
Over 130 pages of information 
and programs for the zx spectrum,! 
ZX81 and ZX80 

tun with our gi 
UET 

B A J ^ n w l 
g P I 

m. 

4 " 

P1 

! 1 
P1 

turn turtle and try Logo 



The No. 1 
FootbaUGame 

Football Manager 
Detlgned by Kevin Toms 
This outstanding game of skill and 
strategy is now widely available 
and you can join the many 
thousands of satisfied customers 
who have purchased the game. 
This is no five minute wonder -
you will be playing this game 
for hours over many weeks 
(we know - ocr customers tell us!). 

0 
Some of the features of the game:- ,c*™ 
• Matches in 3D graphics * Transfer market 
• Promotion a n d relegation * F.A. C u p matches 
• Injury problems * Full league tables 
• Four Divisions * Pick your own team for each match 

* As many seasons as 
S • you like 

* Manager ia l rating 
• * 7 skill levels 
1 * Save g a m e facility 

Ham* Corounng w««*>v 16 »! 

Commentsot>ouf trie game from press 
and ou customers 

FOOTBALL MANAGfR is the best game I 
have yet seen on (he Spectrum and my 
personal favourite of ait the games on any 
micro... To the ordinary person it is an 
excellent view ol what can be done In the 
field of computer games .. The crown ing 
glory of this game is the short set pieces of 
match highlights which show little stick men 
running around a pitch, shooting, defending 
and scoring... it is a compulsive game but 
people who cannot take game sessions of 9 
hours or so, which happened on one happy 
Sunday, will be grateful to know that there is 
o save to tape' option FOOTBALL 
MANAGER has everything it could The 

originator. Addictive Games, certainly 
deserve the name" Rating. 19 20 (Practical 
Computing - August 1983). 

the 

Actton from it» Spec»um version 

any other. The truly oddlcttve quality of this 
game is the remarkable way it mirrors the 
real football manager's problems... 
"̂ Personal Computer Games - Summer 

"if s my own fault you did warn me -1 am 
totally and completely hooked on FOOTBALL 
MANAGER " (Mr A Wright - Lancashire) 

"It Is by far the best software gome that I 
hove seen for the Spectrum (Mr. N. Lincoln 
- Surrey) 

"I congratulate you for a marvellous game 
whlchxeeps the player enthralled " (Mr N 
Creosey - Gerrards Cross.) 

"I am writing to say what a great game it is I 
hove spent over 45 hous on it." (Mr D. 
Feam - Gloucestershire.) 

"Your FOOTBALL MANAGER game ts 
terrific ' (Mr. N Cumming - West 
Bromwich.) 

Available from computer software stockists nationwide, including & WHSMITH $ , 

Prices: Spectrum 48K £6.95 
ZX8116K £5.95 

(N B 30 graphics are not included in 
THE ZX6! VERSION) 

OwtnacK oKtan odd OSO 

To order Dy moil [p4p free) send cheques or 
postal orders to: 

Akfictire Games 
Albert House. Albert Road. Bournemouth »H1 itZ 

' Sp*c»i*n vwvon oriy 

Dealers! For urgent stocks send 
h e a d e d notepaper direct to 

our address. 
your 



"YOUR S A M E - D A Y SE :R\ RICE is 
BY A LONG W A Y T H E E 

(J F A R M E R , E D I N B U R G H ) 
IEST" 

SOFTWARE SUPERMARKET 
CONFUSED by ihe vast choice ol Spectrum ptogtams7 Don t bewe can heip We've played hundreds and chosen just the test of each sat Detaiis aie m our 

catalogue tree with youi lust adei It s the only catalogue bcave enough to put in the best leave out all the test and quote all the reviews' fWe produce no programs 
ourselves so out choice is impartial) CX course we have VALHALLA and THE HOBBIT feadi [14 %> and MANIC MINER (£595), but here are just a few others that 

may surprise you (and will amaze you d you buy them') 
WI TRY TO SEND TOOT PROGRAMS BACK ON THE SAME DAT WE RECEIVE TOOT ORDER. Phone arias for VISA or ACCESS 24 hours a day (torn any 

country where your own laws atow this' Mail order or phone credit card only All games work with KEYBOARD CONTROL and pystat as shown 
Spend more ume playing the great programs and less ume trying to find out which they are1 In over 40 countries you rely on us to pick the best and send them fast 

All games in stock and tested by us BEFORE they are advertised' Try us and see 

ANY SPECTRUM 
T ^ F A T U P U A Q P Idem the to* OmthctmfB 
U C i h I n U r i n O L essentia some at the best 3D gtsptucs I vr 
sm ' (PCGtnm! Speed you Big Bike through the kxesi you c»n arty tue «top sp«<1 to kill 
the enemy bilw* tanks helicopters It s a rughr and day 3D chase that gtu Ust« and t«rt« 
Amazingly realistic KEMPSTON 3TD (HlcTCMiga) O.W 
T W P I I Q T A HIGHLY ORIGINAL AND FASCINATING NEW AFCADfc 
X n t l U d 1 tm £AML Iran a new company' Very neat graptiics is youf 

beeutAiJ spaceship (with rati gravity! pushes and drops rods toenail (he revolting 
wobbling monsters eggs before they hatch W«ch o<K tot the guards'Great big smooth 
graphics make you teel you ire realty there1 Takes a long time to complete each screen Wei 
chcnen keys but alto 1CEMPSTON STt1 iSoftwan Pretectal £&J6 
T J T J L ' L ' M T Y ^ ^ P r tV4 m h*s st#Wb presentation 
t r i m r I n i l A A ptptuamd sound Hjgft.V roaxnmer,ied 
iHomtCoatpWeeUY' The hit arcade action S icteefts in the best ever Spectrum Phoenix S 
stall levels Once of character aeti demomode Crams-81C tjuautyinto 16K KEMPSTON 
AGf STE-. CMagadodol g-SO 

T W I T T P A TIM H A M F ^ ^ 1 n i l 1 A n l l l U n i V U j »<txiL>mgr.: out »nd toot 
«c t t» abeabmg and itnustftj ' (SUml Run your own railway" Change the point* to avtad 
crashes watchout k*hitadtmgbyirate passengers sewer, graphics 30 command toys 
2 trade layouts 7 sioii levels 'A sui> kvas Dttno mode and Pause whde you strike'Very 
catching hobby NO STT'; Qlkieepbwe) O.M 

3D SEIDDAB ATTACK 
pngunstvesteo ' tPopCotac^Mw Great 30 view through the turn* d you: tank as you 
petrol the aty at night - glowing luminous skyscrapers ftatar plan shows where vouaie 
and wwe They ate I a 2 players and amazing flying saucers' You can see the damage they 
do to your tank at ft happen*1 UMPSTONSTK (Hcwtoaj Q K 

48K SPECTRUM ONLY 
WHEELIE 

PI-BALLED 

lovely gr»ptes my di&cuk md ctuBengng 
Excdeni vak» ' iQtdil Take ofl on you: SiperDreatt Bike 

lump Buses and cats watch out tat hedgehogs as you search t» the ghost ride Wdyouhnd 
him7 Will you beat him' Keyboard or ANY STIX Some o< the moat spectacular graphics and 
sound we v* met TctaBy involving 

THE PtMANlAC S 0 BERT' Forget tbe homhle wggae 
fiipside (you wiii evwitjally: and concentrate x 

changing the colour ol the PYRAMID OF PI Watch tor the PJman and Sid the Snake the 
Bouoang Bafts. Col and Jas 66 screens transporter discs gsapfuc jokes Buy a t i t 
wonderful' KEMPSTON STT>; Automata I (2.00 

U T T V T r D V T T f I ' D an excellent simulation 
n u n I L H ' M L L L R ,?VsCbmp«(>w<.youiam-
SCta® submarine hunt down and lul the enemy tub IS centrals (PSOTEK STiCK heips; 
dive surface chart your course watch through youi periscope the 30 wgat Fullscreen 
control room chart room periscope view Quicitafl practice mode Good lufltcieer 
graphics Watch the track at your torpedoes nm towards the enemy (Protak) C7.9S 
| ^ | 7 1 M ¥ C f AMUSING and higrvy ongtn* tott adwsaure As Denis Thatchei you 
U u i l l W travel up to %tacttam.«Mking peaces the pub You need to bnd a 
drink ewry tew moves whje dropping in on the Royals theMPsaod ew.ualy thê ipe 
weartnu i truss and cairytng a townmoww It is all quite mad and kxt o< kin 100% nvc NO 
STK Written wnh THE QUILL loniy £'4 The Thatch ->dvvr '.a;< u b" (Application*I 

PAINTBOX 

ALCHEMIST 

tycu ve Seen baking to iSpectojngiipiva id 
ttasisoaealttiebest (fbpCornpWktY) We ve tned tt 

and as they say even a child on j k k to detme up to W User Definable Graphics drawalot 
themonscteen save them to your programs then there t the 2 speed ht-nt itawmg 
progrun and the 28 page manual and i t » t h e most useful utility we ve ever used 
KEMPSTON'ANY CURSORSTO (PrtsUFtottarl n.TO 

Giiptuaitf iha a protut^ Jse best g*me 
Imtgme htve produced iftpCompWeetty' 

Beautiftifly gtaphic aicade adventure as pretty at ATC AT AC t£b 50) but entirety dderent 
Amaing tul screer. apparenUy emtesŝ 1 illetent graphics as you search tor the 4 parts ol the 
Spct turning vtusea ntto a Golden Eagle bom a Wiiard (and back! CistspeS bghtthe 
motwas wxh ligtimmg bote and doot target u eat too' Astounding MOSTSTDt 

1 t i l * r U t l L D 1 A- RA'/E H JTtl'- t '"-i 
f j t , ' gratA.-c ctw^wtar wn jitior. 'A ofveooMtrjvj fn f^ are map mv- ' i? as r>J 
March tor the Cv.tr * Fr-ru Dnw 30 a s a -A the t t* .Vf j t rvapi and t*at 
toaps And thtre s JTictss -J j t a a p p r t jount.'y fe you to teow 32 page mat -aj nept 
NOSTDC (PblppalO.K 

U 1 U I l I V u A O k>. v n Cr*.-. TT.'t^s-bac • t v ^ - - -
NCCarlar'adi5gaff,'»i S ^ n ^ f / f ^ r y MOST STIXicontPi k m brain dmyogrsnngy 
a r t tactics as yw depoy a r t s jpp«y f i a WJf* Bea Atge and smai. scale xaps A va 
faasiearea rawing graphics graa'sot^)d L«ertap*rwrs$ag«s 2 Y o u a m ^ i t h * 

t . '. ,.•. (leegbwi O.I6 

U U i U J n I L ngbfyitnnxicatd 
(ZXC'xr.p! The best ccr-.pittr veraor.  rJi the g»m» Fmm2n£p l ry«n x c . t i n ; the 
Spectrin A you war. It i mthtes tut t z n t s Every ongmai feature J tutnfulv repcutjcao 
and the scaao dispay 'which serous hapf^y . a sjsp.y . - . - n i w NC STK 
a. oo 

The dqs: 
maBagmtl 

a t x M L v t g m t l b t v r s e e r . noothef jumerjnswKhsaetspeed j&ax&>es*afacux 
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HALLS OF THE THINGS 

CHARGE PROGRAMS TO 
VISA OR ACCESS 

CALL 01-789 8546 (24 Hours) 
I 1 

To: SOFTWAU SUTENLAMTT 17 Howaida tail Laadoa SW1S WfU 
If you do not want to cut tlu magazine wr» your otaer out careful on pair, paper 

and gjote this r. jtibet ZXS 
I own a K computer wtucfc is a SPECTRUM: encase t cr«fje PC made 

) Software Supetmaritet OR Chuye my VSA ACCESS FJROCARD 
CARD humbet 

Signarxe 
Please «nte cMrly U we car. t read it ytrj wcr. t get it 
Name 
Address 

Phone if any in e 
Postcode 
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welcome 8 
The power of the pen - the pages 
where we get our say and you get yours. 

Galactoids 14 
Incredible! A machine code game for any 
Spectrum, easily entered in BASIC and 
provided by master programmer, Gavin 
Smyth. 

Logo and Turtles .20 
There has been a lot of interest lately in 
the use of languages on the Spectrum 
other than BASIC - FORTH is already 
available. In this article, Tim Hartnell 
discusses logo, a language currently 
under development for the Spectrum. 

Taken to Book . . . 2a 
A scoop for ZX Computing! A program 
taken from the new book, '100 
Programs for the ZX Spectrum' by I 
McLean and J Gordon. 

Spectrum Lessons 28 ^ ^ ^ * 
Mike Edmunds goes back to school to 
give us his thoughts on some of the new 
educational software available for the 
Spectrum. 

Battlefield 

S-i- f 
• -vV ' 

Guitar Tutor 37 
.-•J'' Our thanks to Alan Renwick for this 

,v<j£ superb Spectrum program. Use it 
. yourself, enter it for a musical friend or 

take it to school to impress your music 
teacher. 

Moonlander 44 
• . Can you bring the Spectrum shuttle to a 

safe landing? Find out with Gary 
** Moore's excellent game. 

Readers' Reviews . 48 
Cutting comment or pleasing praise -

^ the opinions in this section are entirely 
~ up to you. 

Editor's Project . . 53 
_ How did we produce the listings herein? 
- Can the Spectrum be used for word 

processing? Find out all this and more in 
' this month's exciting instalment! 

Flatman 56 
'Cleanliness is next to Godliness' - so 
says J Dave Rogers in this ZX81 game! 

Datafile 60 

Tanks for the memory I A real challenge 
to your driving skills from James 
Thuiiby. " j A 

There must be 101 uses for Nigel Salt's 
all-purpose Spectrum filing system. How 

^ about keeping track of all the ZX 
Computing contents? . . 

• t 
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Shoot and Decide. 6 8 • Graph It! 94 • Bookshelf 1 3 9 
Gone but not forgotten - we bring you 
Shoot the Target and Decision Maker -
two ZX80 programs from Mike Haslam. 

The ZX81 Soft 
Selection 72 
Nick Pearce gives us his considered 
opinion of some of the latest ZX81 
software releases. 

Club Corner 76 
Want to find out more about computing? 
Exchange articles and ideas? See our 
club page for details of national and 
international ZX user groups. 

Quicksort 77 
Give Smith looks at a miscellaneous 
selection of Spectrum software. 

Don't just write it. graph it! A plotting 
program from Paul Bates. 

The Petron 
Trichord e . .97 
Making music and sound effects on the 
ZX81 or Spectrum is easy with this unit 
- or is it? Colin Christmas investigates. 

Patrick Cain examines a selection of the 
latest computer books and is pressed 
into giving a report. 

Problem Page.. .142 
Peter Shaw gets to grips with more of 
your difficult, unusual and infuriatingly 
awkward questions. 

The Soft Touch . . 1 0 0 • Conversion Tips . 145 
What's new on the Spectrum software 
scene? James Walsh has taken a look. 

The Martian 
Affair . .104 
The ZX81 takes you where no man has 
ever been before! A Turner pilots you to 
this adventure game. 

Competition 80 • Biorhythms 
Fed up with untidy leads? Putting pen to 
paper could be the answer to all your 
problems! Win a super computer cabinet 
in our easy-to-enter competition. 

112 
How are your emotional, physical and 
intellectual states? More to the point, 
what are they? All is revealed by Patrick 
Garfield. 

Maniac Munchers . 83 News 117 
Go for your guns in this original 
Spectrum challenge from M Parrish, 

Our regular round up of new releases and 
events in the world of ZX computing. 

All Change 88 All at Sea 124 
Put more character into your Spectrum 
programs with this useful utility from P 
Matthews. 

Sail round the world in the comfort of 
your own home. A fascinating simulation 
for the ZX81 from Eric Hutchinson. 

The 1K corral 91 | warlock 132 
The best of 1K programs to try, modify 
and enjoy from a selection of readers. 

Fight the forces of evil with HT Walker's 
Spectrum adventure. 

The grass is always greener. . . David 
Nowotnik helps you get to the other side 
of the fence with the aid of his 
conversion sheet. 

Machine 
Specifications . .147 
A reference guide to the ZX80. ZX81 
and the ZX Spectrum. It's all herel 

Please note that Sinclair. ZX. ZX80. ZX81. ZX 
Spectrum. ZX Microdrive. ZX Interface. ZX Net. 
Microdrive. Microdrive Cartridge, ZX Printer, and 
ZX Power Supply are all registered trademark! of 
Sinclair Research Ltd 

Subscription rates: UK £12 70 including pottage 
Airmail and other rates upon application to ZX 
Computing. Subscriptions. PO Box 35. Wolsey 
House, Wotse* Road. Heme) Hempstead. Herts 
HP2 4SS 

ZX Computing is constantly on the took-out for 
wen written articles and programs If you think 
that your efforts meet our standards, please feel 
free (o submit your work to us for consideration 

Al submitted material should be typed tf possi-
ble; handwritten work w i be considered, but 
please use your neatest handwriting Any pro-
grams submitted should be listed, e cassette of 
your program alone will not be considered Al pro-
grams must come complete with a fun explanation 
of the operation and. where relevant, the Uruc 
ture. Spectrum programs should be accompanied 
with a cassette of the program as well as the 
Rating. 

Al submissions wil be acknowledged and any 
published work w» be peld for at competitive 
rates. Al work for consideration should be sent to 
the Editor at our Golden Square address 
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GET THE RIGHT AN 
ON YOUR SPE^H 

u p mains h u m f r o m ^our bociv ana 
a r circuit design airectw into mg\tai input 

P r o p o r t i o n a l i t y g ives vast possibilities tor m o r e interesting games 

* Each Tr lckst lck c o m e s w i t h its o w n inter lace i n d u c e d in the once 

. u p t o e i g h t i n te r faces can b e stacked Into each other for V 8 
s i m u l t a n e o u s p layers l O w n V 8 player g a m e is fcttaktlcs at t i o v 

* w o r k s w i t h m o s t K e m p s t o n c o m p a t i b l e so f tware , and w i t h our new 
p r o g r a m m a b l e a d a p t o r < n o fo r Trlckstlck owners* It works w i t h M*y 
s o f t w a r e 

* Easy t o p r o g r a m even fo r p ropor t iona l games 
* in t h e s h o p s s o o n NOW avaiiabie by mai\ t e l ephone order at t i f t so 

m 0 

TRICKSTI 
The revolu 
Runs Rings roi 
ordinary joystick 
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An anniversary 
Two years ago this month, I had 
my first close encounter of the 
Sinclair kind. The speed of 
development in the field of home 
computing has already created a 
generation gap and many old 
hands can be heard muttering "I 
remember w h e n . . . " 

Way back in the good(?) old 
days (1981 -2) computers were 
for the dedicated hobbyist; 
fanatics huddled in secret dens 
reading underground publica-
tions and wielding unlicenced 
soldering irons. 

Sir Clive. then simply 
"Uncle" Clive. changed all that 
with ads in the national press for 
the ZX81. The result of this 
flagrant exposure was an in-
terest in the erstwhile 'boffin' 
magazines and they in turn 
began to cater for the users of 
the new machine. 

I remember looking for these 
rare publications lurking at the 
back of the occasional specialist 
newsagents, the joy and excite-
ment when one actually 
featured a 1K ZX81 program) 
Who cared if it was bug ridden 
and mediocre — it was recogni-
tion! 

Then came the advent of the 
magazine for the "home com-
puter user", two at first, cater-
ing for all the machines: one be-
ing for games players and the 
other with a bias toward pro-
gramming. 

A strange phenomena was 
observed with these generalised 
magazines — the programs for 
the other machines always look-
ed better than the ones for your 
machine. The era of the program 
converter was born. 

At this stage of the pro-
ceedings, the breed of com-
putists was special indeed. Ow-
ing to late deliveries and 
especially the infamous RAM 
pack wobble, programmers 
tended to be possessed of in-
finite patience and almost 
mystical fatalism. 

Many names which were to 
become part of the legend of 
Sinclairology were bom at this 
stage, often in garages, back 
rooms and other unlikely places. 
Names to set the heart poun-
ding, DK'Tronics, Artie, Mikro-
Gen. to mention only a few. 

I suppose commercialism ar-
rived with the Spectrum. The 
possibilities for high class pro-

.... 
.A*: ••'-v-vt-'.TV V 

gramming, from games to home 
business, was soon spotted by 
the software houses. 

Meanwhile, on the publica-
tion front, the magazines had 
expanded and developed in-
to a specialist range. Each of the 
makes of machine had at least 
one magazine and in the 
newsagents, they had emerged 
from behind the 'glamour' 
magazines and womens ' 
weeklies and taken over whole 
counters. 

Soon the first colour, full 
page advert appeared, the era of 
professional software had arriv-
ed. More monthlies, bi-
monthl ies, quarterlies, 
weeklies: the shelves creaked! 

Today's programmer seems 
to be generally more demanding 
and less likely to accept delays 
and problems. Quite rightly too, 
we have now reached the age of 
mass production. 

Although many bemoan this 
raising from the level of the 
specialist to that of the "every 
home should have one", I con-
tinue to be excited by the expan-
ding field of human ingenuity. 

The launch of the QL, the 
latest in the Sinclair range, con-
tinues the saga and, whilst I 
don't long for the "good old 
days", in the words of the well 
known welsh comedian, I'm 
glad that "I was there!" 

(Excerpt from "A Biased View" 
by Ed) 

Who and what 
Seriously though, this issue is 
something special. All our 
regular writers are here plus a 
few new names to grace the 
pages of ZX Computing. 

We welcome and introduce 
Mike Edmunds who assesses 

some of the educational soft-
ware, Clive Smith who looks at 
the more unusual programs and 
Colin Christmas, a man of 
music, who checks out a 
musical box for the ZX81 /Spec-
trum. 

And of course, our readers 
who provide some of the best 
programs published. Try Galac-
toids, a machine code game for 
any Spectrum which is entered 
by an easy BASIC program; 
Datafile, a comprehensive filing 
program or Guitar tutor, have 
you ever fancied yourself as a 
budding Eric Clapton? Programs 
abound for all tastes; games of 
logic or reaction, utilities and 
hints and tips. Also news, 
reviews — what more could you 
want? A competition? Of 
course! 

This issue also sees the result 
of my project to produce a 
clearer listing printout and I'm 
sure you'll agree that they are 
much easier to read. This should 
mean less eyestrain and less 
chance of making an error when 
entering them. I tell you all about 
how it was set up in this issue, 
and also how feasible it is to use 
the Spectrum for word process-
ing. 

Service with a 
smile? 
Being a computer nut myself, I 
often phone companies as a 
private individual and not in my 
capacity as Editor. There seems 
to be a wide range of attitudes 
between companies and, in 
general, this tends to reflect on 
their product. 

The next time you decide to 
spend your well earned cash on 
that ingenious device advertised 
in the mags, try giving the com-
pany a phone call first to ask for 

more details. You'll get a good 
idea of the product from the at-
titude they adopt on the phone! 

I think this ties in with my 
comments on the development 
of the market, there are many 
who are meeting the challenge 
and are full of enthusiasm and 
energy but unfortunately, some 
are still in the back room days. 

Contributions 
We are always on the lookout 
for good programs and articles 
for future issues of ZX Com-
puting, and where better to look 
than to our own readers. If, 
when reading through the 
magazine, you think you can 
write programs as well, or better 
than, our present contributors, 
then let's hear from you. 

All contributions are, of 
course, paid for at very com-
petitive rates. So if you've got 
your eye on a new ZX add-on or 
you'd just like to supplement 
your pocket money, get writing! 
It is vital, though, that all the pro-
grams you send us are totally 
original, and not 'borrowed' or 
'adapted' from other magazines 
or books. (When Tim Hartnell 
was siting in the Editor's chair, 
he even received 'original' con-
tributions he himself had written 
for his own books!) 

Any kind of program 
(business, domestic, educa-
tional, or just fun) will be 
welcomed, but particularly 
those which use ZX BASIC in 
clever and efficient ways, or 
those which employ certain 
routines which can be re-used 
on other programs. 

Program listings are vital, 
along with a clear explanation of 
how the program is con-
structed, what it does and what 
the user can expect to see once 
the program is RUN (a screen 
dump is particulary valuable in 
this respect). When submitting 
Spectrum programs, it is very 
important to remember to 
enclose a cassette of the pro-
gram as well as the listing, as 
this will allow us to check the 
program before publication. 

The last word 
Enough of the introduction, on 
with the show I 

Ray Elder 
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Home and Dl? 
Dear ZX Computing, 
It was great to see my program, 
Home Base, published in the 
Feb/Mar issue of the magazine. 
However, I have noticed a cou-
ple of small faults which I would 
like to correct. 

In line 5, the GO TO 8 can of 
course be omitted as line 8 
comes next anyway! A more 
serious fault occurs on line 
2025 where it reads 7 and not 
8. The correct line should be: 

LET Dl = Dl + 1 :IF D l < 8 THEN 
GO TO 2035 

This error means that there 
would be no level 7.1 hope this 
didn't spoil anyone's enjoyment 
of the game and apologise. 

Yours faithfully, 
David Naytor 
Leeds 

Don't get the 
hump! 
Dear ZX Computing, 
Thank you for the review of our 
utility. Grasp (price £6.50) in 
the Dec/Jan issue of ZX Com-
puting, but you gave us the 
wrong name! To avoid confu-
sion, it should be Camel Micros 
(not software) at 33a Commer-
cial Road. Weymouth, Dorset. 

Could we also mention that, 
in response to users' requests, a 
separate User Guide with fully 
worked examples should now 
be available. This will comple-
ment the reference manual pro-
vided with the cassette. 

Yours faithfully, 
J R Keneally 
Weymouth 

As is usual, x and y are the 
horizontal and vertical scales. 
The next input, "p" , represents 
half the number of sides of the 
spiral. For example, p = 2 gives a 
four sided spiral. If p = 2.05 then 
there should be 4.1 sides which 
the computer draws as a revolu-
tion of the square. 

ins and outs of 
Nuclear Attack 
Dear ZX Computing, 
I'm sure that many of your 
readers who typed in the 
Nuclear Attack game in the 
Dec/Jan issue will have had 
trouble with their bombsight and 
firing. This is because the 
keyboard scanning system 
which the author used does not 
give the same result on all Spec-
tnjms. He is not alone, some 
commercial companies have 
slipped up on this! 

The command which is caus-
ing all the problems is the IN 
function and any program 
published which uses this is like-
ly to give some people problems. 
The easiest way to change your 
program is to check the value 
returned by the IN function 
when no key is pressed: the 
value assumed by the program is 
255 but mine returned 191. 

To check enter the following 
line: 

9200 PRINT AT0,0;IN 65278: 
GO TO 9200 

You can have the original pro-
gram in the computer while you 
do this if you wish, and type 
GOTO 9 2 0 0 newline. The 
number displayed at the top of 
the screen is the default or base 
value: pressing any key on the 
left-hand half of the bottom row 
will cause the value displayed to 
change. 

Once you know the base 
value and the specific values for 
particular keys then you can ad-
just the control values accor-
dingly. Replace 65278 with 
each of the numbers used in the 
program, (Note 65022 is check-
ed but not used — probably left 
over from an earlier version and 
can be left out.) Find out the 
values for specific keys and then 
alter lines 135,990,1010 to 
1 0 3 5 , 
2050. 

Here are my alterations bas-
ed on the base value of 191, if 
this is the number which your 
Spectrum produces then you 
only need to make these 
changes. 135 and 990 to: 

IF IN 65278 + IN 64510 + IN 
57342 + IN 4 9 1 5 0 < 7 6 4 
THEN GO SUB 1000 

Delete lines 1010 to 1035 in-
clusive and replace with: 

1010 LET x = x + (IN 64510 = 
1 87 ANDx<30) - (IN 64510 = 
189 A N D x > 0 ) 
1020 LET y = y - ( I N 5 7 3 4 2 < j O Z C 
191 AND y >0 ) + (IN 491 
191 AND y < 19) 

Alter line 2050 to: 

2050 IF IN 6 5 2 7 8 < 191 THEN 
GO SUB 6000 

I hope that this will help you to 
get this and other pro-
grams working and I would like 
to say that even with the odd er-
ror, I think ZX Computing offers 
the best variety, reviews and all 
round value of any of the 
magazines on the market. 

Yours faithfully, 
A Herbert, 
Somerset 

Round and round \ 
Dear ZX Computing, 
I enclose a short program which 
draws Spirals. Usually you input 
1 for the x and y values but if you 
enter a greater or lesser number, 
then the pattern drawn is bigger 
or smaller. 

5 INPUT 10 INPL'T x , y "ft Nun be/- p Lease • • « * 

is PLOT i2e-,ee 20 FOP a=0 TO 5C0$PI STEP PI/p 30 DPftW XfafSIN a,y»a*COS a ^ 4-0 NEXT a W 
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i.x 

1 0 3 R U E " C R R R R C E " L I N E 6 0 
2 0 S R O E " r a c e c o d e " C O D E 3 2 7 6 8 , 

1020 
3 0 V E R I F Y " " 
4-0 V E R I F Y " " C O D E 
5 0 S T O P 
6 0 C L E R R 3 2 7 6 © : L O A D " " C O D E 
7 0 C L 5 . P R I N T R T 3 , l ; " H E E ^ a ^ ; 

R T 4 , 1 , a a i m ; •• = L E F T " ; R T 3 , 1 9 
; " H a a a j g " ; R T 4 , 1 9 ; " 0 3 3 3 3 " ; " = R I G 
H T " ; R T 7 , 10-; " S Y M B O L ~ ; R T 8 , 1 0 / " S H 
X F T " = R C C E L E R R T O R " ; R T 2 1 , 5 j " P 
R E S S R N V K E Y T O S T R R T " 

8 0 P R U S E 0 
1 0 0 C L S : R R N D O M I Z E U 6 R 3 3 6 6 1 

Listing to load the machine code in the recing car game, Dec /Jan 

Try these values for p, with x 
and y equal to 1 in each case: 

0.98, 2.05,0.85, 1,55,2.35, 
1.33 

Then try varying x and y eg: 

x = 0.5,y = 0.4,p = 0.77; 
x»0 .2 ,y®0.15 ,p= 1.33 

An even wider range of pattern 
can be obtained by adding 
"OVER 1" to the program. 

Yours faithfully, 
Simon White 
Gloucestershire 

zx international 
Dear ZX Computing, 
We take this opportunity to in-
troduce ourselves as one of the 
leading institutes providing 
computer education and training 
in India. We conduct courses in 
BASIC and COBOL as well as 
System Analysis and Design. 

We have been retained by 
some of the leading schools in 
India to conduct computer train-
ing classes for school children in 
the age group of 8 years and 
above. We have developed 
some schedules for these 
lessons and have commenced 
experimental classes already. 
These classes have been 
designed so that practice ses-
sions are held on the ZX Spec-
trum. 

Through the columns of your 
magazine we would like to re-
quest readers to let us know 
about any special educational 
software that may be available 
for this age group. Since this is a 
pioneer venture in India where 
computer training has been in-
troduced at middle school level, 
we request readers to give 
special consideration and send 
us as much material as possible 
to make this scheme a success. 
Thanking you. 

10 

Yours faithfully. 
Aren Luther, Systems Manager 
International Systems Services 
(P) Ltd 
810 Meghdoot 
94 Nehru Place 
New Delhi 
India 

Dear ZX Computing, 
Could your readers help me with 
a problem that I have come 
across? Are there any com-
panies that sell programs of 
basic or intermediate German 
for the 16K ZX81? 

) would be grateful for any 
help you may be able to give and 
may I say many thanks for a 
brilliant magazine which even 
manages to find its way to Ger-
many. 

Yours faithfully, 
LCPL M A Jones 
W Germany 

We will forward any information 
from readers that will help Mr 
Jones with his lanuage problem. 

series of articles on machine 
code and would love a lot more 
on machine code in future 
issues. 

Could I point out eight faults 
in an otherwise superb racing 
car game in the Dec/Jan issue. 
Ait the following is in hex: 

1 At address 8103 it should be 
69 instead of 49. This produces 
the correct lower case " i " in 
"Distance" in the window. 
2&3 At address 8164 and 
8165 these bytes were missing 
and should be 11 (Code for 
PAPER) and 07 (Code for 
WHITE). 
4 At address 82A1 it should be 
D8 RET C and not C8 RET Z. 
5 At address 82C7 there should 
be a RET instruction eg C9. This 
one was missing. 
6&7 Now comes the crucial 
mistake that was difficult to 
find. The call address to the 
ROM CL-SCR0LL for scrolling 
the lower part of the screen was 
in the reverse order eg: CD 0E00 
which means CALL 000E, and is 
not the place to call. It should 
have been CD 000E which calls 
at address 0E00. 
8 The last error is at address 
8351 which is CO meaning RET 
NZ. It should have been C8 
which means, as the mnemonic 

at the side in the magazine says. 
RETZ. 

Thank you again for a wonderful 
magazine and I hope these cor-
rections are of help to some of 
your readers though I think Toni 
Baker's articles are so good that 
most of your readers will have 
worked out the program for 
themselves. 

Yours faithfully, 
Adam M Momcilovic 
West Yorkshire 

Our thanks also to Ray M Tarr of 
Bracknell and Andrew R Broome 
of Macclesfield who pointed out 
these errors in the Dec/Jan 
issue. Andrew sent in the 
listing above which loads the 
machine code, prints screen in-
structions and starts the pro-
gram. 

Feeling sheepish 
Dear ZX Computing, 
1 think Toni Baker's machine 
code series has been superb. 
Once again could I point out 
several bugs that have crept into 
the printed version of the Word-
sheep program in the Feb/Mar 
edition of ZX Computing. 

Starting from page 45, the 
corrections are as follows: 

1 23 instructions after ORG 
EBOO, the mnemonic LDIR is 
correct but the coding says 
ED80 which means LDI. This 
should have read EDBO. 
2 On the same page, the first in-
struction after ORG EB68 reads 
LD, BC, 0060 which is correct 
but the two bytes in the coding 
are the wrong way round. They 
should be 016000 and not 
010060. 
3 Over on page 46 the next in-
struction after A RANDOM 
should read JR NZ. R RAN-
DOM. The coding, 20FDTis then 
correct. 
4 Seven instructions after 
TRANSFER U in the next col-
umn, the nmemonic LD 
BC.8003 is correct but the 
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coding should read 010380 and 
not 01 3080. 
5 At the third instruction of 
WIPE, the instruction reads INC 
DE which should be INC HL. The 
coding is then right with 23. 
6 On page 48, two instructions 
before PR LOOP, the coding 
should read 21COEA and not 
2100EA. 
7 & 8 The last bugs are to be 
found two instructions after 
PR LOOP on page 48 and two 
instructions after R FIND 2 
on page 49. In both cases the 
mnemonics should read 
JRNZ . . . and not JRZ. . . 

I hope my letter is of some use to 
your readers but again, I would 
imagine that most of them 
would have been able to debug 
the program for themselves. 

May I suggest that the 
"YOUR" subroutine in Toni's 
final paragraph could be a SAVE 
file routine so that set letters 
could be SAVEd for further use? 

Yours faithfully, 
Adam M Momcilovic 
West Yorkshire 

Our thanks to Mr F J Cooper of 
Basildon and Patrick Giordmania 
of E London who also spotted 
these errors. 

New horizons 
Dear ZX Computing, 
I was interested to see the use 
made of the large characters 
routine from the Horizons tape in 
the Christmas Card program 

Dec/Jan issue, as I also have 
been investigating how to use it 
in my own programs. 

