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MORE MEMORY FOR MICROS! 
look at what we can offer: 

f o r S I N C L A I R Z X B 1 
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Hill 
56K — exceptional low 64K + Eprom programmer & 
power consumption — £44.90 user port — only £79 
W e can adopt the above products for ZX81 to fit your new Spectrum for just £5 Extra. 

U K I u l : 

32K add on RAM £69/ 
FOR A FREE BROCHURE, RING LINDA OR 
SUE ON SOUTHEND (0702) 613081 
FOR CREDIT CARD ORDERS, RING JACKIE 
OR PAMON SOUTHEND (0702)618144 

CHEQUES AND P . O . s TO : 

AUDIO-COMPUTERS 
87 BOURNEMOUTH PARK ROAD, 
SOUTHEND ON SEA — ESSEX S S 5 2 J J I 

•r J 

ALL PRICES INCLUDE V.A.T. AND POSTAGE 

TELEX 9 9 5 337 G AUDCOM A TRADEMARK 0FS0LIDISK LTD 



Y O U R L E T T E R S : 1 3 
ZX-81 Verify; BBC tips; Pet to Vic. 

N E W S : I R 
New £70 printer; Binatone's £50 colour 
micro; BATS microdisc; first shots exchanged 
in £200 price war. - _ _ 

; C O M P U T E R C L U B : I / 
I This month we visit MC2 — Manchester's 

most energetic micro group. 

D R A G O N 32: Z \ J 

Tim Hartnell evaluates Mcttoy's 32K 
Dragon, a colour micro for just under £200. 

V I C M E M O R Y E X P A N S I O N : 2 6 
Some of the major units that can expand the 
Vic's insubstantial memory are assessed here 
by Boris Allan. 

S P E C T R U M S O U N D : O U 
The Spectrum's critics maintain that its sound 
is only good for annoying bats. Tim 
Langdell's routines set the record straight. 
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D E M O N ' S D O M A I N : 3 6 
You must survive ordeals such as the hail of 
barbs and the crusher if you want to emerge 
unscathed from Joseph Nicholson's devilish 
game for the 16K ZX-81. -

I N T E R V I E W : ^ H J 
Tony Baden of Bug-Byte reveals how he 
turned a student hobby into a business which 
has sold over 500,000 cassette games. . _ 

V I C D U C K S H O O T : Q Z . 
Safe from irate game-keepers, Your Computer 
opens the duck-shooting season prematurely 
with David Prosser's sporting game for the 
would-be marksman. m ^ 

E C O L O G I C A L M O D E L L I N G : ^ T D 
Ecological relationships such as that between 
predator and prey can be simulated with 
William Masefield's program for the ZX-81. 

B B C T E C H N I Q U E S : 5 0 
User-defined keys and the teletext mode are 
the subjects we cover this month in two 
comprehensive articles. _ . 

Z X - 8 1 M A C H I N E C O D E : 
Part one of a new series which aims to make 
machine code accessible to the average Sinclair 
Basic user. _ 

B A S I C T R A N S L A T I O N S : O O 
Tony Edwards ofiers more ideas and hints 
which open the door to easier translations. 

A T O M F I L E H A N D L I N G : 

George Byrns presents the software you need 
to manipulate files in a database. 

A S I M O V A S D A T A B A S E : 6 6 
How a word-processing system can be adapted 
to a role as a database controller. 

R E S P O N S E F R A M E : 6 9 
More answers to your technical queries. 

F I N G E R T I P S : 7 1 
Our regular column for calculator enthusiasts. 

S O F T W A R E F I L E : 7 5 
This month there are nine full pages of your 
programs for the ZX-81, Spectrum, BBC 
Micro, Vic, Atom, Sharp and others. 

C O M P E T I T I O N C O R N E R : 8 7 
The result of the Golden Nugget puzzle and a 
new competition for a £15 book token. The 
Dragon 32 crossword falls between pages 18 
and 19. 

Cover photograph by Stephen Oliver. 

EDITORIAL 
I n A CRUEL WORLD where peripherals such as printers and disc drives appeared to be the 
prerogative of only the big-spender, networking micros together to share such costly 
resources made sound economic sense. But now that colour micros complete with high-
resolution graphics, printers and adequate storage will soon be available for less than 
£200, a question mark hangs over the future of "the network". Yet for major firms such as 
Sinclair Research and Acorn, their machines' potential to be networked is Still considered 
important enough to figure prominently in their sales literature. This is obviously 
intended as an extra enticement, particularly to the educational market where spending 
cuts make austerity the rule and networking an attractive way round it. 

Clearly then, given the recent falls in hardware prices, one might be forgiven for 
believing that networks are an outmoded idea. In reality, however, they are a good 
instance of a solution to a problem leading technology down a path it might not otherwise 
have taken — a path which leads to unexpected benefits as often as it leads to wasted time 
and money. Local-area networks have been the traditional domain of the low-cost micro. 
Now communication between more rcmotelv-located machines should become an 
affordable prospect. An amateur group in Montreal has even formed a network linked by 
citizens' band radio. 

In the States bulletin-board networks are becoming commonplacc. With this kind of 
system you use your machine as a communications medium through which you can send 
and receive messages from fellow users. Networks will enable home computers to be used 
for tasks other than purely computing. Cheaper Modems bring in their train less 
expensive Prestel adaptors which in turn lead us to telesoftware and the advantages of 
being able to access large and remote databases with a small machine. Sinclair Research, 
with its sights set firmly on the software market, believes that its proposed £20 Prestel 
adaptor for the Spectrum will make downloading software directly from a Sinclair 
database the norm, and software piracy and distribution a thing of the past. 

So, even if some of the original economic arguments for networking are no longer valid, 
there is every reason to assume that it is assured a future on different but equally 
important grounds. 
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KEMPSTON 
(MICRO) 

ELECTRONICS 

NEW 
ZX SPECTRUM HARDWARE 

AVAILABLE NOW — A 24 LINE 
INPUT/OUTPUT PORT. WHICH MAKES 

USE OF THE BASIC COMMANDS 
IN AND OUT ON THE SPECTRUM 

The Port is built around a M.O S chip which imposes virtually no 
D C. load on the datalines. The device is Port Mapped and can be 
configured in a variety of modes dependent on the particular 
application. We must stress that this is not a modified ZX81 Port, 
but a purpose built unit designed exclusively for the Spectrum (16 
line I/O port is also available for the ZX81) 

The prices for the above items are as follows; 
ZX SPECTRUM USER I/O PORT £16.50 
ZX 2 SLOT MOTHERBOARD £16.95 
STACK ABLE CONNECTOR £5.50 
The prices are inclusive of VAT. but postage must be added at 
70p for a single item. £1.00 for two or more items. 

Cheques/Postal orders made payable to: 
KEMPSTON ELECTRONICS, 60 AOAMSON COURT, 

HILLGROUNDS ROAD, KEMPSTON, 
BEDFORD MK42 8QZ. 

SAE FOR FURTHER DETAILS. 
Delivery 14 days from receipl of order. A. Pandaal. B Sc P.G.C.E. 

Post todoy to: Print n' Plotter Products (Y6) 19 Borough High Street 
London Sfcl 9SE (or detail your requirements in o letter). 
Please forward me Manuals @ £1.50 eoch 

Pocks of Printer Paper @ £10.95 each. 
Print 'n' Plotter Jotters @ £3.50 each. 
Print n' Plotter Films @ £2.25 each 

All prices include U K VAT, postage and packing 
•Remittance enclosed. • Pleose bill my Access/Barclaycord/Visa 

N0:_ 

Name 

Address: 

L v . 
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We're only a few minutes 
from your Post Box. 

So why not try our mail order service. 

FREE DELIVERY 
On all advertised items 

Simply complete coupon below 
ATARI 
4 0 0 

FROM 

£199.95 

ATARI 
810 DISK DRIVE 

WITH DOS II 

£299 .95 
ATARI 4 0 0 / 8 0 0 

PAC MAN r O O MI-
CARTRIDGE L & / . 9 5 

Epsilon Software 
Beebtrek A real time space 

adventure, a « 
with sound effects & colour graphics works in 16K 

i)umimnin.iuiiuinmn»r.n«nwn 

ATARI 
800 

ONLY 

£499.9o 

B.B.C Games Packs 
NO. 1 STARWARS- BLACK JACK 

SIMON - FORTUNE 
ALIEN INVASION 

NO 2 STAR TREK - PUCK CHASE 
MASTERMIND 

No. 3 ROBO - SWAMP - SNAKES 
J.R. (16K and 32K Versions) 

ONLY £10 each 
I FREE DELIVERY OFFER 
I Please send me:-

£ 

£ 

I enclose Cheque/P.O. for - £ 

Name ... 

Address 

Send to: COMPUTERS FOR ALL, 
72 North Street, Romford, Essex. 

[ Tel: Romford (0708) 752862 dh 
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C o m p u t e r s 
f o r All 
72 NORTH STREET, 
ROMFORD, ESSEX. 
TEL 0708 752862 



Spectrum is 3 new. rapidly expanding group of independent retailers who specialise in selling a range 
of popular home computers. 

Our group policy is simple: we won't be beaten on price and 'know how.' We can make this claim 
because our bulk buying power ensures that we select and buy at the best prices and then can pass on the 
benefits to you. 

We guarantee if you find an item advertised and in stock at any other retailer at a better price than us. 
we will match that price. 

You wil l see we quote our prices both including and excluding VAT - no hidden 15% to suddenly uplift 
your bill but also making our prices easier to compare with our competitors. To ease payment we accept Barclaycard and Access as well as our own Spectrum Charge Card. 
Longer term credit terms are also available. 

We believe our product 'know-how* is crucial to you as a customer. In every one ol our centres there are 
personnel who have been trained by the manufacturers or distributors themselves. So we know what we are 
talking about on the products we sell and can help every customer, including the complete beginner, find and 
understand the equipment to suit his or her needs. For us it's not just a matter of simply handing over a box and 
leaving you on your own to figure it out. Our service includes 'hands on' experience that we can pass on to you. 

After sales care is also well catered for. Our own Spectrum Service Centres will insure that should your 
machine 'go down' we will get it up and running as quickly as possible. We can also offer extended warranties 
at reasonable prices. . 

When it comes to mail order delivery we use Securicor for despatch to anywhere in the British Isles. 
The cost is low and the service is good. Further details are available from your local shop at the time of ordering. 

Finally, we should point out that although not every Spectrum centre carries every advertised item, 
they can always be obtained quickly from our central warehouse. It you have any difficulty, please telephone 
Spectrum Customer Service on (0727) 66646. 

Spectrum Computer Group is a division of Spectrum (UK) Ltd - Britain's largest photographic 
retailing group. 
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ATARI 4 0 0 
Dnefopedby lb t Compiny 

tam JUS for its TYjnd arcade 
games the Atari Com peters have 
Superb colour graphics and 
facilities lor the m anipula non of 
visuals on the screen. 

In-built"player missile 
graphics" enable the user to 
compose 9 a m es to very professional standards. Any key oa tile keyboard 
can be made to produce any character ttie user wishes on the screen Ala ri 
Computers h»»c i n e m microprocessor onboard especially to c u b e 
these unique fea lutes There are over ICO progra mmabte colours and 
tones aod a wide range of programmable sounds 

Plug a -BASIC- cartridge in and you have j e omprehensive 
computer 

£249.90 INC. VAT 

The model 400 bas I6K of HAM and a touch sensitive keyboard 
8 0 0 m < ) d* 1 ' professional style typewr.ter keyboard and a 

memory which is user«ipanda ble to 4 8K. Add d.sk driv es (up to 4) 

ATARI BOG 96X COMPUTED (EXPANDABLE) 
ATARI 4 « PflOGRAU RtCOBDEfl 
AMR) fi'B Dr$K r j H r v f 

ATARI£22 THERMAL P f l i N i f R 
ATARI ?50 INTERFACE FOR DQt MAIR IX PRINTER 
ATARI IS< R A V EXPANSION FOR SCO 
ATARI GAMES PADDLES (PAIR) 
ATARI GAMES JOYSTICKS (PAIS) 

\ ATARI IHFRMAL PR:tJTPAP-R ( I R O l L S ^ 
ATARI BLANK DISKETTES (5 ) 
SOFTWARE 
i W H A T ION TO PROGRAVM.'VS ( I ) 
INVITATION TO PROGRAMMING (3) 
CCN'/ERSAIIONAL FHfffCH 
CONVERSATIONAL G f * V A \ 
CONVERSATIONAL ITALIAN 
CONVERSATIONAL SPANISH 
vuse COMPOSER 
I 0UCM TYPING 
ASTEROIDS 
MISSILE C O M M A N D 
PACKMAN 
SPACE iVYAPERS 
STAR RAiDERS 
StfPER BREAK-OUT 
V.BE0 EASEL 
COveurER CHESS 
GRAPHIT 
VY3RD PROCESSOR (DISK) 
ASSEMBLY EOftOR 
OE-ftE ATARI 

»»rlor business uses. 

EXC r*r INC VAT 
£ 4 j i rg £499 90 

£4348 £50.00 
£26283 £299.95 
£230 43 £264.99 
i n ? 39 £134 99 

£56 52 £64.99 
£12 13 £1395 
£1213 £ 1 3 9 5 

£3 4 | 14 00 
£13 91 £15.99 

£1387 1I5.9S 
£1996 £22 95 
£34 74 £39.95 
£34 74 £39.95 
£34 74 £39.95 
£34 74 £ 3 9 9 5 
£3126 £35.95 
£1387 £15 95 
£76 « £29.95 
£2604 £29 95 
£26 04 £29.95 
£26 04 £29.95 
£2604 £29.95 
£2130 £24.50 
O l » £24.50 
£2130 £24.50 
£ 1 2 1 3 £13.95 
ESS 91 £99.95 
£34 74 

£17.00 1 
£39.95 
No VAT 

commodore 
r _ ir< > "i 

\ 

COMMODORE VIC 20 

£173.90 
£199.99 INC.yATj 

The VIC 20 reaUyts 
eilraordiaary value tor money. 
II does so much for so little. 

It 's fully expandable lo 
2 r 4 K i s t r R A M . h u a full 
s r « typewriter keyboard and 
plugs straight into your home TV. 

Micro soft BASIC is standard but additional machine ' 
la nguige is available via plug in cartridges There is also 1 choice 
ot other programs lor chess, music and languages as well as games 
Printer S i k dri* e a nd other peripherals, softwa re and hooks are all 
ava liable to Iurther eipaad your use 
and enjoyment. 

VIC C3N cassette ur»r 
VIC Prf l te i fpt iHip j tPi Iraclor) 
VIC s-njir llcwy disc Ann (51 O 
3< RAk" • ipanssofieaitr-ilijr 
SIC RAM eiptnsion CJrtr;g< 
!6K RAM e i p i i s u n cartridge 
Super npni t fer Hi Res rattridgr 
JOIfSlrCi 
Gsiwipjdfflfs(pj,i) 
GAMES 
Programmers Aid carum gc 
Machia* Coop VjtKoi cuiislge 
ln.roi!i,-ciieo:eBaiic{l) 
A.fngei (ROV) 
Sta: 8»!lle (ROM) 
Jelly Mmsteti (RDM) 
S-jperlander (ROM) 
Raid Race (ROM) 
fiat Rice (ROM! 
Blitz cassette 

BOOKS 
lean Computer Projramirî  mih the 
Commodore VIC 
VIC Revealed 
VIC 20 Prograsnwrs Reference Gwde 
VIC Computing e 

ACCESSORIES 

EXC VAT INC VAT 
£3909 £44 95 

£?CO CO £230.00 
E344 35 £396 00 
£2604 £29.95 
£3909 £44 95 
£65 17 £74.95 
130 39 £34.95 
£6 52 £7.50 

i l l 74 £13.50 

£3039 £34.95 
£38 39 £34 95 
£13 00 £14 95 
£1735 £19.95 
£W 35 £19 95 
£17 35 £19 95 
£17 35 £19 95 
£17 35 £1995 
£17 35 £19 95 
£4 34 £4 99 

£1.95 NO VAT 
110.00 NoYAT 
£14.95 No VAT 

£0.95 1 No VAT 

Prm:f PC31 12'GretaMomler SPECIAL PRICE 
SANYO 
Sfcm 3G Cassette Recorder (for v i e with f i a s c o s 
CTT 310614-Colour T V S f t 
ACCUTRAK 
C12 Cassettes 
S'rgle sided doui l t Sensitj disks ((or 
Com;—idotf Aijri. Apj;e 1»ntJy»tC) 
Double tided. doo i l t tfenjitydistsffor S-o-p 
and Superirain) 
Sinf ie sided, dcuf tu Stnsity dOLDte track 
disks (lor K a s w r n snd C o p n c j o r e S O M ) 
Dnk B ink Liteilockinp cases tor tfcslelles 
D u k h e i d cleaner 
S^igle pan i f " 1 9 ' , - pu re r paper. ol 

Vsheet! 

ALFRETON 
Gordon H a r m e d 
69/71 Higr> Street 
Allreton Derbyshire 
Tel 0 7 7 3 8 3 2 0 7 8 
8AS IL00N 
5ocfr«y S 
28 '32EastWa '« 
'own Centre 
Builder 
E t l t i 
Tel 02E8 2893 « 
8AS1NGST0KE 
f a h e r s 
2 / 3 M a n e t Place 
Basingstoke 
Hants 
Tel 07S42207S 

B IRMINGHAM 
Sf temtods 
Great western Arc iee 
9»mr!5haei J 
Tel 0212387211 

BRADFORD 
Photosave 
lSCleapside 
Bradford BOUJA 
West Yorksh«e Tel 0274 3JS593 
BRIGHTON 
Capricorn 
I Q t e e n s Head 
Brighton 
S u s s t i 
Tel 027329634 

CAMBRIDGE 
KPl td 
12a K>ngs Paode 
CamMidge 
!ei 0253 SB03" 

CARDIFF 
Randsii Co 4 
18-22 Hflh St Arcade 
Carsot 

Tel 022231960 

DERBY 
CT Electronics 
Tire Spot 
Oerbf 
Tel 0 3 3 2 4 4 7 6 0 

GUILDFORD 
The V e d e l Shop 
23 Swan Lane 
Gmldford 
SuneyGUMEO Tel K833J115 
HARROW 
Camera Arts 
(Micro C o n ; ater 
Onittfl) 
24 St am s Road 
Ha i ro* M 4 d l e s e i 
>1 D142?W5S 
LEEDS 
Basi&Bligh 
4 Lower B r 9 j a t e 
Leeds WYcjisfl in 
Tel 0&324544S 

LONDON SE9 
So-.-are Oeat 
3 75 Footscray Road 
New Elihaoi 
LondonSE4 
let 013-91516 
LONDON Wit 
EreHroieiSsire 
120 N o t t n j Kill Gate 
London WI1 
Tel 012217029 
MACCLESFIELD 
Camera & Computer 
Centre 
118 Mill Slreet 
Macclesfield 
Cheshire 
Tel 0625 27468 

MIDDLESBROUGH 
VtKer.ne J Brown 
190 Lxilhorpe Road 
V̂ dlesbrcugn 
lei 0642 248345 
NEWCASTLE 
Turners 
29-31 High Friars 
Eidon Square 
Newcastle 
Tel 0632612901 
NEWCASTLE ON TYNE 
Newcastle Camera 
I Computer Mart 
16 Northumberland 
Court 
Newcastle-oil ̂ yne 
Tel 0632 327461 

2200 s 

NOTTINGHAM 
Cameo Computers 
3 / 9 / » Trinity Walk 
Nottingham 
Tel 060242912 
READING 
Oand Saundeis 
Cosher Centre 
6 Yield Hail R i c e 
RejMj 
Berks 
Te: D734 5S071S 
TEOOINGION 
Andrews" 

49 9r o i d Street 
Tfd;njion 
Middlesex 
Tet 019774716 

£SS9l 1 £99 95 

£26 G4 
£19996 

£29.95 
£229.95 

H) 43 £0.50 

£1 70 £1.95 

£287 £3.30 

£2 30 
£3 91 

£1300 

£2.65 
£4.50 

£14 95 

£10 39 £11.95 

WA11INGT0N 
Surrey Micio Systems I td 
13v toodcoteRc id 
VVafnjton 
Ŝ rey 
Tel 01647 5635 
WATFORD 
S R S M i c i o s y j t e a s l t d 
94 ihe Parade 
H?;h Street 
Watitfd 
Hens 
Tel 092326802 
WEST BRDMWICH 
B f i t Jones 
39 Greens Square 
.Vest B:i.-;nich 
T ( l 021553 0820 

WIGAN 
•1V1 j i n g l t d 
t i w e m e s S I 
>V>fin 
Lines 
Tel 0 9 4 2 4 1 3 3 2 
WDKING 
Harpers 
71-73 Commercial Way 
Wtkmg 
Surrey 
Tel C4B52 61061 
WORCESTER 
Daod Warmg Ltd 
1 W a r m t h House 

Street 
Worcesttf 
Tel 050527551 



we won't be beaten 
Ion prices. 

THENASCOM 
'SPECIAL EDITION' 

£429.95 
£494.44 INC. VAT 

TheNasccm is a 
British designedand buill 
miCIOCOmputtr and one 
of the f i rst home micros 
(o appear in tnis country, 
some l ive years ago. 

Since I t ien. i l has 
been developed into one 
Of the most powerful and expandable systems around. 

It can have up to 206K onboard memory, combined 
wi th superb colour graphics, disk drives, printers and various 
input 'output facil i t ies can be added 

Such is the versat i l i ty o l this micro that it has been 
adopted for numerous commercial applications including 
hotel booking systems, blood grouping, weaponry a i d 
satell ite tracking 

Previously looked upon as a machine for the 
knowledgeable hobbyist only Spectrum now bring you the 
opportunity to embaik upon this remarkable sphereof 
computing in the easiest possible way. A ready to plug in 
and use 'SPECIAL EDITION Nascom programmable in 
machine code or BASIC is now available f rom us 
If you are serious about computing the SPECIAL EDITION' 
is your starter pack. The init ial machine piovides BK of 
memory but a simple plug in board upgrades your 
computer to 5GK. 

THENASCOM SPECIAL EDITION'.. . 
SPECIAL EDITION' 48K RAM BOARD 

E X C ' : i T IKC VAT 
£•:?; 95 1 £494.44 
£130 00 i£149 5 0 

£477.38 
£548.99 INC. VAT 

The MZ8GA is the newcomer to the Sharp range 
wi th the serious user very much in mind in the design 

A complete stand-atone 48K system incorporating 
a profiled typewri ter keyboa rd w i th numeric pa d a nd a 9 " 
green display screen The ' B A S I C contains a number o l very 
u s e , , a S n s o v e r , h e SHARP MZ80A 
A full line up of peripherals 
further add to the ver-
sati l i ty of this machine. 
INCLUDES £75 OF FREE 
SOFTWARE. 
SHARP PERIPHERALS FOR M280A 
* TwinfloppydisfcunittS'*"} 
* S<"glt floppy disk u M 
* f i eppr disk interface card 
* f loppy disk cab'e 
* Was ' t rd isket te 
* 30 col printer use cable 'OcardardflOM 
* 80 ca I l i i t to r - printer WO sard and R O M 
* 132 est p i ^ t e t mc cable I /O card and B OW 
* Enpar j ion unit ( re i ia redtor disk e rne and ' 

Or p r i r . l f ) 
* Universal interface card 
* A s s e m b l a g e s and mam,-* 
* FOOS 
* MZ80X :c M26CA ttnverte: tape 

Hand held computer* HomSharp give y o j a pocket genius at yem 
e o m n w d Mt Mil the wen established PC1J11 and the new 1505 

The PCT2" occ^s n g n p f r lormjoce l u r ^ n s with Basic language 
•tto a shm. compact tef ly Yto t an extend your PC!2n«- t t t»casset te 
interface or prr - ier /casset t t >ii:eriaec 

The new PC J5CO takes t e i h n o ' : gy close to peuenj i ecespoter a t i ' ly 
Its compact body r-*s KK bytes of ROM and 3 SK bytes o l FIAV With i ' 
extended aipha baste n u r » K Y o u c M l h c n g o ' u r i h c r i r . t h t t i e a K or8K 
R »MLU ( ' 4 d ( j ! here s also f o r 1 h e f « t t > n e n hand held computer* a 
f cur coH ur graphic c i i ' l e r o ' a go i?b>n«d V flter and cassette interface 
PC!2SlC'SmCute> I £65 0 0 ' E74 75 
f t U H Cassette interface I 1 1 1 2 6 1 H 2 95 

/M 

7 -> . ^URB 

Mkmtzmi-
' f t r 

EXCVAT 
£ 5 9 0 CO 
£4CO CO 
£ ' 6 3 0 0 

£24 00 
£31 CO 

£415 CO 
£47100 
£845 00 

£10000 
£45 0 0 
£ 4 2 0 0 
£85 00 
£ ' 0 03 

INC VAT 

£678.SO 
£460.00 
£115.00 

£27.50 
£35.66 

£477 25 
£546.25 
£971.75 

£115.00 
£51.75 
£46 30 
£97.75 
£11.50 

• J 

T 2 1 1 Cassette and printer mterf»ce 
P C l S O O C o - p j i e r 
PC 1505 P in te r fcasse t t t interface 
PC BOS 4K RAM upgrade 
SHARP PERIPHERALS FOR MZ60K 
* Twin llrspfduAir-UV'O including ifOcan. 

diskette inangalanflcablc 
* pot matrix prime 
* Expanron s i t r f a c e ( i e q u u e d t c - e i t h e r / b o t h aba i t ) 
* Machine code j n t u a g t l i p r a n d m i n u a ! 
* Assemble r t a p f \ iPd - i ! - ,ua! . 
* BiK comp̂ r 
* Pascal 
* DotAie precise basic 

FXCVAT 
£ 6 0 8 3 

£147 ?» 
£130 33 

£43 4 3 

£ 7 0 2 43 
£ 3 7 8 S-

£96 00 
£17 5 * 
£36 CO 
£40 03 
£ 4 0 00 
£ 3 8 00 

INC VAT 
£69 95 

£169 95 
£149.95 

£4995 

£607.86 
£435 75 

£110.40 
£20.20 
£41.40 
£46 00 
£46 00 
£43.70 

STOP PRESS! Aitfietrrfofsomgtipiesswesiili-a-rtalevi 
ol ir.'i »ery psput*Shstp M78CKcomputer II las48*. RAM UPC io> 34 5 
use'when operatm} BASIC), a BASIC QUADS M 7 Q n i / 
tapemanua'as jnappV.ti;- O n H H r O U H 
tap* anddcTo tape us an mere; sie 
package at the price 
Phone now fot availability £3 m 

j £425.00 INC.VAT 

We stock an extensive ra n?r cf books Is help you. Check below 
and we're sore you'll find something to whet your appetite. 
( p ; M Handbook 
CON r 
Programming the 2 8 0 
Pr?;ramming the 6 5 0 1 
Your First Computer 
3ASSC handbook (2nd edit - in) 
A - 2 : f C o p p j t t r S a n e s 
Alan Basic 
Basic BAS C 
BASIC Computer Games 
BASIC Computer Prpgrams for B unness {VOL i) 

£11.50 CO 
£8.65 sc: 

£11.95 o 
£10.75 o 

CD 
£7.75 

o 
CD 

£14.95 z : o 
£5,60 »— 
£ 5 9 5 
£9.95 
£6.95 o 
£8 55 

BASIC Computer P ioqians !gj the Home 
BASIC A i f ;f teac^ ing 5-jiJe (2nd r d i t a n ) 
uerosoftBasi: 
M e r e B a s e G a < v s 
Ssltwa^e Secrets (Sharp) 
Gettrn; taquamie S with yeut Acorr A t o n 
Instan; B j s c 
W h y do yo-j p ced a Personal Computer 
24 ' es iedGasnesa id Prostarrs 
33 Cai -es tor Apple - 1 R$ 30 - PET 
Byteifs Deep?- into y w Z X 8 l 
Gateway Gu<deZX8i 
G e t r - g A : c j » i n : e a 2 X 8 1 
Hints and Tips 2X81 
Master ing M a ; h m e Cade JX8t 
NclOnly 30 Programs 2X81 
Z X B I C o m p j r i j n 
ZXaiPcdetBsok 
What c a n do with 1H 2X81 
PEEK POKE BYTE R A M 2 X 6 1 
Executive Computing 
Cc-Tisu:ers tor Everycn? 
Sc ™ Cc-riTiori Basic Progian j A u i i 
45 E > p'osn t Garri* s 2X81 
Pr actual Programs BBC & Atom 
34 A i T i j n s S i m s } 
30 hr Basic B B : 

£9 50 
£6.75 
£8.95 
£6,95 
£5.95 
£7.95 
£8.95 
£5.75 
£5.60 

t o £5.95 t o 

£4.95 o 
£6.45 o 
£5 95 CO 

£425 z o 
£7.50 
£6 95 
£7 95 
£3 95 o 
£4 95 
£4.95 
£5 75 
£6.15 

£11.10 
£5.95 
£5.95 
£4 95 
£5.50 

Prices correct at t ime 
of going to press. E . & Q . E . COMPUTER GROUP 
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f rom 
mipun 
(until August 
31st 1982) 

On Atari & VIC computer hardware 
If your order contains over £120 worth of computer hardware apply now for 

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

You pay 10% down, then 10% per month for a further nine months, (to 
nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99. 
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99. 
Credit quotations on request. 

The VIC20 Colour Computer 

could be yours this week for just 
£ 1 9 . 9 9 down. 

Cash price and total credit price £199.99. 
Order as AF47B 

I n t roduc t i on to BASIC Casset tes 
Parti (AC57M) £14.95 
Part 2 (AC58N) £14.95 
Joys t i cks and Paddles: 
Single Joystick (AC53H) £7.50 
Pair of Joysticks (AC37S) £13 95 
Le Stick (AC45Y) £24.95 
Pair of Paddies (AC30H) £13.95 

Prog ramming A id Car t r i dges 
Super Expander: 3K RAM and Hi-res graphics 

(AC54J) £34 95 
Programming Aid: Additional commands, 
function Key programming etc. 

(AC55K) £34.95 
Machine Code Monitor (AC56L £34.95 

VIC 20 ACCESSORIES: 

C 2 N C a s s e t t e U n i t (AF48C) £44 95 

V I C 2 0 P r i n t e r : (AF49D) £230.00 
80 characters per line, 30 characters per 
second, tractor feed, full alphanumerics and 
graphics, double size character. 

V I C 2 0 D i s k D r i v e : (AF50E) £396.00 
170K storage on standard single-density, 
single-sided, soft-sectored lloppy disks. 

Add-on RAM Car t r idges : 
3K RAM (AF51F) £29.95 
8K RAM (AF52G) £44.95 
16K RAM (AF53H) £74.95 
Memory Expans ion Board: 
6 ports for plug-in cartridges 

(AF54J) £125.95 

Game Programs 
Avenger Cartridge 
Star Battle Cartridge 
Super Slot Cartridge 
Jelly Monsters Cartridge 
Alien Cartridge 
Super Lander Cartridge 
Road Race Cartridge 
Rat Race Cartridge 
Blitz Cassette 

Books Abou t VIC 
Learn Programming on 

the VIC 
VIC Revealed 
VIC Programmers 

Reference Guide 

(AC59P) 
<AC60Q) 
(AC61R) 
(AC62S) 
(AC63T) 
(AC54U) 
(AC65V) 
{AC66W) 
(AC67X) 

(WA31J) 
(WA32K) 

£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19.95 
£19 95 
£19.95 

£4.99 

£2.50 
£11 50 

(WA33L) £16.50 
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3 Consoles available: 
Atar i 400 w i t h 16K RAM 
Atar i 400 w i th 32K RAM 
Atar i 800 w i t h 16K RAM 

(AF36P) 
(AF37S) 
(AF02C) 

AF36P and AF02C special price for limited period only 
Lots of other hardware: 16K RAM Module 

32K RAM Module 
32K Upgrade lor 400 
Floppy Disk 
l e Slick 
Joystick Controllers 
for lull details ask for our hardware leaflet 
(XH54J) SAE appreciated 

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER'S CLUB. An independent user's group 
Four issues of the club magazine for only E1.60! Address your subscription to Ron 

Cassette Recorder 
Disk Drive 
Thermal Printer 
Printer interface for 400 
Printer Interface for 800 
interface Module 
Versawriter 

(AF28F) 
(AF06G) 
(AF04E) 
(AF41U) 
(AF42V) 
(AF29G) 
{AF43W) 

£50.00 
£345.00 
£265 00 

£59.95 
£59.95 

£135.00 
£169.00 

(AF08J) 
(AF44X) 
(AF45Y) 
(YX87U) 
(AC45Y) 
(AC37S) 

£65.00 
£125 35 

£75.00 
£2 75 

£24.95 
£13.95 

THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 
Adventure Game* 
StVVWtmor 
Rescue At R ge< 
ir.vaswOficn 
aalrsl&n« Qi 
GtlKtK f tnpve 

AnabgMvtmure 
iCvtft!uffLjna 
P.«*$ Adventure 
Mission ImoOK'Clf 
Voodoo Cast* 
The Cox* 
Stance C«vs«y 
Mystery fun House 
(yjrriOotDoom 
Ghost Town 
Savage'sianci 
Savage tstand II 
Gektf'nvoyaG? 
EnersyCwr 
Knqcom 

-C•3?K•iS0?J8) 
•C 32k iBQJIXi 
-W?K <502^. 
C 32k iBCl??Vi 

-C-74K -<8C14G| 
0 iBK -BQ26C: 

3?K I8Q33LJ 
?4k [BOOWi 

•24K laCOIS: 
•?4K <BC02C| 
24K i8C030) 

C -24K iGQOiE1 

C ?4K (SOOi'i 
•C- I6C06G1 
•C ?4K IB007H! 

C 24K (SCOSJI 
•C-?4K-t8009<; 
c 24* teoicu 

•c ?«K (BQiim) 
C 16X |VG!>3HI 
C-S* iYG55K} 

E28 95 
t?? 4b 
£18% 
rt-)9s 
£ H 9 i 
C?4 % 
£24% 
£14 95 
f u 95 
£14 95 
r.496 
£14 96 
f i4 95 
£14 95 
£14 95 
f14 96 
Eli 95 
£14 96 
£14 9b 
£9% 
£9% 

C 16< • 0055K. £9 95 
-D-24K*(6056t.l srio 
•Book IXH57W £4 00 

-0-32K-|VL39N)£H9 95 
-0-32K-(vG42Vi £99 95 
•0-?4K.;VG50E; £16 95 
•C-16K-IYG51F| £1395 
-C-l&K-<YG52Gl £13 95 

Teaeh-Youraelf Programs 
Conit'S3l>onal French 
Conversational German 
Conve/satorji Spanish 
Conversational itakai 
Tooth Typing 
Stales & Cap U s 
European Countries 4 

Caputs 
Learn Programming 
Wvrtadonio Programming 
AjSiCSOtAniri'JtiOn 
BJS-CS ClAr.r.;;iotl 
PUyrUiSSiieGrap-.iCS 
Pttytr MissiteGfaDKS 
!>Spl.iy hStS 
Display I HIS 
Hon: vertca'Scroti 
Hon: Vesical StfOit 

5C-16K 
5C • 16k 

•5C-16K 
•5C-i6k 
JC-16K 
C 24K 

(YG44X) £39 95 
•iVG45Vt £39 95 
(YG46A! £39 95 

•(YG479) £39 95 
•(VG49D1 £15 9i 
SYG56L) £9 95 

C 16K (YG57MV £9 95 

C 8* (YG43WI 
C 32K (BG67M1 
-D-3?K-(B058N| 
C-"6k-(8G59Pi 
0 K t BC60Ql 
C 16K. <BC5lf I 

-D-24K-1&052G) 
C-lf.K-iB053Hi 

£15 96 
£9 96 

£10 95 
£18 95 
£19 96 
£9 9*1 

£1095 
£9 95 

£10 95 

Pa^efiipoin^ 
Pace f rgptnq 
Masler Memory M#> 
B u s i n e s s P r o g r a m s 
visieale 
v w a Processor 
Caicutat* 
Giapn—h 
Statistics 
Arcade Games 
Star Raicers -£-8K-|YG6€W( 
Asleroids -£-8K-|YG60Q) 
Spaceinvaders • E 
UissileCommattj -E-8K-(YG64U1 
Superereakoc! -e-8K-(YG67Xl 
Tan Trek -C-24K-iYt36Pl 
TanTrek -D-32k-(Yl.37S) 
Star Trek 3 5 -C-32K-(BQ15R) 
RaceinSoace -C- 16K-(60350) 
SrwonngGaiiery -C-16K-(8C36P1 
l.twnta^Shooi -C-'6K-(3C12S! 
Jaw5rea«e; -0-48*-(90260) 
Sasketoa" E-3K (YG6tB) 
Tank Trap -C-16K'-{Y(.34M» 
Ts^Trap -O-3tK-(Vt350) 
Homo Game Programs 
Scram -C-16.'24K-[YGS8M 
CypherB&* -C-32k-(BO?OVV 
'hundt:tstana C-"6K (3Q37S! 
RctatngTfl -C • (80490 
Lunar Lander C-i6x-iB0*6S) 
SundayGoii -C-I6K t80i3P> 
Darts C t6K-(3Q42\'| 
TournamemPoC C-t6XlB045Y| 
SwsVer&Bnsarcs • C • 16K • iBC44>:; 
Cress E-8K-(YG63T) 
Wcrcwess C 16K (Y140T| 
Checker King -C-l6K-tU41Ul 
Cn&tooeiOom'noes -C-l6k-iBQ43V,'l 

£29 95 
£29 95 
£29 95 
£29 95 
£24 50 
£8 95 

£11 95 
£14.96 
£14 95 
£14 95 
£10 95 
£22.95 
£24 50 
£8 95 

GIT 95 

£17 50 
£29 50 
£10 95 
£'4 95 
£10 95 
EI0 95 
£19 95 
£•9 95 
£19 95 
£24 50 
£15 tb 
£1595 
£14 95 

Blackjack 
casrGammen 
fie-.efSJ(Otre'D't>M' 
Cony® 
Hangman 
«j*^0iyDu''«aty4Jact(4j i 
Hici(5'yD>ckpfyD0£* 
Bn!<shHenta$e 

Jtg-Saw 
i'jrooea« Scer.e 

JWhSawPuitfes 
A!3r;Sa'a';i 25 Programs i 
AtariSa!ari(26Pr ,̂ar*lsi 
Mvd BOQO'trS i3P<i>5nns! 
Ut i l i t i e s 
30SuperGfaphes 
20-Supf"-G'icM:s 
AtariW&-:iI(Graoncs 
Assemt'er Editor 
AssemtSf.' 
65020<sassem&e-
66020'sasse(n&,<i 
OjiacterGeneraior 
Craracter Generator 
Te>:mk 
Music Programs 
.'.'uŝ cC&Tooser 
Mane "ri(Yn»s (use with 

Mus*: Compose-i 

•C-i6K-t80i7T) 
c &K (Yseasj 
•C 8< (Y(.33Lt 
C-16K-:B019V) 
c ie* iua'8u) 

C-8K (YG64J) 
C-i6K-:3O30fl'-
C-1S<-3C39N) 

£10 9: 
£9 95 

£13 95 
£14 95 
£14 95 
£9 95 

£19 95 
£19 95 

•C t6X-iBOJOt) £1995 

C-16K (BCWIU) £1995 
C- 16K-(S0490) -18 95 
D-16t(-(B050l1 £24 95 
C-i6K-:YL38fi) £8 95 

•0-48^ 
C-4SK 
0 48> 
-E-8K-

•C 16X 
-C-8K-
0-SK 

C 16K 
•0 16K 
1 

(S028F1 
i6Q?9G> 
iBOJ'Ei 
1YG68Y: 
|YL32K, 
IYlmmi 
IYL31JI 
IYL27E* 
IYL28PI 
IYG59P) 

£29 95 
£?9 95 
£43 95 
£39 95 
£16 95 
•8 95 

£11 95 
£9 97 

£12 50 
£<•'I 50 

; 6* (YG48C; £35 95 

C-iSK';B034M| £9 95 
Computer Languages 
Operates System A» 0-48- :B33Crt' £52 50 
OS Forth D'24K IVL29G) £4995 
PikXiConsvW -E 3< (YG69A) ffiA CO 

Key C Cassette D«thsk E-Carlrd 
X " 2 Cassettes etc 8k l&Keic st^vs 
nammiT memory lefluirement 

S«nd sae now (or our new software leallel with details of all the above programs. Order As XH52G — Issue 2. 
Subscribe now to America's leading Atari only magazine -

New titles this month 
L«arn P rog ramming : 
! ru'itat ion to Programmirtg 2 -C-16K-iEG67X) £22 95 
Jnvitairon to Programming 3 -C- 16K • 'BQ&8YI £2295 
Bus iness Programs: 
Persona! Financial 

Management 0-3?K (B065V) £49 00 
Mortgage and Loan -C-16K-<8066Wt £1395 

• Analog — 6 issues per year (or just £9.00- Order as GG24B 

Arcade Games: 
Caverns o( Mars 
Centsede 
Pac-Man 
K-ftazyStiooiOut 
Mq'js kattack 
Ghost Hunter 
Gafactic Chase 
Galactic Chase 

0-32K-(S069A) £24 60 
•£-16K-(6070M) £29 96 
-E-16K (B071N) £29.95 
-E-16K-(B063T) £29 95 
•0-32K-(B077J) £26 95 
-C-16K-(8064111 £24 50 

•0 32K-IBQ61R) £17.95 
-C-16K-(6Q62S) £15 95 

Home Programs: 
Vnieo Easel -E-16K-(B072P) £24 50 
Compute r Languages : 
MiCfOSOttBasic •D-32K-(SG74ft) £5955 
Pik)t(Educaicr) •E&2C-'6K-(B075S) £79 95 
Ut i l i t ies : 
MacroAssemWer -0-32K-(B0730) £59 95 
K DOS (Superior disk 

operating system 1 -0-32K (B075H) £53 95 

mfMiiim Maplirt Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
552911/554155. 

Note Orfler codes sfw«n in brackets Pnces correct at bme of go«ig w press (Frrors e*c!uCe<J) 
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EVERYTHING 
SPECTRUM 
OFFER... PLUS 1 \/Ql L. /\ UI El 

from 
J.K. C3REVE SOFTWARE LTD 
TIJC ME' i CCNCQOTinN rncTi IQOC uni icc 
11 II- I ILUf ULI iCKl 11IUI I Jul I t i f f ll\L I tUUJL 

Without question the finest machine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 

- orrfy O N GAMESTA.Pt 1 for IK 
10 Games incl. ASTEROIDS, UFO. CODE, BOMBER 
GUILLOTINE. KALEIDESCOPE. etc. 
PROBABLY THE BEST VALUE I k TAPE AVAILABLE. 

We've done in Ik, games which some of ot i ' competitors 
refluife 16k. to do! 

GAMESTAPE 2 for 1BK only £3.96 
• S T A R F 1 G H T E R Superb machine code Space Battle. Sat 
against * background Of twnkting stars, with stunning 
explosions - if you can hit the «n«mvl 
P Y R A M I D Can you move the Pyramid? Make a mistake and 
it will colla, )'. A Thinkers game 
ARTIST The ultimate Graphic Designers aid. 8 Directions, 10 
Memories, SAVE, COPV, RUBOUT, CLS, etc. 

GAMESTAPE 3 for 1(K 
•CATACOMBS A Multi-Level Graphics Adventure. 

only £4.96 
Each 

level can contain up to 9 Rooms, 8 Passages, 7 Monsters. 
Food, God, Traps, Phantoms, an Exit Ito the next level), 
and there's an infinite number of levels. 
NOTE . . This is NOT ooe of the necessarily lirrWted text 
Adventures as sold elsewhere. 

~Ar> 0 1 t c t t t n i »dd>c!tvt game which w i l l keep you amused 
f o r hours " COMPUTER 6 VIDEO GAMES 

GAMESTAPE 4 for 1SK _ only £4.96 
*3D MONSTER MAZE The Game to Top All Others 
Unbelievable Graphics! Can you find your way through the 
Ma*e? The EXIT is there somewhere, but then so is a T.REX, 
and its after YOU' A1! in 3D (the T REX will actually run 
towards you in full perjp«t ivel) , you've never seen anything 
like this before! 
30 MONSTER MAZE is the best game I have seen tor the 
Z X 8 1 " . . . . COMPUTER b VIDEO GAMES 

* l f I had to choose /ust one programme to imprest an audence w i t h the capabilities of 
the ZX81, then J.K Greye's 30 MONSTER MAZE would be the one without doubt' 

ZX COMPUTING " B r i l b t n r , b t f o n l M S a n t r . . . , P O P U L A R COMPUTING WEEKLY 

GAMESTAPE E for 18K onty E4.96 
• 3 0 DEFENDER The Ultimate Space Game Super fast 
Machine Code 3D version of the Arcade favourite. You have 
to save your home planet from the marauding Alien Spacecraft 
This is ai in 30. your viewscreen shows you the view out 
of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down (8 flight directions), just as if you 
were really flying itl But then YOU ARE! The Enemy Saucers 
will actually toom towards you in 30, and shoot you if you let them; Your display 
.nckides Score. Shield Strength, Attitude. Proxmty, Forward Radar and your viewsaeen, 
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
Plasma Blasts, your Photon Beams, up to 4 Enemy Sauce* and of course its aH in 
full 30! 
A SMASH HIT at tha ZX Micro far (mo l t of the other aoftwara houwn wart tad a 
copy), a game not to be miaaadl 

GAMESTAPE 6 for I K . .on ly £1.96 

•BREAKOUT Super Fast Full Screen Display Game. Your 
•0 time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars, ah 
in Machine Code for Fast Action with 3 Speeds. 2 Sat Sues 
and thre« angles of reboundl The best BREAKOUT around 
and at this price you can't go wrong! 

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. GREVE SOFTWARE LTD 
16 Brendon Close, Oldtand Common, Bristol BS15 6QE 

CREDIT CARD SALES: Phone: 01 -930-9232 (9 a.m. • 7 p.m.) 
FOR INSTANT DESPATCH 

tf you prefer to see before buying, ou' range o' GAME STAPES 
are stockcd by the following s t o w . 

BUFFER MtCROSHOP 
GAMER 
GEORGES. 
MICROSTYLE _ 
MICROWARE _ 
SCREEN SCENE 
W.H. SMITH 
ZEDXTRA 

374A Streatham High Rd., London SW16: 
24 Gloucester Rd., Brighton; 
89 Park St.. Bristol, Avon; 

. 29 Belvedere, Lansdown Rd.,Bath, Avon; 

. 131 Melton Rd., Leicester; 
144 St. Georges Rd., Cheltenham, Glos; 

- Over 200 Computer Branches. 
. 5 School Lane, Kinson. Bournemouth, Dorset: 

TRADE'S EXPORT ENQUIRIES WELCOME 

SHARP 
We hive in stock the full range listed 

by Spectrum. 
_ m | The MZ 806 ind a full range 
f j j l l j of peripheral* 

APPLE 
Apple II and III Computer Systems In 

stock and we are i n luthorised Service 
Centre for Apple. 

m W e a r e i n appointed dealer 
P I l i j for Jarmin Business Systems. 

NASCOM 
EXCVAT ( N C VAT 

Nucem 2 (kit) No user RAM 
£225.00 E2S8.75 

Niscom 2 (built) No user RAM 
£285.00 £327.75 

Niscom Power Supply (kit) 
£35.00 £40.25 

Nascom Miero-ed 8K Computer 
£399.00 £458.85 

Niscom "Special Edit ion" 
8K, Computer £429.95 £494.44 

Niscom 3 48K 
Computer 
N i i com RAM B16K 
Board (kit) 
Niscom RAM B16K 
Board (built) 
Additional 16K RAM 
Additional 32K RAM 
40K Add-on Memory Board 
for "Specul Edition" £ 1 30.00 
I/O Board (kit) 

PIO Opt ion 
CTC Opt ion 
UART Opt ion 

N i t com Single Disk 
Drive tnc FOC Card 
Nascom Double Disk 
Drive mc FDC Card 

NAS-DOS 
Operating System 
CP/M 2,2 
Operating System 

NAS-SYS 3 Operating 
System 
ZEAPZ.1 for 
NAS-SYS (EPROM) 
8K Microsoft Bas.c ROM £20.00 
Naico-n 2 Graphic ROM £15.00 

EXCVAT I N C VAT 

£499.00 £57 J.85 

£80.00 £92 .00 

£100.00 
£15.00 
£30.00 

£45.00 
£12.00 
£14.00 
£ 1 6 . 0 0 

£470.00 

£685.00 

£45.00 

£100.00 

£20 .00 

£37.00 

£115.00 
£17.25 
£34.50 

£149.50 
£51.75 
£13.80 
£16.10 
£18.40 

£540.50 

£787.75 

£51.75 

£115.00 

£23.00 

£42.55 
£23.00 
£17.25 

TME SY H B O L O F V A LU E 

SRS MICROSYSTEMS 
94 The Parade, High Street. Watford, Herts. 
Telephone (0923) 26602, 
Y O U ' L L VALUE O U R E X P E R I E N C E . Y O U ' L L 
VALUE O U R PRICES. FREE SECURICOR DE-
LIVERY OR POST O N ORDERS OVER £ 5 0 . 

Kr*n pr<r\ J^d kn^TwIcdjritil* crcjctc 2 r-efC buffer jpfl M l l f 
ntwpr«mn»! nWlifofd. A l t t u l Bl 'chytirdw.-ccmt 
Hi'cpuriMs*and pirt««tharfeivi,:ibW E JO E. 

If you own a ZX81 
or a ZX SPECTRUM 
then you need the 

ABACUS CONTROLLER 
ZX81 
Developed to 
eliminate tedious 
swapping of plugs 
when LOADING or 
SAVING programs 
on cassette. 
One switch operation 
allows selection 
TALK, SAVE, CUE 
and LOAD modes. 
Using a built-in 
microphone/ speaker 
to allow fast and 
reliable program 
name and cueing. 

SPECTRUM 
Single switch 

selection of 
SAVE, LOAD 

& 

LAMP modes. 
Built-in 

amplifier and 
loudspeaker 

boosts 
Spectrum 

sound 
out-put 
£14.95 

BBC & TRS-80 owners: 
Your controller has a casse t te motor override switch. 
Send cheque or P.O. for £12 (£13.95 for TRS-80 or BBC 
controller) including P&P to: 

ABACUS ELECTRONICS 
186 St. Helens Avenue 

Swansea, W. Glam. 
Tel: (0792) 50282 
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ZX8J\/iJSPECTRUM.. B.B.C. MICRO.. ATOM.. VIC 

™ Spectral 

The very first, perfect arcade 
quality Machine Code game 

on cassette for the sensational 

ZX Spectrum 

ORDER YOURS TODAY! 

BUG-BYTE SOFTWARE FHEEPOST N Stamp LIVERPOOL L3 3AB 

£ 7 0 0 
SPACE W f l R P O T 

Spc.ce Warp is a fantastic space adventure game, far more sophisticated than 
most 'Star-Trek' type games Makes full use of the sound and graphics facilities, 
and comes with a 15 page instruction booklet and a function key template. 
Probably the most complex space game yet! Includes high-resolution sector and 
battle displays, full status reports, energy allocation displays, and much more. 
£11.50 inclusive 
SPACE PIRATES (16K) 
Space Pirates is a new arcade-style game for the model A or model B B.B.C. 
Micro, using high-resolution graphics and sound. Protect your space eggs from 
the invading pirates. Written in machine code for fast action and incredible 
graphic effects. 
£8.00 inclusive 
BBC CHESS (32K) 
Very powerful chess game for the B.B.C. Micro. One thousand levels of play, plus 
many options including setting up board fox chess problems, saving game on 
tape etc. Deals with castling and en passant 
£11.50 inclusive 
POLARIS (32K) 
You are the captain of a Polaris submarine sailing through enemy waters The 
enemy are attempting to get a large convoy across the sea to support their troops 

your mission is to sink a vital tonnage to prevent this. 
Computers'responses are very fast 
£8.00 inclusive 

MA20GS 
STARTREK 
ZXAS ASSEMBLER. 
ZXDB DEBUGGER. 
ZXTK TOOLKIT 
MULTIFILE 

£10.00 
_ £5.00 
_ £5.00 
_ £650 
_ £6.00 
£17.50 

INVADERS 
DICTATOR 
DAMSEL & THE BEAST. 
CONSTELLATION 

£4.00 
£9.00 
£650 
£800 

PROGRAM PACKS 1-8 (each) £400 

VICMEN, . £7.00 
ANOTHER VIC IN THE WALL £7.00 
VICGAMMON £7.00 
ASTEROIDS £7.00 
VIC PANIC , £7 00 
VIC COSMLADS £7.00 

Amu 
INVADERS 
CHESS 
747 FLIGHT 
SIMULATION 
GALAXIANS _ 
BREAKOUT _ 

. £8.00 

. £9 00 

. £8.00 

.£8.00 

. £4.00 

FRUIT MACHINE 
PINBALL 
LABYRINTH 
LUNAR LANDER 
GOLF 

. £4.00 

.£4.50 

.£7.00 

.£5.50 

.£5.00 
ALL PRICES INCLUDE POSTAGE 

P;«se send me 
I enclose chsque/P O for 
OR Please d*brt my Access 5224 
BAftCLAYCARD 4929 
Name 
Address 

Expiry date 

Code 
Dealers D:sccur.' Available 
ACCESS. BARCLAYCARD ORDERS WELCOME ON 24h 
ANSAPHONT 051-227 2642, or mad to 
BUG-BYTE SOFTWARE. 
FREEPOST, (No 5-nmp req 
LIVERPOOL L3 3AB a 

ZX 81.. SPECTRUM.. B.B.C. MICRO.. ATOM.. VIC 
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BIG VIC SAVERS 
from the Experts 

TheVIC 
CENTRE 

Wl:>:!tl 

:] cwtfSKSosnii 

FOR STARTERS 
The complete VIC 2Q colour computer kit 
to get you started. 

The VIC is friendly, clever and very 
powerful. Our Starter Kit comes 
complete with: 
The VIC 20 colour computer 
The VIC cassette deck 
10 blank cassettes 
The VIC games joystick 
The teach yourself "Introduction to Basic, 
Part r and the VIC User Manual 
We suppfy a T3 amp plug and give you 
the VIC Centre twelve months warranty 

Your VIC Starter Kit saves £20 on RRP 
(before VAT) and will be mailed complete 
and ready to go. 

£217 
ad VAT 

Trtal pricr E2A955 nd VAT • tt post 6 pKfcng 
and insurance. 

GETTING BIGGER 
Got a VIC 20? Then you vril probably 
want to expand its memory capacity and 
use cartridges sucfi as the Programmers 
Aid or the Super Expander. With the VIC 
Centre Expansion Package you ran take 
your VIC up to 30K with the Axfon 
Expansion Unit with its seven slot 
mother board and integral power supply. 
The aluminium cover will alow you to 
neatly position your monitor or TV set. 

For just f ISO excluding VAT the Getting 
Bigg« kit saves you £20 and has; 
The Ailon Expansion Urat 
Cover to take TV 

A 16K Ram expansion cartridge 
A choice of either Programmers 
Reference Guide or VIC Revealed and a 
choice of Super Expander or Programmers 
Aid or Machine Code Monitor cartridges 

£180 
O d VAT 

T«at price £297.® cd VAT • £4 past 6 packrg 
and rsuance 

HAVE FUN AT 
OUR EXPENSE 
Any three VIC Centre cassette games for 
just £17.50 exd VAT 
Choose from: 
Blitz 
Canyon fighter 
Star Wolf 
Tunesmith 
PR Software 
Packman 
Invader fal 
Vic Cute 
Othello 
Super Moon lander 
Total price £20.12 inc VAT -* £2 post & 
packing 

A n y 3 ^ vat 

£17.50 

A n y 3 wi vat 

£43.50 
Any three VIC cartridge games from the 
VIC Centre for just £43.50 exc! VAT 
Choose from: 
Super Slot 
Road Race 
Avenger 
Super lander 
Alien Game 
Amok 
Bounce Out 
Alien Blitz 
City Bomber 
Black Hole 
Total price £50.02 inc VAT + £2 post & 
packing 

The VIC Centre, 154 Victoria Read. Acton. London W3 (near North Actcn tube siaaen> has the wdtst range 
ol VIC acctwonej AII the nems betoiv are avabbte mail order-just letê lwoe wiflt your credit card number 

Hardware and Poripherab hw eel VAT 
RS232C Cartridge 3039 
IEEE Cartridge 4739 
Vic 3K ftampack MW 
We 8K Rampadi 39.09 
Wc 16K Rampatit B.17 
Prosrarwitri Aid 30.33 
Super Expander {High RtsoWsonl 30 3S 
Machnt Code Monitor Cartridge 30,33 
Joystick 6.52 
Ligfitpen 25.00 
JOyrttt (ttoith)) 13.00 
lovwost RS232C 22-99 
Ted Kit 25.00 
VK Kit II 29.00 
Games Pon Adaptor Cat* 17.25 
ROW Swiidtard 29.00 
RSI32C lu»y implemented 49.00 
Cartridges 
Sateflnes & Meteorites 21.73 
Cloudburst 17.38 
Renaissance 21.73 
Star Ban* 17.35 
Jelly Monsters 17.3$ 
Spiders from Mars 21.73 
MfttOr Run 21.73 
Ortega Race 17J5 
Camttaa 
Introduction to Basic tPartD 134)0 
Codebreake Cremate 6.95 
Vic SearvoK. Trap. Bounce Out 7j2 

Ware. Math Hurdler 695 
Amok 658 

Simple Simon 6.08 
Masterwts 6.03 
Kiddie Omkers 6.03 
Water eat 6.03 
A&enBia S.95 
Wale 7.82 
Harigmin-Hsngrrath 6.95 
Ski Run 4.34 
Dure Suggy 4.34 
Super Worm 4.34 
Wcem 147 
Cosmic Battle 4.34 
Codebreaker 2£0 
VittrmA 8.49 
Star WHS 606 
Crazy Balloon 7.82 
Jungle IX 
Rabbil functions 43« 
Cassettes requiring additional 3K memory 
AMailng 6.00 
MtssJe Command 752 
30 Maie 6.95 
Dragon Mj.t G.35 
Aster od Belt 7.00 
WW 7.82 
VScat W 
Skymath SOS 
Space Dnwn (ImI 1) 6.08 
The Al*n 3.95 
Ftojjei 7J2 
Charse: 20 414 

Al tf» atout mas n nd VAT, add CI per erdtr, paugt 6 

To order Send mail order to 
ADDA Home Computers l td, FREEPOST, london W3 68R - you do not need a stamp 
- enclosing details of your order + cheque to include VAT * postage & packing 
Instant telephone orders: Telephone the VIC Centre on 01-992 9304 and quote your 
Visa, Access or American Express number HOME COMPU TERS LTD 



YOUR LETTERS 
FLEXIDISC FAN 

Congratulations on your far-
seeing flexidisc experiment; I 

hope we arc to see many more. Here 
are a few notes on my own findings 
when attempting to Load the 
program. 

First, being flexible, the disc 
tended 10 distort and slip on the 
normal turntable. This gave a 
variable frequency signal which can 
cause problems with the internal 
clock on the computer. This was 
easily overcome by Cel lot aping the 
flexidisc to a thicker backing and 
further Cellotaping the assembly to 
the turntable. The method of trans-
ferring disc to tape was then used 
and immediately problems became 
apparent with the automatic level 
control on one type of music centre. 

The signal was far too weak on 
playback and leading unsuccessful. 
Changing to a stereo recorder having 
a VU meter with a range 0 to 6, and 
experimenting with different levels 
showed that level % i.e., the middle 
of the range, gave the best results. 

A clear undistorted recording on 
TDK tape loaded successfully and 
back-up copies on CI2 were made 
immediately utilising the cheap tape 
recorder normally used with the 
computer. The game itself is good 
fun to play and, as vet, unbeaten. 

G L Smith, 
Slough, 

Berkshire. 

FAIR PRESS? 
j t s far as I am aware, Eric Deeson 

^ J h a s not published the para-
meters by which he judges software. 
Perhaps he should include that 
information with every review. I 
accept that a large part of his reviews 
will be an expression of his personal 
opinion, and that certain elements 
muM be a purely personal view, and 
cannot be quantified against a given 
scale, for example, formal or screen 
layout, quality of graphics and 
novelty. 

However, the quality of a pre-
recorded tape is one factor which can 
be more accurately assessed, and 1 
feel that Deeson's approach to this 
element of his reviews may require 
some modification. In the May 
review, Deeson writes: "A tape 
recorder for £18.50 from G J 
Henderson . . . is the Hong Kong-
made Duettc, which had the task of 
loading all the programs for this 
review . . 

In view of the known problems of 
the compatibility of cassette 
machines with the ZX-S1, is it a fair 
test of ZX-81 software to use only-
one cassette machinc, and to con-
demn all of a company's software if a 
sample fails on that particular 
machinc? The two tapes from my 
company which he believed to be un-
loadable were checked by five 
independent exhibitors at the ZX 
Microfair in Manchester and were 
loaded successfully by them. 

Perhaps the quality of the record-

ing on the tape should be evaluated 
electronically, and if the tape fails to 
load on one machine, others should 
be tried. 

Surely the main purpose of a soft-
ware review is to impart information 
about a program to the buying 
public, which they would only be 
able to obtain themselves by buying 
the product. On this basis, I believe 
that a reviewer should persevere 
until he successfully loads a 
program, and can fulfil his main 
aim, and if that requires him return-
ing tapes to a supplier for replace-
ment, he should do so. 

Martin Ridout, 
Picturesque, 

West Wkkham, 
Kent. 

NO GUARANTEE 
J | /o doubt as in common with 

f Y many other readers of your 
magazine, I purchased a full-size 
keyboard for my ZX-81. I removed 
the computer board from its casing 
and fixed it lovingly into my new 
keyboard. Away I went, fingers 
dashing all over the keyboard, every-
thing was rosy. 

Then one day my ZX-81 developed 
a fault; not to worry, it was "fully" 
guaranteed — or so I thought. 
According to Sinclair Research, I 
had invalidated my guarantee by 
opening and removing the computer 
board from its casing and it would 
cost me a minimum of £20 to h3vc it 
repaired. 

So to alt those who have, or are 
contemplating purchasing a key-
board, you have or will have thrown 
away your "fully comprehensive" 
guarantee. 

P J Shaw, 
Reading, 

Berkshire. 

PURE ARTISTRY 
^ h e Pure Artistry program by 
/ John Marshall, Your Computer 
June, does have one disadvantage. 
Everywhere the spot goes it draws a 
line. Using the space bar in con-
junction with the arrow keys pro-
duces a new set of values for Z and 
can be used to move the spot without 
drawing a line, or to erase a line 
already drawn. 

The change makes use of the Reset 
command to darken the position 
behind the moving spot. Line 50 is 
not required. Lines 60, 70, 80 and 
110 should be modified to Else 66, 
76, 86 and 116 respectively. 

The following new lines are 
required: 
66 IF 2 -136 THEN 67 ELSE 70 
67 Y = Y 1: GOSUB 200 
68 RESET (X. Y + 1): GOTO 30 
76 IF 2 - 144 THEN 77 ELSE 80 
77 Y = Y t 1 : GOSUB 200 
78 RESET (X, Y D: GOTO 30 
86 Z = 160 THEN 87 ELSE 90 
87 X - X 1: GOSUB 200 
88 RESET (X + 1. Y): GOTO 30 

116 IF 2= 192 THEN 117 ELSE 120 
117 X - X + 1 : GOSUB 200 
118 RESET (X 1, Y): GOTO 30 

200 IF X<0 THEN X - X + 1 ELSE IF 
X>127 THEN X - X 1 

210 IF Y<0 THEN Y - Y + 1 ELSE IF 
Y>47 THEN Y - Y-1 

220 RETURN 
The values of Z for diagonal move-

ment arc 168, 200, 208 and 176. 
This can easily be incorporated into 
the program if required. 

K J Maris, 
Cotgravt, 

Nottingham. 

PET TO VIC 
yly#any people will have experienced 

/ f / t h e frustrating fact that Pet-pro-
duccd data tapes will load on the Vic 
but not vice-versa. This can be 
remedied by the following procedure. 

Before loading the program type 
the following, which is for the 
standard 5K Vic. 

POKE 4096.0 
POKE 41,16 
CLR 

For a Vic with 16K expansion 
tvpe: 

POKE 4608,0 
POKE 40,1 
POKE 41.18 
CLR 

I can assure you this method 
works as I have been using it for 
months without fail. 

T Wilson, 
Preston, 

Lancashire. 

BBC TIPS 
/ / e r e are some discoveries I made 

f j using my newly-acquired BBC 
model A, which are not in the 
manual. 

Peek and Poke are virtually redun-
dant on the BBC Micro except for 
screen control. To find the character 
number of a character on the screen 
use: 

PRINT 7IHIMEM + X Y*40) 
where X equals the number of 
columns across and V the lines 
down. To Poke the screen with, say, 
a 2 use: 

?(HIMEM +X +Y* 40) - ASC"2" 
Notice the equals sign instead of the 
usual comma. In Mode 7 (teletext) 
only a black and white text is 
apparently available. However, there 
are in fact six other colours, chunky 
graphics, double-height and flashing 
characters. To obtain the colours, 
you must Print a control character 
by using 

PRINT CHRSIXI 
or 

VDU X:PRINT; 
These codes arc: 129, red; 130, 
green; 131, yellow; 132, blue; 133, 
magneta and 134, cyan. For 
instance: 

PRINT CHRS(134);"Mark Stephens" 
would print the name in cyan. 

For chunky teletext graphics, add 
16 to the colour code that you want. 
Chunky graphics replace numbers, 
lower-case letters, and some 
svmbols: 

PRINT CHRSI150):"55" 
would print two cyan rectangular 
graphics. For flashing letters: 

PRINT CHRSH36); 

T o obtain double-height characters: 
PRINT CHR${141);"Your Computer"; 
PRINT CHR$!141);"Your Computer" 

wi l l pr int Your Computer in double-
height characters. 

Mark Stephens, 
Portsmouth, 
Hampshire. 

VOYAGER ERRORS 
^ h e r e are two errors in Voyager 
f Views in the Julv issue on page 
82: 
170 PLOT 6, SlNiRADiY + INC)) 

x * M, etc 
120 FOR X - R*1,2 TO R'2 5ST£P 

R '0 .06 

These faults are by no means 
obvious, and they stop the program 
giving meaningful results. Also, how 
about a bit of colour? For example 

50 VDU 19,1.0.0,0,0 
110 VDU 19,1,3,0,0,0 

will give yellow on 3 black back-
ground. 

A S Day, 
Fetcham, 

Surrey. 

TRANSFER CODE 

/
n the June 1982 issue you pub-
lished a program by Nick 

Godwin for transferring machine-
code from Rem to RAMtop. It 
seemed to require about 1.5K. This 
program is 24 bytes long and docs 
the job about 100 times faster. I am 
assuming that RAMtop has been 
Poked with 124 — that is, Poke 
16389,124, 
01 LD BC 
14,00 Number of bytes to be 

transferred 
11,00,70 To 32,000 on 
21,82,40 From 16514 
ED, BO LD1R 
C9 RET 
To reverse the transfer exchange the 
addresses so 

11 82 40 
21 00 7D 

John Nil son, 
Redhill, 
Surrey. 

ZX-81 VERIFY 

/
do not own a Spectrum, but I do 
verify my programs on my 

ZX-81. If the Break key is pressed 
while in the load mode it will either: 
New, if part of a program is loaded; 
or Break if the program has loaded 
or if no program has loaded, giving a 
report code of 0/0. 

Therefore, to verify a program 
follow this routine: 
• Save the program 
• Do not press New 
• Load the program 
• If the loading is completed satisfact-

orily - 0/0. If the loading failed then 
either pull out the ear plug then 
Break, Newline or wait until the 
screen displays the "I 'm looking for a 
program" picture then Break, New-
line. This will result in 0/0 then return 
the listing — try again. 

P Alcock, 
Castle Cary, 
Somerset. I 
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£50 Binatone will offer 16K, 
colour, sound and keyboard 
BLNATONE'S NEW machine may knock 
the bottom out of the micro market. 
At £49.95 for typewriter keyboard, 
] 6K RAM. colour and sound it 
would be formidable enough, but the 
news that it is to be sold in the High 
Street through Woolworths, Argos, 
Rumbelows, as well as by mail order, 
should frighten Sinclair and that 
company's rivals. 

Binatone is planning to sell 
400,000 machines in the first year 
alone. This has raised fears of a 

Japanese takeover of the British 
market. Btnatone will make the 
machine in Hong Kong using Japan-
ese components. The Binaionc will 
use Tandy TRS-80 software and will 
be expandable up to 64K. 

By January, when the Binatone is 
launched, at least six new machines 
will probably have beaten it to the 
market but Binatone is bound to be a 
strong contender because of its 
experience in selling consumer elect-
ronics products. 

Price war is new game f rom Texas and Atar i 
TEXAS INSTRUMENTS and Atari have 
fired the first missiles of a price war 
that should make Space Invaders 
look like a vicar's tea party. Atari's 
400 and the Texas TI-99/4A will 
sell for less than £200 — a saving of 
£100. With the new Dragon weigh-
ing in at the same price, there are 
now five similar computers — 

Fry's software 
library 
LEASING BUSINESS software packages 
for minis and mainframe computers 
is not uncommon. Alec Fry intends 
to emulate the practice, in a small 
way, with a ZX-81 and Spectrum 
software library. He means to offer a 
range of 30 programs for hire at £1 
each per three-week period. The 
range will include games, utility and 
toolkit programs, all commercially 
produced and on sale elsewhere. 

Several software companies are a 
little unhappy about the scheme. 
Apart from the scope it offers for 
copying programs, the scheme raises 
the delicate question of copyright. 
Fry aims to operate a payment 
system simiiar to that used by public 
libraries. The Public Lending Right 
meant that authors gained a copy-
right fee on books loaned out. At the 
rate of a few pence per hire this 
would be a small sop to any dis-
gruntled software writer. 

It is very difficult to ensure pro 
gram security. Most commercial 
programs start by disabling break 
and interrupt keys. But with a 
degree of expertise it is usually 
possible to circumvent these and 
other measures. An American firm is 
even selling a program called Pick A 
Lock, which is designed to assist 
breaking and entry — into software, 
of course. 

Midlands show 
SINCLAIR users in the Midlands will 
be able to enjoy an exhibition at the 
Bingtey Hall, Birmingham on Satur-
day, September 11. The new Spect-
rum will be on show, so if you are 
still waiting, at least you can see one. 

including the Vic-20 and 48K 
Spectrum — battling for the public's 
favour. All offer colour and sound. 

The Spectrum's strength is its 
memory, while the Atari and Texas 
rely on wide ranges of plug-in soft-
ware cartridges — although the 
Dragon's ability to use certain 
Tandy Color Computer cartridges 
may diminish this advantage. 

Ever since the Your Computer show 
where Vic-20s were on sale for £135, 
rumours have been rife that Commo-
dore will drop its prices before 
launching new models this autumn. 

Spectrum is late for school 
FIRST THE good news — twice as 
many Spectrums are now made as 
arc needed to fulfil incoming orders. 
Now the bad news — the Sinclair 
claims that the backlog would be 
cleared and new orders satisfied 
within four weeks have proved un-

founded. Many who ordered the 
larger Spectrums have waited eight 
weeks or more. In addition to the 
problems with the printcd-circuit 
board, Sinclair's power supply packs 
have also caused problems on the 
Spectrum. 

Casio has now introduced a printer for pocket computers and its pro-
grammable calculators. The FP-10 mini printer is expected to sell for 
around £50 and is compatible with the FX 702P hand-held computer, the 
FX-601P and FX-602P calculators. Printout is at a rate of two lines a 
second, 20 characters a line. Sales enquiries to Casio Electronics Ltd, 
1000 North Circular Road, London NW2 7JD. Telephone 01-4509131. 

