ made payable to Cambridge Research. 

N a m e . Cambridge Research 
Address Chesterton Mill. French's Road 

CAMBRIDGE CB4 3NP England 
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DAMS BUSINESS COMPUTERS 
Not Simply a Computer Dealer 

v i a 
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 'Clear-View' 
screen can be fitted in seconds to most leading 
brands of computer 
monitors or 
microcomputer 
screens, and V II 
immediately • 1 * 
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 nowf 

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). 

£19.95 + VAX (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, 
KERREY, NEAR LIVERPOOL 133 7UA. 
TEL: 051-548 7111 

CREDIT CARD TELEPHONE ORDERS 
WELCOME (Normal Office Hours). 

VIC MON Commodore 64 
version available now! 

Another fine product to enchance the machine - code 
capabilities of the VIC V1CMON 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 

I enclose cheque/P.O. OR please debil my: 
Access No 

V DEALER ENQUIRES WELCOME 
Send your business card, and receive our dealer faci-pack' NOW1 

12 months parts & labour guarantee on all products. 

Barclaycard No. 
Name _ 
Address _ . 

.Tel 
(Prices tnc p,p) V C 2 A 3 
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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 

a l E a r \ s C o u * . 

*n2ST i 9 8 3 

sm***"*" 
and 

Yourchanceto 
promote your 
products and 
services at 
Britain's No. 1 
Micro Show 

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 

1 

fomputer 
fair==L 

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 lor 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 B O W STREET, RUGELEY 

STAFFS W S 1 5 2BT. 

Self Adhesive 
Cassette Labels 

^ ON ROLLS OR SHEETS 
• 

• • 
IDEAL FOR USE IN TYPEWRITERS 

A BOON TO SOFTWARE PRODUCERS 

CAN BE PRINTED WITH CLUB OR 
COMPANY LOGO OR SYMBOL 

CASSETTE LABELS ON SHEETS 
(15 Labets per sheet 1 

CASSETTE LABELS ON ROLLS 
(Complete with tractor feed perforations 
to allow use in most computer printers] 

100 Labels £3.50 
200 Labels £6.00 
300 Labels £8 25 
400 Labels £10.00 
500 Labels £12 00 

Square or round ended centre hole 
Mmimum order 500 labels 

500 La beta £11-00 
1000 Labels £20.00 
2000 Labels £36.00 

A l pnees mclude VAT and postage/ pecking 

Good dacounts lor larger quantities 

Please send 15 Yip stamp for printing pnee list* and sample labels 

Unit A4 
Eurolink Ind. Estate 

Sittingbourne 
Kent ME10 3RN 

Sittingboume (0795) 28425 

C J E o n 3 3 
I — • SPECIALISTS 

microcomputers 
VA T included where applicable 

QUALITY DISK DRIVES 
Single drive 40 track single sided 1 > 100k. . £200 00 
Dual drive <0 track single skied 2 * 100k . . . €350 00 
DUAI drive 40 nack double sided 2 x20Ck FS46 25 
Du«l drive 80 track doublo sided 2 * 400k £798 25 

A l drives are cased with own PSU (or reliability, 
and include connecting cable* and utilities dak 

Detverv M 00 

SOFTWARE FOR THE BBC MICRO 
MISSILE CONTROL the first imotementation on the 

BBC Micro ot the popular arcado game (32K).. £9.00 
MAZE MAN an authentic version o< the popular 

arcade game (32K) C6.00 
BALLOONS a highly cxwnal game that soon becomes 

compulsive playing I K K I . , £6.00 
DISASSEMBLER the memory dump routine includes 

a scrolling back in memory laouty I16K) £5.00 
FISSILE CONTROL. MAZE MAN & BALLOONS 

use the Keyboard or Joysticks lor control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations b 
lips on using the BBC Micro 

GAMES UTILITIES" GRAPHICS & MUSIC 
Most programs will run on Model's A & B 

E<1<ted by C.J. Evans, various Authors. 
A pair ol cassettes with aH the p»ograms « available. 

BOOK £5.00 
BOK ft CASSETTE SET £9.00 

LEADS 
The BBC Micro comes without a cassette lead 
7Pin Din to 2 * 3.5mm & 1 * 2.6mm mmifacks £4.00 
7Pin Din to5Pfi Dm & 2 5mm immjack £4,00 
7Pin Din to 7Pin Dm. £4.00 
7Pin Din PLUGS Two lor C0 .« 
6Pin Din PLUGS (for RGB socket! Two for £0.66 
SPin Din PLUGS (360 lor RS232I Two for £0.66 

RS423 TO RS423 (BBC M<io to BBC Mcrol 
Two metre cable €4.00 Four metre cable €5.00 

TELEVISION/MONITOR LEADS 
full range available 

Phono plug to Co-ax with high quality cable 3 Metres £3.00 
BNC Plug to BNC Plug £3 10 
BNC Plug lo Phono Plug 

(I.e. SBC Micro to Redilfusion TVRMl £2 20 

PRINTER CABLES 
BBC to 36 way Centronics Type connector f 17.50 
BBC to 25 way 0 Type (For use with RS232I . .€9 50 
BBC to 40 way edge connector (Centronics 7391 £20.00 
TORCH to 36 way Centronics Type connector £20 00 