The procedure described in 
the article is fine provided your 
program runs within the stan-
dard 1 6K. To use it in a larger 
program requiring the 48K 
machine, the routine must be 
relocated higher up the memory, 
but since there are jumps to 
specific addresses within the 
routine certain bytes must be 
changed. 

The simplest procedure I 
have found is as follows: 

1 Enter CLEAR 65023 
2 Find "walls" on HORIZONS 
but do not load it, 
3 Enter LOAD " c " C O D E 
65024,300 and load the bytes, 
then 
4 POKE the value 254 into the 
following addresses: 65111, 
65131, 65152, 65179 and 
65276, 

To call the routine incorporate 
the BASIC subroutine (lines 
3000,3010 in Christmas Card) 
with 32256 changed to65024 
(argument of USR next to last 
statement). Save after the pro-
gram by typing SAVE' ' c ' 'CODE 
65024,300 and load by begin-
ning your program (the autorun 
line) with CLEAR 65023:LOAD 
"c"CODE 65024. 

Of course, if your program 
runs in 16K it is better to heave 
the routine at 32256 so that it 
will work on a 16K machine. 

Perhaps it may be useful to 
set down the variables needed 
to use the routine, xs is the 
enlargement factor horizontally, 
ys is the enlargement factor ver-
tically, yy is the number of pixel 
lines from the top of the screen 
to the top of the characters (the 
corresponding xx is calculated in 
line 3000), p$ is the string of 
characters to be printed (max 
length 32/xs). The routine also 
uses the variables i,n and w so 
these should not be in use when 
the routine is called. 

Yours sincerely, 
J B Thorpe 
Lancashire 

Many a slip... 
Dear ZX Computing, 
1 received a letter this week from 
A J Sheasby who thought he 
had come across a small bug in 
my program, Valley of Death, in 
the Feb/Mar issue. I regret to 
say that he is absolutely right — 
there is a bug which manifests 
itself, only in special cir-
cumstances at the very end of 
the game. 

I had fixed this bug even 
before I sent you the program. 
Indeed, the fault is cleverly solv-
ed by line 765. What is not 
nearly so clever though is that 
line 765 is never actually reach-
ed! The problem is that, in 
renumbering the lines just prior 
to sending you the program I 
made a careless slip and forgot 
to alter one of the GOTO 
statements. The error lies in line 
730 which reads: 

730 IF A (X ,V )<>0 THEN 
GOTO 770 

The line should read as follows: 

730IFA(X,V)<>0THEN GOTO 
765 

This small change allows line 
765 to do its duty in ridding the 
program of its minor flaw which, 
admittedly, only crops up on the 
rarest of occasions. 

Thank you for publishing the 
program and I humbly apologise 
for the slip-up. 

Yours faithfully, 
Jerome K Laskowski 
London SE6. 

Vital statistics 
Dear ZX Computing, 
Thanks for printing my program. 
Statistical Analysis for the Spec-
trum in the Oct/Nov issue of 
your magazine. However, unfor 
tunately you used notes from an 
early copy of the program with 
the updated listing. 

The program actually gives 
you mean, SD, CV(%), SEM, 
minimum,' maximum, median, 
print/alter data, print ranked 
data. The tests are regression, 
correlation, F-test, 2-sample 
t-test plus graph drawing and 
bar-chart routines. Any page 
can be copied by pressing 'c' in-
stead of enter. Data output to 
the ZX printer is automatic if n is 
greater than 21, although this 
could be changed to just F»RINT 
if no printer is available. 

The original bubblesort 
routine I devised was slow as 
you said, However, I later 
altered this to a Shell-Metzner 
type of routine which only takes 
about three minutes to sort 100 
data pairs and not 1 5 minutes. It 

is extremely fast for less than 50 
data pairs. I hope this did not 
deter any readers from typing in 
the program. 
NB: CV = Coefficient of varia-
tion, not variables. 

All the best, 
Greg Turnbull 
Sunderland 

Break in 
Dear ZX Computing, 
1 was messing about one day 
with the IN statement on my 
48K Spectrum and discovered 
an alternative way to break into 
a program: pressing keys Z, 
Symbol Shift and Caps Shift at 
the same time stops the com-
puter. It then gave the report, L 
BREAK into program, 10:1. 

This is useful if you do not 
want to use the Break and Caps 
Shift keys. 

Yours faithfully, 
Peter Ryan 
Middlesex 

Sorry! 
Danger UXB: Feb'Mar issue. 
Unfortunately, the author of this 
game was incorrectly given as 
Roger Harmsworth. Our 
apologies to Mr Mark Harm-
sworth who should have receiv-
ed the credit for this program. 

A slight error crept into the 
Pelmanism program in the 
Feb/Mar issue: in line 460 the 
word copy should be deleted 
and replaced with the plus (+ ) 
sign. 

Our apologies for any confu-
sion! 
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JUST AROUND THE CORNER, A NEW 

SLACK CRYSTAL 

4 
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BLACK CRYSTAL 

The Classic, six program adventure 
game lor the 48K Spectrum and 16K 
ZXBl computers No soil ware 
collection is complete without it 
Black Crystal is an excellent graphics 
adventure and a well thought out 
package Sinclair User. April 83 
Slack Crystal has impressed me by 
its sheer quantity and generally high 
quality ol presentation I am afraid I 
have become an addict Home 
Computing Weekly. April B3 
Spectrum 48K 18OK of program m 
Six parts onfy £7.50 
ZX81 16K over 100K ot program m 
seven parts only £7.50 
WHY PAY MORE FOR LESS OF 
AN ADVENTURE? 

THE CRYPT by Stephen Renton 

Prepare yourself (or the many 
challenges that shall confront you 

when you dare to enter THE CRYPT 
You will battle with giant scorpions. 
Hell spawn. Craners. Pos - Negs and 
if you are unlucky enough — the Dark 

Cyclops in this arcade style 

Available now for the 48K Spectrum 
al £4.95 

THE ADVENTURES OF 
ST. BERNARD 

An exciting, tast moving, machine 
code, arcade game where you guide 
your intrepid St Bernard through the 
perils of the icy wastelands to rescue 
his Mistress from the clutches ot the 
abominable snowman 

Available tor 48K Spectrum £5.75 

STARFORCE ONE 

Take on the robot guardians of the 
central computer in a superbly 

stylised three dimensional battle 
game 

(100*i machine code arcade action) 

i Aval table for 48K Spectrum £5.95 
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ZX81 COMPENDIUM 

Alien Inlruder, Wumpui Adventure. 
Numerology, Hangman. 
Hieroglyphics. Movie Mogul. 

The ideal software package lor all 
16K ZX81 owners Six major 
programmes on two cassettes for 
only £6.50 
Alien Intruder/Hieroglyphics — Both 
programs make good use of graphics 
.and words to make a very entertain-
ing package Sinclair user Aug 92 
Alien. Hit'fogiyphics Wumpus Movie 
— A varied mix from Carnelt. all 
featuring imaginative responses and 
graphics and all of them good games 
for all ages (Hieroglyphics is 
particularly good for children) 
Popular Computing Weekly Aug 82 

THE DEVIL RIDES IN 

I uttered the last incantations a a the 
clock struck thirteen All fell silent 

except for a taint rustling in the 
corner. From out o< the shadows they 
came, all Hell's fury against me but I 
was nol defenseless until th* Angel 

ot Death, astride a winged horse, 
joined trie battle Avoiding his bolts 

of hell lire. I took careful aim My 
chances were slim, but il my tuck 

held 

(Fast moving, machine code, all 
action. Arcade game) 

Available lor 48K Spectrum £5.95 

The above are available through most good computer stores or direct from: 

CARNELL SOFTWARE LTD., 
North Weylands Ind. Est., Molesey Road, Hersham, Surrey KT12 3PL. 

DEALERS: Contact us for your nearest wholesaler. 
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COMING SOON 

"THE WRATH OF MAGRA" 

The first born has been destroyed. The 
Black Crystal of Beroth has been 
banished The alliance of Evil has been 
defeated by the armies of Lord Fendal. So 
ends the Third Age. Now we invite you to 
write your name in the history of the 
Fourth Age of the Third Continent. 

You will meet friends and enemies, old 
and new. in the long awaited sequel to 
Volcanic Dungeon. Using high resolution 
graphics and combining the best qualities 
of "Black Crystal" and "Volcanic 
Dungeon", we will allow you to become 
part of this tale of revenge. 

"The Wrath of Magra" comes as three. 
48K programmes on cassette, boxed with 
instruction manual and book detailing the 
history of the Third Continent and the 
many spells you will be using throughout 
the game. 

NOTE: "The Wrath of Magra" is a com-
plete adventure. You need not buy 
"Volcanic Dungeon" or "Black Crystal" to 
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SPECTRUM CAME 

At last! A program that over-
comes the problem of the speed 
(or lack of it) of Sinclair BASIC. 
This machine code space 
invaders-type game occupies 
just over 1K and so will run on 
either the 16K or 48K Spec-
trum. This is not at attempt to 
teach machine code programm-
ing, but with the instructions 
given, anyone can run the pro-
gram without having to unders-
tand it. 

The object of the game is to 
destroy the eight coloured 
spiderlike aliens randomly mov-
ing about the screen dropping 
bombs all the time. Naturally 
you have to hit them dead cen-
tre, but if a bomb touches your 
gun at all, bang! If you are invad-
ed, you only lose a life, not the 
whole game. To begin with, the 
game is easy since the gun 
moves at eight times the speed 
of an invader but after you have 
bumped off the first three 
without trying, the remaining 
aliens move at a fifth of the guns 
speed — to get the last one, you 
have either to be pretty quick or 
very lucky! After this, you get 
another sheet with an extra life, 
but games do not normally last 
for more than three screenfuls of 
aliens. 

The aim of the 
program 
There are several reasons for 
writing this program: 
1 To make a game less predic-
table than the familiar legions 
marching across the screen in 
neat rows. This randomness 
adds to the difficulty, keeping 
games short and defeating 
those show-offs who hog the 
space invaders machine all 
evening. 
2 To keep kids (and adults!) out 
of the way by making the games 
colourful, noisy, simple to 
operate and totally uncrashable 
(famous last words). The con-
trols are: Z for left. X for right 

and space to fire. There is no 
return to BASIC in the program 
(to prevent cries of "Hey! 
They've stopped moving!"), so 
the only way to dispel the 
menace forever is to pull the 
plug-out — but beware, the 
game is addictive. 
3 To cause endless frustration 
with the aliens' continuous chir-
ping and high scores not even in 
three figures. (My best so far is a 
mere quarter century and the 
score counter can clock up to 
9999.) 
4 Finally, to show how the 
Spectrum ROM can be used to 
simplify progamming by perfor-
ming the more fundamental 
duties such as printing. 

interesting 
routines 
Here are a few of the techniques 
used in the program to get a lot 
out of the machine without typ-
ing too much in: 

RANDOM NUMBERS: The 
subroutine RND (address 
32056d) returns a fairly ran-
dom number in the A register. 
What it does is step a pointer 
through the ROM and return the 
value of that location (random 
enough for this purpose 
although there is a distinctly 
non-random region) an unused 
region of over IK starting at 
14446d, where all the memory 
locations contain 255d. This 
provides an interesting short 
period every three sheets or so 
when the aliens move uniformly 
without dropping bombs and 
with a distinct sound, but they 
are still just as frustratingly 
tricky to hit. 

SOUND: The subroutine BLEEP 
(31677d) is used to emit a ran-

dom short tone. It is there simp-
ly to slow the program a little, it 
can be slowed still more by in-
creasing the value of DE in this 
routine (equivalent to POKEing 
a larger number of locations 
31683d). This routine calls the 
ROM subroutine BEEPER 
(949d) which controls the 
loudspeaker. This is one of the 
few routines that corrupts the 
IX register pair, hence the 
PUSH IX and POP IX near it in 
the program in places. 

To use BEEPER, OE should con-
tain a number equal to INTffre-
quency'duration) and HL 
should contain INT(437500d/ 
frequency-30.12 5d). 
For example, to play the note A 
440Hz for 2.5 seconds: 

DE contains INT(440'2.5) = 
1 lOOd 
HL contains INT(437500/440-
30.125) = 962d 

INVADER CONTROL: The IX 
register pair is used to hold the 
start of the individual invader 
databases, greatly simplifying 
code since, for example, the in-
vader column is always (IX + 1) 
regardless of the invader being 
used. 

Graphics galore 
The remainder of the routines 
deal with graphics: 

BORD1 (8859d): This sets the 
border to the colour contained 
in the A register. For example, 
to set a red (code 2) border: 

LD A,2 
CALL B0RD1 

CHANOPEN (5633d): Before 
writing to the screen, it must be 
opened for printing. The upper 
screen is channel " S " with 
code 2, so to prepare for prin-
ting: 

LD A,2 
CALL CHANOPEN 

PRSTRING (8252d): This prints 
a string of characters of length 
BC which starts at the address 
contained in DE. For example, 
to print the word "Sinclair" 
which is held in the ROM at 
5440d: 

LD DE,5440d 
LD BC,8; length of word 
CALL PRSTRING 

OUTNUM1 (6683d) : This 
routine prints out the integer 
contained in BC, it is used to 
print line numbers. The number 
must be positive and less than 
10000. 

No check has been made for 
overflow of this type since it is 
unlikely that such a score will 
be reached.) 

CLS (3435d); This routine CLSET (3545d): There are two 
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ways to move the print posi-
tion. One is to use the AT code 
1226) followed by position with 
PRSTRING or RST 10. This 
method is used in the PRINT 
routine, address 32034d. The 
other method is to use CLSET: 
for this, B contains 24d-row; C 
contains 33d-column. For ex-
ample: 

PRINT AT 5,6 ;is equivalent to: 
LDB,19d ,(24-5) 
LD C,27d M33-6) 
CALL CLSET 

You will notice that RST 10 oc-
curs frequently in the program 
— this calls the main printing 
routine which displays the 
character with code held in A, It 
will cope with any character, in-
cluding tokens, paper and ink 
controls, and position controls. 
For example, to print a blue 
"X" : 

LDA A,16d ;INK control code 
RST 10 

. colour code for blue LD. A,1 
RST 10 
L A,88d 
RST 10 

;code for " X " 

The subroutine MAININIT 
(31 206d) takes care of setting 
up some system pointers: 

UDG: Rather than move all the 
data for the graphics characters 
into the user defined area, the 
program changes the system 
variable UDG (23675d) to 

point to the graphics data 8t the 
end of the program. Iff Moham-
med can't come to the moun-
tain . . . ) 

ATTRP: Loading location 
23693d with 7 is equivalent to 
PAPER 0: INK 7. In general, this 
system variable contains: 

FLASH * 1 2 8 d + BRIGHT * 
64 d + PAPER * 8 + INK 

MASKP: Loading 23694d with 
255d is equivalent to INK 8: 
PAPER 8: FLASH 8: 

BRIGHT 8 - setting ink and 
paper to transparent so that 
screen colours will not be af-
fected by anything printed — 
the alternative to this would be 
complex colour controls before 
each print. 

There is also a general listing 
of the whole program (see 
listing 4). 

Most of the information on 
ROM routines was found in Dr 
Ian Logan's book, 'Understan-
ding your Spectrum', which 
contains a lot of valuable infor-
mation on other routines and 
machine code for the Z80. 

Typing it in 
We received the listing of this 
program in full HEX, 
Mnemonics and REM form-
unfortunately this ran to 16 
pages! The present form was 
obtained by a program which 
created the lines in listing 1 by 
PEEKing at the code from the 
tape of the program supplied. 

Each line of the listing con-
sists of ten DATA bytes plus a 
checksum to help ensure that 
errors are eliminated. The 
method of entering these codes 

10 DATA 2 0 3 , 2 3 0 , 1 2 1 , 2 0 3 , 7 , 1 2 : 
, 2 0 3 , 6 4 , 1 2 2 , 3 3 , 1 3 1 4 

2 0 DATA 8 1 , 1 2 3 , 6 , 8 , 5 8 , 7 8 , 1 2 3 , 
1 6 7 , 4 0 , 8 2 , 7 7 0 

3 0 DATA 3 8 , 7 3 , 1 2 3 , 1 6 7 , 4 0 , 6 1 , 9 
4 , 3 3 , 8 6 , 3 3 , 7 7 6 

4 0 DATA 2 2 9 , 1 9 7 , 2 1 3 , 2 2 1 , 2 2 3 , 2 
2 1 , 1 2 6 , 1 , 1 6 7 , 4 0 , 1 6 4 0 

3 0 DATA 4 0 , 2 0 3 , 2 0 3 , 1 2 1 , 2 2 1 , 2 2 
9 , 6 , 8 , 3 3 , 8 1 , 1 1 4 7 

6 0 DATA 1 2 3 , 9 4 , 3 3 , 8 6 , 3 3 , 2 2 9 , 1 
9 7 , 2 1 3 , 2 2 1 , 2 2 3 , 1 4 6 0 

7 0 DATA 2 2 1 , 1 2 6 , 1 , 1 6 7 , 4 0 , 9 , 2 0 
3 , 1 3 1 , 1 2 1 , 2 0 3 , 1 2 2 6 

8 0 DATA 1 3 1 , 1 2 1 , 2 0 3 , 1 6 8 , 1 2 1 , 1 
9 3 , 2 2 3 , 1 6 , 2 2 8 , 2 2 1 , 1 6 4 9 

9 0 DATA 2 2 3 , 1 9 3 , 2 2 3 , 1 6 , 1 8 5 , 2 4 
, 1 7 8 , 3 3 , 7 8 , 1 2 5 , 1 2 8 2 

1 0 0 DATA 3 2 , 1 7 , 6 4 , 0 , 3 3 , 0 , 3 2 , 2 0 
3 , 1 8 1 , 3 , 3 8 7 

1 1 0 DATA 2 4 , 1 6 0 , 2 0 5 , 1 9 6 , 1 2 2 , 2 4 
, 1 5 2 , 2 2 1 , 1 2 6 , 0 , 1 2 3 0 

1 2 0 DATA 2 5 4 . 2 1 , 1 9 2 , 2 0 5 , 2 7 , 1 2 4 
, 4 2 , 7 3 , 1 2 5 , 4 3 , 1 1 0 6 

1 3 0 DATA 3 4 , 7 3 , 1 2 5 , 2 0 5 , 2 0 9 , 1 2 3 
, 2 0 1 , 2 2 1 , 1 2 6 , 0 , 1 3 1 6 

1 4 0 DATA 3 3 , 7 9 , 1 2 5 , 1 9 0 , 1 9 2 , 2 2 1 
, 1 2 6 , 1 , 3 3 , 1 9 0 , 1 1 9 2 

1 3 0 DATA 2 0 4 , 2 0 8 , 1 2 3 , 2 0 1 , 2 2 1 , 1 
2 6 , 5 , 2 5 4 , 2 1 , 1 9 2 , 1 5 5 5 

160 DATA 2 2 1 , 7 0 , 6 , 5 8 , 7 6 , 1 2 5 , 2 0 
5 , 1 8 7 , 1 2 1 , 2 0 5 , 1 2 7 4 

1 7 0 DATA 1 8 6 , 1 2 4 , 2 0 1 , 6 1 , 1 8 4 , 2 0 
4 , 2 7 , 1 2 4 , 6 0 , 1 8 4 , 1 3 5 5 

160 DATA 2 0 4 , 2 7 , 1 2 4 , 6 0 , 1 8 4 , 2 0 4 
, 2 7 , 1 2 4 , 2 0 1 , 2 0 5 , 1 3 6 0 

1 9 0 DATA 1 , 1 2 3 , 2 0 5 , 2 4 9 , 1 2 4 , 2 2 1 
, 1 2 6 , 6 , 1 6 7 , 1 9 6 , 1 4 1 8 

2 0 0 DATA 1 1 8 , 1 2 4 , 2 0 5 , 1 2 9 , 1 2 3 , 2 
0 5 , 2 2 8 , 1 2 4 , 5 8 , 8 0 , 1 3 9 4 

2 1 0 DATA 1 2 3 , 1 6 7 , 1 9 6 , 1 5 0 , 1 2 4 , 2 
O J , 3 3 , 7 4 , 1 2 6 , 3 4 , 1 2 3 0 

2 2 0 DATA 1 2 3 , 9 2 , 6 2 , 7 , 3 3 , 1 4 1 , 9 2 
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, 1 1 9 , 6 2 , 2 3 5 , 9 8 6 
2 3 0 DATA 3 3 , 1 1 9 , 1 7 5 , 2 0 3 , 1 5 5 , 3 4 

, 5 8 , 1 2 0 , 9 2 , 1 1 1 , 1 1 0 4 
2 4 0 DATA 2 3 7 , 9 5 , 2 3 0 , 3 1 , 1 0 3 , 3 4 , 

1 1 8 , 9 2 , 2 0 1 , 1 7 5 , 1 3 1 6 
2 5 0 DATA 5 0 , 7 3 , 1 2 5 , 6 2 , 4 , 5 0 , 7 8 , 

1 2 5 , 2 0 5 , 1 0 7 , 8 7 9 
2 6 0 DATA 1 3 , 6 2 , 2 , 2 0 5 , 1 , 2 2 , 1 7 , 1 

5 3 , 1 2 5 , 1 , 6 0 1 
2 7 0 DATA 3 2 , 0 , 2 0 5 , 6 0 , 3 2 , 1 , 5 , 2 4 

, 2 0 5 , 2 1 7 , 7 8 1 
2 8 0 DATA 1 3 , 2 3 7 , 7 5 , 7 1 , 1 2 5 , 2 0 5 , 

2 7 , 2 6 , 1 7 , 1 9 7 , 9 9 3 
2 9 0 DATA 1 2 5 , 1 , 1 3 3 , 0 , 2 0 5 , 6 0 , 3 2 

, 6 2 , 1 9 1 , 2 1 9 , 1 0 2 8 
3 0 0 DATA 2 5 4 , 2 3 0 , 1 , 3 2 , 2 4 8 , 2 0 1 , 

2 0 5 , 1 0 7 , 1 3 , 6 2 , 1 3 5 3 
3 1 0 DATA 2 , 2 0 5 , 1 , 2 2 , 1 7 , 1 5 3 , 1 2 5 

, 1 , 3 2 , 0 , 5 3 8 
3 2 0 DATA 2 0 5 , 6 0 , 3 2 , 1 , 5 , 2 4 , 2 0 5 , 

2 1 7 , 1 3 , 2 3 7 , 9 9 9 
3 3 0 DATA 7 5 , 7 1 , 1 2 5 , 2 0 5 , 2 7 , 2 6 , 1 

, 2 6 , 2 4 , 2 0 5 , ? 8 5 
3 4 0 DATA 2 1 7 , 1 3 , 2 3 7 , 7 5 , 7 3 , 1 2 5 , 

2 0 5 , 2 7 , 2 6 , 1 , 9 9 9 
3 5 0 DATA 1 5 , 2 4 , 2 0 5 , 2 1 7 , 1 3 , 2 3 7 , 

^ 5 , 7 8 , 1 2 5 , 6 , 9 9 5 
3 6 0 DATA 0 , 2 0 5 , 2 7 , 2 6 , 3 3 , 0 , 8 8 , 6 

2 , 7 , 6 , 4 5 4 
3 7 0 DATA 1 2 8 , 1 1 9 , 3 5 , 1 6 , 2 5 2 , 6 1 , 

2 5 4 , 2 , 3 2 , 2 4 5 , 1 1 4 4 
3 8 0 DATA 6 2 , 8 , 5 0 , 7 5 , 1 2 5 , 3 3 , 8 1 , 

1 2 5 , 6 , 8 , 5 7 3 
3 " 0 DATA 3 5 , 8 6 , 3 5 , 2 1 3 , 2 2 1 , 2 

2 5 , 1 7 5 , 2 2 1 , 1 1 9 , 1 4 2 4 
4 0 0 DATA 6 , 2 2 1 , 1 1 2 , 0 , 2 2 1 , 5 2 , 0 , 

2 0 5 , 5 6 , 1 2 5 , 9 9 8 
4 1 0 DATA 2 3 0 , 2 , 6 1 , 2 2 1 , 1 1 9 , 4 , 2 0 

5 , 5 6 , 1 2 5 , 2 3 0 , 1 2 5 3 
4 2 0 DATA 1 5 , 1 9 8 , 8 , 2 2 1 , 1 1 9 , 1 , 1 6 

, 7 1 8 , 6 2 , 7 , 8 6 5 
4 3 0 DATA 5 0 , 7 6 , 1 2 5 , 1 7 5 , 5 0 , 8 0 , 1 

2 5 , 2 0 1 , 1 7 , 1 8 5 , 1 0 8 4 
4 4 0 DATA 1 2 5 , 1 , 1 2 , 0 , 2 0 5 , 6 0 , 3 2 , 

3 3 , 3 2 , 8 8 , 5 8 8 
4 5 0 DATA 1 7 , 3 3 , 8 e , 6 , 8 2 , 2 2 9 , 2 1 3 

, 1 9 7 , 2 0 5 , 5 6 , 1 1 2 6 
4 6 0 DATA 1 2 5 , 1 , 1 2 7 , 2 , 1 1 9 , 2 3 7 , 1 

7 6 , 2 4 1 , 2 4 5 , 4 7 , 1 3 2 0 
4 7 0 DATA 2 3 0 , 7 , 6 0 , 1 0 3 , 2 0 5 , 5 6 , 1 

2 5 , 1 1 1 , 1 7 , 1 6 , 9 3 0 
4 8 0 DATA 0 , 2 0 5 , 1 8 1 , 3 , 1 9 3 , 2 0 9 , 2 

2 5 , 1 6 , 2 2 2 , 3 3 , 1 2 8 7 
4 9 0 DATA 0 , 4 8 , 1 7 , 8 0 , 0 , 2 0 5 , 1 8 1 , 

3 , 2 0 1 , 2 2 1 , 9 5 6 

5 0 0 DATA 1 2 6 , 0 , 2 2 1 , 1 1 9 , 2 , 2 2 1 , 1 
2 6 , 1 , 2 2 1 , 1 1 9 , 1 1 5 6 

5 1 0 DATA 3 , 2 0 5 , 5 6 , 1 2 5 , 2 3 0 , 1 5 , 3 

2 , 1 5 , 2 0 5 , 5 6 , 9 4 2 

5 2 0 DATA 1 2 5 , 2 3 0 , 3 , 3 2 , 5 , 2 2 1 , 5 3 
, 0 , 2 4 , 3 , 6 9 6 

5 3 0 DATA 2 2 1 , 5 2 , 0 , 2 2 1 , 1 2 6 , 4 , 2 2 
1 , 1 3 4 , 1 , 2 2 1 , 1 2 0 1 

5 4 0 DATA 1 1 9 , 1 , 2 5 4 , 1 , 4 0 , 1 5 , 2 5 4 
, 3 0 , 4 0 , 1 1 , 7 6 5 

5 5 0 DATA 2 2 1 , 1 2 6 , 0 , 1 6 7 , 4 0 , 5 , 2 5 
4 , 2 1 , 2 0 0 , 2 4 , 1 0 5 8 

5 6 0 DATA 1 2 , 2 2 1 , 1 2 6 , 2 , 2 2 1 , 1 1 9 , 
0 , 2 2 1 , 1 2 6 , 3 , 1 0 5 1 

5 7 0 DATA 2 2 1 , 1 1 9 , 1 , 2 2 1 , 1 2 6 , 1 , 2 
5 4 , 2 , 2 0 4 , 1 2 0 , 1 2 6 9 

5 8 0 DATA 1 2 3 , 2 5 4 , 2 9 , 2 0 4 , 1 2 0 , 1 2 
3 , 2 0 5 , 5 6 , 1 2 5 , 2 3 0 , 14 6*? 

5 9 0 DATA 1 5 , 2 0 4 , 1 2 0 , 1 2 3 , 2 2 1 , 1 2 
6 , 6 , 1 6 7 , 1 9 2 , 2 0 5 , 137<? 

6 0 0 DATA 5 6 , 1 2 5 , 2 3 0 , 1 , 1 9 2 , 2 2 1 , 
1 2 6 , O*, 2 2 1 , 1 1 9 , 1 2 9 1 

6 1 0 TATA 5 , 2 2 1 , 1 2 6 , 1 , 2 2 1 , 1 1 9 , 6 
, 2 0 1 , 2 2 1 , 1 2 6 , 1 7 4 ? 

6 2 0 DATA 4 , 2 3 ? , 6 8 , 2 2 1 , 1 1 9 , 4 , 2 0 
I . 2 0 5 , 1 8 9 , 1 2 3 , 1 3 7 1 

6 3 0 DATA 3 3 , ? 6 , 1 2 5 , 6 2 , 1 2 7 , 2 1 9 , 
2 5 4 , 2 3 0 , 1 , 3 2 , 1 1 5 9 

6 4 0 DATA 1 5 , 5 8 , 8 0 , 1 2 5 , 1 6 7 , 3 2 , 9 
. 1 2 6 , 5 0 , 8 0 , ? 4 2 

6 5 0 DATA 1 2 5 , 6 2 , 2 1 , 5 0 , 7 ° , 1 2 5 , 1 
2 6 , 5 0 , 7 7 , 1 2 5 , 8 4 0 

6 6 0 DATA 6 2 , 2 5 4 , 2 1 9 , 2 5 4 , 2 0 3 , 8 7 
, 3 2 , 1 , 5 2 , 2 3 0 , 1 3 9 4 

6 7 0 DATA 2 , 3 2 , 1 , 5 3 , 1 2 6 , 2 3 4 , 4 , >1 
0 . 3 . 2 5 4 , 7 6 " 

6 8 0 DATA 2 7 , 1 9 2 , 5 8 , 7 7 , 1 2 5 , 1 1 9 , 
2 0 1 , 2 0 5 , 5 6 , 1 2 5 , 1 1 8 5 

6 9 0 DATA 2 4 6 , 1 5 , 1 7 , 1 6 , 0 , 3 8 , 1 , 1 
I I , 2 2 1 , 2 2 9 , 8 9 4 

7 0 0 DATA 2 0 5 , 1 8 1 , 3 , 2 2 1 , 2 2 5 , 2 0 1 
, 3 3 , 7 5 , 1 2 5 , 5 3 , 1 3 2 2 

7 1 0 DATA 6 2 , 1 4 7 , 2 2 1 , 7 0 , 0 , 2 2 1 , 7 
8 , 1 , 2 0 5 , 7 3 , 1 0 7 8 

7 2 0 DATA 1 2 4 , 1 7 5 , 2 2 1 , 1 1 9 , 1 , 5 0 , 
8 0 , 1 2 5 , 4 2 , 7 3 , 1 0 1 0 

? 3 0 DATA 1 2 5 , 3 5 , 3 4 , 7 3 , 1 2 5 , 5 8 , 7 
2 , 1 2 5 , 1 8 8 , 4 0 , 8 7 5 

7 4 0 DATA 7 , 5 6 , 1 1 , 3 4 , 7 1 , 1 2 5 , 2 4 , 
6 , 5 8 , 7 1 , 4 6 3 

7 5 0 DATA 1 2 5 , 1 8 9 , 5 6 , 2 4 5 , 1 , 2 6 , 2 
4 , 2 0 5 , 2 1 7 , 1 3 , 1 1 0 1 

7 6 0 DATA 2 3 7 , 7 5 , 7 3 , 1 2 5 , 2 0 5 , 2 7 , 
2 6 , 1 , 5 , 2 4 , 7 9 8 

7 7 0 DATA 2 0 5 , 2 1 7 , 1 3 , 2 3 7 , 7 5 , 7 1 , 
1 2 5 , 2 0 5 , 2 7 , 2 6 , 1 2 0 1 

7 8 0 DATA 2 0 1 , 5 8 , 7 6 , 1 2 5 , 6 , 2 1 , 7 9 
. 6 2 , 1 4 4 , 2 0 5 , 9 7 7 

7 9 0 DATA 7 3 , 1 2 4 , 1 , 1 3 , 2 4 , 2 0 5 , 2 1 
7 , 1 3 , 3 3 , 7 8 , 7 8 3 

8 0 0 DATA 1 2 5 , 5 3 , 6 , 0 , 7 8 , 2 0 5 , 2 7 , 
2 6 , 6 2 , 2 2 , 6 0 4 

8 1 0 DATA 2 1 5 , 5 8 , 7 9 , 1 2 5 , 2 1 5 , 5 8 , 
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8 0 , 1 2 5 , 2 1 5 , 6 2 , 1 2 3 2 