Sinclair Research has had to wait 
almost as long for the Government 
to fund schools purchasing the 
company's computers, as customers 
have for the delivery of Spcctrums. 
Now the Industry Department have 
added the Spectrum to its approved 
list. Previously the Government 
would only pay half the cost if a 
secondary school bought a Research 
Machines 380-Z or a BBC Micro. 

Once your Spectrum arrives there 
will be no shortage of software for it. 
Many programs — old favourites 
and r.ew games — have just been 
launched. Ex-Sinclair engineer 
Richard Altwasser, interviewed in 
last month's Your Computer, has 
produced the Cambridge Colour 
Collection. 20 programs from Lunar 
Landing to Home Accounts are 
supplied on a cassette with a free 
book for £2.95. Available from 
Richard Altwasser, 22 Foxhollow, 
Bar Hill, Cambridge CB3 8EP. 

Campbell Systems has produced a 
dissasscmbler for £5.95 from 15 
Rous Road, Buckhurst Hill, Essex 
IG9 6BL. Newsoft will allow you to 
add a few extra chips to your 
Spectrum with Roulette for £4.95 
from 12 Whitebroom Road, Hemel 
Hempstead, Hertfordshire. Jega 
Software can offer Alien Command 
from 27 Hallcroft Avenue, Countes-
thorpe, Leicester LE8 3SL. Quick-
silva charges £5.95 for QS Space 
Intruders, available from 92 Northam 
Road. Southampton S02 0PB. 
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NEWS 
Green light for the cut-price Amber printer 
2400 PRINTER 

NORMAL CHARACTER SET 
D O U B L E WIDTH 

DOUBLE HEIGHT 
LARGE CHAR'S 

l o w e r case a l p h a b e t 

Maestro's Microdrive is beaten 
to the mark by Balkan BATS 
SINCLAIR'S HOPES thai his Micro-
drive would be the first rapid-access 
low-cost mass-storage device on the 
market have been smashed by the 
Hungarian-built RATS MCD-1. 

The hardware for the Sinclair drive 
is now complete and a planned 
launch, later this year, just awaits 
some finishing touches to the oper-
ating system. Details of its mech-
anism remain secret. 

In the meantime MCD-1, a micro 
cassette disc drive supplying I50K 
of memory, is already available for 
the Vic-20, Video Genie, TRS-80 
and the 7.X-81. Although the drive is 
cheapcr than conventional disc 
drives, the cost of a complete system 
is far higher than cassette systems. 

However, there is no doubt many 
users will consider the gain in saving 
and loading speed, as well as 
memory capacity, a worthwhile 
return for the extra outlay. Having 
used a disc it is difficult to muster 
the patience needed for cassette 
systems. 

Many software suppliers believe 

Audiogenic Vic 
cartridge 
ANOTHER vic-20 utility cartridge has 
apcared on the market — Audio-
genic's programmer's aid, Buti, 
offers the usual range of facilities — 
such as Renumber and Trace — plus 
two new features. 

Buti supplies an extra 3K. of 
memory, hex-to-decimal conversion 
and a command which reformats the 
Vic to 3 K or 8K memory configur-
ations. 

Retailing at £39.99, it is available 
from Audiogenic Ltd, PO Box 88, 
Reading, Berkshire or from Vic 
dealers. 

AT LAST, a reasonably-priced printer 
has appeared for a wide range of 
personal computers. Amber has pro-
duced a dot-matrix printer for 
£69.95 plus VAT, suitable for the 
Vic, BBC, Atom and others. The 
company aims to be able to interface 
with as many different micros as 
possible including the ZX-81 and 
Spectrum, although some will need a 
separate interface adaptor. 

Looking rather like a calculator 
printer's output, the printout gives 
24 characters a line on plain paper. 
This should prove more economical 
than Sinclair's thermal paper, while 
providing better quality print. 

The Amber 2400 is supplied by 
Amber Controls, Central Way, Wal-
worth Industrial Estate, Andovcr, 
Hampshire. Telephone 65951. 

that small discs will eventually 
replace cassettes as a medium for 
games. 

Macronics has beaten Sinclair 
Research to the post by offering 
drive and interface for the ZX-81 at 
£160. The packagc includes disc 
drive, interface card with disc-inter-
face programs, an expansion mother-
board to permit extra RAM and 
printer to be attached, connecting 
leads, and 2K RAM. 

The drive, which is notably com-
pact, runs a 3in. floppy disc encased 
in an audio-type cassette. BATS-
NCI, the distributor, claims two 
advantages for it over other floppy 
disc drives. It maintains that the disc 
is better protected by a rigid cassette 
and the drive motor is said to be 
more robust, 

RATS-NCI, which supplies a 
drive on its own for £60, can be con-
tacted at 375b Regents Park Road, 
LondonN3 IDG. Telephone01-349 
4511. Macronics can be found at 26 | 

Spiers Close, Knowle, Solihull, 
West Midlands B93 9ES. Telephone 
Knowle 3693. 

ASK for more 
education 
SOME USERS have criticised much of 
the available educational software 
for being insufficiently aware of 
teaching techniques and require-
ments. A teacher writing recently 
complained that there were too 
many drill-type programs. In 
response to this kind of criticism, 
several software companies have 
developed programs designed by 
people with classroom experience. 

ASK Ltd has assembled an impres-
sive battery of educational experts to 
design their programs, which are 
then implemented by programmers. 
It has released four games with an 
educational purpose for the Vic-20. 
Intended for children at primary 
school level, three of them are 
engrossing enough for those in other 
age brackets. 

These cassettes cost £8.95 each 
and are available direct from ASK, 
London House, 42 Upper Richmond 
Road West, London SW14 8DD, or 
selected dealers. Telephone 01-876 
0102. 
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Eric, stage left, is examining the Tangerine Users' Group latest add-on for 
the Microtan 65. The new EPROM storage card will accept 32/64K of 
2716 or 2732 EPROMs allowing fast mass data of transfer of stored 
programs into user RAM. Programs can be accessed manually or auto-
matically under software control. Up to four cards can be banked on the 
system rack. Available for £38plus VAT from TUG, 16 Iddesleigh Road, 
Charmmster, Bournemouth, Dorset BH3 7JR. Telephone 0202 294393. 
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Ifery I mportant Cassettes 
A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20. 
These programs have been written by a team of teachers and professionally programmed 

specifically for use in the home. 
They are of proven educational value, complementing work done at school, yet all the 

programs are designed to be fun to use — not just once, but over and over again. 
We believe that these programs will give you and your family and friends hours of 

worthwhile enjoyment. They will help your children to learn at home in a relaxed yet 
stimulating way. 

SE3S 
WE WANT TO 

COUNT 

/ © C r c \ 
1 i 1 1 i 

TWISTER 

T / _ c b c © \ 

1 H | H 
We Want To Count. A program for young 

children learning to count which involves the 
numbers 1 to 5. Children often find it easier to 
recite numbers than to count things correctly. 

Four different games give the child a variety of 
objects to count, and are presented in an exciting 
and stimulating way. Suitable for children aged 3 

and upwards. 

Twis te t A geometric puz2le that will tie you in 
knots, testing and improving your thinking skills 
and powers of concentration. The purpose is to 
rearrange coloured squares so that no row or 

column contains a repeated colour. Set your own 
puzzle and test the whole family. Suitable for 

children aged 8 and upwards. 

S B 
FACEMAKER 

9 B e © \ 

111 B H 

NUMBER CHASER 

/ tt r c © \ 

a 1 B 
Facemakex. This program is designed to help 

improve spelling, expand vocabulary and sharpen 
observational skills. There are thousands of 

characterful faces you can make with the 
program. Perhaps someone you know? Suitable 

for children aged 5 to 12. 
Each cassette comes in an attractively labelled box together 
with a colour booklet which gives detailed loading instructions 
and tells you how to use the program. 
N.B. Because these programs make extensive use of computer 
memory and colour graphics, a 16K RAM PACK (or 8K RAM 
PACK for Numberchaser only) and colour T.V. are essential for 
their operation. 
If you do not have a 16K RAM PACK, we will be pleased to 
supply one at the discounted price of £67.50 with your order for 
one or more A.S.K. programs. 
NO QUIBBLE GUARANTEE 
If you are dissatisfied with any A.S.K. program, return it to us 
within 7 days of delivery and we will give you a full refund 
without question. 
Not convinced? Then see our programs at The Vic Centre, 
154 Victoria Road, London W3, opp. North Acton tube. 

A.S.K. LIMITED. London House. 
42 Upper Richmond Road West, 
London SW14 8DD 

Number Chaser, A car race provides an 
opportunity to practice and improve estimating and 

multiplication skills. You can choose the level of 
difficulty you want making it different every time you 

play. Suitable for children aged 5 to 12. 

To A.S.K., Freepost, London SW14 8BR (no stamp required) 

Please send me: 
Quantity Unit price inc. 

VAT + 53p p+p Total 

We Want To Count £9.50 
| Twister £9.50 

Facemaker £9.50 
Number Chaser £9.50 
16K RAM PACK £67.50 

TOTAL 1 
I enclose my Cheque/P O. for £ 

Name 

. made payable to A S K. LTD 

Address. 

Please allow 28 days for delivery YC8 
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COMPUTER CLUB 
Computer Ciub 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. 

Boris Allan discovered a CB 
freak using a UK 101 in a pub, 
and a monitor made out of a 
cardboard box — in true Blue 
Peter style — when he visited 
Manchester Computer Club. 
MANCHESTER COMPUTER CLUB is so energetic 
that it has become known as MC2 . Twice a 
month the members meet at the University of 
Manchester Regional Computer Centre. The 
first Thursday in the month is a lecture, and 
the third a workshop. 

When I arrived at a workshop session, 
having warned the secretary Dave Wade 
beforehand, nobody knew anything about my 
visit — "We're very informal". 

I told one of the members, "I come from 
Your Computer", to much merriment. They 
all thought that his computer was too stupid 
even to give simple orders. 

Machines were scattered all round. Many-
looked out of the ordinary, particularly the one 
whose monitor had sides made out of card-
board boxes. Members own everything from 
ZX-81s to a home-brewed 6809. Advice was 
plentiful if slightly unhelpful, "Why don't you 
buy a decent machine?". 

Ken Horton, a committee member, gave a 
talk on the possibilities of MC 2 members 
linking their computers over the telephone 
lines. MC2 hopes to set up a bulletin board 
once the members decide how to send inform-
ation down the telephone line. 

After Ken's talk, Peter Hill put up an idea 
for an MC 2 project — implementing a general 
system to produce adventure games for 
common microprocessors 6502, Z-80 and 
6809. Fortified by general support, Peter went 
away to develop his ideas and report back to 
the next workshop. 

Club members range from 14-vear-olds to 
pensioners and although some work with com-
puters, usually mainframes, others were ) 

MANCHESTER 
building surveyors or newspaper printers. At 
£5 per year and £2.50 for juniors for 20 
meetings, the subscription is reasonably 
priced. 

The meeting adjourned to a local hostelry 
where, with the landlord's permission, Peter 
Fasoli plugged in his Computit UK 101. He is 
a keen citizcns' band user as well as a 
computer freak and he demonstrated his disc-
based record system for keeping track of 
citizens' band handles, names and addresses. 

MC2 is friendly and knowledgeable. If you 

live in the Manchester area, and want to find 
out more, contact Dave Wade, 28 Hazel Road, 
Altrincham, Cheshire. Telephone: 061 941 
2486. 

Local news 
Blackburn 
BLACKBURK Computer Club meets on the 
first Monday of every month. Dave Walsh the 
secretary is planning a monthly newsletter. 
More details from Mark Brummier, the 
membership secretary, Vulcan Hotel, Nab 
Lane, Blackburn, Lancashire. You can tele-
phone Dave Walsh on 0254-661518 or Mark 
Brummier on 0254-52431 for venues. 

Harlow 
HARI.OW Advice Centre hosts the Harlow 
Microcomputer Club every third Tuesday of 
the month. Bob Robson of 81 Stile Croft, 
Harlow, Essex will be pleased to send you 
information about the club. Telephone 
Harlow 20730. 

Fife 
FIFE Computer Club relies on its newsletter 
more than some of the metropolitan clubs do. 
Members have to travel long distances to 
attend meetings. Membership is, however, 
limited to people between the ages of 12 and 
20. More details from Murray Simpson on 
0334-72485. • 
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^.Northern Computer 

MANCHESTER 
N O V 25-21 

Bringing it all back home... 
... to Manchester, birthplace of computing in 
Britain. To Belle Vue from November 25th to 
27th — the obvious place for the Northern 
Computer Fair. 
Following the incredible success of our London 
show the biggest-ever personal computer 
exhibition' where over 38,000 people visited us in 
3 days, we're going to repeat the performance in 
Manchester 
Whateveryour specialised line of business-
personal computers, home computing; small 
business systems, associated software-this is the 
exhibition designed for you. 
It's the ideal showcase for companies who neea 
to demonstrate to a fast expanding and 
increasingly well informed audience ail aspects of 
personal computing 

.. you cannot afford to ignore it. 

For further details about exhibiting at the Northern Computer Fair, contact the 
Advertisement Manager, Your Computer, Room L215, Quadrant House. 
The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127. 

Name: 

Position in Company:, 

Company: 

Address: 

Telephone: 
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LONELY G e n i e I Microcom-
puter , early eighties, with large 
per ipheral family bu t currently 
una t tached , would like to m e e t 
interesting, attractively pack-
aged software, G e n i e or Tandy 
specification, for p rogramming , 
p roblem solving, enter ta in-
m e n t and long-lasting 
f r iendship . Reply in confi-
dence. Box N o RS232. 

LO> 
intell 
vatecl 

ATTJl 
wish 
may , 
m a n ] 

I i i i i i I i i 
i. i i i i i i i i 

i i I I I l i 

p o p 
ANSWERING MACHINES 

s<Tice certifie<l 

• • • 
Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 

Firstly there is the 

Expansion Box, 
which immediately expands your 
Genie's capacity to 32K RAM. and 
up to 48K RAM if required. It can 
be connected to 4 disk drives, a 
printer, RS232 interface orSlOO 
cards. 

Then there is the 

Printer, 
a compact unit with 80 column, 5 x 
7 matrix print-out, which connects 

to your Genie through the 
Expander, or via the Parallel 

Printer Interface. 

The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie! 
The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool. 

-0 
The Disk Drive 
gives you greater storage 
capacity and full random access 
file handling, wi th the option of 
double-density through a 
special adapter. 
New Dual Disk Drive 
now available! 

Finally, there is Genie's very own 

12" Monitor, 
a must if you want to let the rest of 

the family watch their T. V. in 
peace! 

Available in B & W or green tube. 



If the sales hype for the new Dragon 32 is to be believed, it 
really is magic. Tim Hartnell looks at this new British rival 

to the Spectrum and rates the real keyboard and 32K 
RAM as good value for £200, despite flaws in the manual, 

and in the colour and maths ROMs. 
'iii- .... , . . ..„.„., 
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DRAGON 
FOR YOUR 
DUNGEON 
METTOY'S NEW plaything may become a 
strong contender for the title of "most popular 
micro under £200". British-assembled and 
designed, around a Tandy Color Computer 
ROM, the Dragon will sell for slightly less 
than £200. 

If the demand created by advertising can be 
satisified Mettoy's High Street distribution 
should ensure that tens of thousands are sold 
before Christmas. 

Full-size keyboard 
For your money you get a fairly large but 

light-weight unit, with full-size typewriter 
keyboard. There are sockets for standard joy-
sticks, Centronics parallel printer, ordinary 
television or a monitor, and a slot for plug-in 
cartridges. The computer loads and saves on 
ordinary cassettc machines, using a surprisingly 
reliable interface. 

The Dragon, which has 32K of memory, 
with 26K available to the user, was developed 
in Cambridge. The memory can be expanded 
to 64K. Most of the memory is available for 
the user; it is not consumed supporting the 

machine — although each graphic page in the 
high-resolution modes takes around 1.5K. By 
contrast, the Vic-20 makes available less than 
6K and the BBC model A operating in mode 4 
less than 4K. 

The Dragon offers an extensive cotour 
Basic, with nine-colour display and high-
resolution graphics, 256 by 192 in the highest 
mode, the same as the ZX Spectrum. There is 
a trade-ofT between the degree of resolution 
and the number of colours available. That is, 
the higher the resolution, the fewer the colours 
you can put on the screen at once. The Dragon 
can be used with a standard TV set or monitor 
and offers 16 rows of 32 characters display, 
fewer lines, but the same number of characters 
across, as the ZX-81 and Spectrum. 

Levels of resolution 
A range of preset colour chunky graphics is 

available. There are five levels of resolution, 
point-by-point drawing, with point-by-point 
colour, a feature not available on the 
Spectrum, with commands to obtain lines, 

(continued on page 22) 

rr( 
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(continued from page 20) 
arcs and circles. There is also a fast-operating 
paint-in command to produce solid areas of 
colour. 

Sound output is through the TV speaker. 
The manual claims five octaves, 225 tones, 
155 tempos and 31 volume levels. The sound 
is clear, but the single voice limits its potential 
applications. 

You can turn the cassette player off and on 
from the computer, which opens up the 
possibility of running a program which turns 
the cassette off and on at particular points. 
This has some good educational possibilities, 
such as having French words spoken from the 
tape as they are displayed on the scrccn. 

Dragon did not announce the computer 
until the production lines were running, in the 
hope of avoiding supply problems. Dragon 
Data is offering the machine to almost anyone 
who will stock it, sidestepping the extra-
ordinary control over retail outlets which 
other companies have exercised. 

Will Dragon ensure that stockists know 
enough about the machine to help potential 
buyers, and those with after-sales problems? 

The company has already produced soft-
ware on cartridge, including educational and 
games packages. Cartridge games include 
Ghost Attack, a Packman variant and arcade 
games such as Berserk, Cosmic Invaders and 
Meteoroids. 

All cartridges cost £19.95, except for Ghost 
Attack which is £24.95. This software is 
expensive for a £200 computer. Eight 
programs could cost you as much as the 
computer. 

Learning element 
Games packs on cassette cost £8 each. The 

Dragon Special Selections arc written in Basic 
whereas the cartridges are in machine code 
and are designed to be Listed on the screen, so 
you can follow through a program, to work 
out how it does what it does — adding an 
element of learning to straightforward games 
playing. You can learn how to construct a 
simple database such as a telephone list, 
operate a do-it-yourself calculator and try out a 
metric converter. 

Unlike many programs available com-
mercially, the Special Selections arc totally 
transparent, so that you can follow every stage 
of the program and increase your knowledge 
of programming as you examine the listing. 

Dragon also plans to introduce personal 
finance programs, and a Compuvoice cassette, 
that will allow you to add phonetic sounds, so 
you can make your computer speak with a 
regional accent if you have the patience to 
program it to do so. Hardware expansion 
plans include a disc operating system, a serial 
RS-232 port, and a major operating system. 

The computer promises to be one of the first 
computers which has been properly marketed 
in the U.K., supported by software, standard 
hardware and peripherals and adequate 
distribution and supply. In many ways, it 
appears to be what the Vic-20 could have been, 
if Commodore has not been plagued with 
production problems, limited user memory 
and fairly coarse graphics. 

Richard Wadman's manual takes the first-
time user step by step through Dragon Basic 

and programming. Unfortunately Wadman 
launches straight into difficult and boring 
mathematics. 

The moving-graphics section is an improve-
ment on the Spectrum manual. A joystick-
controlled, space shoot-out game is listed and 
explained. However, the manual becomes very 
difficult to follow when it tries to explain how 
to use the colour. The trouble stems, in part, 
from Dragon's Basic. The colour is not 
particularly easy to use above mode 0, 
perhaps this is part of the price for buying an 
old off-the-shelf, ROM. 

I f f i l B l i i 

Dragon may have to rewrite the colour 
section of the manual to make it clearer. 

Some of the graphics routines I tried crashed 
halfway through. Somehow, I had typed in 
something which meant the machine refused 
to enter any mode above mode 2. Dragon Data 
claimed the routines worked on five other 
machines. I tried the routines again a few days 
later, and discovered they ran perfectly. 

As I was using a machine with an EPROM, 
there may have been some subtle error which 
hopefully will not be present in off-the-shelf 
Dragons. 

CONCLUSIONS 
I On a scale of 10, I would give it a seven or 
eight, with points being earnt by the exten-
sive Basic, the real keyboard, standard 
sockets, and wide availability. 

IThe Color and Edit commands are a draw-
back because they are complex and far 
more fussy than some other machines on 
the market. 

IThe manual has too formal an approach to 
some aspects of computing, and a 
bewildering method of explaining the 
colour. 

IThe maths in the ROM is a little odd, not 
even holding some powers of two exactly, 
like 25. 

I Software support from the machine's 
launch suggests an intelligent approach to 

marketing, in which satisfying market 
demand is considered more important than 
involving the whole of the U.K. in a kind of 
product debugging exercise. 
The Dragon is more expensive than the 
Spectrum or Atom but the cost is justified 
by the keyboard and peripherals. 
The computer offers more memory for the 
price than any machine on the market 
other than the ZX Spectrum. The colours, 
although difficult to use, are good and 
clear, except for the red which was far 
from satisfactory. 
The cartridge software is as expensive as 
the Vic-20's. 
The keyboard, although it feels plasticky, is 
an enormous improvement over touch-
sensitive ones, and at least has a space 
bar. • 
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T E X A S I N S T R U M E N T S 

You can't get a Home Computer 
from Texas Instruments under 16 K RAM. 

i i 

s -

E • S 

Make the right move into computing 
with the Home Computer from Texas 
Instruments. It gives you a large combined 
R A M / R O M capacity up to 110 K Byte and 
the ability to expand with a full range of 
peripherals and software. So as your know-
ledge of computers increases the TI Home 
Computer will grow with you. 

Just compare the versatility of the TI 
Home Computer with its price-you'll find 
it real value for money that will prove to be 
a good long term investment. 

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner 
with its ease of operation, but also for the 
professional with its vast computing power 
through a 16 bit microprocessor. And it 
simply plugs into an ordinary household 
TV set. 

With its high resolution graphics with 
32 characters over 24 lines in 16 colours 
(256x192 dots), 3 tones in five octaves plus 
noise, and BASIC as standard equipment 
and options such as other programming 
languages - UCSD-PASCAK, TI -LOGO 
and ASSEMBLER-and speech synthesis, 
you'll find that the TI 99/4A more than 
compares with the competition. Especially 
when the starting price is around £200. 
When you want to solve problems there arc 
over 600 software programs available 
worldwide-including more than 40 on 
casv-to-use Solid State Software Modules. 

After all, from the inventors of the 
microprocessor, integrated 
circuit and microcomputer, | I o 
it's only natural to expcct I p n L 

high technology at a realistic x l u l 
price. 

We'll help you do better. 

TEXAS I N S T R U M E N T S 
L I M I T E D 
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Don't let its size fool you. 
If anything NewBrain is like the 

Tardis. 
It may look small on the outside, but 

inside there's an awful lot going on. 
It's got the kind of features you'd 

expect from one of the really big business 
micros, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 

You get what you don't pay for. 
NewBrain comes with 24K ROM 

and 32K RAM, most competitors expect 
you to make do with 16K RAM. 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We've also given you the choice of 
256,320,512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256 x 192. 

Big enough for your business. 
Although NewBrain is as easy as 

ABCtouse(andchild's-playtolearntouse) 
this doesn't mean it's a toy. 

Far from it. 
It comes with ENHANCED ANSI 

BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software. 

NO OTHER MICRO 
HAS THIS MUCH 

POWER 
IN THIS MUCH 

FOR THIS MU 

• M l 

151 
i f ra&r few 



So as a business machine it really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you're all fingers and thumbs you'll 
still be able to get to grips with NewBrain's 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a growing need. 
Although NewBrain, with its optional 

onboard display, is a truly portable micro, 
that doesn't stop it becoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K, 128K, 256K 
or 512 K of RAM. So, hook up four of 
the 512K modules to your machine and 
you've got 2 Mbytes to play with. Another 
feature that'll come as a surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows you to run up to 32 
machines at once, all on the same 
peripherals! saving you a fortune on extras. 

The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9," 12" and 24" monitors plus 5'A" floppy 
disk drives (100 Kbytes and 1 Mbyte) and 
51// Winchester drive (6-18 Mbytes). 

As we said, this isn't a toy. 
It doesn't stop here. 
Here are a couple of extras that 

deserve a special mention. 
The first, the Battery Module, means 

you won't be tied to a 13 amp socket. And, 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

From now on the sky's the limit. 
Software that's hard to beat. 
A lot of features you'd expect to find 

on software are actually built into 
NewBrain so you don't need to worry about 
screen editing, maths,BASIC and graphics. 

However, if you're feeling practical 
you can always tackle household manage-
ment, statistics and educational packages. 
And because NewBrain isn't all work and 
no play, there's the usual range of mind-
bending games to while away spare time. 

Waste no more time. 
To get hold of NewBrain you need go 

no furtherthan the coupon at the bottomof 
the page. 

With your order we'll include a hefty 
instruction manual so you'll know where 
to start, and a list of peripherals, expansion 
modules, and software so you'll know 
where to go next. 
® Cfw/isthe-egisteiedifaderriaiko* Dismal Research he. 

NewBrain. Grundy Business Systems Ltd., Grundy House, Somefset Road JeddingtonTWn 8TD. 

Each NewBrain order wilt include a FREE comprehensive user manual, a catalog ue of expansion modules 
and peripherals, and a detailed list of available software. 
Please send methefoltowing-.-

Quantity Item 

NewBrain A 
NewBrain AD with onboard single tine display 
Printer 
Monitor 12" 

Price per item 
(lnc.VAT&p&p) 

£233.00 
£267.50 
£466.00 
£142.50 

Total £ 

Total 

I enclose a cheque/Postal Order for £_ .payable to Grundy Business Systems Reader Account. 
NewBrain, Grundy Business Systems Ltd., Grundy House, Somerset Road.TeddingtonTWll 8TD. 

Please debit my Access Card No: my Barciaycard No:. 

Signature. 

Name. 

Address, 

-Postcode-
Registered Number 1522978 
VAT Number 358661618 
Please allow up to 28 days for delivery. 

YC8 

NEWBRAIN 



SURVEY 

VIC EX 
Expand that tiny memory and 
you could take advantage of 
all the Vic's good features. 
Boris Allan examines some of 
the leading manufacturers' 
memory extension boards and 
cartridges for the Vic-20. 
THH FIRST question wc asked when reviewing 
the Vic-20 memory-expansion units was, 
"How good is the idea?", and we judged that 
probably the best ideas were to be found in the 
Stack products — 3K memory and Storeboard. 
By their very nature, when cartridges are 
plugged into a socket, that is the end — 
nothing can be added. Both the Stack 3K 
RAM unit and the Storeboard have sockets at 
the rear to enable the user to add further 
accessories — in a similar manner to many of 
the ZX-81 add-ons. 

The quality of the conccption behind the 
cartridges from Commodore and that from 
Arfon was not brilliant, but adequate. The 
Arfon expansion unit was large and not cleverly 
conceived. The Beelines Beebox, because of 
its design, tended to obscure the television if 
the television and the Beebox were on the 
same level. Generally, a set of staid products 
which are far from the forefront of design. 

Ideas in pract ice 
One can have a clever idea, and carrv it out 

* / 

badly; equally one can have an ordinary idea, 
and cxccutc it extremely well. The Stack 
products were clever ideas which suffered in 
practice. For example, there was not sufficient 
rigidity in the connection to the cartridge slot. 
The Stack Storeboard had a further complica-
tion, in that, though designed to take an extra 
24K which is plugged into the board by the 
user, we were unable to open the case. 
Though it must be possible to open the Stack 
unit, our failure bodes ill for the ordinary user. 

The Stack units seemed -to be well con-
structed, and the printcd-circuit boards 
seemed to be well prepared, but — on a 
personal note — we did not like the black 
leatherette covering of the Stack units. 

The Arfon expansion unit needed little 
examination to reveal that it was solidly 
constructed — the case seemed to weigh a ton. 
It was here troubles started: we had been 
supplied with a case into which the Vic-20 is 
eased and the rear cartridge port has to engage 
with a well-produced printcd-circuit board. So 
far, so good — even if a little tight — and then 
we realised that the case needed a lid on which 
the television should sit; an "optional" extra it 
would appear. Without it we were unsure 
where to put the TV. A well-made, if incom-
plete, piece of equipment. The Arfon cartridge 

26 YOUR COMPUTER, AUGUST 1982 



PANSION UNITS 
Pictured together: Vic-20 in Arfon expansion; 
Commodore cartridges resting on Beebox; 
and Stack boards. Below, inside the 
Beebox. Top left. Stack; middle, 
Vic on Beebox; bottom. 
Commodore 
cartridges. 

— the expansion unit has seven slots for such 
cartridges — seemed to be equally well 
cons t ruc t ed , as did the C o m m o d o r e 
cartridges. 

The Beelines Beebox is supposed to do w o 
jobs: it increases the capacity of the Vic-20 and 
also it provides a 40-column facility with 
Prestel graphics. The Bcebox is a black box 
slightly wider and deeper than the Vic-20, and 
about 2in. to 2.5in. high. The Vic-20 is 
supposed to sit on top of the box. Unfortu-
nately, there is no provision for raising the 
TV, so the Vic and box obscure the television 
picture. 

A connector is plugged into the Vic 

cartridge port, and another connector is 
plugged into the user port: the television 
connection is either plugged into the box for 
Prestel graphics or into the Vic-20, with 
adjustment of memory switches for the 
expanded Vic with Vic graphics. 

Cartridge connect ions 
The cartridge connector on the Beebox 

seemed a poor piece of work: there were spaces 
in the top of the cartridge connector covered 
by a piecc of wide plastic tape, which one 
could easily break accidently. The metal teeth 
did not extend to the edge of the connector. 

All the Commodore cartridges worked per-
fectly well, as did the Arfon cartridge and the 
Stack 3K memory but, as noted, we could not 
open the Stack Storeboard. 

Our problems with the Arfon expansion 
unit were to do with inconvenience, which was 

unfortunate for a device which is to add to 
convenience of use. To fit the Vic-20 into the 
unit was an awkward business as was 
arranging the cassette lead. To change the 
cartridge one either had to remove the tele-
vision and lid, or not use the lid. It is not 
possible to address the slots by name, which is 
a pity, especially as it seems part of the design 
philosophy. 

The Beebox worked as an expanded Vic-20, 
but did not work as a Prestel graphics 
machine. That is, a machine which uses 
Prestel graphics, but is not, as yet, connected 
to the Prestel system. Plugging the TV into the 
We could obtain nothing but snow on our 
screen when we tried the other variant. 

Prestel graphics 
The Prestel system worked fine on Beeline's 

monitor, but not on the television, even 
though standard Vic-20 graphics on the Beebox 
worked perfectly. Programming the new 
machine was not like programming the Vic-20, 
because none of the standard Vic characters 
were available, everything was in lower case, 
and shortened commands such as Pr had to be 
tvp«d pR. When in Prestel mode the sound 
generator was unavailable, and so the Vic-20 
was silent. 

While trying to make the Bcebox work, we 
went through the documentation carefully, 
and like much documentation it left a good 
deal to the imagination. The Beebox-40 User 
Manual has been produced — it appears — by 
a word processor, and so instead of proper 
diagrams there are pretend diagrams. A 
pretend diagram is one which is not drawn, 
but uses dashes, colons, and stars, to indicate 
lines. The use of such diagrams means it is 
more difficult for the reader to understand. 
We did not find the manual very useful, and 
would have liked at least one circuit diagram. 

The Arfon documentation was better, with-
out being fantastic — at least it had a diagram. 
The Stack documentation was interesting. It 
had a demonstration program, and more 
spelling mistakes than any other but it was still 
not enough — no circuit diagram, for example. 
The cartridges had no explanations, except for 
the one from Arfon — but none was really 
needed. 

Though most people do not want circuit 
diagrams with the increasing sophistication of 
the ordinary user, more people soon will. 

The final question must be, "Does the 
product do what is promised? What is 
promised?" For all cartridges we can say 
"yes". The Stack low-cost 3K RAiM depends 
on what you consider to be low cost, and we 
felt that the advertising of the Storeboard 

(continued on next page) 
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I continued from previous page) 
might be misleading. In the advertisement it is 
claimcd that you can power up the Vic-20 to a 
massive 32K, for "only £49", but beneath the 
price you read in smaller type "(plus VAT) for 
3K". So you find you have to add 24K RAM 
yourself, and pay for it. I do not like such a 
hard sell of decent equipment. 

The Arfon expansion unit is commonly 
pictured with a TV sitting atop, with the 
optional lid in use. This is not fair, because it 
is not the standard unit, and can easily 
confuse. 

Reclines claims that the Keebox makes you 
"the owner of a pint that thinks it's a quart", 

but later the company has a disclaimer which 
says that "no claim is made concerning the 
reliability of this product. Beelines. . . cannot 
assume liability or responsibility for any loss 
or damage arising from the use of this product 
. . T h e Sale of Goods Act might have 
something to say about such disclaimers, so do 
not be fooled — if a product is not reliable, it is 
not fit for the purpose for which it was sold, 
and you still have your rights in common law. 

CONCLUSIONS 
• Remember how much each of these 

goodies costs, and compare its cost 
to the cost of a Vic-20 when you are 

making your decision to buy. 
• Buy any of the cartridges, but you will 

not be able to expand without the 
c a r t r i d g e p o s s i b l y b e c o m i n g 
r edundan t . The S tack p roduc t s 
though insubstantial, are not too 
highly priced - note that I did not say 
" cheap" . 

• T h e A r f o n Expans ion Unit is 
substantial, well-made, but expen-
sive, and it is not as convenient as it 
might be — especially without the 
optional lid. 

• The Beelines' 40 characters are avail-
able only in Prestel mode. • 

Company 
Arfon 
Electronics 

Beelines 

Units reviewed 
Vic-20 Expansion Unit 
3K RAM Cartridge 

Beebox-40 

Cost Address 
£85 plus VAT Cibyn Industrial Estate, 
C26.04 plus VAT Caernarfon, Gwynedd. 

Tel: 0286 5005 

Commodore 

Stack Computing 

3K RAM Cartridge 
8K RAM Cartridge 

16K RAM Cartridge 

Low Cost 3K Memory 
Storeboard 

£253 including 
VAT 

£29.95 
£44.95 
£74.95 

£25.99 
£49. 

Beelines Bolton Ltd, 
124 Newport Street, 
Bolton BL3 6AB 
Tel: 0204 385299 

Commodore, 
Baker Street, 
High Wycombe, Bucks. 
Tel: Slough 79292 

Stack Computing, 
290-298 Derby Raod, 
Bootle, Merseyside 
Tel: 051 933 5511 

CJ 
GJ 
GJ 
a 
CJ 
K 
GJ 
CJ • 
CJ 
a 
CJ 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ 
CJ a 
GJ a a 
a 
CJ a 
CJ 
a 
CJ a 

ANIROG Computers 
Beginners Bag 
vic^m 

ALL FOR 

£209 
{£240 INC. VAT) 

+ + 

CASSETTE DECK 
INTRODUCTION TO BASIC 
(PART 1) WITH 2 CASSETTES 
LEARN COMPUTER PROGRAMMING 
5 EXCITING GAMES ON CASSETTE 

FREE DELIVERY. 1 YEAR GUARANTEE 
LARGE SELECTION OF SOFTWARE IN STOCK 
FULL VIC 20 RANGE, DISC DRIVES, PRINTERS, 
JOYSTICKS ETC. STOCKED. FULL STACK AND 
ARFON RANGE STOCKED. 
CALL OR WRITE FOR FULL LIST OF HARDWARE 
AND SOFTWARE, ALL AT DISCOUNT PRICES 

EXTRA 5% DISCOUNT FOR 
1 YEAR ON ALL PURCHASES 
WHEN YOU BUY A BEGINNERS 
BAG 

MAIL ORDER SERVICE 
26 BALCOMBE GARDENS GJ 
HORLEY, SURREY g 
HORLEY 2007/6083 G? 

g BARCLAYCARD, ACCESS WELCOME 8 
U CREDIT FACILITIES AVAILABLE @ 

CJ 
CJ 
CJ 
CJ 
CJ 
CJ COUNTER SERVICE 
CJ 
CJCO-OP CRAWLEY 
GJ K 
CJ 11 

a a 
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 
a a a a a a a a a 

U R 1 1 E 
E F F I C I E N T 

• Improve your ZX BASIC Programming 
skills with this new book 

• Assumes knowledge of the Sinclair ZX81 
BASIC manual only 

• Illustrated by over 25 useful and enjoyable 
programs, demonstrating the rules 
described, while making the most effective 
use of 1K 

• Many of the principles listed are of more 
general application, most particularly to ZX 
SPECTRUM Basic 

• Send £3 to: 

Ivor Ki l lerbi te, 
10, Elson Road, 
Formby, 
L iverpool L37 2EG. 

28 YOUR COMPUTER, AUGUST 1982 



MELBOURNE HOUSE • ZX81 * SPECTRUM 

You'd be smiling too if you were Dr. Ian Logan. 
Dr. Logan is shown receiving the Rosetta Stone Award for 
his perceptive insights into the way the ZX81 ROM 
operates. Melbourne House are proud to be the publishers 
of Dr. Logan's books. 

Melbourne House are Sinclair specialists, publishing books 
that are winners in every category. Whether you are a 
beginner or an experienced programmer, you'll need 
Melbourne House books. 

If you've got a Spectrum on order (or better yet, if you've 
already got your Spectrum), then you'll be glad to know 
that Dr. Logan is working on Understanding Your 
Spectrum, sure to become the definitive book on the 
Spectrum. 

So if you want to smile like Dr. Logan, you can do one of 
two things: Order one of our books f rom your bookseller 
or fill in the coupon and really understand your Sinclair, or 
you can write a great book or program and send it to us. 
W h o knows? Your smile may be in this ad. next year! 

O Machine Language Made Simple For Your Sinclair. 1)8.95 
O Understanding Your ZX8I ROM. by Dr. Ian Logan. £8 95 
O ZX8I ROM Disassembly Part A, by Dr. Ian Logan, £7.00 
O ZX8I ROM Disassembly Part B. by Dr. Ian Logan and Dr. Frank O'Hara. £8.00 
O Not only 30 Programs for the ZX8I: IK, £6.95 
O The Complete Sinclair ZX8I Basic Course, £17.50 

\ t m 

I I T J I 

- Orders to 
j Melbourne House Publishers, 
i 131 Trafalgar Road. 
' Greenwich 

London SEIO 
Please rush me your new Spectrum. 2X81 catalogue. (Please specify.) 

~ Please send me books as marked above. Note: Please add 80p for post, pack & VAT 

Name 

Address 

Correspondence co Glebe Cottage. 
Station Road. Cheddmgton. 
Leighton Buzzard, 
BEDS LU7 7NA 

. Postcode 

MELBOURNE HOUSE • ZX81 • SPECTRUM 



Last month Tim Hartnell 
majored on the Spectrum's 
graphic and colour capabilities. 
Now Tim Langdell tackles its 
sound facilities and develops 
further the colour theme. 
LIKE THE ZX-81, the Spcctrum was built 
down to a price and not up to a specification. 
This meant that Sinclair Research tried to 
assess how much you and I would be willing 
to pay for a micro with colour, sound and 
high-resolution graphics, and designed the 
Spcctrum accordingly. It quickly becomcs 
apparent when you explore your Spectrum's 
facilities that, to give you reasonable colour 
and graphics for the money, Sinclair Research 
seems to have skimped on the sound capabil-
ities. In fact, its sound is poor. 

T o produce sounds on rhe Spectrum you use 
an aptlv-named command called Beep. This 
command is followed by two numbers, the 
first of which is the duration of the note in 
seconds, and the second the pitch of the note 
in semitones above middlc-C. Thus. 

BEEP 1, 0 
sounds middle-C for a second, 

BEEP 1, 1 
sounds C-sharp for a sccond, and so on. The 
note can be from about 0.00125 seconds — any 
shorter and it is not audible — to around 10 
seconds. 

To be more accurate, notes from around 60 
semitones below middle-C, which is the lowest 
pitch, to about 50 above can be up to 10 
seconds long. From there upwards, the note 
has to be shorter, until at the maximum pitch 
of 69 semitones above middle-C the maximum 
duration is about four seconds. 

The problem is, though, tha: rhe sound is 
extremely quiet. F.ven in a silent room it can 
be difficult to hear anything much higher or 
lower than the middle-C. The highest notes 
arc virtually inaudible and perhaps this had 
led to the criticism that the Spectrum can 
produce pitches so high that they are only 
useful for annoying bats. 

In fact the top pitch is about 13,300 Hz, or 
five and three-quarter octaves above middlc-C. 
This is almost two octaves above the range of a 
piano but still, in theory, well within most 
people's hearing range. Certainly my bat is not 
at all bothered by the highest notes. 

The very low volume must be considered a 
design fault and I hope Sinclair Research is 
already preparing a modification for future 
Spectrums. 

The only way to make the sound louder is to 
take an output via either the microphone or 
ear socket at the rear of the Spectrum and feed 
this signal into the microphone socket of your 
hi-fi amplifier, or into a similar input of what-
ever amplifier you might have. 

The signal from the ear socket is a little 
stronger than from the microphone socket. I 
found that rhe signal is reasonably strong and 
easily overloaded the input of my cassette 
player. Connecting it up to my hi-fi's micro-
phone socket worked better because my 
Yamaha amplifier comes equipped with a 
volume control on its microphone input. By 
doing this I could obtain considerably louder 
sounds which were much richer in quality 

than the sound coming from the Spectrum's 
own speaker. 

The quality of sound varies a great deal, 
though, across the pitch range. The lowest 
notes sound like a series of clicks rather rhan 
music, and the highest ones tend to warble. Of 
about 10 octaves available, only about half are 
really usable for music — but that is not bad 
for a simple sound device such as this. 

My main worn* was that it was far from 
convenient to always position my TV, 
Spectrum and equipment near my hi-fi. It was 
also 3 major nuisance having to plug and 
unplug the casscuc recorder whenever I 
wanted to load a program, or save one on to 
rape. 

Enough of the criticisms — what can you do 
with the Beep command? Of course, it is 
possible to program simple tunes with it. The 
Spectrum manual suggests that you draw out 
staves and bar lines for music and having 
written your rune, you can make a note of the 
numbers which correspond to each note's 
pitch and duration. Yet that is not easy and 

1 REM Coiposer 6 Tin L a n ^ d e U S I>I» d(5£>J: OIM n (Stf) 3 L«1T r-V>. ufcT y - i 4 BORDER S- PRP&R 1: INK C L6 3,® PRINT " E n t e r your i » 3 i < by p u t t i n ? the n o t e f i r s t -and then i t ' s d u r a t i o n . " 15 PRINT ' " 'You have t»o o c t j y es s t a r t i n g a t » j d d t e C» en t e r c to a for t h t lo»«r oc tve , C to 9 i s the h i g h e r o i w . " lft PRINT ''"YOU put i t a l t ifl one t i n e ! (e<i: c l e l f l d i ) " 1? REM D u r a t i o n 1 i i one b e a t , 3 i s two b e a t s , e t c . 20 INPUT as 30 FOR s - 1 TO LEN OS STEP 3 31 IF CODE a » t s > ( 9 7 THEN BO TO 
32 IF a * ( s > » " c " THEN LET r - 1 
3 3 I F a S ( s > = " f " T H E N L E T r » l 34 IF a i ( S J = " a " THEN LET 1 - - - . 5 35 IF S J ( S l « " d " THEN LET r = . 5 as rr then le t m . s 

presumes, perhaps wrongly, that you know 
something about writing music in notation. 

How much better it would be if you could 
just play the Spectrum like an organ, or type 
in notes as letters rather than complex Beep 
commands. The listings in programs 1 and 2 
allow you to do these two things. The first 
program simply uses the InkcyS command to 
read the keyboard If you press key T it plays 
middlc-C, key Y is a tone up. and so on. I leave 
you to improve the program's clcgance and 

SPECTRUM 
1 REM ORGAN;© Tin LangdErll a BORDER 1 PAPER * INVERSE 1: CLS 3 p r i n t "Chose one or t h r e e o 

C U V t l j tviPC ' a ' t o biv ' t » i d d t « C on the* T ».ty, \.<'tor a-? o c i ave h i g h e r , an<t ' d ' for one l o » e r . '• 4. INPUT q* IF q$«"»" THEN LE T H 5 IF q*B"u" THEN LET %-12 6 i r = •'<}" THEM LET t • - 1 2 7 CLS 6 INPUT "Want v i h r » l t i ? " ; v t S IP1 V* = "y" THEN CO TO 11 10 LET X=i»,3. GO TO IE 11 LET .< - I?. £>3 15 PRINT ; PAPER 0; INK 6;AT 3 I 4 ; "Q" ; AT 3 , 6 ; "W";FIT 3 ,8 ; "E" , flT 3 . 1 S . " R " ; f l T 3 , 1 2 ; " T " ; A T "Y" ; a t 3 . i s ; " U " ; « r 3 , 1 0 ; " X " ; J . ^ e ; " 0 " ; « T 3 , 2 2 ; -P ' ; AT 1 8 , * ; " t The keyboa rd layout* '* 
16 REM Use i n v . v i d e o to g e t i n v e r s e n u t b t f j : 17 PRINT AT 2 , S ; "3";>vr 2 , 7 ; S " ,nT s . « ; " Q " ; A T 2 , 1 3 ; " S "; AT 5 . 1 ? ; "B";AT 2 , 1 9 . "B";AT 2 , 2 1 ; 0 20 i r INKCY$»"i" THEN STOP 21 If INKEV*»"t" THEN BEEP X , * H 22 IF INKEY»="6" THEN BEEP X , 1 

+ *. 22 IF INKEYJ="y" THEN SEEP x , 2 + k 24 IF INKEY»!>"7" THEN SEEP X , 3 + 1 IF INKEVf. -u" THEN BEEP X , 
26 IF INKEV»." i" t H f N BEEP X +1 27 IF INKeY$*"S" THEN PEEP x , 6 

t t . a s IF INKEY*="0*' THEN PEEP X / 7 
+ * 29 IF INKEY$="Q" THEN BEE"P X„3 

3 0 IF INKEY 3 * "P" THEN L'KtK X , 9 
* > 

31 IF INKEY*="r" THEN BEEP X , -
IF INKEVts"*" THEN SEEP X , -a + n 33 rF XNKEV*="£" THEN BEEP X , -

3 34 IF X N K E V J T H E N SEEP X , -
i T £ 35 xF INKEYS -"w" THEN OCCP y. , -
"*36 IF INKEY S = "2" t* MEN SEEP X , -
6 4-K 37 IF rNKEY*= q " THEN SEEP X , -
7 + i e  GO TO E® Program J. 

l 
s 10 

1 1 20 21 
30 31 AO 
s o t>o ?e uu 

F requency e n v e l o p e ~~ L a n g d e i I rem _ © Ti n _ BORDER 3: PHPER 6. CLS input " s t a r t t ; f s e n T.-y f - e input " l n t « r v a l ' ? " ; i REM Try i •=! input End r rcquencu?" ; (e REM Try fe.»3 FOR a = f TO fe STEP i DRRU 20*i 10*a SECO S . P 3 
NEXT a DRfii,1 2(5,S. L>tty < f . a , f e FOR TO f ^ieP -i DRAW ^ t i , - J P , BEEP O . 0 3 , 

IOC NEXT v Program 3. 
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40 
• r ) 4-1 

4-2 
4 .3 4.5 S0 so 6S 70 BO ve 1©0 101 l e s 

1 0 3 lOi 
2 18S 

106 110 S00 310 £±0 

LET n<y>«ICO»E * S I S ) - 8 7 ) + 1 3 

l e t s»-w+i ^ET r .0 NEXT 3 LET y-1 
F O R X = 2 T O LEW . I » S T E P 3 LET <t(y)iURL a$(x>s-a 
L E T 
N E X T X 
GO T O 2 0 0 
S T O P i f = then le t r = . s IF 3»<3) THEN LET f . S If i*(S>-"B" THEN LETT r = - . 5 IF = THEN LET r = - . s LET rilyjalCODE - 6 7 - f ) » 
L E T r = 0 
L E T 
GO T O 
r O R t = l TO L E N » S / S eetP <s < t) '3 ,n < o 
NEXT t 

Program 2. 

find a way to vary the duration of each note. 
You can store your tune for later play-back. 
Why not program in two keyboards as on a 
double manual organ? 

The Spectrum allows you to program fract-
ional changcs in pitch. You could use this 
capability to tune your "organ" to another 
instrument, and you could also create other 
scales than the so-called even-tempered one 
obtained by Beeping whole pitch values. You 
can even create scales for oriental music which 

uses more than just eight tones in a scale. 
The second program allows you to type the 

notes as letters and the duration as numbers of 
beats — alternating notes and durations. This 
allows you to forget about the Beep command 
altogether and you no longer have to calculate 
what number the Spectrum recognises as 
which pitch. I have made upper case letters 
stand for the notes from middlc-C to the G 
above, and lower-case letters are for the next 
octave. You can, of course, alter this to your 
taste. 

I have also made the basic beat half a second, 
which you can easily alter, too. Notice that 
you are entering your whole tune into a single 
string, so if you want you could save your 
masterpiece on cassettc — remembering to use 
Goto and not Run upon reloading or you will 
clear your string. 

Unlike the BBC machine, the Spectrum is 
not equipped for sound synthesis. So if you 
have used a ZX-81 with either the Stuart or 
Quicksilver sound board, you will be very dis-
appointed with the Spectrum's abilities. The 

SOUNDS 
1 REM d u r i U o n / f r t s i u t n c y 

a n v c i o p q <y T U n j d c U 2 BORDER 2; PAPER 4-: CLS 10 LET i t® .05 
2 0 F O R f = 0 T O 2 S T E P 0 . 5 
3 0 6 E C P i , r D R R U 3 0 0 t t . p e i + t 
4.0 L E T i E , - 0 . 0 0 5 
5 0 N E X T t S® DRRU S0 .0 BEEP 0 . 5 , 2 
Program 4. 

1 REM M a n c l i a M l a d d e r 
© T i a L a n j d c I t a rem to c r e a t e »an £h»* 

3 BORDER 4.: PAPER 6 . C L S 
1 0 POKE USR " P " , B I N 0 0 0 1 1 0 0 0 
2 0 POKE U 5 R 0 9 1 3 0 1 0 0 
3 0 POKE USR -p" f S , S I N 1 0 0 1 1 0 0 1 
4.0 POKE USR " p " t 3 , B I N 0 1 1 1 1 1 1 0 
5 0 POKE USR " p " +4- . B I N 0 0 0 1 1 0 0 0 
6 ® P O K E U S R " p - + s , e i N s i i n w e e 
7 0 P O K E U 5 R " p " + 6 , B I N 1 0 0 O 0 1 0 0 
® 0 POKE USR " p " + 7 , B I N 0 0 0 0 0 1 0 0 q« rem second ><n for *ove»cnt 

1 0 0 POKE USR " U " , B I N 0 0 0 1 1 0 0 0 
1 1 0 POKE USR "U"*l ,e iN 0 0 1 0 0 1 0 0 
1 3 B POKE USR - < j " + 2 , B I N 1 0 0 1 1 0 0 1 
1 3 0 POKE U S R • " V + 3 , B I N 0 1 1 1 1 1 1 0 l i e P O K E usn "u "+ 4., tsiN 00011000 
1 5 ® POKE USR u * S , B I N 0 0 1 0 0 1 1 0 
I S O P O K E USR " u " + e , B I N 0 0 0 . 0 0 0 0 1 
1 7 0 P O K E USR "u" t? ,BIN 0 0 1 0 C 0 0 0 
2 0 0 REM D r a w l a d d e r si0 l e t XT-bin 01000010 
2 3 0 POKE USR - ' J " , * 
a s e P O K E U S R " i - ' + l ^ X 
3 4 0 POKE USR " + 2 . B I N O I U U I O 
3SJO POKE USR soa fni'ttr - i 'T-i 270 PUKE USR 3 
2 8 0 POKE USR " a " + 6 , B I N 0 1 1 1 1 1 1 0 

POKE USR " » " * 7 , X 
3 0 0 FOR t = 0 T O 2 1 
3 1 0 P R I N T RT t , i e , " B " ; REM T h l 5 
i s t h e g r a p h i c e h r * o n H e y 'R' 3»0 NEXT t 
3 3 0 L E T L E T y = 2 1 : L E T X - - 1 
34 .0 FOR n = y T O :< S T E P 2 
3 S 0 P R I N T A T n , 1 0 , - p " .• P f l L i S E 2 -

2 : P R I N T R T N , 1 8 ; " U " ass pruse a-2 
3 S 0 REM T h e s e a r e g r a p h i c c h r s 
r b e r • 
3 7 0 P R I N T RT n , 1 0 ; " f t " 
3 O 0 i r R B S TMCN CO TO 5 0 0 
3 9 0 B E E P 0 . 0 2 , 3 0 . D E E P 0 . 0 2 , 4 . 0 
4 0 0 N E X T n 
4 1 0 L E T * - X .- L E T X • L E T V ; 

L E T 2 » —2 
4 .20 GO TO 34-0 500 seep a.ei , (*a'(n/s.i .> 
5 1 0 N E X T H : E v TO 3 3 0 

1 REM Bom t- d r o p © T i n U n f l d e t I. 
2 R E M ftN E X R E R N R L R M P L i r i E R 

U I L L H E L P 
1® L E T 2® F^"^ N»&9 T n SS J T £P -y 
3 0 B E E P 
4 0 L E T X = S + 0 . 1 
5 0 N E X T N 
6 0 REM C x p V c s i o n t ? ) 
7 0 FOR K = 0 T O 2 0 
B 0 B E E P B E E P 0 . 0 1 , - 5 

® B E E P 0 . 0 1 , - 6 0 
9 0 N E X T K 

1 REM Ph.At.of 2 © T » » l a n g d e l l 
1 0 L E T y = 0 . 0 1 3 S 
2 0 B E E P B E E P B E E P X , 

8 : B E E P * , 1 0 . B E E P B E E P X , 
14. : B E E P S,1S: B E E P * , 4 . B E E P X , 
6 : B E E P X , » 

3 0 P f l l i S F 0 : R E M U a i t S . f t ' C K e y 
p r 4 . 0 * g o TO i d Programs. 

s LS 
10 20 30 40 50 
©0 70 ISC 
a s 

100 
1 1 0 
120 130 14.0 150 160 170 IBB 130 200 
210 220 230 240 250 4. .3; 260 t eu 270 

REM H u i t r i p i 
©Tift L ^ n o d c t I PAPER 1: 1HP. T. BORDER 6. C 

PLOT 0 , 1 5 1 : DRRU 2 S S . « PLOT 0 . 1 4 . 3 . DRRU' 2 5 S , 0 
P U G T 0 . 1 3 S : DRfli; PLOT 0 , 1 2 7 C-RPiJ 2 S S , C 
P L O T 0 . 1 1 9 r -Bf l l - i P P F S REM HRLF EJB»T NOTE LET X = 0 
L E T Y Z S I N O 0 0 0 0 1 0 O 
l e t z = B i r - i c i l i a 1 0 0 
POKE U 5 « _ _ „ POKE USR "E- tS^ . -N 00O00111 
P O K E USR '•£"+3,SIN 00000101 POKE U3R "E-+1,Y POKC USR "E"*4.,Y POKE USR "E '+S .y 
P O K E USR ' • E " + G , Y 
P O K E USR - E " + 7 , V POKE U3R "G",X POKE USR "C' +l.BXH 00113.100 POKE USR "C--+2 ,Z POKE USR "C"+3,Z POKE USR " C - + 4 . . 2 POKE USR "C"+8,OIH 00111000 POKE USR •C"+B,X POKE USR " C " + 7 , X OVER 

sRFM=,X!]c^e a r e l b e on E a r i d C . 
B E E P 0 , s s , 1 2 

Program 6. 

Spectrum can only produce a tone, composed 
of a series of clicks, and maintain the tone for a 
specified time. 

With a sound board, and with other micros, 
you can alter the quality of the sound, change 
how fast the note builds up in frequency, or 
how fast it dies away — known as the frequency 
envelope. With the Spectrum you are limited 
to finding uses for the change in quality of the 
sound from clicks to warbles and simulating 
sound envelopes. 

Programs 3 and 4 are examples of how you 
might experiment with frequency and duration 
envelopes. Such things are made possible by 
the fact that the Spectrum can accept fractions 
of a second for duration, and fractions of a 
semitone for pitches. 

By experimenting with a variety of fractional 
changes in pitch and duration you can use For-
Next loops to ramp up to a given tone, and 
ramp down from it again. Note in the 
examples in programs 3 and 4 that there arc 
two ways you can speed up the transition from 
one pitch to the next; either by reducing the 
duration of the intermediary pitches, or by 
increasing the value of the Step command in 
the loop. 

The former leads to a rather less musical 
sound, but the latter gives less smooth 
ramping. You will have to experiment with 
the values before arriving at useful sound 
shapes. Be warned, though, you will not be 
able to produce sounds in this manner which 
will match those from a synthesiser. 

Program 5 illustrates how you can use the 
Spectrum to give sound effects for games. I 
have included a man-climbing-a-ladder 
routine, a bomb drop, and a phasor sound. 
None of these is up to arcade game standards, 
but can give you a useful added dimension to 
your games. Note that the bomb drop has the 
pitch descending rapidly from around 60 to 
50, with the steps increasing in length as the 
bomb falls to give the impression that it is 
speeding up. 

Program 6 shows a routine which uses the 
uscr-dcfinabic graphics facility to make 
pictures of notes on staves. It would be easy to 
extend this idea so that notes typed in with the 
Spectrum acting as an organ or as letters could 
be displayed as notes graphically. Key signa-
tures and clefs could also be shown. 

The next listing, program 7, gives a glimpse 
of how you might link sound and colour on 

(continued on next page) 
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(continued from previous page) 

your Spcctrum. It plays a random tune, plot-
ting random colours as it docs so. 

My general conclusion must be that the 
Spectrum's sound is very limited and poorly 
designed. The fact that the sound is so very 
quiet using the internal speaker alone is very 
annoying. The sound is also used to give 
auditory feedback that a key has been pressed, 
although at switch-on the click made cannot 
really be heard. 

You can alter the pitch of the keyboard beep 
by Poking location 23609, and I suggest that 
you try a value around 100. This gives a 
pleasant tone which can just be heard. This 
facility can be very useful when typing in large 
amounts of data. But it is a great pity that this 
keyboard beep is also amplified along with the 
sound if you add an external amplifier. The 
effect is very annoying when Inputting data 
into a program which is using the sound 
facility. 

To avoid these beeps on your stereo, you 
would need to go through the tiresome routine 
of unplugging and plugging your jack plugs 
from the Spectrum. Perhaps Sinclair might 
consider making the keyboard sounder and 
the beep facility separate circuits on a later 
model, but certainly the company must think 
about making the internal amplifier much 
more powerful. 

The Spectrum's sound is one of its more dis-
appointing aspects, but with perseverance you 
will be able to put it to good use in games. 

Let us now explore some more facets of this 
machine's colour graphics. 

How many colours in a Spcctrum? Seven, if 
you think of a rainbow? Or perhaps eight, if 
you accept Sinclair's insistence that black and 
white are colours? How about 64 or even 128 
though? Well, it is possible to obtain consider-
ably more than the basic eight colours on a 
Spectrum. The trick is to use a user-defined 
graphic which is like a miniature chess board 
in appearance, or to draw diagonal crosshatch 
lines across your TV* "page" using the draw 
command. 

Program 8 shows how to create the graphic 

7 

1 REM i n i t r r c r t n c c © Ti» L t n j d t I I 
2 B O R D E R 0 

1 0 LETT Z - I M T ( S L F I N D T L E T P « 
I N T C 5 + R N O J 

I S I F I = P T H E N G O T O I P 
2 0 I N K I : P A P E R P C L S 
31IS F O R R « 0 r o 2 3 5 S T E P 2 
4 . 0 P L O T 1 2 S , S 3 : D R A W - J S 7 + F I , - 3 

SB NEXT R 
S O F O R T O I T S S T C P 2 
7 ® P L O T L ? 8 , A S - P R A U 1 2 7 . - S 7 + B 
3 ® N E X T D 
9 0 F O R T O A S S S T E P 2 

LCIE P L O T 1 2 3 , S S C B P U 1 
H O N E X T C 
L A P F O E O T O I T S S R R P S 
1 3 0 P U O R iso.ee D P H U - J I / . E ^ - P 
N O MTY.T D i s e p a u s e 00 t o a.® 
Program 9. 

10 
so 
30 
4.0 s e ft a 
7 0 S0 90 

0 
1 0 0 
1 1 0 
1 2 0 
1 3 0 
1 4 . 0 
1 S Q v; i e e 

v : n* l a S 
Y ; A » 

1 9 0 

REM K i l i d « ® T:» L j n j . ' c 1 { 
L E T 
P R P E R 7 : C L S 
L E T Y = I N T ( I S t R H D ) 
L E T X « J N T illtRKD.1 
L E T r = I M T - i S i B N D ) 
GO S U B 
GO T O 
I I * OR Z =7 r H E N l»L> r t > I S 

P R I N T I N K Z , f » T L L - X , 1 6 T Y , F L » 
P R I N T TMK Z , A T I I - X , I 6 - R , H * 
P R I N T I N K z ; R T n t . < , i s ; R $ 
P R I N T I N K Z ; F I T I 1 + X , 1 S - Y ; R S 
R E T U R N _ 
P R I N T i N O E R s e i ; R T N - Y . , I 5 + 

P H M T I M I E R 5 E I ; » T i l - X , I S -

P R 1 N T I H Y G R S E L R « T - L L + X , 1 6 - » 

P R I N T I N V E R S E 1 ;AT 11»X,16 -
G O T O A O Program 10. 

1 R E M M U S I COL *9FR 
© T I N U N J D T U 

1 0 B O R D E R 1 
20 L E T N O T E = R N D }££> 
3 0 L.CT P L I R . R W » C . 5 
4 . 0 L E T T > ( R N D T O I L 
S O P R I N T I N K I , R T 2 0 - N O T E , 6 0 * D 

U R ; 
e e B E E P P U R , N O T E 
7 0 C O T O 2 0 Program 7. 

1 SEM l a e c o l o u r ; 
& T i n L A . - ^ I J T t T 

5 R E M C H E K T R P H I I C R N 
I O F O P A ~ 0 T L1 S T K P 2 
2 0 P O K E U 5 R " R ' V A . E I N O I S I E I E I 
P O K E U 5 R " F F ' T A H ^ L N 1 0 1 0 1 0 1 0 
3 0 N E X T A 
4.C F O R P - 0 T O 7 
5 0 F O R 1 = 0 T O 7 
6 0 F O R B = 0 T O 1 
7 0 P R I N T P A P E R P ; I N K I ; B R I G H 

T e ; "RFL P ; I ; : N E X T B 
S 0 N E X T I : N E X T P 
9 0 R E M F U L L P A ? E C L M O O . - : 

1 0 0 F O R P = 0 T C ' 7 : T O R 1 = 0 T O / : 
F O R E = ® T O 1 
L I E F O R Y » 0 T O 3 1 
1 2 0 P R I N T P R P E R P ; I N K I . B R I G H T B; ••RflflflflRfiflfifiRRflflflRRflRRRflRRRfln 

A A A A A " ; 
1 3 0 N E X T Y 
1 4 0 P O * E 2 3 6 4 » & , 2 5 S : R E M A U T O &CBOLL 
I S O N E X T B : N E X T I N E X T P 

Program 8. 

character needed and demonstrates how you 
can mix the standard eight colours in pairs of 
adjacent pixels so that more than 100 colours 
or hues can be obtained. The second part of 
the program runs through the colours again, 
but this time each colour fills a video page — 
which gives a better colour result. You can 
Print Over these colours as you would the 
normal eight. 

The Spectrum is also capable of some rather 
fancy pictures which resemble interference 
patterns in light. Program 9 gives an example 
of this, and randomly changes the Paper and 
Ink colours. You might try removing the CLS 
command so that the new Ink and Paper are 
written over the previous ones. This also gives 
a clear demonstration of the fact that you can 
draw in the 176 by 256 resolution, but colour 
is set at the 32 by 22 character-space level. 

It is very interesting to see in this last 
program how one of the Spectrum's short-
comings can be an asset. You may have heard 
some people refer to the rather marked "dot 
crawl" on the Spectrum. This means that 
when you draw a few lines of one colour on 
top of paper of another colour, then the Ink 
lines seem to shimmer rather than being absol-
utely steady. In the last example, and in others 
too, this shimmering effect adds a very inter-
esting dimension to the colour display. 

Program 10 is a form of kaleidoscope using 
the graphics character obtained by pressing 
Shift 9 followed by Shift 8. The Ink of this is 
varied at random and the blocks of colour arc 
printed symmetrically in four places around 
the screen. Lines 90 and 150 onwards rub out 
some of the pattern to avoid crowding — and 
make it more interesting. 

The next program, number 11,1 have called 
Snow-flake. Lines 60 to 180 draw the snow-
flake and the other lines allow a new feature on 
the Spectrum to be realised. Usually the only 
way to change the Paper colour is to type in 
Paper x, where x is a number between 0 and 7, 
followed by CLS. This of course wipes off any 
pattern you had on the screen. By creating a 
string of spaces sufficient in number to fill the 
whole screen you can use the Print Over 1 
command to change the Paper without destroy-
ing the pattern. 

In this program the Paper is changed in this 
way at random. There is an alternative method 
for changing the Paper while retaining the 

graphics by Poking the memory locations 
between 22528 and 23231 — the next 64 bytes 
refer to the bottom two lines of screen where 
the program is entered. These locations 
contain the attribute codes for the character 
positions on the screen. So if the position 0,0 
is cyan, Paper 5, then Peek 22528 would 
return (8*5) 40. 

You would need to use the Int command to 
determine the Paper colour already present. 
For example: 

INTUPEEK a)/8) = colour code 
where " a " is the address. You would then 
substract 8* this value from "Peek a" and add 
8* the code of the new colour to "Peek a". 

Program 12 demonstrates a rather puzzling 
feature of the Spectrum. When I was trying to 
draw lines of the same colour across the tele-
vision scrccn I discovered that although I only 
specified one colour, two were drawn on 
occasions. This program shows that what 
colours are drawn when only one has been 
requested depends on which Paper colour the 
lines are drawn against. 

The first lines are two pixels apart whereas 
the lower lines are three apart. As you see, the 
upper ones are usually in the same, requested, 
colour whereas the lower lines are most 
frequently different colours. I have Over 
Printed a block of the Ink colour to show 
further aspects of the cffect. 

So that you do not think that this is a 
property of drawing lines across a single 
character square, I have included four lines 
which are first an even number and then an 
odd number of pixels apart. Whenever the 
lines are an odd distance apart, two colours 
occur. Moreover, the earlier demonstration 
shows clearly that you can draw more than one 
Ink in a single character square. This is a fault 
though, and 1 can sec no way of drawing lines 
of a specified colour and position consistently. 

1 R E M 3ftC-W M a l e 
€> T I JT L A N - 3 D * L L 

I B L E T T I S 
2 0 I N K 7 : P R P E R 3 C L S 
3 0 L E T L E T B » = " R E M 

B O T H i i n j l * I P S C I I 
3 3 R E M C F T LILT S C R T E N F U N O F 

' P I 3 T ? R O R K*0> T O 7 0 2 . L E T » » * J S S + A 
s- P R I N T " 0 " ; .- N E X T I, 

S B C L S 
6 0 F O R A = 2 0 T O S O S T E P I I P 
7 0 LET U=CV LETT « - P X 
3 0 L E T N = I S S 
S A L E T X A T R - U L / M 

1 2 B F O R J R U T O R S T E P X 
1 1 0 L E T ; 0 » J ) 
1 2 0 L E T X = E I 3 J N J 
1 3 0 L E T Y « E » C O S J 
1 4 . 0 P L O T L £ A F X , 3 3 T Y 
1 S 0 N E X T J 
1 6 0 L E T T . T F L : I F T S L O L T H E N G O 
T O I S E 
1 7 0 S O T O 1 1 0 
1 S B L E T T - 0 N E X T R 
I S © L E T C » I M T I S J R H F I R I 
A E E P R I N T A T A , 3 . P A P E R C ; O V E R 
1 . 9 * 
2 2 0 P F I L ' S E 3 0 . S O T O L O E 

Program 11. 

1 R E M 2 I N K S P E R C H R * I & U R R E ^ 
S R E M © T I M L A N G D E L L 

iC SGPOCR X. CLS 
£ C F O R P = 0 T O 7 
--•0 F O R I = C T O 7 
4 . 0 I F I - P T H E N N E X T I 
S ® I N K , X ; P R P E P P •. C L S -
6 0 P L O T 0 , 1 0 0 DRAW 2 5 5 , 0 
7 0 P L O T 0 . S C D R A W 2 5 5 , Q 
3 0 P R I N T O V E R A T 

1 0 0 P L O T 0 , 7 0 : DRAW S 5 5 , © 
1 1 0 P L O T 0 , 6 7 : D R A U 8 5 5 , 0 
1 2 0 P R I N T O V E R L J A T 1 3 , 1 0 ; 
1 3 0 P A U S E 1 0 3 
1 4 . 0 N E X T I 
1 5 0 N E X T P 
2 0 ® P A P E P 2 : I N K 3 : C L S 
2 1 0 P L O T 0 , 1 1 0 : DRAW 2 S S , 0 
2 2 0 P L O T 0 . S 0 ; D R A U 2 5 5 . 0 
2 3 0 P L O T 0 , 3 0 . D R A W 2 5 5 , ® 
S 4 . 0 P L O T 0 , 1 5 D R R U 2 5 5 , 0 

Program 12. 
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THE BOOK YOU'VE 
BEEN 

WAITING 
FOR! 

Examines and explains 
every function 

on the ZX Spectrum 

Just £6.95 

Try t h i s program from the book: 
5 P R P t R CLS : BORDER CD 

1 3 FOR X = & TO 2 5 5 
£ 0 PLOT X , © 
3 0 & RPU OU5R l ; 2 5 5 - X - t 2 , I ? S 

NEXT X 
P G R V = 0 T O 1 7 5 

6 S P i _ O T 0 Y 
D R f l U O U E R 1 ; 2 5 5 . . 1 7 5 - V 

3Q NEXT Y : REM J . R U S t o n 

Takes you through programming your ZX Spectrum from first principles 
right through to such things as defining your own graphics, MERGE, 
READ/DATA, SCREEN$, POINT and DRAW. 

Interface, 
Dept. YC 
44-46 Earls Court Road, 
London W8 6EJ. 

Please send me the following: 
( | Programming Your ZX Spectrum - £6.95 
( ) A sample issue of INTERFACE, the monthly ZX magazine published 

by the National ZX Users Club - £1.00 
( ) Getting Acquainted with your ZX81 — £5.95 
( ) 20 Simple Electronic Projects for the ZX81 — £6.45 
( ) Mastering Machine Code on your ZX81 - £7.50 
{ ) 34 Amazing Games for the IK ZX81 - £4.95 
{ i 49 Explosive Games for the 1K ZX81 - £5.95 
( ) The Gateway Guide to the ZX81 and ZX80 — £6.45 

i enclose a total of £ 

THIS BOOK IS TOTALLY 
OR IG INAL , IT IS NOT 
BASED ON ANY OTHER 
BOOK, & THE PROGRAMS 

ARE ALL NEW 

Name 

Address 

User-def ined graphics 
chapter c e l l s you how 

to create your own 
D0TMAN game! 
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New ZX8I Software 
from Sinclair. • 

A whole new range of software for 
the Sinclair ZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro-
grams can only be run on a ZX81 
augmented by the ZX 16K RAM pack. 
(The description of each cassette 
makes it clear what hardware is 
required,) The RAM pack provides 16-
times more memory in one complete 
module, and simply plugs into the rear 
ofaZX8l. And the price has just been 
dramatically reduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumerics and highly-sophisticated 
graphics. A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions. So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your ZX81, and you can 
connect a RAM pack as well. 