BLANK C30 COMPUTER CASSETTES 
Ten for £4.50 

15 Way D Type Plug with Cover €2.75 
Computer graphics design pads 100 sheets £4.00 

BBC UPGRADE KITS 
RAM UPGRAOE 1100ns) £23 00 
KIT A Printer & I /O Port €9.50 
KIT B Analogue Port €8.00 
KIT C Serial I /O & RGB €10.00 
KIT D Expanswn Bus/Tube €7.50 
Full Upgrade kit £58.00 

AH components fui specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80 CPS : 80/96/132 COLS 
BIOIRECTINAL LOGIC SEEKING 

TRACTOR WITH FRICTION FEEO 
CENTRONICS £217.39 i £32.61 VAT - £250.00 
RS232 £235.00+€35.25 VAT £270 25 

High Res Graphics option to allow BBC Screen dumps 
f15.00/£20.00 

I24HR SECURiCOR DELIVERY FOR PRINTERS £8 00) 

VAT included where applicable 
Send SAE lor tuN Price List of our large range of accessories 

POSTAGE Add 50p per order or as stated 

C.J. E. 
m i r r n r n m n i i t o r c , Y C ' 2 5 H E N R Y A V E - RUSTINGTON. 11 l l b l U L U H l | J L I t C t a W SUSSEX BN16 2PA (09062) 6647 
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t WANTED 
Programs for SPECTRUM, DRAGON, Z3S81, ORIC, 

A REWARD UP TO 

£2000 
TO BUY THE COPYRIGHT OR.... 30X ROYALTIES, 

...A FIXED AMOUNT PER TAPE WE SELL OR 

ANY COMBINATION OF THE ABOVE 
I JOOOOOOOQCXII 

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. 

£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. 
W e 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 N O W 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, 

I 
I 

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/AccessyDiners 
| Club/American Express* account. 

I 

^ Signature 
I 'Please delete as appropriate 
| Please start my subscription with effect from the: 
_ February 1983 issue • (Please tick appropriate box) 
I March 1983 issue 
| April!983issue • 
| Name 

Address 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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CLASS IFI ED 
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. 

G A I N S B O R O U G H HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 ,„ 

ZX-81 GRAPHICS board CI9.96 Fits inside 
case. D e W up to 64 characters | * inverses) 
SAE. 0 . Hutchinson (Circuit*), 103 Vicarage 
Wood, Harlow. Essex 

SPECTRUM 16* 48K Bury the Moles. Totally 
addictiv* Exciting arc-ade game Superb 
graphics'sound- DIG hole*. bury moles 1/2 
player*. Highest score. AB action! Just f 3 lor 
cassette. Mr D. Chamber* 12 Ryburn 
Avenue, Blackpool, Lanes FV4 40Y. 12'1 

SJY Program (or ZX 81 and Spectrum 
Computer* Detail* of night *ky for •very night 
ol the v « f Sand £5 to Mr J S Coomb**. 97 
Hoityfa*! Road. Coventry CV82AE or tend for 
details of other astronomical program* 
Money back guarantee 1 1 1 

BBC:/MX80FTIII Screw Dump Utility Extra 
large printout on two sheet* or print screen full 
width but down Instead of acrca* *heet. £7 
Also MZ80K Armoured Invasion Gripping 
game, nine skill levels. Sound, good graphic* 
C7 Slavedrive Software. 19 Newlay Lane. 
Bramtoy. Leed* 13 LS13 2AL 6'1 

MZ80AK Busmen, Games Programs from 
£3. Cop«r ( i 635. : + £12. Code EAtor £14 
Word Processor C8 Lists SAE DCS. 38 
South Parade, Bramhall, Stockport 4 '1 

TEACHER' Spectrum owner? Use your 
machine. Mark book on cassette. Class list 
Year lot Sort alphabetically. Input morks. 
Converts to percent*, grades, rank*. Graph 
results. "2" scores for dear companion 
Meant, standard deviations. £4.60 tor cassette 
and notes Fains, 8 Thompson Road. Bolton 
Tel: 10204) 45007 t3 /1 

SPECTRUM 
A r c a d e G a m e s fo r 16/48K 

Sinclair S p e c t r u m 
PIMBALL - Better than ihe real thmg 
SPACE INVADERS - Arcade style 
invaders 
CAR RACE Race a computer 
controlled car - on scroon circuit 
SPACE FIGHTER Pilots eye vww 
DESTROYER - Attack by submarine* 
and planet 
TENNIS — Control figure* movement 
and stroke* 
TANK BATTLE Computer controls 
attackers 

AM 12 49 + p&p30p 
Written by ptotessiontl prog/emmets 

WINTERS LTD.. 2« SWANNINGTON 
CLOSE. CANTLEY. DONCASTER 

17/1 

EX OWNERS Wake money with you 
ZX-81 or Spectrum We am iMd.ru 
suppliers 0< software to Sinclair. Mth a 
superb range of gsmee cassettes tor the 
ZX-81 and Spectrum We regure pert-
time agants ei *4 aria* to find and Mrwce 
leiM outlet* lor our product* Car 
owners, over 19 with telephone, write for 
detafetoM Meek, h^xkio-Gen, 24 Agar 
Crescent. Brackne*, Barks. j l 

TEXAS Ttse -iA SOFTWARE <or unexpended 
machine. A graphic wargame with detailed 
display. Strategy, tactics and different levels 
of skill as you play the computer or another 
player. 'Wargame' cost* £8 00 Jnckrtrve 
German What and Four In a Row. The 
computer will even tpeak if you have speech 
facilities! Both for £6.00 inclusive. TX 
Software. 109 Abbonwetd. Harlow. Essen. 