8 2 0 DATA 3 2 , 2 1 5 , 1 7 5 , 5 0 , 8 0 , 1 2 5 , 
2 0 1 , 2 2 1 , 2 2 " , 2 4 5 , 1 5 7 3 

8 3 0 DATA 1 9 7 , 6 , 2 1 , 1 2 0 , 5 0 , 7 7 , 1 2 
5 , 1 9 3 , 1 9 7 , 6 2 , 1 0 4 8 

8 4 0 DATA 1 5 0 , 2 0 5 , 2 0 5 , 1 2 4 , 1 9 3 , 2 
4 1 , 2 4 5 , 1 9 7 , 2 0 5 , 2 0 5 , 1 " 7 0 

8 5 0 DATA 1 2 4 , 5 8 , 7 7 , 1 2 5 , 7 1 , 1 6 , 2 
3 2 , 1 9 3 , 2 0 5 , 1 4 , 1 1 1 5 

8 6 0 DATA 1 2 5 , 2 4 1 , 2 2 1 , 2 2 5 , 1 7 5 , 2 
0 5 , 1 5 5 , 3 4 , 2 0 5 , 1 8 6 , 1 7 7 2 

3 7 0 DATA 1 2 4 , 2 0 1 , 6 2 , 2 2 , 2 1 5 , 2 2 1 
. 1 2 6 , 5 , 2 1 5 , 2 2 1 , 1 4 1 2 

8 8 0 DATA 1 2 6 , 6 , 2 1 5 , 6 2 , 3 2 , 2 1 5 , 2 
2 1 , 5 2 , 5 , 6 2 , 9 9 6 

8 9 0 DATA 2 2 , 2 1 5 , 2 2 1 , 1 2 6 , 5 , 2 1 5 , 
2 2 1 , 1 2 6 , 6 , 2 1 5 , 1 3 7 2 

9 0 0 DATA 6 2 , 1 5 4 , 2 1 5 , 2 0 1 , 3 3 , 7 9 , 
1 2 5 , 6 2 , 2 2 , 2 1 5 , 1 1 6 8 

9 1 0 DATA 1 2 6 , 2 1 5 , 5 8 , 3 0 , 1 2 5 , 2 1 5 
, 6 2 , 3 2 , 2 1 5 , 5 3 , 1 1 8 1 

9 2 0 DATA 4 0 , 1 3 , 6 2 , 2 2 , 2 1 3 , 1 2 6 , 2 
1 5 , 5 8 , 8 0 , 1 2 5 , 9 5 6 

9 3 0 DATA 2 1 5 , 6 2 , 1 5 3 , 2 1 5 , 2 0 1 , 1 7 
5 , 5 0 , 8 0 , 1 2 5 , 2 0 1 , 1 4 7 7 

9 4 0 DATA 6 2 , 2 2 , 2 1 5 , 2 2 1 , 1 2 6 , 5 , 2 
1 5 , 2 2 1 , 1 2 6 , 6 , 1 2 1 ° 

9 5 0 DATA 2 1 5 , 6 2 , 3 2 , 2 1 3 , 1 7 5 , 2 2 1 
, I 1 9 , 6 , 2 0 1 , 2 0 5 , 1 4 5 1 

9 6 0 DATA 3 4 , 1 2 5 , 3 8 , 2 , 2 2 , 0 , 2 0 5 , 
5 6 , 1 2 5 , 2 3 0 , 8 3 7 

° 7 0 DATA 3 1 , 9 5 , 2 0 5 , 1 8 1 , 3 , 2 0 5 , 5 
6 , 1 2 5 , 2 0 5 , 1 5 5 , 1 2 6 1 

9 8 0 DATA 3 4 , 2 0 1 , 5 8 , 7 7 , 1 2 5 , 6 , 2 1 
, 7 9 , 2 0 5 , 1 4 , 8 2 0 

9 9 0 DATA 1 2 5 , 5 8 , 7 6 , 1 2 5 , 6 , 2 1 , 7 9 
, 6 2 , 1 4 4 , 2 0 5 , 9 0 1 

1 0 0 0 DATA 3 4 , 1 2 5 , 2 0 1 , 2 2 1 , 7 0 , 2 , 2 
2 1 , 7 8 , 3 , 2 0 5 , 1 1 6 0 

1 0 1 0 DATA 1 4 , 1 2 5 , 2 2 1 , 7 0 , 0 , 2 2 1 , 7 
8 , 1 , 6 2 , 1 4 7 , 9 3 9 

1 0 2 0 DATA 2 0 5 , 3 4 , 1 2 3 , 2 0 1 , 6 2 , 2 2 , 
2 1 5 , 1 2 0 , 2 1 5 , 1 2 1 , 1 3 2 0 

1 0 3 0 DATA 2 1 3 , 6 2 , 8 , 2 1 5 , 6 , 4 , 6 2 , 3 
2 , 2 4 5 , 2 1 5 , 1 0 6 4 

1 0 4 0 DATA 2 4 1 , 1 6 , 2 5 1 , 2 0 1 , 2 4 5 , 6 2 
, 2 2 , 2 1 5 , 1 2 0 , 2 1 5 , 1 5 8 8 

1 0 5 0 DATA 1 2 1 , 2 1 5 , 6 2 , 8 , 2 1 5 , 2 4 1 , 
2 4 5 , 2 1 5 , 2 4 1 , 6 0 , 1 6 2 3 

1 0 6 0 DATA 2 4 5 , 2 1 5 , 2 4 1 , 6 0 , 2 1 5 , 2 0 
1 , 2 2 9 , 4 2 , 1 1 8 , 9 2 , 1 6 5 8 

1 0 7 0 DATA 3 5 , 6 2 , 6 3 , 1 6 4 , 1 0 3 , 3 4 , 1 
1 8 , 9 2 , 1 2 6 , 2 2 5 , 1 0 2 2 

1 0 8 0 DATA 2 0 1 , 0 , 0 , 0 , 0 , 8 , 0 , 0 , 3 , 0 
,212 

1 0 9 0 DATA 0 , 9 7 , 1 2 5 , 1 0 4 , 1 2 5 , 1 1 1 , 
1 2 5 , 1 1 8 , 1 2 5 , 1 2 5 , 1 0 5 5 

1 1 0 0 DATA 1 2 5 , 1 3 2 , 1 2 3 , 1 3 9 , 1 2 5 , 1 
4 6 , 1 2 5 , 0 , 0 , 0 , 9 1 7 

1 1 1 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 1 2 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 1 3 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 1 4 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 ! 5 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
1 1 6 0 DATA 0 , 0 , 0 , 2 2 , 0 , 0 , 3 2 , 8 3 , 6 7 

, " ' 9 , 2 8 3 
1 1 7 0 DATA 8 2 , 6 9 , 3 2 , 4 8 , 3 2 , 3 2 , 3 2 , 

3 2 , 7 6 , 1 0 5 , 5 4 0 
1 1 8 0 DATA 1 1 8 , 1 0 1 , 1 1 5 , 3 2 , 3 2 , 3 2 , 

7 2 , 7 3 , 8 3 , 6 7 , 7 4 5 
1 1 " 0 DATA 7 " , 8 2 , 6 9 , 3 2 , 4 8 , 2 2 , 1 1 , 

1 1 , 7 1 , 6 5 , 4 9 0 
1 2 0 0 DATA 7 7 , 6 9 , 3 2 , 7 9 , 8 6 , 6 9 , 8 2 , 

2 2 , 4 , 1 1 , 5 3 1 
1 2 1 0 DATA 7 3 , 7 8 , 8 6 , 6 5 , 6 8 , 6 9 , 8 2 , 

8 3 , 1 3 , 1 3 , 6 3 0 
1 2 2 0 DATA 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 0 , 

9 0 , 6 2 , 3 2 , 4 1 7 
1 2 3 0 DATA 1 0 9 , 1 1 1 , 1 1 8 , 1 0 1 , 1 1 5 , 3 

2 , 1 0 8 , 1 0 1 , 1 0 2 , 1 1 6 , 1 0 1 3 
1 2 4 0 DATA 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 0 , 

8 8 , 6 2 , 3 2 , 4 1 5 
1 2 5 0 DATA 1 0 9 , 1 1 1 , 1 1 8 , 1 0 1 , 1 1 5 , 3 

2 , 1 1 4 , 1 0 5 , 1 0 3 , 1 0 4 , 1 0 1 2 
1 2 6 0 DATA 1 1 6 , 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 6 0 

. 8 3 , 8 0 , 6 7 , 5 4 7 
1 2 7 0 DATA 6 2 , 3 2 , 1 0 2 , 1 0 5 , 1 1 4 , 1 0 1 

, 1 1 5 , 1 3 , 1 3 , 3 2 , 6 8 9 
1 2 8 0 DATA 3 2 , 8 0 , 1 1 4 , 1 0 1 , 1 1 5 , 1 1 5 

, 3 2 , 6 0 , 6 9 , 7 8 , 7 9 6 
1 2 9 0 DATA 8 4 , 6 9 , 8 2 , 6 2 , 3 2 , 1 1 6 , 1 1 

1 , 3 2 , 9 8 , 1 0 1 , 7 8 7 

1 3 0 0 DATA 1 0 3 , 1 0 5 , 1 1 0 , 1 3 , 1 3 , 1 3 , 
1 3 , 1 3 , 1 4 7 , 1 4 8 , 6 7 8 

1 3 1 0 DATA 1 4 9 , 3 2 , 3 2 , 1 5 3 , 3 2 , 1 5 4 , 
3 2 , 1 3 3 , 3 2 , 3 2 , 8 0 1 

1 3 2 0 DATA 1 3 0 , 1 5 1 , 1 5 2 , 3 2 , 3 2 , 1 3 0 
, 1 5 1 , 1 5 2 , 3 2 , 3 2 , 1 0 3 4 

1 3 3 0 DATA 1 5 3 , 3 2 , 1 5 4 , 3 2 , 1 5 3 , 3 2 , 
3 2 , 1 4 7 , 1 4 8 , 1 4 9 , 1 0 3 2 

1 3 4 0 DATA 0 , 0 , 1 , 0 , 4 , 3 1 , 5 1 , 2 5 4 , 6 
0 , 2 5 5 , 6 5 6 

1 3 5 0 DATA 9 0 , 3 6 , 1 2 6 , 2 5 5 , 1 8 9 , 2 4 , 
0 , 0 , 1 2 8 , 0 , 8 4 8 

1 3 6 0 DATA 3 2 , 2 4 8 , 2 0 4 , 1 2 7 , 8 , 2 0 , 3 
4 , 6 5 , 1 , 1 0 2 , 3 4 1 

1 3 7 0 DATA 2 4 , 0 , 0 , 1 2 6 , 2 1 9 , 1 5 3 , 2 5 
5 , 1 9 5 , 1 2 6 , 6 0 , 1 1 5 8 

1 3 8 0 DATA 2 4 , 3 6 , 6 7 , 1 2 8 , 1 3 0 , 7 6 , 4 
8 , 0 , 2 2 4 , 3 0 , 7 6 3 

1 3 9 0 DATA 0 , 3 1 , 2 2 4 , 7 , 5 6 , 1 9 2 , 1 2 9 
, 6 6 , 3 6 , 1 2 9 , 8 7 0 

1 4 0 0 DATA 1 2 9 , 3 6 , 6 6 , 1 2 9 , 3 , 2 8 , 2 2 
4 , 7 , 2 4 8 , 0 , 8 7 0 

1 4 1 0 DATA 1 2 0 , 7 , 0 , 2 4 , 6 0 , 6 0 , 6 0 , 2 
4 , 6 0 , 0 , 4 1 5 

1 4 2 0 DATA 1 0 2 , 6 0 , 2 4 , 2 4 , 6 0 , 1 2 6 , 6 
O , 0 , O , O , 4 5 6 
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are slightly different for the 16 
and 48K Spectrums: 

48K Enter both listings 1 and 
2a and RUN the program, cor-
recting any errors that are 
reported. 
16K Do not enter listing 1 but 
enter listing 2b and RUN the 
program, enter each of the 11 
numbers in each DATA line one 
number at a time. If you make a 
mistake the program will tell 
you and you witl need to re-
enter that line. 

Saving 
Before testing the program it 
MUST be saved on tape. Even 
though we have laken great 
pains to foolproof the entering 
system, it is still possible for an 
error to slip through! 

First, remove the BASIC 
listing (if you entered it in the 
48K mode make a copy on tape 
just "in case by using NEW — 
the machine code is quite safe 
— then enter listing 3. To save 
both the loader and m/c enter 
GOTO 40. start the tape and 
press and key. After a few 
seconds the "start tape" 
message appears again, press 
another key and the m/c witl be 
saved. Verify both sections by 
V E R I F Y " " and then 
VERIFY""Code. 

To start the game either 
reload it from tape or enter 
RANDOMISE USR 31000. If all 
is well the instructions will be 
displayed and look out! 

If it crashes then switch off, 
enter listing 4, RUN. reload the 
program and check each 
number until you find the 

mistake (not forgetting to ig-
nore the last number of each 
DATA line), POKE the address 

given with the correct number. 
Now follow the saving pro-
cedure again. 

L I S T I N G 2 a 
1 0 9 9 REM * * 48K LOADEP * * 
2 0 0 0 CLEAR 3 0 9 9 9 : RESTORE 
2 0 1 0 FOP i = 3 1 0 0 0 TO 3 2 4 1 7 S T E P 1 
0 : L E T c*-0 

2 0 7 0 FOP j - 0 TO 9 : READ a : POKE 
( j • j ) , a : L E T c - c + a : NEXT j 
2 0 3 0 PEAD a : I F a <> c THEN 

: P P I N T F L A S H 1 J " E R R O R AT 
" t 1 - 3 0 9 9 0 : F L A S H 0 : STOP 

2 0 4 0 NEXT i 

CLS 
L I N E 

L I S T I N G 2 b 
1 0 9 0 r e m * * 1 6 K LOADER * * 

CLEAR 3 0 9 ^ 9 : RESTORE 
PGR i » 3 1 0 0 0 TO 3 2 4 1 7 S T E P 

2000 
2 0 1 0 FOR 1 « 3 1 0 0 0 TO 3 2 4 1 7 S T E P 1 
O 
2 0 2 0 L E T c - 0 : FOP j T O 9 : I N P U 
T a ! POKE t i + j ) f a : L E T c « c * a : NE 
XT j 
2 0 3 0 I N P U T a : I F a <> c THEN CL 
S ! P R I N T F L A S H H " E R R O R AT L I N 
E " ! i - 3 0 9 9 0 : F L A S H 0 : GO TO 2 0 2 0 
2 0 4 0 NEXT i 

L I S T I N G 3 
9 REM * * I N I T I A L PROGRAM * * 

10 CLEAR 3 0 9 9 9 
2 0 LOAD " " CODE 
3 0 RANDOMIZE USR 3 1 0 0 0 
4 0 SAVE " g a l a c t s " L I N E 10 
5 0 SAVE " m c • CODE 3 1 0 0 0 , 1 4 1 8 

L I S T I N G 4 
1 REM * * C H E C K I N G PROGRAM * * 
3 CLEAR 3 0 9 9 9 : LOAD " " CODE 

10 FOR i - 3 1 0 0 0 TO 3 2 4 1 7 
2 0 P R I N T " A d d r e s s - " I i I " - " J PEE 

K i 
3 0 NEXT i 

START Call MAININIT :Set system variables, 'random' 
number pointer. 

NEWG Call NEWGAME :Reset score(O), lives!4); print 
instructions; wait until ENTER is 
pressed. 

SCREEN Call SETUP :Print score, hiscore, lives; set 
screen attributes (in bands of 
different inks). 

MAINLOOP For each invader - Test 
lives; if none, GOTO 
ENDGAME. If invader pointed 
to is dead, try next; 
GOTO MOVES. 

Calt UPDATE :Call MOVINVDR :1 in 1 6 chance of row change 
(% up, % move down). 
Check limits; if on edge or top, 
restore old position. 
If on bottom, return from 
MOVINVDR. 
If on edge, reverse direction. 
Random 1 in 16 chance of 
reverse. 
If bomb not dropped, Vi chance 
of drop; copy invader position 
into bomb. 
Erase otd invader, print new 
one. 

Call INVDRPRNT 

If bomb dropped. 
Call MOVBOMB 

Call KEYBOARD 

Call GUNPRINT 
if bullet fired, 
Call MOVBULLET 

For each invader 
CHECK If alive, Call 

LASTROW 
Call H!TINVDR:1f bullet and 

invader co-
incident. 

Call HITGUN 

Call 
BLOWINVDR 

:lf bomb has hit 
gun. Call 
BLOWGUN 
If bomb is on 
bottom line. Call 
ERASEBOMB 

:Erase old bomb: move down a 
row; print new bomb. 
:Call BLEEP. 
If SPC pressed and bullet not 
fired, copy gun position into 
bullet. 
If Z pressed, move left. 
If X pressed, move right. 
If new position out of range, 
restore old co-ordinates. 
Erase old gun, print new one. 

:Erase old bullet; move up a 
row; 
If at top row, reset bullet else 
print new bullet. 

:lf invader on bottom line, blow 
up gun and invader. 
:Explosion (flashing, beeping). 
Reset bullet; signal dead 
invader; decrease number 

:invaders; increase score; 
update hiscore if necessary; 
print score and hiscore. 
:Explosion; reset bullet; 
decrease lives; print lives. 

:Erase bomb; 
ordinates. 

reset its co-

Loop back to CHECK for next invader. 
Loop back to M0VE8 until all 8 invaders updated. 
Go back to MAINLOOP to repeat sequence. 
ENDSCREEN Award extra life; beep low tone; start another 

screen by jumping to SCREEN. 
ENDGAME :Call DISPLAY print end message; flash screen 

and beep; beep very low tone. 
Start another game by jumping to NEWG. 
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REF. CC100 
£79.95 

REF. DLC200 
£185.00 

R*f. CC.100 — Especially designed kw your home computer system white! also 
giving plenty of storage space tor software magazines or perhaps a video 
recorder Keeps your equoment dust free. 

Standard Features! 
1 Smooth sliding shelf locks m position rust when you require D — and neatly 

has been designed to alkMv adequate 'Knee room' lor 
glides away after use 
2 The computer shell r to sit comfortably, and wil avoid programmers bacfc-ache 

Adequate room to position tape recorder, printer dec-doves etc alongside 
computer for ease of use 
4 All cables neatly and safely out of sight, while aBowtng all unite to be 
permanently connected rf desired 
5 Lots of storage space for cassettes, cartridges, books, hstmg paper, 
joysticks, etc 
6 With shelves and doors closed, instantly becomes an elegant piece of 
fumrture 
7 The tower shelf suitable for your video recorder or storage ol software, etc 
6 Smart Teak effect fmtsh 
9 Supplied as a flat-pack Very sanple to assemble, using just a screwdriver 
FuH instructions supplied 
10 Measurements Height32^ ri . Width36ns.Depth 16V.ins 
PRICE only C79 95 n d VAT 

Ref. DLC.200 — This cabinet has the same base features as model CC i 00 but 
comes m a real wood veneer firash Sen* n traditional Engksh style to a very hit î 
standard of workmanship this cabnet win grace any home Available m teak 
oak. mahogany or walnut with brass fittings 
PRICE £185 md VAT — tu>y assembled 

Ref. BHU 300 — A base home computer housmg orur m a teak effect hmsh 
Storage shelf tor magazines etc Supplied as a flat-pack, very simple to 
assemble Full instructions suppbed Measurements — 32" wide * 31 high i 
18 depth plus VDUbndpng unit 21 x6x12"(avaHableasaseparateun*) 
See Ref. BU.500 betow 

PRICE only f 46 95 n d VAT 

Ref. BHU 400 - Sraiar to BHU 300 but without the storage shelf 
Measurements — 32' w«Je*27' r«ghx 18depth plus VDUbndgng unit 21 * 
6 " * 1 2 " 

PRICE only C39 99 ind VAT 

Ref. BU.500 — BndgmgUmtorty-PnceC12 50«d VAT 

TERMS OF OFFER:- UK Mainland Customers only Please allow 28 days k* recent Cash with order or 
back if ncrt satisfied prcvxJed goods are returned undamaged at the customers expense lo Marcol Cafamets 

to one of the cre4t card accounts specified Money 
wittwi 72 hours of takng dekvery 

- X 

Total 

ORDER FORM 

Please supply me with the following cabinets -

Ref. No. Qty. Colour Price 

£ each 

£ each 

Delivery Charge £ 5.00 

I enclose my cheque for £ or please debit my 

Access/Barctaycard No. 

£ Name . . 

£ Signature 

Address 

Grand Total £ 

MARCOL CABINETS, PO BOX 69. SOUTHAMPTON so9 7EQ. TEL. (0703) 7311« <24HR ANSWERING) 



we welcome back Tim Hartnell who this issue 
gives us a fascinating article on Logo, a new 

language for the Spectrum and an introduction 
to turtle graphics. 

Logo is quite different from 
BASIC. It was designed with 
the lofty aim of being a 
language which would 'teach 
learning' and, to a certain ex-
tent, this aim has been realis-
ed. 

Pioneered by Dr Simon 
Papert when he was a Pro-
fessor of Mathematics and 
Educat ion at the 
Massachusetts Institute of 
Technology in the US (he has 
now moved to France where 
he is one of the leaders of the 
World Computer Centre), Logo 
is intended to be the very first 
programming language a per-
son learns. The first language 
you learn inevitably colours the 
way you program and the way 
you think about programming 
for the rest of your life. Pro-
ponents of Logo claim that the 
base provided by initial ex-
posure to Logo is a far more 
suitable one for future pro-
gramming excellence than is a 
language such as BASIC. 

Is there a basis for such a 
claim? Papert says that many 
teachers have only seen com-
puters as devices which can 
extend the traditional ways of 
doing things in the classroom, 
rather than as utterly new 
teaching tools. In contrast to 
this, Papert says Logo is a 
liberating device, which 
enables computers to be used 
to teach new and important 
skills, including the skill of 
'learning how to learn'. 

Fol lowing observations 
made by Jean Piaget that 
children are able to learn quite 
complex skills — such as being 
able to talk and walk — 
without formal training, and 
the fact that this highly-
effective informality was ab-
sent in traditional classroom 
teaching, Papert set out to 
create a language which would 
remedy this deficiency. Papert 
says most school instruction in 

computer programming puts 
the child almost in the position 
of being programmed by the 
computer. Logo, by contrast, 
puts the child firmly in charge. 

It does this by allowing the 
programmer to create new 
shapes and actions — such as 
one which draws a triangle — 
and then get the computer to 
execute this on demand, simp-
ly by entering TRIANGLE. 
BASIC has no such way of 
creating new commands and 
functions. 

Put just about anyone in 
France, let them live there for a 
while and they will become 
skilled French speakers, even if 
they had a prior concept of 
themselves as 'not good with 
languages'. The same holds 
true for mathematics, claims 
Papert. Part of Logos function 
is to allow users to 'live in 
Mathland' where there is no 
such thing as a person who is 
'not good at Maths'. In an arti-

cle, 'Logo in the Schools' 
(BYTE magazine, August 
1982, pp 116-134), Daniel 
Watt reports that 'teachers 
found that students who had 
taken part in the Logo classes 
were more willing to "argue 
sensibly about mathematical 
issues" and to explain their 
"mathematical difficulties 
clearly".' 

When computers were first 
developed, memory was at a 
premium. Programmers had to 
bend their thinking to the 
demands of the machine (such 
as integer variable name star-
ting with specific letters), 
regardless of how much extra 
work this added. The thinking 
that human beings should con-
tinue to humble themselves 
before the computer's de-
mands has continued. 

Although BASIC is relatively 
easy for a computer to inter-
pret as well as easy to teach, it 
is not a flexible language and 

labyrinthine program construc-
tions are sometimes needed. 
Papert and his team at MIT 
decided when developing Logo 
that they would not allow their 
work to be limited by computer 
technology. Rather than gear 
their thinking to the cheap (for 
the time) computers available 
when they began their work in 
the late sixties, the team work-
ed with the biggest main-
frames they could. 

The most familiar aspect of 
Logo is 'turtle graphics' when 
the computer controls the 
movement of a 'turtle' (a 
triangular shape on the screen) 
which leaves a trait behind it as 
it moves. Therefore, if the tur-
tle moves up the screen for an 
inch, turns through 80 degrees 
and moves another inch, turns 
and moves, turns and moves 
again , it will have traced out a 
square. 

The robot turtle used in schools in conjunction with Logo graphics programs. 
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[PROGRAMMING LANGUAGE! 

Turning turtle? 

Turtles move in 'turtle steps' 
(with a screen being about 
200 turtle steps high). A turtle 
command is often in the form 
of a direction (such as FOR-
WARD) followed by the 
number of turtle steps — FOR-
WARD 100 would cause the 
turtle to move half way up the 
screen (FORWARD is the 
direction the triangular cursor 
is facing). 

With Logo, the computer 
can be taught a sequence of 
moves, such as the one we 
described to trace out a 
square, and the sequence can 
be 'remembered' by the com-
puter under the name, say, 
SQUARE. Then, whenever we 
want the turtle to draw a 
square, we just enter 
SQUARE. A sequence of 
moves like this is called a pro-
cedure. The process of draw-
ing a square could be even 
simpler. Think of FORWARD 
100. The computer draws a 
line up the screen. The word 
RIGHT followed by a number 
turns the turtle to the right the 
number of degrees specified 
by the following number, so 
RIGHT 90 will make it turn 
through a right angle. Moving 
FORWARD 100 again will 
draw a line at right angles to 
the first. Follow this with 
RIGHT 90 and the turtle will 
turn through another 90 
degrees (and wilt now be fac-
ing down the screen). Going 
through the sequence FOR-
WARD 100 RIGHT 90 four 
times will draw a square. 

This should give us a hint as 
to how the procedure SQUARE 

can be created more simply. 
The Logo word REPEAT means 
just that. A number follows 
REPEAT, and the computer 
repeats the instruction which 
follows the number however 
many times are specified. So, 
to create a square-drawing 
program, we need the follow-
ing: 

TO SQUARE 
REPEAT 4 (FORWARD 100 
RIGHT 90) 
END 

Note that the first line of this 
program, TO SQUARE, is the 
procedure title line. Run it, and 
the computer then knows 
what a square is, and can pro-
duce one whenever it en-
counters the command 
SQUARE. As I'm sure you can 
appreciate, there is no such 
facility in BASIC for creating 
new commands at will. 

Logo has other useful com-
mands, as such as CLEAR-
SCREEN, and PENUP (which 
'lifts the pen' from the screen) 
and PENDOWN. You can draw 
a line, lift the pen up and move 
it to another part of the screen, 
put the pen down and continue 
drawing. 

Looking back to our defini-
tion of the procedure SQUARE 
above. You can see that if we 
had a way of entering the size 
(the 100 in our example) each 
time we ran the program, 
SQUARE could be used to 
draw squares of any size. 
Logo allows for this. If you in-
clude the variable name in the 
procedure title line, preceded 
by a colon, the computer will 
wait for you to enter the re-
quired information. 

TO SQUARE: LENGTH 
REPEAT 4 ( F O R W A R D 
:LENGTH RIGHT 90) 
END 

To run this, you enter SQUARE 
64 (replacing 64 with the side 
length you choose). 

From this, it is easy to see 
that we could do much more 
than just change the length of 
the side. We could easily 
define a procedure which 
allows you to specify not only 
the length of the side, but the 
number of repeats, and the 
angle through which the turtle 
will turn. If you're creating 
mental pictures of the effects 
of each of these changes, 
you'll see what a powerful tool 
we now have on our hands. 

TO SHAPE :MANY :ANGLE 
:LENGTH 
REPEAT :MANY (FORWARD 
:LENGTH RIGHT :ANGLE) 
END 

This simple procedure holds a 
wealth of extraordinary ef-
fects. 

To draw a triangle, with 
sides 35 steps long, you'd just 
enter: 

SHAPE 3 1 20 35 

A star with each line 55 steps 
along could be drawn with: 

SHAPE 5 144 55 

We will end our brief introduc-
tion to turtle graphics by poin-
ting out that once the com-
puter has been taught a word 
such as SQUARE, this pro-
cedure can be used within fur-
ther definitions. That is, tf you 
wanted the computer to print a 
shape, then move just a little 
to the side, then draw the 
shape again, and repeat this a 
number of times, you could 
define the following procedure 
(assuming that the procedure 
SQUARE had previously been 
defined): 

TO AMA2ING :MANY 
REPEAT :MANY (SQUARE 50 
FORWARD 1 > 
END 

There are four 
features of Logo: 

important 

1 P R O C E D U R E S The 
language works by defining se-
quences of steps called pro-
cedures which are then called. 
Procedures can incorporate 
other procedures. The closest 
BASIC equivalent (and it is 
generally NOT helpful to learn 
Logo by drawing attention to 
bare ly -equiva lent BASIC 
statements) would be a series 
of subroutines which were 
called by name (such as 
GOSUB PAUSE, where PAUSE 
was a variable which had 
previosuty been assigned a 
value of the line number where 
the subroutine PAUSE began). 
2 INTERACTION Any com-
mand, whether it's one which 
is part of the original language 
(such as FORWARD or PENUP) 
or one defined as a procedure, 
can be triggered just by enter-
ing the command, such as the 
word SHAPE or SQUARE. 
3 LISTS The language sup-
ports compound structures 
called lists which are much 
easier to manipulate than are 
data structures such as arrays. 
They can be manipulated very 
flexibly. Procedures can be 
handled as lists. 
4 TURTLE GEOMETRY The 
'cybernetic animal', the turtle, 
will follow instructions to draw 
shapes on the screen. Turtle 
graphics have proved an ideal 
way of introducing the con-
cept and practice of computer 
programming, and also as the 
basis upon which a computer-
based mathematics curriculum 
can be built. 

Further reading on Logo: 

Mindstorms: Children, Com-
puters an Powerful Ideas — 
Simon Papert (Basic Books, 
New York, 1980) 

Logo for the Apple II — Harold 
Abelson (BYTE/McGraw Hill, 
Peterborough, 1982) 

Learning Logo on the Apple II 
— Anne McDougall, Tony 
Adams, Pauline Adams 
(Prentice-Hall of Australia, 
1982) 

The August 1982 (Volume 7, 
number 8) issue of BYTE 
magazine is dedicated to Logo 
and is an extremely useful in-
t roduct ion to both the 
language, and to its implica-
tions. 

(This article is reprinted, with 
permission, from an appendix 
in the book 'Educational Uses 
of the ZX Spectrum', Hartnell, 
Johnson and Valentine, 
published by Sinclair Browne, 
and distributed by John and 
Wiley and Sons.) 
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•

APOCALYPSE 
(No. Req ) 

•

Please send details on 

Apocalypse and other games. 

(tick item required) 

•

REBELSTAR RAIDERS 
(No. Req ) 

•

NEBULA 
(No. Req ) 
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Please allow 7 to 28 days for detail* on Apocalypse and other games. 
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10 REM Program P35 
"DIARY" 

20 BORDER 1: PAPER 7: INK 1: 
CLS 

30 PRINT AT 9,12;-DIARY" 
40 PAUSE 100: CLS 
50 PRINT AT 3,3; 

"This program allows you to 
write a page of your diary 
and save the result onto 
tape. 
The option of displaying a 
previously recorded page i3 
also given." 

60 PRINT AT 15,3; FLASH 1; 
INK 2; 
"PRESS ANY KEY TO CONTINUE* 
: PAUSE 0: CLS 

80 DIM d$(21,30) 
110 PRINT AT 4,4; 

Keep yourself up to date 
with this sample program 
from a new book, 
100 Programs for the 
ZX Spectrum. 
Prentice Hall International are 
publishing a new collection of 
programs for the Spectrum by 
authors, Ian McLean and John 
Gordon. The book is a large 
paperback which, as can be 
deduced, contains 100 pro-
gram listings! A tape of these 
can also be purchased. The 
book is priced at £6.95 and 
the cassette at El 1.50. 

1 have sent the book to 
Patrick Cain for a full review, 
but meanwhile. Prentice Hall 
have allowed us to publish a 
sample program from the 
book. 

All the programs are given 
in this format, some have more 
detail given and longer ex-
planations but all are set in the 
same typeface which is easier 
to read than the Sinclair printer 

reproduction often found 
nowadays. 

The programs are split into 
ten sections with the following 
headings: 

Introduction 
Games 
Business 
In the Home 
Graphics 
Data Handling 
Recreation 
In the Science Lab 
Mathematics 
School 

Our sample is taken from the 
'In the Home' section. Diary 
could be used both to store 
diary information and as a sim-
ple word processor. Key in the 
program and RUN following 
the instructions. 

"Do you wish to 
1. Review an old page 
2. Write a new page 
3. End the program" 

120 PRINT AT 14,5; INK 1; 
"ENTER CORRECT RESPONSE" 

130 INPUT "Option 1,2 or 3 
opt 

140 IF (optOU AND (opt<>2) 
AND (opt<>3) THEN CLS : 
PRINT AT 17,9; 
"WRONG RESPONSE 

Press any key." 
150 CLS 
160 IF opt=3 THEN STOP 
170 IF opt=1 THEN GO SUB 430 
180 IF opt=2 THEN GO SUB 220 
200 STOP : REM End of program 

220 PRINT AT 9,8; FLASH 1; 
"PRESS ANY KEY": PAUSE 0: 
CLS 

230 INPUT 
"What is today's date? ",t$ 

240 CLS 
250 PRINT AT 8,4; 

"Type your diary page for 
";t$ 
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SPECTRUM PROGRAM 

260 PRINT AT 18,5; FLASH 1; 
"PRESS ANY KEY TO START" 

270 PAUSE 0: CLS 
280 FOR 1=1 TO 21 
290 FOR j=1 TO 30 
295 IF j<1 THEN LET j=1: 

BEEP 1,2 
300 IF INKEY$<>"" THEN GO TO 

300 
310 IF INKEY$=*" THEN GO TO 310 
311 IF CODE INKEY$=13 THEN LET 

j=30: GO TO 330 
315 IF CODE (INKEY$)=12 THEN 

PRINT CHR$ 8;" ";CHR$ 8;: 
LET J=J—1: GO TO 295 

320 LET d${i,j)=INKEY$: 
PRINT d*(ifJ); 

325 IF j=28 THEN BEEP 1,2 
330 NEXT j 
335 PRINT 
340 NEXT i 
350 FOR i=1 TO 5: BEEP .2,1: 

NEXT i 
360 INPUT 

"Has your recorder been set 
up correctly with a tape In 

Listing reproduced from 100 Programs for the ZX Spectrum by 

it ?(y/n) "jresp 
370 IF respOy OR respOY 

THEN GO TO 360 
380 SAVE t$ DATA d$() 
39U PRINT AT 9,3; 

"REWIND TAPE FOR VERIFYING" 
400 VERIFY t$ DATA d$() 
410 RETUKN 
420 CLS 
430 INPUT 

"What Is the date of the 
page that you wish to 
review? 
(Enter date as before) 
m ; p $ 

440 PRINT AT 6,3; 
"LOAD RECORDER WITH CORRECT 

TAPE AND REWIND TO 
CORRECT POSITION" 

450 PRINT AT 16,4; FLASH 1; 
"PRESS ANY KEY WHEN READY" 

460 PAUSE 0 
470 LOAL> p$ DATA d$() 
480 CLS 
490 PRINT d$ 
500 RETUKN 

of Prentice Hatt International. 

SENT BY 
RETURN POST 

MULTIPLE ARCADE STYLE SHOOTING 

FULL HIGH RESOLUTION ANIMATED 
MOVEMENT 

EACH " H I T " is characterised by its OWN 
DISTINCT FULL SCREEN EXPLOSION 

A RADAR SCREEN gives a CONSTANT 
SURVEILLANCE of ALL HOSTILE FORCES; 
the RADAR scans the ENTIRE ATTACK ZONE 
which extends over seven screens 

THIS PROGRAM is JOY-STICK COMPATIBLE 
with both KEMPSTON and SINCLAIR joy-stick 
interfaces 

SOFTWARE 
82 NEW FOREST DRIVE, BROCKENHURST, HANTS. S04 7QW TEL: 0590 23733 



WHEELIE (48K Spectrum) 
As proud owner of the ultimate racing 
motorbike, you find yourself In m 
ttrange world — a world full of double-
decker b u H l to leap and where even 
ihe hedgehog* are out to get you? 
Your only hope of escape it to find the 
elusive ghostrider and then beat him 
In a ilf«-or-death race. 
100% machine-code action, keyboard 
and joystick options, demonstration-
mode. and amazing graphics combine 
to make WHEE LIE one of THE games 
for 1984 . .only CS.93 

THE TRAIN GAME (16/48K Spectrum) 
The game that starts where model 
railway* left off. Full graphics featur-
ing pa»senger. goods I express trains; 
tunnels; stations: turntable bonu* 
games: Irate passengers: collisions 
derailments: and everything else you'd 
expect from a major railway* just C5.95 
" . . . an excellent game which Is 
original, well thought-out and full Of 
action" {S. User Nov 83} 
"Fun. fun, tun to play . .. 
(Home Computing Weekly 27/9/83) 

CBM 64 and BBC owners - WHEELIE and THE TRAIN GAME will soon be ready 
for your micro*. 

Items marked * are available from selected branches of 

OMNICALC (48K Spectrum) 
The besi Spectrum spreadsheet you 
can buy. Written in machine code, to 
be fatter, to give you more space lor 
daia. and to include more features. It 
is guaranteed uncrashable. Complete 
with comprehensive manual C9.95 
"It more programs shared the quality 
of OMNICALC than we might see more 
Spec (rums in offices" 
(Home Computing Weekly 3/6/83) 

EVOLUTION (48K Spectrum) 
Meet Tyrannosaurus Re*. Podopteryx. 
Brontotaurusand many more fascina-
ting creatures on the journey from the 
start of life to man See 3500 million 
years of evolution compressed into 
half an hour CS.95 

Available et good computer shops everywhere, or by malt order from MICROSPHERE. 72. Rosebery Road. London N10 2LA (Tel: 01-883 9411) 



Wmmf 
Spectrum 

me * Tki> D» rt' 

FOOTBALL 
E7.95 

48K Spectrum 
League Analyvs -
Easy to use Poott 

DIGITAL FIGHTER 
PILOT 
£7.95 48K Spectrum 
Joyttc* comp«t*>»» 
A KMCUCutar hght mutation Ot the world* 
mow eicitmg p< l^hter with st ixvm 3-0 
oocfcpl V»w and a * most rsaksta: MM to a* 
combat ever seen on tne spectrum' 

v w.T^nwiore Trade Centre J 
/ 1 T Watchmore Road, 
amberfeySurrey GU15 3AJ 

U Night Gunner 48K U C 6 9S Lifetime Guarantee Cr»qu« payawe»t>gn* imeyj«jr 
Fighter Pilot 48K C3C7 95 I enclose a cnegue-F O lor Total 
Football 48K • £7.95 Name 

PiM»Mndm*it<« Taxi (Any Spectrum) GESSO Addrese 
taaowmggamMkw VAIandp Ip mckjwemtnmUK _ . ——- —— — 

theSpactmm (Overseas <nc b5p per cs»e<M) Or debit my Access^Barciaycard Account No 
Trade and Export enqulne. I I I I I I I U X I I I I I I O 
welcome t<-»- s jw o » " n an t M m *•'*" 

i Please send to Digital integration Oept ZXt Watchmoor Trade Centre Waicnrnoor Road Camber ley Surrey G U I 5 3AJ 



I SOFTWARE REVIEWS! 