Games 
Cassette G1: Super Programs 1 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 
Programs - Invasion from Jupiter. 
Skittles. Magic Square. Doodle. Kim. 
Liquid Capacity. 
Description - Five games programs 
plus easy conversion between pints/ 
gallons and litres. 
Cassette G2: Super Programs 2 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 
Programs - Rings around Saturn. 
Secret Code. Mindboggling. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres. 
Cassette G3: Super Programs 3 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 
Programs - Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Character Doodle. Currency Conversion. 
Description - Fives games pluscurrency 
conversion at will - for example, 
dollars to pounds. 
Cassette G4: Super Programs 4 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 
Programs - Down Under. Submarines. 
Doodling with Graphics. The Invisible 
Invader. Reaction. Petrol. 
Description - Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures. 
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Cassette G5: Super Programs 5 (ICL) 
Hardware required ~ ZX81 + 16K RAM. 
Price - £4.95. 
Programs - Martian Knock Out. 
Graffiti. Find the Mate. 
Labyrinth. Drop a Brick. 
Continental. 
Description - Five 
games plus easy 
conversion 
between English and 
continental dress sizes. 

16K RAM. 

Cassette G6: 
Super Programs 6 (ICL) 
Hardware required - ZX81 
Price - £4.95. 
Programs - Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf. 
Solitaire. Daylight Robbery. 
Description - Six games making full use 
of the ZX81's moving graphics capability. 
Cassette G7: Super Programs 7 (ICL) 
Hardware required - ZX81. 
Price: - £4.95. 
Programs - Racetrack. Chase. NIM. 
Tower of Hanoi. Docking the Spaceship. 
Golf. 
Description - Six games including the 
fascinating Tower of Hanoi problem. 
Cassette G8: Super Programs 8 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £4.95. 
Programs - Star Trail (plus blank tape on 
side 2). 
Description - Can you, as Captain 
Church of the UK spaceship Endeavour, 
rid the galaxy of the Klingon menace? 
Cassette G9: Biorhythms (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - What are Biorhythms? 
Your Biohythms. 
Description - When will you be at your 
peak (and trough) physically, 
emotionally, and intellectually? 
Cassette G10: Backgammon (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 
Programs - Backgammon. Dice. 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub-
ling dice. The dice program can be 
used for any dice game. 
Cassette G11: Chess (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Chess. Chess Clock. 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro-
grams available. The Chess Clock 
program can be used at any time. 

Cassette G12: 
Fantasy Games (Psion) 
Hardware required - ZX81 (or ZX80 
with 8K BASIC ROM) + 16K RAM. 
Price - £4.75. 
Programs - Perilous Swamp. Sorcerer's 
Island. 
Description - Perilous Swamp: rescue 
a beautiful princess from the evil wizard 
Sorcerer's Island: you Ye marooned. To 
escape, you'll probably need the help 
of the Grand Sorcerer. 
Cassette G13: 
Space Raiders and Bomber (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £3.95. 
Programs - Space Raiders. Bomber. 
Description - Space Raiders is the ZX81 
version of the popular pub game. 
Bomber: destroy a city before you hit a 
sky-scraper. 
Cassette G14: Right Simulation (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £5.95. 
Program - Flight Simulation (plus blank 
tape on side 2). 
Description - Simulates a highly 
manoeuvrable light aircraft with full 
controls, instrumentation, a viewthrough 
the cockpit window, and navigational 
aids. Happy landings! 

Education 
Cassette E1: Fun to Learn series -
English Literature 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Novelists. Authors. 
Description - Who wrote 'Robinson 
Crusoe'? Which novelist do you 
associate with Father Brown? 
Cassette E2: Fun to Learn series -
English Literature 2 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Poets. Playwrights. Modern 
Authors. 
Description - Who wrote 'Song of the 
Shirt'? Which playwright also played 
cricket for England? 



Cassette E3: Fun to Learn 
series - Geography 1 (ICL) 

Hardware required - ZX81 + 
16KRAM. 

Price - £6.95. 
Programs - Towns in England and 

Wales. Countries and Capitals of Europe. 
Description - The computer shows you 
a map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 

Cassette E4: Fun to Learn series -
History 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Events in British History. 
British Monarchs. 
Description - From 1066 to 1981, find 
out when important events occurred. 
Recognise monarchs in an identity 
parade. 
Cassette E5: Fun to Learn series -
Mathematics 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Addit ion/Subtract ion. 
Multiplication/Division. 
Description - Questions and answers 
on basic mathematics at different 
levels of difficulty. 
Cassette E6: Fun to Learn series -
Music 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Composers. Musicians. 
Description - Which instrument does 
James Galway play? Who composed 
'Peter Grimes'? 
Cassette E7: Fun to Learn series -
Inventions 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price ~ £6.95. 
Programs - Inventions before 1850. 
Inventions since 1850. 
Description - Who invented television? 
What was the 'dangerous Lucifer'? 
Cassette E8: Fun to Learn series -
Spelling 1 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 
Programs - Series A1-A15. Series B1-B15. 
Description - Listen to the word spoken 
on your tape recorder, then spell it out 
on your ZX81.300 words in total 
suitable for 6-11 year olds. 

Business/household 
Cassette B1: The Collector's Pack (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price ~ £9.95. 
Program - Collector's Pack, plus blank 
tape orside 2for program/data storage. 
Description - This comprehensive pro-
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette. 
Keep your records up to date and 
sorted into order. 

Cassette B2: The Club Record 
Controller (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £9.95. 
Program - Club Record Controller plus 
blank tape on side 2 for program/data 
storage. 
Description - Enables clubs to hold 
records of up to 100 members on one 
cassette. Allows for names, addresses, 
'phone numbers plus five lots of 
additional information - eg type of 
membership. 

Cassette B3: VU-CALC (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 
Program - VU-CALC. 
Description - Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full instructions. 
Cassette B4: VU-RLE (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £7.95. 
Programs - VU-FILE Examples. 
Description - A general-purpose infor-
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 

How to order 
Simply use the FREEPOST order 

form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course. 

iruzlain 
ZX8I 
SOFTWARE 
Sinclair Research Ltd, 
Stanhope Road, Camberley, Surrey, 
GU15 3PS. 
Tel: Camberley (0276) 66104 & 21282. 

f i . To: Sinclair Research, FREEPOST. Camberley. Surrey, GU153BR. 
Please send me the items I have indicated below. 

Qty Cassette Code 
Item 
price Total 

G1 Super Programs 1 30 £4.95 
G2: Super Programs 2 31 £4 95 
G3: Su per Programs 3 32 £4.95 
G4 • Su per Prog rams 4 33 £4.95 
G5 Super Prog rams 5 34 £4.95 
G6: Super Programs 6 35 £4.95 
G7 Super Programs 7 36 £4,95 
G8: Super Programs 8 37 £4.95 
G9: Biorhythms 38 £695 
G10 Backgammon 39 £595 
G11: Chess 40 £6,95 
G12: Fantasy Games 41 £4 75 
G13: Space Raiders 1 Bomber 42 £3.95 
G14: Flight Simulation 43 £595 

1 E1: English Literature 1 44 £695 

Qty Cassette Code 
Item 
price Total 

E2: English Literature 2 45 £695 
E3: Geography 1 46 £695 
E4: History 1 47 £6.95 
E5: Mathematics 1 48 £6.95 
E6: Music 1 49 £6.95 
E7 Inventions 1 50 £695 
E8: Spelling 1 51 £6,95 
B1: Collector's Pack 52 £9.95 
B2 Club Record Controller 53 £9.95 
63: VU-CALC 54 £7.95 
B4 VU-FILE 55 £7.95 
ZX 16K RAM pack 18 £29 95 
ZX Printer 27 £59.95 
Post & packing -
only if ordering hardware £2,95 

TOTAL £ 

I enclose a cheque/postal order to Sinclair Research Ltd for £ . 
Please charge my "Access/Barclaycard/Trustcard no. 
*Please delete a s applicable. 

| Mr/Mrs/Miss i I j j ! 
I Address I i 
M I I I I I l I I I I 

_L 

i I i i i i I l I 
l I I I I I I 

l i I I I I I I 
I I l i I l J_J 

NSA 11 | 
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C A N YOU ESCAPE the Demon's Domain? You 
must find your way through a maze where you 
are confronted by all sorts of dangers. Unsav-
oury characters and gruesome tests conspire to 
ensure that you never gain your freedom. 

The program is written with a master pro-
gram and nine different subroutines. Hach 
subroutine counts as one danger. When Move 
is displayed in the top right-hand corner of the 
screen you move around the maze by using the 
cursor keys, 5 to move left, 6 to move down, 7 
to move up, and 8 to move right. 

Demon's Domain can be made more fun by 
adding your own dangers. Here are a few hints 
if you want to customise the program. 

Line 520 indicates the number of danger 
routines in the program. At the moment the 
number is 9, one for each subroutine. There-
fore, if another routine were added the 
number would have to be altered to 10. 

Each routine goes up in steps of 500. 1000 is 
the first routine, 1500 the second and so on. 
Therefore, another routine must start at 500 
more than the last one. The last danger 
routine currently starts at 5000. 

The routine at line 50 gives quite a long 
delay, then clears the screen. This is useful 
when instructions are printed at the beginning 
of each routine. 

If a player passes the danger, he goes to 
cither line 140 or line 200. Line 140 gives a 
delay, clears the screen, before going on to line 
200. If he fails to negotiate the danger he goes 
to line 9995. This is the lose routine. 
The program structure. 
Line Description 
2-40 Initialise 
50-80 Delay subroutine 
100-140 Print instructions 
200-290 Print domain 
300-570 Make move 

Check for a win 
Witch Edna routine 
Fall into an abyss routine 

1000-1170 The egotistical-gorilla routine 
1500-1640 Hail of barbs routine 
2000-2190 The mad mathematician 
2500-2700 The doors routine 
3000-3120 The crusher routine 
3500-3690 The gruesome-gambler routine 
4000-4200 Baron McDread routine 
4500-4670 The maniacal memory-tester 

routine 
5000-5260 Demon-driver routine 
9995-9999 Lose routine 

; l - ! O N 5 D D i i B X? 1 REH 
2 SLOW 
3 RftN£> 

10 LET fl-11 
20 LET B=0 
30 LET C =© 
4.0 GOTO 1 0 0 
50 POP E=1 TO 
60 NEXT E 
70 CLS 
80 RETURN 

1 1 0 PRINT , , , , , , " T H E SHORTEST R 
OUTE MRY N O T " , , " B E THE B E S T , " 

1 2 0 PRINT , , , , , , " Y O U HRY ONLY H 
0<JE NORTH SOUTH' , , OR E f l S r / ' 

1 3 0 PRINT / / / / / / HOPE R 
LL YE WHO ENTER . 

14-0 GOSUB 50 200 p r i n t 
2 1 0 PRINT 

t o o 

24-0 NEXT E 
2 5 0 PRINT ' 

260 FOR E = 1 TO 
270 PRINT " 

S" 
280 NEXT E 

PRINT " 

S E X I T 

m o 

128 FOR E - l TO 5 
2 3 0 PRINT " 

300 PRINT RT 
3 1 0 PRINT RT 0 , 2 5 ; " 
320 IF INKEYSi < > " " THEN GOTO 3 2 0 
330 LET R$=INKEY$ 
34.® IF R i < " 6 " OR THEN GO 

TO 330 
3 5 0 PRINT RT 0 , 2 5 ; " " ; RT R , B 

*' 3S0 LET — fR$="7"> 
3 7 0 LET B=B + t"R$ = "3"J 
380 PRINT RT R , B ; 
390 LET DrPEEK (PEEK 1 6 3 9 3 + 2 5 6 * 

PEEK 1 6 3 9 9 ) 
3 9 5 I F D < >136 THEN GOTO 5 3 0 
4-00 PRINT " B " 
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DEMON'S DOMAIN 
Once you have taken the 
first step on your journey 
through Demon's Domain 
there is no turning back — 
and only your wits and 
game-playing skills will 
save you from the gaping 
abyss which awaits all 
those who fail. The 
denizens of this sub-
terranean realm will set 
you fiendish tasks and 
torment you with the hail 
of barbs and the crusher. 
Egotistical gorillas and mad 
mathematicians are ready 
and waiting for you. All 
hope abandon, ye who 
enter Joseph Nicholson's 
program for the 16K 
ZX-81. 

4 - 1 0 L E T E = I N T ( R N D * 2 J 
4 - 2 0 I F E = 1 T H E N G O T O 5 0 0 
4 - 3 0 L E T C = C + 1 
4-4-0 I F C O S T H E N G O T O 3 1 0 
4 - 5 0 C L S 
4 - 6 0 P R I N T " T H E U I C K E D U I T C H E D N 

A " .. .. , " T H I N K S T H A T T H E GAME H A S B 
E E N " , . " T O O E A S Y F O R YOU R N D S E N 
o s Y O U " , . . " i ^ M s ^ d w ^ r f S H p a i r f a r M " 

4 - 7 0 L E T A = l l 
4 - 8 0 L E T B = 0 
4 8 5 L E T C = 0 
4 - 3 0 G O T O 1 4 - 0 
5 0 0 L E T C = 0 
5 1 0 C L S 
5 2 0 G O T O ( I N T ( R N D # 9 ) # 5 0 0 ) + 1 0 0 0 
5 3 0 C L S 
5 4 . 0 I F D = 0 T H E N P R I N T " Y O U F E L L 
I N T O AN R B Y S S " 
5 5 0 I F D = 4 - 2 T H E N P R I N T " Y O U H f i V 

E E S C R P E D F R O M " , , , " D E M O N S D O M R I N 
. B U T N E X T T I M E " , , , " Y O U MRY N O T B 
E S O L U C K Y , " 

5 5 0 I F D - 0 T H E N G O T O 9 9 9 5 
5 7 0 S T O P 

1 0 0 0 P R I N T " U 
D 5 H 3 " , J , " T E L L H I M H I S N A M E " , , , " O R 

B E D I S M A N T L E D , " , , , " R F L A S H O F L 
I G H T N I N G " , , , " R E U E f l L S XT B R I E F L Y . 

R I G H T 
1 1 3 0 N E X T E 
1 1 4 . 0 I F R » = B $ T H E N P R I N T 
YOU R R E S R U E D " 
1 1 5 0 I F R * = B $ T H E N G O T O 1 4 - 0 
1 1 6 0 P R I N T " i t e i H B R I P P . • . C R R C K . « 

H P X L O F B A R B ; , , , , " K 

H E E G O T I S T I C A L G O R I 

1 0 1 0 G O S U B 5 0 
1 0 2 0 L E T E = I N T ( R N D * 4 ) 
1 0 3 0 I F E = 0 T H E N L E T A $ = " R t l ( N R L D " 
1 0 4 - 0 I F E = 1 T H E N L E T ft$ = " U I N S T O N 

1 0 5 0 I F E = 2 T H E N L E T R $ = " S T R N L E Y l r 
1 0 6 0 I F E = 3 T H E N L E T A * = " S I D N E Y " 
1 0 7 0 P R I N T R T 1 0 * R N D , 2 5 * R N D ; R $ 
1 O S 0 C L S 
1 0 9 © P R I N T " W H A T I S HY NAME "?" 
1 1 0 0 I N P U T B $ 
1 1 1 0 P R I N T , , " T H A T I S " ; 
1 1 2 0 F O R E = 1 T O 5 0 

1 1 7 0 G O T O 9 9 9 5 
1 5 0 0 P R I N T 
E E P S T I L L AND H O P E . 
1 5 1 0 F O R E = 1 T O 5 0 
1 5 1 3 N E X T E 
1 5 1 6 C L S 
1 5 2 0 P R I N T R T 1 5 , 1 5 ; " E " 
1 5 3 0 F O R E = 0 T O 2 1 
1 5 4 - 0 F O R F = 1 T O 3 
1 5 5 0 P R I N T R T E , R N D * 3 0 ; " / / " 
1 5 6 0 N E X T F 
1 5 7 0 N E X T E 
1 5 8 0 P R I N T A T 1 5 , 1 5 ; 
1 5 9 0 L E T E = P E E K CPEEK 1 6 3 9 3 + 2 5 6 * 
P E E K 1 6 3 9 9 ) 
1 6 0 0 I F E — 1 5 1 T H E N P R I N T R T 0 , 0 ; 
" f c K I J d " .' T A B S O R 9 + S O R 9 + S O R 9 
1 6 1 0 I F E = 1 5 1 T H E N C L S 
1 6 2 0 I F E = 1 5 1 T H E N G O T O 2 0 0 
1 6 3 © P R I N T " 2 B " 
1 6 4 - 0 G O T O 9 9 9 5 
2 0 0 0 P R I N T " E H 
IB" , , , " Y O U MAUE 1 0 S E C O N D S T O A N S 
U E R " 
2 0 1 0 G O S U B 5 0 
2 0 2 0 L E T A » = " " 2 0 3 0 P R I N T " S E H S a H E " ; A T 1 0 , 0 ; 
2 0 4 - 0 F O R E = 1 T O 3 
2 0 5 0 L E T A * = A $ + C H R $ ( I N T ( R N D # 9 ) 
4 - 2 9 ) + " + " 
2 0 6 0 P R I N T fl$<E»2-l T O E * 2 ) ; 
2 0 7 0 N E X T E 
2 0 8 0 L E T R $ = R * + " 0 " 
2 0 9 0 P R I N T R T 1 0 , 1 5 ; " = ? " 
2 1 0 0 P O K E 1 6 4 - 3 6 , 2 5 5 
2 1 1 0 P O K E 1 5 4 - 3 7 , 2 5 5 
2 1 2 0 I N P U T E . . . (continued on next page) 
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(continued from previous page) 

2 1 3 ® L E T D = ( 6 5 5 3 6 - ( P E E K 
5 6 + P E E K 164-37 . ) > J / S O 
2 1 4 . ® P R I N T AT S , ® ; " T H R T TOOK 

S E C O N D S " 

1 6 4 3 6 + ( 2 

; £ > 
I F D > 1 ® T H E N P R I N T " 

2 1 6 ® I F URL ft* 
. 1 4 ; • • a S M d f i & i " 

2 1 7 ® I F URL ~ 
14-; " j 

2 1 6 ® _ I F URL. R * o 1 

T H E N P R I N T R T ® 
T H E N P R I N T AT 

D > 1 ® T H E N G OR 

CHOOSE 

OTO 9 9 9 5 
2 1 9 ® GOTO 1 4 ® 
2 5 0 8 P R I N T ' , , , , " B E H I N 
D ONE I S R S T P R U I N G L I O N " 
2 5 1 ® FOR E =© T O 2 
2 5 2 ® FOR D = 4 T O 1 1 
2 5 3 ® P R I N T R T D , E * 7 + 2 ; " 
2 5 4 0 NEXT D 
2 5 5 0 NEXT E 
2 5 6 ® P R I N T RT 1 3 , 0 ; " 
2 5 7 ® I F I N K E Y $ < : » " " T H E N GOTO 2 5 7 ® 
2 5 8 ® L E T ft$=INK£Y$ 
2 5 9 0 I F fl$<"l" OR ft$>"3" T H E N GO 
T O 2 5 8 0 
2 6 0 ® L E T F = I N T CRNO*3A 
2 6 1 © FOR E =® T O 2 
2 6 2 0 FOR £> =4- TO 1 1 
2 6 3 0 P R I N T R T D , E * 7 + 2 ; " 
2 6 4 ® I F E = F _ R N D D = 7 T H E N P R I N T R 
T D . , E * 7 + 2 ; " a S S f f i " 
2 6 5 0 NEXT D 
2 6 6 0 NEXT E 
2 6 7 0 I F F j - 1 < 2 ^ > R L ft» T H E N P R I N T ft 
T 1 3 , 0 ; i ii — ii 
£ 6 8 0 I E J F + 1 = U R L R » THEN P R I N T R T 

1 3 . . 0 ; '•ISIsfcHfe? C H O M P . - . M U N C H . . . " 
2 6 9 0 I F F 4 1 0 V A L R $ THEN GOTO 14-
0 
2 7 0 0 GOTO 9 9 9 5 
3 0 0 0 P R I N T , , "HMl V 
ONE L E T T E R W I L L S T O P H I H " ; R T 2 1 , 
1 5 ; "B ' " 
3 0 1 0 L E T fl*=CHR* ( I N T ( R N D * 2 6 > + 3 
8 ) 
3 ® 2 0 FOR E = 2 T O 2 1 
3 0 3 0 I F I N K E Y $ < > " " THEN GOTO 3 0 3 
0 
3 0 4 0 L E T B $ = I N K E Y * 
3 0 5 0 I F B $ < " R " OR B * > " Z " T H E N GO 
TO 3 0 4 0 
3 0 6 0 I F B * = R * T H E N GOTO 3 1 1 0 
3 0 7 0 P R I N T R T " 
3 0 8 0 NEXT E 
3 0 9 0 P R I N T R T 1 0 , 3 ; " Y O U R R E C R U S 
H E D , " , " • • i " ; R $ ; " WOULD HRUE S T O P 
P E D H I M " 
3 1 0 0 GOTO 9 9 9 5 
3 1 1 0 P R I N T RT E - l , ® ; *' 
" - C H R t (CODE R S + 1 2 8 > ; 
3 1 2 0 GOTO 14.® 
3 5 0 0 P R I N T G.RUESOMS GRM6L 
" * * * " H R S THOUGHT OF 2 NUMBERS ( 1 
- 9 9 ) " » , , " Y O U H P U E T O SRY I F YOU 
T H I N K T H E " S E C O N D NUHBER I S H 
I G H E R OR L O W E R " , , " T H R N T H E F I R S T 

O N E . " 
3 5 1 0 GOSUB 5 0 
3 5 2 0 L E T D = I N T ( R N D » 9 9 ) + 1 
3 5 3 0 L.ET E = I N T < R N D * 9 9 ) + 1 
3 5 4 ® I F E = D T H E N GOTO 3 5 3 ® 
3 5 5 ® P R I N T " T H E F I R S T NUHBER I S 
" i D , , I S T H E S E C O N D NUMBER H I G H 
E R ( H > , " O R L O W E R i L > 7 " 
3 5 6 0 I F I N K E Y $ < > " " THEN GOTO 3 5 6 
3 5 7 0 L E T R * = I N K E Y » 
3 5 8 0 I F ft $ < > " H " RND ft»o"L" T H E N 

GOTO 3 5 7 ® 
3 5 9 0 P R I N T , , " Y O U T H I N K I T I S 
i 6 0 0 I F R * = " H " T H E N P R I N T ' I * 

3 6 1 0 I F R $ = " L " T H E N P R I N T 
H I G h E 
LOWER 

3 6 2 0 FOR F = 1 T O 5 8 
3 6 3 0 NEXT F 
3 6 4 0 P R I N T / . " X T I S " ; E 
3 6 5 0 I F E > D RND ft»-"H" OR E <D RN 
D R f ^ - L " T H E N GOTO 3 6 8 ® 
3 8 6 ® P R I N T , , " H U R R R H YOU 
3 6 "70 GOTO 9 9 9 5 

3 6 8 0 P R I N T > . " C U R S E S YOU ffiKS" 
3 6 9 0 GOTO 14-0 
4 0 0 0 P R I N T "fcfclsfaMMgWMglsfeW" , f f . " C 
H R L L E N G E S YOU T O R D U E L . " > > > " T O 
S T R Y R L I U E YOU MUST S H O O T " * H I 
M F I R S T . P R E S S RNY KEY T O S H O O T " 
4 0 1 ® GOSUB 5 ® 
4 0 2 ® P R I N T " BRRON 

Y O U " 
4 0 3 ® FOR F = 1 T O 7 
4.04.® P R I N T R T 4- , 1 4 - - F ; " S " ; T R B F + l 
4-; " f j " 
4 0 5 0 I F F = 7 T H E N GOTO 4 - 1 0 O 
4 0 6 0 FOR E = 1 T O 1 0 
4 © 7 » N E X T E 
4 0 8 0 P R I N T RT 4 - , 1 4 - F ; " " ; T R B F + l 
4 ; " " 
4 0 9 0 NEXT F 
4 1 0 0 I F I N K E Y $ < > " " THEN GOTO 4 - 1 9 0 
4 1 1 0 P R I N T RT 0 , 1 2 ; " f g a S E H " 
4 1 2 0 FOR F = 1 T O 5 
4 1 3 0 I F I N K E Y $ < > " " THEN GOTO 4 - 1 7 
0 
4 1 4 - 0 NEXT F 
4 1 5 ® P R I N T R T 4 - , 3 ; " 

4 1 6 0 GOTO 9 9 9 5 
4 1 7 0 P R I N T R T 4 . ^ 7 ; " 

J U D G E 
4 1 8 8 GOTO 1 4 0 
4 1 9 ® P R I N T RT 3 , ® ; "HBaaSt i 
K I L L S Y O U " 
4 2 0 0 GOTO 9 9 9 5 
4 5 0 0 P R I N T "H , 
i 3 ^ 6 @ 3 " , , , " M E M O R I Z E T H I S TO P R C ! 
FY HIM." 
4 5 1 0 GOSUB 5 ® 
4 5 2 0 L E T 5 = I N T ( 5 * R N D + 5 > 
4 5 3 0 L E T ft*:="** 
4 5 4 0 P P I N T " I H O P E YOU GET I T WR 
ONG" 
4 - 5 5 0 FOR E = 1 T O D 
4 5 6 0 L E T R $ = R $ + C H R $ ( 3 8 + 2 5 * R N D > 
4 5 7 0 NEXT E 
4 S 3 ® P R I N T R T 1 0 , 1 2 ; f t * 
4 - 5 9 0 FOR E = 1 T O 2 * D + ® „ 5 s D * * 2 
4 6 0 0 N E X T E 
4 6 1 0 C L S 
4 6 2 0 P R I N T " U H R T WRS I T 7 " 
4 6 3 0 I N P U T 8 $ 
4-64.«a I F » $ < > & $ THEN P R I N T , 

CORRECT 
1 4 0 

W R O N G . L 'J 
4 6 5 0 P R I N T * / R * , " I 
4 . 6 6 0 I F R $ = B * T H E N GOTO 
4 6 7 0 GOTO 9 9 9 S 
5 0 0 0 P R I N T " S B K S 8 ! » 5 S H 8 a S " , , , , " Y O 
U HRUE T O D R I V E " , , , " Y O U R CRR B E T 
WEEN T H E F I R E S O F " , , / ' H E L L . U I T H O 
UT B U R N I N G T O " , , , " D E R T H BY H I T T I 
NG T H E M . " , , , " g | TO MOUE L E F T , B T O 

MOVE R I G H T " 
5 0 1 ® GOSUB 5 ® 
5 0 2 0 FOR D = 0 TO 8 
5 0 3 0 P R I N T ftT D , 1 0 ; * * | S 
5 0 4 0 NEXT D 
5 0 5 0 L E T E = P E E K 1 6 3 9 S + 2 S 6 * P E E K 1 
6 3 9 7 + 1 
5 0 6 0 L E T F = 1® 
5 0 7 0 L E T G = F + 2 
5 0 8 0 L E T 0 = 0 
S ® 9 ® P R I N T R T 9 , F ; " I f " ; T R B ( F + 4 . J ; i I M I I 

5 1 0 ® L E T F = F + I N T ( 3 * R N D ) - 1 
5 1 1 ® I F F < 0 T H E N L E T F = ® 
5 1 2 0 I F F +4- > 3 1 T H E N L E T F = 2 7 
5 1 3 0 L E T G = G + ( I N K E Y $ = " 8 " RND G < 3 
1> - ( I N K E Y $ = " 5 " RND G > 0 ) 
5 1 6 0 S C R O L L 
5 1 7 0 P R I N T R T 2 1 , 3 1 ; " " 
5 1 8 0 I F P E E K (E+G.) < > 8 T H E N GOTO 
5 2 0 0 
5 1 9 0 GOTO 5 2 5 ® 
5 2 0 ® P R I N T R T ® , G ; " S " 
5 2 1 ® L E T D = D + 1 
5 2 2 0 I F D <4® T H E N GOTO 5 0 9 0 
5 2 3 0 P R I N T R T 2 1 , 1 0 ; " S £ H @ " 
5 2 4 0 GOTO 14-0 
g 2 5 ® P R I N T R T 2 1 , 1 0 ; "YOU R R E 

5 2 6 0 GOTO 9 9 9 5 
9 9 9 5 GOSUB 5 ® 
i l l ? P S ^ . i ^ W 
§9 9 8 P R I N T ' 

9 9 9 N E X T E 

, , , , 
NOT HE 
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ZX81 
ECONOMIC KEYBOARD 

£11.95 
Individually handmade and thoroughly tested before dispatch, 
unconventional but practical, 

A SINCLAIR USER'S ANSWER 
TO A SINCLAIR USER'S PROBLEM 

It's reliable, enjoyable and inexpensive; and it comes with a 
money-back guarantee if you don't agree. 

It is NOT a full-sized typewriter keyboard with full-travel keys to be 
wired up in some way to your computer. 

IT IS: 
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's 
flat keyboard 
NEAT AND UNOBTRUSIVE, in no way interesting with any 
other expansion 
SURE IN KEYSTROKE 
FAST AND EASY TO OPERATE 
ATTRACTIVE TO LOOK AT 

IT HAS: 
A SLIM BLACK BOARD with 
ENLARGED AND RAISED KEYS which are 
COLOUR-CODED AND EASY TO READ, and offers 
SWIFT LOCATION OF FUNCTIONS etc. 

MAKE YOUR ZX81 A REAL PLEASURE TO USE 
Send cheque/ P. 0. for £11.95 to: 

DAVID HEARTFORD 
91, High Street, Evesham, Worcs, 

WR11 4DT 

"The Lady 
Is Not 

For Turning" 
BUT ARE YOU? 
You are P.M. and Chancellor of 'Great Britain'. You must select the party 
you wish to represent and your AIM is to stay in office for as long as 
possible. 
You must control INFLATION and UNEMPLOYMENT, maintain the 
EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR. The 
game is split into SECTORS: COUNTRY PROFILE; SHOPPING BASKET; 
BUDGET DAY (A) & (B); REFORM OPPORTUNITIES; and most important 
every 5 years ELECTION NIGHT. 
A facility exists to SAVE your game to continue later. 
The game is called GREAT BRITAIN LIMITED. 
INHERITANCE: A 2 part game full of excitement. Prove your financial 
acumen in PART 1 by investing wisely at the stock and metal markets. (If 
desperate for funds try the CASINO or HORSE RACES). Enter the world of 
BIG BUSINESS in PART 2. Find the secret formula for PARADISE COLA; 
manufacture & market the drink and cope wish STRIKES, FIRES, and 
FRAUDS. Your aim is to become a MILLIONAIRE. 
AROUND EUROPE IN 80 Hours: Race around Europe collecting 
SOUVENIRS, avoiding RISKS, exchanging CURRENCIES etc. line!. 2 
player version I. 

ALL GAMES ARE AVAILABLE IMMEDIATELY ON ZX81 16K RAM. 
£4.95 Each; 2 for £8.25; All 3 on quality C60 £10.50 send for details 

of SPECIAL versions for BBC & SPECTRUM. 

SIMON W HESSEL 
DEPT. Y, 

15 LYTHAM COURT, CARDWELL CRESCENT, 
SUNNINGHILL, BERKSHIRE. 

TEL. ASCOT 25179 
All games are fully guaran teed Fast service 

FLOPPY DISC DRIVES 
Single and Dual 40 track for BBC Micro 
CALL FOR BEST PRICES! 

OUJC3 M I C R O 
BBC COMPUTER MODEL K £299 + VAT 
BBC COMPUTER MODEL B' £399 + VAT 
BBC COMPUTER WITH DISC £ Phone 

High resolution 18 MHZ 12" 
Green Phosphor Monitor 

£ 9 9 . 0 Q + v a t 
BBC Cable£4.95 
OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 
Books. Cables. Joy Sticks. Cassette Decks. Dust Covers, 
Teletext Adaptor. 
SEND FOR PRICE LIST 

SEIK0SHAGP-100A 

• 00T MATRIX PRINTER 
• 80 CHARACTERS PER LINE 
"ic 30 CHARS/SEC 
• FREE HI-RES0LUTI0N DUMP OUT' LISTING 

£195 -l- VAT. Carr £6 BBC Printer Cable £16 + VAT 

O O C 3 M I C R O 
SPACE WARP. ..£11.50 BBC MULTIFILE.. . £25.00 
BBC CHESS £11.50 BBC BACKGAMMON.£ 8.00 

BBC GOLF £ 7.00 
MUNCHYMAN £ 5.95 
SNAPPER £11.50 
DEFENDER £11.50 

O O 0 M I C R D 

MICRO UPGRADES 
RAM KITS: Upgrades the Model ft' to 32K RAM 
Supplied with full fitting instructions. . £29.90 + VAT 
ANALOGUE KITS: Suitable for adding joysticks, 
controllers etc £15.00 + VAT 
PRINTER INTERFACES 1/0 PORT: Enables a 
Centronic Interface printer to be attached... £16.00 + VAT 
MODEL 'A' TO MODEL'B' UPGRADE 
£89.00 +VAT (fitted) 
DISC EXPANSION Phone 
DISC DRIVES Phone 
COLOUR MONITORS £249 00 +VAT 
Send for (Jelais on other items, cables, cassettes, plugs, 
software 6tc 
WHY NOTSENO YOUR MACHINE TO US FOR 
UPGRADING? 

EPSON MX80 F/T3 - The printer recommended for the 
BBC Microcomputer 
* Dot Matrix P r i n t e r * HhResolution Graphics 
•k 80 Cps ^ ^ p t t * Bi-directional Printing 

a a . f 5 2 

J \ I T I f V m i f j i n i W Telephone STD (0438) 65385 [ B j 
— 2 Daltry Close, Old Town, Stevenage. 
— ~ Informal — — — — — — • - - m ^mm m^m 
i W Telephone STD (0438) 65385 [ B j 
— 2 Daltry Close, Old Town, Stevenage. 
— ~ Informal & 

ion Centre. 
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INTERVIEW 
THE BUSINESS OF M 
A new recording star 
has emerged from the 
mists of the Mersey — 
Bug-Byte software has 
sold 500,000 cassette 
games already and 
doubles its sales every 
three months. Meirion 
Jones headed north to 
ask Tony Baden how he 
and Tony Milner turned 
a pastime into profit. 
Ko WONDER Tony Baden looks smug 
— if you had turned a student hobby 
into a million-pound business in just 
over a year so would you. 

Two years ago he was studying 
Chemistry at Oxford when Tony 
Mitncr, a student in the next room, 
bought a ZX-80. They played with 
the machine and wrote a few pro-
grams before noticing that no-one 
seemed to be selling ZX-80 software. 

A £3 classified advertisement paid 
dividends. To their surprise, the 40 
cassettes they had recorded were all 
sold in two weeks so one night in the 
pub they thought up a company 
name, sent off the £1 fee, and Bug-
Byte was born. 

Tony Baden freely admits they 
made mistakes early on. "We had 

'We had doubled our 
advertising and 

halved our sales' 

some problems but people seemed to 
be more tolerant in those days". The 
company developed into a relatively 
profitable sideline while they con-
tinued their studies, but they did not 
think a student accommodation 
address would sound very confi-
dence-inspiring, so they used an 
address in Coventry where Tony 
Milner hailed from. 

As soon as they could acquire an 
Atom, the pair set about writing 
Acorn games. From the outside the 
operation was beginning to look pro-
fessional. "At first we pretended wc 
were bigger than we were". Just 
before Christmas 1980 Bug-Byte's 
sales reach £150 in one week and the 
potential of the business became 
clear to them. 

Early in 198), just months from 
the end of their college careers, the 

two Tonys gambled on placing a full 
page advertisement for the ZX-80 
tapes. Unfortunately Clivc Sinclair 
chose the same month to launch his 
new ZX-81: "We had doubled our 
advertising and halved our sales", 
admits Baden. 

The time had arrived for decisions. 
Undeterred by the advertising 
fiasco, they dccidcd to bccomc full-
time partners in Bug-Byte when they 
left Oxford rather than pursue safe 
careers such as computer program-
ming. "I'm glad I didn't", says Tony 
Baden. A third friend from Oxford 
was supposed to join them but "he 
never turned up". 

(l wrote eight 
cassette games in 

one day once' 

Tonv Baden wanted to set up shop 
in his home town, so they moved 
into the Albany, Old Hall Street, 
Liverpool in July 3981. They 
quickly developed games software 
for the ZX-81. At first they produced 
all the programs themselves: "I 
wrote eight in one day once", but 

gradually built up a team of outside 
programmers they could trust, who 
earned 20 percent royalties on sales 
of their games. 

Tony Baden has abandoned pro-
gramming to concentrate on running 
the business, leaving Tony Milner to 
the joys of machine-code. The best-
selling programs are still originated 
inside the company, which now 
employs 12 people with an average 
age of 19 — including a programmer 
who is just 16. Games are developed 
on Apples 3nd then translated to fit 
particular machines. 

Bug-Byte still contracts out for 
particular programs which it needs 
— say, an invader program for a new 
computer — and is interested in 
buying up innovative software ideas, 
for cash now rather than the royal-
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AKING A Mill ION 
ties Bug-Byte used to offer. At the 
moment Rug-Byte buys games from 
about 20 regulars but "we always 
need more programmers". 

At first Bug-Bvte had to labor-
iously duplicate tapes but now after 
production of the originals manuf-
acture is subcontracted under strict 
control. "We are so confident of the 
quality that we can guarantee our 
casscttcs for a year — we don't get 
many returned", says Baden. 

Bug-Byte is now selling 10 times 
as much as it was a year ago. "Our 
sales double every three months". 
He claims that the company has 
already sold 500,000 cassette games. 

He docs not have a very high 
opinion of the hardware manufac-
turers. "They've never really been 
helpful. We've had several problems 
with Acorn — we're not too happy 
with the BBC Micro". Bug-Byte's 
BBC was full of bugs when it finally 
arrived. As for the Spectrum: 
"We've had four of them — three 
don't work". 

"We ignored the Vic for a while", 
Tony Baden admits. He feared that 
Commodore with its experience 
gained on the Pet would swamp the 

'We've had four 
Spectrums — three 

don't work' 

market with high-quality converted 
software. Commodore was surpris-
ingly slow to produce an extensive 
range of software and when it mater-
ialised the prices were high enough 
to allow independent software 
houses to easily undercut them. 
Tony Baden is disappointed with the 
machine: "The Vic has not made the 
impression wc cxpcctcd", but he is 
looking forward to its successors, the 
Vic-10 and Vic-40/64. 

Bug-Byte found it difficult to win 
Acorn approval for its software, and 
spent three months in fruitless 
negotiations with Sinclair to provide 
programs for the Spcctrum. Now 
Sinclair plans to unleash a flood of 
500 programs on to the market start-
ing with a Welcome package which 
will be despatched with all new 
Spectnims from next week. Predict-
ably Tony Baden is critical: "They 
are doing it the wrong way". 

Baden believes that confidence 
must be creatcd by building up a 
wide range of proven programs and 
then improving the packaging so 

that they look attractive enough to 
stand out on a shelf in a store. Soft-
ware is moving out of the small 
advertisements and into your local 
shops. He compares his business 
with the record industry — it is no 
coincidence that Bug-Byte casscttcs 
have acquired album-style covers. 
Tony Baden extols the virtues of 
"better advertising, better present-
ation", He cxpccts home computers 
to be sold in different shops from 
what you play in them — just as 
most record shops do not sell record 
players. Of course, chain stores will 
soon be selling both. 

The home-computer software busi-
ness is losing its innocence. Bug-
Byte now employs an advertising 
agency and is considering racy tele-
vision and radio commercials. 

Baden has already signed up 100 
dealers and hopes to have 500 within 
two years. He claims that Bug-Byte 
"provides the best service and back-
up dealers can find". Negotiations 
with High Street chainstores to sell 
software over the countcr arc going 
well. Last Christmas despite a rogue 
batch of "2,000 rotten tapes" Bug-
Byte did well. A major winter offen-
sive is already planned, 

"This year with six months pre-
paration, sales could be pheno-
menal", says Baden. The hype, at 
least, is reminiscent of the record 

industry. With manufacturers launch-
ing a new home computer every 
month for the foreseeable future, per-
haps Tony Baden is not so rash in 
predicting that "every home will 
have one by the end of next year". 
The new (xnnmodores and the Acorn 
Electron seem set to open up the 
market established by the 7.X-80/81, 
the Atom, the Spcctrum and now the 
Dragon. Nevertheless he believes 
that buyers will need to spend less to 
obtain the kind of machine they 
want. He cites the £50, 16K Bina-
tonc which will offer colour and 
sound. 

Tony Baden expects people to 
spend "more on software than on 
hardware — at least the cost of the 
machinc every year. In the same way 
that you have a record collection 
which costs more than your rccord 
player". He does not think the com-
puter manufacturers will satisfy the 
demand. "They've very distant, so 
wrapped up in their hardware that 
they don't realise software is where 
it's at". 

The rcccnt Atari advertising blitz 
on television seems to show that 
some manufacturers have become 
aware that "software sells hard-
ware". 

So far Bug-Byte has grown almost 
unnoticed into a major supplier of 
games software, without having to 

rely on loans or government grants. 
"Just the occasional overdraft". 
Now Bug-Byte is having to cope 
with the problems that success 
brings in its wake. 

Baden hopes it will not be neces-
sary to move too far from the 
Alersey: "I'd tike to stay up here — 1 

'Every home will 
have a computer by 
the end of next year' 

like Liverpool — but we may open a 
London office". He does not see 
why companies who make anything 
to do with computers should have to 
be based around Cambridge or just 
off the M4 to be taken seriously: 
"We should be judged on our pro-
ducts". 

One group that are taking Bug-
Byte seriously are software pirates. 
Imitation may be the sincerest form 
of flattery but it is not one that soft-
ware publishers enjoy. Baden sees 
unauthorised copying of programs as 
a threat. Software libraries are now 
trying to exploit loophocs in the law 
to operate a lending service with 
cassettes. 

Could you be trusted not to make a 
duplicate of a good game you had 
borrowed? Making it difficult to 
unlock the program does not help if 
a direct copy can be made on tape. 
Considering Tony Baden's regard 
for the record industry it should 
comc as no surprise to hear that Bug-
Byte is experimenting with tech-
niques to make rerecording its own 
casscttcs impossible. 

"Software sales will be worth 
billions over the next few years and 
we intend to be undisputed market 
leaders", says Baden. So far Bug-
Byte has avoided serious software 
but games alone should allow them 
plenty of scope in the immediate 
future. 

The company must be a juicy 
target for a large group to t3ke over. 
"I'm open to offers", quips Baden, 
"but have they got the expertise? — I 
don't think so". 

Complete with natty waistcoat and 
an Osborne lying casually on a desk 
Tony Baden looks every inch a 
1980s' boy wonder, but has it been 
at the cost of the 24-hour grind des-
cribed by some refugees from the 
micro industry? "No — I've enjoyed 
it, I don't work all night". 
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Your marksmanship will decide 
whether the duck has any more 
than just a sporting chance in 
David Prosser's shooting game 
for the unexpanded Vic. 
DUCK SHOOT is a semi-serious game for the 
unexpanded Vic-20. The player enters an 
angle through which a gun is turned and then 
fired. The higher the angle entered, the less 
distance the shell will covcr from the gun. The 
shell can be made to cover different distances 
by varying the angle. 

This can be an educational and recreational 
game. Young players become aware of the use 
of angles even though it is just a game to them. 
The program makes full use of colour graphics 
and accompanying sound effects . T h e 
behaviour of the shells is not as straight-
forward as at first it may seem. 

When run, the program displays the title 
page while waiting for the user to press the f l 
key. The computer, after producing a bleeping 
sound 10 times, will play a tune until the f l 
key is pressed at the appropriate time. 

After the fl key has been pressed, a picture 
appears of a duck and moon on the right-hand 
side of the screen. Each time the game is 
played the moon and duck appear in different 
positions. Occasionally the duck will be well 
over to the right and the moon well over to the 
left, thus with three shots it is quite easy. On 
other occasions the user will have to shoot 
very accurately for the moon may block the 
path of the shell to the duck. 

To score a point, the shell must hit the duck 
on the back. If the shell hits the duck any-
where else, an appropriate sound is output 
followed by a comment at the top of the 
screen. T h e duck moves a random quantity of 
spaces. 

There are three shots to each game and five 
games are provided for. These can be changed 
easily by changing the lines indicated in the 
accompanying program documentation. If the 
shell hits the moon, the program automatically 
moves on to the next game, after producing 
some sound and graphics effects. 

Possible improvements to the program 
could be made by defining your own graphics, 
with additional memory, to improve the detail. 
Instead of the present score system, you could 
amend it to take into account the quantity of 
shots which the player takes to hit the duck. 
Extra foul points could be implemented in 
case you shoot the moon. Those who feel the 
game is a little cruel, could change the duck 
into a battleship or something else. Sound 
effects and comments would have to be 
changed, but the bulk of the program would 
need no alterations. 

Lastly, sound cffccts could be changed 
including different tunes at the beginning and 
throughout. 

Line 300 has 89 characters in it, even 
though the Vic manual states only 88 are 
allowed per program line. This is achieved by 
replacing Print with its abbreviated form ?. 
This leaves four extra spaces at the end of the 
line, one of which is used for the extra 
character. If the line is now listed, the question 
mark is replaced by Print and the line uses up 
to 89 characters. By abbreviating in this way, 
much longer command lines can be created. 

Line Description 
006 This sets the original screen 

colour to red with a red border. 
007 This line sets up all the sound 

variable locations which are — V 
for the volume. S2 for the sound-
box location, S3 being another 
sound box location and finally 
NO which is the white-noise 
generator location. 

010 The purpose of this line is to 
Poke coloured blocks both at the 
top and the bottom of the screen 
using logic Ands to do so. 

011 to 016 These lines are used to output 
the title page. 

021 Here, any key pressed while the 
music is playing is reset and a 
count is set up which governs 
how many times f 1 flashes. 

022 to 023 These two lines flash f1 while 
producing an accompanying 

GAMES 
DUCK 

'm 
ir-* 

n 

0 REN DAVID PROSSER 
1 REM TU-4-5-82, 
2 REM 
3 REM 
4 REM SHELDON HEATH. 
5 REM 
6 PRINT'TM" P0KE36S?S,42 
" V=3*878 : S2-V-3 33=V-2-NO-V-1 
10 FORX-0TO21 POKE38400+X,<XfiND?>:POKE7e80+X,160:POKE38884+X,<XAND7>:POKES!64+X 
166;NEXT 
11 PRINT"JSH*»MMIS ' PRINT' i»M»i:< DUCK SHOOT " 
12 PRINT"&MMI ' PRINT":>MMI "OR » PRINT" S»MMI tl 
13 PRINT" :»»MI VIC-28 " PRINT";»»»! 
14 PRINT "M IBY DAVID PROSSER" PRINT" iSHELDON HEATH" 
15 PRINT"»MM»MI*lLflBAMft" PRINT"5»MPM»M I H " PRMT"7WMMM»I 
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HOOT 

024 

026 

030 

035 

045 to 060 
070 

100 

111 

160 
- ; ; 

175 

1 Jj> > 

197 

210 to 215 

350 

415 

420 

500 
600 
615 

700 

bleeping sound to attract the 
user's attention. 
Line 24 scans the keyboard and 
tests if the f1 key has been 
pressed. 
The data pointer is reset so that 
the tune can be played again. 
The quantity of games to be 
played is set by this line. 
In this line the screen and border 
colours are changed to those 
used in the game, which is a 
green border and a purple 
screen. 
The shape of the moon and of 
the duck. 
Produces the rest of the picture. 
This line controls how many 
attempts the user has to shoot 
the duck. 
SP controls the intensity of the 
plot. The higher the intensity, 
the slower the plot is. 
The angle at which the shell is 
fired is calculated here. 
This line is used to plot each shell 
in a different colour. 
TE is used as a logic variable so 
that if TE equals —1 the rest of 
the If Then statement is obeyed. 
If TE equals 0 then it is not. 
This line works out the user's 
score in the form of a percentage 
so that the user can control and 
alter the amount of games 
These line flash the Y and the N 
on and off while also outputting 
a bleeping sound. 
The colour of the duck's tail is 
changed three times, after the 
shell has hit it. 
If the shell hits the duck on the 
nose or on the chest, the output 
is the same, the beak flashes on 
and off. If the shell hits the duck 
in the chest, then PO, the 
position, needs to have 22 sub-
tracted to set PO to the position 
directly below the beak. 
This tine causes the duck's beak 
to flash. 
This subroutine plays a tune. 
Subroutine to move the duck. 
Another line using logic. If T2 
equals —1 then the line is 
obeyed otherwise the rest of the 
line is ignored. 
This line makes the screen 
shake. 

50 

114 
115 

135 

145 

16 PR INT ' *ITF*PRESS <F1> TO BEGIN. " 
20 POKEV,15 
21 POKE FORO1TD10 
22 PRINT'-imiliBMMMlUKFOS" P0KES3- 225 FORDE=lTQ150 NEXT " FRlNT'UillMlBHIl 

!<F1>" 
23 PQKES3,0:F0RDE=1TO 150 NEXT 
24 GETflJ:IFfif=CHR$(l33>THEN27 25 NEXTQ 
26 GOSUE580:G0TO21 

38 F0RGflME»lT05 * ' M » » W » M » » W 
35 P R I N T P O K E 3 6 8 7 9 , 7 7 
40 a^SVl lWiHIB ' .dial:* « " :F - - / ;=RHDc i ) * l l+? 'P2K=RNDcn*8+ l l 
45 PRINTi_EFT*(CD.f, 19) , "IBBBBlEirV ' f l l l P ' P l I M i r :PRINT"»I3-<U; 
5C PRINT 'liS 3 
55 PRI NT ".TV1 LEFT* (CRf, F'2X) BLW 
60 PR I NT " i&KWsr LEFT * <CR*, P?i>M$ 
55 POKEV,15 
79 FORRTTEMPT=1T03 
75 PRINT 
AE INPUT-SINGLE <20-90)",RN 
55 3FrlH<28ORflN>30THEN?5 

J0KENQ,130 -F0RDE=ITO20©:NEXT:POKENO,0 
IFriN>86THENTE ! ,-l 

100 fiG=Sl-fiN SP=>fiG/100 
•05 nN=«V6 . 42598497 
110 FORX*0TO22STEPSP 
111 V=20*SIN < X/f lN ) 
112 PGKES3,231+Y POKEV,1S-.65*Y 
113 Y=22-Y 

IFV>22THEN176 
V=rNT<Y> V-22*V 

120 P0=7638+X+V = C-30720+PO 
125 IFPEEK < PO)-320RPEEK (PO)=46T HEN160 
130 POKES3,0:IFX<11RNDV>330TH£N170 

IFYC330THEN250 
IFPEEK < F0)=2540RPE EK < PO >=225THEN460 
IFPEEK < PO > =123THEN335 

150 IFPEEK< P0)*160THEN231 
155 GOTO180 
160 POKEC,ATTEMPT POKEPO,46 
165 NEXT 
170 PGKES3,0 
175 IFTETHEHPRINT"«:J YOU SHOT YOURSELF ! ! ; TE=8:GOTO700 
188 NEXTflTTEMPT 
190 NEXTGflME 
195 F0RI€=1 T01006 • NEXT • PRINT "Da" POKE36379, 42 = PRIMT"J! ; :*M>»MBCuRE D W " 
197 FERC£NT=NU/<GRME-1 >.+ 180 
200 PRINT" yOU HhVE SCORES " PRINT"»MiMMrMHPERCENT"Z* 
210 POKEV,15 F0Ru=iT05-PRINTLEFTf<CD*, 15>"*MHNDTHER G0< aVB-':«f)?"; P0KES3,225 
212 FOR£E=lTO 150 • NEXT:POKES3.• 0 • PRINTIBailMtr 
215 FORCE=1 TO150:NEXTDE,0:POKE198,0 
216 GETiif IFAt=""THEN216 
217 3 FHI " "Y"T HENRUH 
218 IFf i»O"N"THEN210 
219 END 
231 PRINT "3:1 D E fi B ! ! 
235 PFTLNTLEFT*<CD*, 14> " » i M R.I.P , J t l i M l i r '(l l l i ."ri l l I t i l l I " 
240 GOSUB500:NU-NU+1 
245 GOTO190 
250 POKEY,15 
255 IFP'/.-P2/i>-2fiHDP?i-P2/£<3THENPR 1 NT"aid I T ' S GONNA HIT HE " FORDE=1TO1500NE 

XT 72=- I GOSUB600 
300 F0RX"5T016 : PRINTLEFTf<CD*,X>LEFT$<CRi, P'/,) " « >11 >11 el Ml "LEFT$<CD*,X+1)LEFT* 

<CR»,PK)M* 
505 P0KES3,X+237 F0RDE=1TO20•NEXTDE 
310 NEXT 
315 P0KES3,0 
316 PRIHT"Jj;J4 M I S S E D ! ! 
320 P0KEN0,ISO F0RL=1T01 FORN-9TO0STEP-1:POKEV,M:F0RN=1T075;NEXTN 
325 NEXTM,L POKEHO,0POK£S3,3 
330 GOTO190 
335 PRINT"33 C H E E K Y ! ! 
340 POKEV115 FORL=148TO220STEP.7:P0KES2,L•NEXTL:FORL=128TO206:P0KES2,L•NEXTL 
245 FORL=280TO128STEP-1 POKES2,L;NEXTLPOKES2,8 
350 FORI=0TO2 POKEC,I :F0RDELRY=1TO500•NEXTDELRV•NEXT 
355 GOSUB600 GOTO170 
400 PRINT"cj;i O U C H ' ! 
405 POKEV,15 P0KES2,148:F0RDE=1TO200 NEXTEE:P0KES2,8:F0RDE=1TO60•NEXTDE 
410 POk ES2,128 F0RDE=1T0458:NEXTDE:P0KES2,0 
415 1FPEEK <PO>"225THENPO=PO-22 
420 FORIs1T03:P0KEP0.225 FORDELflY=1TO500•NEXT -POKEPO,254•FORDELfiY-lTO580•NEXTDE 

LAY NEXT 
425 OOSUP-600 GOTO 170 
500 RESTORE 

POKEV,15 
-0RW= 1T026+EX ^ REFIDH, D 

515 P0KES2.N P0KES3,N 
520 F0RDE=1T0D*65 NEXTDE 
525 P0KES2,8 :P0KES3,0 FuRDE=lT05*D NEXTDE 
530 NEXTW:RETURN 
535 I i f l T f t l 8 7 , 4 , 1 8 7 , 4 , 2 8 1 , 2 , 2 8 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 

.183 ,2 
540 D A T F I 1 9 5 , 2 , 1 9 5 , 2 , 2 0 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 

• 0 , 1 2 
600 PRINTLEFT»<CM,21)LEFT*<CR*,P2X>"1 f l l l l 1" 
605 DI=1 
610 IFP2ff> 1STH6NDI ="-1 
615 IF T2THENT2=0 P2?;=P2X+D I *4 : G0T0625 
620 P2?i=P2K+DI+RND(l>:+4 
625 PRINTLEFTf<CR*,P2X)DUf RETURN 
"00 POKEV-15•FORX=I5TO0STEP-.3 POKE36S80,RND<1>*3+11=P0KE36881,RND<1)*2+37:POKE 

NO,160+X _ 
731 rORB£=lTO10:NEXTDE,X;POKENO,0'GOTO190 

5G1 
505 
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Complete Sinclair 2X81 
BASIC course 
At last, a comprehensive text for your 
Sinclair ZX8V The comple te BASIC Course i 
o monual wtvch will immedtatelv become 
an >ndsspen$ib!e work of reference for an 
your ZX81 programming 

Whether you have never aone any 
programming or whether you are on 
exper ienced microcomputer user, the 
Complete BASIC Course will provide 
a n mva:uabie a id 

Not only s o Programs for the 
Sinclair ZX81: IK — 
Not only over 3 0 programs, from a rcade 
games to the final challenging Draughts 
playing program, which ail (if into the 
unexpanaed IK Sinclair ZX81 but oiso notes 
on how these programs were written and 
special tips! Great value" 
Machine Language 
Programming Made Simple for 
the Sinclair — 
A comp le le beginner's guide to the 
computer 's o w n language - ZSO machine 
longuoge Machine longuoge programs 
enable you to save on memory and 
typically give you programs mat r u n 10-30 
times faster lhan BASIC progroms 

2X81 ROM Disassembly Part a 
This boo* is tor the programmer that needs 
comple te answers about the ZX31. Or 
Logan has examined an routines m the ROM 
and here he comments on eocn one it 
covers an ROM locations from OOOOH to 
OF54H. a n d includes all functions except for 
the routines used in the floating pcxnt 
calculator 
understanding Your ZX81 ROM 
A brilliant guide for more exper iences 
programmers by Dr ion Logan this book 
illustrates the Snclor's own operot ing 
system o n d now you c c n use it 

I l i e E s s e n t i a l 

l o f l w a i e C o m p a n y % 
We are pleased to announce 

the opening of our new shop at 
the TECHNICAL LEISURE CENTRE, 

1, GRANGEWAY, KILBURN, 
LONDON, NW6. 

Come and 
see our 
exc i t ing 
range for 

ZX81, TRS80 
VIDEO GENIE 

OUR GREAT 
NEW 

CATALOGUE 
IS NOW 

AVAILABLE 

SEND S.A.E, 

Order Form: 

Orders to 
The Essential Sof tware C o m p a n y , Dept BT 
(Visconl l Ltd.) 
47 Brunswick Centre. London WC1N 1 A f 

N A M E : 

A D D R E S S : 

Postcode -

The Complete 
Sinclair ZX 8 i 8ASIC Course £17 50CI 
Basic Course 
Programs on Cassette C 2 50 • 
Sinclair ZX 8i ROM Disassembly 
Part A • D000H-OF54H £ 7 OC O 
Not Only 30 Programs/Sinclair 
-ZX8l: lK £ 6 95 • 
Macume Language 
Programming Made Simple £ 8 95 • 
Understanding Your ZX 81 ROM £ 8 95 Q 
Postage and Packing £ 070 

• Remittance enclosed 

TRS80 VIDEO GENIE 

3-D means that as you wander through the mazes and buildings, a full screen 
graphic display constantly shows your position in a perspective format as 

though you were actually there! This "'rat's eye'' view adds an entirely new 
dimension to adventure. 

English language commands can be entered at any time to manipulate your 
environment. The command sets are extensive and sophisticated. 

Deathmaze 5000 and Labyrinth allow the traditional one and two word 
commands. Asylum incorporates our Advanced Language Interpreter 

(ALI), which allows full sentence input. Deathmaze and Labyrjnth consist 
of over 550 locations! Asylum tops 1200 locations! 

Deathmaze 5000 places you on the Asylum places you on a cot in a 
top floor of a five storey building. 

Labyrinth places you in a maze of 
gigantic proportions. But you are not 
alone! A minotaur searches for you, 
seeking a grisly meal. You must find 
weapons, spells, and treasures. 
You must deal with ghosts and cave 
gnomes. You must avoid the 
minotaur until the moment is right for 
the final battle. TAPE £1095 

small room. Periodically, a janitor 
lobs a hand-grenade through the 
window of your locked door. What 
you do next could mean survival and 
escape! It could also mean 
permanent residence in the home 
for Deathmaze survivors! To leave, 
you will have to deal with guards, 
fellow survivors, doctors, the 
infamous Crazed Carpenter, and 
much, much more. Don't expect to 

T H E E s W r i A T ^ n W A R ^ o i ^ N V get out any time soon! TAPE £12 
(Viscounti Ltd. I 
47 Brunswick Centre. London WC1N 1AF 

ir^rrivnmN..,»R 

if Each floor is a maze of twisting 
f ' passageways. Floors are 

connected by elevators and open 
pits. You have but one goal. 
ESCAPE ALIVE! Where is the only 
door out of this nightmare? 
Monsters, bats, mad dogs, hunger, 
and many more horrors plague your 
every step as you struggle to 
escape. TAPE £1095 

P l e a s e s e n f l m e y o u r s o f l w j r c c a t a l o g u e i 
O n e k w a StampedKll<Kfc1rtns«!i!tiv(liO[>C 
Pi f ise send mo 

Atfcjioii . 

enclose a cheque pos ia io i i tc r lwf 
Po4ic(Xie , 

' » I « S 7 0 0 POS! f» p r t c k t i i y l My ACCESS N o « . 
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TAURUS COMPUTER DESIGN 
Ouf SPECTRUM games are now available (Mastermind. Atoms. 
L-Gamo. etc.) 

SPECTRUM unif ies available soon Write tor details 

Our product range for the ZX81 is as follows: 

T A U R U S SK P H O M C A K D 
• Fills memory space SK-iex 
• Housed wiihin 2X81 ease -easy installation 
• Unk »tectal>Se: 7K PROM'IK RAM or 0K PROM (2-2732) 
• laeai homo (or TAURUS SOLID SOFTWARE" 
T A U R U S 16K R A M P A C K 
• Usw Jwi!Ch«t>* Model A 16K RAM or UK RAM-2K PROM (2716) 

Model B 16X RAM or 12K RAM»4K PROM 127321 
• Flexible connection to ZX8i—eliminates memory wipeout 
• Ruggec construction—proven n̂ jh qu*!.ty design 
• Ideas home lor TAURUS SOLID SOFTWARE-
TAURUS MACHINE-CODE MONITOR 
Vtrsion 1: 
• 16 user utility command* 
• Optimised to' developing and testing machine code 
• Avfrlablo as TAURUS SOLID SOFTWARE" on all TAURUS hardware products 
• Alio available on casser.e 
Vsrsion 2: 
• As version 1 -MACHINE CODE DISASSEMBLER 
• Displays address, he* instruction bytes, source code 
• Standard X-80" mnemonics 
• Ftetative jumps shown with absolute addresses 
• Alio available on cassette 
GRAPHICS EDITOR 
• Maie your own character shapes—whatever you want! 
• Includes routine for switching charade- sels 
• Two new character sets provided (including tower case) 
• Available « TAURUS SOLID SOFTWARE: 

MACHINE CODE ASSEMBLER 
• Standard ZSO • mnemonics 
• optimised for ZX91 keyboard layout 
• Up to 2S6 user-defin»b;« laboln 
• Av̂ iawe as TAURUS SOLID SOFTWARE 
• Also available on casseno 

PRODUCT SUMMARY 

orty) 
MOW.TOn WHO" ' 
ugrrWi vkrw f ASSEUCita OftAJvtlCS EDITOR 

:S* UUMCK W PflOWCAflO Cmctlt 

E» 00 
MOO 

fc»00 
dico 

cs Upr-cmov tTM 
aevV>t>Ou raw ff EPSOM £6 JO 
i O p c i E m O M 

Send for c!e-j is or cheque with 
order to: 
TAURUS COMPUTER DESIGN 
47 High Street, Baldock. 
Hertfordshire SG7 6BG 
Telephone Oatdocfc (0+62) 893900 

Y ft/I F M GOBBLE YOUR WAY AROUND THE MAZE 
sV-IVICI v wntLE THE 4 X-MEN LEAVE THEIR 

DEN AND TRY TO CATCH YOU. GOBBLE 
UP A STAR AND IT'S YOUR TURN TO CATCH 
THEM. 
CONTINUOUS SCORING, HIGH SCORE, 
BONUSES OFFERED, 3 LIVES. 

T R A P SURROUND YOUR OPPONENT (COMPUTER OR 
I n « r HUMAN) BEFORE HE SURROUNDS YOU. 

12 VARIATIONS. 

Ml J M T A MAZE GAME FOR ONE OR TWO 
PLAYERS WITH 48 VARIATIONS 
AND 30 FULL SCREEN MAZES IN 
ONLY 5K. 

U F O PLENTY OF ACTION IN THIS HIGHLY 
ADDICTIVE SHOOTING GAME. 

£4.95 PER GAME 
ON CASSETTE 

R H B p l 
S O F T W A R E 

ALL GAMES IN 
MACHINE CODE 

13 CHERRY BOUNDS RD 
GIRTON 
CAMBRIDGE CB3 0JT 
TELEPHONE 
CAMBRIDGE 277384 
EVENINGS St WEEKENDS 

Z X Spectrum 
20 Programs £6.95 
The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 
No experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 
Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 
Entirely original. None of these programs has 
ever been published before. 
Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of en te r ta inment 
• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 
• Maze. Find your way out from the centre of a 
random maze. 
• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer-
space. 
• Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

Improve your m ind 
• Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 
• Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your l i fe more e f f ic ient ly 
• Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 
• Telephone Address Pad. Instant access to 
many pages of information. 
• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 

ORDER FORM: 
Send Cheque or P.O. with order to:-
Dept. C., Richard Francis Altwasser. 22 Foxhollow, Bar Hill, 
Cambridge CB3 8EP 
Please send me 
• Copies Cambridge Colour Collection Book only £6.95 each. 
• Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 
Name: 
Address:. 

YOUR COMPUTER, AUGUST 1982 45 



William Masefield's ZX-81 
program effectively simulates 
the spread of disease and the 
predator-prey relationship. 
A NUMBER OF programs have been published, 
based on Life, in which a colony of cells is 
made to proliferate and ultimately die ofF. 
None that I have seen docs much more than 
this. Yet with a little extra programming, it is 
possible to use the basic concept of Life to 
create a series of ecological and epidemio-
logical models which, while not being perfect, 
can be used in a classroom to illustrate some of 
the elementary concepts in ecology. 

The first model deals with the spread of a 
disease in, say, a woodland plantation, and the 
second models the predator-prey relationship, 
with spiders and flies as the protagonists. 

Taking the first model, the program asks for 
the initial number of normal, healthy trees in 
the plantation — a maximum of 100 — then 
the number of trees that may be immune to 
the disease — a maximum of 100 less the 
number of healthy normal trees — and finally 
the number of diseased trees — 100 less the 
sum of the other trees. 

T h e program then plants these trees 
randomly in a 10-by-10 matrix, using a 
different symbol for each kind of individual. 
The matrix is then displayed within a black 
border and the numbers of cach kind printed 
alongside, together with the cycle number, 
which will be zero at the start — see figure 1. 

On keying Newline, the first cycle is 
initiated. What the program does now is to 
interrogate each cell of the matrix in turn to 
find out what kind of tree, if any, occupies it, 
and what its neighbours are on the north, 
south, east and west sides. 

For our purposes, the diagonal neighbours 
are not considered near enough to have any 
influence. 

This is where the ideas borrowed from Life 
play a role: if the number of neighbours of a 
normal or immune tree are three or four, then 
the tree is overcrowded and dies; its matrix 
cell is reset to zero; if the number of neigh-
bours is less than two, then the normal and 
immune trees reproduce — that is, a new tree 
of the same kind is placed at random in an 
empty cell of the matrix. 

However, if the cell being interrogated is 

spread to a random matrix cell. Should that 
cell be empty or occupied by an immune tree, 
nothing happens, but if the cell has a normal 
tree, then that tree becomes diseased. Finally, 
diseased trees have a limited life-span, dying 
off after four cycles, whether overcrowded or 
not. 

After interrogation of all the cells of the 
field, the new state of affairs is displayed, 
together with the counts of normal, immune 
and diseased trees in the field. These numbers 
are also stored for later display in histogram 
and tabular forms. The cycle is now repeated 
as many times as necessary until the disease 
dies out — which it will not do if there are no 
immune trees to start with, in which case the 
disease bccomcs cndcmic. 

Figures 2 and 3 show the position after 10 
and 20 cycles and figure 4 the final field for a 
run which started with 50 normal, 10 immune 
and five diseased trees. Obviously, the number 
of cycles will depend on the starting con-
ditions, and on the randomness of the propag-
ation process, but the general trend is always 
the same. 