22AM 

D R A G O N 32 
SOFTWARE 

Quality software at sonsole price* 
Caterpitar b Space Attack £2.95 
Meteor Run & Breakout £3.95 
Haunted House £3 95 
3 D Mine £3.95 
Island Adventure £3 95 
Forbidden City £4 95 
Oevil's Island £4 95 
Gobto Caves £4 95 
AD pnee* include pftp 
Send s.a.e for complete kst 
APEX TRADING LTD. (YCD) 

I I S Cre*cent Drive South. 
Brighton BN2 6SB 

Tel' Brighton <02731 36894 
Acc*** /Barclaycard accepted 

18M 

ZX81 (16K) card-inde* program* on cji-selti: 
up to 325 entries. Maehme code £4 50 
Cambyte Software. 28 Menfolk Avenui*. 
Newmarket 20/1 
TEXAS TB9/4A SOFTWARE lot compuier 
with Extended Basic module. Battle'rom and 
two othei fa*< action game*. Highly 
recommended £6 00 inctuuve 
TX Software, 109 Abbot*weld. Harlow. Esse* 

22/1 
Swap your unwanted software via Software 
Exchange Club. S.A E. lor dim t, UKsec 15 
Tunwe* Greave Sheffield S59GB 24/1 

WORTHWHILE PROGRAMS 
16K ZX 81 and 48K Spectrum. 
FIRST AID teaches the principles of 
Inst aid. Fully scoring. Age* 13 + 
COMMUNICATOR Morse code, 
semaphore, verbal reporting, use of 
telephone Ideal lor cubs and scouts. 
£4.99 each. State machine. Cheque* POs 
to: 

Network Computer System* Ltd. 
39 Bampton Road. Luton. Bed*. 

9/1 

VIC 8- ZX81 
SOFTWARE 

£1.99 
SPACE FIGHTER 

A space dogfight emulator. The VIC 
version is entirely machine code with hi 
res etc. The ZX81 s real time section b i n 
m/c. 

ASTRO SLED 
P*ot your sled through the >*9ped space 
canyon — with machine code for speed 
These program* are for unexpended VIC 
20* and 16K ZX81* 

VIC ASTEROIOS 
100% machine code, with thrust, 
hypertpace, multiple bolt*, etc. etc. For 
VIC 20 only. 
All program* on ca**etle at the 
introductory pnee of CI.99 each <phi* 
(Op ptrp per order I. Please state ZX81 Of 
VIC, and mention Your Computer 
Magenta, when ordering. 

ARCADIA SOFTWARE. 
FREE POST. Swansea SA3 4ZZ 

23/1 

DRAGON GAMES 
Three last moving ARCADE style game* 
written in machmo code for your DRAGON 
SNAKES The only way to kill tham I* 
shoot them in the head Your man may 
move anywhere in the forest Snefcet 
enter one at » time, if you don't kill It 
quickly another will enter. Up to 12 
snakus at one time (if you kve that long). 
Fantastic sound and graphics 
LANDER Lend ytxn space craft on one of 
the landing pods (score depend* on 
chosen pad). High resolution picture of 
craft and lunar surface Very impressive 
(ksplay. 
INVADERS The old favourite Feature* 
include 35 invaders, mother ship and 
three defenders. Six d^it Hi-score • 
score counters Nm* selectable skill 
level* AH in High resolution COLOUR 

Xaptucs and sound. 

L I THREE GAMES ON ONE TAPE 
(order DGT2) only £6 9b mcJ. P/P etc. 
J. MORRISON (MICROS), 2Glen*dale 
St., Leeds LS9 9J J 10632) 480 987. 10/1 

Leuu 
M/C. £3.96 D Stevenson I I Main Street 
wtmenrime Oakham Lees. LEI5 7ES. 32 1 

10 BSC game* lA or 8) including Oatek, 
Chicken. Mastermind. Breakout. Luna Lander 
( 6 S Brooks 26 C»e Cnyciog Llanlanpw) 
Anglesey N. Wale* LL61 5JS 33'1 

Acorn Atom 12K F.P ROM 12K RAM P.S.U 
books Joystick* 30 programme* on cassette 

) 53748 f 150 o.n.o Maidstone ! 3 4 1 

Programs for Spectrum. VIC, BBC for sal*. 
Send SAE lo Odyssey Software, 8, 
Greenbrook Ave. Kadfey Wood. Bainet. 
Hen*. For details. 35/1 

V IC 20 ( U n e x p a n e d i g a m e * tape: 
Punkman. Black Knight. Grand Pru. 
Cavern Shoot. A m w . Side Shoot, a* MX 
for £5 inc. pEip. Fa*t delivery from 
Starraker 21, Hoyla Rd.. Hoy lake W*r* l 
L47 3AG 39/1 

8BC 'B £360. Most Acornsoft Software £5 
Each recorder with cable £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 

BBCL32K> Or VIC20 (6SKI 

NEW COMPUTER? Try our guaranteed 
software for parent* and children (age* 
4 15) who want to do more than ju*t 
shoot a ken*1 

LETTERS IBBC only! - ages 4 6: leam 
the correct way to form letter* with our 
Magic Penl Teacher checked. Great 
giaph** £9 95. 
INKOSl Be an Alrican Kingl 
Adventure for ages 10 adult can you 
beat the witch doctor? £5.95. 
INVISIBLE M A N Co-ordinates game 
with good sound arid graphics, ages 7 14 
fS 95 

. . . and morell 
Send SAE for details. 
Lowmoor Cottage <YC2). 
Ton*dale, Wellington, 
Somerset TA21 0AL 

I 082 347 7117 j 

r 
SPECT-A-DRAW 

CBM/ PET Computer. Model 4016, I6K 
memory and programme toofirl £300 o.n.o 
V.G.C. Phone 01 267 5035. 