Spectrum lessons 
Mike Edmunds takes his Spectrum into school 
and reports on some of the latest educational 

software available. 
With an increasing amount of 
educational software now on 
the market, we felt that we 
ought to have a special review 
spot for these programs. Mike 
Edmunds has enough com-
puting experience to be able to 
assess the standard of pro-
gramming and, as a profes-
sional teacher, can give a 
qualified opinion on the educa-
tional value of the cassette. Of 
course, he can also test out the 
programs on the pupils at his 
school — the lucky lott 

Early Punctuation, 
The Apostrophe, 
Capital Letters 
and Speech Marks 
— Sinclair 
Research 
Spelling and punctuation have 
never been the easiest of sub-
jects for children, so any 
material that makes the task 

easier should be welcomed. A 
new range of software by 
Blackboard Software under the 
Sinclair banner aims to bring 'a 
light-hearted clarity. . to these 
tricky subjects.' 

Designed for use both at 
home and in the classroom 
these cost £7.95 each. Not 
cheap if you intend to use 
the whole series, but all have 
something of value to offer. 
Each is a fairly well-structured 
package with a definite pur-
pose which offers the user a 
'one-to-one relationship' and 
experience that would be dif-
ficult to achieve without a 
computer. 

These programs are not in-
tended as teaching packages 
in themselves, rather as an ac-
companiment to a lesson. As 
such, each comes with a pam-
phlet briefly outlining the aims 
and giving full instructions as 
to how to 'tailor' the program 
for children of differing 
abilities. A list of useful books 

for further practice is also in-
cluded. 

Although the theme of each 
program is different, the for-
mat is very similar. Instruc-
tions are followed by a 'step by 
step' example section and 
brief examples are given 
before the exercises proper. 
Successful completion of 
these gives entry to the next 
level or the reward game. 
These rewards are fairly basic 
in nature, being mainly key-
board trainers, but do aim to be 
instructive as well as entertain-
ing and manage to succeed in 
both a colourful and amusing 
way. Graphics and sound are 
used to good effect in all of the 
programs. 

In Early Punctuation the 
child has to decide what punc-
tuation is required and an 
animated figure drops in the 
appropriate mark when the 
correct key is pressed. Good 
hand/eye co-ordination is 
needed here as the figure is in 

s i n m l d S 
ZX Spectrum 1 

CAPITAL 
LETTERS 

constant motion: movement 
via cursor keys would have 
been better. Each correct 
answer brings a tune and 
builds up a further element of a 
picture used as part of the final 
' s h o o t - e m - d o w n ' reward 
game. 

Capital Letters again uses 
the matchstick figure (this time 
controlled by cursor keys) to 
correct sentences with missing 
capitals. As with all the pro-
grams in this series, incorrect 
responses bring an invitation 
to try again — the computer 
eventually providing the 
answer after repeated errors. 

In The Apostrophe a bird is 
guided to drop a worm (the 
apostrophe!) into the correct 
place. The worm gets its own 
back in the keyboard trainer 
reward game, when it can 
munch the flowers if your 
responses are too slow. This 
game is rather spoilt by 
'chunky' target letters. 

Speech Marks is of a rather 
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more complex nature and 
therefore offers three levels of 
difficulty. Sentences can con-
tain one or two sets of speech 
marks; direct or reported 
speech or a mixture of each. 
This was the only program 
with a bug, a missing set of 
speech marks which remained 
uncorrected by the computer. 

On the whole though. 
Blackboard have produced a 
nice package of programs to 
enliven the rather dull and 
mechanical process of puntua-
tion. . .a pity some of the 
games lack imagination! 

AH programs are priced at 
£7.95 and available from 
Sinclair Research Ltd, Stanhope 
Road, Camberiey, Surrey GUI5 
3PS. 

Learn to Read 
(Programs 1-5) 
— Sinclair Research 

A series of programs entitled 
Learn to Read is one of the 
latest educational offerings 
from Sinclair in collaboration 
with Macmillan Education. 
Together they have produced a 
comprehensive package for 
use by both parents and 
teachers to take children 
through the early stages of 
reading. The programs are bas-
ed upon the popular Gay Way 
reading scheme, but can be us-
ed independently or alongside 
any reading scheme, using 
such techniques as word 
recognition, phonics (the mat-
ching of letters with sounds) 
picture matching, match and 
spell and so on. 

All the tapes are attractively 
packaged in a sturdy box and 
come complete with a detailed 
booklet which outlines the 
way in which the parent can 
help, as well as detailing the 
role that the computer can play 
in their child's reading develop-
ment. 

The programs have been 
designed to make full use of 
the Spectrums graphic and 
sound capabilities and in this 
they succeed admirably. 
Loading is reliable and the in-
itial screen displays give a 
taste of the fun to come! In 
Learn to Read 1 we are in-
troduced to colourful represen-
tations of Sam the fox, the fat 
pig and their friends and these 
characters play leading roles 
throughout the series. Familiar 

tunes accompany each stage 
of the programs and serve to 
enhance the excellent 
graphics. 

Although the programs can 
be used by the child alone, ac-
tive participation by an adult is 
encouraged and indeed is 
necessary for the early tasks. 
On screen instuctions have 
been kept to a minimum, but 
initial 'reading aloud' by an 
adult is essential for the 
younger child. 

All the programs in the series 
provide a substantial amount 
of activity and will keep any 
child entertained for a long 
time. Each section is very user-
friendly and above all, fun to 
use, helping the child to realise 
that teaming can actually be 
enjoyable! 

Learn to Read 1, 2 and 3 use 
the same format, consisting of 
'Names' — an introduction to 
the characters and new 
vocabulary; 'Kim' — exercises 
in logical thinking and memory; 
'Spell' — phonic and spelling 
practice and 'Card' — a 
pelmanism game for the mat-
ching of pictures, phonics or 
spellings. Learn to Read 4 
deals primarily with 
alphabetical sequencing under 
the titles 'next' and 'middle*. 
'Find', the final title, is a con-
solidation program. The last 
program in the series deals 
with 'positional' terms; inside, 
on, at the bottom of and so on 
using 'snap' and spelling 
games. 

A lot of thought has gone in-
to these programs. They are 
well structured and help the 
child move in easy stages 
towards becoming a reader. 
The programs aim to be 
diagnostic in approach, in that 
they gently prompt when an 
error is made, then reinforce by 
giving the mistake and follow it 
with an invitation to try again. 
Emphasis is placed on correct 
spelling at all stages but the 
necessary capitals and punc-
tuation are built into the pro-
grams. Sinclair and Macmillan 
seem to be on to a winner here 
as this is an excellent series of 
'teaching' programs. They are 
rather expensive but. in this 
case, the price is justified by 
the quality. However, as with 
alt things, the proof of the pud-
ding. . . 

Learn to Read programs are 
£9.95 each and available from 
Sinclair Research Ltd. 
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Joystick and 
Interface 
for Sinclair Spectrum with these 
features to give you endless hours 
of enjoyment. 

t. Super positive response fire 
button. 

2. Firm suction cups for stable 
one hand operation. 

3. Snug fit hand moulded grip. 
4. Additional fire button. 
5. Extra long 4 ft lead. 

The interface supplied with the 
Quick Shot has a two Joysticks 
facility. w 

The first port simulates 6789 & 0 
keys. The second port simulates In 
J3f| command. It will run any 
Software. 
1. Using keys 6. 7. 8. 9 and 0. 
2. Having redlflnable key 

function. 
3. Using In (311 I.e. Kempston. 
4. Any Software you write 

yourself. 

•TfiflTT* 
• . j J L L L ^ J 

11 r r r r r r n T - n n 

I l i l 
M l 

n i i u T I ii 11 j . _ 

Light pen 
The LIGHT PEN enables you to 
produce high resolution 
drawings on your own TV 
screen simply by plugging into 
the ear socket of your 
Spectrum. The controlling 
software supplied with the 
light pen has 16 pre-defined 
Instructions. You can change 
colour (Border, Paper, Ink), 
draw circles, arcs, boxes, lines 
and Insert text onto the screen 
at any chosen place, you can 
also draw freehand. There Is a 
feature to retain the screens 
and animate. O n the 48K 
Spectrum you can retain 5 
screens. You can also use the 
machine code on Its own in 
your own programs, for 
selecting out of a menu etc. 
The LIGHT PEN Is supplied 
with a control Interface, to 
adjust the sensitivity/pen 
alignment. 

Keyboard for 
use with a Spectrum 
or ZX81 
Our cased keyboard has 52 
keys, 12 of whkh form a 
numeric pad. The 12 keys 
comprise t-9 numeric plus full 
stop and shift keys, all In red, to 
distinguish from the main 
keyboard keys which are In 
grey, the keys contrast with 
the black case to form a very 
attractive unit. The case has 
been designed to take a ZX81 
or Spectrum computer. 16K. 
32K or 64K can also be fitted 
to the motherboard Inside 
the case (81 model only). 
The case is also large 
enough for other add-ons 
like the power supply to 
be fitted, giving a very 
smart self-contained 
unit with which other 
add-ons e.g. printer 
etc. can still be used. 
Our ZX Professional 
keyboard offers more 
keys and features than 
any other model in i t s / j 
price range making / / 
It the best value 
keyboard A / 
available. 

Spectra 
Sound 

<»t'n-oi >K % 

The so-called speaker In your 
Spectrum Is really on a buzzer 
Wi th the OK Tronic* SPECTRA 
SOUND you can generate fully 
amplified sound through the 
speaker on your TV set. SPECTRA 
SOUND is a very simple but 
highly effective add-on. This 
means that you no longer have a 
faint beep but a highly amplified 
sound, which can be adjusted 
with the TV volume control. 
The SPECTRA SOUND fits 
compactly and neatly Inside the 
Spectrum case and Is connected 
by three small crocodile clips. 

Please send me ® I 

Please send me ©£ 
Please addonEl 25 for pos and packing 
I enclose chequefPO payable to DK Trorncs total t 
or detw my Accesi/Barclayurd No 

I I I I I i i i M i i r r 

d k I r o n i e s OK TmHa I 4. IMn Mill Indwatrtal IitMt. 
on W»ld*n. ( M i CH11 J AO. 
K|Q7*«| 243 SO (24 hn* S lm« 

Signature .. . 

Name 

Address . .. 
Send to: OK Tronic* Ltd.. Unit 6. Slwrt Hill Ind Est . Saffron 
Wakten. Esse. CBl \ 3A0 Tel: (0799) 26350 (24 hrs) 5 lines 



•FOR 
• T H E Z X 
S P E C T R U M 

PRcrom 
SOPTUJfiREl 

* Bonkers and Breakaway are available 
from Prism, Woolworths, Rumbelows, 
John Lewis and Debenhams. 

* Dealer inquiries welcomed 
* Overseas inquiries welcomed 
DO YOU HAVE A GOOD IDEA FOR A GAME? 

CALL US! 
COMING SOON! 
* Bricky Micky 
* Time Bug 
* Final Frontier 

J 
HOW TO ORDER 
Telephone orders 
(01) 508 1216 
Oedit Card Holders (AecesVBarelaycard 
only) can purchase by telephone Please 
give card no , name. ackVev* and items 
required and your order «nil be despatched 
the 

POST TO: PROCOM SOfTXARE 
309 HIGH ROAD. LOUGHTON. ESSEX I 

Please send me the kXkmnng rfems. 
Bookers 

I 1 (£5.50) 

•
Breafcway I 1 List of 
(£5.50 each) I | 

•
Gnd Master 
IE4.95) 

* Bermuda Triangle 
* Magic Orchard 

BY POST 
Simply twite your requirements in the 
coupon provided, enclose your cheque PO 1 
or use your Accessor Bjrciaytifd Pvease I 
make c heque payable to. PROCOV i 
SOFTWARE and post to address bekwt I 
A now 7 <jays for delivery j 

M M 
(£5.50 each) 

(Please Kfc iterrc) 
(endow n»r chtQuo P 0 <orf 
I prww ro mr«(ii«r ACCfSS- bmclakabo 

(DeMe whenever not anAcaOtei 

Cart No 

as Kfor de 
tails 

VJS» ojrpremm. AT the ADDRESS bekw lor I 
a great selection wewiiltiedei'gMedlo ' 
see,ou 

PROCOM SOFTWARE ' 
309 HIGH ROAD LOUGHTON ESSEX I 
TEL: (01) 508 1216 

T* (Da,) Tel lf«) 
CrwWcawh if 
AddifU br cart 



SPECTRUM CAME 

Fancy your chances as 
a tank commander? 
James Thurlby of 
Farnborough lets you try. 

"Message from HQ to Tank 
Commander. Destroy enemy 
sites. Return to base. . . Warn-
ing , . . Fields contain mines, 
traps and craters. . , You have 
5 T a n k s . . . . Good Luck . . . " 

If you manage to complete 
your mission then you get your 
just reward — another mission 
with even more obstacles to 
avoid, and a greater concentra-
tion of enemy sites! 

To wipe out an enemy site all 
you have to do is to drive your 
tank over it: simple but effec-
tive! Once all the sites have been 
destroyed then you will be told 
to return to your base camp. At 
the end of the game you will be 
given a ranking according to 
your performance. 

This is one of those simple < 
but annoyingly addictive games 
which appear now and then. 
Controlling your tank is not as 
easy as it looks and accurate 
timing of key press ess is essen-
tial. 

Your computer controlled 
tank responds to key "q" to go 
up, " 2 " down, " 7 " left and " 8 " 
right. However , it only 
recognises lower case letters so 
make sure that CAPS LOCK is 
off or, as an exercise, adjust the 
program to take this into ac-
count. 

variables 
S$I21,31) Character array holding screen display 
tank Number of tanks left 
dest Number of enemy sites destroyed 
stage Stage of the game 
*.Y Random numbers used to calculate *.Y 

position of obstacles 
ts Tank UDG different for each of the four 

directions 
a.b Horizontal and vertical position of tank 
a1,b1 Old tank position 
res Number of enemy destroyed in this stage 
n$ Tank direction of movement 
m $ Change of direction on key pressed 
f Loop variable 
r$ Rank achieved by player 
c,d Duration and pitch values for BEEPs 
2$ Input string for questions asked in the 

program 



SPECTRUM CAME 

Down the lines 
100-127 
130-200 
1005-1990 
2000-2990 
3000-3140 
4000-4060 
7900-7930 
7940-8230 

9000-9190 

Initialisation routines 
Main program loop 
Move tank routine 
Checks 
Tank destroyed and end routine^ 
Stage completed routine 
Screen coordinates 
Initialisation of all 
variables etc 
Instructions 
and UDG 
set up 

1 0 0 R E M m a i n p r o s r a m 

1 1 0 GO SUB 9 0 0 0 
GO SUB 7 9 4 0 
P R I N T AT a , b i t s : 
L E T n » « - 8 " 
L E T m * « I N K E Y S 
I F m* < > " " THEN 

1 2 0 

1 2 3 

1 2 7 
1 3 0 
1 3 5 

OO 
1 4 0 

R I N T 

P A U S E 1 0 

G O S U B 1 0 

I F m * « " " T H E N L E T m » = n » : P 

A T a , b i I N K 7 i t » : P A U S E 5 : 

G O S U B 1 0 0 0 

1 3 0 G O S U B 2 0 0 0 

2 0 0 G O T O 1 3 0 

1 0 0 0 R E M m o v e t a n k 

1 0 0 3 B E E P . 0 1 , 3 : B E E P . 0 1 , 5 

1 0 0 8 I F m * < > ' q ' A N D m » < > " z ' 

A N D m * < > " 8 " A N D m « < > " 7 " T H E N 

L E T m « » n « 

1 0 1 0 L E T a » a + <mS= 

m * = " q " A N D a M > 

1 0 2 0 L E T b - b + C m « = " 8 " 

m S ™ " 7 " A N D b > 1 ) 

1 0 4 O L E T t S - C A " A N D m * » - q " ) + < " B 

• A N D m * " 5 " z " ) + ( " C " A N D m » « " 8 " ) + ( 

" D " A N D m*«=" 7 " ) 

1 0 5 0 P R I N T A T a , b ; I N K 7 ( t * 

1 0 5 5 P R I N T A T a l , b l i I N K 4 j " " 

1 0 6 0 L E T a l « a : L E T b l - b 

1 0 7 0 L E T n $ = m $ 

1 9 9 0 R E T U R N 

2 0 0 0 R E M c h e c k s a f e t y o - f m o v e 

I F s » l a , b ) - " " T H E N G O T O 

" z " A N D a < 2 1 ) - ( 

A N D b < 3 l ) - ( 

2010 
2 9 9 0 
2020 
1 TO 

I F s * < a , b ) » " G " T H E N 

5 : B E E P . 1 , - 2 0 : B E E P 

N E X T 4 : P R I N T A T 0 , 0 i 
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YOU RAN I 
GO SUB 3 0 

THEN GO TO 

THEN 
INK Oi 

P R I N T 
MI 

l j BRIGHT 1 ; INK O i 
NTO A T A N K - T R A P ! ' 
0 0 : GO TO 2 9 9 0 
2 0 3 0 I F s « t a , b ) - " L " OR s S l a , b ) » " 
H" OR s » i a , b ) « " I " OR s * < a , b > - " J " 

OR s « < a , b ) » " K " THEN FOR f - 1 TO 
10: - BEEP . 0 1 , - 1 5 : BEEP . O S , - 1 7 : 
BEEP . 0 1 , - 1 9 : NEXT H P R I N T AT 
0 , 0 { F L A S H I I BRIGHT 1J INK OJ* 

YOU DROVE INTO A C R A T E R ! ! 

GO SUB 3 0 0 0 : GO TO 2 9 9 0 
2 0 4 0 I F s * ( a , b ) * " E " THEN FOR + * 
1 TO 5 : BEEP . 1 , - 2 0 : BEEP . 1 , - 1 9 
: BEEP . 1 , - 1 8 : NEXT P R I N T AT 

0 , 0 | FLASH I t B R I G H T 1J INK O f " 
YOU H I T A LAND M I N E ! ! 

• : GO SUB 3 0 0 0 : GO TO 2 9 9 0 
2 0 4 5 I F s S ( a , b > = " M " AND r e s >« s 
. t a g e * 2 AND m* < > " 8 " THEN GO SU 
B 4 0 0 0 
2 0 4 7 I F s * ( a , b ) « = " M ' 
2 9 9 0 
2 0 5 0 I F s * ( a , b ) • " F ' 

AT 0 , 0 ? BRIGHT 1? 
S S I O N SUCCESSFULL 
2 0 6 0 RESTORE 2 0 7 0 : 

READ c , d : BEEP c , d : NEXT + 
2 0 7 0 DATA . 2 , 1 5 , . 1 , 1 5 , . 3 , 1 6 , . 3 , 1 
5 , . 3 , 1 7 , . 3 , 1 4 , . 2 , 1 3 , . 5 , 1 2 
2 0 8 0 LET d e s t - d e s t + l : LET s * ( a , b 
) » " • 

2 0 8 5 P R I N T AT 0 , 0 } PAPER 4 5 " 
IV 

2 0 9 0 GO SUB 8 2 0 0 : LET r e s = r e s + l : 
I F r e s < s t a g e * 2 THEN GO TO 2 9 9 0 

2 1 0 0 REM a l l d e s t r o y e d 
2 1 1 0 P R I N T AT 0 , 0 ; FLASH I t INK 

O; PAPER 7 | " A L L d e s t r o y e d - R e t 
u r n t o b a s e . " 
2 9 9 0 RETURN 
2 9 9 9 REM t a n k d e s t r o y e d 
3 0 0 0 FOR TO 4 0 0 : NEXT t : P R I 
NT AT 0 , 0 { PAPER 4 | " TANK D 
ESTROYED 
3 0 1 0 LET s * ( a , b ) - " " 
3 0 2 0 P R I N T AT a , b ; " ' ! LET a = 1 0 
: LET b - l : LET a l » a : LET b l * b : P 
R I N T AT a . b J - C : LET t « = " C " 
3 0 3 0 LET n * = " 8 " : LET t a n k * t a n k - l 
3 0 4 0 FOR TO 3 0 0 : NEXT f : P R I 

NT AT 0 , 0 ; PAPER 4 ; * 

FOR - f - 1 TO 8 : 

GO TO 3 1 4 0 
3 0 5 0 GO SUB 8 2 0 0 
3 0 6 0 I F t ank >0 THEN 
3 0 7 0 REM e n d o+ game 
3 0 8 0 CLS : P R I N T AT 2 , 2 ; " E n d o * 

g a m e . " ; AT 5 , 3 ; " Y o u r e s c u e d " i d 
e s t ; " m ' j C e " AND ( d e s t ) l OR d e s 
t - O M + f a " AND d e s t « l ) i " n . " 

34 

3 0 9 0 LET r « = ( " N O V I C E " AND d e s t C l 
0 ) + ( " C A D E T " AND d e s t > • 10 AND d 
e s t < 2 0 ) + ( " J U N I O R " AND d e s t > - 2 0 

AND d e s t < 3 0 ) + ( " S E N I O R " AND d e s t 
>« 3 0 AND d e s t < 5 0 > + < " C A P T A I N " A 

ND d e s t > - 5 0 AND d e s t < 7 0 ) + ( " C O M 
MANDER" AND d e s t > - 7 0 ) 
3 1 0 0 P R I N T AT 1 0 , 0 ; " Y o u h a v e r e 
a c h e d " | r S i * " s t a t u s i n t h i s 
e x e r c i s e . " 
3 1 0 5 RESTORE 4 0 3 5 : FOR TO 44 
: READ c , d : BEEP c , d : NEXT i 
3 1 1 0 INPUT " A n o t h e r game ? ( y / n ) 

" ; L I N E 2 * 
3 1 2 0 I F z * « " y " THEN RUN 120 
3 1 3 0 GO TO 9 9 9 9 
3 1 4 0 RETURN 

4 0 0 0 REM s t a g e c o m p l e t e d o k a y 
4 0 1 0 CLS 
4 0 2 0 P R I N T AT 5 , 2 ; " S t a g e " J s t a g 
e ; " c o m p l e t e d " 
4 0 3 0 RESTORE 4 0 3 5 : FOR + = 1 TO 44 
: READ c , d : BEEP c , d : NEXT + 
4 0 3 5 DATA . 1 5 , 1 4 , . 1 , 1 7 , . 2 3 , 1 9 , . 4 
, 2 1 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , . 1 , 1 4 , . 2 , 1 7 , 
. 2 5 , 1 9 , . 4 , 2 1 



SPECTRUM CAME 
403 -? DATA 0 , 0 , 0 , 0 , 0 , 0 , . 1 , 1 4 , . 2 , 1 
7 , . 7 5 , 19 , . 4 , 2 1 , . 2 5 , 1 7 , . 3 , 1 4 , . 2 , 1 
7 , . 3 , 1 6 , 0 , 0 , 0 , 0 , 0 , 0 , . 2 , 1 7 , . 2 , 1 7 , 
. 3 , 1 6 , . 5 , 1 4 , . 3 , 1 7 , . 2 , 2 1 , . 2 , 2 1 , . 4 

* 9 1 -
4 0 3 8 DATA 0 , 0 , 0 , 0 , 0 , 0 , . 3 , 1 7 , . 4 ( 1 
9 , . 5 , 2 1 , . 5 , 1 7 , . 5 5 , 1 4 , . 5 , 1 6 , . 7 , 1 4 
4 0 4 0 GO SUB 8 0 0 0 

LET n * = - 8 " 
RETURN 
REM c a l c u l a t e s c r e e n c o - o r d 
LET y» INT < RND * 2 0 ) + l 
LET y « INT t RND * 3 0 > +1 
RETURN 

REM i n i t i a l i s e 
LET t a n k = 5 
L E T d e s t » 0 
LET s t a g e = 0 
L E T s t a g e K s t a g e + 1 
D IM s%<21,31) 
BORDER l : PAPER 4 : CLS 
FOR f = l TD s t a g e * 5 
GO SUB 7 9 0 0 : LET s * l x ( y ) » * E 

P R I N T AT x , y I 
8 0 5 0 GO SUB 7 9 0 0 : 
- : P R I N T AT x , y { 
8 0 6 0 GO SUB 7 9 0 0 ! 
" : P R I N T AT x , y | 
8 0 7 0 GO SUB 7 9 0 0 : 
y + 1 ) -
" JK" : 

b - l : LET a l = a 

4 0 5 0 
4 0 6 0 
7 9 0 0 
">910 
7 9 2 0 
7 9 3 0 
7 9 4 0 
7 9 5 0 
7 9 6 0 
7 9 7 0 
8000 
8010 
8020 
8 0 3 0 
8 0 4 0 

INK 
LET 
INK 
LET 
INK 
LET 

H I " . LET s * ( x + l , y TO y + l > « 
P R I N T AT x , y I INK 0 1 " H I " I 

1 ; " E " 

s * ( x , y ) « "C 
2 | "G* 
s « ( x , y ) » " 1 

o ; " L " 
s * t x , y TO 

1 JK' 

GO SUB 

GO SUB 

AT x + 1 , y | INK 0 | 
8 1 0 0 NEXT f 
8 1 1 0 FOR f « l TO s t a g e * 2 : 
7 9 0 0 
8 1 1 2 I F s » ( x , y ) - - F " THEN 

7 9 0 0 : GO TO 8 1 1 2 
8 1 1 5 I F x < 1 2 AND x > 8 AND y < 4 THE 
N GO SUB 7 9 0 0 : GO TO 
8 1 1 7 LET » * ( x , y » - " F " : 

' -'TTiliBI 

8 1 1 5 
P R I N T 

1 0 , 0 1 " M " 
O , 2 0 J " 

t a n k - 1 
O j " A - : 
TO 1 1 : 
s * ( f , 1 

;" M1 

P R I N T 
NEXT * 
P R I N T 
TO 3 ) = " 

AT 0 

AT 
m 1 

X , / I INK 6 5 " F " : NEXT f 
8 1 2 0 LET t * = " C 
8 1 3 0 L E T a - 1 0 : LET 
: LET b l » b 
3 1 4 0 LET r e » » 0 
8 1 6 0 P R I N T AT 
8 2 0 0 P R I N T AT 
I FOR f « l TO 
, 2 0 * f * 2 } INK 
8 2 1 0 FOR f » 9 
l j " LET 

NEXT f 
8 2 2 0 L E T s * ( 1 0 , 1 ) 
8 2 3 0 RETURN 
9 0 0 0 REM i n s t r u c t i o n s 
9 0 1 0 PAPER 0 : INK 7 : BORDER O: C 
LS : P R I N T AT 0 , 7 } " B A T T L E F I E L D . 
•J OVER I I AT 0 , 7 ! " " 

I OVER 0 
O020 P R I N T AT 2 , 2 ; " T h e game o f 
B a t t l e f i e l d makes y o u a t a n k com 
m a n d e r w h o s e j o b i s t o c r o s s t 
h e l a n d s c a p e a n d d e s t r o y enemy 

1 r S t a l l a t i o n s . " 
9 0 3 0 P R I N T ' INK 5 J " T h e f o l i o 
w i n g k e y s c o n t r o l " * " t h e t a n k 

9 0 4 0 P R I N T • • " " q " " - move up 
« . . . , move d o w n " " 

• " 8 " " « move r i g h t " * ' " mrnymm 
• move l e f t " 

0 1 0 0 PEM s e t up UDG c h a r a c t e r s 
9 1 1 0 RESTORE 9 1 2 0 : FOP b * l TO 13 
: READ z*i FOR f - 0 TO 7 : READ a : 

POKE USR 2 * + f , a : NEXT f : NEXT 
b 
9 1 2 0 DATA " A " , 1 6 , 1 4 6 , 1 8 6 , 2 5 4 , 2 5 4 
, 2 5 4 , 1 8 6 , 1 3 0 , " B " , 1 3 0 , 1 8 6 , 2 5 4 , 2 5 4 
. 2 5 4 , 1 3 6 , 1 4 6 , 1 6 , - 0 " , 2 5 4 , 5 6 , 1 2 4 , 1 
7 7 , 1 7 4 , 7 6 , 2 5 4 , O , " D " , 1 2 7 , 2 8 , 6 2 , 2 5 
4 , ? t f , 1 2 7 , 0 

DATA " E " , 0 , 0 , 0 , 1 6 , 1 2 4 , 2 5 4 , 2 
5 4 , 0 , " F " , 1 1 2 , 7 6 , 6 6 , 7 6 , 1 1 2 , 6 4 , 6 4 , 
6 4 , " G " , 0 , 1 6 , 5 6 , 1 2 4 , 1 2 4 , 2 5 4 , 2 5 4 , 2 
54 
9 1 4 0 DATA " H " , 0 , 6 , 1 5 , 3 1 , 6 3 , 3 1 , 3 1 
, 1 5 , " I " , 4 8 , 1 2 4 , 2 5 4 , 2 5 5 , 2 5 4 , 2 5 4 , 2 
5 4 , 2 5 2 , " J " , 6 3 , 6 3 , 6 3 , 3 1 , 3 1 , 7 , 3 , 0 , 
" K " , 2 5 5 , 2 5 5 , 2 5 4 , 2 5 4 , 2 5 2 , 2 4 8 , 1 7 6 , 
3 2 , "L." , 1 6 , 1 2 4 , 2 5 5 , 2 5 5 , 2 5 5 , 1 2 6 , 2 8 
, 1 6 , " M " , 1 4 , 6 2 , 1 2 6 , 1 4 , 2 , 2 , 2 , 2 
9 1 5 0 P R I N T INK 6 ' " BEWARE o f 
l a n d m i n e s - » E " " , t a n k - t r a 
p s " " G " " a n d c r a t e r 
9 ( . . H I . . . | . T A B J 9 j • J K " 
9 1 6 0 INPUT " R e a d y t o s t a r t ? " I 
L I N E z * 
9 1 7 0 INK 0 
9 1 8 0 RETURN 
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Complete your computer 
fVf&tfL/ KELWOOD SOUND POWER BASE 

0 £ f l $ V has all the basic bits' that Sinclair left off. 
• Fully adjustable sound amplification \ \ \ 1 / / / 
• ON-OFF re-set switch x \ , O i l X / X y 
• LOAD/SAVE switch \ f f t / P / P 
• Angled stand \ l l f * M I L 

m • Does not take up any extra space 
• All wires included • Saves wear V M ^ ^ 5 ^ ^ 
and tear on connections • Gives 
distinct click with each key ^ ^ 
depression • Amplifies 
all sound on programme S j ' ^ ^ ^ . ^ -
and on cassette I ^ 
• Does not need V " ^ 4 
battenes \ \ A . 
• Does not interfere ^ ^ 
with inside of 0 ^vV 
Spectrum or any other 
add-ons • No sotdenng * 
required. Simply plugs in A \ 
REF SPBI £19.95 x 

Srancterd Power Base without sound . 
SPECTRUM REF PBS1 £13.50 W ^ 
ZX81 REF PBZXI £13.00 
For the above with cool-it units included please add £5.05 

IKELWOOD 
BACKPACKS! 

add-its for Sinclair addicts 

Sa versions oltrasrKkspenMOIeirMcompMeyoi* 
oomputor At iiave SAVE LOAD and ON/OFF swacftng 
and a IVUŜ Q lor th® transformer CompMUe #<h 
ntertaoa one. ideal tor use wtn cased keyboard* 
RelBPi FiJyvanablesoiM amp-3x13 wnp sockets. 
•wacti and neon ndcator-cable and plug £2750 
Re< BPS asBPi but no sockets, cable and pkjgs Has 
room to your own tXraplug sockets ..... ... £1950 
Ret BP3 as BP1 but no sound £21 50 
Re* BP4 asBPi but no souid or sockets ... £1305 
Ret BPS - ZX01 versnn nc sockets mams twkch 
neon, caUe and plug „. £20 85 
Rel BP6 as BPS but no cable or sockets £12 05 

WOBBLE STOPPER 
Ftal fteiSW£5 25 T*eO RefSTW£625 
fcnr*tongtoprt* - Flat WLWCSn T«ad fWLTWttTS 

COOL-IT UNIT 
T*0sthehe*outc~2^. 
ol your computer 
Lets your Spectam or 
ZX81 runmucnoooier 
Separate Coal-* Unit 
ZX81 He<ZXC£ll 65 SpeOwRetSC£11 85 
Cod-it unts but mo other Keftwood add-in 
Power 8ase (Spactrvn)Re« PBSIC £1B 55 *Po««r 
Base (ZX81 (Ret PBZXC v is 0t>sSoni Power Base 
(Spectrin only) Ret SPBtC £25 00• Back Pack 1 Rel 
BP1C £32 55* Bac* Pack 2 Rel BP2C £24 55* Back 
Pack 3 Rel BP3C £26 55* Back Pack 4 Ref BP4C 
£10 60*Back Pack 5 Ret BP5C £26 90*Back Pack 6 
Rel BP6C £i8 90*Wearsaver (Spectrum>Ret WSSC 
£16 00*Wearsaver<ZX8l)Rel WSZXC £1580 

MICROSTATION 
The oompatf way to worti •Room 
tor al essential penpTierals • Ideal 

L tor use In restricted 

• JUOMt* 
compter etc to be moved 

Rel US £7 50 around wWiffia mmmum ol aflort 

KELWOOD^WIRELESS 
WORKSTATION 

• Mains ON/OFF swtcfi • 3*13 amp sockets 
risoe • Supreme quaMty • Al wires slow away 
• Cvrying hande • Easily stored •StunWy 

but n stove enameled steel 
• Weal tor scnoott • Suitable tor 
moat mcros ndudng Sewkar and 

BBC • Acres of room tor at 
•dphanls 
Desk op modet 

RetCWl £4600 
Lags Ret LCWC1100 

Name_ 

Address-

Access 
Bardaycani No. 

CREDrTCARD 
HOTUNE TEL: 
(0709)63242 
8am-10pm 

OUANTTTY REF AMOUM 

Items under CIO plus 00p PAP 
Items over CIO plus 95p PAP 

— woriatttxms plus £3 PAP 

TOTAL 
ENCLOSED1 

KELWOOD COMPUTER CASES Downs Row. Moorgate. Rothertiam 

AH prices 
include VAT 
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All you ever needed to know from Alan Renwick 
of Norfolk. 

In ZX Computing Aug/Sept, 
we published a ZX81 program 
to help guitarists. We 
wondered about the 
possibilities of the Spectrum in 
this field, and were promptly 
contacted by Alan who had 
been working along these lines 
already. Written for the 48K 
Spectrum, this is a must for 
any guitarist, containing 
routines for expert and begin-
ner alike, and is also a valuable 
educational aid. 