After cycling for the required time, the 
occupied by a diseased tree, the disease is results of the experiment can be displayed as a 

COLOGCAL 
MODELLING 

5 REM ECOLOGICRU EXPERIMENTS. 
6 REM COPYRIGHT U . f t . M H S E F I C L D 

1982 
10 CLtHR 
15 CLS 
20 PRINT TAB S.: "ECOLOGICAL EXP 

CRIHEKT3" 
33 T f t fc> Q . ^ ^ ^ ^ ^ ^ ^ ^ 

* SO PRINT 
60 PRINT "SPREAD OF D ISEASE I N 

R" 
70 PRINT " UOOOLRND PL f lNTATIO 

N " ; T A B 2 6 . " A " 
73 P R I N t 
80 PRINT " S P I D E R S AND F L I E S " 
90 PRINT " (PREOflTOR RND PREY 

) " i T R B 2 6 ; " B " lfee i n p u t n t 
125 DIM R U 2 0 ) 
130 CLS 
135 LET N » a " P R E S S NEWLINE TO CO 

N T I N U E " 
14.0 IF O i = " R " THEN GOTO 1000 
150 IF A » * " B " THEN GOTO 3000 
170 STOP 

••fn? " 2 
" ; RT 14., 1 3 ; - J " 

220 PRINT RT 1 8 , 0 , N ® : " , H FORHI 
5TOGRRM, T FOR TRBULRTED R E S - UL 
I S , E. F£)R NEU EXPERIMENT, I 
FOfc PROGRRM INDEX" 

330 FOR 1=3 TO 12 340 PRINT AT 3 , 1 ; " ™ " ; AT 1 4 , X; "m, 
250 NEXT I 
360 FOR I » 4 TO 13 
870 PRINT RT 1 . 2 ; " | " ; AT I , 1 3 ; " l 

1120 PRINT D 1125 PRINT 1130 PRINT N* 1140 INPUT A* 11SO IF R>< >' i a e e rem 

280 NEXT I 
285 PRINT RT O . 0 ; B $ 
290 RETURN 
300 REM 
310 FOR 1=1 TO 10 
320 LET R ( I ) « 0 
330 LET A ( X + 1 1 0 > - O 
34® NEXT I 
350 RETURN 

1000 REM 
1010 CLS 
1020 LET B * = " S P R K R D OF O I S E f O E I 
N R UOQDLftND" 
1030 PRINT B ( 
1035 PRINT 
104.0 PRINT 
HEALTHY 
IBS© INPUT N 
1060 PRINT N 
106S PRINT 
1070 PRINT " N O . OF IMMUNE TREES 
( M A X . " J 1 0 0 - N ; " ) 
1080 INPUT M 
1090 PRINT M 
1095 PRINT 
1100 PRINT " N O . OF DISERSED TREE 
S IMRX . " ; 1 0 0 - N - H ; "> " ; 
1110 INPUT D 

i a i j 
122® 
1230 
laso 
1260 1270 
1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 14 10 1420 
1430 1431 1433 1435 1436 1437 1438 1440 1445 14SO K; "O" 14SS K; "W 146ft K; "B-1463 

ENTER NO. OF NORMRL 
TREES (MRX. 1 0 0 ) " ; 

gosub s e e 
DIM N(200) DIM M C2O0) DIM D(200) FOR J - l TO N LET R'IMT (RNDt iea t t )+10 
IF R(R) <>0 THEN GOTO 1270 LET R(R>=11 
NEXT U IF M=0 THEN GOTO 1380 FOR J = 1 TO M LET R = INT (RND*1S>0*1> +10 IF « ( R ) ( > 0 THEN GOTO 1330 LET R(R)>12 NEXT U IF D=0 THEN GOTO 1430 FOR U = 1 TO D LET R=>XNT (RND»100+1>+1® IF R(R> <>0 THEN GOTO 1390 LET R (R) =13 NEXT U LET C"1 GOSUB 1435 GOTO 1520 LET I « l l LET N=0 LET M»0 LET O=0 FOR J s i TO 13 FOR KP3 TO 12 IF A ( I ) > 1 1 THEN PRINT RT U, 
IF R ( X ) » 1 2 THEN PR INT RT U , 
IF R ( I ) >12 THEN PRINT RT vl, 
IF R ( I ) —0 THEN PRINT RT »J,K 

1 4 7 0 ' I F R ( I ) - 1 1 THEN LET N=N+1 1475 IF A l l ) - 1 2 THEN LET M=M + 1 
1480 IF R ( I ) >12 THEN LET D=D*1 1462 LET N(C)-N 1484 LET H(C> =H 1486 LET D(CI =D 1490 LET I « I + 1 
150O NEXT K 1510 NEXT U 1515 RETURN 1520 PRINT RT 3 . 2 4 ; C - 1 , R T 5 , 1 5 ; " O NORMAL ":N:RT 6 , I S ; " » IMMUNE 

" ; M ; R T 7 . 1 S : " B DISERSED " ; D 
1530 INPUT R * 1S40 IF R*="" THEN GOTO 1600 1550 IF R«="H" THEN GOTO 3200 1560 IF A*=."E" THEN GOTO 1000 1570 IF A*«"T" THEN GOTO 130O 15S0 IF R * « " I " THEN GOTO 10 1590 STOP. 1600 REM 

LET N =0 1630 LET M«0 

163® LET DBO 
1640 PRINT RT 5 , 2 6 ; " " ; AT 6 , 2 6 ; 
" " i RT 7 , 26,; 
1650 FOR I - l l TO 110 
166® IF R ( I 1 = 0 THEN GOTO 179© 
1670 LET Y = INT CR ( I - 10 ) /10 ) + INT 
( A ( I + IO ) / 10) +• INT ( f i ( I - l ) /10 ) + I N T ( f t (1+1). ' lO) 
1680 IF ( R ( I > = 1 1 OR R ( I ) a l 2 ) RND 
Y > a THEN LET ft(I)-0 

1690 IF R ( I ) - 0 THEN GOTO 1790 
1700 IF Y < 2 THEN LET R = I NT (RND* 
100 + 1> + 1 0 
1710 IF A ( I > * 1 1 RND H I R I a O THEN 
LET R <R) =11 
1720 IF ft(I)=12 AND R(R)>0 THEN 
L E T R C R ) >1S 
1730 IF A ( I ) >12 RND R ( R > * 1 1 THEN 

LET R <R> =13 
1740 IF ft(I) >12 THEN LCT ft(It«R( 
I ) +1 
1750 IF A (1)216 THEN LET R f D c B 
1790 NEXT I 
1800 LET C=C + 1 
180B LET OaC 
1810 GOSUB 1435 
1820 PRINT RT 3 , 2 4 > C - 1 ; A T 5 , 2 6 ; N 
J RT 6 , 2 6 ; H; RT 7 , 2B ; D 
1830 GOSUB 300 
184 0 GOTO 153B 
1900 REM 
1910 CLS 
1920 PRINT RT 0 , 0 ; B * 
1930 PRINT RT 1., 0 ; " C N I D 

C N I D " 
1940 PRINT RT 1 8 , 0 ; N$ 
1950 PRINT RT 1 9 , 6 ; " H FOR HISTOG 
RAM";RT 2 0 , 6 ; " E FOR NEU EXPERXME 
NT" 
1951 PRINT RT 2 1 , 6 , " I FOR INDEX" 
1960 FOR J u l TO 16 
1970 PRINT RT U , 1 5 ; " | " , 
1980 NEXT U 
1990 LET C=2 
2000 FOR <J=2 TO 16 
2010 PRINT RT U , 0 ; C - 1 , R T U , 4 ; N ( C 
1 ; AT U , 8 ; M ( C ) ; R T U , 1 2 . 0 ( C ) 
2020 LET C=C+1 
3030 IF C>0 THEN GOTO 2160 
3040 NEXT U 
20S0 FOR U—2 TO 16 
2060 PRINT AT U , 1 7 ; C - 1 ; R T J , 2 1 , N 
( C ) ; A T U , 25,: M IC) ; ftT U , 2 9 ; D ( C ) 
2070 LET C = C + 1 
2080 IF C>Q THEN GOTO 2180 
2090 NEXT U 
2100 INPUT A t 
a l i o IF A * b " " THEN GOTO 2000 
2120 IF A * = " H " THEN GOTO 3 2 0 0 
3130 IF R S = " E " THEN GOTO 1000 
2140 IF A * * " ! " THEN GOTO 10 
215® STOP 
2160 PRINT RT U + 1 , 0 ; " I 
2170 GOTO 2100 
2180 PRINT AT U + 1 , 1 6 ; 
2190 GOTO 2100 
2200 REM 
2210 CLS 

(listing continued on page 48) 
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5 0 

0 

5 © 

a 

JPREPIO OP D I S E A S E I N A WOODLAND 

CYCLE N O . 3 

0 NORnflL 50 tINHUNE 10 
D I S E A S E D S 

NORMftL 

CYCLE H O . s e 

NOHMRL 17 
IMMUNE 3 7 
O I S E f t i t D 3 

Figure 1. 
Figure 3. 

IMMUNE 

V o -
DO 2 
SSHOSS o o o o o o »o ai o g a o 

o oo o 

CYCLE N O . i e 
O NORMAL £ 3 8 IMMUNE 17 

D I S E A S E D 7 

CYCLE N O . 2 3 
O NORMAL 19 
~ IMMUNE 3 6 

D I S E A S E D O 

Figure 2. Figure 4. 

DISEASED 

Figure 5. 

SPREAD OF D I S E A S E I N ft UOODLAND 
c N I D C N I D 
1 3 5 4 9 16 19 33 3 ^ 3 7 7 14 17 2 2 3 2 3 

36 6 14. 16 2 2 3 « a 
4. 3© 4 S© 19 19 3 5 3 
S 24 5 S I SO 1? 9 7 3 
6 2 1 4 23 2 1 17 4 2 3 
f 20 & I S 22 16 44 2 
3 15 <3 17 2 3 19 3 6 © 
-3 a o 15 11 
1© 23 17 7 
11 3 6 2 3 5 
I S 24. as 6 
13 2 2 2 6 7 14. 2 1 2 9 4 
I S as 3© 3 

Figure 6. 

histogram — figure 5 — or as a tabic of counts 
for pupils to make their own graphs — figure 6. 

It is possible to elaborate this program so 
that the disease is spread only to immediate 
neighbours, for instance, or to prolong the life-
span of diseased trees, and so on. 

The second model concerns spiders and 
flies, and the prey and predator relationship. 
The basic idea is the same: the program asks 
for the initial number of flics — a maximum of 
50 — and spiders — a maximum of 20 — and 
these arc scattered at random in the 10-by-10 
field. This initial field and the counts are 
displayed — figure 7. 

The same kind of interrogation of each cell 
is then carried out, but the manipulation is 
different: if a fly is unfortunate enough to be 
adjacent to a spider — north, south, east or 
west but not diagonally — then it is eaten. 
Otherwise, it is moved to another empty cell at 
random. A fly not adjacent to a spider is 
allowed to reproduce. 

A constraint limits the number of new flies 
in each generation to half the number of 
parent flies, that is, a reproduction factor of 
1.5, so that if there are 30 flies in one field, 
there will be 45 in the next. 

Another limit ensures that there are not 
more flies than there are spaces in the matrix 
for them. All the flies are redistributed 
randomly, as they would be in life were they 
flying about. 

The spiders, on the other hand, do not 
move, as theyare supposed to be silting in 

(continued on next page) 
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(continued from previous page) 
their webs. Each spider, at the start of its life, 
is given a store of food, valued at three units, 
but this is depleted by one unit per cycle, and 
a spider with zero units dies. However, each 
fly it consumes increments its food store by 
one unit. 

If a spider reaches a value greater than six, it 
reproduces, the offspring being set at random 
in the field, and both it and its parent are given 
the starting value of three units. 

At the end of each cycle the field and counts 
are displayed, and the process repeated for as 
many cycles as required. Figures 8 and 9 show 
the 10th field and the 50th, and figure 9 shows 
the histograms. In this particular run, starting 
with 50 flics and five spiders, there has been a 
cyclic fluctuation in the populations and the 
peaks arc staggered as they would be in nature. 

Other starting figures will give different 
degrees of fluctuation and if there arc too few 
flics or too many spiders at the start, the 
spiders can actually die out. It is assumed that 
the flies' food source is inexhaustible. 

Although the displayed field is a 10-by-10 
matrix, the actual field is 10-bv-12. The reason 
for this is as follows: m the interrogation of, 
say, the jth cell, we have to look at the adjacent 
cells, j-10, j+10, j-1 and j + 1 — the diagonal 
cells are not considered. 

Now, if we wanted to interrogate cell 4, say, 
of a 10-by-10 matrix, we should have to look at 
cell 4-10, which docs not exist and would 
crash the program. Similarly, cell 93+ 10, say, 
does not exist; so we have two rows of guard 
cells — 1 to 10 and 1H to 120 — which are nor 
interrogated and are cleared on each cycle in 
lines 300 to 350, leaving the interrogated cells 

* * # » 
*B + * * * * ** *«* 

* H 5 +» 
* * * » » 

+ * * « * »•» »B** » » * 
* * * * * * * * 4 *B * * * 

C Y C L E N O . 0 

S P I D E R S S 
F L I E S SO 

Figure 7. 
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S P I D E R S S 
F L I E S A * 

Figure 9. 

S P I D E R S RND F L I E S 

CYCLE N O > 1 0 
S P I D E R S 7 
F L I C S 15 

Figure 8. 

S P I D E R S 

as 11 to 110. Note that the left and right sides 
of the field are, in effect, contiguous, so that 
the field is really cylindrical. This does not 
invalidate the models in any way. 

In the woodland program, normal, immune 
and diseased trees are distinguished by giving 
the cells values 11, 12 and 13 respectively — 
lines 1260 to 1420 — and the number of neigh-
bours is determined by the sum of the tens 
digits in the adjacent cells - line 1760. The 
various operations on the cclls are carried out 
in lines 1680 to 1790. 

In the spiders and flies program, spiders are 
given an initial value of three — line 3350 — 
and this is decremented on each cycle by one, 
and incremented by one for each fly consumed 
— line 3710. Reproduction of spiders is 
carried out in lines 3740 to 3760. Repro-
duction is considered asexual in this model, 
but a sexual method could be incorporated. 

Matrix cells with flics arc given a value of 

so 

70 
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C ~ 
1 
2 
3 
4. S 
S 
7 
8 9 10 11 
i a 
13 
14. 
I S 

s F C S F c S F 
s 40 16 2 as 3 1 4- 3-S 
5 34 17 2 3 0 3 2 3 34-
S 3 5 I d 2 3 3 3 3 4. 31 
e 3 3 19 a 3 3 3 4 S 3 0 
7 2 8 2 0 2 3 5 3 5 6 as 
6 3 6 2 1 2 3 2 3 6 6 2 0 
S 2 3 2 2 2 3 3 37 6 1 9 
7 2 2 2 3 2 3 6 3 8 S 19 
7 2 1 24 2 3 7 3 9 6 I S 
7 15 2 6 2 3 8 4 0 S I S 
7 15 2 6 2 4-0 4.1 6 1 « 
* 12 27 2 4.S 4-2 6 17 
4 14 2 3 3 37 4-3 ® 19 
2 2 0 29 3 3 7 4.4 3 2 3 
2 2 3 3 0 3 3 4 4.5 3 2 7 

Figure 10. 

100 — line 3290 — which is a higher value 
than any spider is likely to reach. Flies' 
reproduction is carried out at line 3610 where 
the number of flies is increased by a factor of 
1.5. It is interesting to experiment with other 
reproductive factors. 

For both parts of the program an index is 
provided at the start, lines 40 to 170, and 
instructions for proceeding are displayed at 
each stage. Each cycle takes about 15 seconds 
in fast mode. 

(listing continued from page 46) 
8320 PRINT RT 0 , 1 ; " 5 0 " ; A T 7 , 1 ; " » 
0 " ; RT 14 . 1; ' 5 0 -
23319 PRINT RT S , 2 ; " 0 " , f l T 1 2 , 3 ; " 0 
11 ' RT 19 2 ; " 0 " 
2240 P R I N t FIT 3 1 , 0 , "E FOR NEU EX 
P T . I FOR I N D E X " 
2250 FOR 1 . 0 TO I S 
2260 PRINT RT 1 , 3 ; " . " ; 
2270 NEXT I 
2280 PRIt-fT RT 6 , 4 ; "NORMfiL" ; AT 13 
.4 ; " IMMUNE" ; AT 20,4 . ; " D I S E R S E O " 
&310 PRINT RT 6 , 3 ; " " ; A T 1 3 , 3 ; " 
2320 LET X » 8 
2330 FOR 1=1 TO © 
2340 IF N i l ) >S0 THEN LET N i l ) > S C 
2350 IF H I D >50 THEN LET M ( I ) - 5 0 
3360 IF O ( I ) > 5 0 THEN LET D ( I ) - S 0 
337B FOP 0 « 3 3 TO N < I ) t ^ / 5 0 + 3 2 
333Q PLOT X . J 
3390 NEXT J 
2400 FOP U * 1 S TO H < I ) » 9 / S 0 t l S 
34 10 PLOT X , U 
3420 NEXT J 
3430 FOR JM4 TO D ( I ) # 9 / 5 0 + 1 
3440 PLOT X , J 
34S0 NEXT U 
2460 IF N ( I ) = 0 TMEN UNPLOT X , 32 
3470 IF M C I ) » 0 THEN UNPLOT X , 1 S 
3480 IF D ( I ) = 0 TMEN UNPLOT X, 4. 
3490 LET XJ.X + 1 
2500 NEXT I 
3310 INPUT A * 
3520 IF A * - " E " TMEN GOTO 1000 
3530 IF A * « " I " TMEN GOTO 10 
3540 IF A * . " T " TMEN GOTO 1900 
2350 STOP 
3000 REM 
3005 CLS 
30 10 LET 8 » » " S P I D E R 3 RND F L I E S " 
3030 PRINT TRB 7 ; B * 
3030 PRINT TOO 7 ; " ( P R C D R T O R AND 
P R E Y ) " 

3320 FOR U = 1 TO S 
3330 LET R » I N T ( R N D * 1 0 0 + 1 ) + 1 0 
3340 IF A ( R ) <>0 TMEN GOTO 3330 
3350 LET fl(R)=3 
3360 NEXT J 
3370 LET C « 1 
3380 GOSUB 3400 
3330 GOTO 3540 
3400 LET 1=11 
3410 LET S » 0 
3 * 2 0 LET F " 0 
3430 FOR 4 TO 13 
3440 FOR K=3 TO 12 
3450 IF R ( I ) - 0 THEN PRINT RT 
3455* IF R I D 10 THEN GOTO 3493 
3460 IF R ( I ) ( 1 0 0 TMEN PRINT RT J 

5470 IF f) I I ) < 100 THEN LET 5 a 3 » l 
3400 IF R < I ) =100 THEN PRINT RT J 
, K ; " * " : 
3490 IF R C I ) - 1 0 0 THEN LET F=F + 1 
3492 LET I « I + 1 
3494 NEXT K 
35O0 NEXT U 
3510 LETT F (C ) wF 
3530 LET S ( C ) w S 
3530 RETURN 
3540 PRINT RT 3 . 2 4 ; C - 1 ; A T 5 , 1 5 ; " 
SP IDERS " : S ; R T 6 , I S ; " F L I E S " ; F 
3550 I N P U t fit 
3560 IF R f = " " THEN GOTO 3 6 0 0 
3570 TP A*=s"H" THEN GOTO 4 3 0 0 
3580 IF fl(a"E" THEN GOTO 3000 
3585 IF A * « " T " THEN GOTO 4000 
3590 IF R * = " I " TMEN GOTO 10 
3595 STOP 
36SO REM " 
' S ^ S ^ P R I N T RT 5 , 2 3 ; " " ; RT 6 , 2 3 ; 

F 
F 

3035 PRINT 
3040 PRINT 

F L I E S 
3050 INPUT 
3060 PRINT 
3065 PRINT 
3070 PRINT 

SP IDERS 
3080 INPUT 
309O PRINT 
3100 PRINT 
3110 PRINT Nf 
3120 INPUT A * 
3 130 IF A » C >" 
3200 REH 

ENTER I N I T I A L NO. 
(MAX. 5 0 ) " J 

OF 

"ENTER I N I T I A L NO. OF 
(MAX. 2 0 ) " ; 

S 
S 

, LS 
3220 GOSUB 2 0 0 
3230 DIM F ( 2 0 0 ) 
3240 DIM 5 ( 4 0 0 ) 
3360 FOR J > 1 TO F 
3270 LET R= INT (RND*1<30 + 1 ) + 1 0 
3280 IF R ( R ) <>0 THEN GOTO 3270 
3290 LET R ( R ) > 1 0 0 
3300 NEXT J 

3640 
36S0 
GOTO 
3660 
+ R ( I 
3670 
- 1 0 ) = 
3680 + 10) * 
3690 1) —0 
3700 1) -0 
3710 
3730 
3730 
3 7 4 0 
3 7 5 0 
3 7 6 0 
3770 
3 7 8 0 
3 7 9 0 
3800 
3 8 1 0 3820 3830 3840 3850 
3860 3870 

FOR 1 . 1 1 TO 110 IF n i l ) "100 OR R(I)*0 TMEN 
3770 LET X-INT ( (A ( 1 -10) +A (1 + 10) 1)+R(1+1))/100) IF A(X—10)vl00 THEN LET AfX 
0 IF A(1+10)'100 THEN LET R(I 
0 IF A(I—1)•100 TMEN LET R(X-
if Rii+i)<100 then l e t r ( I + 
LET A ( I ) - A ( I ) + X - 1 
LET F s F - X 
IF A ( I ) <6 THEN GOTO 3770 
LET R ( I ) » 3 
LET R - I N T ( R N D * 1 0 0 + 1 ) + 1 0 
LET R (R) - 3 
NEXT I FOR 1=11 TO 110 IF A(I)9100 THEN LET A(X>-0 
NEXT I LET F »F + INT (F/2) IF F*0 THEN GOTO 3880 IF F>10O-S THEN LET F.10O-S FOR U-l TO F 
LET R - I N T (RND *100 +1) +10 
IF R ( R ) i 0 THEN LET A ( R ) a 1 0 0 
NEXT v) 

3880 LET C = C + 1 
3890 LET Q=C 
3900 GOSUB 3400 
3910 PRINT AT 3 , 2 4 ; C —1, RT 5 , 2 3 ; S 
; AT 6 ,23 . . F 
3920 GOSUB 300 
3930 GOTO 3550 
4000 REM 
4005 CLS 
4 0 1 0 PRINT B * 
4 0 2 0 PRINT "C 3 F C S F 
C S F " 
4 0 3 0 PRINT RT 18 , 0 ; " P R E S S N E U L I N 
E IF TABLE NOT F U L L " ; A T 1 9 , 6 ; " H 
FOR HISTOGRAM" ;RT 2 0 , 6 : " E FOR NE 
u EXPERIMENT" ;RT 2 1 , 6 ; " I FOR INO 
EX" 
4040 FOR 1 - 1 TO 16 
4 « s e p r i n t RT 1 , 8 ; " 1 " ; AT I , 18; " I 

4060 NEXT I 
4.070 LET C=2 
4 0 7 5 LET P » 0 
4080 FOR K « 1 TO 3 
4090 FOR -J=2 TO 16 
4 1 0 0 PRINT AT J , P + 0 ; C - 1 ; R T U , P + 3 
; s ( c ) ; R T J , P + 6 ; F ( C ) 
4 110 LET C=C+1 
4 120 IF C>Q THEN GOTO 4320 
4 130 NEXT J 
4 140 LET P . P + 1 0 
4150 NEXT K. 
4160 INPUT AS 
4170 i r fil-"" THEN GOTO 4075 
4 180 I F A * « " H " THEN GOTO 4300 
4 1 9 0 IF A * « " E " THEN GOTO 3000 
4200 IF A $ « " I " THEN GOTO 10 
4310 STOP 
4330 PRINT AT J + l , P : " 1 * W " 
4230 GOTO 4160 
4300 R£M 
4310 CLS 
4 3 2 0 PRINT AT 0.. 0 ; 3 0 : RT 7 , 1 ; 0 ; R T 

1 0 , 0 ; 70.; AT 17, 1 , 0 ; AT 8 , 3 ; " S P I D E 
R S " : R T 1 8 . 3 : " F L I E S " 
4330 PRINT AT 2 0 . 0 ; " P R E S S T FOR 
T A B L E , E FOR NEU E X P T " ; A T 3 1 , 6 ; " I 

FOR INDEX" 
4340 FOR U«=0 TO 17 
4350 PRINT AT <J , 3 , " . " ; 
4 3 6 0 NEXT U 
4400 P R INT AT 9 , 3 ; " " ; A T 8 , 2 ; " " 
4 4 1 0 LET X=6 4420 FOR 1=1 TO O 
4430 IF F f I ) >70 THEN LET r i l ) >70 
4 4 4 0 IF S C I ) > 3 0 TMEN LET S ( I ) = 2 0 
4 4 5 0 FOR J * 3 8 TO S ( I ) + 1 4 / 2 0 + 2 9 
4 4 6 0 PLOT X , U 
4470 NEXT U 
4480 FOR J = 8 TO F ( X) * 14./70 + 8 
4 490 PLOT X , J 
4500 NEXT U 
4 5 1 0 IF S ( I ) - 0 THEN UNPLOT X , 2 8 
4 5 2 0 IF F C D - 0 THEN UNPLOT X , 8 
4530 LET XsX+1 
4 5 4 0 NEXT I 
4 5 5 0 INPUT R* 
4560 IF R « = " E " THEN GOTO 3000 
4 5 7 0 IF R * « " T " THEN GOTO 4000 
45O0 IF R t « " I " TMEN GOTO 10 H 
4590 STOP 
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Due to excessive enquiries from all 
parts of the U.K., LASERBUG is 
now a national independent user 
group. 

Membership is £12.00 per year for 
12 issues of LASERBUG 
newsletter. 

For trial copy, send £1.00 plus 
large S.A.E. (12" x 9") to: 

LASERBUG 
4 Stat ion Bridge, 

Woodgrange Road, 
Forest Gate, 

London E7 ONF. 

A.S.P. Microsystems 
ACORN ATOM PRICES INCLUDING VAT 
6K Rom 4 2K Ram Assembled £174.50 
12K Rom + 12K Ram Assembled £289.50 
Mains Power supply unit C9.20 
Games Packs £11.50 
Acorn C15 Blank Cassettes £0.70 
Word Pack + Rom Text Editor, Word-Processor £30.00 
Introductory Package. 4 cassettes with booklet: 

11) Interactive teaching 
(2) Financial Planning 
[3) Household 
(4i Games... £23.00 

"AtomicTheory Er Practice" Manual £8.50 
"A tom Business Book" £7.55 
"Practical Programs for the BBC Computer and the Acorn Atom" 

O J. Davies-Dee 1381 £7.55 
BBC Basic Model 14" Monitor (Colour) £287.50 
Ferguson 3T07 Cassette Recorder £23.95 
3 pin to 3 pin DIM lead CI .86 
Every A tom suppl ied w i th " A t o m i c Theory and Pract ice" Manual — Free of 
Charge. 
COMMODORE VIC 20 
VIC-20 computer £189.00 
VICdotmatric 1515 Pr inw £229.95 
VIC Cassette Deck £43.95 
VIC Floppy Disk Unit £396 00 
VIC Paddles £11.74 
VIC Joysticks £7.50 
VIC 3K Ram Cartridge £29.95 
VIC 8K Ram Cartridge £44.95 
VIC 16K Ram cartridge £74.95 
Programmers Aid Cartridge £34.35 
Machine Code Monitor Cartridge £34.95 
VIC Games Rom Cartridges each £19.95 
Intro to Basic Part I £14.95 
Mew VIC Games Rom Cartridges £24.95 
"Mole Attack" Rom Cartridge £19.95 
"VIC Revealed" Book £10.00 
"Learn Computer Programming with the Commodore VIC" Book £1.95 
Business/Utilities P.O.A. 

BBC COMPUTERS 
Model A (one only) £299.00 
Model B £399.00 
Mat) Order Postage & Packing: 
Orcers below £7.00add 75p. Between£7.01 & £15 add£1.00. Between £15.01 & £50add 
£1.75 Above £50.01 add £5.00. 

QUALITY SOFTWARE FOR VIC-20 WAMTEO. 
If you write programmes for the VIC-20 send your programmes on cassette to the 
address below. 
WE OFFER 15% Royalties. 
Nearest Underground is Highbury 6 Islmgion, Victoria Line. Always telephone before 
calling to check stock position. 

185, Upper Street, Islington, London, N1 1RQ 
(Opposite Town Hall) 

Telephone: 01-359 9095 p wm 
H.P. Facilities. Closed All Day. Thursday. 

HIGH RESOLUTION!! 
* 

* 

* 

* 

Video Genie 
TRS80 
UK101 

&UKLHUXD1 &UKLHUXD1 
• • • 

VISA 

OUR LAST ADVERTISEMENT - A CORRECTION 
An error in our last advert showed 
this superb board as just 156 x 192 
points. It is of course a full 256 
x 192 plotable points! 

MAIL AND TELEPHONE 
ORDERS ARE 
WELCOME 

Superboard 
256 x 192 Plotable points 
6K User Ram, on board 
11 Software selectable screen modes 
Software, plot etc 
Memory mapped low power Ram 
HI RES, LOW COST 

At last a true HI RES system 
for your micro. Upgrade to the 
latest display formats, with 
colour option! 
Available now, these units give 
you true HI RES at a realistic 
price. Acorn Atom compatible 
for the best graphics options, 
Graphs, 3D, Diagrams, Drawing etc. . . . 
* Genie Version includes case 

and cable, just plug in and go! 

£54.95 INC VAT 
(UK101 VERSION 

14 CARLTON ROAD 
ROMFORD, ESSEX 
Tel: Romford 64954 

B E I B G M B B 
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DEFINED 
Mike Berry shows you how to 
prime those user-defined keys to 
eliminate some of programming's 
more laborious tasks. 
COMPUTER TERMINALS used by professionals 
frequently have keys which can be set up by 
the programmer to generate functions which 
are used repeatedly. As a professional pro-
grammer, I was impressed to find that the 
BBC Micro provides such a facility. 

User-defined keys are the red ones along the 
top of the keyboard labelled fO to f9. Program 
1's sole purpose in life is to set up the keys to 
perform useful tasks, leaving you to get on 
with more interesting problems. Keys are pro-
grammed bv entering a command of the form 

*KEYn 
followed by whatever you want the key to 
produce when you use it, the " n " is the 
number of the user-defined key. If you want to 
attach a Return to the end, vou simplv add the 
symbol " ] " , followed by the letter " M " . 

*KeyO Auto simply puts the keyword 
"Auto" on to the next line, where it waits for 
you to enter the starting line number and/or 
the increment. Although the default values for 
these are normally satisfactory, typing errors 
during program entry make it necessary to 
Escape from Auto so often that it is best to 
avoid including the line number and the 
" I M " on this key. 

Just one touch of *Key 1, Run| M starts your 
program. 

The "Key 2 Renumber; M command 
allocates new line numbers throughout your 
program, the defaults being 10 for the first 
line, and increments of 10 for subsequent 
lines. Statement numbers appearing in Goto 
and Gosub branches are cleverly adjusted for 
you. This facility is very useful as your 
program develops, and you keep cramming in 
extra code. It is also spectacularly fast. 

Keywords preceded by an asterisk are, tech-
nically, commands. The command 'Ca't* on 
key 3 starts the cassette recorder. Your BBC 
computer will then read through the tape until 
you tell it to stop, by pressing Escape. While it 
does this, it checks the accuracy of what it is 
reading, and puts out messages similar to 
those you see while a program is being loaded. 
Thus, you can check that you have saved a 
program sccurcly, before you lose it from the 
machine's memory. 

*Key4 List] M is useful for program 
development. If you like to see your For-Next 
and Repeat-Until loops indented in the pro-
gram listing, you could achieve this by altering 
this statement to 

"*KEY4 LISTO 7 M LIST M" 
Left untouched, the machine will, in 

response to a List command, scroll at impres-
sive speed through the whole program listing. 
The normal way of combatting this is to press 
the N key simultaneously with the Ctrl key. 

Thereafter, the machine will be in Page Mode, 
so only one screen full of program listing will 
be displayed at one time. T o move on to the 
next page, you hit Shift. The VDU 14 
instruction in "Key5 VDU 14 M has exactly 
the same effect as Ctrl-N. Incidentally, VDU 
15 turns the Page Mode off. This user-defined 
key is particularly handy because Page Mode 
is turned off every time you press Break or run 
your program. 

Since you can load a program without 
specifying its name, and it is good practice to 
keep only one program per side of each 
cassette, inherent lazines suggests abandoning 

names and making use of *Kcy6 Load " " M. 
When developing graphics programs, you 

probably find yourself constantly moving 
from a graphics mode to a program listing. 
This means that you either get whopping great 
print, or other unreadable text. So, *Key7 
Mode 7 | M puts you straight back into Mode 
7, which is the teletext mode you started in, 
with good clear text. 

The FX in ' K e y 8*FX137, l jM/or effects 
command ia a direct instruction to the oper-
ating system. This particular one starts up the 
cassette recorder. This overcomes an irritating 
little habit of the BBC Micro to be always 
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KBfS 
Figure I. 

10 REM Initialisation Program 
© Mike Berry 1982 

20 •KEYOAUTO 
30 *KEY1 RUNjM 
40 *KEY2 RENUMBER|M 
50 *KEY3 -CAT;M 
60 *KEY4 LIST|M 
70 *KEY5 VDU14JM 
80 *KEY6 LOAD"":M 
90 *KEY7 MODE7 M 

100 *KEY8*FX 137,1 M 
110 "KEY9 'FX 137,0 M 
120 *KEY10 OLD; M 
130 PRINT "Initialisation complete" 
140 END 

telling the cassette recorder to be off when you 
want it to be on, for example, when you want 
to rewind the tape after loading or saving a 
program. 

*Key9, *FX 137,0JM turns the cassette 
motor off. Use it after you have rewound your 
rape. 

*Key 10 Old 'M is the break key. After you 
use the break key to escape from nasty pro-
gram error situations, you find that you have 
to re-activate your program by typing in Old. 
After your user-defined keys have been initial-
ised as I suggest, the break key will produce 
the effect of Old as well as its usual function. 

The BBC Micro has a very useful plastic 
strip above the keys, under which you can 
slide a strip of paper to label the user-defined 
keys. You can prepare the machine for a pro-
gramming session with C H . " " and Return. 
The initialisation program then loads and 
automatically runs. This only takes a few 
seconds, after which time the machine is set 
up in a thoroughly professional manner for the 
real business of programming. 

You may have blocks of program code 
which crop up repeatedly in your program. It 
is a simple matter to attach all the common 
code to a user-defined key. 

Another possible use is to store under each 

key one of your favourite Sound routines. The 
sound facilities of the BBC Micro are very 
sophisticated, but making the best use of them 
does entail difficult coding of Envelope and 
Sound statements. It makes sense to keep these 
carefully contrived statements for your best 
sound effects, to be used in successive 
programs. Unfortunately, it is difficult to 
remember what they sound like. By storing 
them in a program similar to the one in 
program 1, you can put your routines on to the 
user-defined keys, and they try them until you 
find the most suitable for your purpose. 

You could also use the user-defined keys for 
input during execution of your program. This 
could even out wear on the popular keys used 
for controlling movements during games, and 
could make it possible to input lengthy replies 
with minimum effort, for example in Adven-
ture games. 

What you store under a user-defined key 
does not have to be just one command or state-
ment. You can store a multi-statement line, 
with semicolons, or string together a series of 
commands, each of which ends with a " | M " . 
You can even program one user-defined key to 
define another user-defined key. If you reach 
the limit of how much you can store under one 
key, the machine will complain noisily. • 

MODE 
The BBC Micro's teletext 

mode — a standard 
feature on every machine 

presents many useful 
features if only the 

beginner can 
fathom its inner 
workings. John 

Thomas offers the 
key. 

SOME VERY UNUSUAL effects can be obtained 
with the BBC's teletext character set. The set 
consists of control codes, 0-31, as in the other 
display modes — followed by an ASCII 
character set with lower case, a set of screen 
control codes, and a repeat of the ASCII set. 

A list of the interesting screen control codes 
and their functions appears in table 1. 

Eight colours including black or white text 
or block graphics as well as flashing and 
double-height characters are possible by pre-
fixing any characters printed, with one of the 
special codes. The codes act for one line only 

— until the next new line occurs — and arc 
printed as spaces. To print characters of a 
specified colour, sav, red, vou must 

PRINT'CHR$ 129; X$ 
where XS represents any string. Anything 
printed in this line will appear in red but the 
effect does not continue on to the next line. 

The block-graphics codes produce the 
standard teletext symbols found on the RML 
380-Z and other computers. A list of the 
graphics, their codes and the characters they 
normally correspond to follow in tabic 2. 

(continued on next page) 

Table 2. Test program. 230 PRINTA-PAGE,?A.CHR$(ABS«?A 
10 REM" Press space bar to continue 31ANDA 127C7A)) 
20 ONERRORGOTO36O 240 REPEAT UNTIL INKEY$8 = " " 
30 MODE 7 250 NEXT 
40 PROCPOKE 260 ENDPROC 
50 PROCTELE 270 DEFPROCPOKE 
60 VDUL4:END 280 FORN = 1 to 3 
70 DEF PROCTELE 290 READA 
80 C = 32 300 A = A + PAGE 
90 REPEAT 310 ?A = 129:?(A + 1) = 157:?(A + 2 = 131 

100 IF(C-32)MOD24 = 0 PRINT"Graphic", 320 NEXT 
"ASCII code", "Character" 330 DATA6,240,304 

110 CL = (C-32)MOD6 340 ENDPROC 
120 VDU{ 129 + CL), 157,154,151,156, C, 350 REPORT:PRINT" at line ":ERL:VDU14: 

(129-f CL),157,135:PRINTC;SPC(10); END 
CHR$C This program lists all printable characters and 

130 REM" Test for space bar. their equivalent graphics. It is listed in List07 
140 REPEAT UNTIL INKEY$8 = " " so do not insert spaces except where the " " 
150 C = C + 1 symbol occurs. As the program uses the BBC 
160 Until C 255 Poke it must be entered very carefully. 
170 ENDPROC ProcPeek was used in development and lists 
180 REM" Colour REMs the contents of the memory which the 
190 DEPROCPEEK program occupies with its address relative to 
200 P + PAGE Page. ProcPoke demonstrates coloured 
210 T = TOP Rems. ProcPeek and ProcPoke may be left 
220 FORA= P T O T out altogether — the program will still run on. 
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I continued from previous page) 
Flashing characters are a relatively simple 

matter. ChrS 136; is printed before the 
character required to flash. This code will 
make anything printed after it on the same line 
flash, behaving similarly to the other codes, 
and does not affect the following line. How-
ever, another ASCII code, Chr$ 137 will 
cancel the flash. 

Double-height characters are caused by codc 
141 and may be cancelled by code 140. In 
order to produce a full word in double-heights, 
it must be printed twice. For example, to print 
"Hello" in double-height-
PRINT CHR$ 141; "Hello"; CHR$ 141; "Hello" 
must be used. 

Code 154 only acts on block graphics and it 
produces distinct pixels instead of the normal 
contiguous pixels. 

ChrS 158 has even more esoteric effects. 
This screen control code does not appear on 
the screen but causes the last graphics symbol 
printed to be repeated in the same character 
cell as ChrS 158. 

Either VDU or ChrS may be used to pro-
duce the teletext effects and there is no real 
difference in memory terms between the two 
cxcept when multiple effects are required. For 
example 

PRINT CHR$ 130; CHR$ 136; CHR$ 141; 
"Colour"; CHRSBC; CHR$ 136; CHR$ 
141; "Colour" 

will produce the word "Colour" in double-
height, flashing green. The following routine 
uses four bytes less — VDU and ChrS are 
tokenised and use only one byte each — and is 
more concise, involving less tvping. 

VDU 130, 136, 141; PRINT "Colour"; 
VDU 130, 136, 141: PRINT "Colour" 

Different background and foreground colours 
are also possible. 

Printing a colour code followed by ChrS 157 

followed by another colour code will produce 
a line with the first colour as the background 
and anv characters in the foreground colour 

VDU 129, 157. 131 
will turn anything in a following Print state-
ment into yellow on a red background. 

A further property of the teletext mode is 
that, since any character on the screen may be 
copied to the lowest line by the editing cursor, 
all the features of the graphics may act actually 
within listings-

Suppose you wanted a Remark with red, 
double-height, flashing characters on a light-
blue background. By using 

VDU 134, 157, 129, 141, 136 
as a direct command, five characters are 
printed on the screen below the VDU 
command and above the next > symbol. These 
characters cannot be seen but can be copied 
into the Rem statement by moving the editing 
cursor to the line below VDU and using the 
copy key. Note that the open quote must be 
used since some of the special characters are 
recognised by the Basic as tokens and will be 
convened into full keywords unless the quote 
is used. Xo closing quote is required except in 
Print statements where this technique may be 
used to show in the listing what will actually 
appear on the screen instead of showing a list 
of meaningless numbers and characters. 

Teletext mode uses only IK of memory and 
has a resolution of 80 by 75. 

VDU 129, 157, 131 
will turn anything in a following Print state-
ment into yellow on a red background, and all 
eight colours can be produced, flashing and in 
double-height. On the model A with only 3K 
of user memory in the higher graphics modes 
— 10K for the screen and 3.5K for the 
machine operating system — this is especially 
significant. 

Table 
Code 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 

1. Useful teletext codes. 
Effect 
Delete 
space 
red text 
green text 
yellow text 
blue text 
magenta text 
light-blue text 
white text (Copy) 
turns flash on (left cursor key) 
cancels flash (right cursor key) 

(down cursor key) 
(up cursor key) 

cancels double-height 
turns on double-height 

Change colour — 
effective for one line 
only — if used before 
Chr$157 will affect 
background otherwise 
will affect foreground 

Codes produced 
by cursor keys 
and Copy key 
after *FX4,1 

red graphics 
green graphics 
yellow graphics 
blue graphics 
magenta graphics 
light-blue graphics 
white graphics 
rubs out following text on one line 
cancels pixel graphics 
turns on pixel graphics 

removes background — opposite of Chr$ 157 
fills line white/colour 
repeats graphics when spaces/screen commands occur 

Table 3. Demonstration program. 

1 REM (C) John Thomas 1982. Teletext 
display demonstration 

10 •FX4,1 
11 REM cursor and COPY keys produce 

ASCII codes 
20 *FX11,1 
21 REM Turn off auto repeat 
25 *KEY100LD:M 
26 REM Programs BREAK key 
30 MODE 7 
40 ON ERROR GOTO 60 
50 Y = 12:SP = 11 
60 PROCCOL 
70 INPUTLINE ' ' "Enter message: "MS$ 
80 IFMS$ = "" MS$ = " Moving display 

teletext demonstration. Copyright J T 
1982. 

Cursor keys may be used to change the 
speed of motion and to alter the display's 
altitude. Press ""C"" to alter colours." 
90 PROCLINE 

100 MS$ = STRING$(35," ") + MS$ 
+ STRING$(35," ") 

110 DS$ = MS$ 
120 REPEAT 
130 PRINTTAB(3,Y);CHR$141;IEFT$ 

(DS$,35) 
140 PRINTTAB(3,Y + 1);CHR$141;LEFT$ 

(DS$,35) 
150 DSS = MIDS(DSS,2) 
160 l$ = INKEY$SP 
170 IFI$ = "C" PROCCOL:PROCLINE 
180 IFI$ = CHR$1390RI$ = CHR$138 

PROCHE'GHT 
190 IFI$ = CHR$1360R3$ = CHR$137 

PROCSPEED 
200 PROCSTATUS 
210 UNTILEND$ = 1 
220 GOTO 110 
230 DEFPROCCOL 
240 *FX11,50 
250 CLS 
260 PRINT"Colours available are:" 
270 PRINT'TAB'(10);"(1) Red" 
280 PRINT'TAB)10);"(2) Green" 
290 PRINT'TAB(19);"(3) Yellow" 
300 PRINTTAB119);"(4) Blue" 
310 PRINT'TAB(10);"(5) Magenta" 
320 PRINT'TAB(10);"(6) Cyan" 
330 PRINT'TAB(10);"(7) White" 
335 PRINT'TAB110);"(8) Flashing fore-

ground" 
340 PRINT"'Press foreground colour . . .";: 

FC = VALGET$ + 128:IFFC<1290RFC> 
135 GOT0340 ELSE PRINT FC-,128 

350 PR]NT"Press background colour. . .";: 
BC = VALGET$ + 128:IFBC<1290RBC> 
136 G0T035G ELSE PRINT BC-128 

360 *FX11,0 
370 ENDPROC 
380 DEFPROCLINE 
390 CLS 
400 PRINTTAB(0,Y);:VDUBC,157,FC 
410 PR1NTTAB(0, Y + 1); :VDUBC, 157,FC 
420 ENDPROC 
430 DEFPROCHEIGHT 
440 Y = Y A B S d S = CHR$139J*VP0S 2) + 

(l$ = CHR$138)*(VPOS 23) 
450 PROCLINE 
460 ENDPROC 
470 DEFPROCSPEED 
480 SP = (SP-l)'ABS(SP 0)"ABS(l$ = 

CHR$136) + ABS(I$ = CHR$137>* 
(SP + 1) 

500 ENDPROC 
510 DEFPROCSTATUS 
520 PRINTTAB(0, Y + 2);"Y = ";";Y;SPC(5); 

"Delay = ";SP;SPC(5) 
530 ENDPROC 
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ZX81 
Simple to use — plug in and go. 
Powered automatical ly f rom your 
ZX81. No extra connections. 

16K Ram 
Proven Design, Boxed, Tested, 
Guaranteed. 

£25.00 
Ai l inclusive, post paid 

Send today. AFDEC Electronics Ltd. 

To AFDEC ELECTRONICS LTD., 318 KEMPSHOTT 
LANE, BASINGSTOKE. HANTS RG32 5LT. 

Please supply 16K Rampacks at £25.00 each. 

NAME 

ADDRESS 

I enclose cheque/P.O./money order 

Allow up to 21 days for delivery, 
I — _ _ _ _ j 

Coming soon a professional keyboard at an affordable price. 

^Illilllllllllllillllllllllillllll!^ 

30 + PROGRAMS 
FOR THE 

BBC MICRO 
This Book conta ins p rog ram l is t ings, w i t h exp lanat ions ancl t ips 

o n us ing the B B C M i c r o 
G A M E S UTILITIES G R A P H I C S ft M U S I C 

" A S T R O RUN' ' S C R E E N P L A Y ' ' 3D G R A P H I C S ' . . . 
M o s t p rog rams wi l l run o n Mode ls A & B 

Edi ted by C . J . Evans, var ious A u t h o r s . Ap r i l 82 
€5.00 inc lusive o f p & p 

CASSETTE LEADS FOR THE 
BBC MICRO 

The B B C M i c r o comes w i t h an i ncomp le te lead 
7Pin D in t o 7Pin Din 
7Pin D in t o 5Pin Din & 2 , 5 m m min i jack 
7Pin Din t o 2 x 3 . 5 m m & 1 x 2 . 5 m m min i jacks 
7Pin Din P L U G S T w o for 
PRINTER C A B L E (Cent ron ics type) 

R A M CHIPS 

£4,65 p & p 35p 
£4.65 p & p 3 5 p 
£4.66 p & p 35p 
£0.65 p & p 35p 

£17.00 p & p 50p 

£4.00 each 
£1.20 each 

£7.50 each 

4816 A s used in the 8 8 C M i c r o 8 Chips g ives 16k 
2114 A s used in the A c o r n A t o m 20 Ch ips g ives 10k 
6116 A s can be used t o replace the Ram ch ip 
inside the ZX81 t o give 2k in ternal Ram 

p & p Ram chips 50p per order 

Programs & Hardware des igns fo r the BBC M i c r o w a n t e d . 
V A T INCLUDED W H E R E A P P L I C A B L E 

Send SAE for full Price List 

C . J . E . 
IHJCf lQCaraPJTERS 
25 HENRY AVENUE, RUSTINGTON, 
W. SUSSEXZ BN16 2PA (09062) 74998 

m m ^ m n S m m W S m m i S M l i B 

Some Great New Deals 
from A Acorns 
Great New Dealer... 

k 

l ^ > M ! l S i a n B B Q 

ACORN ATOM 
BASIC ATOM (8K Rom » 2K Rami £149 
N.S Special Offer Free 4K of addiiional Ram 
Chips. WOfth m<xe than f 10!! 
FULL MEMORY ATOM 18K Rom + 12K Ram) £169 
N.B. Special Offer - £20 off any ATOM software from 
Program Power 
COLOUR ATOM (8K Rom • 5K Ram + New 
Cotour Encoder £174 
N .B Special Offer - FREE Power Supply and 
FREE Acornsoft 'Introductory Pack". 
Worth over £30'I 
BOOKS 
NEC '30 HOUR BASIC" £5 50 
BASIC Programming on the BSC Microcomputer. . . £5.95 
Practical Programs tor tho BBC Computer and 
the Acorn Atom £5 95 
Getting Acquainted with your Acorn Atom £7.95 
Atom Magic Book £5.50 

T W t f R t f o t Q O C ^ 

Banish Saving and Loading T«ne with the GP'SO PRINTER £189 
NEW A T O M DISK SYSTEM GP/100 PRINTER £199 
MOW you can spend YOUR time actually programming!! — 80 column print lino 
<5K programs load in appro*. 2 seconds) - speed 30 characters per second 
— 40 track single sided 5.2S inch disk drive - single and double width characters 
— integral power supply for Disk and Atom parallel interface 

(JisJc controller card with 4K DOS ROM 
- 64 way Euro-connector plug and cable Visit our new SHOWROOM for a free demonstration 
- manual containing full operating instructions or use our prompt mail order service. 

W c ' v o c f t h c full range of ATOM and BBC Micro ^ L ^ P P O V l E F l L t d • 
programs from ACORNSOFTand PROGRAM POWER. ? ' * * R ^ " L | t r e e t 

including Word Processor ROM £26 L w d ^ S 7 4P | 
Atom Calc ROM £34 Tel. (0532) 683186 
Atom FORTH Tape £10 Book £6 
Programmer's Toolbox ROM £24 50 Please add 15% VAT to all items excopt books. 
(ROM Selector Board) £19.50 Post & Packing 55p/order 
BBC bas»c ROMS (phone tor availability) Large Hardware Items £3.00 

m m B M Z l S m i l * , mu 
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Table 1. 

Code Mnemonic Basic equivalent 
6 LD B N LET B = N 

14 LD C N LET C = N 
22 LD D N LET D = N 
30 LD E N LET E = N 
38 LD H N LET H = N 
46 LD L N LET L = N 

1 LD BC NN LET BC = NN 
17 LD DE NN LET DE = NN 
33 LD HL NN LET HL = NN 

4 INC B LET B = B + R 
12 INC C LET'C = C + 1 * 
20 INC D LET D = D + 1 * 
28 INC E LET E = E + 1 * 
36 INC H LET H = H + T 
44 INC L LET L = L + 1* 

3 INC BC LET BC = BC + 1 
19 INC DE LET DE = DE + 1 
35 INC HL LET HL = HL + 1 

5 DEC B LET B = B-1* 
13 DEC C LET C A c - r 
21 DEC D LET D = C M * 
29 DEC E LET E = E-1* 
37 DEC H LET H = H-1* 
45 DEC L LET L = L -1 * 
11 DEC BC LET BC = BC-1 
27 DEC DE LET DE = DE-1 
43 DEC HL LET HL = HL-1 
9 ADD HL BC LET HL = HL + BC 

25 ADD HL DE LET HL = HL + DE 
128 ADD A B LET A = A + B * 
129 ADD A C LET A = A + C* 
130 ADD A D LET A = A + D* 
131 ADD A E LET A = A + E* 
132 ADD A H LET A = A + H* 
133 ADD A L LET A = A + L ' 
144 SUB A B LET A = A - B * 
145 SUB A C LET A = A-C* 
146 SUB A D LET A = A D * 
147 SUB A E LET A = A-E* 
148 SUB A H LET A = A H" 
149 SUB A L LET A = A -L * 
120 LD A B LET A = B 
121 LD A C LET A = C 
122 LD A D LET A = D 
123 LD A E LET A = E 
124 LD A H LET A = H 
125 LD A L LET A = L 
71 LD 8 A LET B = A 
79 LD C A LET C = A 
87 LD D A LET D = A 
95 LD E A LET E = A 

103 LD H A LET H = A 
111 LD L A LET L = A 
62 LD A N LET A = N 
60 INC A LET A = A + T 
61 DEC A LET A = A -1* 

112 LD (HL) B POKE HL, 8 
113 LD (HL) C POKE HL, C 
114 LD (HL) D POKE HL, D 
115 LO (HL) E POKE HL, E 
116 LD (HL) H POKE HL, H 
117 LD (HL) L POKE HL, L 
119 LD (HL) A POKE HL, A 
54 LD (HL) N POKE HL, N 
70 LD B (HL) PEEK HL, B 
78 LD C (HL) PEEK HL, C 
86 LD D (HL) PEEK HL, D 
94 LD E (HL) PEEK HL, E 

102 LD H (HL) PEEK HL, H 
110 LD L (HL) PEEK HL, L 
126 LD A (HL) PEEK HL, A 

194 JP NZ NN 
195 JP NN 
202 JP Z NN 
201 RETURN 

~ T / f y / f p f 
/.- ^ / .L. 

\ j / f 
- IS LIP / t f / 

Loathe to leave the safety and comfort of Sinclair 
Basic, the ZX-81 user all too often misses out on 
the simplicity, speed and economy of machine-
code programming. With the first part of this new 
series, Kathleen Peel aims to coax the timorous 
ZX owner out of his Basic refuge by 
demonstrating just how uncomplicated 
machine-code can be. She clears up the 
normal confusions by giving the 
Basic equivalent of every piece 
of code she discusses. 

As YOU ACQUIRE programming skills, you 
become aware of the limited speed and 
profligate use of memory in Basic. Real 
progress can be achieved by the use of 
machine code. 

The sub-set of 14 commands which I define 
in this article will enable you to write small 
machine-code routines. Subsequent articles 
will expand the sub-set, gradually presenting a 
more exact picture of the Z-80 processor. 
Table 1 gives the mnemonics and Basic 
equivalent. 

You can buy a piece of software called an 
assembler which takes the mnemonic instruct-
ions, which you can understand, and creates 
the machine code, which initially you will not 
understand. So effectively, it is a middle 
language between what the machine recog-
nises and what the human recognises. 

Start from the premise that the Z-80 pro-
cessor has six variables and they are called 
B, C, D, E, H and I.. These variables can only 
hold a number and that number has to be 
within the range 0 to 255, codes 6, 14, 22, 30, 
38, 46. The variables can be grouped as pairs 
BC, DE and H L thus enabling them to hold a 
larger number, 0 to 65,535, codes 1 ,17 , 33. 
The variables and pairs of variables can be 
increased, codes 4, 12,20, 28, 36, 44, 3, 19, 35, 
and decreased, codes 5, 13, 21, 29, 37, 45, 11, 
27, 43, by one. You can also add to HL either 
BC, code 9, or DE, code 25. 

If you wish to load a number into variable B, 
the number that follows the code 6, Id B N, is 
the number to be loaded into B, Similarly with 
code 17, Id DE NX, the two numbers follow-
ing code 17 are the numbers to be loaded into 
the variable DE. N represents a single 
number; N N two numbers. If either value is 
zero it must still be included. If the processor 
expects two numbers, that is what you must 
give it. For example: 

Basic Mnemonic Machine code 
LET DE = 16514 LD DE NN 17 130 64 
LET B C = 17152 LD BC NN 1 0 67 
Notice that I have equated 

16514= 130 64 
and 17152= 0 67 
In NN code the second number is always 
multiplied by 256 to get its value. 
16514= 130 + 64*256 
17152= 0 + 67*256 

Somewhere inside the processor is another 

SPEED A 
variable, A for accumulator. It is the only 
variable which can be added to, codes 128 to 
133, or subtracted from, codes 144 to 149, one 
of the other variables. We can also put the 
contents of any one of the variables into A, 
codes 120 to 125, or put the contents of A into 
another variable, codes 71, 79, 87, 95, 103, 
111. A can be made to equal any number 
between 0 and 255, code 62, and lastly A can 
be increased, code 60, or decreased, code 61, 
by one. 

The last variable F, flag, will be defined by 
the following relationship. I hope you have 
noticed an asterisk by some of the codes. This 
indicates that after this operation a test is per-
formed to see if 0 has occurred as a result of 
the operation. 

Basic Mnemonic Machine code 
LET B = B -1 DEC B 5 
Variable F is adjusted on completion of this 
operation as follows: 

Table 2. 
Mnemonic Machine code Address 
JP NN 195 130 64 The examples all 
JP Z NN 202 130 64 jump to Address 16514 
JP NZ NN 194 130 64 1130 + 64*256 - remember?) 
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Address Machine code Mnemonic Basic 
16514 33 30 65 LD HL NN 1 LET HL = 16670 
16517 70 LD B {HL} 2 LET B = PEEK HL 
16518 35 INC HL 3 LET HL = HL + 1 
16519 126 LD A (HL) 4 LET A = PEEK HL 
16520 128 ADD A B 5 LET A = A + B 
16521 79 LD C A 6 LET C = A 
16522 6 0 LD B N 7 LET B = 0 
16524 201 RET 8 PRINT C 

Add two numbers 
Program 2. 

16514 33 30 65 LD HL NN 1 LET HL = 16670 
16517 70 LD B (HL) 2 LET B = PEEK HL 
16518 35 INC HL 3 LET HL = HL + 1 
16519 126 LD A (HL) 4 LET A - PEEK HL 
16520 144 SUB A B 5 LET A = A B 
16521 79 LD C A 6 LET C = A 
16522 6 0 LD B N 7 LET B = 0 
16524 201 RET 8 PRINT C 

Subtract two numbers 
Program 3. 

16514 33 30 65 LD HL NN 1 LET HL = 16670 
16517 70 LD B (HL| 2 LET B = PEEK HL 
16518 35 INC HL 3 LET HL =HL + 1 
16519 78 LD C (HL! 4 LET C = PEEK HL 
16520 62 0 LD A N 5 LET A = 0 
16522 129 ADD A C 6 LET A = A + C 
16523 5 DEC B 7 LET B = B-1 
16524 194 138 64 JP NZ NN 8 IF B < > 0 THEN GOTO 6 
16527 79 LD C A 9 LET C = A 
16528 6 0 LD B N 10 LET B = 0 
16530 201 RET 11 PRINT C 

Multiply two numbers 
Program 4. 

ND MEMORY ECONOMY 
1 R E M 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 6 9 0 1 2 3 1 R E M 1 2 3 4 5 6 7 S 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 

4 5 5 7 8 9 0 1 2 3 4 5 6 7 3 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 4 5 5 7 8 9 0 1 2 3 4 5 5 7 8 9 © 1 2 3 4 5 5 7 S 9 0 1 2 3 4 5 
5 7 S 9 0 1 2 3 4 5 6 7 S 9 0 1 2 3 4 5 6 7 S 9 0 1 2 3 4 5 6 7 6 7 8 3 0 1 2 3 4 5 6 7 8 9 3 1 2 3 4 5 5 7 8 9 0 1 2 3 4 5 5 7 
3 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 5 7 8 9 0 1 2 3 4 5 6 7 8 9 8 9 0 1 2 3 4 5 5 7 8 9 0 1 2 3 4 5 5 7 8 9 0 1 2 3 4 5 6 7 8 9 
0 1 2 3 4 5 5 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

O R E M » 2 0 © C L S 
2 3 9 C L S 2 1 0 S L O U 
2 5 0 L E T C = U 5 R 1 6 5 1 4 2 2 0 F O R K = 2 T O 7 
3 0 © S T O P 2 3 0 P R I N T R T K . . 3 ; ' * * " 
5 0 0 F A S T 2 4 0 N E X T K 
3 0 1 F O R K = 1 6 5 1 4 T O 1 5 5 6 4 2 5 0 L E T C = U S R 1 6 5 1 4 
8 1 0 S C R O L L 3 0 0 S T O P 
8 2 0 I N P U T <J S 0 0 F R S T 
8 3 0 P O K E K , U 5 0 1 F O R K = 1 5 5 1 4 T O 1 6 6 5 4 
8 4 0 P R I N T F I T 7 , 0 ; K ; T R B S ; O 3 1 © S C R O L L 
S 5 0 N E X T K 8 2 0 I N P U T U 

8 3 0 P O K E K . <J 
8 4 0 P R I N T R T 7 . , 0 ; K ; T F I B 8 ; U 

Program 1, above, and right, program 1a. 8 5 © N E X T K 

If B is equal to 0 let variable F = Z for zero, 
if B is not equal to 0 let variable F = NZ for 
non-zero. 

Variable F is only altered by those oper-
ations marked with the asterisk. Machine code 
does not have line numbers, so there is no 
equivalent to Goto a line number as in a Basic, 
Your Z-80 processor can jump to any place in 
memory, called an "address". When you start 
to load the example machine-code programs in 

your ZX-81, you will see the numbers of the 
code that you are typing in. Scroll up the 
screen. Next to the code number is a five-digit 
number, the address of your typed-in code. It 
starts at 16514 and increases by one every time 
you enter in a new piece of code. 

You can jump to any address if the F variable 
equals Z or you can jump to an address if the F 
variable equals NZ. That is, was the last test a 
zero or non-zero? 

The form of these commands is in table 2. 
One further piece of the variable jigsaw is 
required to enable you to write machine-code 
programs and that is an understanding of the 
difference between direct and indirect state-
ments. 

A direct statement with a pair of variables 
would be: load variable with a number, nor-
mally an address. An indirect statement with a 

(continued on next page) 
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(continued from previous page) 
pair of variables would be: put into an address 
given by the pair of variables HL a number, 
codc 54, or any single variable, codcs 112 to 
117, 119 or: put into a single variable the 
contents of an address given by the pair of 
variables HL, codes 70, 78, 86, 94, 102, 110. 
The indirect statement is necessary to put 
something into memory, Poke, to be be able to 
look inside the display file to see if anything is 
there, Peek, and to get at the beginning of the 
display file so that we can Print to the screen 
for the creation of playing boards or whatever. 

The last and most important command is 
Return, 201. With a machinc-codc program, if 
this instruction is omitted, it will invariably 
lead to what is known as a system crash; keys 
become inoperative — the display disappears. 
You will have to remove the power and switch 
the machine on again to regain control in the 
process losing all your program. The golden 
rule is always Save the program before 
running any machine code for the first time. 

It is far easier to recover from tape than to 
stan typing all over again. The recovered 
program can then be chcckcd for errors and 
corrected before being rerun. 

Remove memory expansions, then enter 
program 1. Type Print Peek 16670, Peek 
16671 and check that both answers are 8. We 
arc going to enter our variables in Rem 2 and 
machine codc in Rem 1, so it is important that 
we get the length of Rem 1 exactly right. If 
you did not get two eights, re-enter Rem 1. 

Poke 16510, 0 
This stops you from editing the first Rem. 
Enter program 2 by: 

Run 800 
When the inverse L appears, type: 

1 R E M 5 £ R N D 7 7 7 ' 5 ™ ; ? ? ? ? Q . J S W J O 
• 7 O — 7 Q w m 7 G W Q — 7 U W 7 1 * * ; O F ; O F ; O F ; 
©1 ; <?•??'? : Q 1 7 o l 7 o I ; Q I ; Q • 7 0 * 7 0 * 7 0 

' 7 Q M 7 C J " 7 0 " 7 Q " T F I N 0 1 2 3 4 . 5 6 7 3 9 0 1 2 3 4 
S & 7 6 ? I 0 1 H - 3 4 S 6 ? 8 9 C M 2 3 4 5 6 7 8 9 0 I £ 3 4 5 6 
7 3 9 0 

2 0 0 C L S 
E * I 0 S L O W 
£ 2 0 F O R { < . = 2 T O 7 
2 3 0 P R I N T R T K . S . ; " * " 
2 4 - 0 N E X T K 
2 5 0 L E T C = U 5 R 1 6 5 1 4 -
3 0 © S T O P 
3 0 0 P R S T 
3 0 1 F O R K = 1 6 5 1 H T O 1 3 3 3 4 -
3 1 0 S C R O L L 
3 2 0 I N P U T D 
3 3 0 P O K E K * D 
3 4 - 0 P R I N T R T 7 , 0 ; K ; T R B 3 ; D 
3 5 0 N E X T K 

Program 5 and a sample board display. 

33/30/65/70/35/126/128/79/6/0/201 /R/ 
Where / stands for Newline. R Ncwlinc will 
cause an exit from the machine-code loader. 
Look at the machine code of program 2 and 
the above data entry to sec how machine code 
is entered to a Rem statement. Then type: 

RUN 
This will producc a number which is the 
addition of the character codes in Rem 2. 

Try editing Rem 2 and put in different 
characters. Enter program 3 using the same 
technique. Run 800 and type in the machine 
code. This program subtracts the first variable 
of Rem 2 from the second variable. 

For both cases only positive answers 
between 0 and 255 will be correct, again try 
changing the variables in Rem 2 and see the 
cfFcct. Enter program 4. 

This multiplies the two character codes in 
Rem 2 together, again only positive answers 
between 0 and 255 will be correct. The answer 

is held in the single variable C. Modify 
program 1 to program la. Now let us enter 
program 5. 

It is necessary to create a display file with a 
Basic program before Poking alternative 
characters into it with a machine-code routine. 

Remember when stepping from one line to 
another — all lines, even empty ones end with 
the Newline charactcr, page 172 Sinclair 
manual, and the Print At starts at column 0, 
page 123 Sinclair manual. 

Program 5 creates a board to demonstrate 
the difference in speed between machine code 
and Basic. You can just see the asterisks being 
printed by the Basic program on the screen, 
the machine-code board is almost instant-
aneous. Try putting in a delay and loop in 
Basic to demonstrate this. Also try different 
patterns on the screen by varying parts of the 
machine code. If you have managed to get this 
far the worst is over. 

Program 5. 

Address Machine code Mnemonic Basic Address Machine code Mnemonic Basic 
16514 33 12 64 LD HL NN LET HL = 16396 54 5 LD (HL) N POKE HL, 5 

94 LD E (HL) LET E = PEEK HL 25 ADD HL DE LET HL = HL + DE 
35 INC HL LET HL = HL + 1 54 5 LD (HL) N POKE HL, 5 
86 LD D (HL) LET D = PEEK HL 25 ADD HL DE LET HL HL+DE 
33 3 0 LD HL NN LET HL = 3 54 1 LD (HL) N POKE HL, 1 
25 ADD HL DE LET HL = HL + DE 16572 121 LD A C LET A = C Get start 

125 LD A L LET A = L Save start 111 LD L A LET L = A position 
79 LD C A LET C = A position 120 LD A B LET A = B 

124 LD A H LET A = H 103 LD H A LET H = A 
71 LD B A LET B = A 25 ADD HL DE LET HL = HL + DE Left-hand 

16528 54 135 LD (HL) N POKE HL, 135 Line across 54 133 LD (HL> N POKE HL, 133 line down 
35 INC HL LET HL = HL + 1 25 ADD HL DE LET HL = HL + DE 
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133 
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL + DE 
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133 
35 INC HL LET HL = HL + 1 25 ADD HL DE LET HL = HL + DE 
54 131 LD (HL) N POKE HL, 131 54 133 LD (HL) N POKE HL, 133 
35 INC HL LET HL = HL+1 25 ADD HL DE LET HL = HL + DE 
54 131 LD (HL) N POKE HL, 131 54 2 LD (HL) N POKE HL, 2 
35 INC HL LET HL = HL + 1 16591 35 INC HL LET HL = HL+1 Bottom 
54 131 LD (HL) N POKE HL, 131 54 3 LD (HL) N POKE HL, 3 line across 
35 INC HL LET HL = HL + 1 35 INC HL LET HL = HL + 1 
54 131 LD (HL) N POKE HL, 131 54 3 LD (HL) N POKE HL, 3 
35 INC HL LET HL = HL + 1 35 INC HL LET HL = HL+1 
54 131 LD (HL) N POKE HL, 131 54 3 LD (HL) N POKE HL, 3 
35 INC HL LET HL = HL+1 35 INC HL LET HL = HL+1 
54 4 LD (HL) N POKE HL, 4 54 10 LD (HL) N POKE HL, 10 

16555 17 10 0 LD DE NN LET DE = 10 Right-hand 35 INC HL LET HL » HL + 1 
25 ADD HL DE LET HL = HL + DE line down 54 3 LD (HL) N POKE HL, 3 
54 5 LD (HL) N POKE HL. 5 35 INC HL LET HL = HL+1 
25 ADD HL DE LET HL = HL + DE 54 3 LD (HL) N POKE HL, 3 
54 5 LD (HL) N POKE HL, 5 35 INC HL LET HL = HL + 1 
25 ADD HL DE LET HL = HL + DE 54 3 LD (HL) N POKE HL, 3 

201 RET 
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SHARP MZ-aOK/MZ-8QA MZ-8QB 
Functional cassette software by Dale Hubbard 

Buy 2 at £19.95 - take Vat £5.95 FREEH! 
All programs in Standard Sharp Basic for 48k RAM upwards. 
Al l programs supplied w i th exhaustive and attractively bound 
documentation. 

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 card index application. £19.95 

STOCK CONTROL 
Al l the necessary for 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 LIST 
A superb dedicated database to allow for manipulation of names & 
addresses & other data, w i th selective printing to line printer. 
Features include the faci l i ty to f ind a name or detail when only 
part of that detail is known. Will print labels in ? variety of user-
specified formats. £19.95 

DECISION MAKHt 
A serious program that enables the computer to make a sound decision 
for you based on various criteria. 
If you want to buy a car, hi-fi, house, etc., or you don't know which 
woman to marry then you need this one. £ 5 3 5 

INVOICES AND STATEMENTS 
Ideal for the small business. A complete suite of programs together 
w i th generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. A l l 
calculations including V A T automatic and provision for your own 
messages on the form produced. £19.95 

RUBIK SOLVER 
It's not our policy to offer games but we make an exception here for a 
program to solve the cube from ANY position. Shorthand notation 
makes learning the solution by heart possible for most active brains. £12.95 

THE CATALOGUER 
This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, 
slides, books, records etc. £19.95 

COMMERCIAL ACCOUNTS 
A gem of a program, all for cassette, with the 
following features:— 

Daily Journal 
Credit Sales 
Cash Sales 
Credit Purchases 
Purchases - other 

Sales Ledger 
Purchase Ledger 
Bank Account 
Year to Date Summary 

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

HOME ACCOUNTS £19 95 
Runs a complete home finance package for you 
w i th every facil i ty necessary for keeping a 
track of regular and other expenses, bank 
account, mortgage, H .P . etc etc etc!! You ' l l 
wonder how you ever managed wi thout i t . 

CHOPIN - LES ETUDES 
Six beautiful studies from Opus 10 and 25 
performed for you live by Mr. Sharp -
Spellbinding!!! £5.95 

MOTOR ACCOUNTANT 
Find out exactly what that 
car is costing you and keep a 
data file w i th all your expenses therein! £5.95 

RECIPE FILE 
Let all those computer 
widows have a bash! The 
wives wi l l really enjoy the fun 
of this program designed to 
keep all her recipes. Wil l even 
suggest a menu for a day/ 
week! Excellent value. £19.95 

^ ^ ^ ^ ^ Access Welcome 

cA1 rfOtf 

v s < > 

Send cheque or P.O. or Cash (registered) or Credit Card no. to : 

Gemini Marketing L td 
Dept YC7 Quay House Quay Road Newton Abbot Devon TQ12 2BU 
Or telephone us w i th your credit card order on (0626) 62869 
Al l orders despatched by return - no waiting. 
Al l prices include V A T and post & packing except Hardware. Full range of Sharp 
peripherals available - please 'phone for quotations. 
Please state machine type (A.K. or B) when ordering software. 



IT IS USUALLY possible to program efficiently 
without recourse to logical arithmetic and 
many programmers are happy to leave it that 
way. Unfortunately, if you are in the trans-
lation business and the original programmer 
has used logical arithmetic you are obliged to 
follow suit. This may leave you in an area of 
your Basic with which you are not familiar and 
with a machine that insists on being illogical. 
So let us look at some possible problems. 

The logic of the Pet, TRS-80 and Genie is 
standard with the logical values being integers 
of - 1 for true and 0 for false, but the Apple 
uses 1 for true and 0 for false. This would 
seem to be no more than an inconvenience but 
unfortunately there is a more subtle difference 
in the way machines deal with individual bits. 
The line 

10 IF (X<7) AND <Z< >71 THEN 100 
will work on most machines and is in fact a 
very powerful programming tool. Yet if that 
works, what about the following line? 

20 IF PEEK (53410) AND 4 THEN 2000 
It works on a Pet — to see if the space bar has 
been pressed — but an equivalent line 

30 A = PEEK (48152) AND 128 THEN 2000 
on an Apple will not extract a bit from an I/O 

10 PRINT " 'AND' BINARY LOGIC TEST" 
20 PRINT "ENTER VALUE OF X" 
30 INPUT X 
40 PRINT "ENTER VALUE OF Y" 
50 INPUT Y 
60 A = X AND Y 
70 PRINT "THE LOGICAL 'AND' VALUE 

OF";X; "AND";Y; "IS";A 
80 GO TO 10 

Program 1. Binary logic test. 

port. This is bccause on the TRS-80, Genie 
and Pet the logical operators And, Or, and 
Not operate on individual bits, but on the 
Apple they do not. Consequently line 30 
always returns a value of A = 1 regardless of 
the actual value in location 49152. On the 
Apple 

A = XAND Y 
is interpreted as 

A = (X< >0) AND <Y< >0) 
Confused? Program 1 is a test program to use 
on your computer to see how it handles logical 
arithmetic. Use this program to see how your 
machine reacts using various line 60$. 

The logical operators on Sinclair machines 
are different again. On the ZX-80 true is -1 
and false is 0, but on the ZX-81 true is 1 and 
false is 0. The rules for logical arithmetic on 
these machines are quite different and you are 
referred to table 1. 

Sinclair owners will know that their version 
of logical arithmetic lacks a Not function. 
They cannot use the line 

' 10 IF NOT X = 10 THEN GO TO 100 
but it can easily be mimicked with 

10 IF X-10 THEN GO TO 100 
which, on a Sinclair, does the job required. 

Most games include an element of chance 
and this is provided by the computer's 
random-number generator. The first sign of 
such use often appears at the start of a 
program when the seed of the generator is 
reset to ensure a new series of random 
numbers. The statement used will be 

difficulty in translation. When a program 
requires a random number, there is a range 
into which it must fall and different machines 
handle these ranges differently. For a trans-
lation key, see table 2. 

If your machine does not have a random 
function, you must create one and use it as a 
subroutine. There are a number of complex 
random-number algorithms but usually a 
simple one is adequate for games programs. 
My suggestion is program 2, which returns a 
pseudo-random number between 0 and 1 as R. 

Cursor-control characters are the banc of a 
translator's life. They sit in other people's 

Randomise, Random, Rand or Ran. The Pet 
and Apple set the seed with RND(-X). Your 
instruction book will tell you how to reset the 
seed value on your machine. 

Having set this, the computer will call for a 
random number, when it needs one, with 
RND. RND is almost universal, but the 
results returned are not and could cause some 

BASIC 
TRANSLATION 
AND THE , 
FINAL 
HURDLES 
This month Tony Edwards 
offers a miscellany of ideas to 
help you past the pitfalls which 
lurk in even the simplest-looking 
Basic translation. 
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Random number Pet Apple TRS-80 or 
Genie ZX-81 

0<x<1 RND(I) RND(1) RND(0) RND 

0<x<N N'RND(1) N*RND(1) RNDiN) N*RND 

A<x<B A + (B-A)*RND(1) A + (B-A)*RNDi1) A + RND(B-A) A + (B-A)*RND 
Table 2. 

programs, ChrS, and arc completely opaque. 
They cause the computer to do strange things 
depending on the code in parenthesis behind 
them — but to the uninitiated there is no way 
of breaking the code. Codes 32 to 126, except 
on Sinclair machines, are usually standard 
ASCII codes which were dealt with last month 
and codes above 126 are usually graphics 
symbols — also dealt with last month. 