25/1 
MZBOK.'A Horserace Analysis. Winners 
galore A serious program. Casaette: £5.75 
Detail*: Paragon Moorsid* Woodland* 
Wenbome Dorset 

2 6 . 1 
Z X 8 1 M / C cassenes: I I PacMan 81 (6KI: 1-4 
Ghost*. Sidedoor*. PowwrfiH*. Frurt: £3 95 i 
Spaceventure: 6 1K games: Asteroids. Pilot. 
Taxi. Defender. Canyon; £2.60. 3i PacMan-81 
* Spaceventure; £4.95 iS.A.E Detarfs) A 

Laird, 9 Franklin Rd Saltcoats. Ayrshire 
28/1 

ZX80'1 Register lot* 700 suppliers 560 
programs 250 peripherals 100 publications 
£3 95 etcluding new supplement Youngs 
Computer Publication* 2 woodland Way 
Gosfieid Halstead Essex 

30/1 

NOW AVAILABLE A 48K Spectrum 
version of the well known Levol il Basic 
Pools prediction program 'Compute! 
Draw' 

A BOON FOR THOSE INTERESTED IN 
WINNING THE POOLS'' Interface, 
December 1962. 
Program on cassette w th instruction 
manual £4 95 
Database tape (Optional, but contains 
data on over 6,000 matches f13 50 
Program and database together £ 17 50 

or S.A.E. for detail* 

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 itaMt-ca) forecasting 
program Usee f x different methods of 
prediction. Model A or 8. On cassette 
wish full instruction* for u m e day 
(fepatch. 

£4 99 
Mayday Software. 181 Portland Cree.. 

Stanmore. Middx HA7 1LR 
5 /1 

DRAGON D 
747 FUOHT SIMULATOR 

&U04.VV MloCK WIWWtltKM Ml p**m 
9uCll M ' m 
TH* J?< ĈOQCH* 

IN Ofigoni *Ecw**At y 
UCMM to tul to pfttJxt moai 1 itc M t w i i J ^ n rti i " • 
hofn* ocnxKrW TNvt 21 and Oyer 30 otfwr «T»c4'Xrl O+qrW-' Vom 

tv«M̂<«%WW w*m the rv̂ wey 
cunMUBt h (wip^tt'ie iMtp^iVi tra c<#m booms 12 t+y* 
k n . i l to IU1 mrJT> M 

lUMinQ KCOKh •*»( ' 
Cimipj ft » IP* VAT 

0 A C C LTD 29 Wmrify M 
HMtoy. Ott Mtwheiw WK2 » N 

I I 111 GQQ r r m 

Q ® 
J A G G 0 G Q J 3 QII§§gg 

0 0 0 0 0 • • • • 

Ml 0000 
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CLASSIFIED 
COMPUTER 
PARK '83 

INTERESTING. FUN. 
EXCITING. EDUCATIONAL 

COMPUTER PARK 83 is a residential 
computing holiday catering lor ail 
mteresi. Join other computer enthusiasts 
(01 a vHMk of fun and fascinaton wtth a 
wide range of micros and pe'-pheraH 

Expe»tment with 
ROBOTICS. GRAPHICS. SPEECH 

SYNTHESIS. M U S I C . LISP. PASCAL. 
FORTH. M A C H I N E CODE 

We also offer a wide variety o< other 
interesting mdoor end outdoor actnntla* 
SoitBble 10v« upwards. ReSKlnnfal 
during August in a beeuv'ul COunfy 
house 

Dota.iv The Nook. Sack Lane little 
Addtngion, Kettering, Northants NN 14 
4 AX 

46/1 

TRS80 - V IDEO 8ENIE 
SOFTWARE 

tfKfl 

We oftcr • great selection ol games and 
uNvtml from many leading software 
houses at reduced prices As a special 
o f f * , to introduce you to our software, 
we »*• giving sway. wea almost, A 
K>1tw*e pack with a wiwr variety of 25 
M length progiammes on it. and s i for 
only £7.(0111 Do not miss out! Send for 
>>-.-• iiuitrated catalogue today. Please 
enctotan s.a.e. 

SPARTAN SOFTWARE 
DEPARTMENT YC 
9 Cotswold TORRETE 
Chipping Norton, Oion. 