The program is designed to 
go one step beyond guitar 
tutor books by making use of 
the sound capabilities of the 
Spectrum to aid tuning and to 
check that you are playing 
chords correctly. There are 
limits to the ability of the Spec-
trum of course, one of which 
being the fact that only one 
note at a time can be played 
but Alan uses what is available 
to the full. 

The program is structured 
in a simple manner which 
makes for easy expansion or 
contraction of the routines. 
Each particular subject is cod-

ed at a block of lines which is a 
multiple of 1000. This is 
selected from line 595. 

If you renumbered lines 
6000-6030 to 5960-5999 
you would have room for three 
routines of your own at 6,7 
and 8000. The possibilites are 
endless — how about lyrics, 
song structure and rhythm pat-
terns? 

The whole program is built 
around DATA statements and 
it is important that these are 
typed in accurately — especial-
ly lines 9210 to 9420. If the 
correct number of spaces are 
not left the program will crash. 
Note that the flat character is 
the UDG character A, but in 
the listing I replaced by " b " 
because my printer would print 
it as " A " and Ab is clearer 
than AA! 

Twenty chords are includ-
ed but more can be added if 
you wish by increasing the 20 
in line 9210 DIM. and adding 
the extra chords to the DATA 
statements. These are con-
structed as follows: 

C$(x,1 to 1 2) Notes which appear under the chord 
window. 

13 to 16 Print position for finger 1. 
1 7 to 32 Print position for other four fingers, 
33 to 39 Chord name. 
40 to 57 Values of notes for BEEP if user wants to 

hear chord. 

The program uses approx- smaller units and record them i 
imately 13.5K but 16K users sequential programs, 
could break the program into 

1 REM * GUITAR TUTOR * 
ALAN RENUICK • 

* AUGUST 1 9 8 3 * 
2 REM * The ' f l a t ' n o t a t i o n * 
3 REM * (b I n t h e l i s t i n g ) * 
4 REM * s h o u l d be r e p l a c e d * 
3 REM * w i t h GRAPHICS " A " * 
6 REM * * * * * * * * * * * * * * * * * * * * * * * 

10 PAPER 6 : INK 2 : BORDER 6 : C 
LS : P R I N T AT 1 0 , 1 1 FLASH 1 | " S T 0 
P THE T A P E - THEN PRESS A KEY" 

20 PAUSE O: CLS 

30 BORDER O: PAPER O: INK 2 : C 
LS 

4 0 GO SUB 9 9 8 0 
4 3 P R I N T INK 7 ; A T 1 1 , 1 1 | " G U I T 

AP T U T O R " { A T 1 7 , 1 0 1 MICRO OPAC 
L E " 

SO PAUSE 3 0 0 : P R I N T INK 6 ; FL 
ASH t | A T O , " P R E S S ANY KEY TO S 
TART" 

6 0 PAUSE O: CLS 
2 0 0 GO SUB 9 0 0 0 
2 1 0 POKE 2 3 6 3 8 , 8 
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SPECTRUM SOUND 

3 0 0 REM * MENU • 
3 1 0 INK 7 : PAPER I : BORDER i ! I 

NVERSE 1 : CLS 
3 2 0 P R I N T AT l ( 8 t " G U I T A R TUTOR. 

3 2 3 P R I N T OVER 11 AT 1 , 8 ; ' 

1 - I N T R O D U C 3 3 0 P R I N T ' " C H A P T E R 
T I O N TO TUTOR" 

3 4 0 P R I N T • • " C H A P T E R 2 - T U N I N G T 
HE G U I T A R " 

3 3 0 P R I N T ' * " C H A P T E R 3 - F I N G E R B O 
ARD DIAGRAM" 

3 6 0 P R I N T * * "CHAPTER 4 - T R A N S P O S 
ING SONGS" 

3 7 0 P R I N T • • " C H A P T E R 3 - T W E N T Y B 
A S I C CHORDS" 

3 8 0 INPUT INK 6 1 " P L E A S E TYPE I 
N THE NUMBER OF THECHAPTER YOU W 
ANT TO USE fQ Q U I T S PROGRAM I • | X * 

3 8 3 TF X « 0 " Q " AND X « 0 " 1 " AND 
AND V*< > " 3 " AND X « 0 * 4 » 

AND y.B< > " 3 " THEN GO TO 3 8 0 
3 8 3 I N V E R S E 0 
3 8 6 I F y « « - Q " THEN C L S : GO SU 

B <"980: STOP 
3 9 0 TF UAL X » < 1 OR VAL X « > 3 THE 

N GO TO 3 8 0 
3 9 3 GO SUB VAL X * * 1 0 0 0 
6 0 0 GO TO 3 1 0 

1 0 0 0 REM * I N T R O D U C T I O N * 
1 0 1 0 PAPER 6 ! BORDER 6 : INK I I C 
L S 

1 1 0 0 P R I N T I N V E R S E 1 | A T 0 , 8 | " C H 
APTER O N E . * 
1110 I N V E R S E 0 : P R I N T AT 3 , 4 | " G U 
I T A R TUTOR I S D E S I G N E D TO P R O V I D 
E B A S I C I N F O R M A T I O N FOR G U I T A R 

P L A Y E R S . " 
1 1 2 0 P R I N T * * I T W I L L HELP YOU WI 
TH TUNING T H E G U I T A R , L E A R N I N G CH 
O R D S , A N D EVENTRANSPOSING SONGS F 
ROM ONE KEY TO A N O T H E R . " 
1 1 3 0 PRTNT " Y O U CAN USE GUITAR 

B O O K , D E C I D I N G ON WH 
YOU WANT TO U S E , SO 
NEED TO GO THROUGH 
PROGRAM I F YOU ONLY 

B I T O F I T . EACH CHAPTER 
E X P L A N A T O R Y . " 

TUTOR L I K E A 
TTH CHAPTER 

T H E R E ' S NO 
THE WHOLE 
WANT ONE 
TS S E L F -

1 1 4 0 P R I N T I N V E R S E 1 | INK 2 1 " 
TO RETURN TO MENU AT ANY T I M E 

JUST PRESS M. 
1 1 3 0 P R I N T I N V E R S E 0 | F L A S H 1 | " 

PRESS M TO CONTINUE 
• 

1 1 6 0 F L A S H 0 : I F I N K E Y S O ' M " THE 
N GO TO 1 1 6 0 
1170 I F I N K E Y « « " M " THEN RETURN 

2 0 0 0 REM * TUNING THE GUITAR * 
2 0 1 0 BORDER 7 : PAPER 7 : INK 0 ! C 
L S 
2 1 0 0 P R I N T AT 0 , 8 | I N V E R S E 1 | " C H 
APTER 2 . " 
2 1 1 0 INVERSE 0 : P R I N T " T H E R E AR 
E MANY TYPES OF TUNING WHICH CA 
N BE USED ON THE G U I T A R , B U T THE 
MOST COMMON TS THE ONE SHOWN ON 

THE NEXT P A G E . " 
2 1 2 0 PRTNT " A B O V E EACH S T R I N G I 
S THE NAME OFTHE NOTE THAT THE S 
TRTNG SOUNDS WHEN OPEN. THE DTAG 
RAM SHOWS HOWTHE GUITAR CAN BE T 
UNED TN A R E L A T I V E W A Y . " 
2 1 3 0 PRTNT " T H E NEXT PAGE SHOWS 

HOW TO TUNE THE GUITAR WITH THE 
HELP OF ANY K E Y B O A R D . " 

2 1 3 3 P R I N T " T H E LAST PAGE G I V E S 
A METHOD OF TUNING U S I N G THE SP 

E C T R U M ' S OWN LOUDSPEAKER" 
2 1 3 0 P R I N T FLASH 1 I " P R E S S A KEY 

TO CONTINUE(M /MENU> " 
2 1 3 3 I F I N K E Y * - " " THEN GO TO 21 
3 3 
2 1 6 0 
2200 
2 2 0 3 
LS 
2210 
2 2 1 3 
NG" J 

I F I N K E Y « - " M " THEN RETURN 
REM * PAGE 2 * 
BORDER IS INK 7 : PAPER I I C 

GO SUB 9 3 0 0 
P R I N T AT 0 , 7 1 " R E L A T I V E TUMI 
OVER I I AT 0 , 7 | " 

2 2 2 0 P R I N T I N V E R S E H A T 1 4 , 9 | » A 
" | A T 14 , 1 1 | " D " I AT 1 4 , 131 " G " | A T 1 
2 , 1 3 | " B " I A T 1 4 , 1 7 | " E " 
2 2 2 3 PLOT 7 3 , 6 2 1 DRAW 1 6 , 8 3 : PLO 
T 9 1 , 6 2 : DRAW 1 6 , 8 3 : PLOT 1 0 7 , 6 2 
: DRAW 1 6 , 8 3 : PLOT 1 2 3 , 7 8 : DRAW 
1 6 , 6 8 : PLOT 1 3 9 , ^ 2 : DRAW 1 6 , 8 3 
2 2 3 0 INK 7 : P R I N T AT 1 3 , 0 » " T 0 TU 
NE THE GUITAR I N R E L A T I O N TO I T 
SELF USE THE DIAGRAM A B O V E . E . G . T 

B 

1 1 1 1 1 

M a M E N U 
H = ^ M O T H £ C 
H = " -» 

C H O R D 
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SPECTRUM SOUND 

O TUNE THE "J I N V E R S E I I " A " I INV 
ERSE OJ" S T R I N G TO THE BOTTOM " I 

I N V E R S E 1 I " E " I I N V E R S E O f " , P R E 
T THE " I I N V E R S E 1 » " E " J I N V E R S E 
O I " AT THE 5TH FRET G I V I N G " I I N 
VERSE 1 I " A " | REPEAT FOR OTHER 
S T R I N G S U N T I L ALL ARE I N T U N E . " 
2 2 3 3 P R I N T I N V E R S E I f INK 3 1 " I 
• I N F O M-MENU O T H E R - C O N T I N U E " 
2 2 4 0 I F I N K E Y « - " " THEN GO TO 22 
4 0 

2 2 4 3 I F I N K E Y « - " M " THEN RETURN 
2 2 3 0 I F I N K E Y » - " I " THEN GO TO 2 
000 
2 3 7 3 REM * PAGE 3 * 
2 3 8 0 PAPER 7 : BORDER 7 : INK 0 : C 
LS 
2 3 8 3 P R I N T INK 1 | " T U N I N G U 
S I N G A K E Y B O A R D " ! P R I N T OVER I f 
AT 0 , 5 f * " 
2 3 9 0 P R I N T INK 2f I N V E R S E H A T 
4 , O f " C - M I D C" 
2 3 9 3 P R I N T I N V E R S E 1 | A T 1 0 , 2 0 1 " 
ANY KEY T O " | A T l l , 2 0 | " CONTINUE 
" I AT 1 2 , 2 0 f " M » MENU " | A T 1 3 , 2 0 
f " I * I N F O " 
2 4 0 0 GO SUB 9 3 0 0 
2 4 1 0 FOR Y - 2 TO 2 3 7 S T E P 16 
2 4 2 0 PLOT Y , 0 : DRAW 0 , 3 0 
24 30 NEXT Y 
2 4 4 0 LET U - l : GO SUB 9 8 0 0 
2 4 3 0 FOR U - 3 3 TO 8 0 S T E P 1 6 ! GO 
SUB 9 8 0 0 
2 4 6 0 NEXT U 
2 4 7 0 FOR U - 9 7 TO 1 2 8 S T E P 1 6 : GO 

SUB 9 8 0 0 
2 4 8 0 NEXT U 
2 4 9 0 FOR U - 1 4 5 TO 182 S T E P 1 6 : G 
O SUB 9 8 0 0 
2 3 0 0 NEXT U 
2 3 1 0 FOR U - 2 0 9 TO 2 3 8 S T E P 1 6 : G 
O SUB 9 8 0 0 
2 3 2 0 NEXT U 

N S M E N U 
H = h N u T H E K C H O R D 
H = H E P R C H O R D • 

=f 

F t * B Dtt F» B F t t 

2 3 3 0 PLOT 0 , 0 : DRAW 2 3 3 , 0 : PLOT 
0 , 3 0 : DRAW 2 3 3 , 0 
2 3 4 0 P R I N T • I N V E R S E 1 t A T 2 1 , l f " E 
" I A T 2 1 , 7 1 " A " f AT 2 1 , 1 3 f " D " | A T 21 
, 1 9 | " G " | A T 2 1 , 2 3 f " B " f INK 2f AT 2 
I , 2 3 | " C " f TNK O f A T 2 1 , 2 9 f " E ' 
2 3 4 3 INK 2 

2 3 3 0 PLOT 1 0 , 3 4 : DRAW 6 3 , 3 3 
2 3 3 3 PLOT 3 3 , 3 4 : DRAW 3 3 , 3 3 
2 3 6 0 PLOT 1 0 3 , 3 4 : DRAW 0 , 3 0 
2 3 7 0 PLOT 1 3 0 , 3 4 : DRAW - 3 0 , 3 3 
2 3 7 3 PLOT 1 8 3 , 3 4 : DRAW - 4 3 , 3 3 
2 5 8 0 PLOT 2 3 3 , 3 4 : DRAW - 8 3 , 3 3 
2 5 8 5 INK O 
2 5 9 0 I F I N K E Y * - " " THEN GO TO 2 5 
9 0 
2 5 9 5 I F I N K E Y » - " M " THEN RETURN 
2 5 9 7 I F I N K E Y * » " I " THEN GO TO 2 
000 
2 5 9 8 REM * PAGE 4 * 
2 6 0 0 PAPER 7 : BORDER 7 : INK 0 : C 
LS 
2 6 1 0 P R I N T | T A B 5 f " T U N I N G U S I N G 
THE S P E C T R U M " : P R I N T OVER l f A T 
0 , 5 1 " " 
2 6 2 0 P R I N T AT 3 , 0 | " U S I N G THE SPE 
C T R U M ' S I N T E R N A L SPEAKER I T I S 

P O S S I B L E TO TUNE A G U I T A R . ALT 
HOUGH NOT E N T I R E L Y ACCURATE A VE 
RY GOOD RESULT I S P O S S I B L E . " 
2 6 3 0 P R I N T AT 9 , O f " U S I N G STANDAR 
D P R A C T I C E THE S T R I N G S ARE N 
UMBERED FROM 1 TO 6AS SHOWN BELO 
W. S I M P L Y P R E S S T H E R E Q U I R E D NUMB 
ER ON THE KEYBOARD AND THE CORRE 
CT NOTE W I L L SOUND.BY R E P E A T I N G 
T H I S PROCEDURE YOU CAN TUNE THE 
G U I T A R . " 
2 6 4 0 P R I N T I N V E R S E H INK 6 f I N 
K 21 AT 1 8 , O f - P R E S S I N G 7 P L A Y S A 
L L S T R I N G S . 
2 6 5 0 P R I N T INK 2 I A T 1 9 , 0 1 " 6 

5 4 3 2 1 " | AT 
2 0 , 0 1 " E A D G B 

E 
2 6 5 4 P R I N T " M - MENU I - I N F 
ORMATION 
2 6 5 5 I N P U T Q * / 
2 6 5 7 I F Q » « " I * THEN GO TO 2 0 0 0 
2 6 5 8 I F Q » - " M " THEM RETURN 
2 6 6 0 I F Q S O - 1 " AND Q « < > " 2 " AND 
Q « < ( > " 3 " AND Q « < > " 4 " AMD Q « < > " 5 " 
AMD 0 « < > " 6 " AND Q » < > " 7 " THEN BE 
EP . 3 , 2 0 : GO TO 2 6 5 5 
2 6 6 5 I F Q t - ' l " THEN BEEP 1 , 4 
2 6 7 0 I F 0 « » " 2 " THEN BEEP 1 , - 1 
26"*5 I F Q « - " 3 " THEM BEEP 1 , - 5 
2 6 8 0 I F Q * » " 4 " THEN BEEP 1 , - 1 0 
2 6 8 5 I F Q « - " 5 " THEN BEEP 1 , - 1 5 
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SPECTRUM SOUND 
2 6 9 0 I F Q » - " 6 " THEN BEEP 1 , - 2 0 
2 6 9 5 I F Q « - " 7 " THEN BEEP 1 , - 2 0 : 

PAUSE 5 0 : BEEP 1 , - 1 5 : PAUSE 5 0 : 
BEEP 1 , - 1 0 1 PAUSE 5 0 : BEEP 1 , - 5 

: PAUSE 5 0 : BEEP 1 , - 1 : PAUSE 5 0 : 
BEEF 1 , 4 

2 7 0 0 GO TO 2 6 5 5 
PAUSE O 
REM * F INGERBOARD * 
BORDER O: PAPER 0 : INK 7 : C 

2 9 9 9 
3 0 0 0 
3 1 0 0 
L S 
3 1 1 0 P R I N T AT 0 , 7 | " F I N G E R B O A R D L 
A Y O U T " : P R I N T OVER 1 | A T 0 , 7 j " _ 

3 1 2 0 P R I N T AT 5 , 0 1 " O N THE FOLLOW 
ING PAGE THERE I S ADIAGRAM WHICH 

SHOWS THE NOTES THAT ARE PROD 
UCED BY F R E T T I N G S T R I N G S AT TH 
E F I R S T 12 F R E T S . AFTER 12 FRET 
S THE PATTERN REPEATS I T S E L F . " 
3 1 3 0 P R I N T INVERSE I f " P L E A S E 
NOTE"? I N V E R S E 0 ; " THE FOLLOWING 

NOTES HAVE TWO N A M E S : " 
3 1 4 0 P R I N T * * • A M / B b C M / D b D H / E b 

F K / G b GM.'Ab 
3 1 5 0 P R I N T • • F L A S H 1 | • M - MENU 

ANY OTHER - CONTINUE " 
3 1 5 5 I F I N K E Y $ = " " THEN GO TO 31 
5 5 
3 1 6 0 I F I N K E Y * = " M " THEN RETURN 
3 1 6 5 CLS 
3 1 6 7 REM * PAGE 2 * 
3 1 7 0 P R I N T AT O , 7 j " F I N G E R B O A R D L 
A Y O U T " : P R I N T OVER 1 i A T 0 , 7 | " _ 

A D C 3 1 7 5 P R I N T AT 2 , 8 1 " E 
B E " 

3 1 7 6 RESTORE 3 0 0 0 
3 1 8 0 FOR N - l TO 12 
31^O READ D» 
3 2 0 0 DATA " F Bb Eb G* C F 
" , " F # B E A C * F * " , " G 
C F Bb D G " , " G # C# FH 
B Eb G M " , " A D G C E 

A " , ' Bfc Eb GW C * F Bb * , " B 
E A D Ftt B" , "C F Bb 
Eb G C " , " C « FH B E GH 
C * " , " D G C F A D " , " E 

b GM CM FH Bb E b " , " E A 
D G B E" 
3 2 1 0 P R I N T AT M + 3 , 8 | D « 
3 2 2 0 NEXT N 

3 2 2 5 FOR N - 2 TO 1 4 : P R I N T OVER 

1 i AT N , 91 " " : 
NEXT N 

3 2 2 6 P R I N T PAPER 2 | A T 3 , 9 | " 

T U N I N G U S I N G Fl K E Y B O A R D 

@ a s H § a 

, Nl M 

3 2 3 5 NEXT N 
3 2 4 0 FOR N - 7 2 TO 2 4 4 STEP 3 2 
3 2 4 5 PLOT N , 4 0 
3 2 5 0 DRAW 0 , 1 1 2 
3 2 5 5 NEXT N 

3 2 6 0 P R I N T ' * " A H / B b C M / D b D H / E b 
F W / G b G H / A b 

3 2 7 0 P R I N T INVERSE 1 ' ' " P R E S S ' M 
* TO RETURN TO THE MENU " 
3 3 0 0 I F I N K E Y « < > " M " THEN GO TO 
3 3 0 0 
3 3 1 0 RETURN 
4 0 0 0 REM * TRANSPOSING * 
4 0 2 0 RESTORE 3 2 1 0 
4 0 5 0 BORDER 6 : PAPER 6 : INK 2 : C 
LS 
4 0 6 0 P R I N T AT O , 6 ; " T R A N S P O S I N G S 
O N G S . " : P R I N T OVER 11 AT 0 , 6 ! " 

3 2 3 0 FOR N - l TO 1 2 : P R I N T INK 6 
| A T N • 3 , O I "FRET " | N 

4 0 7 0 P R I N T AT 2 , 0 | " I T I S OFTEN T 
HE CASE THAT THE KEY THAT A SO 
NG I S WRITTEN I N I S U N S U I T A B L E FO 
R YOU. I T COULD BE TOO H I G H , O R T 
0 0 LOW,OR PERHAPS THE CHORDS AR 
E NOT ONES THAT YOUKNOW. THE TAB 
LE ON THE FOLLOWINGPAGE ENABl PR 
YOU TO CHANGE THE KEY OF A SONG 

S I M P L Y . T H I S I S THEPROCESS CALLE 
D T R A N S P O S I N G . " 
4 0 8 0 P R I N T * • - T O USE THE TABLE L 
OOK DOWN THE L E F T COLUMN FOR TH 
E O R I G I N A L KEYAND THE KEY YOU WA 
NT TO CHANGE I T TOO. BY LOOKING 

ACROSS YOU W I L L SEE WHICH CHO 
RD I N THE NEW KEY CORRESPONDS TO 

THE O R I G I N A L . " 
4 0 9 0 P R I N T H l | I N V E R S E 1 | " M -M 
ENU ANY O T H E R - C O N T I N U E 
4 1 0 0 I F I N K E Y » - " " THEN GO TO 4 1 
00 
4 1 1 0 I F I N K E Y « - " M " THEN RETURN 
4 1 2 0 CLS 
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SPECTRUM SOUND 

F I N G E R B O A R D L . f l V D U T 

F R E T 1 
F R E T 2 
F R E T 3 
F R E T 4. 
F R E T 5 
F R E T 6 
F R E T 7 
F R E T 6 
F R E T 9 
F R E T 1(3 
F R E T 1 1 
F R E T 1 2 

F 
F 
Gl 
G EL R_ 
B Z . 
B 

. e i 

D _ 
E L 

M 
i 

EL 
B 
-B 2L 

E3 B 
E i S B C f t 

Htt B 

Gtt EH E i 

E i S B 

£ 
£ > £ 

J 3 

- 8 

a 

B 
¥ 

c n / o b D i t / E b F t t / G b G t t / f i b 

C' c- ̂  = -

4 130 REM * PAGE 2 * 
4 1 9 0 P R I N T INVERSE 1 i A T 0 , 8 ; " T R 
A N S P O S I T I O N C H A f c T - j A T 1 , 5 ; " K E Y " 
4 2 0 0 FOR N - l TO 9 : READ T * 
4 2 5 0 P R I N T AT N * 2 + 2 , 5 | T * 
4 2 5 5 P R I N T OVER 1»AT N * 2 + 2 , 5 i " _ 

4 2 6 0 NEXT N 
4 2 6 5 FOR N - 3 9 TO 2 5 5 STEP 24 
4 2 7 0 PLOT N , 8 : DRAW 0 , 1 4 4 
4 2 7 5 NEXT N 
4 2 7 7 P R I N T AT 2 , 5 | " 

4 2 8 0 DATA "C C D E F G A 
B C " , "D D E F * G A B CM D 
" , " E b Eb F G Ab Bb C D E b " , " 
E E F* GH A B CH ON E " , " F F 

G A Bb C D E F " , " G G A 
B C D E FH G" , " Ab Ab Bb C 

Dfc Eb F G A b " , " A A B C*» D 
E FM Gtt A" , " Bb Bb C D Eb F G 

A Bb" 
4 2 9 0 FOR x - 3 TO 2 0 : P R I N T PAPER 

7J OVER 1 ; AT x , 51 " " : NEXT x 
4 3 0 0 P R I N T ttl| INVERSE 1 | " PRESS 

M FOR MENU I FOR I N F O " 
4 3 0 5 I F I N K E Y * < >"M" AND I N K E Y « < > 
" I " THEN GO TO 4 3 0 5 
4 3 1 0 I F I N K E Y » « " I * THEN 
000 
4 3 2 0 I F I N K E Y * - " M " THEN 
5 0 0 0 REM * CHORDS * 
5 0 0 1 PAPER IS BORDER Is 
L S 
5 1 5 0 P R I N T INK 6 | A T 0 , 6 ) " 2 0 USE 
FUL C H O R D S . " : P R I N T OVER 1 | INK 

61 AT 0 , 6 | " " 
5 1 6 0 P R I N T ' " T H E NEXT PAGE CONTA 
INS A L I S T OFTWENTY OF THE MOST 
COMMONLY USEDCHORDS.BY T Y P I N G I N 

THE NUMBER OF THE CHORD YOU CA 
N SEE HOW I T I S P L A Y E D . E A C H D I S P 

GO TO 4 

RETURN 

INK 7 : C 

M" THEN RETURN 

2 * 

LAY ALSO HAS THE O P T I O N OF L I S T E 
MING TO THE C H O R D . " 
5 1 7 0 P R I N T * * " U S I N G T H I S COLLEC 
T I O N OF CHORDS I T I S P O S S I B L E TO 

PLAY MOST POP S O N G S . " 
5 1 8 0 P R I N T INK 6 ! INVERSE 1»AT 
2 0 , 0 1 " M FOR MENU OTHER TO CON 
T I N U E . " 

' 5 1 9 0 PAUSE 0 
5 2 0 0 I F I N K E Y * -
5 2 5 0 CLS 
5 3 0 0 REM * PAGE 
5 4 3 0 CLS 

5 4 4 4 FOR X - l TO 2 0 : P R I N T AT X , 8 
| X : P R I N T AT X , 1 2 J C » ( X ) ( 3 3 TO 3 9 
> : NEXT X 
5 4 5 0 INPUT "ENTER NUMBER OF CHOR 
D " | 2 
5 4 5 5 I F 2 < 1 OR Z > 2 0 THEN 
5 4 5 0 
5 4 5 6 CLS 
5 4 5 7 REM * PAGE 3 * 
5 4 6 0 L E T F * « C * ( Z ) 
5 5 0 0 FOR X " 1 2 4 TO 
5 5 1 0 PLOT X , 1 4 4 
5 5 2 0 DRAW 0 , - 1 2 0 
5 5 3 0 NEXT X 
5 5 4 0 FOR X - 1 3 6 TO 
5 5 5 0 PLOT 124 , X 

1 2 0 , O 
1 2 4 , 1 4 4 
120, 0 
X 

AT 2 , 1 5 1 " E " { A T 2 , 1 8 | " 
1 G " ( A T 2 , 

GO TO 

5 5 6 0 
5 5 7 0 
5 5 8 0 
5 5 9 0 
5 6 0 0 

2 4 4 STEP 24 

24 STEP - 2 4 

DRAW 
PLOT 
DRAW 
NEXT 
P R I N T 

A - D 
B" : 

A " ; A T 2 , 2 1 ! " D • ; A T 2 , 2 4 ; 
2 7 } " B " ; A T 2 , 3 0 | " E " 
5 7 0 0 P R I N T AT 2 1 , 1 5 J F « ( 1 TO 2 H A 
T 2 1 , 1 8 ; F * < 3 TO 4 ) ; A T 2 1 , 2 1 | F « < 5 

TO 6 > ; A T 2 1 , 2 4 » F S ( 7 TO 8 > ; A T 21 
, 2 7 i F « < 9 TO 1 0 ) J AT 2 1 , 3 0 | F « < 1 1 T 
O 1 2 ) 

5 7 5 0 LET C - V A L F * ( 1 3 TO 14 ) 
5 7 6 0 LET D - V A L F « ( i 5 TO 16 ) 
5 7 7 0 I F F « < 1 7 ) - " B " THEN FOR 

TO 3 0 STEP 3 : P R I N T AT C , A | ' 
NEXT A 

5 7 8 0 P R I N T AT C , D ; F « ( 1 7 > 
5 7 9 0 LET C - V A L F « ( 1 8 TO 19 ) 
5 8 0 0 LET D - V A L F * ( 2 0 TO 2 1 ) 
5 8 1 0 P R I N T AT C , D | F » ( 2 2 ) 
5 8 2 0 LET C - V A L F « < 2 3 TO 2 4 ) 
5 8 3 0 LET D - V A L F « ( 2 5 TO 2 6 ) 
5 8 4 0 P R I N T AT C , D J F * ( 2 7 ) 
5 8 5 0 LET C - V A L F « ( 2 8 TO 2 9 ) 
5 8 6 0 LET D - V A L F * < 3 0 TO 3 1 ) 
5 8 7 0 P R I N T AT C , D J F * < 3 2 ) 
5 8 9 0 P R I N T INVERSE 1 I A T 5 , 3 » F « ( 
3 3 TO 3 9 ) 

5 9 0 0 P R I N T INVERSE 1 ; A T 1 2 , 0 1 " M 
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SPECTRUM SOUND 

»MENU "SAT 1 3 , 0 } " A - A N O T H 
ER C H O R D " } A T 1 4 , 0 } " H » H E A R CHORD 

m 

3 9 1 0 INPUT TS 
5 9 2 0 I F T S = " M " THEN RETURN 
3 9 3 0 I F T S « " A " THEN GO TO 5 4 3 0 
5 9 6 0 I F T S O ' M " AND T S O " A " AND 
T*< > " H " THEN GO TO 5 9 1 0 
6 0 0 0 I F Z - 2 OR Z « 1 7 THEN PAUSE 
5 0 : BEEP 1 , V A L F S < 4 0 TO 4 2 > : BEE 
P 1 , V A L F S ( 4 3 TO 4 5 ) : BEEP 1 , V A L 

F S ( 4 6 TO 4 8 ) : BEEP 1 , V A L F » < 4 9 
TO 51 ) 
6 0 1 0 I F 2 * 9 OR 2 - 1 0 THEN PAUSE 
5 0 : BEEP 1 , V A L F « ( 4 0 TO 4 2 ) : BEE 
P 1 , VAL FS <43 TO 4 5 ) : BEEP 1 , V A L 

F S ( 4 6 TO 4 8 ) : BEEP 1 , V A L F S ( 4 9 
TO 5 1 ) : BEEP 1 , V A L F S < 5 2 TO 5 4 ) 
6 0 2 0 I F Z< >2 AND Z< >17 AND Z < > 9 
AND Z O I O THEN PAUSE 5 0 : BEEP 1 
, V A L F S ( 4 0 TO 4 2 ) : BEEP 1 , V A L F S 
<43 TO 4 5 ) : BEEP 1 , V A L F S < 4 6 TO 
4 8 ) : BEEP 1 , V A L F S < 4 9 TO 5 1 ) : BE 
EP 1 , V A L F S ( 5 2 TO 5 4 ) : BEEP 1 , V A 
L FS <55 TO 5 7 ) 
6 0 3 0 GO TO 5 9 1 0 
9 0 0 0 REM * DATA * 
9 0 5 0 RESTORE 9 0 0 0 
9 1 0 0 FOR N=0 TO 7 : READ A : POKE 
USR " A " * N , A : NEXT N 
9 1 2 0 DATA 6 4 , 6 4 , 7 2 , 8 4 , 1 0 0 , 7 2 , 8 0 , 

9 6 
9 2 1 0 D IM C S ( 2 0 , 5 7 ) 
9 2 2 0 LET C S ( 1 ) - " E A E A CME 9 2 1 
1 9 2 4 2 9 2 7 3 0 0 0 0 A M A J 0 R - 2 0 - 1 5 - 0 8 
- 0 3 0 0 1 0 0 4 " 
9 2 3 0 LET C S ( 2 ) - " X X E A C*G 9 2 1 
B 0 0 0 0 0 0 1 2 3 0 2 A S E V E N - 0 8 - 0 3 0 0 1 
006000000" 
9 2 4 0 L E T C S ( 3 ) - " E A E A C E 6 2 7 
1 9 2 1 2 9 2 4 3 0 0 0 0 A M I N 0 R - 2 0 - 1 5 - 0 8 
- 0 3 0 0 0 0 0 4 " 
9 2 5 0 LET CS ( 4 ) — " FMB FMB DMFM 9 1 5 
B 1 5 2 1 2 1 5 2 4 3 1 5 2 7 4 B M A J O R - 1 8 - 1 3 - 0 6 
- 0 1 0 0 3 0 0 6 " 
9 2 6 0 LET C S ( 5 ) • "FMB DMA B FM 6 2 1 
1 9 1 8 2 9 2 4 3 9 3 0 4 B S E V E N - 1 8 - 1 3 - 0 9 
- 0 3 - 0 1 0 0 6 " 
9 2 7 0 LET C S ( 6 ) — "FWB FMB D FN 9 3 0 
1 1 2 2 7 2 1 5 2 1 3 1 5 2 4 4 B M I N O R - 1 8 - 1 3 - 0 6 
- 0 1 0 0 2 0 0 6 " 
9 2 8 0 LET C S ( 7 ) - " G C E G C E 6 2 7 
1 9 2 1 2 1 2 1 8 3 1 2 1 5 4 C M A J O R - 1 7 - 1 2 - 0 8 
- 0 5 0 0 0 0 0 4 " 
9 2 9 0 LET C S ( 8 ) - " G C E BbC E 6 2 7 
1 9 2 1 2 1 2 1 8 3 1 2 2 4 4 C S E V E N - 1 7 - 1 2 - 0 8 
- 0 5 0 0 0 0 0 4 " 
9 3 0 0 LET C S ( 9 ) — " X A D A D FM 9 2 4 
1 9 3 0 2 1 2 2 7 3 0 0 0 0 D M A J O R - 1 5 - 1 0 - 0 3 

0 0 2 0 0 6 0 0 0 " 
9 3 1 0 LET C S ( 1 0 ) » " X A D A C FH 6 2 
71 9 2 4 2 9 3 0 3 0 0 0 0 D S E V E N - 1 5 - 1 0 - 0 
3 0 0 0 0 0 6 0 0 0 " 
9 3 2 0 LET C S < 1 1 ) - " X A D A D F 6 3 
O l 9 2 4 2 1 2 2 7 3 0 0 0 0 D M I N O R - 1 3 - 1 O - O 
3 0 0 2 0 0 5 " 
9 3 3 0 LET CS <12 > - *E B E GMB E 62 
41 9 1 8 2 9 2 1 3 0 0 0 0 E M A J 0 R - 2 0 - 1 3 - 0 
8 - 0 4 - 0 1 0 0 4 " 
9 3 4 0 LET C S ( 1 3 ) - " E B E GHD E 6 2 
41 9 1 8 2 9 2 1 3 1 2 2 7 4 E S E V E N - 2 0 - 1 3 - 0 
8 - 0 4 0 0 2 0 0 4 " 
9 3 5 0 LET C S ( 1 4 ) - " E B E G B E 9 2 
12 9 1 8 3 0 0 0 0 0 0 0 0 E M I N 0 R - 2 O - 1 3 - 0 
8 - 0 5 - 0 1 0 0 4 " 
9 3 6 0 LET CS < 1 5 ) - " F C F A C F 61 
5B 9 2 4 2 1 2 1 8 3 1 2 2 1 4 F M A J O R - 1 9 - 1 4 - O 
7 - 0 3 0 0 0 0 0 3 " 

9 3 7 0 LET C S < 1 6 ) — " F C EbA C F 61 
5B 9 2 4 2 1 2 1 8 3 0 0 0 0 F S E V E N - 1 9 - I 2 - 0 
9 - 0 3 0 0 0 0 0 5 " 
9 3 8 0 LET CS < 1 7 ) - " F C F AbC F 61 
5 B 1 2 1 8 2 1 2 2 1 3 0 0 0 0 F M I N 0 R - 0 7 - 0 4 0 0 
0 0 0 5 0 0 0 0 0 0 " 
9 3 9 0 LET CS < 1 8 ) - " G B D G B G 91 
8 2 1 2 1 5 3 1 2 3 0 4 0 0 0 0 G M A J O R - 1 7 - 1 3 - 1 
0 - 0 5 - 0 1 0 0 7 " 
9 4 0 0 LET C S ( 1 9 ) - " G B D G B F 6 3 
O l 9 1 8 2 1 2 1 5 3 0 0 0 0 G S E V E N - 1 7 - 1 3 - 1 
0 - 0 5 - 0 1 0 0 5 " 
9 4 1 0 LET CS < 2 0 ) — "G D G Bb D G 121 
5 B 1 8 1 8 3 1 8 2 1 4 0 0 0 0 G M I N O R - 1 7 - 1 4 - 1 
0 - 0 5 0 0 2 0 0 7 " 
9 4 2 0 RETURN 
9 5 0 0 FOR X - 7 4 TO 154 STEP 16 
9 5 1 0 PLOT X , 1 4 4 
9 5 2 0 DRAW 0 , - 8 0 
9 5 3 0 NEXT X 
9 5 4 0 FOP X - 1 3 6 TO 7 2 STEP - 1 6 
9 5 5 0 PLOT 7 4 , X 
9 5 6 0 DRAW 8 0 , 0 
9 5 7 0 PLOT 7 4 , 1 4 4 
9 5 8 0 DRAW 8 0 , 0 
9 5 9 0 NEXT X 
9 6 0 0 P R I N T INVERSE 1 } A T 2 , 9 } " E " 
I AT 2 , 1 1 | " A " | A T 2 , 1 3 } " D " }AT 2 , 1 5 
| - G " | A T 2 , 1 7 | " B " | A T 2 , 1 9 } " E " 
9 6 1 0 RETURN 
9 8 0 0 PLOT U , 1 5 : DRAW 0 , 1 5 
9 8 1 0 PLOT U + 2 , 1 5 : DRAW 0 , 1 5 
9 8 2 0 RETURN 
9 9 5 0 REM * O P E N I N G / C L O S I N G * 

* G R A P H I C S * 
9 9 8 0 FOR A—O TO 4 3 : LET X « 7 0 * S I N 

A : LET Y - 7 0 * C 0 S A 
9 9 8 5 PLOT 1 2 8 , 8 8 : DRAW X , Y , P I : N 
EXT A 
9 9 8 6 RETURN 
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Stell Software 
for top quality programs 

Make learning fun with these top quality educational games! 
Money - an intro-

duction to corns and 
notes and their use 

in shopping 

Missing Words -
watch the tram m o w g 
forward when you y 
type in the 

Maths 
Invaders -
answer the-
ijuestions • 
correctly or 
the invaders 
will land on you 
4-12 yrs 
(Spectrum 16 48k 
BBC B Electron 
Commodore 64 & 
Alan ) 

Identikit • 
choose from a 

range ot features 
and build up a (ae-

on the screen 
2-9 yrs 

[Spectrum 48h 
BBC B Electron & 

Commodore 64 | 

Micros tor 
Children t. a set ol 
(our educational games for 
children ol 3-8 yrs Excellent 
value (Spectrum 16 48k ) 

Railroader -
lay track on 

the screen in 
any layout you 
wani 4-10 yrs 

(BBC B Electron ) 

Spectrum programs £6.95 BBC, Electron & Commodore 64 £7.95 Atari £8.95 
Ask for Stell Software at larger branches of , John Menzies, 

and all good computer shops, where most titles are available. 
Dealers should contact their regular distributors. In cast; of difficulties order direct from Stell Software. 