The exceptions are the Genie and TRS-80 
where codcs above 191 are space-compression 
codes which cause a number of spaces to be 
printed, the number of spaces being found by 
the formula 

number - code -192 

These are useful in formatting or in erasing 
characters no longer wanted on the screen. 

The codcs which cause most trouble are 
those which move the cursor about and clear 
parts of the screen. These are covered by the 
translation key in table 3. An exception is the 
TRS80's ChrS(23) which causes characters 
printed to become double-sized. The Apple 
cursor controls are seldom used in programs as 
they must be preceded bv the escape character, 
Chr$(27). 

Both games and business programs use 
extensive screen-formatting controls to pro-

X AND Y has value X if Y< >0 
X AND Y has value 0 if Y = 0 
X OR Y has value 1 if Y< >0 
X OR Y has value X if Y 0 
NOT X has value 0 if X< >0 
NOT X has value 1 if X = 0 
Table 1. 

duce a neat apearance. The ChrS(X) controls 
and space-compression characters mentioned 
are pan of this formatting but another essential 
part is the Print At, or Print @ statement. 
These and similar statements cause a character 
or string of characters to be printed at a 
particular position on the screen. 

Sinclair machines identify the screen 
position with two co-ordinates so that 

PRINT AT 3, 7, " # " 
prints a hash at row 3 of column 7. The 
TRS-80 and Genie identify 1,024 screen 
positions so, as the screen is 64 characters 
wide, the same effcct is produced bv 

PRINT @ 3*64 + 7,"*" ' 
Apple owners do not have this facility but do 
not need it as thev can use 

VTAB3:HTAB7:PRINT " # " 
to produce the same efFect. VTab tabulates 
vertically and HTab tabulates horizontally. 

At this stage readers who own Pets will be 
wondering what they can do as their machines 
do not have this feature. They can use a 
mixture of cursor controls and spaces to 
produce the same effect. For example, 
PRINT CHR$i19), CHR$(17), CHR$(17), 

CHR$(17),"# " 
but this is not very elegent so I offer program 
3 which provides Pet owners with a Print @ 
facility. 

This is a Basic program which Pokes a 
machine-code program into the second cassette 
buffer. It should be safe enough there but if 
you want it somewhere else, it is relocatable 
without change. It is written for new-ROM 

10 PRINT "INPUT RANDOM NUMBER 
SEED" 

11 INPUT S 

1000 REM PSEUDO-RANDOM NUMBER 
GENERATOR 

1010 T = S/3001 
1020 I - INT(T) 
1030 R = T-l 
1040 S = S + 17 
1050 RETURN 
Program 2. Pseudo-random number 
generator. 

100 DATA 32,154,208,169,19,32,210,255, 
230,97 

110 DATA 164,97,169,29,166,98,240,8,202, 
32 

120 DATA 210,255,224,0,208,248,136,208, 
245,96 

130 FOR X = 826 TO 855 
140 READ Y 
150 POKE X,Y 
160 NEXT 

Program 3. Pet Print @ routine. 

Pets so users of old-ROM machines shoulc 
make the following changes: 
• tine 100, change 154 to 167 
• Line 100, change 97 to 179 
• Line 110, change 97 to 179 
• Line 110, change 98 to 180 
The line 

POKE 1, 58:POKE 2,3 
is used to initialise the program and then it is 
used with the statement 

X = USR(A):PRINT A$ 
where A is the screen position and AS is the 
string to be printed. 

This article started with logical arithmetic 
and in case you thought you had seen the iast 
of it I am going to finish with it. A number of 
computers, including the Apple and the Pet, 
have a Wait statement which is useful. This 
causes the program execution to halt until 
some preset condition is achieved. The state-
ment has the form 

WAIT X,Y,Z 
and the computer will wait until the contents 
of location X — usually a port — And Y 
Exclusive Or Z gives a non-zero result. It does 
not matter that this is such a mess because if 
your machine has no such function you do not 
need to understand it — just translate it. If you 
have an INP function vou can mimic 

10 WAIT X,Y,Z 
with 

10 IF INP(X) = 2 THEN 20:GO TO 10 
This function is usually used to halt Basic 
until some action is taken with hardware so it 
can be mimicked with InkevS if you have one 
using the loop: 

100 A$ = INKEY$:IF A$ = ""THEN 100 
which causes the machine to halt until a key is 
pressed or if you do not have InkeyS a normal 
Input will stop Basic until you enter some 
dummy value. 

Next month, in the final pan of this series, I 
shall deal with the methods used to translate 
from one dialect to another when the dialects 
are so different as to make direct translation 
impossible. The method presented is capable 
of translating from one language to another 
and an example of such a translation will be 
given. H 

Action Pet TRS-80 II and Genie TRS-80 lit ZX-81 

Clear screen (1471 - (27) — 

Clear to end of line (22) (30) (23) — 

Clear to start of line (150) (29) — — 

Clear to end of screen (31) — 

Cursor up (1451 (27) 1254) (1121 . 
Cursor down (17) (26) (255) (113) 
Cursor left (157) (24) (252) (114) 
Cursor right (291 (25) (253) (115) 
Cursor home (19) (28) — — 

Table 3. ChrS codes. 
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MICHAEL ORWIN'S ZX81 CASSETTES 
The best software (by various authors) at low prices. 

QUOTES 
"Michael Orwin's £5 Cassette Two is very 

good value. It contains 10 stolid well designed 
games which work, offer plenty of variety and 
choice, and are fun." 

from the ZX Software review in 
Your Computer, May '82 issue. 

" I had your Invaders/React cassette ... I 
was delighted with this first cassette." 

P. Rubython, London AIWtO 
" I have been intending to write to you for 

some days to say how much I enjoy the 
games on Cassette One' which you supplied 
me with earlier this month," 

E. H., London SW4 
"1 previously bought your Cassette One and 

consider it to be good value for money!" 
Richard Ross-Langley 
Managing Director 
Mine of Information L td. 

CASSETTE 1 
leleven IK programs) 
machine code: 
React, Invaders, Phantom aliens. Maze of 
death. Planet lander. Bouncing letters. Bug 
splat. 
Basic: 
! Ching, Mastermind, Robots, Basic 
Hangman. PLUS Large screen versions of 
invaders and Maze of Death, ready for when 
you get 16K. 
Cassette One costs £3.80. 

CASSETTE 2 
Ten games in Basic for 16K ZX81 
Cassette Two contains Reversi, Awari, Laser 
Bases. Word Mastermind, Rectangles, Crash, 
Roulette, Pontoon, Penny Shoot and Gun 
Command. 
Cassette Two costs £5 

CASSETTE 3 
8 programs for 16K ZX81 

STARSHIP TROJAN 

Repair your Starship 
before disaster strikes. 
Hazards Include 
asphyxiation, radiation, 
escaped biological 
specimens and plunging 
into a Supernova. 

STARTREK This version of the well known 
space adventure game features variable 
Klingon mobility, and graphic photon torpedo 
tracking. 
PRINCESS OF KRAAL An adventure game. 
BATTLE Strategy game for 1 to 4 players. 
KALABRIASZ World's silliest card game, full 
of pointless complicated rules. 
CUBE Rubik Cube simulator, with lots of 
functions including 'Backstep' 
SECRET MESSAGES This message coding 
program is very txlp qexi jf. 
MARTIAN CRICKET A simple but addictive 
game (totally unlike Earth cricket) in machine 
code. The speed is variable, and its top speed 
is very fast. 
Cassette 3 costs £5. 

CASSETTE 4 
8 games for 16K ZX81 

ZX-SCRAMBLE {machine code) 

Bomb and shoot your way through the 
fortified caves. 

GUNFIGHT 
(machine code! 

INVADERS 
(machine code) 

FUNGALOIDS (machine code) 
GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft to 
fight. 
SNAKEBITE (machine code) 
Eat the snake before it eats you. Variable 
speed (very fast at top speed) 
LIFE (machine code) 
A ZX81 version of the well known game. 
30 TfC-TAC-ONE (Basic! 
Played on a 4 x 4 x 4 board, this is a game for 
the brain. It is very hard to beat the computer 
at it. 
7 of the 8 games are in machine code, 
because this is much faster than Basic. (Some 
of these games were previously available from 
J, Steadman). 
Cassette 4 costs £5. 

Recorded on quality cassettes, sent by first class post, from: 
Michael Orwin, 26 B r o w n l o w Rd. Wil lesden, London NW10 9QL (mail order only please) 

ZX81/ 16K SOFTWARE 
• "STARTREK" £4.95 
16K STARTREK: Exciting space adventure game including 
klingons starbases, phasors, 8 x 8 galaxy, 4-levels of play, long 
and short range scanners, etc. 

SUPER-WUMPUS' £4.95 
16K SUPER-WUMPUS: Can you hunt and catch the 
mysterious wumpus in his underground labyrinth? Intriguing 
underground adventure. 

'GRAPHIC GOLFV £4.95 
16K GRAPHIC GOLF: Test your golfing skills on the 
computer's 18-hole golf course, each hole is different and is 
graphically displayed on screen, many hazards including lakes, 
streams, rough etc. 

• "GAMES PACK 1' £4.95 
16K GAMES PACK 1: Fantastic value for money, nearly 50K 
of programs on one cassette. Five games including "Real Time 
Graphic" Lunar Lander, Starwars, Hammurabi, Minefield, 
Mastermind. 

NEW!! 
• 

ZX ARCADE ACTION!! 

'MUNCHERIl' £5.95 
At last! Pacman for your ZX-81 full feature arcade game 
including 4-rypes of monsters, high-score, 10-skill levels etc., 
all entirely in m/c code. 

• SPACE-INVADERS' £4.95 
This version is simply the best yet, features include 3-lazer 
bases, high scorer, bonus points, alien motherships, authentic 
space invader movement and ever increasing speed, 10-skill 
levels. 

• ASTEROIDS' £5.95 
Authentic representation of the arcade game with left, right, 
thrust & fire controls, 5-levels of play £t alien spaceships. 
FASTEST! version available. 

• "ALIEN-DROPOUT" £5.95 
Can you stop the aliens from building up in their launch chutes 
before they drop down & destroy you. Exciting NEW arcade 
game. 

Cheques/POs payable to "SILVERSOFT" 
TICK BOXES REQUIRED 

Two or mora deduct El,00 
S.A.E. FOR CATALOGUE 
I enclose a cheque.' PO f or £ 
ZX81. VlC-20, SPECTRUM t* BBC SOFTWARE WANTED 
EXCELLENT ROYALTIES (Probably the best eround) 

SILVERSOFT (Dept. YC) 
35 Bader Park, Bowerhill, 
Melksham, Wiltshire. 

Name. 

Address. 

YC/82 
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KA YDE Electronic Systems 
Z X 8 0 / 1 
ZX KEYBOARD WITH 
REPEAT KEY 

Fully cased keyboard £37.95 
Uncased keyboard £27.95 
Keyboard Case £10.95 
This is a highly professional keyboard using executive buttons as found on top 
quality computers. It has a repeat key and comes complete in its own luxury case. 
This is a genuine professional keyboard and should not be confused with toy key-
boards currently available on the market. 

KAYDE 1 6 K RAM PACKS 
The 16K RAMPACK simply plugs straight into the user port at the rear of your computer It is fully 
compatible with all accessories and needs no extra power and therefore it will run quite happily 
on your Sinclair power supply. It d o e s not over-heat and will not lose memory at all. As you may 
know some makes go down to 11K after being on for a while. 

This 16K RAMPACK is very stable ana will not wobble or cause you to lose your programme, it 
comes fully built and tested with a complete money back Guarantee. 

KAYDE FLEXIBLE RIBBON CONNECTOR 
Stops movement of RAM PACK and other accessories 
(Not needed wi th a KAYDE RAMPACK) 

KAYDE 4K GRAPHICS BOARD 
The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX81. It 
comes complete with a pre-programmed 2K Graphics ROM. This will give nearly 450 extra 
graphics and with there inverse makes a total of over nine hundred. 

The KA YDE Graphics Board has facilities for either 4K of RAM (for user definable graphics) 4K of 
ROM or our 4K Tool Kit Chips that will be available shortly. All the graphics are completely soft-
ware controlled therefore they can be written into your programmes. Here are a few examples: 
A full set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Alien Ships 

NO EXTRA POWER NEEDED 

KAYDE 16K GRAPHICS BOARD SOFTWARE 
Peckman: The only true ZX version of the popular arcade game. 
Centipede: "in all I think this is the best presented moving graphic program I've yet s e e n " 
Phil Garratt, Interface. 
Space Invaders: The best version available anywhere. Graphic software can only be used with a 
graphics board. 

KAYDE 1 6 K 8 1 SOFTWARE 
Centipede "In all I think this is the best presented moving graphics program I've yet seen" Phil 
Garratt Interface 
3D/3D Labyrinth. A Cubit Maze that has corridors which may go left, right, up, down ; 
Peckmen (the latest addition in 81 games) 

WHY WAIT TO PAY MORE 
FAST IMMEDIATE DELIVERY 
Post to: 
Dept YC7 
Kayde Electronic Systems Ltd 
The Conge 
Great Yarmouth 
Norfolk NR30 1PJ 
Tel: 0493 57867 (DEPT YC) 
DON'T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT CARD 
All products include VAT are fully 
built and tested and come with a 
COMPLETE MONEY BACK GUARANTEE 

VISA I enclose £.. 
Name 
Address. . . 

Please add £1.50 p/p for all hardware and 50p for all software. 
Please make cheques payable to Kayde Electronic Sys tems Ltd. 
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SOFTWARE 

ATOM 
HANDUNG 
DATABASES are collections of information 
designed to allow you quick and easy acccss to 
the ncccssary data. A simple database sits in 
the corner of every office in the country, in the 
guise of a filing cabinet. 

The more powerful the management system 
of the database is, the more choice you have of 
ways of interrogating the information base. 
Typical databases would be personnel rccords, 
payroll, scientific results, sales figures and 
mailing lists organised into files. A sophis-
ticated database consists of a suite of programs 
accessing and working on many different files 
to provide the user with information. 

Files are the nuts and bolts, and they can be 
classified as sequential, indexed or random 
access. Sequential file structures, sometimes 
known as serial files, have their information 
stored as records in memory, one after the 
other, head to tail. One important advantage of 
this style is the simple structure which makes 
program writing easier and less time-con-
suming. 

Once you have created the file you must 
make it easy to use. File management is carried 
out by a trio of assembler routines euphemis-
tically known as SID. These three routines 
perform the search, insert and delete functions 
that are nccessary. The scarch routine is a 
simple linear search, that is to say it starts at 
the beginning of the file and works its way 
through each record, searching on the first 
three characters of each record. 

If the search is successful the record will be 
printed out, if not the search flag will be con-
ditioned and an appropriate message displayed 
on scrcen. Remember this search is conducted 
on a particular record's label, so as long as the 
key is unique you do not have to worry 
whether the rest of the record is similar to 
others. For example, you couid use the last 
three digits of an invoice number as a label and 
the goods, price and date as the rest of the 
record. If the key cannot be guaranteed, just 
prefix each record with a three digit number 
from, say, 000 to 999 giving 1,000 unique 
labels but at the cost of a three-byte overhead 
for each record. 

This scarch routine is also utilised by the 
insert and delete routines — not surprisingly 
since in order to delete a record you first need 
to find its position in the file. The scarch flag 

George Byrns' trio of assembler 
routines provides the search, 
insert and delete functions that 
you need to handle the files which 
make up your Acorn Atom 
database. 

is again used to flag messages to the user in the 
event of unsuccessful searches when deleting 
or trying to insert a record that already exists. 

The file is created or loaded back into the 
upper text space with the pointers to the file 
base set at # 8205 thus allowing space for the 
file parameters Filelcn and Recordlen to be 
saved with the file. With only 6K of storage 
you need to be fairly concise. Naturally, with a 
disc drive, the program could be developed 
into a really powerful tool, as this would load 
the files in a matter of seconds, giving the 
capability to search through vast amounts of 
information in a minute or so. 

The program is menu-driven and upon 
selection of a function a jump to the approp-
riate subroutine is performed along with error 
checking. To end a function and return to the 
menu the colon is recognised as end of 
function. 

Suppose an estate agent had set up a file of 
all the properties on the market. Details listed 
could include the area of the city, detached or 
semi-detached, number of bedrooms, central 
heating and price. A prospective buyer might 
come into the office and ask for all properties 
in a particular area of the city, or request 
details of four-bedroom detached properties, 
in a specific area and with central heating. 
Here the multi-search comes into play. 

This routine performs a global search on up 
to three target strings simultaneously and 
returns all the rccords that satisfy the scarch 
parameters. The target strings can be any 
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length, subjcct to the maxima defined by the 
user, and it does not matter whether the 
requested order is the same as that occurring 
in the file. 

In the estate agent's case, the multi-search 
function would be selected and the area or 
post-code entered in response to the first 
question. A colon would then be entered in 
answer to the next question since only one 
attribute need be searched. Following this all 
the properties in the specified area would be 
printed. The second example would be just as 
easy to perform with the results duly printed 
out within a few seconds. 

This routine is a more sophisticated version 
of the simple linear scarch which should 
become obvious from the flow diagrams and 
assembly listing and offers a great deal of 
flexibility in the way a file can be interrogated. 
There is plenty of scope for development. For 
example, you could search for and manipulate 
numerical data to provide tables, totals and 
averages. 

The program could be used for holding 
details of club membership — streamlining 
membership renewal and mailing of news-
letters, genera! mailing lists, cataloguing and 
cross-referencing journals or even as a language 
translator. I intend to develop the program 
further by providing the ability to search by 
fields if desired and incorporate relational test-
ing of data. 

Any 6502-based system with the necessary 
free space in zero page could run this program, 
but remember Atom Basic has its peculiarities. 
" $ " is the string address operator and it 
specifies that the value following it is the 
address of the first character of a string. SA is 
analogous to AS in other Basics. 

The query "?" operator can be consideied to 
be the equivalent to Peek and Poke depending 
upon its context. The "!" sign can also be 
considered as a Peek or Poke but this time 
instead of operating on a single byte it operates 
on 3 word and in Atom Basic a word is four 
bytes long. The apostrophe used in Print and 
Input statements generates a carriage return 
followed by a line feed. 

Search 
LL0 S t a r t 

LLl 
LL2 

LL3 
LL4 

Look ftoairt 

Out Next Rec 

_L5 

LDfl 88 Fi leb«3* STA 32 Point LDA 30 STA 96 C l»ar search -t LDft 31 Fi + 1 STA 83 Point + 1 LUX 34 Fi le Len EEC LL3 Out check for : LDY 82 LDACS2>,Y CKP<3S>,Y BNE LL4 Next record KEY BPL _L2 fisjtm LDA UFF STA 96 Set -flan i+ -fourvrf RTS PEX BEO LL3 Ertd 01s f i te ? CLC LEA 87 Fi te ten ADC 52 Poinrt STft f*2 Store i"to Point 
£»:c LLl INC S3 IrtcTMerrt Rosnt + JMP LLl 

t Routine 
LDY 
-Dfl 953 
£EQ LL3 Crteck +or 
JSR LLO Search BNE LLS Search 
D̂X 34 Fi le Len LL6 Ins^-t CLC LDA 82 Point 

I REM FILE HANDLING PROGRAM G.BYRNS 3 N • 64 
10 DIM LL<30>,R<N>,S<N>,T<H> 15 FOR I = 1 TO 38; LLC I) - -1; NEXT I 
98 FOR I = 1 TO 2; DIM P<-1> 
99 PRINT f 2 1 
100 C 

INSERT ASSEMBLY CODE 993' 3 
999 HEXT I ; PRINT t o . REM TURK SCREEN BACK ON 
1605 !#34-0 
1086 INPUT " ARE YOU USING AN EX1STING FILE IR 
1007 IF f f t = "V" THEN '•its? = ^#3262; r '#34-->#$201 
1609 REM PLACE EASE ADDRESSES OF STRINGS IHTO ZERO PAGE LOCATIONS 1010 ?»8S = R, = R«#FFFF/2S6 
1015 ^#97 » R; ">#98 = R4«FFFF,'256 
1020 - S; ?»9B •» 3«»FFFF/236 
1025 "«9D • T ; "#9E = T&#FFFF/256 
1500 PRINT f 11 MENU"' 
1510 PRINT "1 INSERT DATA"' 
1520 PRINT " 2 SEARCH FOR DATA*' 
1330 PRINT " 3 MULTI-SEARCH"' 
1540 PRINT "4 . . .DISPLAY COMPLETE F I L E " 
1330 PRINT " 5 DELETE COMPETE F I L E * ' 
1360 PRINT "6 CREATE F I L E " ' 
157<3 P R I N T " ? CLOSE F ILE" ' 
16O0 INPUT A. REH IKPUT CHOICE 
1S10 IF ft<I OR A>7 THEN GOTO 1600 
1620 GOSUB <<A*1080>*lOe8> 
1700 GOTO 1500. REM GO BACK TO MENU 
2000 INPUT "TYPE IN DATA™' *R 
2010 I F LEN (R»N 0R.LEN<R»?#S7 THEN PRINT "R£C«?P TOO LONG'"'; GOTO 2000 
2820 IF ->R • " • " THEN RETURN 
2030 LIW; LL5 
2040 IF ^#96>0 THEN PRINT "RECORD ALREADY EXISTS" 
2050 GOTO 2060 
3000 INPUT "TYPE IN 3 CHARACTER LABEL"' IS 
3010 IF LEN(R»3 THEN GOTO 3800 
3020 IF ?R = CH": ' THEN RETURN 
3030 LINK LLO 
3035 IF = 8 THEN PRINT "NO SUCH RECORD " ,GOTO 3888 
3048 PRINT i< '#&3»256 * "'#82.' 
3030 GOTO 3880 
4000 C - 0 
4010 INPUT "TYPE IN SEARCH LAEEL" IR 
4020 I F LEN<R>>?#S? OR L£N<f t»N THEN PRINT " TOO LONG'"; GOTO 4810 
4030 - L£N(R>; C = 1 
4648 INPUT -TYPE IW SECOND L^BEL- I S 
4050 I F J® « CH " : " THEN GOTO 4035 
4055 IF LEH<S>}?#37 OP LErKSJ>N THEN PRINT TOO LC«NG" . GOTO 4040 
4060 - L£N(S>. C • 2 
4065 INPUT "TYPE IN THIRD LABEL" I T 
4070 IF ?T - CH" " THEN GOTO 40S5 
4075 IF LEN tT.->>?*87 OR LEN<T » H THEN PRINT "TOO LONG" . GOTO 4065 
40S-0 ••«?- • LEN'T>; C » 3 
40?o L i r» ; LL 14 
4095 eRINT "PRESS ANY KEY TO CONTINUE", L-INk »rFE3- RETURN 
5000 J - 6 . PRINT 114, REM TURN PAGED MODE CH 
3010 FOR I = 0 TO "#84-1 
5020 PRINT FT # 3 2 0 3 * J ,• • 
5030 J ' J + >#37 
5048 NEXT I , PRINT S15- REM TURN fnOE.1 ftC'EC OFF 
5050 LINK #FFE 3: RETURN. KE« »A3T FOF. ANY KEY TO BE TLFNEIs ON 
6000 INPUT "TYPE IN THREE CHAWCTER LABEL" IP 
6010 IF LEN<R>>3 THEN GOTO 6880 
6020 I r ?fi - CH" " THEN RETURN 
5030 LINK LL9 
>040 GOTO 6000 
7000 INPUT "TYPE IN RECORD LENGTH- S 
7010 IF B>s>4 THEN GOTO 7000 
7020 '#87 » B 
•030 DO 
7048 INPUT " TYPE IN DATA " IR 
7050 >#90 - LENCR3 7060 LINK LLS 
7070 UNTIL » • CH- " 
70S0 RETURN 
3000 ^#3202 - ' »37 , ' *8281 - ?#84, S = 1 
3013 PRINT ' . "+SAVE DATA FILE FROM $266 TO " 
3820 PRINT & 8205 + >#87»?#S4.-
3999 END 

LLo Insert 

-L7 I_OOK-

- L $ Out 

O.10 

De lete 

LL11 Loois 

ADC 87 Record L*n iTA 32 Point EtC LL6 Insert [NC $3 Point • 1 INC 84 Fi te- L*ri i-DY ej LDX 87 LDACS3>,V Object 3TA(32>.Y Point INY BEX £N£ LL" STS 
Dp let c r^tjr'.e 

li- Ls.0 ££Cr LLl3 jut ir i 
:-BC 34 F: le Lin TEX BEO LLlx ton* 

Leh i.DA 32 Foint :LC sue oT record Len 
3 "A 38 TaniB-oomt -DA 00 AEC 33 PoinT » 1 3Ta 3? -DY 37 Rec Len KEY i.DA'.38)j Y Te)»»-puo i nt jrn(3£>,Y Point CP':' if0 BNE LLl1 LOO» DEX £-EQ LLl2 Don* uDA 88 Teaf'-iooint STA 82 Point LDA 89 Tem»-»ojnt 

viw er.tr '.eft ? 

(continued on next page) 

: 
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Icontinued from previous page) 
ST ft 83 
JMP LL10 
LW eff 
RTS 

LL12 Done 
LL13 Out 

M u l t i Search 
LL14 I n i t i a l i s e LDfl 64 

LL1S S t a r t Over 

uule Se°nn 

_L17 
wHS 

LOOk , 
fts*in 

BEO LL13 
STft 93 
LDfl 324 
STfl 92 
LDfl 
STft ©2 
LDfl 81 
STft 83 
LDX 0® 
LDfl 97,X 
STfl 63 
I NX 
Lli* 97,X 
STfi S6 
rnx 
LDfl ??,X 
3Tfl 
STJi SI 
LW 
STft S3 
LDft £3 
iT f l 89 

30 

CMP 913 
SEQ LL2I 

Po in t + 1 
Juiwc- t o Add ftec Leti 

F i I * Len 
Out ch*ci< •for 2*ro -fi 
TeftH—(i te In . 
LOUP bwte o f C 
Succes Count 
F»lebese 
Po in t 
Fi leb«se * 1 
Point + 1 

— I? •ie/t chw* m 

Fetch - f i r s t ob jec t 
Object 

Object + 1 

3 t r i n e Len 
Te*w> X s to re 
Po in t 
Te&uo-pomt 
Pc*int * 1 
Tome-ioo i n t + 1 

Tens-(Joint 
vtrriUM return 
f iext Record 
Object 

...il >e T record 

-wiJ 

BEO LLI? 
CLC 
-Dft 53 
ADC 81 
^Dfi 69 
MDC 
3Tfl S3 ;mP Li. 17 

tJext ChiT 
Tem»-fJOint 
Terop-roint 

wL24 
f 1 

tow 

BEO LLI? 
CLC 
-Dft 53 
ADC 81 
^Dfi 69 
MDC 
3Tfl S3 ;mP Li. 17 -IZZ Out 

The zero-page locations. 

r i l e b a s e 80 R e c o r d L e n o7 
F i l e b a s e + i S I T e m p - J o i n t e r 88 
Po l n te r - 82 T e m p - p o i n t e r + 1 89 
P o i n t e r + 1 33 S t r i n g L e n 90 
F i l e L e n 34 Temp X s t o r e 91 
OfcjJ e c t 3 5 S u c c e s s c o u n t 9 2 
O b j e c t + 1 86 Temp f i l e l e n 93 

Figure 1. The linear search. 

SHE LLI3 
DEC 
iEO LL22 

31 
IK' 

?7> r. 
f ' r oS 
wSfi TTfi 
Uii 

•.V. ?! 
;HP uLis 
C£C 
si0 i.t-25 
STfl =•> 

„ £ * Zi. 
^SC 57 
s-"o c! 

sTn 53 
J!ir LUS 

Vint LI>V 
lent. 

IMF 313 
5EC! LL24 
jsR frr* 
IfiV 
wDft 
5Tn 
JSF rr£D 
IMP LL21 
RTS 

String Len 
ft sain 
»uc-:e«s Count 
rr-tirt Record 
Teflo .-: ore 

- e t cn r*.e.. t j t 

viwect tensth 
'emri v, fTort 
ietiin 
" t ims- ' j 1+In 
Out 

3'Xvei5 count 

Point - I 
s t a r t 

-omt 
Cirri^s^ return ? 
Done 
P r i n t ch*r to i c reen 

Cortt. 
Restore succet f count 
CR̂T-F 
N+.<t Record 

Figure 2. The multi-search. 
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PTCPlOTECn Explores the 
Excellence of your 
I g ^ ^ Q Q Q ^ m f / n n o f l K 

• '• • ir*"*%'f|r"" if***" " | MIM"";"' 

CTemotectf s Plemopah Bange 
All five of the currently available Memopaks are housed in elegant black anodised aluminium cases , and are styled to fit wobble-free 

onto the back of the ZX8I, allowing more add-ons (from Memotech or Sinclair) to be connected. 

MEMOPAK 64K MEMORY EXTENSION N 

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither 
switched nor paged and is directly addressable . The unit is user transparent and accepts commands such a s 
10 DIM A(9000). 
Breakdown of memory areas..,0-8K-Slnclair ROM. 8-16K-This area can be used to hold machine code for 
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 
These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the 
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. 

MEMOPAK HIGH RES GRAPHICS PACK 
HRG Main Features — • Fully programmable Hi-Res (192 x 248 pixels) • Video page is both memory and bit 
mapped and can be located anywhere in RAM. • Number of Video pages is limited only by RAM size (each 
takes about 6.5K RAM) • Instant inverse video on/off gives flashing characters • Video pages can be 
superimposed • Video page acces s is similar to Basic plot/unplot commands • Contains 2K EPROM monitor 
with full range of graphics subroutines controlled by machine code or USR function 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 
Main Features — • Interfaces ZX8I and parallel printers of the Centronics type • Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code • Gives lower-case characters from ZX8I inverse 
character set 

plus UflT 
£43T26° 

32K '16K plus UflT 

5 2 " 
plus UflT 

f j ^ r r o 

plus UflT 

Coming Soon. 
MEMOPAK RAM>, 

HkRES GRAPHICS 
CENTRONICS t 

A complete range of ZX81 plug-in peripherals 
Digitising Tablet RS232 Interface 

Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty 

64K RAM £68.70 + £10 30 VAT £79.00 
Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty 

32KRAM £43.43+ £6.52 VAT £49.95 

Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty 

16K RAM £26.00 + £3.90 VAT £29.90 

Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty 

HRG £52.00 + £7.80 VAT £59.80 

Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty 

CENTRONICS I F £34.70+ £5.20 VAT £39.90 

Please make 
cheques payable to 
MEMOTECH Ltd. 
Please Debit my 
Access/Barclaycard * 
account number 
'Putt* etiete 
ices nottppty Packaging & Postage £2.00 per unit i , 

TOTALENC 

I 

We regret we are as yet unable to accept c 
orders or enquiries concerning the above | 

products, but we'll let you know as soon £ 
as they become available. ? I 

SIGNATURE 

N A M E 

D A T E 

.ADDRESS. 

.TELEPHONE J 
We want to be sure you are satisfied wi th your Memopak - so we offer a 14-day money back Guarantee on all our products. 
Memotech Limited, 3 Collins Street Oxford 0X4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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PROJECT 

AS 
A VAST AMOUNT of work has been done on 
mainframe computers to find efficient ways of 
accessing parts of a collection of data in order 
to produce lists or reports that are useful to 
organisations or individuals. Data in this sense 
is a resource that is stored, manipulated and 
output from the computer for a multitude of 
tasks. 

Extend ing p rog rams 
Word processors originally grew out of the 

need to write and edit source code for big 
mainframe computers. In the same way a 
microcomputer word-processing program can 
be used for other purposes than simply writing 
and printing text. Word processors like 
Asimov can be extended into database systems 
by adding commands. 

Asimov will not be a true database manage-
ment language. A database language should 
allow you to interrogate a collection of 
information in any way that you determine, 
rather than by one of a few limited routes built 
into a program. 

Information held in a computer may take 
many forms. Data is conceptualised as letters 
or numbers, truth values, references or 
program instructions; but it is in fact only a 
stored value. A program instruction may have 
exactly the same binary value as a relative 
address or the letter 'k'. The description given 
to the stored value is an attribute of the data. A 
data attribute identifies an area of RAM and 
provides information as to how the contents of 
that RAM should be treated. 

imp l i c i t a t t r i bu tes 
Attributes may be implicit; for example, the 

second byte of a machine-code instruction is 
an address rather than the instruction to the 
Central Processor Unit. Alternatively, the data 
attributes may be explicit and very high level, 
the information listed in figure 2 is grouped in 

ASIMOV 
John Dawson's Asimov word 
processor can offer some of 
the facilities of a database. Here 
he shows how these techniques 
could be used to classify a cellar 
of wine. 

Figure 1. Traditional view of data and programs illus-
trated above. Above right, database view of data and 
programs. 

a structured form and each record starts with a 
control line: 
1 
which contains a number of attributes of the 
data which follows. 

The control line may contain 15 characters 
and the instructions in the extended version of 
Asimov will allow a user to search through a 
file of records, selecting those in which the 
control line matches a selection of attributes. 

Definitions. 

File — A file is a collection of records and will 
normally be a text in its own right. A file 
will be kept up to date by editing the text 
us;ing Asimov. A combined text and record 
file is formed by retrieving the records first 
and then writing or appending the text. 

Record — A record is a number of fields. 
The start of each field is identified uniquely 
within the record and the fields are linked 
or related to each other. For example, 
Rhone wine is manufactured in France and 

these two pieces of information will be. 
linked in a record of a Rhone wine. Note 
however, that Rhone wine must be 
French; not all French wines are made in 
the Rhone area. 

Field — The most basic part of the whole 
collection of information. Each field is 
terminated by a carriage return character 
to speed data input for name and address 
lists. Consequently each field is one para-
graph long. 

This pseudo-database approach means that 
sorting through the records can be done only 
be examining that line and not by looking at 
names or other pieces of information within 
the record. 

Fine French w i n e 
Fr in the control means that the wine comes 

from France; but suppose I want to know 
whether the collection contains any Cotes du 

Figure 2. 
tDUMV 
A 1 Nate 
*2 Year 
A
3 Countrv ot Origin 
M Grape 
"5 Shipper 
A 6 Date bought 
A
7 Bottles ieft 

A
8 Tasting notesl 
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HANDICAPPED COMPETITION 
In Information Technology Year, Your 
Computer is sponsoring a competition to 
aid the handicapped. The competition, 
which is divided into two sections, is to 
design a device which helps disabled 
people to use a microcomputer to over-
come their handicaps. All entrants to the 
competition must write up to 2,000 words 
describing such a device. In addition, 
entrants over the age of 18 wilt be 
expected to show a prototype device in 
action. More information about the com-
petition and its rules will be found in Your 
Computer, April edition. The competition 
closes on August 31. 

Luberon, the only way to find out is to print 
all the French wines. It is possible to find the 
words Cotes du Lubcron with the Find 
command in Asimov and then print the record 
from there, but that is Still not a real database. 

The commands are nevertheless a useful and 
powerful way of storing, manipulating and 
retrieving information. 

Some word processors allow you to write an 
address list and then generate standard letters 
with personal names incorporated into the 
letter. Asimov does not include this facility 
because it was designed to help write articles 
and books. The quality of the typeface 
produced by dot-matrix printers is legible and 
acceptable for draft articles or, for clubs and 
campaigns where the primary need is to 
distribute information. 

Mailmerge faci l i ty 
In adding a mailmerge facility to Asimov it 

proved possible to provide extended instruc-
tions that could be embedded into a text and 
edited with the normal word processor 
commands. This provided a more flexible 
system for people to use. Writers about wine 
could use extended Asimov to store informa-
tion such as 

Name 
Country of origin ICoO) 
Region within the CoO 
Type of grape 

Red or White 
Wine shipper's name or where bought 
Date bought 
Cost 
How many bottles left 
Tasting notes (free format comments) 
There are a number of uses for this informa-
tion. The writers may wish to access the 
tasting notes for a single wine or a class of 
wines in the course of preparing an article or 
may wish to write to a shipper enquiring 
whether such and such a wine is still available. 

They may wish to produce a catalogue of 
their stock, listing the wines according to 
various features — White Burgundy, or all the 
wines from California. 

Each of these uses requires the data 
contained within the collection to be accessed 
and printed by the computer in different ways. 

In addition to the instructions in figure 3 a 
couple of others are necessary to separate the 
text from the record file but these arc trivial. 

Missing instruct ions 
Many instructions are missing that would be 

considered essential in a true database 
language. Boolean operators should allow you 
to carry out N O T and OR comparisons on the 
data to achieve selections such as: 
Print all the Red OR White Spanish wines 
The present control line is a permanent And 
function for example Print those records that 
are French And Red would look like 
[FR.R ] 
A proper database language would allow you 
to add columns of figures extracted from the 
file of records, to select records th?t fell within 
a range of criteria — all the wines bought 
between 1975 and 1980 — or to answer 
questions such as — How many wines did we 
buy in 1976? 

Nevertheless, the power of simple 
commands should not be disregarded and one 
crucial element in the design of any collection 
of information is safe — the data is in a form 
suitable for further analysis by more 
sophisticated procedures. Sorting a selection 
of records in a file into a particular order 
according to some attribute, the ! ame of the 
wine, for example, should be comparatively 
straightforward. 

Figure 3. 
This list of instructions will provide easy, 
flexible and powerful ways of intermixing and 
listing data and text. The characters at the 
head of each descriptive paragraph are 
arbitrary and specific to Asimov — another 
program could use entirely different codes. 
The codes should be easy to remember and 
not intrude into your normal writing, 

> 
Search t h r o u g h the f i les and find t h e next 
record that matches the current control line. 

$n 
Repeat instruction which forms part of a 
Repeat While loop. The instruction has no 
effect in its own right except to mark a 
position in the text. The $ instruction must 
be matched with a <n instruction. This pair of 
instructions causes the computer to jump to 
the character following the $n instruction 
while the End of File (EoF) flag is False. The 
EoF flag is set false at the start of the merge 
print function. The Repeat While pair can be 
used to print all the records in the file that 
match the current control line if a > instruc-
tion is included in the loop. Repeat While 
pairs may be nested. 
? 

Set of EoF flag to false. This instruction 
allows you to make more than one search 
through a file of records in the course of 
printing a document. For example, if you 
want to produce a list of all the Italian red 
wines in the collection the text could look like 
this: 
List of Italian Reds and French White wines 
at 18 August 1982. 
ITALIAN REDS 
(IT.R J 
$1 > A1A2A7 
<1 
FRENCH WHITE 

[FR.W 1 
$2 > 1 2 7 
<2 
End of list 
When the program has completed printing the 
first selection of Italian red wines it will 
continue to print the heading for the next 
section and will then restart it's search through 
the file for all the Frcnch white wines. 

A x 
Print the field in the current record that 
corresponds to x. Each field may be of 
unlimited length and is terminated by a 
<Return> character. A record may have up 
to 62 fields - the identifier following the field 
marker is supplied automatically by ASIMOV 
when a record is typed. You may have only 
one record in the computer, comprising a 
number of standard paragraphs for flat 
teasing, for example, which are called up as 
necessary. 

I ] 
Sets the control line to the characters 
inside the square brackets, A full stope is a 
"wildcard" and will match with any character 
so that an "empty" control line of 15 full 
stops will print ail the records. 
? 

Print the cur rent serial number . A variable 
is set to zero at the start of a print merge 
operation and this variable is incremented 
and printed at the present position of the 
printer. This instruction is useful for number-
ing items in a catalogue or list. 
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THE BEEB PRODUCES 
THE BEST TV 
PROGRAMMES IN THE 
WORLD . . . 
Uncle Clive produces the World's best computers 
and Jack Gibbons A.LB. produces the best 
Banking Programs in the World . . . Anon. 

THE PERSONAL 
BANKING SYSTEM 
is available direct from J.P. Gibbons A.I.B. 
14 Avalon Road, Orpington, Kent, BR6 9AX. 
Price £9.95 inclusive. 
For Cassette and Users Manual 
(Requires 16 to 48K Ram). 
Specify whether ZX81 or Spectrum. 
Bank reconciliation module. 
Available soon £6.50. 

* * * * 

Also stocked at the Buf fe r M ic ro Shop, 
St reatham — M ic roware Shop, 
Leicester — John Derby, Bournemouth 
— and branches of the Computer 
Bookshop Group. 
Full after sale maintenance available. 

COMPUTER 
is your magazine — every issue 

is full of articles specially written for the 
home computer enthusiast. 

Reviews of personal computers; 
Programs; Surveys of software available on 
the market; New application ideas for your 
computer; Computer Club — news from your clubs; 
Calculator page; Letters; Answers to your problems 
and pages and pages of computer games and 
program listings. 

All for only 60p 
Ensure your copy 
each month, take 
out a subscription 
NOW! 

SEE THE 
SUBSCRIPTION 

ORDER FORM BETWEEN 
PAGES 98 & 99 

IN THIS ISSUE 

ZX SPECTRUM 
OWNERS 

UPGRADE YOUR 16K SPECTRUM 
TO A FULL 48K WITH OUR 

FULLY ASSEMBLED AND GUARANTEED 
MASSIVE 

32K RAM 
MEMORY EXPANSION 

SIMPLE TO FIT. SUPPLIED WITH FULL 
INSTRUCTIONS 

FULLY INCLUSIVE PRICE 
£39.95 Allow 28 days delivery 

OWNERS 
Fully Assembled, Cased and Guaranteed 

MASSIVE 
16K RAM 

MEMORY EXPANSION 
PLUGS DIRECTLY INTO YOUR VIC-20 

OR MOTHERBOARD 

FULLY INCLUSIVE PRICE 
£39.95 Allow 10 days delivery 

Stonechi/2 Electronics 
Send now to: 

STONECHIP ELECTRONICS, 
UNIT 4, HOSKINS PLACE 

WATCHETTS RD, CAMBERLEY, 
SURREY. TEL: (0276) 681131 

MAKE CHEQUES OR P.O.'s PAYABLE TO: 
STONECHIP LTD. 

PLEASE SEND ME: 
Insert NO. 
• 16K RAM FOR VIC-20 at £39.95 each. 
• 32K RAM FOR ZX SPECTRUM at £39.95 each. 

I enclose £. 
NAME . . . 
ADDRESS 

YC/8 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
VIC SOFTWARE 
• I am thinking of buying a 
Vic-20 computer, and I am sick 
and tired of seeing only feeble 
little 3.5K games. Please could 
you inform me of any 16K games 
available for the Vic*20.1 especi-
ally like the complicated but 
good Adventure and space 
games like Starfightcr which is 
available for the TRS-80. I am 
sure that other people feel the 
same as I do. 

Gregg Barnett, 
Adbaston, Stafford. 

IF AVAILABILITY of software is one of 
the main factors influencing your 
choice of computer, I suggest you 
look at the software firsi, and pick 
up the computer from that. The 
Vic-20, the TI 99/4A and the Atari 
400 are now very close in price, and 
all offer computer power with plug-
in cartridges. Atari's Star Raider is 
possibly the most impressive game 
on the market, but reviews of the 
same company's answer to Pacman 
have been far from favourable. 
Whichever machine you buy, you 
will have to accept some compromise 
— price against facilities, available 
software against ease of program-
ming. The new Dragon 32 has at 
least five cartridges already avail-
able, and this may well be worth con-
sidering. Software for the Spectrum 
is already available, and the quality 
of the first programs 1 have seen 
suggests that you may be able to 
satisfy your game-playing needs with 
a Spectrum. To repeat my first sug-
gestion, rather than criticise a 
particular machine for not having 
the programs you want, look for the 
games you want, and then see which 
machine supports them best. 

FA CUP DRAW 
• An idea came to me when the 
FA Cup Draw was made. I could 
do my own computerised FA 
Cup draw. I immediately set 
about this, thinking of different 
ways to accomplish it. I have an 
idea on how to select a random 
football team, but the more I 
think about this, the longer the 
program seems to become. Also, 
after two teams have been drawn 
together, how do you ensure that 
the same two teams do not 
reappear again? 

John A Stonier, 
Welwyn Garden City, Hertfordshire. 

IT IS DIFFICULT to give you specific 
advice, as I do not know how you 
have set the program up. However, 
if you base it on arrays, and the draw 
is held within an array, you could 

consider dimensioning one or more 
extra depth in the array, and store in 
this extra dimension a unique 
number for each team. If the array 
were three-dimensional, you could 
allot the third element to RND. This 
would give a unique value to each 
team. Then, when the teams were 
drawn together these values could be 
checked. If, and only if, they were 
different they could both be made 
equal to a third value of RND. If, 
however, they already held the same 
value in this element of the array, 
the computer would know they had 
already been drawn together. 

INTRODUCTORY 
BOOKS 
• I recently purchased a ZX-81 
to help my daughters who are II 
and nine to acquire skills in 
using and understanding com-
puters. It was not as easy as I 
had thought and now the com-
puter is seldom used. I find the 
instruction book rather hard 
work. I have my first copy of 
Your Computer with so many 
advertisements for books for 
novices such as myself, I am 
wondering if you can advise me 
at all. The choice is bewildering. 

•Su<r Bougard, 
Harestock, Winchester. 

THIS IS almost as difficult a question 
to answer as "Which is the best 
computer?",and made more difficult 
for me as I have written a few of the 
books which are among the bewild-
ering number available. I will try to 
be impartial, which is difficult in the 
circumstances. In my opinion the 
books which you should consider as 
first-timers' books include, but are 
not necessarily limited to ZX-81 
Basic Book by R Norman, The ZX-81 
Pocket-Book by Trevor Toms, and 
Getting acquainted with your ZX-81 
by Tim Hartnell. When you've 
covered the material in these books, 
you could look at The Explorer's 
Guide to the ZX-81 by Mike Lord, 
and Byteing Deeper into your ZX-81 
by Mark Harrison. 

LOOSE ADAPTOR 
• When my Sinclair ZX-81 
arrived it worked perfecdy for 
about two months and then the 
9V DC input plug from the 
adaptor to the computer became 
loose, and the slightest jog 
clcarcd the scrccn. I took it back, 
and received a replacement. 
Since then it has become loose a 
further three t imes . The 
problem is that the only thing 
that holds the adaptor plug in 
place is a strip of metal with a 

bump in it. This is gradually 
pushed down, and causes the 
problem. I was wondering if any 
other Sinclair ZX-81 owners 
have had this trouble, and if so, 
if there is anything that can be 
done to stop this happening? 

P Bradbery, 
Westkingsdown, 

Near Sevenoaks, Kent. 

FIRSTLY, IT is a very simple matter to 
replace the socket. Any electrician 
can do it for you. Once you have it 
replaced, do not continue to pull the 
plug in and out. I suggest that is the 
source of your trouble. Disconnect, 
or just turn off, the power unit at the 
wall, and do not touch the socket on 
the ZX-81. It seems to me you must 
be in the habit of pulling the plug 
out every time you finish using the 
computer, and this is a certain way 
of eventually ensuring it will work 
itself loose. So, in brief, find an 
electrician to replace it with the best 
socket he has, and then once you 
have the unit working, do not pull 
the plug out again. 

ATARI OWNER 
• Is there no-one out there in 
microland who has an Atari? As 
it is totally Your Computer's 
fault that I am now a pauper, I 
think you should help me. I 
knew nothing about computers 
until I foolishly bought a copy of 
your magazine. Then I was 
hooked. One question: can I use 
a cassette recorder with my 
micro other than the Atari one, 
or is it dedicated to the output, 
like the Vic-20 one? 

Howard G Angel, 
Harrogate, North Yorkshire. 

You ABE NOT the only Atari owner. I 
have one, and so do tens of 
thousands of other people in the 
country. And now that the price of 
the 400 has dropped, there arc 
certain to be more and more owners 
as time goes on. Yes, you do need to 
use the Atari cassette recorder, 
which is designed specifically and 
solely for the Atari computer. 
Although this is a disadvantage in 
terms of the cost, it is considered 
worthwhile by many because the 
load/save reliability of dcdicatcd 
cassette machines tends to be higher 
than those which accept just any 
standard domestic recorder. My 
Atari recorder, for example, is con-
siderably more reliable than my 
ZX-81/domestic recorder hook-up. 

R A N D O M MOVE 
• I own a 16K ZX-81 and I am 
writing two programs that 
involve the random movement 
of two characters around a 
maze. What I cannot work out is 
how to changc the direction of 
the character at random when it 
comes to either a three- or four-
node junction. I was wondering 
whether you could help me? 

Nick Flint, 
Salisbury, Wiltshire. 

ASSUMING YOUR moving object is at 
locations Y,X. To move up, as you 
know, you subtract one from Y; 
adding one to Y to move down. Sub-
tract one from the X value, and the 
object moves to the left, add one and 
it moves to the right. There are, in 
effect, four choices, and a few lines 
of code can be written to choose one 
of the four, and then make the 
necessary alterations in the value of 
Y and X. Try this routine, and then 
see if you can adapt it for your own 
program. The vital lines are 40, 50 
and 60. It can easily be adapted for 
three directions. 

5 REM MAZE DECISIONS 
10 LET X = 10 
20 LET Y = 10 
25 LET A - X 
26 LET B - Y 
30 PRINT AT Y.X; " • ' 
40 LET K = INT (RND-M) 
50 LET Y = Y-(K = 0) + (K=*1l 
60 L E T X - X H K - 2 ) + <K-3 ) 
70 PRINT AT 8 , A ; " - " 
80 GOTO 25 

ALIEN EXPLODES 
• I have a ZX Spcctrum on 
which I am expanding my 
programming knowledge. My 
problem is trying to fire a 
missile from a base, and if it hits 
an alien, making that alien 
explode. I have heard this is 
something to do with graph co-
ordinates, but on trying to apply 
this to a program, I have had no 
success. 

Jason Hodges, 
Brentwood, Essex. 

You HAVE NOT said exactly what 
your problem is, but I guess you 
want to know how the missile knows 
it has hit an alien. You can use the 
ATTR function which can tell when 
the missile is just about to run into a 
character cell which contains an 
alien. ATTR, which is used in the 
form ATTR(Y,X), where the Y is 
the co-ordinate down the screen, and 
the X is the co-ordinate across it. 
You are printing the missile with Y 
and X as 

PRINT AT Y.X; 
You need to write a few lines to 
check the attributes of the square 
Y,X before the missile is printed 
there. The number actually pro-
duced by ATTR depends on 
whether the character is flashing or 
not, whether it is bright or not, and 
the colours of the Ink and Paper at 
that position. Because ATTR 
seems to me to be a little unpredict-
able in practice, it seems best to set 
up a routine to print out the results 
of ATTR before you finally decide 
what value you wish to test for. The 
absence of a value produced when 
the missile moves over a blank back-
ground is not recommended. Instead 
of this, test for the presence of a 
particular value. You can do this 
when writing a program by including 
a temporary line of the type 

PRINT AT 0,0;ATTR*(Y,X) 
then watching what happens to this 
value when the missile is just about 
to move into a cell occupied by an 
alien. 
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FROM THE PRICE OF A 
16 K RAM PACK 

• H I 
wmmm, 

Please rush me my BYG BYTE 16 k Bam Pack 
NAME 
ADDRESS yes 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL. 

Tel: (0252) 514990. E l " E 
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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. 
THIS MONTH I am going to stand 
down and hand the column over to 
four contributors, two of whom are 
from a growing band of overseas cor-
respondents. You may note three of 
the programs are written for the 
Casio calculators. This reflects the 
majority of the Fingertips mail-bag 
— so Texas Instruments, Hewlett-
Packard and Sharp users should 
wake up, and start submitting some 
of their more inspirational material. 

The program will give the distance 
from your town to any location in 
the world in miles, or kilometres if 
required, writes Andrew Shelbourne 
of Chesterfield, Derbyshire. I am a 
radio enthusiast and it is often useful 
to know how far a broadcasting 
station is from my location. It is 
written to run on the I*X-180p. 

You could also work out approx-
imately how long a journey is or just 
use it out of interest. It proves to be 
much more accurate than the scales 
given on maps and atlases. The pro-
gram must be used in conjunction 
with the index of an atlas to find the 
exact longtitudes and latitudes. 

The calculation is based on the 
formula: 
Cos D = sin La. sin Lb + cos La. cos 

Lb. cos Lo 
Where D is the angle of area 
between two points; La is the lati-
tude of first town; Lb is the latitude 
of second town; I-o is the difference 
in longitude between a and b. This 
formula was obtained from the Radio 
communication handbook, Volume 2 
page 11.23 printed by the Radio 
Society of Great Britain. The flow-
chart in figure 1 shows how to use 
the program. A final note, if the lati-
tude of either town is south of the 
equator, it should be negative. For 
example, Capetown is 33° 59" 
south. Therefore enter it as 33° 
59". The flowchart may seem com-
plicated but after a few calculations 
it bccomcs easy and one will remem-
ber whether a co-ordinate should be 
negative or not. 

After entering the program, put 
69.06 kin 4 
1.151 kin 5 

and your latitude in k memory 1. For 
example: 

53°999 15c999 kin 1 
For distance in kilometres, put 

111.2 kin 4 1.8S3 kin 5 

Mode 0 PI 13 kout 1 25 ENT 
01 ENT 14 COS 26 x 
02 + 15 x 27 kout 4 
03 ENT 16 kout 2 28 -
04 - 17 COS 29 Min 
05 kin 3 18 x 30 kout 6 
06 kout 1 19 kout 3 31 inv °999 
07 SIN 20 COS 32 ENT 
C8 x 21 = 33 x 
09 ENT 22 COS"1 34 kout 5 
10 kin 2 23 kin 6 35 -
11 SIN P2 36 M-i-
12 + 24 inv °999 37 Mr 

Here is the old favourite game of 
mastermind, but this time for the 
PC-1211 pocket computer, writes 
Robin Ager of Wimbledon, London 
SW19. The idea of the game is to 
guess the computer's four-digit 
number, each of which can be the 
numbers 1 to 9. No numbers appear 
twice in the computer's code. 

The computer marks correct 
numbers ir. the correct place and 
correct numbers in the wrong place. 

The program uses 564 steps.. 
When typing in the program do not 
type semicolons after the line 
numbers. 

This jackpot program for the 
Casio FX-602P was originally 
wrritten for the FX-502P, 3nd after 
purchasing the FX-602P, I altered it 
a little, and improved the read-out, 
writes Fred de Heer of IJmuiden in 
the Netherlands. 

Before entering the program 
MODE 3, invMAC. MODE 2. MODE .20 
must be executed, to put the calcul-
ator in the correct format. For end-

Figure J. Select P1 

If towns are on same side of the Equator If one town is west and other is east 

Enter largest longtitude Enter longtitude of your town 
RUN RUN 

Enter smallest longtitude in negative Enter longtitude of other town 
form, i.e.. 5° 3° 6. 

RUN RUN 

Enter latitude of other town Enter latitude of other town 
RUN RUN 

Press Inv P2 Press Inv P2 

Enter number of degrees, e.g., if 4° 8° 5 is displayed, press 4 RUN 

Enter number of minutes, e.g., if 4° 8® 5 is displayed, press 8 RUN 

Distance from your town to other town is displayed in miles. 

ing an Alpha-statement in the WRT 
mode, FST is used instead of invAl, 
which works as well. 

The words in the Alpha-state-
ments in the program arc written 
without commas for separation, as 
well as the two-digit numbers in the 
normal status. With most inverse 
button-functions, inv is deleted on 
the program. 

In the program, several extra 

FX-602P, and possibly in a calcul-
ator of the 700-series. 

After inserting the program, 
followed by Mode 1, the jackpot is 
initiated with P9 — twice, if the 
credit counter equals 0 and reads out 
the following: 

10 • 
1 2 3 * - reel number 

credits 
PO decreases the credit counter by 

1 and starts the jackpot, displaying a 
digit for reels 1, 2 and 3, followed by 

WIN: X 
if the combination is a winning one. 

The win may be collected, PO or 
EXE, or can be gambled, P4, after 

<continued on next page) 

RAN# functions have been added 
to reduce the possibility of repetition 
of combinations, after you have 
played for a time. Since it uses 502 
steps and 22 data registers, the 
program can only be used in the 

11"f t"CLEAR 
3=INPUT"ENTER R NUMBERS 1 - 1 0 8 0 > " ; X < X - X / 1 0 0 0 
4 'M*0 : FOR Y«1 TO 4 
5 = T -147*X = T«T- INT<T) 'X -T«T- INTC T * 1 0 > 
1 0 ' I F T - 0 THEN 3 
15 : A<Y)»T 
16=NEXTY 
17= I F <R«B)+<8»C )+< C«D)+< fl*C)+<B«D )<> 1 THEN 20 
18:GOTO 4 
20'M"M+11 INPUT"ENTER YOUR GUESS " j Z 
2 2 ' U - 0 ' R » 0 
23'F0RY«8T0 5STEP-1 
2 5 ' Z « Z / 1 0 = J«<Z-INT< Z > ) * 1 0 >Z-INTC Z > 
28 = R< Y >" J 
30'NEXTY 
40iFOR Y-1T04 
45 = F0RQ*5TQ8 
5 0 ! I F A<Q>«A<Y)LETU»W+l 
55'NEXTQ 
57= IF R<Y>«A<Y+4)LET R*R+1 
60'NEXTY 
85;W®W~R 
9 0 : I F R«4THEN200 
35=PRINT"RIGHT PLRCE- " ;R ; " WRONG-"JW 
110'GOTO 20 
200 :BEEP 3'PAUSE"WELL DONE YOU GUESSED I T " 
210 = F0RY«1T0 3 
212 = PAUSE" * * * * * * * * * * * * * * * * * * * * * * * * " = P R U S E " * * * * * * EXCELLENT 

ii 
220=PAUSE"IT TOOK YOU " i M j " GOES" 
222=NEXTY 
225'INPUT"WANT TO PLAY RGRIN<Y/N)" iU* 
230= IF U»»HY" THEN4 
240=END Robin Ager's Mastermind program. 
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FINGERTIPS. 
The matrix inverter by G Devilce. 
MODE .25 9 MinOO MinlF 1 + / Min22 GSBP7 gotoO 
PO: lbK> MAC AC GSBP7 Ibli "NO INVERSE" HLT gotoO 

MR01 x (MR05 x MR09 - MRG8 x MR06) - PI: 18 MinlF 
MR02 x (MR04 x MR09 MR07 x MR06) + Ibl1 1 M + F M + 1F M + 00 
MR03 x (MR04 x MR08 - MR07 x MRG5) - ind MRF ind MinlF ind MROO ind MinF ind MR1F ind MinOO 
"DET = S" HLT x = 0 goto! MRF/3 - FRAC x = 0 goto2 gotol 
1 Min10 Minld Min18 lb)2 
MR04 A8S MR01 ABC = x = >0 goto2 P2: 18 MinlF 
MR07ABS MR01 ABS = x = >0 goto3 goto4 Ibil GSBP3 x = 0 goto2 gotol 

: Ibl2 MR07 ABS - MR04 ABS - x - >0 goto3 Ibl2 6 M + F 
0 MinF 3 MinOO GSBP1 Ibl3 GSBP3 x = 0 goto4 goto3 
0 Min10 Min 14 1 M in l l Min13 goto4 Ibl4 

Ibl3 0 MinF 6 MinOO GSBP1 P3: 1 M + 1F M + F 
0 Min10 Min18 1 Min12 Min16 MROO x ind MRF = ind MinlF 

Ibl4 MR04/MR01 MinOO MR/3 - FRAC 
0 MinF GSBP2 3 MinOO GSBP6 P4: 6 M + 00 
MR07/MR01 MinOO Ibll 1 M + F md MRF + / - + GSBPS 
0 MinF GSBP2 0 MinOO GSBP6 MRF/3 - FRAC x - 0 goto2 gotol 
MROB ABS MR05ABS = x = >0 goto5 goto6 Ibl2 

ibis 3 MinF 6 MinOO GSBP1 P5: 1/x MinF x GSBPS 
12 MinF 15 MinOO GSBP1 MRF x GSBPS MRF x GSBP8 

lbl6 MR02/MR05 - MinOO P6: 18 MinF GSBP4 GSBP4 
3 MinF GSBP2 6 + /- MinOO GSBP6 P7: iblO tSZ MROO - MR1F - Min19/3 + 4 1/x - F1X0 MinF 
MR08/MR05 = MinOO MR19 3 x MRF t 3 = Min19 MR1F 
3 MinF GSBP2 0 MinOO GSBP6 "A ar22 (arF. arl91" x = 0 gotol goto2 
MR03/MR09 = MinOO lbl1 HLT ind MinOO goto3 
6 MinF GSBP2 6 + /- MinOO GSBP6 lbl2 PAUSE PAUSE ind MROO F1X8 HLT 
MR06/MR09 = MinOO lbt3 MROO - 9 - M R 1 F = x = 0 goto4 gotoO 
6 MinF GSBP2 3 + /- MinOO GSBP6 Ibl4 
9 MinOO MR01 GSBP5 MR05 GSBP5 MR09 GSBP5 P8: 1SZ ind MROO - ind MinOO 

I continued from previous page) 
which the combination win can be 
doubled or nothing. 

If there is no winning combination 
in the display, each reel can be held 
with PI, P2 or P3. The hold can be 
cancelled with P4. Reels cannot be 
held with a winning combination or 
twice in succession. 
Combination Win Combination Win 

9-9-9 50 3-33 14 
9 9 8 50 33-8 14 
88-8 24 2-2-2 10 
7-7-7 20 2-28 10 
7-7-8 20 1-1-1 10 
6-6-6 18 1-18 10 
6-6-8 18 0-0-0 8 
5-5-5 18 0-0-8 8 
5-58 18 -0-0 4 
4-4-4 14 - -0 2 
4-4-8 14 

9-9-9 is the jackpot and adds 50 credits 
and another 50 which can be gambled. 
PO Stan/collect win 
P1 Hold reel 1 
P2 Hold reel 2 
P3 Hold reel 3 
P4 Gamble wm/cancei hold 
P9 Initiate/reset credit counter 

This program runs on the Casio 
FX-602P and inverts a three-by-
three matrix using the Gauss-Jordan 
method, writes G Devilce, Voorburg 
also in the Netherlands. 

The user enters 
AO (1.11 - AO (3.3) 

to evaluate the determinant and the 
inverse matrix. When the determin-
ant equals 0 then 

"NO INVERSE" 
is displayed. When the determinant 
does not equal 0, then an inverse is 
possible and 

A - l ( l .D A l (3.31 
is displayed. The total number of 
steps used is 444. 

Finally, another brain teaser, 
Let gfnt = n+2 (n-5) 

and 
« . U ® I F 

Can you write a program which will 
find the roots of 

f(n) = 1-2 enp [ ^ ' j 

from first principles. 

Fred de Heer's jackpot game. 

P0 inv f i l , FST, MR@4.. X=0, GOTO0, GOTO?, LBL0, MR05, X=0, G0T09, 
1, = , Mir.05, GSBP5, 0, Min04, 3/ Min00, LBLl, G3BP5, RRN#, 

RRN#, Xy, 1, 1,X » V- ** RRH#, X=0, GOTOl, - , 1, =, INT, INB, 
Min80, MR12, =, GQTQ1, MR06, X^0, G0TQ2,?r , MinF, MR07 
MinlF, X =F, GGT03, Minul, LBL3, MR08, M+1F, X=F, G0T04, Min02, 
LBL.4, MR09, M+1F, X=F, G0TG2, Min03, LBL2, BSZ, GOTOl, GSBPS, 
MR06, X^0, G0T05, MR IF, 3, = , X=F, G0T05, 0, Min06, MRF, 
Min09, MinOS, MIr.07, G0T06, LBL5, 1, M-86, LBL6, MR83, MinF, 
MR02, X=F, GSBP6, MR04, X=0, GSBP7, MR04, X=0, GSBP7, MR04, 
X—0, GGT07, inuf t l , WIN-', space, #, FST, HLT, LBL7, GSBP3, LBL9 

PI invRl, FST, MR06, X=0, G0T01, invRl, HGLB, •», af-03, + , 
ar02, -», ar-01, FST, MR03, Mir.09, RRN#, M-06, LBLl, GSBPS 

P2 invfil l, , , FST, MR06, X=0, G0T01, invRl, HOLE, space, ar©3, 
ar02, -», ar01, FST, MR02, Min68, RflH#, RRN#, M-86, LBLl, GSBPS 

P3 invfi l , , , FST, MR06, X=0, G0T01, inuft l , HOLB, space, ar03, 
ar-02, ar01, FST, MR01, Min07, RfiN#, M-06, LBLl, GSBPS 

P4 inv f l l , , , FST, MR04, X=0, GOTO0, 0, MINF, invRl, Gamble:, 
s^ace, ar04, FST, RRNtt, RRNtt, x, 35, =, INT, Min00, LBL4, MRF, 
X! , invRl, H, FST, 2, M+F, BSZ, G0T05, LBL3, 0, invf l l , 
othin-a, FST, G0T09, LBL5, MRF, X!, 1, M+F, inv f i l , E, FST, 
BSZ, G0T06, 1, inuf i l , , , Men, FST, GDT09, LBL6, MRF, X!, 1, 
M+F, i iw f i l , H ., FST, BSZ, GQT07, G0T03, LBL7, MRF, X!, 1, 
M+F, invf l l , B, FST, BSZ, G0T04, 2, inuRl, ouhle, FST, LBL9 
x, MR04, Min04, X=0, GOTOl, GGT02, LBLl, 1, M-04, G0T02, 
LBL8, MR06, X =0, G0TG2, invRl, ar05, space, • , Cancel, FST, 
% Minwy, MirswS, Min07, LBL2, GSBPS 

PS INB, G0T08, LBL2, invf t l , arGS, space, I , space, ar03, - , space, 
space, FST. G0T09, LBLl.- inv f i l , ar-05, space, I , space, 

5-r03, ar02, - , space, FST, G0T09, LBLO, RRN#, lnvRl, ar05, 
space, space, arO3, ar82, - , ar-01, FST, G0T09, i_BL3, 
inv f l l , ar05, space, I , space, space, - , space,-, space, FST, 
LBL9 

P6 MR01, X=F, GOTOl, - , 3, =, X=0, G0T04, LBLl, 9, =, X=0, 
G0T03, G0T02, LBL3, 50, M+05, inv f l l , JfiCKPOT, space, FST, 
PRUSE, uBL2, MRU, M+F, I MB, MRF, Min04, LBL4 

P7 MR01, X=0, GOTOl, 0, G0T02, LBLl, MR02, X=0, G0T03, 2, G0T02, 
LBL3, 4, LBL2, Min04 

PS MR04, X=0, GOTOl, G0T02, GOTG3, LBL2, invHl, Co l l ec t " , 
space, #, FST, M + 05, LBL3. 0, Mm06, Min04, LBLl, GSBPS 

P9 MR05, X=0, GOTOl, 0, Mir>05, G0T02, LBLl, i , Min09, Mir,03, 
Min07, 30, Mini9, 24, Mir.18, RNB1, Mini?, 13, Mirsl£. Mml5, 14, 
Minl4, Min 13, RHBl, Minl2, M in l l , MinSS, LBL2, invf l l , a.r05, 
bio3.cs, f-. Cred i t , FST> 8, Mml8, HC, Min06, 3, Min00, G3BP5 
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ATOM & BBC 
c omp£t 

F IRST PRIZE £50 CASH 

Your Time Capsule has materialized "he only wav^o escape is to find a fuel source to recharge 
"capsules enerau qeRs\ v̂ -

mPbb Can you solve the myst&ry aTfQ avoid the trans e^ t t e^ tTEATH SATELLITE" or will you fail? 
Hidden within the game are the answftrs to the cqmpatkioIJ wfc are running with tnis program entry is free to buyers of 

~ P 0 \ T H SATELLITE"c t l O O 
Requi res lgSF^ v * ' 

C d m p e t ^ ^ ^ y h g ^ a t e 31st A u c ^ 

ATOM BBC 
CYLOIM ATTACK 
A FAST MOVING 3D SPACE BATTLE 
As you sit in your starfighter looking out into the 
void of space remember the CYLON race qr^ly 
want Mankind for food!! You glance, 
long range scanner, the CYLQ^l-f^et 
Quickly you select a teSfgerSncLiAjrl 
to defend EartlT>»*,tfieea4|! 
5K T e x t ^ - e r | H h » € l w " tfrice £4.95 

5ving all action game tha\ requires 

® Reaction! You must shoot the suoermines 

^ J u r killer tank before fuse runs ou\, or risk 
being destroyed when <toe&eVptocie!!! 
SCORE/HI S G O ^ I FUEL/AMMO COUNTERS -

ISOUND ^ 
?K Text 1 /2K Graphics I v S ^ Price t4.95 

IISSILE C O M M A N D ^ Mffirt moving version of \ the 
popular arcadA^ixrerTou have three bases ttPfflVvhicH t 0 

firli youi^a^fehie missiles, protecti i^j^pai\^ne#Snd ba^es 
froVi the missies and aircraft a t t ^ ^ t p y o u ! ! 
SC&RE/HI SCORE/MUtfripkVLEVELS/SOUND 
5K Text 6K GiaoWCffc,* Price £4.95 
POLARIS V W r submarine is ore; 
convov. By using skill, cuoairl^anqLsfrMegy can you avoid 
the escorting warshirfsylraaangerous shallows to s t y l e d 
with yo\r mission? ^ 
5K TestSK Graphics 

rde«(fy9QGl< an enemy) 
ntLsfrafegy can you avo 

•lows to suc^e 

SMpftcefW 
ATOMlOiCUBE Our versi 
A 3D front and re 
resolution colouQjFabfiTcs. 
solve. THta iS NOT 

.̂ vytwf We < 
ulaj^tWSTK CUBE. 

cujj^t<3isplayed in high 
and ready for you to 

TO CUBE SOLVING BUT A 
PUZZLE Wty l£W>mU HAVE TO SOLVE!!! If you think 
RU8IK is easy try our challenge!! 
•LOOKS GREAT IN MONOCHROME AS WELL! 
5K Text 6K Graphics *FP ROM Price £4.95 

• • • • • • • • • • • • • • • • • $ n & FSOFTLUBRE $ 

Two popular games from our Atom range 
converted and enhanced to run on the BBC MICRO. 

BBC MODEL 'B' ONLY 

EARLY WARNING 
Destroy the attacking waves of ICBMs using a radar 
tracking system and intercept missies. 48 Levels — Each 
one harder than the last BBC MODEL A, B £6.00 

POLECAT 
Find your way through the warren onto the surface and 
return to your burrow with winter supplies. Easy!!! — 
BEWARE THE POLECATS £6.00 

BBC MODEL 'B' ONLY 

ROADRUNNER 
The opposition will stop at nothing to get you. In this 
arcade style car chase: dodge through the Sunday traffic, 
weave to avoid their fire as the black cars try to shoot you 
off the road! Beware the hells angels who assist them! 
Can your survive! 

Introductory offer £6.00. 

We pay 25% Royalties for good Atom and BBC programs 

Orders to: 
A & F SOFTWARE (Dept. AC1), 
10 Wilpshire Ave., Longsight, Manchester M12 5TL 
Access/Visa orders on (061) 320 5482. 
All prices as stated, no hidden extras. 
Send sae for catalogue. 
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SOFTWARE FILE. 
Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Dungeons 
J Chalmers, 
East Grinstead, 
West Sussex. 

MUCH HAS BEEN written about the speed and 
memory efficiency of ZX-81 machine codc, 
although not many, long, solid machinc-codc 
programs have been published. Dungeons sets 
out to remedy this situation by providing an 
easily expandable, relatively lengthy maze 
game. The program occupies less than 2K, but 
more than IK of RAM, and is expandable to 
occupy much more if you so wish. 

It produces a maze of rooms, each with up to 
four doors. There are a total of 100 rooms on a 
10-by-10 grid, and the player must decide 
which room to move to, by selecting either up, 
down, left, or right. He can only move in this 
direction, however, if there is a door. The aim 
is to reach what is known as the Zero Room — 
the top left-hand room on the square grid. 