Tetepom 0608 3069 
31/1 

SPECTR0F1LE" versatile l *ng program for 
48K Spectrum Applications endless. 
Features. 31K for vt'joae length user 
wwcrlwd formats, search, alter/delete. index, 
supports pnnto' £&.75 :o Scurta. 8 St 
Andiews Avenue, Bulwark, Chepstow. 
Gwent 

51/1 

VIC20 tape ol six games Minefield. 
Bats' Bugs, Bricks. Sk! run Brands, Jelly-
Men. Available Itom D, Pcrynter 6 Borrowwtale 
Close Wistastow Ciewe £5 50 89/1 
VIC20 software fantastic value £1. For space 
game • list Inc PbP 0 Spencer 230 
Lowgrange Avenue. Billmgham 44/1 
Proteus Software announces Commodore W 
programmes including Proteus Challenge 
£8.00, Plane Lander £8.00, Battleships 17 50. 
S.A E for details of othar programmes so 
Proteus Software. 8 Qaston Court, Grange 
Road Ealing W5 60R 497, 

COMPUTER' 
COVERS for the 
• BBC (AEfB) 
• D R A G O N 32 
• V I C 20 & 64 
Protect your equipment from dust with 
one of our specially designed fitted 
c o w s . 
Manufactured from a top quality sealed 
nyton in a complementary colour 
Send cheque/PO for £3.96 In p&p 

ALSO AVAILABLE 
Covers fof 
your dimensions 
• PRINTERS 
• MONITORS 
• DISC DRIVES etc 
Please ask for a quotation 

J & S WALLACE. 9 BARN CLOSE. 
CREWKERNE. SOMERSET TA18 8BL 

« ; l 

Covers for all peripherals , ̂  *— to 

16K ZX81 SPECTRUM 
M A N A G E M E N T GAMES 

DALLAS. A game of oil nxplcxteiion m 
Texas Decisions are required on pur 
chasing concessions, the movement and 
use of drilling rig*, and the building of plat-
forms, production faculties and pipelines 
Can you take-over the Eumg Empire? 
AIRLINE. You must decide on number of 
aircraft to operate, loan and fuel contracts. 
Whether to buy or charter, and levels of 
staffing and mamlence. 
AUTOCHEF. A t M D you must negotiate 
for leases, decide on menu pneos. level of 
wages, advertising end dividends and fore-
cast levels ol inflation If you are not 
successful you win be mede to resign! 

FOR THE EXPERT 
PRINT SHOP. As crwnw of • pointing 
company you have to decide on staffing, 
paper stocks, quotations, wort jcncduip 
£5.00 'or on« £8.50 for any two. £12 00 
for thraa or £ 16.50 for four. 

Please state computer type and 
| V | i ( i send cheque to Dept YC 

14 Lanton Way 
London SE3 7 T I 27/1 

SALE SALE 
DRAGON 32 GAMES 

STARTREK III (supert) graphics). . £8.00 
CHECKERS IcMdrsn's defcghtl.. £3.50 
3 0 DESIGNER (shapes galorel. . . £5 00 
LUNA LANDER la chatsenge) £4.00 
DRAGONS LAYER Itheuhimate adventure I 
£10 0 0 
S.A.E. & 50p for Catalogue 
SAINT GEORGE SOFTWARE. Dept. YC. 

73 Una Stroot. Liverpool L7 
29/1 

Spectrum Disassembler ft Blitr tapes £2 00 
each or £3.50 together inc p&p. Send 
cheque'PO to HoRidey. 44 Lwinard Road 
London SE20 7LX. 40/1 

I mm 
COMPUTER 

CLASSIFIED 
Clossilied Rotes 
Linoge 30o per word (Min 15 words! -
p r o o o y o b l e 
Lmnqtt should COrnf^efr r/ie f.yrr 
ortr.«X*J">BLOCK CAPITALS Phone nwntwr 
counts 3 words Narno and utkkt < •, w ,v-
(jatd/or if us&f m adverliinmvnr Ba% HurMxir 
,trequiredu C3 00eitra 

Disp lay - rates per i c c | M ' n 2 s c c i 
One Insertion £7 00 
Three lnt«rt<orts £6 70 
Six insertions £6 50 
Twelve Interlions £6 00 
Qsptor exit ft: jer-i itHAiki (xcrtxft) sep.tr.Hc 
C fjy andptvlvrabfy 'esi.rvo ebr orx-' r 
101661 3031) 

Method of Payment 
Cheques etc. should be made payable 
lolPC flusineM Press Limited and 
crossed " i Co" I enclose herewith 
Cheque PO lor 

PtoOie do&il my Acceis Vno Barclay 
Card American Ex pros* Diners Club tni 
as be low 

Please insert the following advertisement In Your Computer Classified Section 

LINAGE LINAGE 

£4.50 

£6.00 

£7.50 
£9.00 
£10.50 

£12.00 

£13.50 
£15.00 

No. of insertions required Q ] Box No. required YES/NO 

NAME /p*Mje include mimitl 

AOORtSS 

SIGNATURE 

Post to: 
Cut out the order torm and return 
together wiih your remittance lo 
Clois l f ied Department, Yom Computer. 
Soom H 2 H . Quadran t Houta. The 
Quadran t , Sutton, Surrey SM? &AS 
(01)611 3031 

Payment by credit card please state address card is registered 

Daytimetel.no 

THIS FORM S H O U L D BE RETURNED BY J A N . 30 FOR M A R C H ISSUE P U B L I C A T I O N 
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CLASSIFIED 
SPECTRUM/BBC SOFTWARE 

Soft Sett Solupe One 
Contains Kami Ken Pilot (Action game) 
Fruit Machine (Hold end Gamble) 
Character Design Ad (Great lad-twal 
AH three on * quality cassette for any 
Snecnum £3.50 for BBC Model S £4 50 

Cheques'PO's to Soft Sell 
Computer Software 68 Wellington Street. 
Long Eaton Nottingham NG10 4NG 

68/1 

BBC Micro Graphics Pod Graphics Screen. 
Teletext Screen, user defined Cells. Com 
mends Guide. Intro Price: £1 99 plus 66p 
p&p. Hermes Computer Products O c t YC. 10 
Bartow Moor Close. NortJen. Rochdale Lanes 
OL12 7RN. 