Stall Soft w a r * Ltd.. 3 6 Limefieid Ave, W h a t l e y , Lanes. B B S 9 B X 



SPECTRUM CAME 

i I i 
A superior version of the arcade favourite from 

Gary Moore in Essex. 
This really is a special version 
of the classic lander game. 
Just like the original, this game 
uses long range and close up 
views of the lander and 
moonscape, depending on the 
lander's proximity to the 
mountains. 

The aim of the game is to 
land your moonlander on all the 
five landing pads (shown as 
flashing Xs). There are no on 
screen instructions as these 
had to be omitted to fit the pro-
gram into 16K, so here ts a 
brief outline. 

Using the " 9 " key is as the 
thrust and the " 7 " and " 8 " 
keys to rotate the moonlander 

left and right, guide the 
moonlander to a sate landing 
on one of the landing pads 
Having landed once on each of 
the five landing pads, you start 
again but at a harder level. 

When the program is first 
run you will see a landscape 
showing the positions of all 
five landing pads. When you 
are a certain distance from a 
pad the landscape will change 
to a magnified view of the pad 
and the surrounding land-
scape. To make a successful 
landing your vertical speed 
should be less than or equal to 
10 (the vert ical speed 
lv speed) is negative if the 

moonlander is going upwards 
and posit ive if go ing 
downwards!. The horizontal 
speed (h/speed) is the speed at 
which you are travelling 
horizontally (positive for right, 
negative for left). If you land 
on the same base twice then 
you will be asked to take off 
again lor pay the conse 
quences). Having landed on all 
the five pads you get a bonus 
score (depending on how 

much fuel you have left), an 
extra moonlander and your fuel 
tanks topped up. You then try 
to land on the five pads again, 
but this time your rate of fall is 
faster 

* t IV. 

variables 
• < » 

line 
column 
drift 

gs 
down 

Array c 

Level. 
Score. 
Number of landers left. 
Counts the pause between the blip sounds. 
Vertical speed. 
Horizontal speed 
Number of pads landed on. 
Fuel left. 
RESTORE number for landscape data. 
Line number of landing pad when in magnify mode 
Column number of landing pad when 
in magnify mode. 
Line number for lander. 
Column number for lander. 
If positive then lander moves to the right, if 
negative then moves to left, if zero then stays 
in column. 
Charac te r c o d e for aranhic of lander 
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SPECTRUM GAME 

Program description 

220 
230 
235- 250 
290 
400 
410 
500 580 
600- 696 

700 795 

800- 895 

900 940 

950- 960 
9000 9060 
9500 9999 
9530 
9540 

9550 
9560 
9570 
9580 

Sets up variables. 
Main program, broken down as follows: 
Prints information on screen. 
Checks for landing. 
Prints lander. 
Checks for crash. 
Updates print position. 
Updates horizontal and vertical movements. 
Decides which position lander should face. 
If key " 9 " is pressed then subtract 10 from 
fuel. 
Checks if lander is at edge of screen. If it is 
then GO TO 700. 
Stops lander going off top of screen. 
Updates horizontal and vertical speeds. 
Checks for change of landscape. 
If no fuel left THEN GO TO 950. 
Oeletes lander. 
Starts lines 100-410 again. 
Magnifies landscape. 
Checks for landing, crash landing, restricted 
landing pad and to see if all pads have been 
landed on. 
In magnified mode, if lander is at edge of 
screen then draw new magmifted landscape 
next to the one the lander is now in. 
Crash landing display. If no more landers left 
then end of game. 
Landed on all 5 pads, bonus score, restart 
program but at slightly harder level. 
Routine for "OUT OF FUEL". 
UOGs for lander. 
Data for shape of landscape. 
Data for starting landscape. 
Data for magnified area around base 1 (from 
left to right). 
Data for magnified area around base 2. 
Data for maginified area around base 3. 
Data for magnified area around base 4. 
Data for magnified area around base 5. 

lO REM Set Up Variables 
20 PAPER 0: BORDER O: CLS I IN 

K 4 
30 LET lv-.5: LET sc-0: LET z-

3: LET 1-0: LET vs-30: LET hs«=21 
35 GO SUB 9000 
36 LET pad=0: LET +-3000: DIM 

c (30) 
40: LET ls»9530: LET h-0: LET 

d«0: LET line-2: LET colutnn-10: 
LET dri*t-3: LET gs-147! LET dow 
n»4: LET s-0 

60 GO SUB 9300 
70 PRINT AT 14,41 FLASH 11 " x " 

I AT 20,9J"x•J AT 17,13!"x'| AT 
15,211"x"; AT 19,24;"x" 
100 REM (Run Program 
110 INK 7 
115 PRINT AT 0,0; INVERSE 1} I 

NK 6;-v/speed: "Jvsl" "I AT O 
,151"h/speed: "|hs;" *| AT 0, 
3l;z;tt0f INVERSE II INK 6} AT 0, 
01"fuel: "|* j• 

-h-2 AND 
(column*, 

( INT 
3)«d) 

116 IF INT lin 
column-d OR INT 
THEN GO TO 600 
120 PRINT AT 11ne,column! CHR* 

123 IF ATTR (line+ 
mn* SGN dri*t)-4 OR 
column* SGN dri+t)-4 

800 
LET pc-column: LET pl-line 
LET col umn»column+ SGN dri-f 

SGN vs,colu 
ATTR (line, 
THEN GO TO 

130 
140 

t 
145 LET 1ine-1lne+lv* SGN vs*( 

ATTR (line* SGN vs,column) <> 13 
2 ) 
150 LET dr i 4 t-dr1•t +( INKEY* 

9* AND gs-146)-( INKEY* -"9" AND 
gs-144) 
155 LET down- SGN (downM INKEY 

% .-9" AND gs-143)-( INKEY* «"9' 
AND gs-147)-down*( INKEY* -"•)> 
160 LET gs-gs+( INKEY* -'7")-( 

INKEY* --8") 
170 IF gs-148 THEN 

gs-143 THEN 
INKEY* --9-

LET gs-144 
LET gs-147 
THEN LET * 

180 IF 
190 IF 

- • - 1 0 

195 IF 
. 0 8 , 2 0 
200 IF column 
700 
210 IF column >- O AND column<l 
THEN GO TO 760 
220 IF 1i ne-1 THEN LET line-2 
230 LET N/s-vs + 3 + 15*down: LET hs 

INKEY* -"9" THEN BEEP 

30 THEN GO TO 
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0 THEN GO TO 
>- 12 AND s-0 

250 
THEN 

-dr i<ft*7 
233 IF s <> 
240 IF 1in« 
GO TO 303 
230 IF »-l AND I In* <- 2 THEN 

RESTORE 9330: LET co1umn-(co1umn 
/3.1)+ 22* <ls-9580)+19*(l»-9570)+ 
ll*(ls-9360)+6*< ls-9350): LET Is 
-9330: CLS : INK 4: LET line-It: 
LET s«0: GO TO 60 
270 IF 1-6 THEN PEEP .08,40: L 

ET 1-0 
273 LET 1-1*1 
28© IF line <- 2 THEN LET line 

- 2 
290 
400 
410 
300 
303 
310 

930 IF + -0 THEN GO TO 
PRINT AT pi,pel' " 
GO TO 100 
REM IChange Scenery 
LET column- INT column 
LET 1s-9530*10*(column >0 AN 

D column<7)•20*(co1umn>6 AND col 
umn '13)*30* (column >12 AND column 
<18)+40*(column>17 AND column<22 
)+50*(column>21 AND column<31) 
320 CLS : INK 4: LET line-2: RE 

STORE 1e 
330 GO SUB 9300 
340 LET h-6*(co1umn >0 AND colum 

n<7)+21*(co1umn>6 AND column<13) 
+ 16* C co1umn >12 AND co1umn<18)*9* 
(column >17 AND co1umn<22)+21*(co 
lumn>21 AND column<31) 
330 LET d -12*(column >0 AND colu 

mn<7)*9*(column>6 AND column<13) 
+ 12*(column >12 AND co1umn<18)+16 
*(co1umn >17 AND column<22)+6*(co 
lumn>21 AND column<31) 
360 PRINT AT h,dj FLASH 1|"X" 
363 LET column«column-6*(column 

>21)-3*(column>17)-3*<co1umn>12) 
-6*(column >6) 
370 LET column-column*3.1! LET 

3-1 
380 GO TO 100 
600 REM |Land ins 
620 IF gs <> 147 OR vs>10 THEN 
GO TO 800 
630 IF c(1ine+column) <> 1 THEN 
GO TO 680 

640 PRINT AT 21,01-RESTRICTED 
LANDING PAD. GO AWAY." 
630 FOR i-1 TO 300 
660 IF INKEY* -"9" THEN LET h 

-o: GO TO 100 
670 NEXT i: GO TO 800 
680 PRINT AT 10,7|"GREAT LANDI 

NG"I AT 11,6?"CONGRATULATIONS!" 
690 LET c(1ine + column)—1 * FOR i 

-1 TO 4: FOR j-0 TO 10: BEEP .08 

,j: NEXT j: NEXT i: RESTORE 9330 
: CLS : INK 4 
693 LET sc-sc+100 
693 LET pad-pad +1: IF pad-5 THE 

N GO TO 900 
696 GO TO 40 
700 REM |Crossing Boundaries 
710 IF ls-9330 THEN LET column 

-l: GO TO 400 
720 LET ls-ls+10 
730 IF ls-9590 THEN LET ls-954 

0 

740 CLS : RESTORE Is: INK 4 
' 730 LET column—(1s-9340)+8*( 1 s-
9330)+13*<ls-9360)+18*<ls-9370)+ 
22*(1s-9380): GO TO 330 
760 IF ls-9330 THEN LET column 

-29: GO TO 400 
770 LET ls-ls-10 
780 IF ls-9330 THEN LET ls-938 

0 

790 CLS : RESTORE Is: INK 4 
793 LET column—6*(ls-9340)+12*( 

ls-9330)+17*(1s-9360)+21*<ls=957 
0)+29*(ls=9580): GO TO 530 
800 REM I Crash Landing 
820 PRINT AT 1ine-1,co1umn -1!" 

\^C"J AT 1 i n e , c o l u m n - H " - * - A T 
1 ine + 1 ,col umn - 1J "**{ : " 
830 BEEP .08,0: BEEP .08,5: BEE 

P .08,3 
840 P R I N T A T 1ine-1,co1umn-1!" 

"I AT 1i ne,co1umn-1J" AT 
1 i ne* 1 , colttmn-1 i " " 
850 PRINT AT 10,7|"CRASH LANDE 

D": LET z-z-l: IF z-0 THEN GO T 
O 870 
860 RESTORE 9530: PAUSE 200: CL 

S : INK 4! GO TO 40 
870 PRINT AT 2,10j"Your Score: 
"; sc 
875 PRINT 
GAME OVER 

I"Press any 

AT 10,Oi" 
"I AT 11,11 

k e y " 
INKEY* <> 

INKEY* 

THEN GO 

THEN GO TO 

880 IF 
TO 880 
890 IF 

890 
895 RUN 
900 REM |Finish Game 
905 LET sc-sc+f 
910 CLS : INK 7: PRINT 

"Well done , you have landed on 
all the pads with a score of "t 
AT 8, 121 FLASH U s e 
920 IF z-0 THEN PRINT AT 12,3 

,"Press any key to start": PAUSE 
o: RUN 
930 LET z-z+l: LET lv-lv+.5 
940 PAUSE 200: CLS : INK 4: GO 

AT 5,1J 
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TO 36 
930 PRINT AT 10,7|"0UT OF FUEL 

": LET z«0: PAUSE 200 
960 GO TO 870 

9000 REM |Lander Graphic 
9010 FOR i«l TO 4: READ n»: FOR 
j-0 TO 7: READ nl POKE USR n«+j 
,n: NEXT j: NEXT i 
9020 DATA "a", BIN 00000101, BIN 
00001111, BIN 01101101, BIN 111 

11100, BIN 11111100, BIN 0110110 
1, BIN 00001111, BIN 00000101 
9030 DATA "b", BIN 11100111, BIN 
01000010,233, BIN 01111110, BIN 
00011000, BIN 00111100, BIN 001 
11100, BIN 00011000 
9040 DATA •c", BIN 10100000, BIN 
11110000, BIN 10110110, BIN 001 

11111, BIN 00111111, BIN 1011011 
O, BIN 11110000, BIN 10100000 
9030 DATA "d*, BIN 00011000, BIN 
00111100, BIN 00111100, BIN 000 

11000, BIN 01111110,233, BIN 010 
00010, BIN 11100111 
9060 RETURN 
9300 REM |Moonscapes 
9310 READ x,y: PLOT x,y 
9320 FOR n-0 TO 23: READ h,v: DR 
AW h,v: NEXT n 
9330 DATA 0,31,16,0,16,32,8,0,8, 

8 , 1 6 , - 4 8 , 8 , - 8 , 8 , 0 , 8 , 1 6 , 1 6 , 8 , 8 , 1 6 
, 8 , - 1 6 , 8 , 0 , 2 , 8 , 2 , 0 , 4 , 8 , 1 6 , 1 6 , 8 , -
2 4 , 8 , 8 , 8 , 0 , 1 6 , - 3 2 , 8 , 0 , 1 6 , 4 0 , 8 , - 8 
, 1 6 , — 8 , 8 , 1 6 | 6 1 ~ 8 
9 3 4 0 D A T A 0 , 3 1 , 4 8 , 0 , 4 8 , 9 6 , 2 4 , 0 , 2 
4 , 2 4 , 4 8 , - 1 2 8 , 2 4 , - 1 6 , 2 4 , 0 , 8 , 1 6 , 0 , 
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 
0 , 0 , 0 
9 3 3 0 D A T A 0 , 1 3 3 , 4 8 , - 1 2 8 , 2 2 , - 1 8 , 2 
4 , 0 , 2 4 , 4 8 , 4 8 , 2 4 , 2 4 , 4 8 , 2 4 , - 4 8 , 2 4 , 
0 , 6 , 1 2 , 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 , 0 , 0 

9 3 6 0 D A T A 0 , 3 1 , 4 8 , 2 4 , 2 4 , 4 8 , 2 2 , - 3 
6 , 2 4 , 0 , 6 , 1 2 , 6 , 0 , 6 , 2 4 , 4 8 , 4 8 , 2 4 , - 7 
2 , 2 4 , 2 4 , 1 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 
9 3 7 0 D A T A 0 , 3 3 , 6 , 2 4 , 6 , 0 , 1 2 , 2 4 , 4 8 
, 4 8 , 2 4 , - 7 2 , 2 4 , 2 4 , 2 4 , 0 , 4 8 , - 9 6 , 2 4 , 
0 , 3 2 , 1 0 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
, 0 , 0 , 0 , 0 
° 5 8 0 D A T A 0 , 1 0 3 , 4 0 , - 9 6 , 2 4 , 0 , 3 6 , 1 
2 0 , 2 4 , - 2 4 , 4 8 , - 2 4 , 2 4 , 4 8 , 3 2 , - 2 4 , 0 , 
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 
0 , 0 , 0 , 0 , 0 
9 0 9 9 RETURN 

NO INTERFACE!!! 
only £9.95 inc. VAT & P& 
• Operates cursor keys directly 
• Simply clips onio case 
• Leaver rear socket litre 
lor accessonos *No win 
• 8 axis control*One hand 
operation • Essential lor an 
1 light simulation games • ideal 
plotting and drawing • Tough 
Maranyt Nylon moving parts 

CTRUM-STtCK 
WHAT THE PRESS SAYS: 

ail ingenious 'OW cos; 
loystck Popular 

Computing Weekly 
Robustly made & handles 

well Personal Computer 
Games an ingenious device 

found it to work *ei' ZX Computing 
the best I eel joystick produces 8 

directional movement with perfect accuracy 
Cresh Micro Games Action, 

Now lhat most modern programs oHer user-detined or cursor key 
choice. Spectrum-Slick is being used more and more, even by owners 
ot interlace lype joysticks who preler the light one-handed control plus 
the Ireedom 10 plug in other accessories 10 the Spectrum rear sockets 

We cannot list all the programs suitable tor Spectrum-Slick, but here 
are a lew 
Atic A lac 
Apple Jim 
An liner 
Beoum 
Bonne') 
Bubble trouble 
Caterpillar 
Chopper leuue 
Cybcitank, 
Earth defence 

fighter Piiol 
Flight Simulation 
Fro«v 
COW digger 
GoW ruin 
High Arte Harry 
Mil) Death Race 
Maitacs 
Mined Out 
MwH Defence 

Nightllight 
Paratrooper* 
Paml Bo» 
Robot Panic 
Scuba Dm* 
Splat 
Super digger 
Spectrjpeoe 
Ham«r Attack 

Knot m 3D 
Vu 3D 
Whaaiic 
JO Otwt patrol 
ID Mm ol Gold 
30 Tunnaf 
30 Vonan 
La*t Sunsat . 
GorrxJor, ol Gaoon 

Morrta meet, 8<k*r» Etc Elc Etc 

C L I P - O N A N D T U R N O N to S P E C T R U M - S T I C K 
To: Grant Design Ltd. Bank House, Reepham, Norfolk NR10 4JJ 
Please rush me a Spectrum-Stick controller I enclose Cheque/ PO tor 
C9 95 (payable to Grant Design Ltd) CREDIT CARD HOTLINE 0603 

870852 (24 hour) 
Please charge my ACCESS • VISA O CREDIT CARD NUMBER 

ERAN — 

O F T W A R E 

Professional Software for the 
ZX MACHINE CODE Programmer 

"CODESCAN" MACHINE C O D E MONITOR 

• Memory and contents display Single step and rapid scroll 
up/down tacility 

• Address change facility lor rapid access to any pan ol 
memory 

• Edit wth automatic scroi' feature 
• Run and post-run register display 
• Resides above RAMTOP leaving memory free tor normal 

BASIC use 
• On - screen instructions and an functions shown on a Single 

display 
• Supplied with user guide incorporating test schedule 
• Available tor ZX81 16K and SPECTRUM 16 '4BK 
• Price £5 25 including VAT and P&P Despatched wiihm 7 

days ol order 

Please include your name and address 

Cheques POs payable to 

CERAN SOFTWARE 
9 Parliament Road. Thame, Oxon 0X9 3TE 
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Reader's reviews 
Tell us what you think 
about software that's 
on the market. 

This feature provides space for 
you to air your views on any 
software, be if for the 2X80, 
2X81 or ZX Spectrum. If 
you've had a good or bad ex-
perience of any of the commer-
cial software packages 
available for your micro, why 
not write and tell us. 

Your reviews should contain 
your critical thoughts about the 
software and the relevant 
details concerning the availabili-
ty of the package, the price etc. 
If you can provide any screen 
dumps to illustrate the review, 
so much the better. Any 
reviews published in this sec-
tion of the magazine will be 
rewarded with the price of the 
tape you review. So, if you buy 
a cassette and send in a review 
that gets published, you'll get 
your software for free! 

Ground Force zero 
Titan Programs 
Guy Haines 

The lengths to which some 
companies go to in advertising 
their product, in terms of 
magazine space, makes you 
think they have something 
special to offer. A full page col-
our advertisement of this type 
prompted me to buy Ground 
Force Zero from Titan pro-
grams. However, the game 
simply reaffirms my belief in the 
old adage 'you can't judge a 
book by its cover' or in this 
case 'don't be influenced in 
purchasing programs by the 
advertising campaign behind 
it'. 

Ground Force Zero is written 
totally in BASIC, and suffers all 
the accompanying problems of 
programming in this language. 
On loading you are greeted with 
the 'Dambusters' theme music 
and a second world war bi-
plane chugging across the 
screen with a prompt asking 
you to select 1 of 10 levels of 
difficulty. Then, at the bottom 
of the screen, skyscrapers of 
varying height are being con-
structed and when the bottom 
of the screen is fully occupied 

by buildings, your plane begins 
chugging along the top of the 
screen once again. As it goes 
off one side of the screen it 
reappears at the other but this 
time it is one line lower. Using 
simply the 'B' key you must 
drop bombs on the buildings 
knocking them down to the 
ground before your decreasing 
height causes you to collide 
with one. 

Being written is BASIC, the 
graphics are crude and jerky 
and the monotony of having 
only a single key to press brings 
boredom almost immediately. 
In my opinion it is the sort of 
game that you feel you could 
have whipped up yourself and 
then put it on some tape and 
stored away never to be used 
again. It would appeal to the 
very young in testing their 
judgement for the right moment 
at which to drop their bomb but 
in todays market, where to stay 
afloat in the software industry 
demands high standards, I am 
surprised that Titan Programs 
have not been renamed Titanic. 
At £6 a throw the program is 
ludicrously priced but it did 
teach me a lesson. From now 
on, I'll find out what I'm getting 
before I part with any moneyl 

Slippery Sid 
Silversoft 
p D Jones 
The majority of programs 
available for the 16K Spectrum 
come in attractive packages 
and Slippery Sid is no excep-
tion. However, often an attrac-
tive cover can conceal a poor or 
even bug-ridden program. For-
tunately, this program lives up 
to all expectations. Basically 
simple in concept, the game is 
incredibly addictive. 

On running you are seen to 
be in a walled garden in which a 
number of frogs are sitting. You 
take the role of Slippery Sid the 
snake and your aim is to gobble 
up all the frogs. But beware! 
Every time you eat a frog, a 
white toad will appear at ran-
dom in the garden. Also, the 

more frogs you eat, the longer 
you grow and the harder it 
becomes to get around the 
screen. Occasionally a magic 
mushroom will appear and on 
eating this you can gobble up a 
toad and gain extra points. On 
eating all the frogs, the screen 
clears and you find yourself in 
the next garden which contains 
an extra wall. The game con-
tinues as before with more 
walls and hazards added each 
time you clear a screen. The 
control keys are well chosen 
and a high score can be achiev-
ed quite quickly. The battle is 
not over yet though as you 
have the choice of five levels of 
speed — from manageable to 
well-nigh impossible! 

All in all. Slippery Sid is a very 
enjoyable game with good use 
of sound and graphics. I highly 
recommend it but would warn 
those of you who are married 
that it can cause marital stress. 
I am still trying to pry my wife 
away from the keyboard so that 
I can have another go. Slippery 
Sid is available from most good 
software stockists at £5.95. 

3D Tunnel 
New Generation 
Software 
S Brookes 

New Generation's latest con-
tribution to the software 
market is the highly recom-
mended 3D Tunnel. On the 
cassette there are two versions 
of the game available, 16K and 
48K. The 1 6K version comes in 

two parts, playing sequences 
and practice modes which have 
to be loaded separately. The 
48K version has the added at-
traction of a demonstration 
mode (which anyone could 
watch for a long time in 
fascination} and a London 
Underground train to avoid. 

The whole object of the 
game is to shoot as many 
assorted creatures as possible, 
and to avoid the underground 
train (48K only). Points are 
awarded as follows: 

Hitting a bat 
Hitting a toad 
Hitting a spider 
Hitting a rat 
Avoiding the 
underground train 

20 points 
40 points 
60 points 
80 points 

100 points 

Provision has been made 
within the program for the use 
of joystick control — Kemp-
ston Microelectronics and AGF 
are to be used. If the user does 
not have this facility, the nor-
mal keyboard can be used with 
a varying combination of con-
trol keys. 

When the program is load-
ed, you are greeted with an op-
tions page. This shows the 
selection of speeds available 
— fast, medium, or slow. 
There are also practice modes 
for each phase of the game: 

Phase 2 Crawling spiders 
Phase 3 Leaping toads 
Phase 4 Scurrying rats 
Phase 5 London Underground 
train (48K only) 
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Anyone of these modes can be 
selected along with the speed 
to start the practice sequence. 

Highly recommended may-
be, but my first disappoint-
ment came with the start of 
the game — the so-called 3D 
Tunnel is no more than 
variating borders of colour 
whizzing towards you (depen-
ding on the selected speed). I 
would have liked to have seen, 
at the least, vanishing points at 
the corners of the tunnel walls 
to give the view more perspec-
tive although actual graphics 
within the game are superb. 

My second disappointment 
came when I first started to 
play the game; the first phase. 
Flapping bats, has no end! I 
have sat at my Spectrum for 
twenty solid minutes without 
managing to complete this 
phase. I find this very 
discouraging — surely the ac-
tual game is not another prac-
tice mode? 

At £5.95 30 Tunnel is 
good value to anyone who is 
prepared to sit at the computer 
for hours just to reach the 
other end of the tunnell 

Apocalypse 
Red Shift 
Greg Turnbull 

Apocalypse is the new 
strategic wargame program for 
2-4 players from Red Shift. 
The program comes in a sturdy 
box with a full 16 page user 
manual. Tape side A loads the 
main program and the prompt 
to load one of the four 
available maps on side 8 
(Europe. Great Britain, the 
Caribbean and London). Once 
the map is loaded you must 
select the play date from 0 to 

7999 AD, the number of 
players' names (and symbols 
for the map display), then 
select the empire centres (of 
the 24 names offered). Each 
centre (and all squares) is 
worth between 0 and 9 
revenue points, depending on 
the location (desert: low, cen-
tre: high). These points are the 
currency of the game. 

The screen shows the year 
and quarter currently being 
played, player number and 
decision information, main 
map plus symbols for each 
players' areas, the player's 
power points (sum total of all 
revenue points) and an explod-
ed window of the current cur-
sor position plus surrounding 
squares. At the start of each 
quarter the power points give 
each player a revenue which 
he can spend on troops, war-
ships or nuclear missiles. There 
are four phases to each 
quarter: 

During the main deploy-
ment/movement phases of the 
game, the exploded window is 
used to observe the strengths 
of each square (this is scrolled 
at a rate of 1 or 3 squares, in 
any direction, by the use of 
cursor keys). Victory can be 
decided by the number of 
names of the centres captured, 
or the total number of revenue 
points built-up, or the destruc-
tion of the opponent's forces. 

The program is a complex 
wargame that can last from a 
few hours to a few days 
depending on how involved 
you get with it, as it is highly 
addictive. Luckily, a save game 
facility is included. It is also 
easy to break in and list the 
program with LIST 2, this is 
endorsed by Red Shift as they 
welcome any ideas on im-
provements to the program 
and will even supply a listing if 
you send an sae. 

If you get tired of playing 
on one map there are three 

1 Nukes phase where nukes can be be seen on the map 
and launched if required. (If this is done, the target 
square is destroyed and all 8 surrounding squares as 
well.) 

2 Deployment phase where the player can build up armies 
or fleets on the squares he owns. 

3 Movement phase where the player can move any army or 
fleet to occupy new territory (and so build up his total 
revenue points), or may attack another player's area. 
(Movement of each force is limited to a certain amount 
for each turn). If an attack is made, the Combat phase oc-
curs where both players can choose a number (from 1 to 
9) without letting each other see the value chosen. This 
then determines who wins the conflict (alternatively the 
computer can be left to make the decision). 

4 End Turn phase where a player may challenge the next to 
concede. 

others to choose from, 
although every game will of 
course be different — unlike 
arcade games. Each map 
demands different tactics: the 
Caribbean needs warships and 
control of the ports. Great Bri-
tain relies more on the troop 
movements. Also, the Nukes 
option does not have to be us-
ed in a game. 

If after many weeks of play 
you need other maps or you 
are getting too used to them, 
there are expansion tapes 
available. Volume 1 contains 
maps for USA, SE Asia, Africa, 
Arctic Circle, Star systems and 
Nether Earth. Volume 2 has 
historical scenarios such as the 
fall of Rome, Napoleon's cam-
paigns, the Pacific War and 
1 984. Red Shift say that they 
will be altering the rules of play 
in these further expansions to 
add to the interest for season-
ed players. Plus if you need 
any help there is a telephone 
number to ring for advice from 
Dr Strangelovel 

Overall, at £9.95, this is 
an excellent program which 
will give you many hours of en-
joyment especially as the 
game is constantly expanding 
and looking for ways in which 
to be improved. As such, it is 
highly recommended but it 
must be noted that some of 
the recent tapes will not load 
due to poor tape duplication 
processes. If you get one of 
these tapes (as I did) then just 
telephone Red Shift and they 
will very quickly replace the 
tape. 

The Golden Apple 
Artie computing 
Stuart Rogerson 
The Golden Apple is the fifth of ^ 
Artie Computing's adventured 
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games and the first to include 
colour and sound. The program 
begins with a colourful picture 
of the main locations of the 
adventure, a mansion house, a 
ship and a mountainous island. 

The plot is simple — you 
are on quest to find The 
Golden Apple and on the way 
you must find thirteen 
treasures and a safe place in 
which to deposit them. This is 
not the kind of adventure 
where you are killed in every 
second location and meet 
strange monsters round every 
comer. Rather, it is a test of 
skill, insight and ingenuity. You 
will find yourself seeking water 
to fill a watering can to water 
seeds or fishing for salmon 
(assuming you find the net) 
and be left puzzling over the 
unpleasant crocodile. 

The program understands 
over one hundred and fifty 
words and although a fairly 
standard textual adventure, it 
contains three new features 
for Artie. By requesting in-
structions you are given a page 
of useful hints including some 
of the key words and advice on 
which abbreviated entries are 
acceptable. Requesting help 
produces the message "What 
and spoil your funl" followed 
by Artie's address and the pro-
mise of a crib sheet if you real-
ly get stuck. Asking for your 
score not only produces an up-
date on the treasure position 
but gives you a rating out of 
one hundred and tells you the 
number of turns you've had so 
far. The latter might seem a 
nice but irrelevant touch but it 
isn't as I soon discovered. 

The whole point of adven-
ture games is to explore new 
worlds and use your wits to 
survive, finding uses for the 
various objects you see lying 
around. This is a high quality 
adventure game which more 
than fulfills this aim. It is for 
the experienced adventurer 
only, If you are an adventure 
game enthusiast it is certainly 
one worth considering adding 
to your collection. It is for the 
48K Spectrum at £6.95 and 
the ZX01 at £5.95. Like all Ar-
tie adventures so far. The 
Golden Apple is completely 
machine code and includes a 
save routine. Two hints: 
beware of sunset and don't be 
tempted by the nice soft bed! 

Co To Jail 
Automata 
Philip Hickling 

Go To Jail for the 48K Spec-
trum was originally marketed 
as "Automonopoli" but the 

YOU have to C i O C 5-UP € C T . 

P r e s s a n y k e y t o c o n t i n u e . 
Screen display from Oo To JaU from Automata 

name was changed, if their 
advertisements are to be 
believed, for reasons of 
copyright. It is written largely 
in BASIC , with several 
machine code routines to scroll 
part of the screen one pixel at a 
time, create fancy border pat-
terns and store and retrieve the 
screen from above RAMTOP 
so saving time building up the 
screen. 

The program simulates the 
board game for between two 
and five players — one can be 
the computer if requested, 
thus one human can play 
against the computer . 
Whether the computer is an 
active player or not, it takes 
upon itself the rote of banker, 
keeping account of all the 
player's money, property own-
ed, and collection of fines and 
taxes etc. The game is authen-
tic in virtually all details to the 
original, even down to the cap-
tions on the chance cards! 

At any time during the nor-
mal course of play, the screen 
displays two and a bit squares 
of a monopoly board in a large 
format, scrolling them from 
right to left as the player ad-
vances. While at times this 
may be confusing, the sites are 
targe and the text easy to read 
— if the whole board was to be 
displayed the information 
would be compressed to an 
unreadable degree. On the 
sites are shown the name, 
owner, rent and mortgage 
value. Also shown during a 
player's turn is the bank, giv-
ing details of the player's cash 
and mortgage value. If during 
the course of play a player 
becomes bankrupt, his proper-
ty is repossessed by the bank 
and is up for action, as hap-
pens whan a player lands on 
property that is for sale and 
does not buy it. During these 

auctions, the computer will 
make its own bids, according 
to how highly it rates the value 
of the property. 