The program is constructed using program 
modules, each module performing a specific 
task and being called when needed by a 
command routine. Using this modular 
approach cases program design, and allows for 
unlimited expansion possibilities. The various 
modules must perform the following tasks: 
• Construct the maze 

• Display to the player, a plan view of the room 
he is in 

• Perform the player's commands, up, down, 
etc. 

• Keep a score 
In the maze program, only the lower nybble 

of each byte within the maze area is used. This 
nybble describes the room; how many doors it 
has and where they arc, in the format shown 
by figure 1, where a 1 represents a wall, and a 
0 represents a door. If the nybble were to have 
the value 7, or 0111 binary, for example, this 
would indicate a wall in every direction except 
up, where there is a door. 

Figure 1. Byte 

7 6 5 4 3 2 1 0 

used 

2 o r* 
c •o 

D
ow

n 

2, 

R
ight 

Using this system of coding a maze can be 
set up simply by allocating each byte in the 
area of memory reserved for the maze, with a 
number between 0 and 15 — 0 to F. If these 
values arc allocated randomly, a random 
arrangement of rooms can be constructed. 

When the program is run, first the maze is 
set up. The random values for each room are 
chosen. As there is no easy way of producing 
random numbers in machinc codc, this is done 
using the Basic R N D function. The values 

obtained are Poked into RAM between 16514 
and 16614, the area reserved for the maze. 

When all the values have been stored, the 
program jumps into machine code. The first 
routine to be executed is called "perimeter", 
and makes sure that a wall exists all around the 
maze so that the player keeps within its con-
fines. 

The second routine is called "legalise", and 
is the real maze producer. Its job is to look at 
each room in turn, and make sure that if a 
player goes, say, through a door on the right, 
he comes into the next room through a door on 
the left. When this routine has been completed, 
the maze is set up and ready to be wandered 
through. 

The next routine to consider is the "print-
room" routine which prints a plan view of the 
room which the player is in. The variable 
which holds the address of the player's 
position, is the system variable Seed at 4032. 
The room that the player starts in is chosen 
randomly by line 80 of the Basic program, 
which uses Rand to store the selected address 
in Seed. The data needed to print the walls 
and doors which make up a room, is stored 
between 4151 and 41AE. 

The print-room routine decides which 
strings it should print by looking at the byte 
specified by Seed, and testing it using the bit 
instructions. It then calls a subroutine called 
"print data", which picks up each item of data 
from the chosen string, and prints it using the 
RST 10 instruction. A string is terminated by 
'he presence of a IB charactcr. 

Now that a plan of the room has been dis-
played, the next thing to do is print the scores. 

S continued on next page) 

ZX81 "DUNGEONS" By J. Ch» Inters 1932 16743 <4l6?> 82 83 83 81 SO 00 82 33 33 Si IS <OHIrt> 
15614 <.40E6> 0A Ld to.Oft 16734 <4172> 82 83 83 83 83 83 83 83 83 31 IB '1RTH> 

£1 32 40 Ld h 1,4052 16765 <417D> OS 76 05 76 82 76 00 76 00 76 vi' \DflTft> 
'PERIMETER' • 1 CS* DE $•* 3,<hl> S** *«• >•> I Is 76 05 76 03 IB 

23 Inc hi 16781 <418D> •:T 76 03 76 05 76 ®5 76 05 76 03 <bflrn> 
10 FB Ojnz HI 76 03 76 03 16 /-
oe 0A Ld b,OA 16797 <4190> 83 85 81 00 00 84 85 ie <DA1"H> 
I I 0A ee Ld dt.OWl 16606 <41A6> 33 83 83 83 85 83 85 IB 
21 82 46 Ld h1,4082 16815 <-*lAF> B2 84 66 PM ee IB <DrtIrt> 

•2 C8 ce S** l,Chl> S»"t \rf-t u'illr 16821' <4lB5> fi;7 84 62 A? 88 18 <twr«> 
IS Add hi,do 16827 <41BB> es> 67 fit Art 8® IB <OrtTfH> 
le FB Ojr-i; X2 I6S33 <41C1> * : i 7£ Let *,<hl> 06 ©f t Ld to .eft FE IB CP IB 21 SB 40 Ld hl,408to 'PRINT DATA' C8 Ret s •3 ce C6 $•* 0,<hl> S*t ri'jht. ivi I U 07 Hi* 1(3 
19 Add hi,dc 23 Inc hi 
10 FB DJrlJ! »3 IS FS ,lr «11 
06 en Ld 16841 <41C9) • 12 CD BB 02 fc* 11 02 && Cfcl 1 
21 DC 40 Ld hl,40Ot 3E FF Ld *,FF 

*4 CB DS 2,<hl> bottom my 1 Is 'PET KEY' ED CP 1 W*>* t « t(»y r* lirut 
23 Inc hi 20 F8 Jr nr »12 
10 FB Djr.z #4 • 13 CO CB 02 C*1 I 0268 C* I I 

16657 <4111 > 06 64 Ld to.64 44 Ld to.h 
21 82 40 Ld h 1,4082 F l n t room 40 Ld C .01 

'LEGALIZE' CB 46 61* 0,<hl> Dc-or em r ight^" 51 Ld d,c 
CC 2F 41 CM I s 412F 14 I x d 
CB 4E 6l+ 1, (hi) Poor- or> !•+*'• 28 F7 Jr z »13 
CC 37 41 C*ll s 4137 CD BO 97 C*ll 07BU CM I 
CB 56 Bl* 2.<hl> Boor down? 7E Ld A, <hl> Lffcd 41 wltli hw 
CC 3F 41 Cell i 413F C9 R** 
Cfe St 81**3,<hl> Door- up? 16863 < 41OF > 2fl 32 40 Ld hi , <4032 
CC 47 41 t* l l = 4147 E3 

5E 
Push hi 

23 Inc hi N*y* room CB 5E 6i* 3,<hl> UP 
10 E9 Djn= «S> 'PRINT ROOM' 21 51 41 Ld h 1,4i5i 
C9 

E9 28 03 Jr s »14 t no dcv̂ r 
00 NOP 21 5C 41 Ld hl,4lSC Mall d*-t» 
11 01 <30 Ld de.0001 • 14 E3 Push hi 
IS 

01 <30 
Add hl.d* 01 00 01 Ld be,0100 

CB 3£ RM 1, <h l> CO F3 08 C*ll 0SF3 Prir>* * * 

19 it. J r »10 El POP hi 
11 FF FF Ld d»,FFFF CD CI 41. Ce1 I 41C1 Prin* d**» 
19 Add m,d« El Poi® hi 
ce 96 e,<hi> £5 Push hi 

Oourri 18 OE Jr *io CB 56 e-.-t 2,<hl> Oourri 
11 Oft 60 Ld d«.0O<3fl 21 67 41 Ld h1,4167 Door 
39 hl,d» 20 03 Jr = • 15 .turr.f> no door 
CB 9fc KM 3,<hl> 21 72 41 Ld hi,4172 u»n 
13 Jr*i« • 15 E5 Push hi 
11 F6 FF Ld d*,FFFft 01 00 OA Ld be OAG0 

Prui* 19 Add hl,d» CD F5 08 C*ll 08F5 Prui* » * 
CB 96 Res 2,<hl> El Pop hi 

me AK XOR A CD CI 41 Cfcll 4IC1 Pr in* die**. 
EO 52 Sub c hi,do £1 P » hi 
C9 ft+t E5 

46 
Pj*h hi 

16721 <4151> 97 03 03 84 00 00 0" 03 03 84 18 ".urtffl • CB 46 Bi* 0,<h I) Rl«h* 
16732 <413C> 07 03 03 03 03 03 03 03 03 84 IB • CtflTn.' r l i s t ing continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 

This is done by calling the print-scores routine 
at 424E. Data for this routine is stored between 
41AF and 4ICO, while the actual scores are 
stored in system variables; Spare 1 at 4021 is 
the number of moves made; Sparc 2 a at 407B 
is the bombs left, and Sparc 2 b at 407C is the 
tries made. The actual mechanics of printing 
the scorcs involve first loading the b register 
with 00, and then loading the c register with 
the actual score. When this has been done, the 
be register pair contains the score, and a call is 
made to a ROM subroutine which conveniently 
prints the contents of this register pair as a 
decimal. 

A player can move up, down, to the left, or 
to the right, using the arrowed cursor keys, 
5, 6, 7, and 8, providing there is a door to 
move through. If there is no door, he has the 
option of using force and can blow a hole into 
a wall using a bomb. He does [his by first 
pressing the A key and then the arrow key 
indicating the direction of blast required. 

Only four bombs are available, and the 
number remaining is printed as part of the 
score. If a player thinks he is in the Zero 
Room, he can press the Newline key and have 
a try. If he is correct, a message will appear 
indicating such, otherwise the game continues 
and the tries score is incremented. 

The perform-keypress module starts at 
location 4297, and is the longest routine of 
them all. Its job is to determine which key has 
been pressed, and act on it. Its operation is 
straightforward in that the accumulator is 

loaded with the value of the key which has 
been pressed, or if no key has been pressed, it 
waits for one, and the program works its way 
through the various commands available until 
it finds the one which matches the key press; it 
then executes the command and returns to the 
command subroutine. If it cannot find a 
command which matches the key press, a 
jump is made back to 4297, and the routine 
waits for another keypress before trying again. 

The command subroutine calls all the pro-
gram modules in sequcncc and increments the 
moves made counter. By having this routine at 
the end of the program, it can be seen that the 
game can be easily expanded by adding a few 
subroutines of your own. Using the upper 
nybble of each maze element, it would be 
possible, for example, to put various items of 
treasure, or terrible beasties, into various 
rooms and thus create an Adventure-style 
game. 

To add your own subroutines, place them in 
the space indicated on the listing and move the 
command routine to a position in RAM above 
them. The call instructions for these routines 
are placed in the space indicated on the listing 
within the command routine. When adding 
calls in this manner, make sure that the jump 
relative byte is correctly adjusted so that it still 
jumps to the second call instruction, indicated 
by the label #31 . 

To add commands is just as easy and is 
achieved by changing the instruction at # 32 
to 20 XX 00 where XX is the number of bytes 
needed to jump forward to reach the beginning 

of your new command test. When your test is 
finished you must either perform a return or a 
jump instruction. If the key test proved 
positive, i.e., the player pressed the key you 
were checking for, and you therefore perform 
the required function, a return should be used 
to get back to the command routine. 

If, however, the key test proved negative, 
you should use a jump instruction to return to 
4297. If you are unsure of how to add a com-
mand, I suggest that you study the commands 
which the program already uses such as up, 
bomb, or try, and follow a similar pattern of 
construction. 

Before loading the program into memory, 
you must make room for it by setting up a 
Rem statement containing 680 letter Es. To 
relieve boredom and frustration from this 
tedious task, I would recommcnd that it is 
done while the computer is in fast mode. 
When the Rem statement is complete, enter 
the hex loader program and Run it. 

In response to the prompt, enter the hex 
digits given in the listing, two characters at a 
time, for example 06 FF DO 0C and so on, 
and follow each pair with a press of Newline. 
When complete, enter the Basic part of Dun-
geons which will overwrite the hex loader, and 
save the whole thing. When saved, be brave 
and Run it. 

When you have the program working pro-
perly, here are a few lips on play: avoid using 
too many bombs, you may need them to break 
into the zero room; if a bomb does not destroy 
a wall, the wall must be one of the outer ones. 

(listing continued from previous page1 4f Ld c. * 
21 90 41 Ld hl,419D Door d*t* rtF 
28 03 Jr = *15 Jump i t no door* U7 ki t io 
21 fit 41 Ld hl,41H6 Ma. 1! data U.' on Ci>It 

»16 £3 Push hi •w- Kt-l. 
Ol 00 02 t-d be,0200 l.'ydj • -:..L_<u • LU so 42 ' 11 429 Z LJU' 
CO F3 08 C*< I 0SJ=3 Pr i nt at l. j '4032 '-til 
El pop h 1 CP )-•.?-» K<?t to c -id 
?e Ld »,<hl) Print right har>d KPRE'SS.' CD c? 41 Call 41l? 
FE le cp ie waill or door d:>t» 01 OH uw Ld 1>G, ooen 
28 OP Jr = #17 2H 42 Ld ht, V4032;' 
0 6 5 ? Ld b.-'iS FE 21 Ĉ* 21 

• IS ftp Xor a 0G .li r.z «20 
D7 Rst 16 tB I t 61 I 1 , «.h l.> 
10 FC Do nz 20 UL Ji nz *26 
7E Ld >,(hl> 2fc CWL M 
07 R«t 10 3£ 76 Ld a,75 *2U FE <-* Cn 22 
07 Rs* 10 06 ll 11= 
23 Inc hi C& ie b (i 2, h 1 • 
C3 23 42 Jp 4223 V MA! >i ic «2J 

• 17 El POP h 1 rtdtt ht.tx 
C8 4E Bit i,<hl> Rot 
21 7D 41 Ld hl,41TO Door data #21 Ft Ll> 2 :-
28 03 Jr = Jui»p it no door Ji nt *22 Jui»p it no door >;fct 5fc &1+ ' Ho-J* Up 21 8D 4.1 Ld hi,4130 Mil 11 d».t» 20 03 fr n: t>22 • 13 E3 02 

Putti hi ED 42 Stih c hl.be. 01 00 02 Ld be,O2O0 FVt C+> 2-i CD F Z 08 C*ll 08F3 FE FVt C+> 2-i El CI POP hi 20 06 Jr m d îi CO CI 41 Cftll 41C1 IB 46 f i t D.'lll) rs-jlit C9 16574 <424E> 01 eo ul Ret L<J bt.OKeO C 5 1 1 0S0F 
20 23 01' Jr r.z N23 lijc. hi 

rs-jlit 
CD 1*8 

Ret L<J bt.OKeO C 5 1 1 0S0F Pr l nt at 
20 23 Jr r.z N23 lijc. hi 

'PPIWT SCORES' 21 *F 41 Ld Data c-y Rwt 
CD CI 41 Co 1 [ 41C1 Print ?truv.< #23 Ft Lr 2* 
Ot> Ld b,w tM 34 Jr n: »«:4 
3H 21 •iV Ld a-*-i02l,» (tou« ir,»df JH /U 4W Ld ».<4u;'b> Drop> bofbl, 
4H Ld EE LP O0 

:<Or ,-> = ov 10 Pi 1 nt -O ttrt- > 
CD 98 tV* C 1 1 Print icort a* » .'B 4(> Ld <4i>,'B>.i 
3E 76 Ld ;>,76 c j ini> I t-Li L9 41 Lull 41C9 
o/ lo tlvu ) in* 40 Ld hi.* 
pr Ral 10 lle-w Ufto .• t 21 
21 B3 41 Ld 1. l,<iltJ5 Oat* IH Ji Hi a. • 
CD CI »1 C- l I 41(1 Pr int t . • 111 • 
fck. uu Ld b.OO IS ir H..6-
in stt 40 Ld *.v40i'6> &omt>s l»tt •25 Fi 22 Cr- £2 
4F-" Ld c .a 04 Ji M27 
HF Xor ce 3v Fvi 2.'.'hlJ 
D ? Pir+ I n Jr #2$ 
CD 93 CLH t E 23 Lf 23 
.-t Z6 Ld »,/6 04 Ji us •2S' 
D.' y t iu CB SE 3.ihl,> 
try f t r 10 *2U 18 Oc Jr 

Erf 41 Ld h 1.41BB L>»» h *2S» t-t 24 I F 2 4 
CO L 1 •n l i l t 41C 1 Pf >T.I d.->t;. UL Ji t >:: 
Oi> w Ld tvtJd « ji> Cb 0,chl> 
•H /c •Hi ! ti • -10/r ' Tr t«l :r >1* « ji> r . Puih. n I 
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SOFTWARE FILE 
•a* 
n<u 

431 " • 

CO to 40 C*1 I El Pop- t. 1 
CS- Hot Ft l p .<> 'Try' L» y, 4W E* Push til i t 7C 41,1 Let hl,4s»?C Itic<.h1> t l Po»> hi 
3fc 82 Ld 
8D '-> 1 
i 0 nz 4fl L<i ».44 
t» Ci» h 
CO Pot n: 
C I POP be 
C I be. 
1.9 Rot 

y o u r Oion r o u t 1 r w ; 
CL! EC 4C C » l ! J 'Jte. <Por CO OF 41 C a l l 41DK (Print r«of»> 
CO •IE 4 2 v * I 1 4 i :4£ C P r - i n t i t o r » i ) 

W R I T W H I L S T T H E " 

y o u t h * c a l l * - to y o u r 
CD 9(t -I I ' C » l l <K»vT»r» i *> 
21 21 4 0 UJ h 1 .4421 
J4 Ir>c <H l> 
18 F I }r mil 

HEX LOADER PROGRAM 
1 REM EEEEEEEEEEEEEEE ETC 
5 FAST 
13 POKE16519,0 
20 LETX=16614 
30 INPUTflf 
40 POKEX,1CODER$+CODER$< 2 >-476 
58 SCROLL 

own routing* 

66 PRINTX,R* 
78 LETX=X+1 
80 IFX=17192THENSTQP 
90 G0T038 

BRSIC PROGRRM FOR DUNGEONS 
5 CLS 
10 PRINT"DUNGEONS, PLERSE 
20 PRINT"MAZE IS CREATED" 
38 RRND 
40 FORI=165141016613 
50 POKEI,INT<RND*16> 
68 NEXT 1 
78 CLS 
38 RRND 16613—INT <RND#25> 
90 POKE16417,8 
180 POKE16587,4 
118 POKE16508,0 
120 LETI=USR17175 
130 PRINTAT1,14;"WELL DONE" 
140 PRINTAT 4 ,14;"PRESS A KEY TO" 
150 PRINTRT6, 14;"PLRY AGAIN" 
168 IFINKEVSO " " THENGOTO168 
170 IFINKEY*=""THENGOTO170 
188 RUN 

To i n c r e a s e - d i - f - f i c u l~ ty , c h a n g e 
l i n e 58 -to res<d: POKE I , I NT < RND*6> +10 J 

Word processor 
Nigel Lang/ey, , 
Weeping Cross, 
Stafford. 
THE PROGRAM is a word processor written 
entirely in BBC Basic for the model B or, like 
mine, a model A which you have upgraded 
yourself, to include the printer interface and 
the extra 16K of DRAM. When all unneces-
sary spaces are removed the program will 
reside in less than 2K bytes. 

The best mode to operate a word processor 
in is mode 0, as it has 80 columns, as do many 
printers, and has 32 lines of text of which I 
have used 31 for the work area. 

However, in mode 0 the BHC computer 
holds the video data in eight bytes per 
character and printers will only accept ASCII 
codes. To overcome this problem I have set 
aside a section of RAM, just below the video 

RAM, and use this to store the ASCII code for 
the data on the screen. 

Full screen editing is enabled by the use of 
* f x 4,2, which makes the cursor-control keys 
generate numerical values. Other editing facil-
ities are insertion and closc-up, which 
although slow make the program a very usable 
tool. 

The hash symbol calls insertion Proc; the 
double bar calls close-up Proc; and Escape 
calls the menu Proc. 
Line 10 puts page mode on. 
Line 20 alters the interlace timing, effectively 

moving the display down by one line upon the 
next mode change. 

Lines 80 to 130 set up my parallel display memory 
and set it to &20 (spc). 

PROCopt is the default PROC as set by line 220. 
This sets up the menu. 

PROCwrite takes the code from PROCget and 
either dumps it on the screen, or moves into 
the edit modes. It is important that CHR$(&7P) 

(delete) is ignored as it ruins the edit operation. 
PROCwrite also keep the parallel video memory 
updated. 

PROCprint carries out the control of the printer. 
It takes data out of the parallel video RAM one 
byte at a time and dumps it in the printer's 
buffer. 

PROCinsen and PROCclose are the procedures 
that make the word processor so versatile. 
They carry out large amounts of memory 
management in the parallel video RAM, after 
which they transfer the results on to the 
screen. 

PROCget is my universal keyboard reading pro-
cedure. It handles the cursor controls, 
manages the address pointer of the parallel 
video RAM and returns any other key values 
which are entered. Again this could easily be 
replaced by an assembler routine using 
OSRDCH. 

PROCsave and PROCload are standard methods 
of loading and storing sections of memory; in 
this case the parallel video memory. 

VDU14 4 » 
IFX144 .233 LOCAL P.X.V 

» FC©£0 VWJ30 
PR! NT ROPISP, -UORC>PEOCE?SO«- J20 SPC<70)J 
PRIMT T<"9< 19. IS>. "TH B.B.C. B " 3 I C - 3 8 

<8 P»;WT T«8< IC.I5>) -Urlt'fT. t» U M L T N , " PRINT TP©< :S,O>-PRINTINGI-
70 »EW"»C.M.C. J.LFTNGLEY, 7 , 3 , 0 2 . KB Y O U ; I . T E O 

HIMEW-3TO9 FOPX-MIMEFL TO U <WS U-L??*7 5?0 YMVX 
FOR X»MIRTEK TO U 5«i> vtujl.v 

110 590 NEXT X 
120 NEXT X 600 E»*n>ROC 
13® X-H1MEW 510 OCF-PROCINW. 
140 (X« C20 LOCAL «.T 
I -E PRINT TNE< LLM L» L~K<» MLFCCT". «30 WOO30-PRINT" :N$ERTIOH-I«>v» Cursor to IB»»rtlOTi Point. t»»n rPf.r t>>-
IEE • 

M E E T 640 W0C9«t 
1 PC COTO 170 IF P<>T2« GOTO 640 190 ENC1 VOU» PRINT SPC< 78>J >VOLT30 
? « • D€FP*OCoPt POINT "Now «»tw th» for Inwrtion < EK> U1TH •>. Wf£S5 KfY.-
? I P LOC*. P» P «»-;NKEV»< SOW?®) 

Cw enro 238 vtXiM 
2*0 VCXKW PRINT <T*C(?E> 7M PRINT SPC<7«J 
?«E N E rnysa PRINT Tpe< i3,0>-l-HRITE,2»SPVE,31_C«O.4»»RtNT - *20 P»-GET« 730 P-GET 2*0 (»•£(/»_ f>» 740 PRINT 
M IF FI>4 M f<COTO 233 7?8 lFfl-35 OR POS-79 GOTO 700 OH » cOTo?ee.3!e.3ae.330 7«? 0»-ft»+Cl««< 0 > 3M PR0C-.-MH- C0T0 238 770 GOTO 730 310 PO0C»«v*'G0T0 233 760 VOL'30.10 
32e PPOCLFID'CCTO 230 79! FORT.u TO X ST̂ P-1 339 PROC-in*. GOTO 238 600 7<T*LEN«»V>T 140 ENOPROC 610 NEXT T 
330 CCFPPOCw-tt* FO»T.lT(XLeN«> 
369 V1H>30•PRINT S»C<7«> ?fX-l+T>»0SC<flIO«fl».T,l )> 
3 70 VOU30'PR!NT" • Tor lvmrr-tlon routln®. : tor- e'OH U» f«iMi>»." 840 NEXTT 
see »FX4.? FOfT-HIMEll TO M-L 398 PEOEWT >?S0 PRINT C«P*C',T>J 400 IF TKCW X -X - l 070 NEXT T 
410 THEN WOU31»8. < VPOS+1 > 1 GOTO 4«S P00 ENPPROC 4?e IF O-TTC COTO4«0 «90 CEWROCMW 430 IF B-J24 PROCc GOTO 480 9<V •-•OLI30 PR INT SPC<79VVtV30 3? PR0Cl'v»»r» GOTO 490 910 PR1NT-PRF.5S RFCORO THEN 
«w O»I>JT C N W « ) I FX-N «20 V£>L>21 

IF POS-79 »>HT> VPOS-30 GOTO 480 

46® GOTO 3!»0 
ENOPROC icontinued on page 79) 
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DOWNSWAY 
ELECTRONICS (UK) LTD / / 

MORE MEMORY FOR YOUR 
ZX81 ! 

give yourZX81 more 
memory than a 48K 
Spectrum — for less 
than £50! 

If you already have a 16K RAM pack, of any make 
and regardless of condition, you can trade it in for 
£ 1 2 . 5 0 against a Downsway 64K Memory, 
bringing the price down to only £47.45 (plus £2 
p & p), compared to the Spectrum's price of £175! 
Without trade-in, the Downsway 64K Memory 
costs just £59.95 plus p & p — still incredible 
value! 
The 64K Memory gives 56K of available memory, 
and simply plugs into the ZX81 without needing 
an additional power supply, or adding any extra 
load to the internal 5V regulator. 
Should you only need 16K of memory for your 
ZX81, the Downsway 16K RAM Pack offers the 
same benefits of high standards and low price at 
only £24.95 plus p & p . 

The slim, "low-profile" styling 
of both memories 
complements the ZX81, and 
a special foam cushion 
provides added 
mechanical stability. 

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). 
Plea^^ allow up to 28 days for delivery. 

To: Downsway Electronics (UK) Ltd 
Dept. M, Downsway House, Epsom Road, 
Ashtead, Surrey. 
Please send me: 

Qty Item Price Total 
64K Memory at special 
trade-price (my old 16K 
RAM pack is enclosed) 

£47.45 

64K Memory at norma! 
price without trade-in £59.95 

16K RAM Pack £24.95 
Post and Packing £2.CO 

Total e 

My cheque/P.O./Money Order is enclosed 

NAME: 

ADDRESS:. 

YC8 

ZX81 16K SOFTWARE ZX81 

SEA STRIKE 
Your mission as submarine commander is to destroy enemy 
ships using controlled torpedoes — but beware of depth 
charges which home in on your submarine and of the randomly 
placed mines. 

This compulsive, fast action machine code program has 16 
game variations; flicker free, full screen dislay and uses the 
entire keyboard for direction control. As well as an on-screen 
timer and status display a result screen/printout helps you to 
record your best scores. 

THE ORACLE'S CAVE 
Trapped in a mysterious cave complex you must use skill and 
daring to fulfil your chosen quest. Only then will the oracle 
release you from the fiendish monsters which confront you at 
every turn. 

A fascinating adventure game with graphics for one or two 
players. Each descent into the Oracle's Cave presents a 
different and exciting experience. 
Sea Strike £4.95 
The Oracle's Cave £6.95 
Both cassettes £11.00 

Despatched by 
return • Postage 
Free in UK. 

Send cheque/PO with order to: 

DORIC COMPUTER SERVICES 
17 CLAYBROOK AVENUE 
LEICESTER LE3 2GX 

r 
SIR Computers 

Cardiff 

Official agents for ACORN COMPUTERS and 
COLNE ROBOTICS 

BBC MICRO COMPUTERS 
MODELS A (£320) & B (£400) 

Available from stock 
Prices include VAT. Securicor delivery £7 

Conversion of your Model A to Model B £80 
All Atoms available with accessories and software. 
ADD ON'S FOR ZX SPECTRUM 
8 Bit input output port £9.50 
8 Bit input output port with status monitor £13.50 
One Channel Analogue input port £15.50 
4 Channel Analogue input port for use with joy sticks 
p.o.a. All Add On's are ZX81 compatible. Please add £1 

p .p. and 15% VAT. 

SIR COMPUTERS 
38 DANYCOED ROAD, CYNCOED, 

CARDIFF CF2 61MB, WALES 
Tel: 0222 - 759015 
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SOFTWARE FILE 
(continued from page 77) 

tSAVE'TEXT- 2«.5® 2«50 «0 VCHkf ST? 96S" CFFPPrci&ld L0C«L 2 «ee VOWMIHT SPC<7svww PPIWT'PPFSJ PL«rv." 
i f j n VM/21 1010 *LO«ri-TPxT-
1030 TOUF 
!k«0 F0R2-MIMEr TO u 
TO'O IF FZ-!27 TUGH »Z«32 

PPINT t?70 a(4D vPO?»3® GOTO 1090 ) asp ? 10«C E«OPPOf I IPS DSFPPOCc' 
1 1 l o c « L fl-r jlSO P»inT"»o»ttt«>w tK* CDI»- nt th» e* tn* »«J ' 'wirt. TK 

•>| PP£C$ <3>«cf. -1130 114? IP OTT0 1138 Vpi,l3̂.PPIWT epc(78> il«« V9<J30 Ihpû 'Ho-. »».to »ic» Oo sou uii^ to clwf'-a tl?0 FOB Z-Y. TO M 
UFO ?cz-p>»fz 
1t?? NEXT z :?f>3 10 FCP TO U 122® IP POP«751 BNO VPCS-30 COTC 1240 >2?0 PPIVT : z 
1270 O.CF.T 

;r 'JCW31 .<POS-S VP0?.C0T0 1JOO IF <a.>l?7 '--MO!. <PK* C?T<J :270 1310 IF vt)V3t .POS,<VPOS*1 > GOTO 1270 1320 IF WWJ31 .PflS.'VfW-] VGOTO ".270 1339 ENW 

Earth invader 
Bharat Pate/, 
Oldham, 
Greater Manchester. 

•Yi 

EARTH INVADER runs on an unexpanded 
Vic-20. The game uses good colour and sound, 
and needs skill, quick reactions and is by no 
means easy. 

The Vic draws a maze and then plays a tune; 
the maze is different every time it is run. You 
are a soldier who has to manoeuvre up to the 
fortress in the upper-left corner and break 
through its walls without crashing into the 
maze. During the adventure an Earth Invader 
will roam about, gradually swallowing the 
maze, and so making life a little easier. 

Many asteroids will appear during the 
journey at random positions. These must be 

carefully avoided or you will be blown up. 
When you have reached the fortress you have 
to break in and save the lonely princess who 
has been so far kept hostage by the Earth 
Invader. 

The next task of the soldier is to move on 
top of the Invader and by pressing f, destroy 
it. This will need very quick reactions. After 
that you will have your Earth Invader 
adventure. You have about one minute to 
accomplish this and the time will be found 
ticking away at the top of the screen. 

To move around use the following keys: up, O; 
down, L; right, P; and left, I. T o fire press F. 

The program consists mainly of Peeks and 
Pokes. Line 50 switches all speakers and 
volume off. Line 180 changes the colour of 
screen to black and border to red. It clears the 
screen and sets the cursor colour to white. 
Lines 200 to 208 set up the variables and draw 

the fortress and the princess. Lines 290 to 500 
pick random positions and print blocks on 
each line for the maze. Lines 505 to 612 play a 
tune using the Read and Data statements. 
Lines 700 to 775 move the soldier and produce 
asteroids at random positions and also register 
whether there has been any collision or score. 

Lines 800 to 900 make a crash when a 
collision occurs between the soldier and the 
maze or an asteroid. Lines 910 to 932 give 
various endings depending on the state of play 
and the time. Lines 950 to 1200 give the 
changing circle cffcct after reaching the 
princess. Variable K is a test to see whether 
the soldier has rcachcd home and so he can 
continue to run after and shoot at the invader. 
Lines 1200 to 4010 make various sounds and 
symbols when firing and when on target: lines 
4000 onwards are used when time runs out, 
making flashes and sounds. 

i J ' I 1', w r e ' 
10 P£K*Er«TH IMWXCPSmV -.IWflPAT PhTEL/ 715 IF22-3THEWOKE21-32 PC»'E21fS 50 FGftI»36S74T«36S78 P vti.O »«.-:T eft.EW&V -J6 :i4TKEHPiXE"'. • Zl-rj-W-PC* EZ1-3S 55 °»rinT":jat 717 !FZi»lTHEf«)K£Z3. 32 PC».Eri • ?S IH7 **»EPftTH I 710 POKE?>>£7*, 10 PI>E"J• 1 Ki FOftl̂ lTOlOO PO«E36S79,0 pfrl NT 719 !P2!.>8185T«H2l-75lO t̂ i PRIMT-WWO* rtJT JPvCS 0 PtftV 720 IF2K7b̂ T»€H2>7S10 7* GETS* SFSfO" :K£N70 rn POKEH.43 
•••:• 'HMWk'^'i'-VOU" FOROIKKOO MEXTO 7̂4 CSFTHI JFftt-"!«THEW>OtEH.S! M-H-I 

PP-TKT ••*:•• W£««7?.ie '30 j F f l • f .32 1*1 100 F-«rr;i unices v«36S73 740 IFA«»'£("TI€HPiK£K.ii H-H-22 ~42 :-:i-PtEK> 1J7> "07 =>OKEP-:7 :i* POKEP-IS-IIJ POKEP-I«,I14 "50 1F ̂ t» - L " TlCi IPCKEH. 32 H«H+2I 203 fOKEP-4,107 pflfEP-'C-HS P0k£P+2fi,l!3 POKEP-27. 1:J P0J'EP»25.Ill 751 88flHBXl-42flNB:-l TICS2IOO 210 PEK-MWH Mftze- "52 lF:-:i- 42TtCH2»0-fi£M-TE:.T F » eiPlHi 2?0 FORI-1TOS 7CJ 1FKO.-.H>-I04?«fitfH.iC -:-;00 X«1HT<RWH1>+;2>»| Pty-E7S90-::, 102 ~i5 1FPEB < H>»421>CHPC+.Ei4378.10 OOTOJOO 330 V.IMT<fiHKl>tJ3)+7 YV»IMT<RKD'.I>«>+9 7k- IFPEEt H 34 f> WKEP+V.102 P0KEP»VY, 102 
350 CC"ENr<RMD(S>«l5j»7 PC*.Errt»«i.C. 102 771 :FUIH«?Tf-c>iP0KE764O»:4.32 t :r.E7s?(!*: 3. see DH-1HT<RNIKl>*!5)*i P0KE77«e»I>Ii.S0£-P»-ES$5t0»BB.? 17HEK4000 77i 
3Se Tfi=t(IT<RND(.I.'«I2)-H PCr.E?7f0»22»TP.102 -75 C07070: f,-»Il(T<Rt®U>#22)+l Pt»E78l2-»22*TV>ia2:P0re3835̂+7V,o :oo P<::> EH.i-e ' . p - : p - . - r : s s r ; .0 «t t»? -"irr v«7s.e pen-
4<50 EH-IHT<ftHD<l)«Jî l E30S4+EU-101 £S07&+3»TK, 102 10; CPftSH-Uti Mt>IHT<liM-:i.-*£2>*l F0;:E7:̂ ;»£|ig. s-Ct̂7£7i*TR . 102 PC'£7̂ 00-.fD, 102 210 PC*'ESSS75•:f0 ts :-.-•: 420 &J-IH" • 1 *l P«.E79I2*C«J .102 P0KEr*H*EiJ -102 TV :ec P0KES3& ••00 
430 JI«IHT<»l5vl>tti>*l P0KE7SS&tUI.l« POES«IS*uJ. SOi-̂ t E'-373̂ *0J,<j sn PPI-.T-tj'^pis ji--?:* YOU WERE JLLEII • wrrc-924 5M- y£-tNT<PMIKl>«22}*l PO 102 J02 POj:£3142. 102 NEXTI .-:» s o : 7 o "-:•<* »»>««•.• - r HN-SCCS TO #EACH E«E OOTOSI rc3 Êr-Music- 4 •505 PiX£3&e7S.O 510 PEPilP 512 P£<KE?$87e. !0 513 1FP—1THEH7W 520 PEME' W J* •* • V 
525 POKE3SS75-P ":••• jrvi»*v-tH6NBw 521 FQPK-;»:T0Ii»:« tOCTItK : : v STOP 530 PCKE36E75,0 POKE?637ij.O "-? '£K--rtP£ 

00-U510 =•50 PR if 17 POKE 365=76 10 rOO m*7ftl87.4,187.4.201.2.201,4,201.2.1?5,2, 1S3'2.1S3-2.175.b. lt3,1.175.1 1000 FOPE--1T050 F0- EH.3: FOPf̂ -lTOIO lOf-TEP FOKEH-67 P»,E34s75. ISO «iK£KS77.1 510 WTftl83,2.193.2.J95.2.20l.2.1«5.2.183.2,l«3.3.t75,1.175.2. 175-2,1&3.6 i f 612 tiftTft :ioo ?CKEKe7s.o POKEWSTS.IO p»g>ssi??.20C 'e.:T 5K> PEM-tilNVftDERfSOLllIEP* 1200 > * ; PCKE3«78,0 00T0711 
700 H«8lb4»l? ;j"7?10 f-76S0 »FL*TR:. F0W3-IT850 C5S0T? 2?0 "O.E'L, 37 P0T.EH.31 
70b PO-.EM.4-; 
787 t»l«INT<PWIKl'>«50t' Ti€n707 aoo PWEH.» C«T071t 
70S 42 FOPS3-1T5SO 10 P<*E3€S75.200 POKEH ?0 PGI EitS75.fi 7O? Pf IHT"e»»MMWarire--M!l<'PC* >OTO>14 
710 Ptlr£P»5.?0 ;soo PO^E::.;;' :OTO?:4 
7:1 1F P£E' ' H p?0THEK?5t> JOiO TJIMX "HP £HP " «J«VT P?:-- -AI ,"JT TS"S -12 PO>>EH,43 POKEP*5>» WE 4̂44*5,4 400; ̂ oftSC'«ooro£;« F>Ess$7«..-ie F>> n- tinr* Fcsis-iTtco 713 FWE21 .SS FOPS1«1TO!0 NEXTSt PEM-;i = nrrfitCF JOii .P0t.e3fiS73.tf ?0f-E36S7S.ir 714 IF"2-2TkEt«)KE2! ,S2 n»2J-l-POKF?! 35 4010 :«££«£• 

Basic renumber 
R Eg/in, 
Hay/ing Island, 
Hampshire. ssomm 
THIS SIX-LINE program can be stored on tape 
and when required can be merged with 

current program already in the computer. All 
you need is the first six lines free in your 
program. Since most people start at line 10 
you should have no problem. 

My program uses the addresses of the two 
variables N X T L I N which is obtained from 

PEEK 23637 + 256 " PEEK 23638 
and program variables which is obtained from 

PEEK 23627 + 256 * PEEK 23628 
The former gives start address for renumber-

ing and the latter provides the halt signal for 
the end of the program. T o merge with your 
existing program already in the computer, 
select Merge and type "renumber" , thus 
Merge "renumber". Start the tape, and press 

(continued on page 81) 
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PUTYOUR 
MICRO 
TO 
WORK! 

•« WDR UNIEftFACESI. 

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to control a machine for you. or 
manage ycur house? If so. the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channel of OUTPUT (8A @ 250 

voits> and switch sensing INPUTS. 
Available now for connection to PET USER, PORT, RS232 and 

IEEE488, allowing expansion up to more than 900 channels., 
Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details 

M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 

THE 
PROFESSIONAL 
ZX&1 KEYBOARD 

All-you-need Keyboard Kit £28.95. 
Case only £15.00. 

All prices inclusive of VAT, postage and packing. 
Please allow 21 days for delivery. 

ZXB1 
1BK SOFTWARE 

ADVENTURE 1 £6.00 
The ZX81 generates a random maze of 100 caves. Choose which 
of two caves to start from. You must find 30 treasures in the 
caves. Unfortunately you can only carry 6 at once. You must find 
the exit cave, if you're lucky a singing goblin might tell you. 
Beware of the Troll, he wanders around looking for you. The evil 
magician will turn you into a silicon frog if he finds you. A 
maximum of 8 caves to choose from when moving. Go counter. 
Game save option. 

CASSETTE DESIGN £5.00 
Create and LPRINT your own cassette case designs. 24 lines by 32 
columns. Design supplied with fold indicator. Save option. 

AS/DIS £5.00 
You no longer need type in long REM's . . . . Hex loader, Hex 
dump. Hex clear. Hex save, USR run. A REM is reserved with 693 
spaces in it. To load in your Hex just type starting address, a space 
then your Hex code-hit newline and sit back. To check on your 
code use the Hex dump. Enter start address, finish address and 
then wtch it scroll up. Code no good? Hex clear will clear the REM 
between two addresses. USR run will run the machine code from 
a given address. 
Prices include P+P. 
Cheques/P.O. payable to: 

D J MOODY 
1 Starnhil l Cottages, Granby Lane, 

Bingham, Notts, NG13 8DH 
Tel. Bingham (0949) 37127 

Also Giro transfer to 40 816 1302 

Plug in — no desoldering. 
Space bar linked to space key. 
Full travel keys. Six spare keys for 
your own use. 
Case available to hold keyboard and 
Z X 8 1 microcard. 

16K RAM pack clamp 
supplied with case to 

\ eliminate white outs!! 

COMPUTER KEYBOARDS DIV. 
DEAN ELECTRONICS LIMITED 

GlendalePark FernbankRoad Ascot Berkshire England 
Dial-a-leaflet 03447 5661 Telex 849242 

80 YOUR COMPUTER, AUGUST 1982 



(continued from page 79) 
enter. When you have finished, List and you 
will see the program installed above yours. 
Select Run and you have renumbered your 
program. 

You can select the first line number and the 
step by changing line 2, but obviously the first 
line must be more than 6. When you have 
finished renumbering, you should delete the 
line Save "renumber", also to prevent the 

SOFTWARE FILE 

3D triangle 
D Konig, 
Hexham, 
Northumbria. 

THIS PROGRAM will run on the BBC model A 
microcomputer and possibly on the model B. 
It simulates the random movement through 
three dimensions of a triangle. It can also be 
made to leave a trace of itself on the screen. 
The background and foreground colours are 
user-definable in accordance with the tables on 
page 55 of the Provisional User Guide. The 
user also has the choice of just bouncing 
triangles or a trace leaving a bouncing triangle. 

When the program is running pressing the 
space bar will stop the action; pressing X will 
continue it; pressing C will clear the screen 
but continue as before; pressing K will escape 
from the program. 

renumber program working everytime you 
run, change the first line to read Goto 30, 
which will now be the first line of your pro-
gram or you can of coursc delete the renumber 
program altogether after use, but if you arc 
anything like me — always adjusting programs 
— you will find it useful to leave in. 
1 Let Z = 23627 : GOTO 5 : Rem R EGLIN 

renumber Spectrum 
2 For X = 20 to 9970 STEP 10 : 

IFM - Peek Z + 256* Peek (Z + 1) then stop. 

3 Poke M, Int (X'256) : Poke (X + 1), X - 256 ' 
Int (X/256) 

4 Let M - M + 2: let A = Peek M + 256 * Peek 
<M + 1): 
Let M = M r A + 2 : Next X 

5 Let M = Peek fZ + 10) + 256 * Peek (Z + 11}: 
GOTO 2 

6 Save "renumber". 

lOO REM**»3-D TRIANGLES AND PA I TERNS* * * 
HO REM****BY D.1'ONIO AND P.MCt:OWIE*<»t 
115 REM»*»*»**»*<Ct 14/5/1987*tiiiitltt 
120 MODE7:FOR I»1102j PRINTTAB(5,10+I)CHR*141"F AI FERNS AND 1 ft IANGLES":NEXT 
130 BV.-lNt«.EY<500> :MODE4: VDIJ19. I , 3.0.0.0.19.2. 1 .<>.<>, u 
140 PRINTTAB<1.3)"UHEN ROUTINF Bf-i>(NS PRESS: " : PR 1N I I AF> ( 1 . 5) " SPACE IU PAUSE. 
150 PRINT7AB(1 ,/)"•• X TO CON! 1 NI)E . " : PR INI IAS ( I . 9)" F 111 END" 
16<J PRINTTABt1,1 I>"WHICH BACKGROUND COIOUR 7-: INPU T1AB < 1, 1 5)" <0 - 15) " . PC 
170 IF BC<. 00RBC > 15 T HP N1 
180 PRINT TAB( 1 . 13> i SPC < 10) 
190 PRtNTTABt1.11>"WHICH FOREGROUND COLOUR "7" s INPUT TAB< l< 1 i>" CO-15) "-FC 
2t*> lFFC<OORFC>151HEN!9o 
210 PR1NTTAB<I.11)"DO YUU WAN I A PATEFrN OR IR1AU6S-E 
220 PRINT TAB < 1 . 13) :5PCtlC»> i INHJtlABH . 13) " IP-I ) '.F»: IFF *="P"THENZ-1LLSEZ—2 
230 MODE4: VDUl9, l,FC,0,0.0. 19.2. Bl ,«>,i>,O: A=RND< JO): B-RN0C3O) :C -ftND< '<->> 
240 D-RND(.>0> :E-RND< SO) :F^RND(30): X1 -4<x»s ¥ 1 -400: X2̂ 700: Y2»30<i* X3-SOO: Y3-70© 
230 GCOLO, I : MOVE X 1 , Y1 : DRAWX2, Y2: DRAWX7-. Y3: DRAW* 1 , Y 1 
26U A«-INKEY»<1>:IFA»-" " IHENPRtJCPAUSE 
27i> tFAl*"C"lHENCLS 
280 IFA*-"E"1HENENP 
290 IFX1 128U0RX1 OTHENA—A 
ZOO IFX2-5 2800RX2 OTHENC--L 
JIO IFX? 12800fiX3<0THENE--E 
SSO IFY1 vlO24ORYlv0THENB̂ -Ei 
330 IFY2MO24ORY2<0IHEND=»D 
4̂0 1FY3->10240RY3<<VTHENF~-F 

330 MOVE X I . V 1 : 6C0I.0. Z : DRAWX2. Y2: DRAWX 3. Y3: DftAWX 1 . Y 1 
360 S0UND1.-IS.Xl/5.1:SOUND2,-15.X2/5.I:SUUND5,-15,X3/5.1 
S7Q X1=X1+A: YI-*YI *&s X2->X2+C: Y2=Y?+I>: X3-X3+E: YZ~ Y 3+F : GOI U2S» 
380 DCFPROCPAUSE 
390 (F0E1*< >"X"TMEN390:*FX 15.O 
400 ENDPROC 

Permutations 
David Guest, 
Sel/y Park, 
Birmingham. 

mm 

MY SUBROUTINE can be used in any program 
that needs to use a large number of permut-
ations, such as the recent Your Computer com-
petition with six trolls in six caves. 

Kach permutation is individually generated 

so very little memory space is needed. The 
program was written for a Video Genie, but is 
easily adapted for other machines. The two 
short demonstration programs are to demonst-
rate its use and function. 

90C REM "" PERMUTATION GENERATING SU3SCUTTNE 1 REM »* DE>D«STOATIOX PROGRAM 2 
"10 REN ** THE p-ffi PER.-! OF NUMBERS 1,2,...M IS 5 REM 
920 RE1! " GENERATED IN A{1) ,A(2).. M X ) 10 DEFINT A-Z 
930 REM " THE VALUE OF P IS DESTROYED IN PROCESSING 20 DIM A(7),B(7) 
940 REM ** J,K,L,0,R,S(1),B<2),...3(N) ARE USBD AS vCRK VARIA6LES 30 INPUT N 
950 REM ** THERE ARE N FACTORIAL POSSIBLE PERMS SC 35 IF J^O THEN STOP 
960 REM ** P SHOULD BE IN RANGE 0 TO N!-I 40 LIM=1: FOR J=2 TO N:LLW«LIM*J: NEXT J 
970 REM » P=0 GIViS IDENTITY PERN 1 , 2 , . . . N 50 fOR PP=0 TO LIM-1 
980 REM 55 P=PP 
990 REM ** INITIALISE A(l) ,M2)»... A(N) 60 roi.vrpp, 
1000 SOft 0=1 TO N:A(J)«J:IN£Xrj 70 GOSUB 1000 
1010 L=1 80 FOR J=1 TO M:PRINTA(J); :NEXTJ 
1015 REM ** START OF [OOP 90 PRINT 
1020 IF P=0 IK EN ReiUR>\ 100 MEXT PP 
1030 IF L=N THEN RETTURK 110 Q3TO 30 
1040 L=L+1 1 REM ** DEMONSTRATION PROGRAM 1 
1050 0=P/L 5 REM 
1060 R=P-Q*L 10 OEFINI A-2 
1070 20 DIM A(7J,B(7) 
1080 IF R-0 THEN 1020 30 INPUT i< 
1090 REM ** ROTATE L ELEMEA'IS R PLACES TO RIGHT 40 INPUT P 
1100 TOR J-l TO L 50 IF P < 0 Hi EN STOP 
1110 K-J+R : IF K>L THEN K=K-L 60 PRINT P 
1120 B(K)=A(J) : M K T J 70 03SUB 1000 
1130 RtM " COPY 3 INTO A 80 TOR J-l TO N:PRIOTA(J>; :NEJFEJ 
1140 EOR J=1 TO L:A(J)«B(J) : NEXXJ 90 PRINT 
1150 GOTO 1020 100 GOTO 40 

Graphics strings 
Julian Stradling, 
Portsmouth, 
Hampshire. 

THREE PROBLEMS I have always found with 
complicated ZX-81 graphic displays are: 
• If Break is pressed, then any following 

command will clear the screen, losing the dis-
play. 

• Changes in the display are relatively slow, and 
• Changes in the display using Print At etc., are 

sequential — it would look far neater in many 
cases if the whole of the screen changed at 
once. 

These problems are overcome to a certain 
extent by storing the display in a dimensioned 
string and by using 

LET S$ (X TO Y) = "whatever" 
which is slightlv quickcr than 

PRINT AT X,Y;"whatever" 
When the changes have been made, using 

PRINT AT 0,0;S$ 
will print the whole of the display at once. The 
advantages of this method of scrcen display are 

illustrated in the Patience program shown. 
Line 15 stores the screen in SS — 704 

characters long. If a 24-line screen were used, 
then this would read Dim SS(768), and a Poke 
16418,0 would be inserted before the print 
statement in line 355. Line 3 warns that there 
will be a delay of anything up to 20 seconds 
while the machine shuffles the cards and 
draws the screen. 

The scrcen display consists of seven depot 
piles numbered 1 to 7, each containing five 
cards, a foundation pile marked with an 

(continued on next page) 
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/continued from previous page) 
inverse F, and a face-down stock pile marked 
with an inverse S. 

T h e bottom card of cach depot pile is 
exposed. Any exposed card may be placed on 
to the top card of the foundation pile, so long 
as it differs from that card by one. For 

SOFTWARE FILE. 
example, a seven may be placed on a six or an 
eight, but not on any other card — irrespective 
of suit. This is done by pressing the number, 
1 to 7, of the corresponding depot pile. 

Kings are high, aces are low, and neither 
may be placed on the other. When the patience 
becomes blocked, a card may be dealt from the 

stock pile on to the foundation pile by pressing 
S. This will decrease the number of cards in 
the stock pile by one. 

You win if you manage to clear all seven 
depot piles. You lose if you arc blocked, and 
have run out of stock cards. In either case, 
pressing S will display your score. 

1 S L O W 
2 P R I N T " R T © , 1 2 
3 P R I N T R T 1 8 , 0 ; " W H E N YOU P R E 

S S R K E Y , T H E 5 C R E E N U I L L B L A N K O 
U T F O R R B O U T 2 ® 5 E C S " 

4 P R I N T R T 2 1 , 1 0 ; " I I 
5 I F I N K E Y $ = " " T H E N G O T O 5 
6 R R N D 
7 L E T E = 0 

1 0 F R S T 
1 2 L E T R S = " R 2 3 4 . 5 6 7 8 9 T J O K " 
1 3 L E T B * = " H S E B " 
I S D I M S $ ( 7 0 4 ) 
2 0 D I M C C 4 . . 1 3 ) 
2 5 D I M N C 7 ) 
3 0 L E T Z = 1 7 
3 5 D I M U ( 1 7 ) 
3 7 D I M P ( 7 , 5 ) 
3 8 D I M 0 ( 7 , 5 ) 
4-0 D I M U f 1 7 ) 
4-5 F O R 1 = 3 2 T O 
5 0 L E T S * ( 1 - 3 1 

7 0 4 S T E P 
T O I ) - " 1 

3 2 

5 5 N E X T I 
6 0 F O R 1 = 1 T O 1 7 
6 5 G O S U B 1 E 3 7 0 L E T U ( I ) = S 
7 5 L E T U ( I J = T 
3 0 L E T S $ C 3 2 * I + 3 4 - T O 3 2 * 1 + 6 0 ) = 

B m M » & m 
3 5 N E X T I 
3 0 F O R 1 = 4 - T O 1 3 S T E P 3 
3 5 L E T 5 * 1 3 2 * 1 + 2 T O 3 2 * 1 + 2 8 3 

100 
1 0 5 
110 
1 1 5 

* • 

120 
1 2 5 
1 3 0 
1 3 5 
1 4 0 
1 4 - 5 
1 5 0 

v j ) .> 
1 5 5 
) 
1 6 0 
1 6 5 
1 7 0 
1 7 5 

) 

) 
1ST0 
1 3 5 
1 3 0 
1 3 5 
200 

0 
3 1 0 
3 0 5 
3 1 0 

L E T S $ ( 5 7 6 + 1 * 4 ) 
L E T r 5 4 4 - + 1 * 4 ) 
N E X T I 
L E T S * ( 2 5 5 ) = " 
L E T S S ( 5 4 - 3 ) * 
S L O U 
L E T R = U f Z ) 
L E T B = U ( Z ) 
L E T Z = Z - 1 

CO f l , 5 ) ) 
= B $ f P l I , 5 ) > 

N E X T I 
F O R 1 = 2 8 6 T O 4 1 4 . S T E P 3 2 
L E T S $ t l T O I + 2 > = " 
L E T 5 * ( 1 + 2 8 3 T O I + 2 3 0 > = " 

N E X T I 
F O R 1 = 1 T O 7 
F O R <J = 1 T O 5 
G O S U B 1 E 3 
L E T P ( X . <J) = S 
L E T Q ( I , J ) = T 
L E T S J ( J * 9 6 + I * 4 . - 3 4 . ) 

L E T 5 $ ( J * 9 6 + X t 4 - - 2 ) = B $ ( P f I , J 

N E X T U 
L E T N I I ) = S 
L E T 5 $ ( I f 4 - l ) = C H R $ ( 1 5 6 + 1 ) 
L E T S $ ( 1 * 4 + 6 3 3 ) = C H R » ( 1 5 6 + 1 

3 1 5 L E T S $ ( 2 3 6 ) = f l $ ( f l ) 
3 2 0 L E T S $ ( 4 1 6 ) = R $ ( R ) 
3 2 5 L E T S * ( 3 1 3 ) = B $ ( B ) 
3 3 0 L E T S $ ( 3 8 4 - ) ( B ) 
3 5 0 I F I N K E Y f < > " " T H E N G O T O 3 5 0 
3 5 5 P R I N T R T 0 , 0 ; 5 $ 
3 6 1 P R I N T R T 1 9 , 3 0 ; Z 
3 6 5 L E T Z $ - INKETY $ 
3 7 0 I F Z S ^ - ' S " T H E N G O T O 6 0 0 
3 7 5 I F C O D E Z $ > C O D E " 7 " OR C O D E 
Z $ < C O D E " 1 " T H E N G O T O 3 6 5 
3 3 0 L E T Y = U R L Z * 
3 8 S I F N f Y ) = 0 T H E N G O T O 2 E 3 
3 3 0 I F R B S C O ( Y j N ( Y ) ) - R J < > 1 T H E 

N G O T O 2 E 3 
3 9 5 P R I N T R T 2 1 , 1 3 ; . O K . 
4 - 0 0 F O R I = N ( Y ) * 3 —1 T O N ( Y ) * 3 + 3 
4 0 5 L E T G = I * 3 2 + Y * 4 - - 2 
4 - 1 0 L E T 5 $ ( 6 T O G + S ) 
4 1 5 N E X T I 
4 2 0 L E T fl=Q ( Y , N ( Y ) ) 
4 - 2 5 L E T B = P ( Y ^ N ( Y ) ) 
4 3 0 L E T N ( Y ) = N ( Y ) — 1 
4 3 5 I F N ( Y ) —12s T H E N G O T O 3 1 5 
4 4 0 F O R I = N ( Y ) f 3 + l T O N f Y ) * 3 + 3 
4 5 0 L E T G = I * 3 2 +Y + 4 —2 
4 - 5 5 L E T S * ( G T O G + 2 ) = " 
4 6 0 N E X T I 
4 . 6 5 L E T S $ C 3 6 * N ( Y ) + 3 6 + Y - J 4 - . 1 = R $ ( O 

( Y , N ( Y ) > ) 
4 7 0 L E T S $ ( 9 6 J N CY) + 6 4 + Y * 4 - ) = B » ( P 

( Y t N ( Y ) ) ) 
4 7 5 G O T O 3 1 5 
6 0 0 I F Z > 0 T H E N P R I N T R T 2 1 . . 1 3 . ; 

. O K . 
6 0 2 I F Z > 0 T H E N G O T O 3 0 0 

L E T E = 1 
G O T O 2 E 3 
S T O P 
L E T S = I N T ( R N D i 4 + l ) 
L E T T = I N T f R N D t ! 3 + l ) 
I F C C S . . T ) = 1 T H E N G O T O 1 E 3 
L E T C ( 5 , T ) = 1 
R E T U R N 
L E T O = 0 
F O R 1 = 1 T O 7 
L E T 0 = 0 + N ( I ) 
N E X T I 
I F O = 0 T H E N G O T O 2 1 0 0 
I F Z - 0 R N D E = 1 T H E N © O T O 2 0 

6 0 5 
610 
3 3 3 

1000 
1010 
1020 
1 0 3 0 
1 0 4 - 0 
2000 
2 0 1 0 
2020 
2 0 3 0 
2 0 4 - 0 
2 0 5 0 
7 0 
2 0 6 0 ' 
2 0 7 0 
; R T 

G O T O 3 5 0 
P R I N T R T 

1 7 , 7 ; " Y O U 
1 5 . 1 2 : " H R R D g U ^ L U C K " 
L O S T B Y O ; " C R R D 

' S ' 2 0 3 0 I F 0 < > 1 T H E N P R I N T 
2 0 3 0 S T O P 
2 1 0 0 P R I N T R T 1 5 . . 1 2 ; " UELLj f f l®DQNE " 

1 7 , 0 ; " Y O U U O N U I T H " ; Z ; " S T O 
CK C R R D " ; 
2 1 1 0 I F Z < > 1 T H E N P R I N T " S " ; 
2 1 2 0 P R I N T " L E F T " 
2 1 3 0 S T O P 

Sharp hints 
Peter Redford and 
Jonathan Bryant, 
Stockport, 
Cheshire. 

HERE IS A selection which should prove of use 
to A1Z-80K users. 
To change the computer to 
lowercase. POKE 4464,1 
To change the computer to 
upper case. POKE 4464,0 

To make a program run itself 
when loaded — use just 
before saving. 
To disable the Break key. 

To enable the Break key. 

To blank out the screen. 
To restore the screen. 
To change the LED to red. 

POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 

10682,1 
6636,0 
8767,0 
8768,0 
8769,0 
6636,205 
8767,218 
8768,133 
8769,19 
59555.0 
59555.1 
57347,4 

To change the LED to green. 
To display quotations on to 
the screen. 
To return to normal. 
To make program line 1 into 
line 0. 
To make line 0 into line 1. 
To return to Basic after using 
the command Bye. 
To return to Basic after using 
the command Bye. This keeps 
the program which was in the 
computer before Bye was 
used. 

POKE 57347,5 

POKE 6350,0 
POKE 6350,34 

POKE 18440,0 
POKE 18440,1 

GOTO $1200 

GOTO $124A 
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Speed ball 
Michael Rigby, 
Morecambe, 
Lancashire. 
THIS PROGRAM is w r i t t e n en t i re ly in mach ine -
code with two lines of Basic used to store and 
run the program. It can be used with only 16K 
as the screen must be memory-mapped. 

When run, a moving ball will appear from a 

SOFTWARE FILE 
random position along the side of the screen. 
You must manoeuvre a cross, which is con-
trolled by keys 5, 6, 7, 8 to cover the ball. The 
number of points gained is displayed at the 
bottom of the screen. 

After the 354 characters have been entered, 
the machine-code can be stored using the 
following program which allows more than 
one code to be entered at one time. 
10 LET AS = " 

20 
30 
40 
50 
60 

70 
80 
90 

16549 
THEN INPUT A$ 

16 + (CODE (2) 

LET B = 
IF A$ = 
SCROLL 
PRINT B; "; A$ (TO 2) 
POKE B (CODE A$-28) 

28) 
LET B = B +1 
LET A$ = A$ (3TO) 
GOTO 30 

The program is terminated by pressing 
Newline. 

16549-an 0C 4 0 LD HL . C400C) 
1 1 D7 0 2 LD D E . 0 2 O 7 
19 ADD H L . D E 
EB EX D E . H L 
2 1 8 2 4.0 LD HL . 4.082 
0 1 0 9 0 0 LD 6 C . 0 0 0 9 
ED 8 0 LD I R 
18 . . . . DEC DE 
ED S3 3C 4 . 0 . . LD < 4 0 3 C ) . D E 
E 5 • * • * * * * « « « « P U S H HL 
2 1 0R 0 0 LD H L . 0 0 0 A 
1 9 ADD HL . DE 
EB EX DE . HL. 
0 1 0A 0 0 LD BC . 000FT 
EL POP HL 
ED 8 0 L O I R 
18 DEC DE 
ED 5 3 3E 4 0 . . L D ( 4 0 3 E ) . D E 
3E 8 3 LD R * 8 3 
CD 0 2 4.2 CALL 4-202 
0E 14 LD C.14 . 
3E es LD N . e s 
D7 RST 10 
3E 0 8 LD R . 0 8 
0 6 I E LD B . I E 

1 8 6 0 1 - D 7 RST 10 
10 FT) DJN2 . FD 
3E OS LD A . 0 5 
D7 RST 10 
0D DEC C 
2 0 F0 JR N Z . F B 
3E 0 3 LD TT . 0 3 
CD 0 2 4 2 CALL 4 2 0 2 
1 1 19 0R LD D E . 0 R 1 9 
ED 5 3 4 1 4 0 . . L D ( 4 0 4 1 ) . D E 
3 « 3 4 4 0 LD A . (4034.) 
CB 3 F SRL R 
0 8 7F LD B . 7 F 
B8 CP B 
F2 0 1 4 1 JP P . 4 1 0 1 
6 7 LD H . P 
7 8 LD R . B 
DS 14 SUB 14 
4.7 LD B.FL 
7C LD R .M 
I B F4 J R F 4 
9 0 SUB B 
3C INC H 
5 7 LD D . R 
I E 0 2 LD C . 0 2 
3E 0 1 LD R . 0 1 

1 6 8 4 3 - B R CP D 
2 0 0 4 JR NZ . 0 4 
3E 14 LD A.14-
1 8 07 J R 0 7 
3E 14. LD A . 14. 
BR CP D 
2 0 0 5 JR NZ . 0 5 
3E I S LD A . I S 
3 2 2C 4 1 LD ( 4 1 2 C ) .A 
3E 0 2 LD A . 0 2 
BB CP E 
2 0 0 4 JR NZ . 0 4 
3E 1C LD A . 1 C 
18 0 7 JP 0 7 

3E I F LD A . I F 
BB CP E 
2 0 0 5 . JR N Z . 0 S 
3E I D LD R . I D 
32 2D 4 1 LD ( 4 1 2 D ) . A 
1 4 INC D 
1C I N C E 
CD E5 4 1 CALL 4 1 E S 
7E LD A . ( H L ) 
FE 08 CP 06 
28 I E JR Z . 1 E 
2R 3E 4 0 LD H L . ( 4 0 3 E ) 
7E LD A . < HL ) 
FE 2S CP a s 

1 6 7 0 0 - a a 0 3 J R 2 . 0 3 
34 I N C ( H L ) 
I B 05 JR 0 5 
3 6 1C LD ( H L ) . 1C 
2B DEC HL 
18 F3 JR F 3 
3R 57 41 LD A . ( 4 1 5 7 ) 
FE 5B CP SB 
28 02 JR Z . 0 2 
D6 05 SUB 0S 
32 57 4 1 LD ( 4 1 5 7 ) . A 
18 9R JR 9A 
36 80 LD ( H L ) . 8 0 
06 00 LD B . 0 0 
OE 0F LD C . 0 F 
0D DEC C 
2 0 FD JR NZ . FD 
10 F 9 D J N Z . F 9 
36 08 LD ( H L ) . 0 8 
ED 5 3 43 4 . 0 . . LD ( 4 0 4 3 ) . DE 
CD 6 6 0 2 CALL 02BB 
7C LD A . H 
2F CPL 

mmmmmmmmvmm 5UB L 
ED SB 4 1 4 0 . . L D D E . ( 4 0 4 1 ) 
FE 29 CP 2 9 
20 0 1 JR NZ . 0 1 
I D DEC E 

1 6 7 5 6 - F E 19 CP 19 
20 0 1 JR N 2 . 0 1 
1C INC E 
r e a i CP a i 
20 0 1 JR N Z . 0 1 
15 . . . DEC D 
FE 31 CP 3 1 
20 0 1 J R N Z . 0 1 
1 4 INC D 
7R LD A . D 
FE 13 CP 13 
20 0 1 JR N Z . 0 1 
1 5 DEC D 
FE 0 1 CP 0 1 
2 0 0 1 JR N Z . 0 1 
14 INC D 
78 LD A . E 
FE I F CP I F 
2 0 0 1 JR N Z . 0 1 
I D DEC E 
FE 0 3 CP 0 3 
20 0 1 JR N Z . 0 1 
1C INC E 

CD E5 4 1 . . . . . C R L L 4 1 E 5 
ED 5 3 4 1 4 0 . . L D ( 4 0 4 1 ) . D C 5CP 
11 2 2 0 0 LD DE . 0 0 2 2 
ED 5 2 SBC HL.DE 

1 6 8 0 6 - E B EX D E . H L 
2 1 9 5 4 0 LD HL • 4 0 9 5 
0E 04 . . . . . . . . LD C . 04-
CS PUSH BC 
0 1 04 0 0 LD BC . 0 0 0 4 
ED B0 LD IR 
EB EX D E . H L 
0 1 I D 0 0 LD B C . 0 0 1 D 
0 9 ODD HL . BC 
EB EX DE i HL 
C I POP BC 
0D DEC C 
20 F0 JR N Z . F 0 
ED SB 4 3 4 0 . . L D DE . (4-04.3) 
2R 3C 4 0 LD H L . ( 4 0 3 C ) 
7E LD A . ( H L ) 
FE 14 CP 14 
2 0 10 JR NZ . 10 
06 04 LD 6 .04 . 
2A 3C 40 LD H L . ( 4 0 3 C ) 
3 6 1C LD (ML) . 1C 
2B DEC HL 
10 FB D v N Z . F B 
3E 00 LD A . 00 
32 57 4 1 LD ( 4 1 5 7 ) . A 
C9 RET 
FE 1C CP 1C 
28 04 JR Z . 0 4 

1 6 8 6 0 —35 DEC- ( H L ) 
C3 06 4 1 JP 4 1 0 6 
36 2 5 LD ( H L ) . 2 5 
2B DEC HL 
18 DE JR DE 
26 00 LD H . 0 0 
6R LD L . D 
CB 25 SLA L 
CB 25 SLA L 
CB 2 5 SLA L 
CB 2 5 SLR L 
CB 14 RL H 
CB 2 5 SLR L 
CB 14 RL H 
06 0 0 LD 8 . 0 0 
4R LD C . D 
09 RDD HL . BC 
4 6 LD C . E 
0 9 ADD HL . BC 
ED 4B 0C 4 0 . . L D B C . ( 4 0 0 C ) 
0 9 RDD HL . BC 
C 9 . . . . . . . . . . . RET 
0 6 ' 2 0 L D B . 2 0 
D7 RST 10 
10 FD D J N Z . F D 

1 6 9 0 3 - C 9 RET 
^ R E J ^ ^ ^ I E = 2 0 0 0 B A L L S = 00©« 

2 RRND USR 1 6 5 4 9 

Faster graphics 
Jonathan Brazier, 
London E2. 

POTTERING ALONG on m y Z X - 8 1 , 1 have dis-
covered a device which speeds up moving 
graphics by some four or five times without 
venturing into the tortuous world of machine-
code. It is based on the fact that any number of 
At instructions may be included in one Print 
instruction, even if the co-ordinates are ident-
ical or overlap. T h e program makes it clear, of 
course, it only works for horizontally-moving 
objects if you want the object's track erased as 
it goes. With a little ingenuity the increase in 
speed is well worth the extra typing. 

5 PRINT FIT 0,0;" »LOU 10 FOR F- l TO 30 20 PRINT RT 10,F;" >" 30 NEXT r 35 PRINT «T 0,0;" FAST 40 PRINT ftT 10,1; >"; RT 10,£;" >";RT 10,4; " >"; »T lei, -C; • > ,ftT 10,7," T 10,©.:" >-,«T 1 1 ; " >",FTT LO.IA 

>";«T 10,1;" >"; RT 10.3;" >";«T - P. 5; " >! i or ic,e-, >";«T 10,S;-AO,lO;" >";AT 10, 
>";RT 10 ,13 ; 

10,25;- > 27; - . _ > RT 1O.30 5© GOTO S 
RT 18,36;- > .RT 10, 

Loony lander 
Roger Valentine, 
Staines, 
Middlesex. 

THIS IS the most appalling computer game 
ever. It combines the worst of Invaders with 
the worst of Breakout to create an abysmal 
I.unar landing-type scenario. Perhaps its only 
redeeming feature is that it is so incredibly 
difficult to gain a decent score that you quickly 
tire of playing it, and so might use your 
computer for something more useful. 

It is written for a 40-column Pet, but if you 
really think it is worth the effort converting it 
to another machine, I shall explain all the 
screen-Pokes. There are no machine-dependent 
features other than the screen-mapping, apart 
from the few Pet cursor controls, which are 
also explained. 

The object is to land your space-craft — or 
aeroplane, the graphics are so poor that it does 
not matter which — on a rubble-laden runway. 
Before you land, you must clear the runway 
completely by destroying the rubbie with 
either bombs or missiles. 

You have five aircraft, each with unlimited 

armaments, and the planes fly from left to 
right — they wrap-round the right-hand side 
of the screen — until thty either hit something 
or land safely. Each block of rubble destroyed 
with a bomb scorcs one point. Missiles are 
fired horizontally and will also wrap-round the 
screen, so they must always destroy the next 
block of rubble in your flight-path. 

The problem is that destroying a block of 
rubble with a missile scorcs - 2 0 points, and 
you must have a total of more than 20 for the 
missile button to be operative. Press Space to 
drop a bomb, and Shift/Space to launch a 
missile. 

T h e 40-column Pet has 1,000 screen 
positions, with 32768 the address of the top 
left-hand corner. The program will run on any 
micro with a memory-mapped display by alter-
ing the value of P in line 5 — e.g., to 7680 for 
the Vic — and inserting suitable values in 
placc of the following: 
• 4 8 0 to 999 in line 20: these are numbers 

representing approximately the bottom half of 
the screen. 

• 500 in line 25: line 25 ensures greater density of 
rubble at the lower part of the display, so any 
number close to the lower limit of J in line 20 
will do. 

(continued on next page) 
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• 999 in lines 85. 1030 and 2010: the number 
which, when added to P. represents the 
bottom right-hand corner of the machine's 
screen. 
The characters Poked to the screen are, in 

most cases, arbitrary but as these are Pet codes 
and not ASCII, I will explain what they repre-
sent. X'otc that Vic codes arc the same as Pet's: 

• Lines 20 and 1010: any character to illustrate 
the rubble. 247 equals an inverse space. 

• Line 40: five characters representing the shape 
of the plane. 182-PL is the number of the 
plane, in inverse video. 

• Line 75 and elsewhere: 32 equals a space — as 
in ASCII. 

• Line 1000: a single character bomb. 
• Line 1010: any explosion pattern, ending with 

a space. 

• line 2020: a missile or minus sign. 
• Lines 6005-6030: a more elaborate explosion 

pattern. 
The Pet cursor controls are: 

• Line 15: clear screen. 
• Line 50: cursor left/space/space/home. This 

ensures that a single-digit number will com-
pletely over-write a dual-digit. 

• Lines 6220 to 7000: Ho me/down/down. 
• Line 7020: The R and E are in inverse. 