Spectrum software library Weekly hire from 
SOp. Try programme out before you buy. Send 
stamp tor free catalogue lo Thomas 
McQueon 25 Blenheim Gdns; Brixton HJ. 
London S.W.2 

60/1 
• r 

Atari 400 . BO9; Games. Specn invaders. 
Basketball. PoW/Gaiaxian, Oui'awTKowiw, 
Lunar Lander. Action Quest, Scram. 747 
Simulator. Beta' F^hter, Tank Trap, Terl, 
Trek f100.00 IN* lot Phone 0420 84618 

Spectrum of ZX81 16K Holiday Cost 
Comparator Save lOO'a- Simoly enter the 
screen prompted inputs from travel brochures, 
and up pops a list m price order showing True 
total and per day cost*, including ai hdden 
extras Cacsotte and Instruction Sheet. Only 
£3.96 Z-EXTRA 13 GreenendClose. Spencer* 
Wood. Reading 
P R Herbert trading a* 2 EXTRA 13 
Greenend Clow. Spencers Wood. Reading 
RG7 tEH. (0734)883977. 

42/1 

Spectrum 48K. iTXSl 16K, Business Cash 
Forecast. Know where your business •* gong 
Monthly forecast. Income, Payments. VAT 
Balances. Etc. Seasonal variations. Trends. 
Easy 10 follow screen prompts Helpful Input 
Charts No maths needed. All (rom previous 
year* accounts Monthly revise option £5.95 
Z-EXTRA 13 Qfoenend Close. Spencer* 
Wood. Readrng. * 

41/1 
ZXSPECTRUM 3D Cube: Do Rub«* Cube, 
revenge, and even 6 x 6 6 in lu II3D. and save 
your moves on tape f4 95 HIGHLO: 
Addictive hi res graphic card game Ireelanc 
picture cards). £3 96. Megedodo Software. 
Dept YC1. 16 While Road Sution Cok**kf, 
W. Midlands 

56/1 

MUSICSOFT 
BBC MICRO 32K A / 8 

5 music games of memory and dexterity 
Multicolour graphics Fun lor 5 year olds 
yet frustrating for graduates Variable 
speeds and scale levels. Cassette and 
Instructions £3.50 

Cheques to Musicsoft 
12 Fafcjwfald. AmpthiU Beds 

36/1 

ZX SPECTRUM 
BACKGAMMON Uses machine code 
for 6 second response-time, plays official 
rules, prevents any cheating! 

I48K only) £4.50 

ASSEMBLER: Al 280 opcodes, with 
labels lor addresses aftor JP, CALL & LO 
Any number of labels may be used. 
Includes error checks, option for printer 
output, and ful user instructions 

IFor 16K and *8K> £3.76 

GAMES TAPE 2: 3 game*, al with 
different skrfl levels. With machine code 
for fasi graphic* and sound. Comprises 
Btiti. Snekebyteand Fighter. 

(lor 16K and48K) £3 75 

All prices include p&p. Cheque .'PQ 10 
Pi Software. 18 Pilgrim's Lane. 

London NW3 1SN. 

6 7 / 1 

ZX81 fast load and save 4 * » fasier than 
normal f5.00. Amuing Sotrwear 43. Ashland* 
Sale. Manchester 

52/1 
Acorn Atom "Speck Man ' 2 5* Monsters, 
Powerfills, Sound. Highscore. Auto run 
cassette £4.50. Instructions. S Brown, Aifcsa 
Lane, lichen, Southampton. 

53M 
Spectrum Bridge cassettes. Beginners. 
Advanced. £3 each Cheques, PO's to M 
Blythe. 235 Birmingham Road, Sutton 
Coldfiek), West Midlands B72 1EA 

54M 
Juprter Ace. Two mare games wfth useful 
words for moving characters around screen, 
reading from dttpLiy tile etc. £ I pfcrs S. A.E. for 
listing, f . M. Collins. Syhwstris. Ham Lane 
Elttead GU8 6HG 

56/1 
To adventures, medieval and axtia terrestrial 
for the 48K Spectrum. Two tor £3.50'l 
R.AGER, 9 Sherwood Road. Wimbledon. 
London S .W 19 

57/1 
VIC20 (unexpended) game* tape (No,2): 
Bomber, Breakout. Nibbles. Froggy. Space 
Gobbler*. Bank Robber. All 6 for t'4.96 inc. 
p&p. Fail detoery, from: Stareker. 21. Hoyle 
Rd., Hoylake Wirral L47 3AG, 

58/1 

16 48K Spectrum Pods Program Calculates 
and pmts expected results. + free blank lape 
tor permaneni records £4.95. Cassettes' C5 
and CI2. £3.50 for 10 • p&p £1 40 liapet 
only). Twenty blank labels £0.80 M.W 
Holmen. 60 Camper down Street. Sexhlll, 
Sussex TN39 5BE 

50/1 

DRAGON-32 SOFTWARE. Business software 
from £9.96. Educational Er games from £2 95 
S A E appreciated, MlSTRY MAGIC (yc), 75 
St Margaret s Road. Bradford 807 2BY 

60/1 

Spectrum Games Sale Venture (7 games m 
1), wa* £6. 3 compulsive games, was £5 The 
lot on on* cassette for just £6. Bobker, 29 
Chedderton Drive. Unswonh. Bury. Lanes 

61/1 
Family Tree Ptogram: Update. Enquiry, 
Search. Browse, on cassette Spectrum 48K 
£6 50, 2X81 )6X £5 00. State which. O 
Bradburn Shieling Wayside Road 
Bawngttoke RG23 8BH. 