The computer plays a fairly 
skilful game, especially when it 
has only one opponent. If the 
player has very little cash on 
hand, it will take advantage of 
offering the site up for auction 
then making a bid just higher 
than the player can afford so 
buying half the board at 
ridiculous prices I 

The game incorporates 
various facilities. Players can 
trade with each other by-
passing the bank, houses and 
hotels can be bought at will 
and the game can be saved at 
any time — usually an essen-
tial feature! There are very few 
unfavourable points in the pro-
gram. It is possible in a couple 
of places to cheat but the com-
puter does not use these and 
all that is needed to overcome 
them is a little self-discipline on 
the part of the player. The only 
major complaint I can make 
against the program is its 
limited use of sound. 

These drawbacks, however, 
are easily countered by the ex-
cellence of the program in 
other areas. Overall, it is ex-
tremely good value for £6 and 
I can recommend it to both 
seasoned addicts and 
newcomers to the game alike. 

Avenger 
Abacus Programs 
Mark Davies 

Dear readers, if you have been 
looking for an excellent arcade-
type scramble then buy 
Avenger from Abacus Pro-
grams. It's really the best 
scramble program I have seen 
available for the 16K ZX81. 

The game loads every time 

and once loaded, runs 
automatically displaying the in-
structions and which keys to 
use. Then, when you have 
pressed 'p' as you are told, the 
next screen of instructions are 
shown and the points awarded 
for each target. You then enter 
the skill level and set off on 
your intrepid mission. 

You fly over mountainous 
terrain hurtling bombs or lasers 
at the ground. They are both 
accurate and the computer 
responds quickly to key 
depression (which is just as 
well!) Guided missiles are laun-
ched against you and are only 
destroyed by bombs whereas 
factories and missile pads can 
be flattened by both sorts of 
ammunition. Watch outl If you 
miss the guided missies they 
are sure to get youl 

Your plane can be hit as 
many as five times before you 
are destroyed but a hit from a 
missile counts as two shots. 
You can also be killed by the 
atomic explosion resulting 
from the destruction of a 
power station. As if this isn't 
enough, interceptors will at-
tack you from all directions 
and they are hard to destroy as 
you only have your lasers for 
defence and they are no match 
for their rockets, If you 
manage to score more than 
5000 by the time your fifth 
plane is destroyed then you 
have beaten the planet at that 
level. 

At the highest level, level 5, 
the game is very, very fast. 
Not only are there more guided 
missiles and interceptors to 
deal with but your laser is 
shortened, making it much 
harder to destroy the intercep-
tors. In addition, there is a high 
score facility for every level 
and a hit/time ratio which 
tells you the average hits you 
have m8de in your allotted 
time. 

Avenger, at £4.95 from 
Abacus Programs is great 
value for money and really 
releases the full potential of 
the 16K ZX81. 

Manic Miner 
Bug Byte 
Bruce Boughton 

This excellent title is a must for 
ALL arcade enthusiasts. At 
£5.95 it is well worth a couple 
of weeks pocket money. 

While loading, we are met by 
a continous rotation of the 
words MANIC and MINER in 
large letters which alternate in 
colour. Once loaded we can 
hear a fascinating tune played 
on a piano keyboard with the 

50 ZX COMPUTING APRIL/MAY 1984 



SOFTWARE REVIEWS 

keys visibly being played. 
On the inlay we are told that 

miner Witly (that's us) has 
found a long-lost mine and has 
to bring out all the treasure he 
discovers there. We have a 
choice of keys, but t found that 
Q ti go left, W to go right and 
space to jump (with A to 
pause) are the best keys for 
the job. We also have a choice 
of having the tune (Hall of the 
Mountain King) on or off while 
we play. 

So, onto the game itself. On 
pressing 'enter', the first cave 
(called the Central Cavern) 
flashes up instantly. We are in 
the bottom left-hand corner 
and have to get all the keys 
that are placed in awkward 
positions around the rest of the 
screen. This is not as easy as it 
seems as there are nasties like 
poisonous pansy bushes all 
over the place which must be 
jumped over or otherwise 
avoided at all costs. A mad 
mining-robot must also be 
missed as an added peril. Con-
veyeor belts also must be 
negot iated as well as 
disintegrating floors. If these 
are not enough complications 
for you then I'll add that you 
have a limited air supply, 
which only takes about 2 Vi 
minutes to run out. 

!f you safely get all the keys 
and manage to return to the 
lowest level, you can go 
through the flashing door into 
the next sheet. You get a 
bonus depending on how 
much air you have left, with 
the keys at 100 points each. If 
you get killed for the third time 
a boot comes down on the end 
of a very long leg and steps on 
you. What a good ideal 

If you make it through the 
first cavern you have got 
another 19 more caves to go 
through before you reach 
home, each one progressively 
harder. Cave 2, the 'cold 
room', has penguins on ice 
skates after you, and rather 
than keys you have to get 
snowshoes. The third cave, 
the 'Menagerie', obviously got 
its name from the three emus 
which eagerly patrol the dif-
ferent levels. Deadly spiders 
appear for the first time on this 
sheet, making it even harder. 

My favourite cave (also the 
furthest I can get) is 'Eugene's 
Lair', cavern number 5. In this 
we must obtain five bricks to 
get to the next cave. Eugene is 
a small round man with stubby 
legs and glasses and is clearly 
named after a certain well 
known programmer. He does 
his best to stop you getting all 
the bricks, as do the ferocous 
toilets, which are complete 
with flapping seats. 

This game is highly addictive 
as there is always the motiva-
tion to try and reach the next 
cavern. Each cave holds its 
own secret, which must be 
learned before any progress 
can be made. 

Well done to Mathew Smith 
for writing an ingenious pro-
gram with such super 
graphics, and thanks to Bug-
Byte for issuing it. All in all, an 
excellent game for the 48K 
Spectrum. 

Super c Compiler 
softek 
Mcoder 2 Compiler 
PSS 
David Harrison 

Wouldn't it be lovely to write a 
program in "slowly but surely" 
Sinclair BASIC and, at the 
touch of a button, convert it in-
to machine code to run at bet-
ween 20 and 100 times the 
original speed? Well, that's 
what Softek and PSS claim in 
their adverts for these two 
compilers. But do they work? 

Both compilers cost £9.95 
but each has its own 
characteristics and idiosyn-
crasies. There are some things, 
however, that both compilers 
have in common. Both work 
with integer numbers only and 
can handle numbers from 
- 3 2 7 6 8 to 32767, white 
Super C also handles numbers 
from 0 to 65536 on a 
simulated INPUT. 

Most BASIC commands can 
be compiled, with a few ex-
ceptions. Neither complier can 
handle LOAD, SAVE, VERIFY 
or string arrays. However, 
MCoder 2 can handle strings 
(but not string splicing), where 
Super C can't. This is the big 
difference between the two 
utilities. The Super C manual 
does tell you how this can be 
done but it is fiddly, involving 
PEEK and POKE. 

MCoder 2 can also handle 
numeric arrays (one dimen-
sional), LEN, LPRINT and IN-
PUT. Super C cannot cope 
with these but instead, can use 
STEP in FOR-NEXT loops and 
SCREENS (with code), where 
MCoder 2 can't. 

RND is special on each com-
piler, giving an integer number 
between 0 and 32767. This is 
fiddly to work into a BASIC 
program but, on MCoder 2, 
you can simulate this function 
with: 

LET R = USR 59997 

This is useful when testing 
your BASIC program before 
compilation. 

REM, on both compilers, is 
put to very good use. On Super 
C, you can use REM to enable 
the BREAK key to run machine 
code (which follows the REM 
in the line, in decimal), or to 
erase everything, including the 
Compiler, without pulling the 
plug. (Both compilers can sur-
vive NEW). 

On MCoder 2, REM #n, 
gives a choice of the mode in 
which the compiled program 
will run: 

Mode 0 
Mode 1 

Mode 2 

By default. Mode 1 is chosen. 
Both compilers have good 

error messages, if a bit concise 
at times. Only MCoder 2 gives 
you the number of bytes which 
your code takes up, after com-
pilation. It seems that the only 
way to save a compiled pro-
gram is to save the whole of 
memory, machine code, com-
piler, work space, the lot. 
However, this is not difficult, 
and, with a microdrive, hardly 
time consuming. 

One important point to note 
is that Super C allows only A 
to Z as variable names, giving 
only 26 available, without 
POKEing into memory . 
MCoder 2 on the other hand, 
happily accepts, 'LIVES' 'HS' 
and 'SCORE' without ques-
tion. Both compilers are called 
with simple RAND USR com-
mands. 

Finally, to documentation, 
MCoder 2 was supplied by 
return of post in a cassette 
case with an inlay-card size, 
eight sides of "manual". This, 
however, tells you enough to 
make full use of the compiler, 
including a full description of 
all the commands available. 

Super C took more than 
three weeks to arrive, and was 
sent in a large package, about 
the size of a video cassette 
box. Super C's manual can on-
ly be described as a work of 
art. Written by Tim Langdell, it 
gives a superb description of 
everything about the compiler 
including the commands, the 
error reports and just about 
everything else, finishing off 
with a plug for the rest of their 
programs. 

If I had to choose between 
these two very powerful 
packages. I would prefer to 
use MCoder 2 from PSS, main-
ly because it can handle strings 
and can use more than 26 

variables. It is also a little 
easier to use. However, since 
about June, Softek have been 
promising an enchancement 
package for Super C allowing 
for string arrays, string splicing 
and floating point. This will 
probably push up the price to 
around £15.00. Whether this 
will ever become available, we 
shall have to wait and see. At 
the moment, MCoder 2 still 
represents the best value for 
money. 

For further information on the 
cassettes reviewed in this arti-
cle you can write to the follow-
ing addresses: 

Silversoft Ltd, London House, 
271 /273 King Street, London 
W6. 

New Generation Software. 
Freepost, Oldham Common, 
Bristol BS1 5 6BR, 

Red Shift, 12c Manor Road, 
London N16. 

Artie Computing, Main Street, 
Brandesburton, Driffield Y025 
8RG. 

Automata UK Ltd, 65 Osborne 
Road, Portsmouth, Hampshire 
P05 3LR. 

Abacus Programs, 7 1 6 
Llangyselach, Treboeth , 
Swansea SA5 9E1. 

Bug Byte, Mulberry House, Can-
ning Place, Liverpool L1 8JB. 

Softek Software, 329Croxted 
Road, London SE24, 

PSS, 452 Stoney Stanton Rood, 
Coventry CV6 5DG. 

The authors of any of the 
reviews published within this 
section of the magazine will 
receive payment equal to the 
amount spent on the software 
reviewed unless another finan-
cial arrangement has already 
been settled on. All contribu-
tions should be typed, double 
spaced and accompanied by 
screen dumps where possible. 
Your reviews should be sent to 
the following address: 

Readers' Reviews 
ZX Computing 
1 Golden Square 
London W1R 3AB. 

Gives the fastest code disabling the BREAK key. 
Gives longer and slower code by enabling the 
8REAK key. 
Gives code that runs at almost the same speed as 
BASIC, with TRACE on. 
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FABULOU* CASSETTE 
Soscodel 

i l i a 
VALUE that's out of this world 

50 GAMES ON ONE CASSETTE 
DRAGON OO0AB Spectrum d a p p l e ATARI ORJC-1 ZXB1 V K ' l fJ 

tell you everything 
about the 50 games on 
CASSETTE 50 but they include 
many types such as ma/e. arcade 
missile, tactical and logic games, 
to suit most tastes in computer 
game play tog 
CASSETTE 50 will appeal to 
people of all ages and the games 
wiH provide many hours of 
entertainment for all the family at 
a fraction of the cost of other 
computer games *. . . 

EXPRESS DELIVERY -
ORDER NOW 

Please send me by return of post. Cassette SO at £9.95 
per tape. I enclose a cheque postal order for 

made payable to 
Cascade Games ltd 

Name 

Address 

Please debit Mt r 
No 

SPECTRUM 
BBC *i 

Post Code 

Country 

11 Dealers & Stockists enquiries welcome. o* • 

Bomc i n »s i • vie 20 [ 
DRAGON • ATARI • APPtf [ J 0 

Cascade Games Ltd.. 
Suite 4. 1 3 Haywra Crescent. Harrogate. 
North Yorkshire. HG1 56G England 
Telephone (04231 S04526 7X'5M | 

FLOPPY DISC SYSTEM 
FOR SPECTRUM 

FDC-1 MK2 
* Disc operating system in ROM 

* Password protected 

* Occupies only the top 1K RAM space 

* Duplicated Spectrum connector is provided 

* 100K storage (or 40 tracks, single side disc drive 
* Will support two 40. 80 tracks, single or double 

sided drives 

* BASIC programs can be merged 

£85.00 ex VAT 

£1.00 P&P ex VAT 

40 track, single side drive boxed with PSU (BBC 
compatible) 

£185.00 ex VAT 
P&P £5.00 ex VAT 

Further details available from: 

Technology Research Ltd., 
356 Westmount Road. London SE9 1NW 

Tel: 01-856 8408 

EASY INTRODUCTIONS TO BUSINESS 
SOFTWARE 

C O M M O D O R E 64 48K SPECTRUM 
"Easy to Use" Personal Computer News. 

"At last viable business software for the Sinclair" 
ZX Computing. 

"Very easy to use . . . very good." Soft. 

Saks Ledger Up lo 1200 entries per month 
Purchase ledger „ 
Slock l edger 
Slock Control Unlimited entries 
Suitable for limited companies, partnerships, etc. 

48K Spectrum £14.95 each. 

Commodore 64 £24.95 (ring for availability) 

Access/Barclay card — Logic Sales 01-882 4942 

Available at Spectrum. Selfrid YES and JII good computer shops. 

Cheque*/P.O.'s lo 

Kemp l imited, 43 Muswell Hill, London NI0 3PN 

Hotline 01-444 5499 

Distributed by Microdealer U.K., P.C.S. Distribution, and 
T.W. Distributors Ltd. (Eire). 

52 ZX C O M P U T I N G APRIL/MAY 1984 



EDITOR'S PROJECT 

Or how to make your computer 
earn its keep. 

The DK Trorucs keyboard. 

Being determined to improve 
the quality of our listing print, I 
bought a Shinwa CP80 Cen-
tronics printer to do just that. 
Now armed with the ability to 
produce typewritten text easi-
ly, I wondered about using it 
and a computer as a word pro-
cessor. At first I thought "get 
a * * C " , but then I started 
wondering whether the Spec-
trum could cope with the job. 

My next step was to scan 
the magazines and write to the 
companies who were produc-
ing suitable goods — this is the 
outcome of the somewhat am-
bitious project. 

The hardware 

With the printer, bought due to 
availability rather than choice, I 

was limited to using a Cen-
tronics interface and Tasman. 
Kempston sent a suitable inter-
face for me to try and I receiv-
ed a tape and letter from 
Microdot Software saying that 
Cobra Technology had sent a 
interface. Unfortunately the in-
terface never arrived. 

Memotech supplied an in-
terface and Hi-res graphics 
pack for the ZX81 and finally, 
DK 'Tron ics supplied a 
keyboard. Fuller also offered 
one but st the time they were 
having problems — their 
keyboard finally appeared at 
the December ZX Microfair. 

The keyboard 

The DK'Tronics keyboard is a 
sturdy, solid-looking, black 

ABS case with a set of grey 
alphanumeric keys on the left 
and a 3x4 red numeric keypad 
set on the right. The Spectrum 
is removed from its case by 
unscrewing the case halves, 
gently pulling out the two 
keyboard connecting ribbon 
cables and unscrewing the two 
small circuit board screws. The 
reverse process is then under-
taken with the DK'Tronics 
keyboard. Precise instructions 
are supplied so any incompe-
tent can do it — even I manag-
ed I 

The keys have a pleasant 
feel to them, the spring 
pressure was just about right 
to allow for my fumbling ef-
forts, and generally the 
legends, supplied on 
transparent stick-on lables, are 
easy to read. Some of the 
smaller red characters — $%& 
— may give rise to eyestrain. 

My main problem came 
from the design of the back of 
the case. The sides slope out 
slightly but the back slopes out 
a lot making it difficult. 

sometimes nigh impossible, to 
connect units to the user port. 
I had to take saw to case to 
remove several cms from bet-
ween the port and the 
save/load sockets. Even so, 
some units that had ridges 
which normally fit over the top 
of the Spectrum would not fit 
without major surgery. The on-
ly way to use items such as the 
Microdrive or the Prism VTX 
modem which normally fit 
beneath the Spectrum, was to 
buy a ribbon cable extension. 

Irritating though these pro-
blems are, the keyboard is still 
worth having for general use 
and is invaluable for any 
serious typing on the com-
puter. 

interfaces 

It would probably have been 
much better if I had asked 
Peter Shaw to take them apart 
and given us his expert opi-
nion. However, here is the opi-
nion of a electronically ig-
norant user! 

Both the Tasman and the 
Kempston interfaces for the 
Spectrum are well boxed in 
tidy-looking, robust, black 
cases with firmly fitting edge 
connectors. Both are also 
"dead enders" as neither have 
sockets at the back for further 
units to be plugged in. If you 
use several such units then 
constant changing is called for 
with the eventual loosening of 
the connectors. The Kempston 
unit is slightly longer than the 
Tasman and has a slight ridge 
at the top which normally fits 
over the top of the Spectrum 
case. 

Both units performed 
perfectly when LUSTing, 
LPRINTing and making screen 

ry 

The Tasman interface. 
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text copies. The Tasman of-
fered options to print alter-
native characters for UDGs 
and the block character set — 
usually it prints the "natural" 
letter (ABC. . . etc) for the 
UDGs and sets the graphics to 
printer codes. If your printer 
has a graphic set then it is 
possible to alter these codes so 
that it will print the graphics. 

The Kempston interface 
simply substitutes spaces 
where it encounters UDGs or 
graphics codes. This was a 
problem but I wrote a simple 
routine to replace UDGs with 
ABC. . in the listing before 
printing. I include this as Fig 1. 

Making screen dumps is a 
feature of the Sinclair printer 
which is very useful: however, 
1 could not get the Tasman to 
produce one at all. I tried both 
BASIC and various of the m/c 
routines supplied but to no 
avail although I'm assured that 
they work with Epsoms, 
Seikoshas, Star and Tandy 
printers. 

The documentation for the 
Tasman was superb and very 
easy to use, but when sending 
control codes to the printer — 
to print different line lengths 
for instance — you have to 
send an extra code CHR$ 27 
before each non-standard 
ASCII code. 

Although the Kempston in-
structions are less professional 
in appearance, they are, never-
theless, clear and easy to use. 
The user has to make any ad-
justments via BASIC POKES 
and not through program con-
trol as with the Tasman, and 
printer control codes are sent 
by the more usual system of 
CHR$ (27) - the brackets In-
dicating a control code. 

Then came the test. I load-
ed the Epson screen dump 
code which Kempston said 
would work with the Shinwa, 
typed the RANDOMISE USR 
number and hey presto! One 
hi-res screen dump. 

There is very little to 
choose between the two inter-
faces; the Kempston seems to 
have a little more support from 
other software houses, but the 
reason that I'm using it is pure-
ly because of the screen dump 
facility. To produce listings for 
ZX Computing I'm using the 
Tasman interface, mainly 
because it fits better with the 
keyboard. 

The Memotech Centronics 
interface for the ZX81 is one 
of their series of interconnec-
ting units that are as wide as 
the ZX and comes cased in an 
attractive black metal box. 
This is supplied with an in-
struction booklet which I found 
needed careful study. 
Although straightforward in 
printing letters, there are a few 
awkward actions needed 
when sending control codes. 
So far I have not been able to 
manage to LLIST the graphic 
characters, but Memotech also 
kindly sent their Hi-res 
Graphics unit from which it is 
possible to COPY a screen. 
The problem now is how to 
send the program list to the Hi-
res screen and then COPY it. 

Owing to the fact that 
there is no related software to 
adjust, this is not easy. If any 
readers have solved the pro-
blem I'd love to hear from 
them! Meanwhile, I will con-
tinue to print the ZX81 listings 
in the complex but, I hope, 
easily read format found 
herein. 

Ffg. 1 Machine code routine to natch and rep/ace al UDGs with the 
letters A to U. 

10 CLEAR USR "a"-61: LET a='JSR 
* a"-60: PRINT 'Code located at 

addr-BS *!a••"Us* by RANDOMIZE 
USR 'I a 

20 FOR i=a TO a + 35: READ a*: P 
OKE i, (f CODE aS(l)-43-(7 AND a«t 
11>"9 a)>)*164(CODE a®<2>-48-(7 A 
ND a*(2) >"8"> >: NEXT i 
100 DATA "ED","4B" ,"4B","5C " ,"2 

A*,"53","5C"18","17","7E" ,"FE " 
,*0E","28","10","FE","0D","29"," 
OD","FE","22"|"28","OF","23","A7 

"ED","42","DO";"09","18","EB" 
110 DATA "23","23","23","23","2 

3", M 8 " , "F1 " , " 23 " , "7E", "FE", "22" 
E B " , * D 6 * , " 9 0 ' . ' 2 8 - , 

D6","13","30","F2", 
•,"18","ED" 

'38","F6"," 
' C6' '56" 77 

J^Vga*as . _ . 
[ P L B a T H E C B M E j 

Rg.2 One hi-res screen dump produced using the Kempston interface 
(courtesy of Ultimate/. 

The software 
Now that I had the computer 
housed with a high quality 
keyboard and on speaking 
terms with the printer, I turned 
my attention to finding some 
form of Wordprocessor. I am a 
single finger typist at best, and 
find that my paper usually has 
more tippex on it than ink but 
to get someone else to type up 
my work is a costly process. 

I have tentatively used one 
of the *B* Wordprocessors 
and so realised that this would 
be the answer, but would a 
suitable professional machine 
be available for the Spectrum? 

Two companies sent 
samples of their products; 
Tasman and Microl, both for 
the 48K Spectrum, but before 
looking at them let me explain 
briefly what a wordprocessor 
(wp) should do, and what I 
wanted it to do. Skip this next 
section if you already know I 

wordprocessing 
A wp effectively turns your 
computer into a typewriter and 
displays text on the screen. 
This can then be altered, 
modified, adjusted, corrected, 
added to or removed before 
being sent to a printer. 

Text can be formatted or 
laid out on screen by use of 
various commands "embedd-
ed" in the lines and can be 
Loaded/Saved or Merged. A 
range of text-handling com-
mands are usually provided to 
move blocks of text and a 
system of sending codes to 
operate the printer is desirable. 
This is an outline of the basic 
requirements, if you are look-
ing for a professional , 
specialist wp then many other 
facilities will be required, con-
sult an expert! 

1 The Microl: Supplied in a 
presentation-type box with a 
well produced booklet, the 
Microl wp follows the standard 

system of embedding format-
ting controls within the text. 

There is room for 30,000 
characters, approximately 
4000 words, which is roughly 
equal to ten A4 pages. This is 
made up of 950 lines of 32 
characters and is a lot of text. 
This article, for instance is 400 
lines long. 

The booklet is quite a good 
manual although it depends on 
your attitude to learning. If you 
like things spelt out in simple 
words, phrases like "feel free 
to experiment" will fill you 
with terror! All the available 
commands are explained brief-
ly but adequately, there are 21 
file handling commands and 
12 embedded formatting com-
mands. Saving, loading and 
merging facilities are provided. 

One of the most useful 
features of a wp is Word Wrap 
— a system where a word 
which would be split by the 
end if a line is transferred com-
plete to the next line. This 
facility is included in the Microl 
program. Using this program 
was fairly easy. 1 had to work 
with the manual in easy reach, 
but I soon found myself 
remembering the most fre-
quently used commands. Text 
is displayed in the usual 32 
chr/line form and can be sent 
to the Sinclair printer or to a 
printer with a greater number 
of characters to a line. 

A fair amount of time is 
spent in the manual in format-
ting using the ZX printer and 
only 14 lines on using a bigger 
beast. I think this is a little un-
wise as I would imagine that 
anyone likely to invest in a wp 
would probably intend using a 
quality printer. There is also a 
lack of facilities to output 
printer control codes, and to 
use anything other than the ZX 
printer you have to modify the 
BASIC program yourself. This 
could and should have been 
done as part of the program 
run. 

I found editing to be a bit 
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fiddly and the system of enter-
ing lines separately to the main 
text display (just as you enter 
new lines in a BASIC program) 
difficult to get used to. 

As a general comment, this 
is a good wp but is probably 
most suited to the home user 
with a ZX printer who wishes 
to produce well set out text. 
Ideal for writing your 
Christmas thank you letters! 

2 The Tasword Two: This is 
the most professional, user 
friendly business-type program 
for the home micro that I've 
ever seen. Everything from the 
manual (written using 
Tasword) to the on screen 
presentation is designed to 
enable the user to feel relaxed 
and confident when using the 
program. 

On loading, the program is 
"write" mode and displays an 
empty screen except for the 
cursor in the top right corner 
and a status line at the bottom 
of the screen. This status line 
shows a constantly updated 
line and column cursor position 
and the state of the justify, 
word wrap and insert modes. 

The text is displayed as 
written and this is cleverly pro-
duced with 64 characters to a 

line. An option is available to 
display at the normal 32 
characters if you find the let-
ters too cramped. I soon 
became used to the 64 format 
and I have never needed to use 
this option. 

The booklet is very well 
written and takes the user 
through each command step 
by step, and if that's not 
enough, there is a tutor pro-
gram supplied on the tape to 
give you practical examples 
and experience. Should you 
get stuck, two "help" pages 
can be accessed during the 
programs operation which lists 
all 42 commands and the 8 
printer control codes. A further 
page can be called which is a 
menu for Print/Save/Load/ 
Merge/Define your own printer 
codes/Return to file or BASIC 
options. 

This program was written 
with the professional printer in 
mind but also will print on the 
ZX printer at 64 characters per 
line which is readable but not 
very satisfactory. Comprehen-
sive instructions are given to 
allow you to use the program 
with a variety of different 
printers and interfaces. 

There is not enough room 
to list all the functions which 

this program provides — suf-
fice to say that everything I 
needed was provided as well 
as many options which I 
haven't got a use for as yet. 

To sum up. this is the one 
for me and in fact, the whole 
of the magazine was written 
with the aid of Tasword Twol I 
think that this program will 
provide word processing for 
anyOne who needs this facility 
(bar specialist applicaions) 
and, taking into account the 
cost of a keyboard and inter-
face, still works out cheaper 
than its nearest rival. 

Tasman software also sup-
ply a program which will con-
vert your normal Spectrum 
display to the 64 character one 
used in the word processing 
package. 

Conclusion 

Well, apart from producing the 
ZX81 graphic set, t think that I 
have achieved all that I set out 
to do. I'll work on the latter and 
perhaps investigate the 
possibility of using the Spec-
trum to store records of our 
contributors and the software 
file lists that we sometimes 
publish. 

I've already had a quick 
look at Sinclair's VU FILE, if 
only I could get it to print on 
the Shinwa at 80 cp — I'll let 
you know. . . 

Further information on the 
items mentioned above can be 
obtained from the following 
addresses: 

Keyboard: 
DK'Tronics Ltd, Unit 6, Shire 
Hill Industrial Estate, Saffron 
Walden, Essex CB1 1 
3AQ price €45.00. 
Interfaces: 
Kempston Micro Electronics 
Ltd. Unit 30, Singer Way, 
Woburn Road Industrial Estate, 
Bedford MK42 7AF price 
£45.00. 
Tasman Software, Dept ZXC, 
17 Hartley Crescent, Leeds 

LS6 2LL price £45.00. 
Memotech Ltd, Station Lane, 
Witney, Oxon 0X8 6BX (ZX 
81 Centronics Interface and 
Hi-res unit) price £24.95 
and £29.95. 
Word processors: 
Micro/, 1 Milton Road. Cam-
bridge CB4 1UY price 
£9.95. 
Tasman Software, Dept ZXC, 
17 Hartley Crescent, Leeds 

LS6 2LL price £13.90. 
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ZX81 CAME 
In this game you play the part of 
the harrassed caretaker of a 
rather badly situated block of 
flats. Your job is to ensure that 
every window gets cleaned 
when dirty and repaired when 
cracked, using the buckets of 
water and spare panes of glass 
that are stored around the 
building. The difficulties, 
however, are that you cannot 
carry both water and glass at the 
same time, and that the win-
dows keep getting dirtied again 
(pollution and pigeons!) and 
cracked again (aircraft vibra-
tions and vandals). If you 
manage to get the whole lot 
perfect (and don't fall off too 
many times in the process) you 
can go on to harder levels of the 
game, the object being to reach 
as high a level as possible. 

HOW to play 
Use keys Z and C to move 
left/right, keys N and J to move 
up down. You must travel along 
the ladders and walkways mark-
ed by inverse 'equals' signs, if 
you try to do otherwise you will 
fall off and lose a life. To pick up 
water move towards a 'w', or 
for glass go towards a 'stroke', 
the man will then flash with 
whatever has been picked up. 
When you are 'empty' the man 
flashes white. Each 'w' you pick 
up lets you clean four windows, 
and similarly each pane of glass 
lets you fix four windows. You 
can pick up as many as you like 
at one time but you cannot carry 
glass and water together (too 
dangerous I) so if you already 
have water and then go to pick 
up glass you will lose whatever 
water you had left, and vice ver-
sa. Tactics are clearly needed to 
make the most of what there is. 

To clean or repair a window 
just move towards it from either 
side or from underneath, using 
the same movement keys as 
usual. Whenever you manage to 
get alt the windows clean 
together you are moved on to 
harder levels of the game, where 
the ladder-pattern is more 
awkward and there is less water 
available. 

Program operation 
Lines 20-70 are the man-move 
subroutine. Since this is by far 
the most frequently used part of 
the program, it has been placed 
right at the beginning of the 
listing, and the variables used in 
it are defined before any others 
when the program is first run, 
this making all access times as 
short as possible. These con-
siderations together with poking 
onto the screen rather than 
'PRINT AT' make for a fast game 
compared to many Z X 8 1 / 

BASIC written programs. 
Line 4 0 checks for 

move/can't move/fall off/pick 
up water/glass/clean win-
dow/repair window. It does 
this by looking at the next 
space to be moved to and if 
this is not a 'ladder' (character 
1481 then the program is 
diverted to lines 300-580 
where, depending on what 
character is found, different 
actions are taken. Eventually a 
return command is hit which 
completes the original GOSUB 
to the man-move subroutine. 
The man's previous known 
screen position is stilt held un-
changed in the variable PP so 
that normal movement can 
resume next time around. 

Lines 100 and 110 form a 
loop which constantly calls the 
man-move subroutine, but the 
loop is occasionally broken out 
of to allow the next set of lines 
to operate as follows: lines 
200-290 cause windows to 
be cracked or dirtied again dur-
ing the game. So as not to 
slow down movement during 
this operation, the man-move 
subroutine is also called in bet-
ween lines. 

Line 310 uses Boolean 
algebra to replace a long mess 
of IF-THEN-GOTO comparison 
tines. Assume for example, 
that line 310 has found a 'dirty 
window' (grey character, code 
8) and that the man has 
'water' (w>0) then line 500 is 
selected. This reduces water 
points by one, then in line 540 
the grey is POKEd with a space 
character to 'clean' it. Line 
550 then looks to see if the 
next space is also a grey, if so 
POKEing it, if not POKEing the 
space before it. This is so that 
any window can be wiped 
from either side or even 
underneath and still give the 
same result. A similar pro-
cedure is followed for repairing 
cracked windows. 

Lines 6 0 0 - 6 9 0 initialise 
variables. Lines 700-892 form 
a subroutine to draw the 
screen, also used to redraw it 
full of broken windows at each 
new level of the game. Line 
705 starts the ZX81s random 
number sequence off at a fixed 
place for each level of the 
game. Each screen therefore 
follows a different pattern of 
window cracking, but it is 
always the same for a given 
level. This is done so that 
players can eventually learn 
what to expect and develop 
tactics. 

Line 830 causes the ladder 
pattern to vary between levels. 
Lines 900-990. The 'fall off' 
rout ine. This replaces 
characters behind the man as 
he falls. 
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ZX81 CAME 

Modifications 
Onscreen instructions have 
been omitted to keep program 
length down, but readers may 
like to add their lines at the end 
of the program to do this. A 
few sarcastic comments might 
also be added at the end, 
depending what level the 
player managed to reach. 

If you find the game too dif-

ficult then change line 800 to 
print 32 graphic 'equals' in-
stead of blacks, thereby giving 
the man extra access all along 
the bottom. If the game seems 
too easy however, try slightly 
decreasing the value of 0.94 in 
line 110 as this determines 
how often windows are likely 
to be re-cracked during play. 

Variables 
pp 
s 
X 
K 
Y 

W 
GL 
PW 
E,F,H 

LE 
N 
P$ 
LIFE,L$ 
JD 

Present position of man. 
Next intended screen position. 
Marks the start of the screen in the display file. 
Character of man. 
Character of next space if user tries to move off a 
ladder. This is used to decide whether man picks 
up water, picks up glass, cleans window, repairs 
window or just falls off. 
Water points. 
Glass points. 
Perfect windows (0 to 30). 
Used to generate random cracking/dirtying of 
windows. 
Level of game. 
FOR-NEXT loops. 
Printing string, used to print horizontal walkways. 
Number of lives left; on screen indication of this. 
At the end of line 990 is just an undefined variable 
to stop the program at the end of the game. 

A note or two 
Graphics 'equals' are impor-
tant characters in this pro-
gram, but these can often look 
like inverse spaces when 
printed on paper, so please 
note the following very 
carefully when typing-in: 

Line 730 
Line 740 

Line 760 
Lines 760, 

Line 810 
Line 830 
Line 880 

: 14 graphic shift F; 3 spaces, 3 graphic shift F. 
: 3 graphic spaces, eight various characters, 5 
graphics spaces, 2 spaces, 3 graphic 'equals'. 
: Graphic shift 'S' is used. 
770 and 780 must have graphic 'equals'at positions 
4,7,10,13,19 and 21. 
: 6 graphic 'equals'. 
: 2 graphic spaces, 3 graphic 'equals'. 
W, graphic 'equals', W. 

Since the program contains 
'pokes' it is liable to crash if 
typed in wrongly, so it is a 
good idea at first to omit the 
self-start line 1050 and 'save' 
a few copies of the progrom 
onto a cassette before it is ever 
run. 

Warning 
This listing was not printed on 
a Sinclair printer and graphic 
characters have been replaced 
by a simple code. This consists 
of a number (no number means 
only one character) which is 
the number of characters 
needed, followed by " g " to in-

dicate graphics mode, and 
finally a letter or number which 
is the key of the character. The 
code " is" means inverse 
space, ie 

These codes are combined 
with a " + " asa separator, so 
the code "2is + 2ga" means 
two inverse spaces and two 
characters obtained by 
graphics mode shift/key A. 
Lower case messages are to be 
typed in inverse mode. 

I hope you witl find this easy 
to enter, I know it is less than 
simple, but I think that you will 
agree with me that it makes 
the rest of the program easier 
to r e a d . . . 