S f'ilT,;.'- 2015 J ST l'|P4t .-4 44 '-4- "I -53 POKfcMf-45 t*; T»ifiT-rj: . ,1-i- - •. - L - FO V*. .'2 FOP,!--4S0TClîSlÊ ' .J- 1̂40 fv-KP*: OOTO201U v.- :llli. ; 2100 PCCEHP.42 f-WEnf- sr P«£;IP.4;- & 30 SC-SC-20 IFC 2120 F-£ItJ(!»i 4(1 • V-H - C0O0 FOPt '1T05 4T-fo»tc—?:.?i p«<Eo-t'i 132-PL Put 6* •SUV!-WEO'O: 4,: pij» 42 F-j . E0.v3-*2 P»X0«04 .4.? f - tC*«S.42 W II a- Tei-b' 0̂10 WEO«o;. itis F jtECH-di. «*E0*C4.i»;; W If If- f)THEI<!f»Q»0E P0rCC!tQl.!»2 PCKEOK!i,32 FmE0»«3,32 KSECftCM.ji POt.E<W»,163 "i'-'I Ift'i-* -IMEsttF-1 Kf. twHJS .-ti P0r.E0*02.163 f> E0tO3.!-:. f j£0*04. i«;3 PCt:E0»05.42 i:tvtest̂ ^nciiGC'a.-iKSXj ro ; -1,- • i rnEiMK<JBi0« 643 S*> .s:- P0KE0-C2.S2 FC» E':«03---2 WtltHCM. r, tS MKEO+Ol •C OOl SO ".FFf(W5 ii-CThtunAk' PL- PL * 1 IFCL̂rHEKSS « iffHo^p+ îNt̂ rt-i-s £220 Hflt.' J FAILED ALL 5 -Lrrti LOST -'.P M4.V r Olf.TS • -so «|T04̂  IFSĈTHEuPPIHT-SfpftTHETlC' • JiJOy fWElP-31 BMEf-̂ 0 6̂40 tOlU IFF-EEri EI-S POEEfJ.42 P0»EEH. Ji PC* EBP. 32 W--|>» rijoo PRlHT-ffliwca, DCNE' YCO „fiHDE3) PL»«E iWMiEP" . 6-PI ruio PRIKT' n;ITH * JCOPE 0F-SflO FOfitf',^ ."Oi'O FFTIHT" Mt( ' rojo ifclul f£Ti#N rc-46 IFOt--R"Th£riRW rvVj J-'E*TxEnFR:!t7T;- c.p 

Calculator 
Malcolm Taylor, 
Riyadh, 
Saudi Arabia. 

THF. PROGRAM is intended for those who have 
a 16K ZX-81, but wish they had a printing 
calculator. It will keep a running total of up to 
100 entries, which may be simply numeric or 
any of the ZX-81 keyboard maths functions. 

The scrccn is automatically eleared when 
full, and the program is menu-driven to allow 
alteration of any line number; review of 
previously scrolled-off entries; clear and 
restart or continue. 

XOPVRIGHT^M . U . H . TftYLDR 1© RCM 
I S REM 

1 9 8 2 " 
2 0 GOTO 1 1 0 
3 0 REM SET U P H E R D I N G S 

5 0 P R I N T " L N " ; T R B 4 ; " I T E M " , T B B 
G B / T O T R L " 

S 8 P R I N T " — — 

7 0 P R I N T 
6 0 P R I N T 
9 0 P R I N T 

,LBTOR"RINT T R B 5 ; " P R I N T I N G CRLCLI 
a P R I N T r o e S ; - ^ — 

1 3 0 P R I N T 
1 4 0 P R I W T 
150 PRINT 'YOU MfiY ENTER ANY MO 

THEMRTICflL", FUNCTION. REUIElS PR 
L I N E " . . " B Y E N T E R I N G * R " V 

C L E R R B L L " , " E N T R I E S B Y E N T E R I N G 
RING " * f l " " T " R " " B N Y L I N E B Y E N T C 

1 6 0 P R I N T * 
1 7 0 P R I N T " P R E S S " " N E W L I N E " " T 

O S T A R T " 
1 8 0 I N P U T A * 
1 9 0 G O S U B 4 . 0 
2 0 0 R E M S E T U P F O R H R X 1 0 0 E N T R 

I E S 
2 1 0 D I M B $ < 1 0 © , 1 2 ) 
2 2 0 D I M C I 1 0 0 > 
2 3 0 F O R 1 = 1 T O 1 0 0 
2 . 1 0 G O T O O 0 0 
2 S 0 L E T B ( ( L ) = R $ 
2 6 0 R E M S P E C I A L C O N D I T I O N F O R 
C O U N T N U M B E R O N E 
8 7 0 I F 1 = 1 T H E N L E T C I I > I V F L L B * 

( I ) 
2 8 0 I F 1 = 1 T H E N G O T O 3 0 0 
2 9 0 L E T C < X ) < 1 — 1 1 »UFLL B * ( X ) 
3 0 0 P R I N T X ; T R B 4 : B * < I ) ; T R B 2 0 ; 

C ( I ) 
3 1 0 R E M L I M I T N U M B E R O F E N T R I E S 
P E R P A G E T O 1 2 
3 2 0 I F 1 / 1 2 * I N T ( 1 / 1 2 1 T H E N G O S 

U 8 4 . 0 
3 3 0 I F I / 1 2 = X N T ( 1 / 1 2 ) T M E N P R I 

N T A T S . 0 : I : R T 5 , 4 . B * ( I ) ; A T 5 , 2 0 
; C ( I ) 

3 4 . 0 N E X T I 
3 5 0 P R I N T 
3 6 0 P R I N T R T 2 , 0 ; " U H I C H L I N E D O 
Y O U U I 5 H T O A L T E R ? " 
3 7 0 I N P U T D 
3 8 ® I F D > I T H E N G O T O 3 1 0 
3 9 0 P R I N T R T 3 , 0 ; " E N T E R N E « J U R L 

U E O F L I N E " ; D ; R * 400 INPUT F* 4 It? LET B* <D) -F* 4.20 GOSUB 4.0 
4 3 0 I F D = I - 1 T H E N L E T C ( D ) = C ( D -

1> + V « L F * 
4.4.0 I R D = I - 1 T H E N G O T O 5 5 0 
4 5 0 F O R G = D T O ( I - L ) 
4 6 0 I F G = 1 T H E N L E T C I S ) - U R L B « 

( G ) 
4 7 0 I F G = I T M E N G O T O 5 2 0 
4 8 0 L E T C L G > = O R L B » ( G ) + C ( G - 1 > 
4 . 9 0 R E M L I M I T N U M B E R O F E N T R I E S 
P E R P A G E T O 1 0 
S 0 0 I F G > = I - 1 0 T M E N G O T O 3 2 0 
5 1 0 G O T O S 3 0 
5 2 0 P R I N T G , T R B 4 . , B « ( G ) : T R B 2 0 ; 

C I G > 
S 3 0 N E X T G 
5 4 0 G O T O 5 6 0 
5 5 0 P R I N T D , T R B 4 ; B * ( D J ; T R B 2 0 ; 

C ( D ) PRINT 

S / 0 P R I N T 
s e e GOTO 7 5 0 
5 9 0 P R I N T RT 2,0,. " F R O M U H I C H L I 

WE N U M B E R ' " 
6 0 0 I N P U T D 
6 1 0 G O S U B 4 0 
6 2 0 L E T T = < I - D - 1 > 
6 3 0 I F T >1© T H E N L E T T = 1 0 
6 4 0 FOR J - 0 rO T 
6 S 0 P R I N T D + J : T R B 4 , B * < D + U ) ; T R B 
3 0 ; C ( D + J ) 
6 6 0 NEXT U 
6 7 0 P R I N T 
6©P PRINT 
6 9 0 GOTO 7 5 0 
7 0 0 GOSL16 4 0 
7 1 0 L E T 1 = 1 — 1 
7 2 0 P R I N T I ; T R B 4 ; B * t I ) ; T R B 2 0 , 

ctr) 
7 3 0 GOTO 3 4 0 
7 4 0 REM S E T UP C U E S 
7 5 0 P R I N T RT 1 8 . 0 , " E N T E R " " C " " 

TO C O N T I N U E " 
7 6 0 P R I N T " E N T E R " " S " " T O C L E R R 
RLL E N T R I E S " 
7 7 0 P R I N T " E N T E R " " f t " " T O R L T E R 
AMY L I N E " 
7 8 0 P R I N T " E N T E R " " R " " T O R E U X E U" 
7 9 0 REM S E T U P R E S P O N S E T O C U E S 
6 0 0 I N P U T R » 
8 1 0 I F R $ « " C " T H E N GOTO 7 0 0 
8 2 0 I F R ( ; " S " T H E N GOTO 1 9 0 
8 3 0 I F R * s " f l •• T H E N GOTO 3 6 0 
84.0 I F R * b " R " T H E N GOTO 5 9 0 
8 5 0 GOTO 2 5 © 
8 6 0 S T O P 
8 7 0 S R U E " C A L C U L A T O R " 
8 8 0 C O T O 1 

Board-game 
N D Willink, 
Exeter, Devon. 

FOR THOSE interested in how the ZX-81 can 
play games other than chess or draughts, this 
16K program will be of some interest. 

The rule of the game is that no fruit of the 
same kind can be in an adjacent square. 

2 LET S - 0 
S LET C 0 = 0 10 LET K 4 = "*£ 

l"OH H - 3 TO 
30 P R I N T RT H , 8 . K 5 
40 NEXT N 
50 DIM fit?.. 7 ) 
60 FOR N=r2 TO 6 
70 FOR H=2 TO 6 
75 LET A <M,N) =3 
60 P R I N T RT 2 * M + 2 , 2 » N + B ; 
SS NEXT M 
90 NEXT N ; 

100 FOR N « 1 TO S 

HQ PRINT AT 2*N+4,7;N 120 PRINT AT 4.2*N+7;N 130 NEXT N 
140 P R I N T RT 2 1 , 0 ; " I N RUTOPLRY 

7 " 
150JBINPUT 8 * 
160 I F B » ( 1 > « " Y " THEN LET 3 = 1 
170 P R I N T AT 2 1 , 0 , " D O YOU UflNT TO PLOY FIRST?" 
160 INPUT Oi 
183 P R I N T AT 2 1 , 0 , " 

190 I F D * f l ) - " N " THEN GOTO 5 0 0 
2 0 0 I N P U T R * 
2 0 1 LET K =0 
2 0 1 B L E T K = 0 
2 0 5 LET C O = G O t l 
2 0 7 P R I N T AT 2 1 , 0 , " 

2 0 8 P R I N T AT 1 7 , 1 0 : " T U R N - " ; G O 
2 1 0 LET U - U A L R t U i U 
2 1 5 LET U 2 - U A L A | ( 2 ) + 1 
2 2 0 I F A f U , U 2 ) - 3 THEN GOTO 3 0 0 
2 2 S P R I N T RT 2 1 , 0 , " I N U R L I D MOUE 

2 3 0 GOTO 2 0 0 
3 0 0 P R I N T RT 2 1 , 0 ; " O R A N G E OR RP 

P L E " 
3 1 0 I N P U T CS 
3 1 S P R I N T AT 2 1 , © ; " 
3 2 0 I F C t l l J « " O m THEN LET X « 1 
3 2 5 I F C * ( 1 > » " R " TMEN LET X - 2 
3 3 0 I F A < U * 1 , U 2 ) « X OR filU.U2*l) 

»X OR fl(U-l,U2)-X OP A ( U , V 2 - 1 > - X 
THEN GOTO 348 
333 GOTO 4 0 0 
1 0 E « L E T " R"rU, U2> - X 
402 I F X « 1 THEN P R I N T AT 2 » U * a . 2 *U2 +G. "O" 
4 1 0 I F X = 3 THEN P R I N T RT 2 * U + 2 , 

+ -
500BLET Z - I N T ( R N B t 2 ) + 1 
502 LET M « I N T < R N D * 4 ) + 2 
503 LET N = INT <RND*4J +2 
5 0 7 I F A ( M , N J a3 AND i A ( M + l . N ) < > 

Z AND A ( H - 1 , N > < > Z AND A ( M . N » 1 ) < > 
Z AND A f M , N - l > < > Z l THEN GOTO 6 0 0 

5 1 0 FOR M - 2 TO 6 
5 1 5 FOR N » 2 TO 6 
5 2 0 I F R ( M , N > ^ . 3 RNO ( A ( M + 1 , N > < > 

2 AND A t M - l , N ) o Z AND A ( H , N + 1 J < > 
Z AND fl(N,N-l)<>ZI THEN GOTO 6 0 0 

5 3 0 NEXT N 
5 4 0 NEXT M 
5 4 5 LET K=K + 1 „ „ „ 
5 4 7 IF K > 1 0 TMEN GOTO 7 0 0 
35© GOTO 5 0 0 
6 1 0 I F Z = 1 THEN P R I N T AT 2 t M + 2 , 

N * 2 + 5 ; " 0 " 
6 2 0 I F Z=2 THEN P p I N T RT 2 » M t 2 , 

N * S + 3 ; " A " 
6 2 5 LET A <M - N ) =Z 
6 3 0 I F 3 = 1 TMEN GOTO 5 0 0 
64 ©BOOT O 2 0 0 
7 0 0 P R I N T AT 2 1 , 0 ; " I G I V E UP YO 

YOU U I N 
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SOFTWARE FILE. 
No question 
Tim Miller, 
Apple by-in- Westmorland, 
Cumbria. 

.mm 
THIS SHORT routine is written in Atom Basic 
and overcomes the problem of the sometimes 
misleading question mark which is generated 
by Basic's Input statement. A response such as 
"Enter a m o u n t i s much more suitable than 
"Enter amount ?". 

When the Atom encounters the word Input, 

Sounds of alarm 
David Harmes and David Martin, 
Chesterfield, 
Derbyshire. w^m 
THIS IS A basic program for an alarm clock for 
the Vic-20 with 3.5K. It starts by asking you 
when the alarm should sound — TIS is a 
24-hour clock. Then you must enter the time 
at which the clock should start. The inform-
ation is then displayed on the screen. 

In lines 34 and 330 in the inverted commas 
— " f l " and "f7" — just press the corres-
ponding function key. Press " f l " to switch the 
alarm off when the alarm is rung. Press " f7" 
when the alarm is not on to change the setting 
of the alarm. Mote that 2.35 am should be 
entered in the form: 023500. 

it first jumps to a subroutine in the operating 
system to print out a prompt. The address of 
this subroutine is determined by the contents 
of addresses #209 and # 2 0 8 as a 16-bit 
address. 

All this program does is alter these addresses 
to a free area of memory at # 80 in RAM 
where a machinc-code routine replaces the 
original values of # 209 and # 208 and jumps 
back to the Input routine without printing a 
prompt. This in effect means that the last 
character printed in Basic becomes the 
prompt. 

Although the program is simple, it is handy 
because of its length. The more complicated 
method of achieving this, which Acorn gives, 
is not only more than twice as long but uses 
three more of the precious 26 Atom variables. 

10 REM * SUBROUTINE TO REMOVE INPUT 
PROMPT 

20 P = # 80;tLDA@82;STA# 208;LDA@254; 
STA# 209;RTS;1;Z # FE940080 

30 REM • DEMONSTRATE USE 
40 PRINT "ENTER AMOUNT :";!# 208 = Z; 

INPUT A 
50 END 

1 PRINT" 3" 
3 PRINTCHP*<:?> 
4 P0KE36379 , © t GOSUB 100 
10 INPUT "UUUTORRECT TIME ".fTI* 
20 PRINT"3" 
25 PRINT"H5MTINE" 
30 PRINT":~>Fi»M.»J" ;LEFT:S<TI*,25;" :";MIP*<TI* ,3,25;" : " jRIGHTKTIf ,2> 
31 PRINT" SHISIHLflRM" 
33 PRINT'—M»»»MI" :LEFT$<flL$ ,25 : " : " >MIO«<TI$ ,3,2> ;" s"jRIGHTt<TI*,25 
34 GETR$ a IFA*»"F?,,THENGOSUB400 
3S IFflL«=TI*THENGOSUB200 
4© PRINT "Mffi!*l|s'IC ALARM" 
HQ INPUT'sl»MFlLARM TIME ";AL* 
120 RETURN 
200 POKE36878,I5 
210 PRINT'S" 
220 POKE36874,250:FORN-0TO500:NEXTN 
320 P0KE36374,0:FORN=0TO500:NEXTN 
330 GETRf:IFfi*«"Fl"THENP0KE36378,0:RETURN 
340 GOTO220 
400 PRINT'S' 
410 INPUT"ALARM TIME ";AL* 
420 PRINT"3":RETURN 

Search and replace 
Darren llston, 
Stockport, 
Cheshire. j 
SEARCH AND replace will search the screen for 
a character you specify and replace it with any 
other. Load this machine-code routine into a 
Rem Statement no shorter than 23 bytes long. 
Search and replace runs in a 16K ZX-81 only. 
Z-80 assembly listing 
LD HL, (D.FILE). 
LD B, 24d. 
DEC HL. 
INC HL. 
LD A, (HL). 
CP 118. 
JRNZ, + 3. 
DJNZ - 8. 
RET. 
CP CHR.S (n). 
JRNZ 13. 
LD, (HL), CHR.$ (x). 
JR - 17. 

Hexadecimal dump 
2A 0C 40. 
06 19. 
2B. 
23. 
7E. 
FE 76. 
20 03. 
10 F8. 
C9. 
FE CHR.$ (n). 
20 F3. 
36 CHR.$ (x). 
18 EF. 

If this machine-code routine is loaded into a 
Rem statement, then Poking the values: 

16530, CHR.$, <n) 
where CHR.S (n) means the character to be 
searched for. 

16534, CHR.S, (x) 
where CHR.S (x) means the character to be 
replaced. 

Test timer 
J Laid/aw, Aberdeen. 

I W ROTE THIS p r o g r a m t o m a k e u s e o f t h e fact 
that the MZ-80K's internal clock can be 
Poked to count to an accuracy of one-sixtieth 
of a second although, unfortunately, the hour 

count is lost and the minute count's maximum 
is 24. The program is short, occupying approx-
imately 0.7K, and will run on all MZ-80Ks 
whatever the memory size. 

•d <*44S5'Y>4466 "EH curror c - o n f i c ^ I 
20 PRlNT"Q-e*ctiori rjrcer - h i t * key 
50 JET A* IF A*-"" GOTO 
ie Tlt'-fteOOQO" REM se-r c loci to 2*ro 
5w FOP 2-1 TO 3 
59 ?£fll> A. P REM * t t « r c look t o count "0 =QK£ fi.E- r£M to 1/63 0-f * S*C. 
30 NEXT Z 

PRINT'S" 
••30 FOR Z=I TO (MfcRHDO •*£000>-tJEXT Z 
t lO POKE ft.t:-REM i t i o ' t c lock c<>£ T324i-Z/i:. 10? PEfl dis*>leaC-: 
15© GET fir IF A*-"" GOTO 136 
1^0 A*=TU SEtt t i n « W i » POKE !!,8 POKE V.20 
:£0 PRINT"your time- - ,i.£FT$tZt,2>, 
170 PRINT* ";MlIi*'.fW.3.2>; 
l$a PRINT" ". RIGHT*iflf,2 > 
150 POKE X. 11 PRINT-Corttinu*? <WN.>» £00 &ET ft* 
i i s REM r*sto>-« data and rasuffi© 
226 IF HS'-Y" THEN RESTORE"GOTO 40 
*30 fiEH et-T^fCi v loci- t o f-.o>-M»i 
MS IF THEM W * * W W O 0 " EMU 
250 GOTO m 260 wrfl 57351-116.57333.5,57349,2 

Micro maestro? 
J P Mego wan, 
Huddersfield, 
West Yorkshire. 

T H I S PROGRAM p r o d u c e s " m u s i c " o n y o u r 
ZX-81.1 am not absolutely sure how it works, 
but when the computer changes from fast 
mode to slow and vice versa, it makes a click in 
the cassette output port. If an amplifier is 
attached the oscillations can be heard. If you 
are without an amplifier you could use a tape 
recorder to tape it and then play it back. 

For a lower note you can add the following 
lines: 

15 REM 
25 REM 

Here is the main program listing: 
10 FAST 
20 SLOW 
30 RUN 

Words of wisdom 
F K Carver, 
Plymouth, 
Devon. 

THIS PROGRAM is a ve ry s i m p l e a n d easy-to-
use substitute for a proper word processor and 
can be used by anyone who can use the Atom 
editing facilities. It is important that the first 
three lines are typed in exactly as shown. 

To use the program, input your text any-
where after line 3 and it can be edited, added 
to, and so on, by using the standard Atom 
editing function. T o print, type Control-B 
then run the program. 

1 1 « ? 1 8 + 2 5 6 + # 4 6 ? DODO 
2 P . * ? I T I = I + L T U . ? I = 13 
3 P . ' ! 1 = 1 + 3 ; U . I ) = T O P ; E . 
4 

5 FKC ATOM 'CHEAP WORDPRO* 

7 
e TO USE PUT YOUR OWN TEXT 
9 ANYWHERE AFTER L I N E 3 AND I T 

1 0 CRN BE EDITED. ADDED TO ETC. 
1 1 BY USING THE STANDARD ATOM 
1 2 E D I T I N G FUNCTIONS. 
1 3 
1 4 TO PRINT TYPE CONTROL-B THEN 
1 5 RUN THE PROGRAM ABOVE 
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COMPETITION CORNER 
POWER CUBE 
BY ANTHONY ROBERTS 
AMONG THE Klingon's treasures that you so 
cleverly won in our competition in April, is a 
puzzling tittle cube which could provide 
fabulous amounts of free energy should you 
just be able to connect it up correctly. 

There are 12 connectors, each of which con-
nects a pair of symbols on one face with the 

A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. Ail entries must be at the 
Your Computer offices by the last working day in August. The 
name of the winner, the solution, and a competition report will 
be published in the October 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. 

same pair of symbols on an adjacent facc of the 
cube — as the picture shows. When they arc 
all in place, one symbol is left exposed on each 
face — and if it is not the same symbol left on 
every face of the cube, you will have short-
circuited it and the resulting explosion will 
destroy everything for miles. 

Here is the unfolded plan of the cube. What 
symbol should be left? 

Compet i t ion 
results 
THE NUMBER OF correct entries for the Vic 
expansion system competition in June made 
the choice of a winner as hard as ever. We 
finally awarded the Arfon motherboard to J W 
Brawn of Highfteld, Willow I.ane, Goxhill, 
South Humberside, for his "One good Vic 
deserves a mother". 

Several other competitors felt that their Vies 
suffered from maternal deprivation. As 
Matthew Lewis explained "Vic needs mother 
— bored without her", while, on a different 
Solution to the June crossword. 

om+ 
O n o 

o on 
O 

• o 
O • 

o 
• O n 

o o 

• • o 

tack, Jane Finlatson revealed that " M y 
children are bored with their mother and want 
to expand". 

Some puns were more groan-provoking than 
others. John Keogh claimed "I Arfon got a 
good memory" and J Williams expressed the 
Vic owner's plight with "A Vic's 'arf off 
without an Arfon". Others that caught the eye 
were R White's "Such inflation bccomes 
stimulation without aggravation" and Sue 
Dealler's sinister "VICious micros have more 
byte". 

The Golden Nugget problem attracted com-
paratively few entries. If you noticed that the 
number of nuggests collected on leaving the 
park is the cubc of the number of trips 
through the park, it was easy to arrive at a 
solution without a computer: the answer, 32, 
is the cubc root of th^ final number of nuggets 
collected. Programming for a solution is 

straightforward once you have worked out a 
formula for the number of pearls collected 
from the island on each trip through the park. 

Several programs found the simplest line, 
using only three variables. Since the number 
of coins used and the number of bags is the 
same, a single variable can serve for both. 

The winning solution drawn from the hat 
was sent in by Peter Hall of 10 Spcan Drive, 
Asplev Hall, Nottingham: 

10 LET B = 0 
20 LET N = 0 
30 LET 8 - B + 1 
40 LET P = B " (B -- 1) 
50 LET N - N + 3"P + 1 
60 IFN = 32768 THEN GOTO 80 
70 GOTO 30 
80 PRINT B; "COINS" 

B = number of bags; N = number of nuggets; 
P = number of pearls. 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!! 
Spectrum 

ATARI 
GRAPHICS/CHARACTER CREATOR 
Now you can define your very own custom charac-
ter sets. Or edit the existing sets. Results fully 
displayed on screen in modes 0, 1 and 2. Many 
exciting features including: Save, Screen Modes, 
Reflect, Invert etc. 
Supplied on cassette with data £8.00 

SPECTRUM 
Full details of our range of Spectrum software 
available on request free of charge. Arcade games 
and utilities. SAE for details. 
Send Cash/Cheque/ 
P.O. with order to: LLAMASOFT SOFTWARE, 

Dept, YC, 
Lindon House, 
The Green, 
Tadley, 
Basingstoke, Hants. 
Tel: {07356) 5038 

WANTED! 
GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY. 

TRADE ENQUIRIES WELCOME 
PLEASE ADD BOP P&P 

A 
ATARr > r 

by Jeff Minter 

mm DEFENDA! m/c 
Full feature version of the popular arcade game including; Swar-
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down, 
Thrust, Reverse, Fire and Smart Bomb. High resolution colour 
graphics. Joystick controls. 8k or 16k expansion needed. Only 
£10.00 
TRAXX! m/c 
Vic 20 version of the brand new arcade game "Amidar" A Pack-
man/Quix crossbreed. All machine code, fast and fun. Joystick 
controls. Hi-res colour graphics. 8k or 16k expansion needed. Only 
£10.00 
R ATM AN! m/c 
Kill the squeaking rats which fall from the sky before they dig in and 
prey on you! Game includes rats, hammers, men, mutants and 
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed. 
Fast and fun for only £8.95 
BLITZKRIEG (3.5k) (Bomb B.A.) 
Fly your Vulcan bomber over enemy territory and destroy the city. 
25 levels of play. Hi-res colour graphics on the unexpanded Vic 20. 
Only £4.95 
UTILITY PROGRAMS (for unexpanded Vic 20) 
GAME GRAPHICS EDITOR. Create your very own custom charac-
ters. Full features include Reflect, Save on Tape etc. 
SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your 
function keys. 
Both programs supplied on one cassette. 
Only £6.00 
Coming Soon, plug-in games cartridges 
at under £20 — please ring for details. 

Great VIC Software 
New Programs for your VIC Computer 

On Cassette! 
COLOR & SOUND 

A L L PRICES 
INCLUDE V A T @ 15% 

A N D POSTAGE/PACKING 

• Adventure 
• Head On 
• Target 
• Hang In 
• Chase 

£10.25 
EACH 

ANY 3 
FOR 
£28 .50 

Lunar Lander 
Wrap 
Breakout 
Black Jack 
Pong 
Slots 
Alien Raiders 
Bombs Away 

• Cattle Roundup 
• Artillery Shoot 
• Micro Maze 
• Snake Out 
• Trapper 

Home Finance £10.25 
Math Drill EACH 
Hangman 
Yahtze 
Othello 
Target Moon 
Shooting Gallery 
Capture 

EGG ATTACK 
This 

JOYSTICK 
seemingly innocent electronic game of catch 

turns gradually into a hurr ied race of joystick control. 
The player must maneuver a nuclear reactor in order 
to eaten radioactive eggs as they are dropped from 
advancing "monsters" I f the player misses three 
eggs, the Earth is no longer habitable and their turn of 
play is over. 12.95 

TUNNEL PATROL JOYSTICK 
The player is required in this arcade game to 
maneuvre an android through a maze in order to 
harvest "Energy Crystals" and score points. As an 
obstacle the program randomly throws the android 
into the fourth dimension where it must battle the 
dreaded "Batw ing" in order to survive. 12.95 

SEND 75p FOR FULL CATALOGUE 
(Refundable against purchase) 
DEALER ENQUIRIES WELCOME 

ANGLO AMERICAN SOFTWARE 
138a Stratford Road, Sparkhill 
Birmingham B l l 1AG 021-771 2995/2736 

ALL PRICES INCLUDE VAT « POSTAGE 
24 Hour answer ing service 
on 021-771-2995 for Access orders . 

r , Please supply 

I enclose a cheque/PO for £ made payable to 
ANGLO AMERICAN or debit my 

Access card number 

Signature 

NAME 

ADDRESS 

L 
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1 
COMPUTER NEWS 

JUNE PUBLICATIONS 

Beginner's Guide to BASIC 
Programming 
A P Stephenson 
Written with two primary purposes. First, many 
people wish to understand and make use of the 
exciting new technology that is now becoming 
available to the man in the street, but have no 
previous knowledge or experience. Second, 
there is need for a book that explains BASIC 
as used on microcomputers. 

Since computer programming is best learnt 
by doing', the book encourages the reader to 
write his own programs rather than slavishly 
copy out other people's 'masterpieces'. 
0 408 01184 X 160 pages £3.95 

Beginner's Guide to 
Microprocessors 
E A Parr 
• A down-to-ear th and factual t rea tment of 

how microprocessors work. 
• A beginner ' s book suitable for the reader 

with an interest in microprocessors but 
with little previous knowledge. 

Avoiding the sensational aspects of the subject 
that have been a feature of so many books, 
Andrew Parr gets down to fundamentals. After 
an introduction to computers in general he 
explains in detail how the microprocessor 
works, its software and programming, and how 
it is integrated with peripherals to form a 
complete microcomputer system. 

Later chapters describe applications of 
microprocessors in controi systems, robots, 
small business computer systems, etc. There 
is also a survey of microprocessor families 
(Z80, 8080, 6800 and 6502), and an appendix 
covers the various number systems used in 
microprocessor work. 

26 BASIC Programs for your 
Micro Derrick Daines 

A collection of 26 new and varied games 
programs, from spelling tests to submarine-
hunting. They are graded from the most 
elementary, usable on the simplest home 
computer, to longer and more complex 
programs suitable for more advanced 
machines. Derrick Daines has written the 
programs in an easy subset of BASIC and lists 
the variables and memory size required and a 
sample run so that the reader-should have 
little difficulty in modifying them for any 
suitable microcomputer. 
0 408 01204 8 128 pages £4.95 

ZX81 Basic Book Robin Norman 
Covers the basic 1K version, the additional 
facilities offered by the 16K expansion RAM 
and how to use the Sinclair ZX printer. There 
are 14 original programs for you to run on the 
machine (for IK and 16K versions), and for 
those confused by computer jargon (and who 
isn't?) there is a glossary of technical terms. 
Robin Norman assumes no initial knowledge of 
computing and his undemanding writing style is 
perfect for a beginner's introduction. 
0 408 01178 5 176 pages £4.95 

JULY PUBLICATIONS 
ZX81 User's Handbook 
Trevor J Terrell and Robert J Simpson 
ZX81 owners wishing to learn more about their 
computer will want this book. It answers many 
questions about BASIC and machine code 
programming, and it explains the ZX81 
hardware and how it operates. Programs in 
BASIC and machine code are included, to 
illustrate many of the points covered in the 
text and to help readers develop their own 
programs. 

0 408 00579 3 224 pages £3.95 0 408 01223 4 144 pages £4.95 
ORDER NOW from your local bookseller or in case of difficulty from the publisher 

Please send me. .copy/ies of I enclose a cheque /PO fcr £ 

Beginner's Guide to BASIC Programming 
(Stephenson) 0 408 01184 X £3.95 
Beginner's Guide to Microprocessors 
(Parr) 0 408 00579 3 £3.95 
ZX81 Basic Book 
(Norman) 0 408 01178 5 £4.95 
ZX81 User's Handbook 
(Terrell and Simpson) 0 408 01223 4 
26 BASIC Programs for Your Micro 
(Daines) 0 408 01204 8 £4.95 

FROM 

ADDRESS. 

£4.95 

ewnes Technical Books 
a division of Butterworths. Borough Green, Sevenoaks. Kent TNI 5 8PH 

(YC/8.82) 
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ZX81 OWNERS 
SPECIALISED PRODUCTS 
MODULAR EASY TO USE 
FOR HOMEHNDUSTRY & 
EDUCATION 

TEIO INPUTf OUTPUT PORT - Easy to use. Fits between ZX & RAM 
PACK'PRINTER (if recused). No skill required to connect. Can be used for 
such things as: - moior conirol, sound.'music generators, connection to 
printers/floppy discs/light pons other computers, temperature monitoring, 
square wave generating, control of rotating aeiiais, even train sets etc. Port has 
16 programmable 1. 0 lines and may be used without any electronics knowledge 
to connect other add-ons. Motherboard required ONLY when two or more add-
ons are used at any one time. 
FULLY ASSEMBLED £17.95. 
KIT (WITHOUT CASE) £14.95. 
TE12 4 CHANNEL RELAY BOX - To Suit Port Contact rating: 240v 
AC/1.SA - 24V DC Of 110V AC/3A. Up to « units i.e. IS relays can be 
operated £14.95. 
TE1S 8 WAY TRANSISTOR D R I V E R - £9.95 
TE17 8 WAY SWITCH U N I T t E D U C A T I O N A U - £12-95 
TE18 BWAY INDICATOR UNIT (EDUCATIONAU - £ 1 i 9 5 
TE20 JOYSTICK & FREE GAME - 12 Joysticks may be connected via 
Motherborsd.) £12.95 
TE30 M O T H E R B O A R D - Allows multiples combinations of add-ons - up 
to 16 1/0 line^may be used - £15.95 
TE126 POWER S U P P L Y - 6/7.5/9V DC at 300 mA - Required for use with 
add-ons TE12/15 & 18 £4 96 
23 - 23 WAY ZX Edge Con £2 85. Contact cleaner £2.30. 
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES El. 

PRICES INCLUDE VAT 

Receipts always provided: Delivery normally ex-siock. ADD 
50p towards p&p on all ciders under C20 00. with the exception 
of accessories, e. g. Edge on. FuH instructions and examples with 
all products. 
SEND S.A.E. FOP CATALOGUE. TELEPHONE ORDERS 
ACCEPTED. 

mr.rm 
THURNALL (ELECTRONICS) ENG. 

DEPT Y. 95 LIVERPOOL ROAD. 
CADISHEAD. MANCHESTER M30 58G 

TEL; 061-775 4461 (24 lv>ur} 

THE ZX81 
COMPANION 

ISBN 0 90721 01 1 
Price £7.95 incl. UK P&P 

If you have a Sinclair ZX81 and want to use it to its full 
potential then, as the experts have all agreed, this is the book 
for you. It contains detailed guidelines and documented 
programs in the areas of gaming, information retrieval and 
education, as well as a unique listing of the 8K ROM for 
machine code applications. 

'Far and away the best . . . once again Linsac has produced the 
book for the serious end of the market'. — Your Computer, 
November 1981. 

'The ZX81 Companion is a most professional product . . 
many good illustrative programs, tips and warnings'. — 
Education Equipment, October 1981. 

with 

'Bob Maunder's attempt to show meaningful uses of the 
machine is brilliantly successful . . . thoughtfully written, 
detailed and illustrated with meaningful programs . . . To 
conclude — the book is definitely an outstandingly useful 
second step for the ZX81 user'. - Educational ZX80/81 Users' 
Group Newsletter, September 1981. 

Send your cheque for £7.95 to: 

1 i \ i C A r 6 8 Barker Road, Linthorpe 
L I P O / V V <YC) Middlesbrough TS5 5ES 

m m m m m m 
As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 
To order your binder complete the coupon below and return it to us, wi th your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 
Europe £4.00 
Rest of the World £5.00 

To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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100 FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

ATARI soo^ 
| 1 ? 7 8 H U ? 7 ? | I— - - - | 

r.i • » • i , 
-

ATARI PRICES REDUCED 
We at Silica Shop are pleased to announce some 
fantastic reductions in ihe prices of the Atari dOO 800 
personal computers We believe that the Atari at its 
new price wil l become the U.K.'s most popular per 
sonst computer and hove therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we wil l give you the first 100 free of 
charge. There are also over 350 professionally writ-
ten games and util ity programs, some are listed 
below. Complete the reply couDon and we'll send 
you full details Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 

ATARI 400 
wi th 16K £199 
ATARI 400 
wi th 32K £248 
ATARI 800 
wi th 16K £449 

400/800 SOFTWARE 8t PERIPHERALS 
Don't buy a T.V. game' Buy an Atari 400 personal computer and a game cartridge and that's all you'l l need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 * Disk Drive + Printer together with a selection of business packages 
Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari d00 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
ACCESSORIES 
CSwm 
Cassettes 
Oilkvttrs 
Joyn«ki 
Le St** - Joyittck 
M.sc SuP0Ij*i 
P*Sdl« 
ADVENTURE INT 
Scots Adimi Ad> 
No 1 Advenru-e '^d 

f r>y Aov 
V*uion Imp 
Voodoo Cut 
T>* Count 
Strife Ody 
Mystery fu(l 
Pyr jm d 0< D 
Ghost Town 

No 10 S» Island S 
No 11 S» Island 2 
No 12 Golden Voy 
A'̂ in Worms 
Defections 
Galactic Emp<re 
C U K K I I M C I 
Lunar Lander 

No? 
No 3 
No * 
No 5 
No 6 
No ? No 8 
No 9 

MOW AU in ShOOt 
ftearguard 
Star Flile 
Sunday Go" 
AUTOMATEO 
SIMULATIONS 
Cruth Crumble One 
Oaiestonet Ol Hyn 
Orations Eye 
Invasion Or.on 
ftescut at 
Ricochet 
Star WlMr 
Temple or Apshai 
Upper Reaches Apt 
BOOKS 
Basic Ref Manual 
Computr Atari DOS 
Compute Atari 
Compute Maw»vt 
Oe Rc At*> 
DOS Utilities L>st 
OOSI Manua.* 
MrSC Algn BOOki 
Oe Systtm Letting 
W.'ev Manual 

BUSINESS 
Calculator 
UaiitwK Wantgom: 
D K i l i O A W j k f r 
G ' w n . i i 
Invoicing 
Librarian 
'.'on ̂  L w Anji 
Nominal Lrd-Ser 
Payroll 
PersonaI Fml Vflrnt 
ĵrchase Ltd?<i s>m LMgn 

Sut iK i T 
Stock Control 
Ttit:,nk I 
V.s-cjic 
Weekly Ptanne* 
Wo-d P'OTIV 
C 5 . Y S T A L W A R J I 
Beneath T h e Pyrant 
F(HV,eiyl*nd 2 0 4 1 
Galactic Quest 
MOUH Ol Usher 
Sands 0 » Mars 
A l l t ' t u 
World War III 

OYNACQMP 
A'o'-J Fighter 
•WTTptlO 
Crystals 
Forest Pif» 
Intruder Alert 
Voon probe Vov,oj Mm 
.Nomiioel .iJUft 
ftio^i of The Emp 
Spirt T.li 
Space Tr» 
Stud Poker 
T,,0't I w u l i 
EDUCATION 
'Ktx.A'X. 
AlflCit 
Atlas 01 Canada 
Cubbyhole) 
Elementary 6-o'Oflv 
F rojm alter 
H.ckO'V Dtckory 
Inst Comotg 
LwnonjOf 
Letter man 
'.'JOwJr* 

MathS'Toc-Toe 
Wrric & Prob Sctî  
Ktujwjmo 
Music Terms, Notatn 
Music* Comouter 
My F.rn Alphabet 
hii/n-bcr B'ai! 
Polytali 
Presidents Of U.S. 
OuiZ Waste* 
Stywirf 
Stereo 3D Graph 
Tnr*r ft Math Svs 
VjMo Math f air 
Wwtfmifclf 
EDUCATION 
U a m A T A B J 
C & i v F r f n e h 
Conv German 
Conv 
C o n v S c a n l f i 
Enrjy Czar 
tgropian C & Capj Han f̂ an 
in»itToF'og m n 
K<nfl«Ori 
'.'̂ I.C Corrpo«f 

Scram 
SUttt & Capital To«n Typirvj 
SMIiflF.TW^BE Br.Mh Harntgi 
C r i t X M g t / O o m l n o n O n EurOpfjin Scfr̂  Jif 
Mickorv Dckory 
Mumpty Ovri*Pt¥ 
JumtO J»t LarviMr 
Snookc & S'ltH'St 
S v t f r i a r ^ a C o m m d r 
Sup*' Cub« & T.it 
Tournam»nt Poo' 
tiilEHlAlSlWlENT 
from APX 
AUf £99 
Anthill 
Atttnk AvaUndw 
Slackjack Cat no 
Block Suitlr 
Slock 'Em 
Buivtfrf Pool 

C r t k 
C t n t u r i p n 
C h « k c r K>n) 
C h t n « u Puzzla 
C o d t c a c k c r 
C o m t d y 0 , i k * t K 

f o k t r 
O04 Oalr 
Dom'nat̂ n 
Cowmh.ii 
E a i t r r n F r o m 
G H a » a d 4 Holy Crt 
Grapf t^ i /SouniJ 
Ji.O 
Jukcboi LOOkaruad 
M t m o r y M i t c h 
V<3«TooCh 
M n o u u -
Oki l i r rv-Howitzar 
P r u c h o o i 
Pro 60vs' -ng 
P u t h o w 
R a b b o : : 
H M f l i II 
Salmon ftun 
747 L a d i n g SimuT 

Srvrn Card S;ud 

Sleatv Atfrtnlurt 
SoMsirt 
SPKI QUO 
Span Trak 
Suitant Palace 
Taei Trek 
T trry 
Wizard! G o l d 
Wizard! Ravanja 

ENTERTAINMtJJT 
frog AT.AS,I, 
Aite-oidi 
BaiketSa'.i 
Blackjack 
Ch«l 
Entarta.nmeni KIT 
M.jjrte Command 
Pac Van 
Spirt Invadcrt 
St«' Ra-dtti 
Super Breakout 
Vidro Eaiti 
O N L I N e j V S T E M J 
Croil'irt 
F'omer 

Jav*>#*ahef 
Mm>on Ailiro< 
MOulkJIUCk 
Th-ethClO 
UlyueuGoldtn Ft 
W-fard A Pr̂ ceti 
PERIPHERALS 
Centronix Printer! 
O'lk Drive • 
Eptom Pr^trn 
P'09ram Recorder 
RS732 Interface 
Thermal Pf'hwr 
1«K M r w RAW 
33K Mwwv RAV 
E I H S Q N A L J N I 

AOv M n ' C S n w 
Bmni' Geneiltor 
Brackiack Tutor 
Go<r»j To The Oobi 
Keytmaro Organ 
v<nti Code Tutor 
Fe'wnal Fitrven Pru 
Player Piano 
Sketchpad 

PROGRAMMING 
AIDS from A'trj 
Aisembier Editor 
Oicmbler (APXI 
M.eroi«ft Banc 
Pascal f APX} 
P,IOt (Consumer) 
Pilot (Educator) 
Programming Kit 
SANTA CRUZ 
B t l i C l of A n i m M i p n 
S o b i Busi^ss 
Display Luis 
Graphics Machine 
<Ji 1 A 2 
Horizonta l Scrolling 
Master Memory Mao 
Mini i'.O'O P'Occsw 
Pa»e Fioc-nj 
Player Missile Gr 
Player Piano 
SOuntfs 
Ve*tiC*t Scro' ng 
SILICA CLUB Over 5 0 0 J i r o g r a m ) tpr oenni 

FOR FREE BROCHURES-TEL: 01-3011111 
FREE L ITERATURE 

I arr interested in purchasing an Atari 400 800 computet and 
would liKe to receive copies O' your brochuies »rv<3 tost reports 
as won as you- price list covering ail of the available Hardware 
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Read this ad 
You: "Darling, I've decided to buy a 

computer." 
Her:a**++**??!!***@XX??££**??!!?offr 
You: "Yes, I know we could do with a 

new washing machine. But the new 
Dragon 32 Computer is much more 
important. It's the first computer 
actually designed for all the family -
and it costs under £200!" 

Her: "**++??!! @£ £ ? ?! fortune!" 
You: "No, I'm not being selfish Com-

puters are for the whole family - and 
they're going to play a big part in the 
children's future; 

Her: "Oh?" 
| . From this point 
I on, the conversation 

should follow more 
^reasonable lines. 

J-Allowing you to fully 
explain the many advan-

| tages of the new Dragon 
32 family computer. 

m 
w 

K RAM FOR UNDER £200: 
For a start, the Dragon 

' offers 32K RAM. Your wife may 
• not understand that, so just tell 

'; ' her that the Dragons capabilities 
are truly massive - at least twice 
as powerful as its competitors, 

with some features you won't find 
even in more expensive units. The 

: Dragon will give you all the power 
you're likely to need, and more, to 

£e your own programs - along with 

an exciting range of software which can 
do anything from helping with kids' 
spelling and arithmetic to creating your 
own cartoons. 

THE FIRST FAMILY COMPUTER. 
All of which brings you nicely to 

the point where you tell your wife just 
how much fun the kids will have with 
the Dragon. How it will save her all that 

'Television 
not included 
in price. 

money on those 
Space Invader machines. 

How it will magically translate simple 
typed instructions into beautiful draw-
ings and designs using set, line, circle, 
draw, scale, rotate and paint features, in 
up to 9 colours - and play and compose 



to your wife 
SPECIFICATIONS 

6809E MICROPROCESSOR. Pet. Apple. Atari 400. 
BBC Micro, and VIC 20 still have the less powerful 6502. 
32K RAM (as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 
EXTENDED MICROSOFT COLOUR BASIC (as standard). 
Featuring: ADVANCED GRAPHICS (set.line,circle, 

paint, print, draw, rotate and print using). 
ADVANCED SOUND 5 octaves. 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL. 
FULL EDITING with INSERT and DELETE. 

9 COLOUR. 5 RESOLUTION DISPLAY. 

USE WITH ANY U.H.E TV and/or separate EA.L monitor. 
PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions. 
PRINTER< Centronics parallel). 

JOYSTICK CONTROL PORTS. 

with 5 octaves of music. How it will 
engross your children in mind-boggling 
adventures in dungeons and caves with-
out even getting their knees dirty And 
the Dragon works with any U.H.E TV 

THEY'LL LEARN AS THEY PLAY 
And then you can casually point out that 

although the kids are having fun, 
they're also learning. And within 
a very short space of time, the 

^ whole family will be completely 
at home with programming - with 

computer language - with every aspect 
of how computers work. Which can t do 
their future prospects any harm at all. 

BRILLIANTLY SIMPLE 
INSTRUCTION MANUAL. 
The Dragon is made in Britain, 

designed with the help of British Univer-
sities. And it's also worth remembering 

that the Dragons instruction manual 
is clearer and easier to 
understand than any 
otherhomecomputerk. ;: 

That its top-quality 
keyboard is as easy to 
use as a typewriter, and 
so well made its guaranteed 
for twenty million 
depressions. 

TAKE THE FAMILY DOWN 
THE HIGH STREET. 
And if she still wants to know more, 

take her to see the Dragon 32. It'll soon 
be available in most good stores - or you 
can send the coupon for further details. 

And if you're one of our many lady 
readers, please accept our apologies. 

Perhaps you'd like to read this ad to 
your husband 

DRAGOI 
The first family computer 

To: Jean Webster, Dragon Data Ltd, Queensway, Swansea 
Industrial Estate, Swansea, Glamorgan SA5 4EH. 
Tel: 0792 580651. 

Please send me further information about the Dragon 32. 

Name 

Address 

YC 

A member of the Mettoy Group of Companies. 



ADD ON. PLUG IN, 
PRINTOUT J 

the flexible print out facility for home computers. / * * * * * o 
At long last ifs possible for every home computer user to have a hard copy of 
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete 
printer with the flexibility of parallel or serial inputs to make it compatible with 
most home computers. 
Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this 
August and has a most impressive specification. 
• 24 characters per line standard text • Full graphics capability - each dot is 
individually programmable • Conventional 25 pin 'D' type plug • Serial and 
parallel input • CTS/Busy output • Serial baud rate selectable from 75 to 9600 
baud • Mains Powered • Injection moulded case for strength • Size of just 
80mm x 160mm x 160mm (H x W x D) • Uses low-cost plain paper rolls (90ft 
for 45p) • This is not a thermal or spark discharge type printer 
This is the printer you need, write now telling us what computer you use, 
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet. We're 
also accepting advance orders for the AMBER 2400. 

AMBER CONTROLS LTD. 
Central Way, Walworth Industrial Estate, 
Andover, Hampshire. 

miCRDfiGE ELECTRDFllCS 
LONDON'S BIGGEST ACORN STOCKIST 

Working BBC "A" and "B" machines in the shop. 
Call in for 'hands on' demonstration. 
BBC Bargains 
BBC M o d e l ' A ' £ 2 9 9 
16k RAM 32k ROM 
Full-colour high-
resolution graphics. 
BBC Model 'B' 
£ 3 9 9 W 7 p * p i 
32k RAM 32k ROM 
16 colour graphics 
BBC Disk Interface £ 6 9 * 
BBC 'B' Upgrade Kit £ 1 3 0 
This is the official kit, beware of imitations, they will 
invalidate your guarantee. '(These prices 
include fitting - send or bring in your machine 
for instant upgrading) 
BBC Single Disk Drive 
£ 2 3 5 ( + £ 2 . 5 0 p * p j 

BBC Dual Disk Drive 
£ 3 8 9 ( +£2 .50 p+p) 

BBC Cassette £ 2 8 (-£2 P-P) 
BBC Joystick £ 1 3 ( - £ i p - p ) 

Powerful Printers 
Acorn AP80A Printer 
£ 1 9 9 £ 4 . 5 0 p+p| 

Lowest ever price! 
Acorn AP100A Printer 
£228 (+ £ 4 . 5 0 p - p | 
Both with free cable below. 

Parallel printer cable 
\ £ 1 5 ( - 7 5 p p - p ) 

Paper £14 per 2,000 (+ £3.50 p*p) 

Mighty Monitors 
12" Green Screen Monitor 
£ 9 5 (+ £ 6 . 5 0 p+p) 

14" BBC Colour Monitor 
£ 2 7 9 {* £9.50 p+p) 

jtagifiBBBRî  OFFICIAL 
Atom Attractions (DIDO 
Atom kit £ 1 3 5 (-- £3.50 p*-p) C T r t r i f l C T 
Colour Atom £ 1 9 9 (-£3 p*p) 5 I U U I I 5 I 

, Atom Disk pack C u t . p r i c e C a s s e t t e s 

£ 3 3 5 (+ £ 2 . 5 0 p+p) CI2 Data Cassettes 40p each 
£4 per 10 (£1 p'p) 

Attention Local Authorities. Schools, Businesses. As London's largest Acorn dealer we can supply from stock 
all your hardware and software requirements — after — sales servicing guaranteed. Official orders accepted. 

ALL PRICES INCLUDE VAT. FOR FURTHER 
DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. 
Open Mon-Sat 9am6pm.Thurs 9am-lpm 

mtCRDflGE ELECTROTCS 
135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 

TEL: 01-959 7119 TELEX 8813241 

94 YOUR COMPUTER, AUGUST 1982 



What do you do when you wani to make your micro more powerful? 
You add memory. Memory is the most expensive part of a microcomputer. For 
example, to increase a 2X8 i from 1K to 16K of RAM costs over 70% the price of 
the micro itself. The rest of the cost is shared between the CPU. ROM. the 
circuit board, the case, the keyboard, the various plugs and sockets, as well as 
the manufacturing and marketing expenses 
What do you do when you grow out of your ZX81, ATOM or VIC? 
Throw them away or give them to your kid. and buy a more powerful machine. 
AM you really wanted was a new CPU and a new ROM. probably the least 
expensive bits of integrated electronics, and yet you have normally to replace 
everything. One way of tackl ing this redundancy problem is to have a system 
which uses a universal bus. such as the S100. The major cost of this type of 
mother board system is a big case full o ' sockets, and a large fan-cooled power 
supply to cope with future expansion The case alone will cost more than, for 
example, a VIC or ATOM Although such a system allows some versatility in 
plugging in various boards ranging from CPU to disc controller, and allows 
upgrading of the computer, it is fundamentally limited by both the finite 
number of expansion slots and the large initial outlay 

What is so different about ORGANIC MICRO? 
ORGANIC MICRO is a new concept in the packaging and organisation of a 
microcomputer , tt relieves you of all the constraints on expansion and 
upgrading. 
IT GROWS WITH YOU. 
It consists of a family of modular units, each housed >n an identical case, 
carefully designed to be both stylish and functional. Each unit can be equipped 
with different internal circuitry to perform respectively different functions. 
Each carries its own physical and electrical connections so that units can be 
connected- into a l inked mul t i funct iona l assembly which can be readi ly 
modified or extended In this way a microcomputer can grow Irom a simple 
starter system into a fully fledged machine as your needs evolve. The system 
will always be smartly packaged at each stage of its expansion because of the 
way the identically packaged modules interlock Specific requirements can be 
met by adding 3 new unit, and the CPU module can be replaced when 
necessa ry , i n s t a n t l y c r e a t i n g a new and m o r e p o w e r f u l u p g r a d e d 
microcomputer The old CPU could be used as the heart of another system, 
there is no reason to throw it away. 

ORGANIC MICRO will serve you forever 

AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro. 
PERSONA — This module is the basis on which the system grows. II buffers in 
all the signals from the 2X81 expansion port via a 44-way ribbon connector. It 
then talks to other modules via a 64-way ORGANIC BUS configured so that it 
fits onto the given 2X81 Memory Address Map. Up to 4 Mbytes of the 
addressable positions are allowed, all signals for dynamic memory operation 
are generated on board. Other modules respond when PERSONA sends their 
individual SLOT signal along the bus A generous - / - 5 volt regulated DC 
supply powers all the modules £24.95 
MINIMAP — This extends the 64K of the 2X81 address space up to a possible 1 
Mby te The space is o rgan ised in to ver t ica l 64K PAGES d iv ided in to 
SEGMENTS labelled FILE A. FILE B. ROM. TOOL. DATA. PATH and SLOT. Up 
to 16 horizontal PAGES can be supported All this memory can be defined 
dynamically from within a program, allowing, for example, a program in a FILE 
SEGMENT to manipulate the contents Of DATA SEGMENTS £29.95 
RAM 08 — This low-cost basic memory module has 2K of memory expandable 
up to 8K simply by plugging m extra RAM chips in the vacant sockets. It is 
located in a region of address space not used by BASIC programs and is ideal 
for data or machine-coded rout ines which might be shared by several 
programs £19.95 
RAM 16 — The remarkably low cost of this memory expansion module 
demonstrates the economy achieved by generating all signals necessary to 
operate the dynamic memories from PERSONA. On-board address decoding 
permits the simultaneous use of many RAM 16 modules. In common with all 
the memory modules it can be enabled/disabled under the control of an 
external signal. £21.95 
RAM 64 — Providing 64K of memory expansion arranged as four blocks of 16K 
all of which can be used simultaneously (unlike other available 64K add-on ) 
under trie control of MINIMAP £64.95 
DROM — This sophisticated and useful module is a non-volatile memory of 2K 
expandable to 8K This is achieved using ultra low power CMOS static memory 
in c o n j u n c t i o n w i t h a N i c k e l - C a d m i u m bat tery , wh ich is con t i nuous l y 
recharged during normal operation. An invaluable module, especially for 
saving programs under development, or often-used routines or data, making 
tedious cassette reloading and saving unnecessary. Individual 2K blocks can 
be protected against accidental overwriting. £32.95 

TOOLKIT — Up to four 2K EPROMS can be used in this module, which are 
located in address space after the 2X81 on-board ROM. This allows the calling 
Of TOOLKIT-he ld rout ines using the USR funct ion Since they can be 
individually enabled/disabled, several TOOLKIT modules can be used under 
MINIMAP control. £17.95 
PERICON—a — General purpose peripheral interface providing 24 lines of 
Input/Output Up to four such modules can be simultaneously used allowing 
basic I/O, Strobed I/O. and bidirectional 8 bit data transfer with handshakes. 
£22.95 

PERICON—b — For access and control of the outside wor ld The 24 lines are 
capable of directly operating relays or diving long signal lines On-board 
address decoding allows the simultaneous use of up to four such modules. 
£27.95 
PERICON—c — A Centronics parallel interface permitting the 2X81 user to 
drive a 80-column dot-matrix printer. £34.95 
USERFONT — An option available on DROM, ROM 08. or TOOLKIT, this 
allows the 2X81 user to define a set of 128 display characters dynamically 
under program control. £6.95 

How to order: Simply use the order form below and either enclose a cheque or fill 
in your Barclay/Access card number Please allow 28 days for delivery There 1$ 
a 14 day money-back option 

QTY Module Price Total 
1 PERSONA £2495 £24.95 

I enclose a cheque/PO to 
BASICarc Microsystem Ltd for £ 
Please charge my Access/Barclay card 
No: 

TOTAL I enclose a cheque/PO to 
BASICarc Microsystem Ltd for £ 
Please charge my Access/Barclay card 
No: 

VAT 15% 
I enclose a cheque/PO to 
BASICarc Microsystem Ltd for £ 
Please charge my Access/Barclay card 
No: 

POSTAGE £1.50 

I enclose a cheque/PO to 
BASICarc Microsystem Ltd for £ 
Please charge my Access/Barclay card 
No: GRAND TOTAL 
Name: 
Acdress: 

BASICare Microsystem Ltd, 
5 Dryden Court, London SE11 4NH Tel 01-735 6408 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 

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

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

£59-95 
plus 

£2-95p+p 

* ZX99 SOFTWARE 
We now have available "Editor 99" , a quality word processing 
program including mail-merge, supplied on cassette for £9.95, 
Also following soon: 
* Stock Control * Order Processing 
* Sales Ledger * Debtors Ledger 
* Business Accounts * Tax Accounting 
Dept. YC4 Data - Assette, 44 Shroton Street, 

London NW1 6UG. 01-258 0409 

>E399 CASSETTE RECORDER 
£25 inc. P & P. 
Tested w i t h 2 X 8 1 and Acorn. Ideal for recording 
and loading your programs. Features: Cue and 
Review, Din socket, tape counter, tone contro l , 
bui l t - in mic, autostop, mains/battery operat ion, 
auto-record level, 12 month guarantee. 

Please enquire about our BBC recorders. 

STAR DP8480S 
£299 — plus £6 Securicor delivery 
RS232C interface, bi-directional, 80 CPS, 
80 column pr inter . Works w i th ZX81 and 2 X 9 9 
also BBC, A t o m , Tandy and most other major 
computers. 

• BBC CASSETTE LEAD 
7 pin plug to two 3 .5mm plugs and one 2 ,5mm plug. 
Only £2 inc. P & P. 

• E690 REVOLVING CASSETTE RACK 
Single - £ 2 . 9 9 (holds 32 tapes or 20 in cases) 
Double - £ 5 . 9 9 (holds 64 tapes or 40 in cases) 
Treble — £ 8 . 9 9 (holds 96 tapes or 60 in cases) 
Quad - £ 1 1 . 9 9 (holds 128 tapes or 80 in cases) 

fo. ORDER FORM 

5T COMPUTER CASSETTES 
High qua l i t y , screw assembled cassettes supplied 
w i t h l ibrary boxes. Any lengths available. 

C5 - 35p 
C15 - 39p 

C10 - 37p 
C20 — 41p 
C30 - 44p 

C 1 2 - 38p 
C25 ~.45p 

Dept. YC4 Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 

I tem/Code No. Price inc. P & P Tota l 

Cassettes: Add min £1.50 or 10% P & P. -

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

Signed _ 

Address 

Name 

- J 
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Z X f l l S O F T W A R E 

M J E H T G U N N E R 
Enemy aircraft approaching from the rear!!! Can 
you defend your plane against enemy attack? 
Beware, the more you shoot down, the faster they 
get. 

An exciting machine code video game wi th 
impressive graphics. Features include: best score 
of the day, auto-repeat on the control keys, auto 
return to the self-demonstrating t i t le page. 
Requires 16k RAM 
Supplied on tape, wi th instructions. 
A c t i o n p a c k e d f u n f o r o n l y £4.45 

N G H T E R P J L Q T 
15 fee t . . . . 7 f ee t . . . . T o u c h d o w n ! 
Another successful instrument landing. Approach-
ing at 150 knots is not always as easy as this. You 
are in full control from take-off to landing during 
this real-time fl ight simulation of a jet fighter. The 
sky is the limit! Fly a different mission every time. 
Endless scope for improving your instrument 
flying skills. 16k RAM Required. Supplied on tape, 
wi th full instructions. 

Super va lue at £4.45 
All prices inclusive 

(Overseas add £0.55 p&p per tape) 
All products guaranteed, refund if not satisfied 

Digital Integration. 
22, A s h Church Road, M A I L O R D E R ONLY 
Ash, A lde rsho t , 
Hants, GU12 6LX. 

MEMORY DEVICES FROM: 

GCC ELECTRONICS 
Tel: 0223 21044 Telex: 817672 

EPR0MS 6500 Family MEMORIES 
2708 2Q0p 6502 375p 2114LP2 90p 
2716+5V 200p 6520 285p 2114450 85p 
2732 385p 6522 375p 4116-150 90p 

88p 2532 365p 6532 520p 4116-200 
90p 
88p 

2764 1200p 6545-1 SOOp 4816-2+5V 250p 
4164-200 410p 

6800 Family 280 Family 6116-150 370p 
6800 270p CPU 315p 5516-250 635p 
6802 325p ACPU 35Qp 
6810 110p CTC 270p 
6809 850p ACTC 290p 
6850 135p PIO 340p 
6821 110p APiO 350p 

We supply 74LS TTLs, CMOS 4000 Oiodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add f 1 post and packing plus VAT at 15%. 
Minimum order f15.0Q. 

GCC ELECTRONICS 
18 CLAYGATE ROAD, CHERRY HINTON 
CAMBRIDGE CB1 4JZ 
TEL: 0223 210444 TELEX: 817672 

It 
• C -

ZX MICROflOR 
Buying your first 

computer? 
Looking for 

SPECTRUM software? 
wanttoexpand 

yourzxsi? 
Need technical 

advice? 
Whatever the problem you'll find the answer at the ZX Microfair-

the user friendly show exclusively for ZX Computers. 
With the growing range of ZX products now available you'll want to 

choose the best. Now you can see for yourself and try them all out. 
Chat with the experts before you buy (there's a whole section for 

local user groups) or just browse through the new books and 
magazines. 

You can see demonstrations, displays and many new products. 
You can even sell your micro or pick up a bargain at the bring-and-
buy sale. 

The Westminster Exhibition Centre is large enough to see it all in 
comfort — without queuing! 

Whatever your interest - hobby/home, business of educational, 
there's lots to see at the Microfair. 

So come along to the ZX event of the year and make the most 
of your Sinclair Computer! 

Admission Adult 60p: Child (under 14) 40p. 
Advance tickets from 
Mike Johnston. 71 Park Lane. 
London N]7 0HG (Enclose S.AE) 

I t t l 

4 1 V 
Z X M C R O F A I R J 

0neday=10amto6pm. 
August 21st. Westminster Exhibition Centre 

(Royal Horticultural Society New Hall) 
Greycoat Street, London SW1. 

Nearest Tube, Victoria or St James'Part;. 
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YOU'VE SEEN THE PICTURES NOW SEND FOR THE BOOKS 
BBC Microcomputer or Acorn Atom 

Acornsoft is the software 
div is ion of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and A tom. We know 
better than anyone the capability of 
the machines, we know how to get 
the very best f rom the hardware. And 
we have produced a range of 
exci t ing games, exacting business 
and useful household software. 

The Biggest Range Available 
Acornsoft software ranges from 

authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 

graphics are all used to the Hill. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plugdn ROMs. 
Free Brochures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolu tely free. Can't wait for the post 
ring 01-930 l6 l4now! Don't de l ay -
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination. 
Acornsoft and A tom are registered 
trade marks o f Acorn Computers Ltd 

vflCORNSdFT 
4A Market Hill. 
CAMBRIDGE CB2 3NJ. 

Address 

Postcode 

The ultimate 
SINCLAIR ZX 81 (16K) & SPECTRUM 

DATABASE FILING SYSTEM 
by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for!! 

Cassette based 
Clear " m e n u " operation 
Facilities include sort, search, list, delete, change, total numeric f ield, save and load file, line print, etc. 
Complete w i th demonstrat ion file and full instruct ion/appl icat ion leaflet. 
Requires 16K Ram pack. 
Applicat ions: Recipe file 

S tamp/co in collections 
Inventory Control 
Employee Data 
Record Collections 
Magazine article catalogue 
May be used for any application where fast access is required to stored informat ion 

Access accepted 
Send cheque or P.O. or credit card number to: 
GEMINI MARKETING LTD. 
9 Sal ter ton Road, Exmouth, Devon EX8 2BR. 
Or telephone us w i th your credit card order 
on Exmouth (03952) 5832 

DESPATCH BY RETURN 

ONLY 
£5.95 FULLY INCLUSIVE! 

SST A T 

C0<V 
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C O M E A N D MEET VIC 
AT YOUR NORTH LONDON VIC CENTRE 

SALE — VIDEO GENIE — SALE — 
EG3003 £240.00 EG400 £195.00 
GENIE! £269.00 EG3020 £35.00 
GENIE II £269.00 EG3022 £55.00 
EG3014 £185.00 EG3015 £85.00 

_ VIC SINGLE FLOPPY D I S K _ 

v 

174K Byte Storage 
Direct Interface to VIC 
Direct Compatibi l i ty with 
printer 

ONLY £335.00 
VIC CASSETTE DECK 

* Direct Interface to VIC 
* Tape Counter 

ONLY £34.00 
supplied with Free cassette 
with 6 Programmes 

VIC EXPANSION UNIT 

• 
• 

7 Slot expansion board, for: 
extra memory, Program-
ming, Games, etc. 

Modulator Holder 

Enclosed Power Supply 

EXPANSION UNIT 
with LID 
ONLY £85.00 

VIC 20 COMPUTER. 

A Typewriter Keyboard. 
5K memory-expandable 
to 29.5K. 
8 programmable 
funct ion keys. 
High resolution graphics 
Music in three voices and 
three octaves, as well as 
sound effects 
Eight border colours and 
sixteen screen colours 

— SALE — UK101 KITS — SALE- , 
P.P.I. 
Prog. Sound 
P108 Eprom 
JlExpand 

£19.95 
£19.95 
£19.95 
£ 9.95 

Colour 
£59.95 
Memory 
£79.95 

VIC PRINTER. 

* * SPECIAL SUMMER OFFER 
ONLY £165.00 + FREE 
CHOICE OF GAMES 
CARTRIDGES 
(Worth over £17.00) 

80 characters per line 
* 30 characters 

per sec 
* Dot Matrix printer 
* Tractor Feed 
ONLY £185.00 

CARTRIDGES 

8K Memory £34.00 
16K Memory £56.00 
Programmers Aid 

ONLY £27.50 
Super Expander 
High Resolution 
graphics with 3K 
RAM 

ONLY £27.50 
SPECIAL SUMMER OFFER* 

MACHINE CODE 
MONITOR 

ONLY £25.00 

" SPECIAL SUMMER OFFER ** 
EXPANSION UNIT WITH LID AND MACHINE 

CODE MONITOR CARTRIDGE ONLY £100.00 

TERMS OF BUSINESS. 
Please add 15% VAT to all Prices. 
Deliver charged at Cost. Prices valid 
for coverdate of this magazine. 
Phone or Send your Order TODAY 
using 

ACCESS 
OR = 

BARCLAYCARD — " 

I Please send me a copy of your 'VIC I 
I LIST' containing Software, Hard- . 
| ware and Books for the VIC 20 

NAME 

rppn 
ID UU B Tl 

UL 
fp 
Ud electronics ADDRESS I 

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD100 yds FROM 
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. L : " I I 
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ARE YOU A ZX81 USER WHO'S NOT 
PLAYING GAMES? 

£ 4 7 . 5 2 
Including VAT. 
complete 

ECR 81 DATA RECORDER SAVES AMD 
LOADS YOUR PROGRAMS EVERY TIME! 
The ECR81 Enhanced Certified Recorder from MONOLiTH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written onto the 
tape and that optimised signals are received by the computer. 

THE ECR81 IS NOT S U I T A B L E FOR A U D I O REPRODUCTION 
NO M A N U A L V O L U M E OR TONE C O N T R O L ADJUSTMENT PROVIDED 

• Each ECR81 comes complete w i i h its own individual 
cert i f icat ion tape, tested and serial numbered to prove your 
machine re l iabi l i ty . 

• Mains Operat ion on ly . 
• Mains & D I N connector leads provided. 
• Cert i f icat ion of tape head al ignment - height and azimuth. 
• Cert i f ied tape tension, torque and speed. 
• Fast forward and rewind tape search controls. 
The ECR81 is also suitable for Sinclair ZX80 
• Please a l low up to 28 days delivery • The ECR81 is 
backed by our 14 day money back op t ion . 

MONOLITH 
electronic products 
Telephone: Crewkerne 0460 74321 Telex: 46306 

To: MONOL ITH ELECTRONICS CO. LTD.. 5/7 CHURCH STREET. CREWKERNE . SOMERSET 

PLEASE SUOPW ME WIM. 
- P f , c c -

Total 

(QtY-l Monolith ECR 81 Enhjnccd Certified Recorder 1(1 

to l x used with my ZX81 

£47.50 
(Ejchl 

1 also endow postage Sf per recorder £2 50 

Pnoei mdudc VAT £ print 

Nam*: Mr/Mr i/Mi is I H I i I I M M i I i M I I I I I I 
Address i M 1 I I 1 1 I I I I I I I I 1 1 M I I I I I 

I I I 1 - L L U 
I 

l I l I i l I M M l l 

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CV6 5fE. 

ZX81 OWNERS 

LOAD/SAVE 16K 

> -
ONLY 26 SECS 

> 

> 

•Verify successful saving of programs 
• Compatible with your existing recorder 
• No hardware modifications 
• No extra power supply necessary 
• No more wasted time waiting for programs to 

load or save — ideal for business users 
All this is now possible with the incredible QSAVE 

OS AVE COMES IN TWO PARTS 
A. HARDWARE - Simply plug the QSAVE amplifier/filter 
between your existing recorder and the ZX81. 
B. SOFTWARE - Load the QSAVE program before you 
load a cassette or key in a program and you can then save 
+ reload a full 16K (including ramtop) in only 26 seconds 
i.e. a data transfer rate of 4000+baud compared to only 
250 on standard ZX81. 
QSAVE Also gives you a verify function just like the 
Spectrum which allows you to check that your programs 
save properly. 

REVOLUTIONISE YOUR PROGRAMMING NOW 
FOR THE ALL INCLUSIVE PRICE OF ONLY £14.95 
MAKE CHEQUES/P.O. PAYABLE TO PSS -
BACK GUARANTEE. DELIVERY 7-14 DAYS. 
WE ALSO HAVE THE WIDEST RANGE OF 

\ AVAILABLE. SAE FOR DETAILS. 

FULL MONEY 

SOFTWARE 
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THE 

BUFFER 
MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 

ZX81 
PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 

The BUFFER M i c r o Shop, 
374a S t rea tham High Road, 

London SW16 
Tel: 01-769 2887 

Quality ZX Software 
from 

CAMPBELL SYSTEMS 
ZX SPECTRUM 
SPDE DISASSEMBLER ft EDITOR for ail serious machine 
coders. High-speed relocatable m/c decoder, plus block 
move, dec-hex conversion, etc. Very friendly £5.95 
Other SPECTRUM software under rapid development. 

ZX81 16K-64K 
THE FAST ONE still the best generalised business filing and 
reporting system around. Ultra fast and flexible, TFO 
includes sorting, totalling, and user-defined data and reports. 
Entirely machine coded, with 11 page manual. £15.00 

DATA the original and best mailing-list system. £10.00 

Special Offer: TFO + DATABASE for £20 00 

ZX81 16K 
NEW: GULP II Successor to GULP, and the ultimate 
experience in pursuit games. Has a huge choice of mazes, 
speeds, grades — even a choice of joystick methods. Will 
keep you up into the small hours just watching it run in 
Demo mode. £4.75 

Special Offer: Original GULP + GULP II for £6.75 

All software is supplied on tape, and sent return post 1st 
class. Prices include VAT. 
SAE for full catalogue, and orders to: 

CAMPBELL SYSTEMS Dept YC 
15 Rous Road, Buckhurst Hill 

Essex IG9 6BL, England 

SOUND w i t h ZX-81! 
ZX81 (16K) Software 

Will a mi l l ion monkeys on a mi l l ion 
typewr i te rs eventual ly produce a 

Shakespearian sonnet? 
The answer is Yes. And so will POET. 
POET writes verse with a vocabulary of over 300 words and 
grammatically correct sentences using up to eight different parts 
of speech. 
This is not a simple slogan scrawler but a sophisticated and 
entertaining versifier. It has four different "moods", the constancy 
of which you can control. 
The vocabulary can be amended so for a bit of fun you can change 
a few nouns to names of friends and watch out! 
And if you keep at it long enough, it will produce a Shakespearian 
sonneT. 