62/1 

Acorn Atom. 18 months old, 12K and 12K 
including interlace leads and over £40 
software worth £300 but for quick sale £150 
Tel Stafford 662244 

63/1 

Atom 12K RAM 12K ROM with toolbox, BBC 
Basic. PSU £150 Many games half price Tel: 
0628 26437 

64/1 
Teach your chad to to* time, count money. 
Spectrum 16K: £5.50 for two fun programs on 
cassette Vara Sampson. Rchmond House, 
Ingleton. Camforth. Lanes LAS 3AN 

66/1 
Dragon game* tape. Bomber. Hangman. 0 X 0 
plus others All for £3.99 W Thomas 21 
Caerfeon Court. Caerphilly, Mid Glamorgan. 

66:1 

A 

AD 
D 

VER TISI 

Abacus 90 DJL Software 88 
Acorn 48 DJ Reading 32 
Adda Kobra 131 DK Tronics 12, 13, 26 
AF Software 52 Dams Business 147 
AGF Hardware 91 Downsway 70 
Amba 72 
Amber Controls 63 e 
Amersham Software 14 Earls Court Computer Fair 148 
Anirog 82 Econotech 92 
Artie 112 Elkan 86 
Audio Inside Back Cover Epson 39 
Automata 140 
Autoram 118 F 

Fern Leaf 118 
B Foil Kade 142 
Back Issues 139 Fuller Design 145 
Basicare 54 Furlong 67 
Beebug 140 
BiPak 95 G 
Bibi Magnetics 92 GCC 74 
Bridge Software 78 Gemini Marketing 10 
Bristol Microfair 142 Gemini Software 86 
Buffer Micro 94 
Bug Byto 136,137 H Bug Byto 136,137 

H & H Software 107 
C Hilderbay 88 
Cabel Electric 80 Hisoft 88 
Calpac 140 
Cambridge Computer Store 72 1 
Cambridge Micro 76 UK Software 41 
Cambridge Research 146 Imaaine 132, 133. Back Cover 
Campbell Sysiems 104 Impact 141 
Cardigan 118 Industrial Process 149 
Cascade 114 

Industrial Process 

Casio 59 • 
Cheetah Marketing 
CJE 
Clares Of Winsford 
Cloyvale 

106 
149 
70 

104 

o 
JK Greye 
J P Gibbon 
JRS Software 

126 
66 
63 

Commodore 24,25 
Computers For All 5 K 
Control Technology 40 K & W Software 67 
CP Software 95 Kemps Micro 66 

L 
Laser Bug 108 
Learned Information 36 
Leon Noel 106 
Level 9 87 
Llamasoft 78 
Lowe Electronics 134,135 

M 
Malva 70 
Maptin 6 . 7 , 6 6 
M.C. Lothlorien 92 
Melbourne House 11, 27 
Memotech 96.97 
Micro Mania 104 
Micro Power 44, 138 
Microgamc 78 
Microgen 87 
Microware London Ltd. 76 
Microwaro Leic. 80 
Midland Computer Fair 144 
Midwtch 126 

N 
National ZX Club 16 
New Generation 87 

O 
Oric 110,111 
Oxford Computers 72 

P 
Phipps 32 
Print N Plotter 18 
Prpi Software 87 
PSS 55,62 

Q 

Quasar 94 

R RD Labs 94 
R e d d i t c h 8 6 

Richard Shepard 
Ross Software 

4 
146 

Salamander 106 
Severn Software 107 
Shards Software 107 
Silica Shop 53 
Silver Soft Inside Front Cover 
Simon Soft , 142 
Sinclair Research 19, 20,21, 22 
Sir Computer 82 
Softex 23 
Software Supermarket 17 
Stork Rose 
Sunshine Pub. 
Superior Software 
Software Farm 
Software Library 
Software Winter 
Swanley Electronics 

T 
Tangerine 
Tempus 
Timedata 
Transform 
Trojan 

V 
V & H Comp 
Victor Ceramics 
Video Software 
Visionstore 

15 
75 
91 

126, 140 
91 
83 
74 

143 
114 
74 
76 
48 

107 
149 
86 

8 , 9 

W 
Warp Factor 8 141 
Watson Software 118 
William Stuart Systems 67 
Workforce 48.83 

ZX Microfair 154 
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THE REAL 

INVESTMENT 
K j — — 

\ f NEW: 
p THE X-ROMCARD 

FOR YOUR ZX81 

: • Jf • 

WHAT IS SO 
SPECIAL ABOUT 

THE 
SPECIAL RAMPACK? 

~ # 
i i r i t ro I -HTTTtTfTWei'Tt«TVTr*-

, SEC I1WH» 
t ^062J5AC-S 

WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? 

T H E SPECIAL RAM PACK (. 16K 1 i j t b e latest design of its kind, following at leasi a dozen similar products, It has many of 
the good points of its predecessors. including picks manufactured by Sinclair Research, Memolech, Byghyte and 
Econolcch to cite a few of the best known. 
VX'ith the experience we have gained with memories bosh for the ZX SI and a wide range of other Micros, we are also able to 
offer some exclusive new features 

T H E CASE: The SPECIAL RAM PACK has been designed to overcome the infamous 'wobbling' problem associated 
with many ot her packs', and does not resort to temporary solutions such as Velcro.Blutak, adhesive strip or a huge, unsightly 
case. It clamps positively to the ZX SI by means of a special built in ridge aided by a resilient spring effect in the connection 
socket ,see figure 1 

EXPANSIBILITY The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX S) , 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, rcadv to receive 
— in the same case — the most advanced add-on ever designed for the ZX SI — the X ROM CARD (see figure 2). 

' — - • WHAT DOES THE X-ROM CARD OFFER? 

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 h u j e increase factor for ROM bated software, since all software houses are currentlv very aware of 
copyright piracy problems. 
2 The X-RO.M CARD has a built in printer interface, necessary if you wish to use a printer other than the XZ printer This 
is invaluable for any serious applications, including word processing, where careful presentation is of the utmost 
importance. 
J. The X-ROM CARD has a built in EPROM burner. This 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 will have the advantage of lower cost, greater 
reiiabiliiv and neatness, since the whole svstem is nicelv housed within a single case. 

IN C O N C L U S I O N . 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 
vour system will never be obsolete. 

•i } 
V 1 > 1 ,'fc 

'! 4 (l • it *t P i ; I 

TECHNICAL SPECIFICATIONS: 

• SPECIAL RAMPACK: 
• Memory capaci ty : 16K bvtcs. 
• Maximum speed: 200 ns access time. 
• Power requirement: Use exclusively Sinclair PSL". 

X ^ R O M C A R D : 
• Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 

Displays memory size, checks for byte " 0 0 " (identifies ZX basic) (n 2000H. 
Loads program if found, checks for byte " C 3 " and jumps (2000H) if found . 
Checks for presence of R O M in socket n.3 and ROM catalog, displays catalog 
if found. Contains also machine code monitor and printer utility. 

• Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 RO.M'EPROM. 
• Blank E P R O M : Use only 2764 — 8K bytes per device — in socket n.3. 3 ^ 9V, PP3 size b a t t e r i e s ^ 

arc needed to burn E P R O M . \ J B k 
• Printer connection: 16 pin D I L ou tpu t , use standard IDC ribbon cablc. Outpu t s include 

D O to D7, Strobe, Reset, Inputs include No-fault and Busy. 
• Documen ta t ion ; Schematic diagram included, full listings of Autostart ROM extra 

I i (only for X - R O M C A R D user, £1.50 + large SAE) 

AUDIO-COMPUTERS 
87 &OURNEM<HLTH PARK ROAD. 
^OaTHE^JpON SEA - ESSEX SS5 2 J J 

T H E B E S T 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 FOR O N L Y : 

£ m g \ .95 ] . 9 
i n c l u d i n g V A T 

L i 



IMAGINE 
o compony brought into be ing 
by t o p professional 
programmers, graphic 
designers and sof tware 
market ing specialists. 
A company ded ica ted to the 
highest qual i ty so f tware and 
customer service in the wor ld . 

ARCADIA 
the name of the g a m e 
especial ly created to be the 
fastest, meanest, most 
addic l ive shool 'em up g a m e 
you 've ever desired. W a v e 
after wave of the most 
loathsome and dead ly aliens 
bi l low hypnotical ly towards 
your space fighter wi th dead ly 
intent. But then you have dua l 
Plasma Disruptors and an Ion 
Thrust Drive haven't you? . . . 

ZXSPECTRUM 
(16K or 48K) 
100% machine code with 12 
different al ien types, incredible 
animat ion and explosive 
effects, sound a n d the fastest, 
smoothest hi-res graphics ever! 

VIC-20 
(any memory size) 
100% machine code with eight 
different al ien types, smooth hi-
res multicolour graphics a n d 
animat ion, nar row playfield 
and sensational sound effects. 
Keyboard or joystick. 
G a m e design and sof tware by 
D. H. Lawson. 

When you buy 

ARCADIA 
you buy it for life. If an Imagine 
sof tware product EVER fails l o 
load first time simply return it to 
Imagine for an instant free 
replacement. 

ARCADIA 
For any ZXSPECTRUM or 
VIC-20. Just 

£5.50 
which includes first class 
pos tage a n d 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 L I N E : 

051236 6849(24hrs) 

ALL ORDERS DISPATCHED BY 
FIRST CLASS POST WITH IN 
24 HOURS O F RECEIPT. 

MA /J 

YC2 

See our advertisement on pages 132 and 133 
W h y no) put a first class stamp on your order a n d you wil l 
receive ARCADIA within 3 days of post ing. Please a l low for 
Xmas post! 

I 
I 
I 
I 
i 
i 
i 

Post coupon n o w to: 
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 

'Please debit my Barclay card/Access 
I enclose Chcque/P.O. for 
'Delete as applicable 

Name 

Address: 

I 