Do you have money problems? 
Don't we all. But don't worry - CASHCAST can help you. 
CASHCAST will project your cash flow and cash balances for up 
to fifteen months ahead. 
By estimating your income and expenses in up to eighteen 
different categories for each of the next fifteen months, you can 
use CASHCAST to project which will be your most difficult 
months. You can test whether you can afford a holiday or whether 
you will need an overdraft. By running "what if" projections, you 
can see how much you can afford to spend monthly on, for 
example, smoking or entertainment. 
Very easy to use, menu-driven, with graphics, CASHCAST is a 
must. 

To MlCROZ . Dept A. 86 l o w t h e r Road, LONDON SW13. 
Kleasc send me the following cassettes at £4.95 each including post and packing. 

] POET | ICASHCAST 

Name 
Address 

MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 

HUH £25.95 THE Z0N X-81 
i n c l P&P & VAT 

T W 

j 

r-n 

# The Z0N X-81 SOUND UNIT Is completely self-contoined ond 
especially designed lor use with the ZX-81 it just plugs in -
no dismantling or soldering 

» No power pock, botieries, leads or other extros. 
» Manuol Volume Control on panel - ample volume from built-in 

loudspeaker 
# Standord ZX-81 - 16K Rampack or printer con be plugged into 

ZON X-81 Sound Unit without oflechng normal ZX-81 operation. 
# Huge range of possible sounds for gomes or Music. 

Heiicopters, Sd-fi, Space invaders. Explosions, Gun-shots 
Drums, Planes. Lasers. Orgons. Bells. Tunes. Chords etc.. or 
whatever you devise' 

# Uses 3-channel sound chip giving programme control ot pitch, 
volume ol tones ond noise, all with envelope control 

# Easily added to existing gomes or programmes using a tew 
simple BASIC" lines. 

FULL instruct ions with mony examples of how to obtain effects ona the 
programmes, supplied. Fully Guaranteed. 

r . D « * t . YCS P.O. Box 6. 
63A High Street 
WJ»«. Herts. 
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moving ahead 
with 
ZX software 

ZX CHESS & ADVENTURES 
PROGRAMS FOR THE ZX81/80 INCLUDING -

BYTE RAM 
X PACKS 

^ £31.95 

ZX CHESS!! 
N £2.95 

ADVENTURES 
ADVENTURE A' 

£6.00 

ADVENTURE 'B' 
£7.00 

Full implementation of FORTH on ZX, No 
longer held up by the slow BASIC — FORTH 
runs 10-26 times faster than BASIC. 

"Simplicity of BASIC with speed of Machine Code" 

'8YG BYTE' Ram pack, no Wobble problems, 
I year guarantee on each Ram Pack. Simply the 
best you can buy. Immediate Delivery. 

We didn't think it was possible but this game 
plays against you. Two opening moves, needs 
1K of RAM to run. Incredible. 

Exciting machine code games with instant 
response, choose from the range below. You 
find yourself stranded on an alien planet. 

Can you reach your ship and escape? 

In a jungle clearing you comc across an Inca 
temple. You must break in, collect treasure and 
escape alive. Beware. Includes a cassette save 
routine. 

You are unfortunate enough to be drawn to 
ADVENTURE *C" an alien cruiser. Can you reach the control room 

£8.00 and free yourself or will they get you first? 
Includes a cassette save routine. 

GALAXIANS £3.95 
All the features of the arcade game in a fast machine code program. 

Swooping attackers, explosions and personalised scoring. 

ZXBUG £7.00 
A 30 in J machine code tool and disassembler, allows access to registers 

and search through and modify memory: with cassette routines. 

TWO GREAT ZX81 
16K CHESS GAMES 
ZXCHESS (ENHANCED) 
•Written totally in machine code. 
• Full graphic display of Chess board. 
• Six levels of play: Two piay within competition time limits. 
• Option to play Black or White. 
• Plays all legal moves including castling and en-passant. 
• Cassette routines for saving unfinished game and returning to 

later. 
• Displays moves of game on screen or printer for analysis. 
• Print a copy of the Chess board onto the printer. 
• Board can be set up in any position, you can even swap sides 

midgame. 
•Clear whole board with one command: for end game analysis. 

£6.50 
ZXCHES5 n We believe the strongest ZX81 Chess game as 

no other has beaten it!! 
• All the features of ZXCHESS plus: 
• Book of 32 opening moves. 
• Seven levels of difficulty: FOUR play within competition time 

limits. 
• A move is suggested by the ZX81 if wanted. 
• Optional Full Graphic version using the QS CHRS Board. 

£9.95 
2 copies supplied on cassette with full instructions. 
Cheques and postal orders payable to: 

fllBTIC 
COMPUTING • 

ARTIC COMPUTING "Dept IP" SSS 
396 JAMES RECKITT AVENUE, ^ ^ 

HULL HU8 0JA — -

£7.95 

£5.95 

The A t o m Magic Book 
By Mike Lord. A wealth of games and other program*- storing speech in your ATOM, 
converting programs written n other BASICS, tape recording hints, 
end many more useful software and hardware tips. £5.50 

Gett ing Acquainted w i t h your 
Acorn A t o m 
By Tim Harwell and Trevor Shaiples. 30 programs including 
Draughts! 184 pages. 

Practical Programs for the BBC 
Computer &• Acorn A t o m 
By Dav«J Johrvson-Oavies 

The Memory for your A t o m 
[Or other 1MHi 6502 6800 6609 machine) 

16 or 32K BYTE VERSIONS-Expand your ATOM to 28 or 38K BAM 
Ideal for Word Processing, Chess programs and Business Software. 

Fully Compatible with other Acorn ATOM software and hardware, 
including the Acorn disc drive. 

Versions available to fit inside the ATOM while still leaving room 
lor other extensors s-jch as the Acorn ATOM colour encoder board. 
Eurocard rack mounting types also available. 

NEW!! Versions of the above boards designed to run f rom a single »5V supply. 
s.a.e. for details. 

A T O M Cassettes. 
We stock a selection of the best ones available, including: 

CAAD: Muncher - Mancaia +- Target - Life 7K 
CAAE Gataxian t2K 
CAAF Chess 12K 
CAAG: invaders 12K 
CAAH: 747 12K 
CAAI: Backgammon 7K 
CAAJ: Labyrinth 12K - FP 
ICAAE-J from 8ug-Bytel 

£6 
£8 
£9 
£8 
£8 
£7 
C7 

THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 
By Mike Lord, 120 pages. 

Programs for 1K RAM, and programs for 
16K RAM. Games, Business and Engineering 

Applications. RAM & 1/0 Circuits. Useful 
ROM Routines. Hints and Tips. 

£4.95 

What Can I Do w i t h 1K? 
By Roger Valentine. A fresh and original book containing 40 programs and routines for 
the unexpanded ZX81. 3 6 

The ZX80 Magic Book 
•With 8K R0M/ZX81 Supplement* £4.75 

Master ing Machine Code on your ZX81 
By Toni Baker. 190 pages of immense value to beginner and expert alike. 

£7.50 

ALL PRICES INCLUDE U.K. P & P AND 
1 5 * VAT WHERE APPLICABLE. 
OVERSEAS CUSTOMERS ADD £1.50 
CARRIAGE PER ORDER. 

VISA I E * 
Jl W» Mkwrt Kctu I 

TIMEDATA LTD Dept A 57 Swallowdale, Basildon, 
Essex SS16 5JG Tel: (0268) 411125 (MON-FRI) 

j L i l i l E D A i A — 
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FULLER FD SYSTEM £39.95 
Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 

The ZX81 fits inside 
The tough ABS injection moulded 
plastic case measures 8" x 14" x 2 W 
and hooks up to your ZX printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 
By removing the ZX PSU from its case 
this can also be fixed inside. We will 
carry out the installation work free of 
charge if required. 

KEYBOARD LAYOUT: 
All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 106 operations. The unit is fully built tested and comes complete with a 
money back guarantee. 

INSTALLATION 
Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 

MOTHERBOARD: 
We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch. 

-o 

% 

AD Code Price t Qty Amount 

Fuller FD System 42 Keyboard & case 39.95 
FD System Motherboard 15.95 
FD 16K. Memory Module 29.95 
FD 64K. Memory Module 78.95 
FD PSU 9 Volts at 2 amp. 12.95 
FD Shipping and Handling 2.50 

1 

Mail to FULLER MICRO SYSTEMS, 
The ZX Centre, Sweeting Street, Liverpool 2. England. U.K. 
SAE for more details — Enquiries: Tel. 051-236 6109 

Name 
Address 
City/State/Zip 
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ZX81 Software 
Business Software 16k & 32k 

M I C R O W A R E M I C R O W A R E 

BUSINESS BANK ACCOUNT This program enables you to make debits under 11 
subheadings, The search facility will enable you to lift & total all payments to one 
supplier, or all payments from one clinet. You can also list all entries under one 
subheading. The statements include totals of all your subheadings. 

PURCHASE DAY BOOK Keeps a complete record of all your purchases under 11 
subheadings. The search facility will enable you to list & total all invoices from one 
supplier, or all entries under one subheading. The program will also calculate & 
deduct VAT. 

SALES DAY BOOK For all your invoices. This program can be used to prepare 
statements for your dents of outstanding invoices. Trie search facility will enable 
you to list b total all invoices to one client. The program will also calculate VAT. 

All programs will accopt entries up to £99999.99. It will also enable you to prepare 
accounts for both VAT returns & your accountant. Programs can also be used by 
companies not registered fof VAT. 

16k Programs accept 160 entries £8.75 
32k Programs accept 440 entries £10.76 

Special 16k Pack including all 3 programs £25.00 
Specia.32k Pack including al! 3 programs £30.00 

VAT & PROFIT CALCULATOR A fast VAT & profit calculating 
program £3 50 

32k Memory £49.95 
We now have availabio the new MEM0TECH 32k Memory for use with our 
programs. 
TRANSFORM LTD. Fo» details send S A E. to 
41, Keats House, Porchester Mead, Beckenham, Kent. 
01-658 1661 Cal'ers welcome by appointment 
All prices includes VAT Post & Packaging. 

RETAIL SHOP IN 

LEICESTER 
FOR 

SINCLAIR 
COMPUTERS 

Keyboards, Ram Packs I/O Ports, 
Monitors, G/Roms; Games, Serious, 
Home/Business, Education Programs; 
Books & Magazines. 
Also — Now stocking Books and 
software for SPECTRUM, BBC, 
and VIC 20 

MICROWARE 
131 Melton Road 

Leicester 
Tel: 0533 681812 

Closed 
Thurs 

M I C R O W A R E . 

Open 
9.30-5.30 

M I C R O W A R E 

COMPUTACALC ZX 
SUD&ET FXG-UFCEE-

. oec tJFtN : . Ftfc'. fiPCt 
h O R T C S G C 1 6 7 : 167 167. 167 167 • 16 
PHONE : <ta 3 5 
GHb : 62 3 1 

E L E C T . 4.3 3 5 
Cf lB . 71 • 66 -. 6 1 7® : . 65 
XNSUR. IS 12 12 . 13 : : 12 ' : 12 
RftTES ; 2 3 5 : 

rroTflL~ ; 284 . 2 9 3 : 544. : 27S ; , 204 2 7 

An advanced spreadsheet program for the Sinclair ZX81 
with 16K RAM, 
This versatile software allows manipulation and inspection 
of data in the most convenient way ever. Ideal for financial 
planning, personal budgeting, cashflow analysis and count-
less other business, home, scientific and technical 
applications. 
The screen acts as a window on a much larger grid (up to 38 
x 38! of titles and numbers (up to 9 digits). Change one 
number or formula and all dependant results change auto-
matically. Save on tape or printout for a permanent record 
Tasks that would take hours with pencil, paper and 
calculator can be performed in seconds with 
COMPUTACALC ZX. 
For casset te and full documentation send £7 .95 to: Silicon 
Tricks. Dept YC8, 2-4 Chichester Rents, London WC2 
1EJ. (Tel: 01 603 6074). 

VIC 20 16 K ZX81 

SUBSPACE STRIKER . . . It comes from out of nowhere 
and then vanishes back into the shadows. With your 
deadly Antimat torpedoes, you unleash havoc in the 
Federation spacelanes. 

STARQUEST . . . A voyage of discovery and adventure 
in the cosmos. With the help of your onboard computer, 
you seek a habitable planet amidst the perils of deep 
space. 

ENCOUNTER . . . Would you know what to do if you 
were abducted by alien beings? in this game the space 
invaders play YOU! 

TRADER . . . A Trilogy of full 16K programmes that are 
chained to give a fantastic 48K graphic adventure. As an 
intergalactic trader you seek your fortune and deal with 
some very bizarre customers indeed. 

Pixel games are a delightful change from the usual arcade 
rip-offs. Full screen animated graphics and good value 
too at only £9.50 for VIC 20 and £5.50 for ZX81 per 16K 
game. Trader is £10.50 for ZX81 only at present. Ask your 
dealer now or send to us for tapes by return of post. 

PIXEL 
Pixel P r o d u c t i o n s 39 Ripley Gdns. , London SW14 8HF 
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REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 

BEEBUG ^ 
BBC MICRO 

I N D E P E N D E N T N A T I O N A L USER 
G R O U P FOR T H E B B C M I C R O 

IF Y O U O W N A B B C M A C H I N E . OR H A V E O R D E R E D O N E . O R A R E 
J U S T T H I N K I N G A B O U T G E T T I N G O N E . T H E N Y O U N E E D B E E B U G . 
B E E B U G r u n s a r e g u l a r m a g a z i n e d e v o t e d e x c l u s i v e l y t o t h e B B C 
M i c r o 110 i s s u e s p e r yea r ) . 

l a t e s t news o n the BBC project . 
W h a t y o u shou ld k n o w before y o u order a mach ine. 
Members ' d i scoun t scheme o n books a n d hardware. 
N e w p rog ram l ist ings, regular advice c l in ic, and h ints and t ips pages in each 
issue. 
April Issue: 3D Nough t s a n d Crosses, M o o n Lander, Ellipse a n d 3 D Sur face. 
Plus art ic les o n Upgrad ing to M o d e l B. Mak ing Sounds , and Operat ing 
Sys tem Calls. 
May Issue: Careers. Bomber , Chords , Spiral and more . 
Plus art ic les o n Graphics, W r i t i n g Games Programs, and Using the 
Assembler . 
June Issue: Mazet rap, M i n i W o r d Processor, Po lygon ; p lus art ic les o n 
Upgrad ing , T h e User Port , T V set and Mon i t o r Rev iew, Graphics Part II. 
M o r e Assembler Hints , S t ruc tu r i ng in BBC Basic, plus BBC Bugs . 

G A M E S P A C K 
beat r.r,t ;cr., rdn 

| j-of-tf Pit.II w 'K p/cp'j^t 
3 0 Battle • v c«Jo IK) C.ty Bomb ..Mcode ltd Warp Wtrj ..6,1} c & » f • ItKj SnafcalBavi i&KI 
Sweet Tooth iBai c 4 V.-i ode H>M 
SWOm 18131c 16K| Buck Holes (6a) c )6X) 
QNLYU.95IS9.90) 

G R A P H I C S 
T O O L K I T 

m i u r e w u frr h j ) W M u i 

12ti citing UACHIHE CODl 
rQuttmt r . ' j : q t y yc-j co."r:oJ Over 

torn acreen t t never B t f e n • 

(ZXS1 t 6 K R A M ONLY) 
DramUndr aw Or C f i n e i 
your m d t K t o r a c w shape II defined IP jB-M 
Foreground OnX)H use inn to 
protect' enisling characters an 
your screen 
SerderiVnborder z -ami a Do*de* 
round the edges Of your scccn 
a raa Edit ii canbe used it 
'aOu-ed 
Fill tills any nLfnber ol l-rci you 
Spec'lr. Starting *l any lm* you 
«>ee.!y. by y«w Chosen 
( t l U t M l 
Reverie "or.cjc;; all character to then • •waraewdeo. control A* 
In PILL 
Pnnt Position Control * 
UP. DCV.N. LEFT. RIGHT. Alia' 
your ne>1 PRINT pontice. m the 
t^ecnon incicated 
taHprtnt m o » « « « i PAINT 
position 10 first M i ! i i ' ( 
Scroll FaclNiLas 
UPSCaCLL. DOWNSCBOLL, 
R1QHTSCHOLL. L E F T S W O L l 
Scroll your « f « n in the d i ' « t « n 
'MiCAled 
OnacneniiQiftcreen l u m i )Our 
sceen on O' ol4 

Background OruOtt ' ..la yCU' 
sc'een by your soen'ied 
t A f K I C 

An tSSif. UAl war.:*;- .•- ycu-
((.< RAUiXt! 
T O O L K I T 

Praf,eti tit ro.von.ng j(J0,«or>al 
tt tHitin. 
Una renumber rOj llalc Jt Jf',.̂ 0 ."umber and irvcrair-t̂ t GOTO'-, anoOOSUB'iincluaM -line renu ~DC* 
Search and Lilt • seaichea tor and 
I.St*evenrtiTV> CO t̂auvng 
spacif ledcharacte' 
Search and replace cruises 
rrery 0«ur*nc* Of a character 4 ye-j 'ecu ••* 
Free (pact )Ov ho* man, ii« bylrs ,cu na.* Hit 

SPECIAL GRAPHICS 
ROUTINES r+ypar graphics moOe • grapntia 
-ever teen or a ZX$' HtlOK 
Fill • Tiitn. ycur acraan inatantry witn you' »w'i«J cnaraei*' 
p« changes ea^r craracter 
on your Kltan to I'.S i rn t fM 
vrtao 
TAPE ROUTINE prooa,a j 
ayiteir WHIT condition ufilll j 
nyial is racvnod in tfe cavsetto 
aa'iacv 
A)I :ti«« rctrtirw arc Wil l i" i l 
macfi "»a w i t ir& toatcnar ta*t 
usa-l, IKot your or*C4ut RAM 

FOR 18K OHLY f< 9i <iff X ) 

^ B A T T L E S H I P S & 
^ C R U I S E R S G A M E 
( i f i K Z X n ) 
First comoatu »«(iO*> Ol tft't ooou'ar ear-® or »tr»:tjy and tactics Both grids cn , c t. loga'.r-ar Ettavisntr̂  position ot 
ysut r i«« men locate and <»itr;y tne computer s neet visual aspur mows n-ss and m.iict r-aaa a-S runs n; jcce 

Starch and Aaotaca •»•. a«sr c* Ida II'MI (or aitfy «ci.rr»nc» ot tn* characta' you saacify v̂a «-prac« it Mith your naw ciaracter 
Sqoart draws a Vluaie o> racrangla rrorn your scoci riad co-
vo AI: thasa routirras are <n — J : i cooa !0I SUPERFAST reiponsa-
GSAPH ICS TOOLKIT u«S only 2< ol you- RAM ana mat includes i: x:o ;o oad l̂ a oroaraTman 
TOOLKIT c*tensed asc.« 

TKa WKIUOCS a casaatt* 'r. 3 CSOKB o! :Sa program, i copjas o r a damonitrat̂ n prograrr [ J oanvpraBansiy* inttrueiiori 
bookie: witnenamp.'es All prices ara fully inclusive 

44 ffr.Twrt irt 'trour COrffivtt'" 
M(rcn rwt? 
1 6 K R A M P A C K 

QKLYffi-W 
Quita aimpty the beat aiailable 
ptui FREE AJten Attack' 
<rK M.<£ede) on eaiaatla 
ValuaCi.7SCS11.00). 

f tiv ; Usteo ano guaranteed Uses existing power supply (m-n. 
MOniiJ COApatlWe ulth prlrtar No mHitWe prottems Gold plated eOgc cor.nactor tor perfect contact isith ytc ZXa: Normally aesouthed wltnin to days a' receipt o' your oroer. 
w.tnaffranees m mierotecn-
notogy » t arc no» awe lo olter 
t n a 6 4 K R A M P A C K . SJKf<i iual'ty «tne t (-< Cxt 
giving mi i ivva memory 10 yOur ZX6t. *i:ha*Htercaioi*̂ r:»r&0t no larger than the i&K Ram Pack 
la&O're; 
OSLYC€2.9S(S)19.9S). 

0 r f i « i a s ; u s r ( j v f a s ; . £ a 5 £ V07f au.P» CtsAR£AWUCaBLt 'OH 6X»CHT hC^WpNOAinvuiLPKTaai aarui.MT VAV IT MACC N I R V R ; . H E Y CMOTO AVAUIU At rotta BW.<I on KXD CVOI U S I CHEOut ITASt PAVIBLT TO 4 «J S0"l.vi A; 3fS*A"C- hO*ATALLlr T 0*1 $ 'BOM O' 0O3S1 

T ! I 
I • I 

I • 
-t f r / 
•a / j 
• # _ 

19 WAYSIDE AVENUE. WORTHING. SUSSEX. BN13 JJU Talaphona: MM31 »5«n 

M e m b e r s h i p 
6 m o n t h s £4.90 
1 year £8.90 

Send £1.00 and A 4 S A E 
f o r s a m p l e 
( O v e r s e a s a d d £1.00 f o r S m t h s . 
£1.50 f o r 1 yea r ) 

M a k e c h e q u e s t o 
BEEBUG 

and s e n d to 
BEEBUG, Dept 4, 
374 W a n d s w o r t h Rd., 
London, S W 8 4TE. 

ZX80/1 WAR IS OVER! 
(ALSO FITS SPECTRUM!!) 

ZX KEYBOARD 
with REPEAT KEY 
and SINGLE KEYS 
FOR EDIT, RUBOUT . 
and FUNCTION \ 

j j i M i I t V • - ' * i 

i.Jl i . 

This is a highly professional keyboard using industrial keys w i th a live of over 1,000,000 operations each! It 
has a full repeat funct ion on all keys, and single keys for EDIT, RUBOUT and FUNCTION. There are TWO 
shift keys and large SPACE and NEWLINE keys! Al l symbols shown in three colours. Single key cursor contro 
keys can be f i t ted (Extra £3). 
W h y wai t to pay more — for less! 
Send SAE (overseas send t w o international reply coupons) for catalogue of many other products. 
Payment Cash w i th order. 
ACCESS or now COD! 
Official orders welcome. Phone orders welcome! 

HARRIS & LOCKYER ASSOCIATES (YC) 
33 PEDMORE CLOSE, WOODROW SOUTH, REDDITCH, WORCS. B98. 

TEL (0527) 24452. 
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ZX81 ADVENTURE SPECIALISTS 
C2: VOLCANIC DUNGEON/HANGMAN £4.50 
A) VOLCANIC DUNGEON: Rescue if you can, the Elfin Princess. 

Mythical monsters, pits, firey caverns, diminishing strength and water 
make your quest anything but easy. 
FULL 16K PROGRAM" SAVE GAME ROUTINE" SINGLE KEY ENTRY" 
"Volcanic Dungeon is terrific value and I would recommend it to 
anyone." Mrs. Thomas, Cornwall. 

B) HANGMAN: Deluxe version of the classic game. Play against an 
opponent, or the computers 400 word vocabulary. Good graphics. 

C3: ALIEN INTRUDER/HIEROGLYPHICS £5.00 
A) ALIEN INTRUDER: You awaken to find you are the only survivor on 

the Explorer Class 3 Starship. Can you escape before you also fall 
victim to the Alien monstrosity that devoured the crew? There are 
many ways to end this adventure but only one way to survive! 
FULL 16K PROGRAM" INTERACTIVE GRAPHICS** 
SAVE GAME ROUTINE** 

B) HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to 
save the famous explorer, "Wultie Makeit" from a sandy grave. 
FULL 16K PROGRAM" ANIMATED GRAPHIC DISPLAY" 
RANDOM CODE" 

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00 
A) WUMPUS ADVENTURE: FOR 1 TO 4 PLAYERS! Seek the famous 

creature in the most dangerous Wumpus hunt ever. All the usual 
features are there SUPERBATS* PITS* TREMORS* SWAMPS* 
MAGIC ARROWS" 
PLUS Exciting new features: EVIL GOBLINS that will try to sacrifice 
you to the Wumpus. GIANT SERPENTS* WUMPUS MUCK* MAGIC 
SPRINGS-
FULL 16 PROGRAM" RANDOM Et PRESET CAVE PATTERNS** 
YOU CONTROL THE LEVEL OF DIFFICULTY" GREAT FUN FOR 
YOU AND YOUR FRIENDS" 

8| MOVIE MOGUL: Guide your film through the often hilarious traumas 
of production, Use your budget wisely and you may make a fortune. 
Success depends on many factors and not just luck. 
FULL 16K PROGRAM*" 
ORDERS: Plus 50p P&P or large S.A.E. for list to: 

CARNELL SOFTWARE, 
4 STAUNTON ROAD, SLOUGH, BERKS. SL2 1 NT. 

The above are also available from: 
BUFFER MICROSHOP. STREATHAM. LONDON. 

EDUCATIONAL COMPUTING 
on the 

Hera at laaL A tat of programmes to turn your 
ZXM1 Into a powerful educational tool. 

And fou dont ere* need to know programming. 
There arm dear Instruction! and plenty ot tip* 
A advice- Oealgnad to ga be' 

M programmes 
fit IK 

Creative use of 
graphics 

Many Innovative 
ideas 

Fully documented 
Includes many 

games 

drill 1 pr act lea 
Interaction A d f s c o e w y . 

Includes:-
TORTOISE 
A simplified 
version of the 
famous Turtle 
programme 
COOED MISSILE 
Combines the 
fun of arcade 
games with 
learning 

£ 4 . 9 5 only 
incl. p& p 

Graph-plotter • Histogram • Simon-spell • Sketchboard • Times-table • Sett 
Series-qui* • XY-coordinates • Count • Equations • Areas • Guess-a-Wume 
Angles • Upstairs-Downstairs • Music-notes # See-saw • Wipe-out • Spe* 
Temperature • Clock • Money • Snake 
Mastermind* Number-shoot • +26 more EDUCARE 
| To: "Tptease send me copies Educare's 50. | 

EDUCARE | | enclose cheque/postal order for £ i 
I 139a Sloane St. n ^ ^ e I 

London A d d r e s s | 
SWIX9AY IA<Wress 

I 
L * t y w c M W b a m f i t M r l y . S * ( t d n o w 

ZX81 A / D CONVERTER BOARD 
This 4 channel analogue to digital converter, originally 
developed for joystick control, can be used for such 
applications as measurement of voltage, temperature, light 
intensity etc. 
The board fits in between the RAM pack and the ZX81. (No 
skill is required to make this connection, and it actually 
improves the stability of the RAM pack). 

Price now only £18.50. 

JOYSTICKS FOR THE ZX81 only £9.60 each 
*The most exciting add-on ever for the ZX81, free 
yourself of that dead, unresponsibe keyboard. 
*1 or 2 joysticks may be connected via our A/D board. 
*Tums your ZX81 into a true programmable games 
machine. 
^Extends the capability of the ZX81, imagine the 
tremendous variety of games and applications that now 
become possible. 
*Details supplied on how to use the joysticks in your 
own programmes. 
Please note that you cannot connect conventional analogue 
joysticks directly to the digital input ports found on most 
I/O boards, an A/D convenor such as ours is required. 
A free copy of ZX AMAZE plus any one of the games listed 
below when ordering a joystick and an A/D board. 

PROGRAMS AVAILABLE 
ZX SPACE INVADERS. You've tried the rest, now try the 
BEST. This program has many features including an ever 
increasing rate of play (they'll get you in the end). 

only £3.95 
Z X BREAKOUT. Quite simply the best breakout on the 
market. Features seven bat angles, (you won't find this 
one easy). only £3.95 

ZX BOMBER A very addictive arcade game. 
Bomb and shoot your way out of trouble, otherwise you 
are doomed to crash. Generates a different pattern, for a 
different game each time you play. On the reverse of the 
cassette is ZX REFLEX, find out how fast you really are. 

now only £3.95 

ZX CHESS. The original and still the best. * Graphic 
display of chessboard * 6 levels of play. * Displays record of 
your moves and the computers. * Board can be set up to any 
position. * Has ability to change sides or level in mid-game. 
* PLUS * CHESS CLOCK on reverse side, records time 
taken by each player, * Resetable function, * Single key 
entry. 

NOW ONLY £6.50 

ISASSEMBLER & MONITOR • m'Ji CUiU IS 
run your own machine code. Relocates to top of memory 
to allow you to load other programs and find out how they 
work. Block move. Byte search. Load display and alter all 
CPU registers. Window on memory facility, uses standard 
mnemonics, an absolute necessity if learning machine code 

Only £3.95 

All our games are written in machine code, and can be used 
with joysticks or keyboard, (except chess, keyboard only). 
Supplied on cassette with library case. 

ZX SCRAMBLE This is the fastest arcade type game 
we know. 32 zones, thrust and altitude controls, 
smart bombs and firing control. 
Only £3.95 

SORCERER'S CASTLE _ New from Microgen 
magical adventure game with graphical position, 
allowing a host of options. 
Only £3.95 

If you write a program which is exceptional, please submit 
it to us. We will offer a royalty if it is suitable. 
Please add 40p postae and packaging. 
Cheques * POs Payable to MICROGEN 24. Agar Cres. 
Bracknell, Berks. 
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BBC SOFTWARE 

3D GOLF - £8.00 
A new approach to computer golf, in which the player is 
presented with a 3-dimensional view of the hole ahead. 
Includes TREES, WATER, BUNKER and OUT OF 
BOUNDS. 

MONSTER MAZE - £6.00 
Eat the dots before the monsters eat YOU in this arcade 
type game. 

Prices include P&P, Carr & VAT. Both games for model B. 
* * * 

HARDWARE 
BBC models A&B available ex-stock. Ring us for prices. 

PERSONAL COMPUTERS 
20 Wellington Square 

Ayr, Scotland 
Tel: (0292) 285082 

Keyboard with 
Electronics 
for ZX81 

saraMlfa. 
3 | t a i a i E K « 2 

jsraspp— 
V I M 

r-yr 1 

A full-sue, full-travel 43-key keyboard that's simple to add to your ZX81 and 
requires no soldering in the 2X81. 
Complete with the electronics to make "Shift Luck", "Function", and "Graphics 2" 
single key selections making entry far easier. 
ftjwered from ZX81's own standard power supply-wtth special adaptor supplied. 
Two-colour print for key caps. 
Amazing law price for complete build-it-yourself kit, 
only £19.95 ind. VAT and carriage. Order As LW72P 

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

m f l p u n Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex SS68LR. Tel (0702) 552911 

Retail shops at 
159 King St., Hammersmith. London W6. Tel 01-7480926 
284 London Rood, Westcliff-on-Sea, Essex. Tel <07021554000 
(Shops closed Mondays). All mail to Rayleigh address. 

ZX81 HARDWARE 
40 KEY KEYBOARD. Kit £20 $5 Built £25.75 IRE77I 
• Proper typewnter style keys. 
• All legends end graphics in two colours. 
• No soldering required to ZX81. Plugs in. 

(RAM/Printer not affected! 
• Complete with all parts, connectors, feet and comprehensive instructions. 

24 LINE IN/OUT PORT. K i t £ I 6 . » . BUM £ 18.95 IRESSI 
• Each line either in or out. 
• Controlled by BASIC. 
• Allows printer/RAM to be used without a motherboard 

{Motherboard version kit £13.60. Built £14.501 

3 CHANNEL SOUNDmMER BOARD. Kit £16.95. Bu.it £18 95IRE16D 
• 3 independent channels. 
• Controlled by BASIC. 
• Full range of notes. 
• Complete instructions with examples provided. 
• Can be used as a sophisticated timer/counter. 

MOTHERBOARD. Kit E15.7& Bu.it £18.50iRE82> 
• Two connectors on board. 
• Six connector board. TBA. 

CONNECTORS & PLUGS 
• 23 Way female connector for ZX80 81 (RE80) £2.95. 
• 23 Way male connector. (RE87) £1.30. 
• 23 Way male connector to fit two female connectors together. (RE90I £1.60. 
• 30 Way ribbon cable. £1.40 metre 
• RAM pack connector. Allows RAM pack to be remote from ZX80/81. 

RE170. £6.95 built. 
• In/out connector and sound board connector. (RE786I £2 95. 

BOOKS AND TAPES 
Getting acquainted with 2X81. £4.96. 
Mastering machine code. £5.96. 
Programming for real applications. £6 95 
Tape for real applications book. £11.44. 

Send SAE 5 " * 7" for free illustrated cata'ogue. 

All products available ex stock (allow 7 days extra for built products. 

PAYMENTS: Cash with order or ACCESS 8ARCLAYCARD. Official order welcome. 
Dealers write for rates. 

All prices include p&p and VAT. Overseas add £180. 

REDDITCH ELECTRONICS, DEPT. YC 
21 Ferney Hill Ave., Redditch, Worcs. B97 4RU 
Tel (0527) 61240. 

Great games packs for 16K ZX81... 
P A C K 1 

ASTRO-INVADERS 
Just look at these features ... 

... then look at the price! 
•Superior machine code programming 
• Rapid-firing with explosive on-screen kill effect 
• High-scoring saucers •aliens •accelerating attack 
• Destructable defence shields •On-screen kill count 
• High-score update 
• Fast action space graphics 

— a new dimension in ZX81 value 
Astro-Invaders is yours on cassette for ONLY £3.65 with 
FOUR BONUS GAMES: 
ARCADE GRAND-PRIX — drive four levels of machine code skill 
PENALTY — defend your goal against the sharp-shooting ZX81 
GOLF — judge shot-strength, angles, bunkers .. . 
plus machine code insect fun with SWAT 

PACK 2 
PLANET DEFENDER 

— blast aliens in planet orbit.. -
•ultra-dynamic machine code action •hostile alien-waves 
• fas t responsive controls: ship up/down, thrust, laser-bolt, and 
smart bomb •comprehensive scoring 
•explosivegraphics . . . . . explosive price! 
Planet Defender comes on cassette for ONLY £3.65 with machine 
code STORM-FIGHTERS — combat 5 fleets of swooping aliens 
as you blast through space, BREAKOUT (machine code) — race 
against the clock, plus GRAPHIC HANGMAN. 
16K ZX81 cassette packs 1 and 2 are £3.65 each (post free in 
U.K.). Fast despatch from 

John Prince 
29 Brook Avenue, Levenshulme, 

Manchester, M.19 
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Wherever 
intheUKt 

Genie dealer nearby 
lTiTiirmmrimmftffffmtiiiiffiffiYfwrt U 

Genie I & n Approved Dealers 
A V O N Microstyle, Bath, 0225 334659/319705. B E D F O R D 
Comserve,Bedford,0234216749 BERKSHIREPC. P.. 
Reading, 0743 589249. Castle Computers (Windsor), 
07535 58115. B I R M I N G H A M Ward Electronics. 
Birmingham. 021554 0708. Consultant Electronics. 
Birmingham. 021 382 7247. A. E. Chapman and Co.. 
Cradeley Heath. 0384 66497/8. B U C K I N G H A M S H I R E 
Photo Acoustics. Newport Pagnell, 0908 610625. 
C A M B R I D G E S H I R E Cambndge Micro Computers, 
Cambridge, 0223 314666. CHESHIRE He wait 
Electronics, Macclesfield, 0625 22030. Mid Shires 
Computer Centre. Crew, 0270 211086. C U M B R I A 
Kendal Computer Centre. Kendal. 0539 22559. D O R S E T 
Bland ford Computers. Blandford Forum. 0258 53737. 
Parkstone Electrics, Poole. 0202 746555. ESSEX Emprise, 
Colchester, 0206865926 G L O U C E S T E R S H I R E 
H A M P S H I R E Fareham Computer Centre, Fareham, 
Hampshire. Fareham, 231423. HERTFORDSHIRE Photo 
Acoustics. Watford. 0923 40698 Q Ttek Systems. Stevenage. 
0438 65385. Chnsalid Systems and Software. Berkhamsted, 
044 27 74569. K E N T Swanley Electronics. Swanley, 032264851 
L A N C A S H I R E Harder. Microsystems. Blackpool, 0253 27590. Sound 
Service. Burnley. 0282 38481. Computercat, Leigh, 0942 605730. BEC 
Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram 
Electronics, Leicester, 0533 27556 L O N D O N City Microsystems. EC2, 
0! 588 7272/4 WasonMicrochip. N18.01807 1757/2230. Premier 
Publications. Anerley SE20.016597131 NORTH EAST Br.ers Computer 
Services, Middlesborough. 0642 242017. General Northern Microcomputers, 
Hartlepool, 0783863871. HCCS Associates. Gateshead. 0632821924. 
N O T T I N G H A M S H I R E Midland Microcomputers. Nottingham. 0602 298281. 
Mansfield Computers. Mansfield, 0623 31202 East Midland Computer 
Services. Arnold. 0602 267079. Electronic Servicing Co.. Lenton. 
0602 783938. N O R F O L K Angiia Computer Centre. Norwich, 0603 29652. 
Bennetts. Dereham. 0362 2488/9 OXFORDSHIRE Micro Business Systems. 
Whitney. 0993 73145. Pebbleglow Ltd. (Thame) 084421 5368 S C O T L A N D 
Esco Computing, Glasgow 041 427 5497. Edinburgh: 031 557 3937. 
Computer and Chips, St. Andrews, 0334 76206. Scotbyte Computers. 
Edinburgh. 031 343 1055. Victor Moms and Co.. Glasgow, 041 221 8958, 
SHROPSHIRE Tfcrrant Electronics, Newport 0952 814275. SOUTH WEST 
Diskwise. Plymouth (07S2) 267000. West Devon Electronics, Yelverton. 
082 285 3434. Bits and Bytes, Barnstaple, 0271 72789 SUFFOLK Elgelec Ltd . 
Ipswich. 0473 711164 SURREY Catromcs. Wallington. Suney, 01 669 6700/1. 
Croydon Computer Centre. Thornton Heath, 01689 1280. WALES Tryfan 
Computers. Bangoi. 0248 52042 WEST M I D L A N D S Allen TV Services, 
Stoke on Trent, 0782 616929. WILTSHIRE Everyman Computers, Westbuiy. 
0373 823764 B&D Computing (Swindon), 0793 762449. YORKSHIRE 
Media 5 Ltd; Sowerby Bndge 0422 33580. Advance TV Services. Bradford, 
0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774. 
Comprite. Bradford, 0274 668890. Superior Systems Ltd.. Sheffield, 
0742 755005. Photo Electrics, Sheffield. 0742 53865. Ebor Computer 
Services (York) 0904 791595. N O R T H E R N I R E L A N D Business 
Electronic Equipment. Belfast. 0232 46161. Brittain Laboratories. 
Belfast 0232 28374 

t ^ J lAJdJZl electronics 
Chesterfield Road, Matlock, Derbyshire DE4 5LE. 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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IMAGE 
IMAGE 
ENGINEERING 

6502 BASED MICRO? 
SINCLAIR ZXPRINTER? 

THEY CAN WORK TOGTHER 
WITH SILVERPRINTER I, 

the low cost interface YOU can build to connect the 
ZXPRINTER to your micro (ATOM, BBC, PET, UK101, 
TANGERINE etc.) 
There are few components needed, costing around £12. 
Our booklet "spills the beans" for £4.50inc. Roms, kits 
and completed units are also available. 
Send cheque or SAE for further details to: 

IMAGE ENGINEERING 
PO BOX 22 

AYR KA72RZ 

* • INJLZ 
• 7 I. E IE IS Of PI. AY* 

for 
ZXSI 
ZXSO 

TRS80 
VIDEO GENIE 

* AS MAXY SEASONS AS VOL LIKE + 4 DIVISIONS * 
» PffDXfOTIO.X JL RF.LEGA T/OXlT 

* Ft LI. 1. FAG LI'. TABLES* 

* SA VF. GAME FACILITY* 
• MANAGERIAL RA 77. VG * 

•V 
* RICK YOUR TEAM FOR EACH MA TCH *E.A. CLE* 

MWWWVMMVVIMMMMMM 
I'his is NO I a inert- simulation. This is an exciting and Itighlt enjoyable 
game in which yiiu plat the pari of a Football Manager coping with Ihe 
problems and dn'Mnits involved in running your club.There are to mant 
features il is impossible to list Ihein here bul included are form Hop 
(cams NOKMAl . I .Y it in), giant-killings, wage bills lo pa t . and tou can 
rtt-n be sacked! It is a game requiring a great deal of skill, and people 
pla> i i for li ieralit hours on end (»e hate proof! ! . 
W K ( i t A K A M K K lhal Ihis is one of (he best computer games you've 
etcr plated! 
B l I HKWARK. this game is extremely addictive! 

m 

mwvm flVWVWWWWWWMWMVm A W 
CYHVrR A l l M A V A r - K » / s SUrri tEt) with 1NSTRUCTIOS ROOK t - U U l B A l - I , rVl AIN A t i r . K occiPIFS Till FSTIRF 
HARDWARE REQUIRED 

ZXSI/ 
ZXSO 

SK ROM 
I6K RAM 

TRSSO/ 
Video Genie 
LEVEL! I 
I6K RAM 

To Order send Cheque • t'.O. for £7.95 
made pJtuMe 10 ADDICT!I F. OA U/CX 
di: Dcpi. Y.C. P.O. Box 278 
COSS1RURROW 
MILTOM KHWES MKI4 7.\t 
PLEASE STA 77? COMPUTER 

HILDERBAY LTD 
Professional Software 

SPECTRUM SOFTWARE 
NOW AVAILABLE! 

Details from us 
48K Payroll £25 

until 21 September 

Tape recorder suitable for microcomputer use, aligned 
and tested on computer signals £22 + £2 p&p 
Hilderbay Loading Aid. Load your microcomputer 
from tape first time, every time! £5.95 
ZX81 16K RAM packs, comprehensively tested (for 
bad bits, addressing faults, printer, saving) £30 

HILDERDAY 
SUMMER ZX81 SALE! 

Beamscan (beam analysis) ) 
Payroll ) £13 each 
Stock Control ) 

Optimax £20 until 21 September 

Budget I & II £9 (2 programs) 

Time Ledger) 
Critical Path ) £5 each 

These programs have been described and 
reviewed previously (or we can provide 
details). 

All prices include VAT, and are post free. Sale 
prices are valid until 21 September 1982. Free 
updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

Hilderbay Ltd 
Professional Software 

8/10 Parkway 
Regents Park 

London NW1 7AA 
Tel: 01-485 1059 Telex: 22870 
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C.P.S. GAMES G R E A T N E W S fo r ZX81 A N D Spec t rum owners ! 

I I I P C Z X casset tes 
n i n C f o r jus t £ l e a c h ! 
Why pay from £4 to £15 or more for a singlecassette of programs— 
which may only interest you for a while—when you can hire from a 
wide range, for three weeks, for lust £1 each? 

Software Library caters for users of 2X81 (1Kand 16K) and Spectrum 
—and it 's ideal if you're thinking of upgrading, for you can switch to 
tapes suitable for your new hardware at anytime, and at no extra cost. 
We' l l even make you an offer for your existing tapes! 

Subjects include exciting machine-code games, educational, toolkit 
and home/business utility programs. A l l cassettes offered are 
genuine commercial originals, and a free quarterly newsletter keeps 
you up-to-date with new introductions. 

SPECIAL OFFER! Join now and get your first tape on FREE hire! 

YC8 
T h e Sinc la i r Owners ' 
S O F T W A R E L I B R A R Y 
Heather Cottage, Warren Road, 
Liss, Hants GU33 70D. 

I'd like to join the Software Library for the next 12 months, and enclose my 
membership fee of £5. Please send my first program tape on free hire, plus 
a list of others available. I understand that I am under no obligation to hire 
any minimum number of further tapes, and that If I'm dissatisfied with my 
first tape you will refund my money In full and without question. 

NAME 

ADDRESS 

Tel.No 
I own a Sinclair 2X811K / 2X81 16K I ZX Spectrum (delete as appropriate) 

T H E L O R D O F T H E R I N G S : p a r t 1 
Don't say NOT ANOTHER ONE!" 
This adventure takes vou right through the book! The first part (there are six) is 
now available and the other parts will follow soon. 
Pan 1 takes you from the Shire to Rivendell. It is a real adventure, and on the way 
the Dark Lord throws everything at you Tolkien could thi nk of .The ga me 
contains graphics too. Plus a few surprises we'd rather not talk about. 
Any one of the tapes can be played independently from the other ones. 

A C.P.S. GAME. £8.00 

D A R W I N 
Evolution as a gome. You start as a single cell. Environmental circumstances 
change and you have to ma ke decisions. If you adapt you may survive and 
change. Ideally you end up as man but beware, depending on your decisions you 
might end up being a fish or a bird. Perhaps even a worm. A C.P.S. GAME £7.00 

E V O L U T I O N O F M A N 
The evolution of the huma n race started long ago. The game begins somew here 
in that remote past, when our remote ancestors were roaming the plains. As 
Climate and other factors change, you must adapt. The way in which you decide 
to do this influences the line of evolution you will take: Neanderthal, 
Cromagr.on. extinct? Who knows. 
Darwin and Evolution of Man are based on scientific facts and have a definite 
educational value. A C.P.S. GAME £7.00 
T H E G A M B L E R ' S P A R A D I S E 
A real treat for gamblers this tape contains craps, chemin de fer, zanzi (a French 
dice game), roulette, heads and tails, horse race and a few more. Money on the 
table, please... AC.P.S.GAME £3.00 
PETER R A B B I T A N D T H E M A G I C C A R R O T 
An adventure for the very young 
There is no longer any need for your youngest children to gaze wistfully at your 
computer. 
This new series of adventures is mainly based on graphics, and has some very 
elementa ry instructions (for which the he Ip of a grow n -up may be needed). 
Peter Rabbit goes on a quest for the magic carrot. On the way he can get lost in 
the forest, meet nice (and not so nice) friends and he must find the secret cave, 
then get out with the magic ca rrot. 
Want to see some lirtle eyes light up? AC.P.S.GAME. £3.50 

Also available! Peter Rabbit and the naughty Owl. 
Peter Rabbit and father Willow. 

Available for ATARI and ZX81 + 16K. 
C.P.S. 14BRITT0N STREET LONDON EC1M5NQ 

ZX81 H E W S O N CONSULTANTS ZX81 
H I N T S A N D T IPS FOR T H E 
ZX81 by Andrew Hewson £3 .95 
T he most complete book at the puce 
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Z80 OP CODES £1.45 
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Cheque with order or quote Access or Barciaycard number 
to: HEWSON CONSULTANTS. Dept YC. 60A St Mary's 
Street. Wal.'ingford. 0*on OX 10 OEL. 
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NEED 
FOR 

MORE 
YOUR 

MEMORY 
ZX81...? 

64K-£54.95 
• • 

16K-£24.95 
j(C F R E E % 

16k Bank Account casset te by 
Futuresoft + £10 Trade in on our 16k unit 
for a 64k unit if returned within 6 months.-

we a t P r e t o r i u s S y s t e m s have commiss ioned a leading e l e c t r o n i c s company t o design 
for us a tow c o s t VERY high qual i ty memory module specif ical ly f o r the ZX81 . I t can 
be used in any expansion s y s t e m and simply plugs into the back of your Z X 8 1 and 
as such is fully compat ib le w i th the ZX81 p r i n t e r . 

The 16k module will give you 16 t imes more memory and is f inished in AF3S 
plast ic. Their is also a G vers ion which will provide you w i th a pure 6 4 k of 
p rog ram POWER. This amazing achievement is packed into exact ly the same casing 
as the 16k module and looks identical. No te : these un i ts are BRITISH made and 
should not be confused w i t h low quality impor ts t h a t overheat and have sloppy 
connec tors . 

Noth ing more to pay I Pr ices include VAT + FREE postage (overseas o r d e r s + £ 8 ) 
1fl days money back o f fe r if not sa t is f ied + 6 months war ran ty . 

Your order is recieved at 8.3Q and is despatched by 1S.30 the same day. 

PLEASE SENO ME : Quant i ty Pr ice To ta l 

Date 16k 2 4 . 3 5 

Name 64k 5 4 . 9 5 

A d d r e s s 

Payment t o : PRETORIUS S Y S T E M S 
Mai l t o : B.C.M. BOX 7977. WC1N. LONDON. ENGLAND. 

YC8 
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Electronequ?p 
BBC1 BBC Micro Model A 299.00 
BBC2 BBC Micro Model B 399.00 
BBC21 Upgrade Model A to B 115.00 
BBC22 14" Colour Monitor 287.50 
ATM1 Atom assembled 2Kram 165.60 
ATM2 Atom assembled 12Kram 188.60 
ATM3 Atom assembled 5Kram colour 188.60 
ATM 10 Atom Kit 2Kram 132.25 
ATM11 A tom Kit 12Kram 155.25 
ATM25 New PAL Colour Encoder 43.70 
ATM26 Atom 1.8A Power Supply 9.66 
ATM53 Atom DIN to Cassette DIN lead 2.30 

Prices include VA T and Postage 
(except BBC micro's £2.50). 
All items in stock — same day despatch. 

AH upgrades etc. are fitted free of charge and the 
computer fully retested. Credit cards not accepted 
for BBC micro's. 

ELECTRON EQUIP 
128 West Street Portchester, 
(opp. RUBY) Hants P016 9XE. 

Tel 0705-325354 

i r 

ZX81 16K 
Z X - M C 

• ELIMINATE MACHINE CODE PROBLEMS with ZX-MC -
a new machine code debug monitor for (he ZX81 16K. 

• ENTER. RUN £f DEBUG your machine code programs 
independently of Basic commands. ZX-MC resides in RAM, 
and leaves you 12 '/j K of memory to work with. 

• SAVE ft LOAD your machine code programs AT DOUBLE 
SPEED. At last you are freed from storing your M/C in arrays 
or REM lines. 

• REGISTERS DISPLAY £t BREAK POINTS to make 
de-bugging easier — PLUS many more useful commands. 

• A MUST FOR BEGINNERS h ADVANCED USERS -
concentrate on your M/C programs, not on how and where to 
store them. 

• ZX-MC is supplied on a high quality cassette, with a 
36 page operating manual. 

£7.50 lffwv0?*p+p 

^ ^ S C R E E N KIT 1 
A suite of machine code routines for use in Basic 

programs, to enhance your screen display, and create DATA FILES on cassette. Screen Kit becomes pan of your w • DATA FILES - Save & Load, 
Basic program. 

at double speed, just the 
Basic variables. Load different variables into the same 
program, or exchange variables between programs. 

• DRAW A BORDER •KEYBOARD SCAN 
+ FLASHING CURSOR 

• CLEAR PART OF SCREEN *LOAD ANY CHARACTER 
TO WHOLE SCREEN 

• INVERT VIDEO OF PART OF SCREEN •MEMORY LEFT 
• CLEAR SCREEN BY SCROLLING UP. DOWN, LEFT 

OR RIGHT incl. VAT & P + P 
• Supplied on cassette with instructions, t b . / U (C.W.O.) 
Send SAE for more details. 
Allow up to 14 days for 
delivery. 

Programs available mail order 
only. Please make cheques/PO 
payable to: 

6, Corkscrew Hill, West Wickham, 
Kent BR4 9BB. 

ATOM USERS! 
ADROM 4000 

W I T H 2 C A R D S 
Problem! Two or more 

Eproms and only one 
socket on your Atom. 

SOLUTION! is an ELINCA 
ADPROM unit and use any as required 

for only £39.10 incl. VAT etc. 

Win an Adprom 4000 in our "One Line Program" competition. 
Details in our brochure (don't forget s.a.e. please) 

ATOM 

CASE 
CONSOLE 

Type AC 155 £31.63 incl. VAT etc. 
can be supplied with single Adprom 

as in photograph 
Full details of all our products will be sent on receipt of an A5 

s.a.e. 

ELINCA PRODUCTS LTD {Dept. ci 
LYON W O R K S , C H A P E L STREET 

SHEFFIELD S6 2HL 

NEW softwares for NEW computer 

ZX SPECTRUM 
Also available for ZX81 <16K). 
SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS 
SEA WAR: IZX-sp £7.00; ZX81 £6.00) 
Completely new designed game for one or two players. 
Attractive screen display and super control. 
IQ GAME PACK I: (ZX-sp £4.00; ZX81 £3.50) 
IQ GAME PACK II: <ZX-sp £4.00; ZX81 £3.501 
Each game pack contains three individual programmes. You will 
have lots of fun with them, and improve your IQ too. 

FREE IQ GAME PACK (I or II state which when ordering) is 
offered to the first 222 orders of "SEA WAR" game. 

Send s.a.e. for full details. Mail order only. 

(All cheques and postal orders made payable to: 

<Panda Software, 
51 Elgin Street, Shelton 
Stoke on-Trent ST4 2RD 

Please send me: 
G a m e 
Sea War 
IQ Game Pack I 
IQ Game Pack II 
I enclose £ 
My address is 

ZX-sp ZX-81 
at £7.00 at £6.00 
at £4.00 at £3.50 
at £4.00 at £3.50 

for above items. 

My name Signed 

All prices included VAT and P&P. 
U.K. delivery: Allow up to 28 days. 
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The specialists in internal plug-in 
memories for ZX computers announce: 

80 K 
SPECTRUM 

n o w at ta inable for the pr ice of a 4 8 K 
model ' 1 w i t h our SP80 l o w - p o w e r 
Sinclai r look-a l ike. 

functionally identical to '.he Sinclair 32 K interna) plug-m expansion but wi th double 
the capacity [64 K) the SP80 plugs into thp sockets provided on the 1 6K SPECTRUM 
by Sinclair for his 32K expansion board. Instructions to our usual high standard makes 
fitt ing very simple indeed. The SP80 in noway interferes wi th Sinclair add-ons - ZX 
Printer. RS232 interface, Microdrive . . 

" New low prices on our highly successful internal memories for ZX81 to. East 
London Robotics. Finlendia House'. 14 Dorwel l Close, LONDON E6 4BT 
Item Item price Quantity Total 
CHIPSWITCH kit doubles your ZX81 memory to £4.70 
2K ('his kit requires soldering) 
INCREMENTAL internai ?i< plug-.n memory £17.75 
extension for ZX81 expandable to 16K 
Additional 2K chips for above (HM61 16P-3) £ 4 . SO 
MAXIMEM &4K internal plug->n memoryf0rZX81 £49 95 

MIN1MAX 16K version of MAXIMEM upgrade- £34.95 
able to 64K with our chip exchange service 
SP80 64 K internal plug- m memory extension for £50 00 
ZX SPECTRUM givmg 80K ol user RAM 
SP80 Kit version wi th full instructions 

SP80 f i t t ing service (price includes excess o&p) 

£44.00 

£9 00 
Postage and Packing 45p 

T O T A L £ 
Telephone equities on 01 471 3308 
All prices already include VAT _ 
Please tick if you reQuire a VAT receipt Q 
Refunds less £1 .50 handling on all items returned within 14 days ol receipt 
Send stamped addressed envelope plus additional 1 2Vip stamp for catalogue. 
Cheque/Postal Order payable to EAST LONDON RO0OTICS £ . . . 
N a m e : M r / M r $ / M i s s 
Address: 

STOP PRESS!!! Transfer all your ZX8' BASIC and Machine code programs and data 
onto your SPECTRUM m minutes wi th our new SLOWLOADER available soon" 

YC8 

£ 
ATOM 8K + 2K Kit 119.00 
ATOM 8K + 2K Assy. 149,00 
ATOM 8K+12K Assy. 170.00 
ATOM 12K + 12K Assy. 199.00 
ATOM Power Supply 8.00 
ATOM Econet 70.00 
ATOM Eprom 

Programmer 40.00 
Prog . Power Toolbox 24.50 
ATOM Disc Pack 275.00 
ATOM-BBC ROM 43.00 
•10% off Acorn & Bug-Byte 
ATOM Software 

PERIPHERALS 
Printers {Atom or B.B.C.} 
MX80T 290.00 
MX80T/3 299.00 
MX80FT/3 340.00 
MX82 330.00 
MX82FT 362.00 
MX100/3 440.00 
GP 80 185.00 
BBC or ATOM Jumper 15.00 
Monitors {B.B.C.) 
BMC 240.00 
Microvitec 260.00 
2114L RAMS 0.89 

VIC-20 CPU 
VIC-20 C2N Cassette 
VIC Printer 
VIC Floppy Drive 
VIC Memory Exp. Board 
VIC3K RAM Cartridge 
VIC8K RAM Cartridge 
VIC 16K RAM Cartridge 
VIC Programmer's Aid 

Cart. 
VIC Super Exp. High 

Res. 
VIC Machine Code Cart. 
VIC Joystick 
"10% off VIC Tapes and 
Games Cartridges 

£ 
150.00 
34.00 

187.00 
304.00 
98.00 
23.50 
35.00 
56.50 

27.00 

27.00 
27.00 
6.50 

B.B.C. 
A - B Expansion + Test 90.00 
Part Expansion (32K RAM + 

Printer l/face) + Test 46.00 
RAM Expansion Kit 26.00 
Printer Interface Kit 9.83 
Bus Expansion Kit 8.65 
Analogue Input Kit 9.90 

* Please Add 75% V.A. T * 
* Orders Over £20 Post Free ' 
* Orders Under £20 Add 50p. 

Postage * 

Books & Software — Spares and Repair Service 
Send for Stock/Price Lists — 

D.A. Computers Ltd. 
184, London Road, Leicester, LE2 1ND. 

Telephone (0533) 549407 

BYGER BYTE 32K 
+ Ram Pack 

Why put aside your 16K Ram Pack 
when you can use it together w i th the 
NEW BYGER BYTE 32K + Ram Pack. 

The result being 48K of memory!! 
No trailing leads or wires and no extra power supply required, 

all you need do is plug existing 16K ram pack into 
the back of the NEW BYGER BYTE Ram Pack. 

And BINGOi! 48K of memory. 
The NEW 32K + Ram Pack 
is tested and guaranteed w i th 
the fo l lowing 16K ram packs; 
Bug Byte, Sinclair & Downsway 
Please telephone for further information. 

£39.50 inc 
Please rush me by BYGER BYTE 32k Ram Pack 

NAME 

ADDRESS YCS 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 
Oaklands House, Solartron Road, Farnborough, Hants. GU14 9QL. 

Tel: (0252)514990. 
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ZX 81, SPECTRUM OWNERS 
IT'S HEREI THE BOOK YOU'VE BEEN WAITING FOR I 

LEARN WITH YOUR SINCLAIR MICRO-COMPUTER 
BY FRANK ORVILLE 

LOOK AT THLSE PROGRAMSi-

AL.tnAnfcT»:A^ yHIiKK Input up t o 450 
words . The computer s o r t s them. 

• ANTl-AiRCRAKT GUX gaiBf. A very e n j o y a b l e 

MORTGAGE Works ou t a l l the inform-
a t i o n you need t o know abou t 
Bor tq -go loans f o r houso p u r c h a s e . 

•WAX JSC Draw t r e e s , f a c e s . Hake 
your -3Tavangtt cosc .11 ivo . 

CAl.LS'DAft P r i n t out j c a l e n d a r 
s t - i r t i n g sn any y e a r . 

I.FTTER WRIT1MC S t o r e Up to 20 
rwroc-B and . l dd rc s sea . Wri te l e t t e r s 
f a s t . 

KQRi) C.UL^SIKC TYl'IMC An amazing 
typ ing program which reacicbem up t o 
200 word:; f r o o your t e x t and every 
timo you typu in a now l e t t e r , i t 
a t t e m p t s to queue a t t h e word you 
a r e c u r r « n t l y t y p i n g . If the g u e s s , 
p r i n t e d below the l i n e , la cor rec t . , 
t he complete word i s placvd wi th a 
f o l l o w i n g space in o « s t r o k e . 

CTOCRAHjY QUIZ Draws a map of t h e 
flntisli Tales and works through a 25 
round q u i z in which you have t o pick 
ou t t h e nan ; of the f l a s h i n g 
l o c a t i o n , very e d u c a t i o n a l . 

ALSO It you havn a f u l l - s i z e d 
keyboard , you can t each y o u r s e l f to 
t y p e . 

•Programs no t s u i t a b l e f o r Spectrujn . 
Learn w i t h Your S i n c l a i r Kicro-Coraputer t S I n c l u s i v e 
Book wi th »e t of c a s s e t t e s 112.50 i n c l u s i v e 
Send P.O. or c r o s s e d cheque mads payab le t o Mr. I ' .L.Donovan, t o t . 

Hr .1' .L .Donovan, 
20 Dixon Drive , 
S toneyga to , 
L e i c e s t e r Lh'2 IRA 

ACORN ATOM 
Somewhere in the Old 

Country House, the famous 
AFRICA DIAMOND was 
hidden. Legend has it that 
possession of the gem will 
give countless wealth and 
even magical powers! 
However, to take the gem is 
no easy task! Vampires 
dwarfs, wild dogs, to name 
a few, have taken over the 
house, and will welcome you 
with open jaws! All this 
makes the AFRICA 
DIAMOND a true test of 
cunnning, intelligence and 
wit. Are you smart enough 
to take the gem? After all, 

the most you 
have to lose 
is your life! 

RAMTRONICS 
An advanced adventure game written for the ACORN ATOM. 
AFRICA DIAMOND was written to give you a full 10K of program 
power for the regular expanded ATOM, in doing so AFRICA 
DIAMOND has used techniques new to ATOM programs. 

THE AFRICA DIAMOND 
Please rush me A F R I C A D I A M O N D . I enclose c h e q u e / P O for o n l y / 
£6 ( fu l ly inc lusive). Payable t o Ramtron ics . 
Name 
Address 

Send to: 
RAMTRONICS, P.O. BOX 173, LONDON SE24 9QZ 

A D V E R T I S E M E N T I N D E X 

Abacus 10 
Acornso f t 98 
Adda 12 
Addict ive Games 109 
A & F Sof tware 74 
A fdec 53 
Amba 45 
Amber Controls 94 
Anglo-Amer ican 88 
An i rog 28 
Appl ied System Knowledge 16 
Art ie 102 
ASP 49 
Aud io Computer Inside Front Cover 
Au to ram 100 

B 
Basicare 
Beebug 
Bi-pak 
Buffer Microshop 
8ugby te 
Butler, Currie & Hook 

95 
105 
101 
101 

11 
4 

Cambridge Collect ion 45 
Cambridge Computer Store 4 
Campbell 101 
Carnell 106 
Chromasonic 99 
C.J.E. 53 
Compshop Inside Back Cover 
Computers for Al l 5 
Computers User Aids 49 
Control Technology Back Cover 
C.P.S. 110 

D.A. Computers 
David Heartford 
Deans Electronics 
Digital Integration 
D.J . Moody 
DKtronics 
Doric 

113 
39 
80 
97 
80 
73 
78 

Downsway 78 
Dragon Data 92 ,93 
E 
East London Robot ics 113 
Educare 106 
Electronequip 112 
Elinca 112 
Essential Sof tware 44 
F 
Fuller Designs 103 
G 
GCC 97 
Gemini 57 ,98 
Grundy 24 ,25 
H 
Harris & Lockyear 105 
H ewson Consul tan ts 110 
Hilderbay 109 
I 
Image Engineering 109 
Ivor Kil lerbyte 28 
J 
J .K . Greye 10 
J o h n Prince 107 
J .P . Gibbons 68 
J .R .S . 105 
K 
Kayde 61 
Kempston 4 
L 
Laser Bug 49 
Linsac 90 
Llamasoft 88 
Lowe Electronics 19,108 
M 
Mapl in 8 . 9 , 
M.D .R . 
Melbourne House 
Memotech 
Michael O tw in 
M i c r o A g e 
Micro Gen 

107 
80 
29 
65 
60 
94 

106 

Microware 104 
Microz 101 
M o n o Li th 100 
N 
National ZX-81 Users Club 33 
Newnes 89 
Northern Computer Fair 18 

P 
Panda 112 
Personnel Computers 107 
Phoenix 70.113 
Picturesque 112 
Pixel 104 
P .L .Donovan 114 
P.P.S. 100 
Pretorious Systems 111 
Program Power 53, 86 
Q 
Q-tech 39 
R 
Ramtronics 114 
Redditch Electronics 107 
S 
Silica Shop 91 
Sil icon Tricks 104 
Silver So f t 60 
Simon Hessell 39 
Sinclair 34 ,35 
Sir Computers 78 
Sof tware Library 110 
Spect rum 6 , 7 
S.R.S. 10 
Stonechip 68 
Storkrose 96 
T 
Taurus 45 
Texas 23 
Thurnal 90 
Timedata 102 
Transform 104 

ZX Microfair 97 
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BEFORE YOU BUY 
YOUR MICRO! 

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES 

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED 
AT PRICES WELL BELOW RECOMMENDED RETAIL 

GIVE US A RING 
ON 01-441 2922 

AND SAVE £££'s WITH THE 
LOWEST PRICE GUARANTEE 

All products carry a 1 year guarantee (parts & labour)^ 
Pay and extra 10% for a 2 year guarantee 

i n d u c t s 

e p a i i c s 
o t v 

E X p r e s s 

evexv 1 V I A 1 L 
O R D E R 

afi 
Y O M 

d i d t v ^ 

C o t f v p 

TDUV 

SERVICE 
Man y 

New 
products 
arriving 

daily 

'Ph 
Your 

to 
reservf 

one 
order 

over 
on Sale 

items 
stocked 

Offer 

INSTANT CREDIT 
just pay the 

deposit by Credit 
Card and 

take it away 

y e a S ® 
MKUCltUD 

wu 

MAIL ORDER SHOP 

« 
US® _ . . __. . 1 4 Station Road, New Bamet. 

Europes Largest Discount HERTFORDSHIRE, ENS I Q W 
Personal Computer Stores" (Close to New Bamet BR station • 

Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 
Telex: 298755 TELCOM G 
OPEN (BARNET) - 10am - 7pm • 
Monday to Saturday 

TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 

01-449 6596 



11 

' m ' m Software 
FOR THE INCREDIBLE 

ZX Spectrum 
AND THE ZX81 Avai lable s incc Ju l v 1st, p robab ly the first 

S p e c t r u m So f twa re in the w o r l d (as was our ZX81 
so f tware) , here it is: 

SPECTRUM ARCADE PACK 1 
featur ing: M i s s i l e C o m m a n d e r : de fend your c i ty 
3gainst ICBM 's s t reaming f r o m the heavens, caus ing a series of mu l t i co lou red noisy explosions, y o u mus t also 
deal w i t h maraud ing enemy bombers . There are 10 skil l levels, as the c i ty quakes under a nuclear at tack y o u are 
given an o n screen score. L u n a r L a n d e r : fa l l ing t owards the lunar sur face your lander mus t be b rough t t o a 
safe halt o n the green m o o n , a n e w surface is generated, o n each run . Y o u have on ly l imi ted t ime and fuel 
This p rog ram makes ful l use o f the S p e c t r u m HiRES graph ics and programmable characters. A L S O , in the 
same package, A V A L A N C H E , a 
breakou t game where k n o c k e d 
br icks don ' t just disappear they 
d r o p — o n y o u ! P A T T E R N , 
spec t ra l Ko la idescope. P L A N O . 
tu rns the Spec t rum in to a musica l 
ins t rument . These p rograms use 
m / c o d e and exploi t the ful lest 
S o u n d and Hi resolut ion graph ics 
potent ia l f r o m your Spec t rum. 

£5.00 (the entire package) 
Avai lable end of A u g u s t : A R C A D E 
P A C K t t , fea tur ing t w o m o i e all 
t ime favour i te V ideo Arcade games. 

ZX BUSINESS SYSTEM 
Now installed in many businesses, comes with PURCHASE, SALES LEDGER 
tor 100 • entries per week, does daybook analysis, VAT incl. and excl., iota's, 
password protection plus many mo'e excellent features You alsoqe: a STOCK 
CONTROL MAIL LIST and PHONEBOOK Eisv lo use. downed 1or everyday 
small businesses Includes instruction book and tape. C17.00 mcl VAT. 
And does the job of systems costing hundreds ot pounds. 

I 

t f 

16K PACK 123 

ZX AUTOCODER 
Writing machine code' 
Some love it. some hate it b j t AUTOCODER iust gets on with it Helping you 
produce machine code programs from BASIC. Easy to use and very helpful. 
Converts PRINT. PRINTAT, IF THEN, GOTO. GOSUB LET iNKEYi. POKE. 
PEEK, CLS, etc ALL C5 00 incl 

M O R E D E A L E R S A R E I N V I T E D 

ZX VIDEO GAMES 
This latest package ot software to be released must surety be the most amaiifK^ 
avvitabln " i work) I; features on one cassette all the fast action machine 
code games thai oilier companies wou'c sHI lor f5.00 each, but ar»»a!ii* to 
bring you JW the following Machine Code Arcade games for tuat price Noioriiy 
are I hey excel'ent vd iic tor money but they «•<• of the finest Quality av<vlaNe tor 
the 2X81 ZXVG contains 

UFO BOMBER 
You are on a m-suion to destroy wwmy (uc: pumps and installations, eight 
ifirpctions ot movement through caves. ''.ie dumps and over rocky lunar 
terrj>n You drop -maTt bombs and can strsffe with you' gun that (ires 
streaming aser she's This gome is completely addictve. 3rva gives you on 
screen and Mi scores. 

SPACE INVADERS ~ 
Tl 's 'S not Our version". :h« is jusl the real ih.n«j. witti four types of 
crawling invaders. d e u c e s that cumb ' t as they are hit, UFO's for e»;ra 
scores, Onscrecn scoring ana Hi scores. This q j r r c is brilliant' 

GALAXIANS 
VV^ve ,.l!rr '.*,• ,ivt* of M M p i n g invacjern droo their bombs at you Your on < 
hope is to dodge and destroy them. This it a most addictive ga'iie, and we 
guaiantee that this game w l l make your i x g i teat'v come to lite 
This game pack contans some other exciting machine code games, but you'll 
have to get a copy to find out what thev are! 
We absolutely guarantee that :h.s w i be "us be^t va ue pack of video games 
software you hav e ever had. 'ot quantity ana cuai iy To mak» sun:. |uit ask 
someone who lias had this pack, enquire at ydur local computer shop, or send 
off fO' it to us. 

SHOWROOM 
Cpervng shortly opposite Decaa'e Park. Go'lOn Manchester. 
A I pr.ee* ?C VATS and p&o. P ease send tc 
CONTROL TECHNOLOGY. 39 Gloucester Road, Gee Cross 
Hyde. Cheshire SK14 5JG 1061 368 75S8 

Pack 1, 2 & 3 include all o f : 
A IR TRAFFIC C O N T R O L : Animated radar screen of busy airport shown You 
must bring planes into land; INVADERS SELFPLAY; PHONEBOOK keep 
friends' and relatives numbers on cassette. COMPUTER DATING, w h o wi l l it 
pick for you and those around you for a laugh ADVENTURE ATLANTIC : you 
may become very rich or marooned forever. BREAKOUT: S Q U A S H : 
LANGUAGE TRANSLATOR: translates any European language to any other. 
COMPUTAPUNT: prcdict horse races and lootbal l pools w i th you ZX. 
IND1SCO, video roadracer. DRAUGHTS computer chequers, w i t h kings. 
BATTLESHIPS, nautical naval battle at home M A S T E R M I N D : brain teaser, 
see if you can beat a microelectroic mind. 
THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00 

Air Traffic Control (ZX81) Space Invaders (ZX81) 
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OUR L f i i - T nCn'E L'(v: TO E 
M I S H O U C r o o r 

Please send me as soon as possible the following: 
• : E _ • __£_ 
I enclose a Cheque/ P.O. for the total £ 
NAME 
ADDRESS 

POSTCODE 
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