I REM J . P A V E . R O G E R S , W A L T O N , 8 3 
3 GOTO 6 0 0 

10 REM m a i n l o o p s * 
2 0 POKE P P , 1 4 8 
3 0 L E T S - P P + ( I N K E Y « » " C " ) - ( I N K E 

Y * = • Z " ) • ( 3 3 AND INKEY«=>"N" ) - ( 3 3 
AND I N K E Y * — " J " ) 

4 0 I F PEEK S O I 4 8 THEN GOTO 3 0 
O 

3 0 L E T P P = S 
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60 POKE S , K 
7 0 RETURN 

100 GCSUB 2 0 
110 I F R N D < . 9 4 THEN GOTO 100 
2 0 0 L E T E - 5 + I N T < R N D * 6 > * 3 
2 1 0 GOSUB 2 0 
2 2 0 L E T F - 7 + I N T < R N D * 3 > * 3 
2 3 0 GOSUP 2 0 
2 4 0 I F R N D > . 8 THEN L E T H = 8 + < 5 3 

AND H = 8 ) 
2 3 0 GOSUB 2 0 
2 6 0 I F PEEK < X + E * 3 3 * F + 1 ) = 9 0 THE 

N L E T P W - P W - 1 
2 7 0 GOSUB 2 0 
2 8 0 P R I N T AT E , F ; C H R * H + C H P * H 
2 9 0 GOTO 100 
2 9 9 REM s u b r o u t i n e s ' 
3 0 0 L E T Y - P E E K S 
3 1 0 GOTO 3 2 0 + ( 8 0 AND Y » 6 0 > * ( 1 1 0 
AND Y = 2 4 ) • ( 1 8 0 AND Y = 8 AND W>0> 

• ( 2 0 0 AND Y » 6 1 AND G L > 0 ) 
3 2 0 I F Y = 0 OR Y » 1 2 8 AND S - X < 6 6 0 
THEN GOSUB 9 0 0 
3 3 0 RETURN 
4 0 0 L E T W»W*4 
4 1 0 L E T GL«=0 
4 2 0 GOTO 4 5 0 
4 3 0 L E T GL=GL + 4 
4 4 0 L E T W - 0 
4 5 0 POKE S , 9 0 
4 6 0 L E T K a Y 
4 7 0 RETURN 
5 0 0 L E T W = W - 1 
3 1 0 GOTO 5 3 0 
3 2 0 L E T G L « G L - 1 
3 3 0 I P W=0 AND G L « 0 THEN LET K«= 

O 

3 4 0 POKE S,<?0 
3 3 0 POKE f S + l - ( 2 AND PEEK ( S - ! ) 

«Y> > , 9 0 
3 6 0 L E T PW=PW+1 
3 7 0 I F PW=30 THEN GOSUP 7 0 0 
3 8 0 RETURN 
'3*? 9 PEM i n i t i a l i s e 
6 0 0 L E T X*PEEK 1 6 3 9 6 * 2 5 6 * P E E K 1 

6 3 9 7 
6 1 0 L E T S - X + 4 9 8 
6 2 0 L E T P P « S 
6 3 0 L E T K - 2 3 
6 4 0 L E T Y - l 
6 5 0 L E T W - 0 
6 6 0 L E T G L - 0 
6 7 0 L E T H - 8 

6 8 0 L E T L E » 0 
6 8 1 POKE 1 6 4 1 8 , 0 
6 8 2 L E T g * - " 3 2 g h " 
6 8 3 L E T L I F E - 4 
6 8 4 L E T L * - " * * * " 
6 8 5 GOSUB 7 0 0 

6 9 0 GOTO 100 
69P PEM s e t up n e x t s c r e e n 
7 0 0 LET L E - L E + 1 
7 0 3 RAND L E * 3 3 3 
7 1 0 L E T p g = 0 
7 2 0 P R I N T AT I , 8 ; " l 2 g 6 " 
7 3 0 P P I N T TAP 7 } " l 4 g f + 3 S + 3 g f " 
7 4 0 P P I N T TAB 6 I " 3 i s • g 1 + / • i s • g 1 

• W + j « * g ! * / + 5 i s + 2 S * 3 g l " 
7 5 0 FOR N«1 TO 6 

-•60 P R I N T TAP 6 i " i s + 2 g s • g 1 + 2 g s • 
g 1 * ? g s + g 1 + 2 g s * g l + 2 g s + i s + 2 S + g l • / • 
g 1 +W" 

7"»0 P R I N T TAB 6 ! • i s + XX + g l + X X + g l 
• X X * g 1 + X X + g l + X X • i s + l S + W + g l * g q + g 1 
• g q -

7 8 0 P P I N T TAB 6 ; " 3 i s + g l * 3 i s + g l • 
2 i s • g l * 2 i s + g l * 3 i » • l S + g w + g l • / * 

7 9 0 NEXT N 
8 0 0 P R I N T AT 2 1 , 0 J " 3 2 i 5 " • G * + G * 
8 1 0 L E T P * = " 6 g l " 
9 2 0 P R I N T AT 6 , 1 3 ; P * ; A T 9 , 7 { P » ; 

AT 1 8 , 1 3 ; P * ? A T 1 2 , 1 3 ; P * + P * ( TO 4 
W A T 1 5 , 3 ! P * + P * 

8 3 0 TF L E < 7 THEN P P I N T AT 2 1 - L E 
* 3 . 1 0 ! P * * " 2 i s + 3 g 1 " * P % 

8 4 0 FOR N»0 TO 2 0 
8 3 0 P R I N T AT 0 , N ? " W W" 
8 6 0 P R I N T A T 5 + I N T ( R N D * 6 ) * 3 , 7 + 

INT < R N D * 5 > * 3 : C H R * 8 + C H P t 8 
9 7 0 P R I N T AT 0 , N | " M M" 
8 8 0 I P N > 1 4 • L E THEN P R I N T N, 

2 ! " U U g l + W" 
8 9 0 NEXT N 
8 9 1 P R I N T AT 0 f O ? " ! - v e l 

1 i f e"5 AT 2 , 1 J L E 
8 9 2 G P T n P 7 0 
8 9 9 o f m - f a l l o H r o u t i n e 
9 0 0 POKE S , Y 
9 1 0 L E T S - S + 3 3 
9 2 0 L E T Y«=PEEK S 
9 3 0 POKE S , 2 3 
9 4 0 I F S - X < 7 2 5 THEN GOTO 9 0 0 
9 5 0 L E T P P = X + 4 P 9 
9 6 0 L E T L I F E - L I F E - 1 

9 7 0 P R I N T AT 2 , 2 8 J L * ( TO L I F E ) + • • 

9 8 0 I F L I F E >0 THEN PETURN 
9 9 0 P R I N T AT 0 , 9 j " G A M E O V E R ' l J D 

1 0 0 0 SAVE "FLATMAN" 
1 0 1 0 P R I N T AT 3 , 7 | ' 4 l a t m a n LOADE 
D" , , , " S T O P THE TAPE THEN PRESS A 
NY K E Y " , , " M O V E M E N T KEYS ARE Z , C , 
N AND J . " 

1 0 2 0 P R I N T AT 3 , 7 ; " 
n 

1 0 3 0 I F I N K E Y t = " " THEN GOTO 1 0 1 0 

1 0 4 0 CLS 

1 0 5 0 RUN 

58 ZX COMPUTING APRIL/MAY 1984 



AMOEBA 
SOFTWARE 

54 WALOEN AVENUE, CHISLEHURST, KENT 
Te lephone: 01-857 6999 

LAZE BLAZE 
Superb machine code act ion Pit your beam against 
the 2 beams ol the computer. Race your opponent lor 
the random fuel dumps. For the very strong of heart, 
battle to the death in the ma^e . 9 speed levels Over 
500 Options in this fast mov ing arena. 
48 K S p e c t r u m . £5.95 

LAS Ei 

torrmu 

TANK TRAX 
A TWO player game lo stretch your skill Destroy your 
opponents tank before he obl i terates yours Choose 
the battlefield, fire over the mounta ins or select 
foothills and have an eyebal l to eyeball confrontat ion 
Sounds easy, but don't forget as m an real situations 
weather plays a n enormous part in success or failure 
This game is no except ion The wind must be al lowed 
for it you have no desire to blow yourself up 
Uses all the 48K m e m o r y o f the S p e c t r u m . E5.95 

til It SPi r i Hl M 

Soon to be found In all good software outlets. 

' Games that grow on you" 
I' you are havrg (rouble buying your copy send a cheque or postal 
Olds' to AMOEBA SOFTWARE. 54 WALDEN AVENUE. 

CHISLEHURST. KENT 
Nare 
Adflfess 

I enclose a deque P O lor C 
LAZE BLAZE ~ TANK TRAX J Please lick choree 

The C o m p l e t e Pr in ted Circui t W o r k s h o p 

Easy Add-ons lor ZX Spectrum & ACE 

IT Mcttinfl riKtmflie pn>|«i» i a htuM and hhi yout 

• LIGHT PEN • WEATHER STATION 
• PICTURE DIQIT1SCR • • OTHER EXCITING A 
• KEYPAD INTERESTING PROJECTS 
• MODEL CONTROLLER 
A newly released book by vid'untmn author O/rfn B-jhop, published by Bernard 
BaDani. describes in detrl 17 proiecU la build (using low tost materials! to bri-.g 

your micro into 11* real world. 
TrwussKonpientiynponcrtineOfCOOfin Jupi<«l nkii Id-tt ruttvta tMerofewTh -

co-nimrentt ana filnlwl throuQti PCM 
£24 00 Order reT HB 20CXJ EASY AOD ONS ' BOOK t OECOOEfl KIT 

Order ret *B W01 "EASY ADD-ONS BOOK OMI. V €3 00 
QrOn ml HB 79Q2 DECODER KIT ONI V C12.00 
Order rrl HB X»3 DECODER PCB OMl V ca.oo 
Pta«c tMtt computer wtHi* oracino 

Micro Interface Kit 
Professionalise your add on projects. Kit comes compleie with 
attractive black ram pack style case, pre-etched & drilled double 
sided PCB, 28 way 0.1 pitch connector. 9 way D output plug & 
extender cdrd. Suits Spectrum, ZX81, etc 
Order ref HB/2090 £9.50 

ZX81 Hi Resolution Graphics Kit 
Improves screen resolution to 256*176 pixels enabling superior 
graphics to be easily programmed. Plugs directly into ZX81 
ROM socket & is complete with extensive software tape. 
Order ref HB/2070 £22 00 

ZX/Spectrum Intelligent Joystick l/F 
"Treble your game scores overnight'* 
Suitable lor Atari type joysticks. The kit provides an interface to 
enable ALL games programs to be played with joystick control. 
Tell it once & the keys for ihai game arc remembered forever 
Spectrum Kit & Joystick HB/2061 £27.31 less joystick £20.80 
ZX81 Kit & Joystick HB/2060 £27 31 less joystick £20 80 

Computer Cables & Connectors 
We now offer an extensive range of computer cables & 
connectors including a Spectrum user port extender cable. Send 
for new cable & connector price list 

Spectrum Extender 

HB'2089 £8.85' 

Overcomes those interconnection problems' Six inch double ended 
extender & male PCB plug Also available as single ended with 9" of 
nbtxxi cable HB/2O60 £4.76* 

Prices inclusive of VAT, carriage 60p in U.K. Overseas orders please 
add extra carriage. Newly published full catalogue £1 50 
(Refundable with first order over £10.) Please quote REF ZX 4 

-hobbyboofd-
comptele P C.B workshop 

• division of 
KELAN ENGINEERING Ltd 
Hookitone Park 
Harrogata, N. York* 
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(SPECTRUM PROGRAM! 

A multi-purpose file handling program 
from Nigel Salt in Kent. 
Keeping records can be a 
laborious job — bits of paper 
alterations, amendments etc 
etc. But now in this com-
prehensive and versatile pro-
gram you have all the facilities 
that most filing applications 
will require. 

Datafile impressed us Irt 
both operation and in program-
ming techniques, it is liberally 
REMmed so that the operation 
of each section is explained 
and has been well documented 
by Nigel for the operator to 
use. 

Whatever your interest, 
job, or need, Datafile will be of 
use. Type it In and then read 
the following instructions on 
using it. 

Datafile is a utility program 
which sets up a file in A * In ac-
cordance wi th parameters sup-
plied by the user. The only limit 
to the number of records held 
is the si ie of the memory of 
y o u r S p e c t r u m . A 18K 
machine can only manage 28 
records 100 characters long 
but fields within each record 
can be any length and each 

field can be given a name up to 
6 characters long. 

T o o l k i t is a set o f 
subroutines designed to enable 
you to use files generated by 
Datafile in your own programs. 
The sample application pro-
gram Letters {on side 2 of your 
cassette) gives an example of 
one such application. 

The uses of these routines 
is manifold You might use 
them to set up a directory of 
your records and tapes or 
books. You could equally use 
Datafile to keep track of all 
your business clients. The ex-
ample which follows guides 
you through every stage of 
datafile and explains the use of 
Toolkit routines. 

Using the 
program 

On using the LOAD * " ' 
command and playing side 1 of 
your tape you will be greeted 
wi th the main menu. Before 
you can use a file It must be 
defined in the following ways: 

1. Select option from the menu. The program first asks you to 
name your file. You can call it anything you like but for this ex-
ample enter CLIENT. 
2. Number of records. Once you have named your file the pro-
gram asks you how many records will be on this file. It is 
always a good idea to specify more than you think wil l be re-
quired to allow for future growth. 

For this example enter 10 This wil l mean that only 9 
clients can appear on the file because Datafile uses the first 
record to store information about the file size and structure. 
3. Record size. Each record can be any size you wish. Ob-
viously It must be equal to or greater than the maximum 
number of characters of data that you wish to store on each 
record. For the example enter 120. 
4. Number of fields. What you enter here requires some 
thought, It is necessary to define one field for every item of 
data which you want to hold on each client. The difficult part 
may be deciding what constitutes an " i tem of da ta" . 

Say you wanted to store the address of each client. You 
could specify )ust one field called say, ADDRESS. This would 
not be very useful because then you would be unable to ac-
cess individual lines of the address. A better solution would be 
to define one field for each line of the address and call them 
something like ADLIN1. ADLIN2 etc to refer to address line 1 
and so on. For this example enter 10. 
5. Field definition. If you have followed the example instruc-
tions then the program will now tell you that the CLIENT file 
has 10 records of 120 characters each. 

The program will then ask for a name and size for each 
field in turn. You can call the fields anything you like but any 
name mora than 6 characters long will cut short automatical-
ly. I recommend that you give meaningful names to your fields 
to make future use of your files easier. There is no restriction 
on the length which you specify for each field providing that 
the sum of the field lengths is less than the record length 
which you entered at 3 (record size! above. For the example I 
suggest that you enter the following field names and lengths: 

Nam* of field Length of field 

INITS 
NAME 
A0LIN1 
ADLIN2 
ADLIN3 
ADLIN4 
PHONE 
ACCNO 
INVDAT 
INVNO 

6 
1 5 
20 
15 
15 
1 0 
1 5 

6 
8 

6 

116 

The total length of these fields is 116 characters which is less 
than the 120 character size which we entered at 3 above. 
When you have entered the dat8 above you will have defined 
all of the 10 fields which you specified for each client record 
at 4 above. You will now be returned to the main menu. 1 
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Entering data 

First select option 2 from the 
menu. If you have been follow-
ing the example then you will 
be asked for the value of INITS 
in this record. For reasons 
which will become plain when 
you use LETTERS, enter your 
own initials separated by full 
stops. Your entry will now be 
displayed nexi to the field 
name. If you have made a 
mistake don't worry, you wil l 
be given an opportunity to put 
it right when you have entered 
all the data for this record. 
Continue to enter your details 
as prompted. If you just press 
"ENTER" when asked for a 
value then that field will not be 
left empty. Clearly you wil l 
not have an account number 
and you will not have invoices 
outstanding yourself. Thus for 
these fields leave a blank. If 
you later sort the file by invoice 
date for instance then records 
with no invoice data wilt be put 
at the front of the file. 

Having entered your own 
details you will be asked 
whether you wish to alter 
anything. If you enter " Y " 
then you will be prompted to 
enter a new value for each field 
in turn. If you just press 
"ENTER" when prompted 
then the value for that field will 
be left unchanged. When you 
are happy with the record con-
tent, press "ENTER" when 
asked if you want to alter 
anything and you wil l be asked 
whether you wish to enter any 
more records. If you enter " Y " 
then the process above will 
begin again. If you just press 
"ENTER" then you will be 
returned to the main menu. 

When you enter dates I 
suggest that you use the 
American format: YY/MM/DD 
rather than the British format: 
DD/MM/YY. If you do this then 
you will be able to sort your 
records by date using the sort 
routine in Datafile. You might 
wish to sort clients into Date of 
Birth order for example. 

Sorting files 
Select option " 3 " from the 
main menu. Assuming that 
you have more than one record 
on your file you can now sort 
t h e m a l p h a b e t i c a l l y or 
numerically. 

The sort routine will first 
ask you for the name of the 
files by which you want to sort 
your records. For example, if 
you want to sort your file so 
that the records appear in 
alphabetical order of names then 
you might enter NAME. 

If the field name that you 
have entered was a valid one 
then the message "SORTING" 
will appear on your screen. 
When sorting is complete you 
will be returned 10 the main 
menu. If you have entered the 
name of a field which does not 
exist then you will be asked to 
enter another. If you have 
fo rgot ten the names you 
assigned to the fields of your 
record don't panic. Just press 
"ENTER" and you will be 
returned to the main menu 
You can now select option 
" 8 " which will tell you the 
names that you gave (see print 
file detail). 

Amending/del-
eting records 
Select option " 4 " from the 
menu. You will be asked for 
the name of a field. Say you 
know that the record which 
you wish to amend is that of 
Mr West. This means that the 
name WEST will be in the 
NAME field of that record. You 
should thus enter NAME when 
asked for a field and WEST 
when asked for a value for that 
field. 

If you enter a field name 
which you have not defined 
then you will be asked to try 
a n o t h e r . J u s t p r e s s i n g 
"ENTER" at this point will 
return you to the menu. If the 
value of the field does not exist 
on the file then a message will 
be displayed to this effect. For 
example, if you had not 
entered a record for Mr West 
when entering data. 

Once the record that you 
require has been found you will 
be given the opportunity to 
alter each field in turn. If you 
do not wish to amend a par-
ticular field then just press 
"ENTER" when prompted for 
a new value. 

To delete a record select 
option " 6 " from the menu. As 
when amending records, you 

. will be asked for the informa-
tion that the program requires 
to find the record that you 
wish to delete. When the 
record has been found it will be 
removed from the file and you 
wil l be returned to the main 
menu. 

Saving and 
loading 
Once you have got some data 
on your file you may want to 
save the file to tape. To do this 
select option " 6 " from the 
menu. The file will now be sav-
ed under the name by which it 

was defined above. If you 
followed the example your file 
will be saved as "CLIENT" 
DATA A9 0. 

When the file has been sav-
ed you will be prompted to re-
wind the tap® and prepare for 
verification. You wil l be return-
ed to the main menu when 
verification is completed. If 
verification fails, use "GO TO 
1 " to return to the menu and 
then try again. 

If you wish to update files 
which you have already saved 
to tape then select option " 1 " 
from the menu. You will be 
asked for the name of the file 
If you have forgotten it then 
just press "ENTER". The pro-
gram will then load the first file 
that it comes to on tape. 

When the program has 
loaded your file K will decode 
the first record to determine 
the format of your file and the 
names which you gave to its 
field. It wil l then return to the 
menu. You can find out the 
names of the fields etc by 
selecting option " 8 " . 

print file detail 
Select option " 8 " from the 
menu. The program will then 
print the names of each of the 
fields in the file and tell you the 
position that they occupy in 
each record. 

For example if field INITS 
starts 6X 1 and ends at 6 then 
this tells you that INITS oc-
cupies the first 6 characters of 
each record, ie for record 2 in-
its would be A$, <2, 1 TO 61. 

To print the whole file 
select option " 9 " from the 
menu. Each record on the file 
will be displayed in turn. 

warningl 
If you BREAK out of the pro-
gram for any reason use "GO 
TO 1 " to return to the menu. 
Do not use " R U N " since this 
will result in the loss of any 
data held on the current fila. 

A list of the variables used 
by Datafile is given in REM 
statements at the start of the 
program. You must not use 
these variables in your own 
programs w h e n you use 
Toolkit to manipulate data held 
on files created by Oatafile. 

using Toolkit 
Each of the rout ines in 
TOOLKIT is designed to make 
using Datafile files in your pro-
gram easy. Each routine is fully 
d o c u m e n t e d in REM 
statements. 

1. Get field value. Each record 
In a Datafile file is stored as an 
element of the array A$. For 
example, the first record in the 
file will be A$<2>. You will 
remember from the field defini-
tion stage that each field 
within a record also has a 
number and a name. The field 
number enables Toolkit to find 
out the position of a field in 
each record. It might, tor in-
stance, be A$f2,1 TO 6) as for 
INITS in the example. This 
routine when supplied wi th a 
record number in RN and a field 
number in FN will fetch the 
value of that field in record 
number RN. The value is 
returned in Q$ and trailing 
spaces are au toma t i ca l l y 
removed. 

2 . Decoding dates. I have 
a l r e a d y e x p l a i n e d t h e 
usefulness of storing dates in 
the American format. This 
routine will translate a date 
supplied in Q$ from the 
American form to the British 
form. 

3. Removing spaces. If you 
have given a field in a record a 
value wi th less characters than 
the field length then the field 
will contain spaces after your 
value. This routine removes 
the unwanted spaces from a 
field value supplied in 0 9 and 
returns the trimmed value in 
Q$. 
4. Read header. I explained 
above that the first record on a 
Datafile file contains informa-
tion required by Toolkit to use 
the data in your tile. When you 
use the LOAD routine this 
routine is automatically called 
to find out the format of your 
file. 
5. Loading files. This routine 
will load a Datafile file and call 
the header reading routine. 
The name of the file should be 
in O 9 on entry to the routine. If 
you don't know the name than 
let Q9 = '*", 
6. Find field number. The name 
of the field required should be 
in Q$ on entry to the routine. 
The routine will then find out 
the number of that field and 
return the result in FN. The 
value of FN allows you to get 
the start and end positions of 
that field from the numeric ar-
ray FO which will have been 
filled by the header read 
routine. F (FN, 1) holds the 
start position and F|FN,2) the 
end position. Thus, field 1 of 
record 1 extends from AS 
|1 ,F (1 , t» to A t n , F ( l , 2 ) ) . 
7. Finding a record number. 
This routine returns in RN the 
number of the record which 
has a value equal to that of 0 9 
in the field designated by FN. ^ 
You should define Q9 and FN W 

tfl 
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before entry to the routine. 
The record number is returned 
by the routine in RN. 

Letters: a sample 
application 
If you fol lowed the example 
that I have given you wil l now 
have a file called CLIENT. LET-
TERS wil l Input this file from 

tape and then wr i te a letter to 
each client reminding them of 
the account that they have 
outstanding. Now you know 
why your o w n details should 
be entered first I 

The listing o l LETTERS 
should help you to develop 
your o w n applications I hope 
that Datafile meets all your re-
quirements. 

GO SUB 3200 
GO SUB 3300 
STOP 

Lhtktg 1: Dttafio 

4 REM ********************* 
* DATAFILE * 
•VARIABLES:- * 
*N«=NAME OF FILE * 
*A*(1)-DUMMY RECOPD * 
*NP~NUMBER OF RECS * 
*SR=RFCORD SIZE * 
*NF=NL'MBER OF FIELDS* 
*F*(!)=NAME OF FIELD* 
*F (I, ! ) =*STAPT FIELD * 
*F<:,2)= END FIELD * 
*NRU»NO. RECS USED * 

5 PEM *TM»NO. OF FIELD * 
* FOUND BY SEARCH * 
* ROUTINE * ' 
*RN-NO. OF RECORD * 
* FOUND BY SEARCH * 
* ROUTINE * 
* * * * * * * * * * * * * * * * * * * * * 

°8 CLS 
t o o RFM * * * * * * * * * * * * * * * * * * * * * 

* SETS CAPS LOCK * ********************* 

101 IF INT < PEEK 23658/6)»2* 
INT ( INT t PEEK 23658/8)/2) THE 
N POKE 23658, PEEK 23658+8 
110 CLS : PP1NT AT 0,8! INVERS 

E 1:"DATAFILE MENU" 
120 P R I N T '"(1) DEFINE FILE"*1" 

(2) ENTER D A T A " ' "(3) SORT FILE" 
* ' " ( 4 > ALTER R E C O R D " ( 5 ) DELET 
E R E C O R D " ' 6 ) SAVE FILE"! 
121 PRINT , ,-(7) LOAD FILE"**"< 

8) PRINT FILE DETAIL"'*"(9) PRIN 
T WHOLE FILE"" * * (0) EXIT FROM PR 
OGRAM" 
130 PRINT AT 21,01 INVERSE 1|" 

ENTER NO. OF OPTION REQD": INPUT 
LINE 0* 
140 IF 3* = » j II THEN GO SUB 1000 
150 IF G* = i»2 * THEN GO SUB 2500 
160 IF Q* = "3* THEN GO SUB 3300 
170 IF • 4 • THEN GO SUB 3700 
180 IF G»- THEN GO SUB 4000 
190 IF 0*= "6" THEN GO SUB 3000 
200 IF 0«- • 7 ' THEN GO SUB 3100 

210 IF Q*="8" THEN 
220 IF 0S="9" THEN 
230 IF Q*="0" THEN 
300 GO TO 100 
9 9 9 REM ********************* 

•HEADER CREATE * ********************* 
lOOO CLS : INPUT "NAME OF FILE: 
" I n* 
1010 INPUT "NUMBER OF RECORDS! " 
i nr 
3070 INPUT "RECORD SIZE! "J sr 
1030 INPUT "NUMBER OF FIELDS: "t 
n + 
1035 LET s t a r t = i : DIM *S(nf,6l: 
DIM M n f , 2 ) 
1036 CLS : PRINT "FILE NAME: ";n 
«*'rtrS" RECORDS OF ";*r;° CHARAC 
TERS"' ' t 
1040 FOR i=l TO n+ 
1050 PRTNT ''"NAME OF FIELD ";i| 
" "} FLASH lj" "( CHRS 8jS INPUT 
*«< i): PRINT !i) * 

1060 PRINT '"LENGTH OF FIELD "I I 
J" "I FLASH 1|" "J CHR* 81: INPU 
T mii PRINT m* 
1070 LET *ti,1I»5tarti LET start 
• start +a+-1 * LET 4 (i,2»-start: L 
ET start=start+1 
1080 NEXT 1 
1085 IF sr<nf*I2+14 THEN LET sr 
= nf * 12 +14 
1086 LET nru-1 
1090 DIM a*(nr+l,sr> 
1099 REM ********************* 

*WRITE HEADER * 
* * * * * * * * * * * * * * * * * * * * * 

1100 LET a*(l,l)-"9-S LET a«I 1, 2 
TO 4)• STR« nr: LET aS(1,5 TO 7 

)« STR* sr! LET a*(l,8 TO 10>= S 
TR« nf 

a*(1,11 TO 13)= STR1 nr L E T 1110 

u 

1200 FOR 1=0 TO <r»*-!>*12 STEP 1 
2 
1210 LET eS<1,14+1 TO 14+i+5>=4* 
t i / 1 2 + 1 > 

1220 LET a«M,Id+i+6 TO !4+i+8)* 
S T R S * < i / 1 2 + 1 , 1 ) 

1730 LET a*(l,14+i+9 TO 14+i+ll) 
- STR* -f ( i / 12+ 1 , 2) 
1250 NEXT i 
1260 RETURN 
1999 REM ********************* 

*HEADER READ * 
* * * * * * * * * * * * * * * * * * * * * 

2000 CLS : LET nr- VAL a*(1,2 TO 
4): LET sr* VAL a*(1,5 TO 7): L 

ET VAL a*(l,8 TO 10): LET nr 1 
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c - VAL a * f 1 , 11 
2 0 1 0 D I M 
7020 FOR 
2 
2 0 3 0 L E T 

1 4 + 1 + 5 ) 
2 0 4 0 L E T 
4 * 1 + 6 TO 
2 0 3 0 L E T 
4 + J + 9 JO 

2 0 6 0 NEXT 

TO 1 3 ) 
+ S < n f , a ) : D I M * ( n f , 2 ) 
i = 0 TO < n f - 1> * 12 S T E P I 

i / 1 2 + 1 > « a « ( 1 , 14 + i TO 

V A L a t ( 1 ) 1 * ( i / 1 2 + 1 , 1 >' 
1 4 + 1 + 8 ) 
f ( 1 / 1 2 + 1 , 2 ) 
1 4 + 1 + 1 1 ) 

1 

VAL a * ( 1 , 1 

2 0 7 0 RETURN 
2 4 9 9 REM * * * * * * * * * * * * * * * * * * * * * 

* D A T A ENTRY SUB * 
* * * * * * * * * * * * * * * * * * * * * 

2 3 0 0 CLS : L E T n r u = n r u + i : L E T a * 
( 1 , 1 1 TO 1 3 ) - S T R * n r u 
2 5 0 3 FOR i - 1 TO n+ 
2 3 1 0 P R I N T AT 2 * 1 , O ? i * ( 1 ) I " "J 
a t l r r u , * ( i , 1 > TO f ( i , 2 > M F L A S H 
I I " " J F L A S H 0 
2 3 1 1 I N P U T q * : I F q » <> " • THEN 

L E T a t l n r u , i ( 1 , 1 ) TO + ( l , 2 ) ) - q * 
2 3 2 0 P R I N T AT 2 * i , 0 5 * * < i ) t " " { 
a * ( n r u , f ( i , l > TO M i , 2 > M " 
2 5 3 0 P R I N T 
2 5 4 0 NEXT i 
2 3 4 5 I N P U T ' A L T E R A N Y T H I N G ( Y / N ) " 
; Q » : I F Q « = " Y " THEN GO TO 2 5 0 5 
2 5 5 0 I N P U T * ENTER MORE RECS ( Y / N 
> " | q » : I F q « - " y * OR q * - " Y ' THEN 

GO TO 2 5 0 0 
2600 
u 
2610 
2 9 9 9 

L E T fl*(l,ll TO 1 3 ) = S T R * n r 

3 0 0 0 
3 0 1 0 
3 0 2 0 

CLS : RETURN 
REM ********************* 

* SAVE FILE * ********************* 
CLS 
SAVE N» DATA A*() 
PRINT HL|"PREPARE FOR VERIF 

ICATION AMD"' 'THEN PPESS < ENTER > 
PAUSE o: CLS 

3 0 3 0 VERIFY N* DATA A* ( > 
3 0 4 0 RETURN 

PEM ********************* 
* LOAD FILE * ********************* 

CLS : INPUT "FILE NAME"IN* 
LOAD N* DATA A* ( > 
GO S U B 2 0 0 0 
RETURN 
REM ********************* 

*PRINT FILE DETAILS * ********************* 
CLS I INPUT "HARD COPY (Y/N 

3 0 9 9 

3 1 0 0 
3 1 1 0 
3 1 2 0 
3 1 5 0 
3 1 9 9 

3 2 0 0 
» - I Q * 
3 2 0 1 I F 6 * - " Y " THEN OPEN # 2 , " P 

1 

3 2 0 3 CLS : P R I N T I N V E R S E l ! " F I E 
L D " ! AT 0 , 1 0 ! "START-; AT 0 , 2 0 ; " E 
ND" * ' 
3 2 0 5 FOR i • 1 TO n f 
3 2 1 0 P R I N T TAB 1 0 t f ( 1 , 1 > I 
TAB 201F(I,2* 

3220 PRINT 
3230 NEXT I 
3233 P R I N T "NUMBER RECS USED = " ; 
n r u 
3 2 5 0 OPEN M 2 , " S " 
3 2 5 1 P R I N T * 1 ; " P R E S S ANY KEY TO 
C O N T I N U E " : PAUSE 0 
3 2 6 0 RETURN 
3 2 9 9 REM * * * * * * * * * * * * * * * * * * * * * 

* P R I N T WHOLE F I L E * 
* * * * * * * * * * * * * * * * * * * * * 

3 3 0 0 CLS : I N P U T "HARD COPY ( Y / N 
1 ' > Q » : I F 9 * = " Y " THEN OPEN H 2 , 

3 3 1 0 FOR i » 2 TO n r u 
3 3 2 0 CLS 
3 3 2 5 P R I N T TAB 1 0 t INVERSE I f " R 
ECORD NUMBER: " ( I ' ' 
3 3 3 0 FOR j « = l TO n f 
3 3 4 0 P R I N T + * ( j > » TAB 8 t a S ( i , f < j 
, 1 ) TO + ( j , 2> > t P P I N T " 
3 3 5 0 NEXT j 
3 3 6 0 P R I N T m i ' P R E S S ANY KEY FOR 

NEXT R E C O R D " : PAUSE 0 : CLS 
3 3 7 0 NEXT I 
3 3 7 5 OPEN H 2 , " S " 
3 3 8 0 RETURN 
3 4 9 9 REM * * * * * * * * * * * * * * * * * * * * * 

* S O R T R O U T I N E * 
* * * * * * * * * * * * * * * * * * * * * 

3 3 0 0 GO SUE 3 5 0 0 
3 5 4 0 I F NOT I n THEN RETURN 
3 5 4 1 P R I N T AT 1 0 , 1 0 1 F L A S H 1 | I 
NK 2 1 " S O R T I N G " 
3 5 4 3 L E T 
3 5 6 0 FOR 1 - 2 TO n r u - l : I F a * ( i + l 
, * ( * n , l > TO K f n , 2 ) K a t ( i , f l f n , l 
) TO t ( f n , 2 > ) THEN L E T s * - a * ( l ) 
! LET a * ( 1 ) - a * < i + 1 ) : L E T a * ( i + 1 ) 
=•»»: L E T 3 + - S + + 1 
3 5 7 0 NEXT 1 
3 5 8 0 I F s f O O THEN GO TO 3 5 4 5 
3 3 9 0 RETURN 
3 6 9 9 REM * * * * * * * * * * * * * * * * * * * * * 

* ALTER R O U T I N E * 
* * * * * * * * * * * * * * * * * * * * * 

3 7 0 0 GO SUB 5 5 0 0 : I F NOT FN THE 
N RETURN 
3 7 1 0 GO SUB 5 6 0 0 : I F NOT RN THE 
N RETURN 
3 7 1 5 CLS 
3 7 2 0 FOR 1 - 1 TO n * 
3 7 3 0 P R I N T AT 2 * 1 , O J -f * ( 1 ) ! " " f 
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3770 
3780 
I Q » i 
3790 
3999 

a»(rn,-f < i , 1 ) TO 
I" "I FLASH 0 
3740 INPUT q»: IF q* <> THEN 
LET a(Irn tMl,ll TO +li,2))-q« 
3730 PRINT AT 2*l,0jf»UM* "» 
*«(rn,4t i,1) TO + ( I,2) ) \ 
3760 PRINT 

NEXT I 
INPUT "ALTER ANYTHING(Y/N)" 
IF 0»-"Y" THEN GO TO 3720 
RETURN 
REM ********************* 

* DELETE ROUTINE * ********************* 
4000 GO SUB 3300: IF NOT -t n THE 
N RETURN 
4010 GO SUB 3600: IF NOT m THE 
N RETURN 
4020 FOR l-rn+1 TO nru: LET a*<i 
-11-a* til: NEXT i 
4030 LET nru-nru-l: LET aSti.ll 
TO 13)- STR» nru 
4040 RETURN 

REM ********************* 
*FIND KEY FIELD NO. * ********************* 

CLS : INPUT "NAME OF KEY FI 
" I OS 
LET fn-0 
IF q»-"" THEN RETURN 
FOR l-l TO M 
IF f*(l, TO LEN QS)-q* THE 

N LET 4n—I 
3330 NEXT 1 

IF NOT -fn THEN GO TO 3300 
RETURN 
REM ********************* 

*FIND RECORD NUMBER * ********************* 
CLS : INPUT "VALUE OF KEY: 

L E T T E R S -
GO SUB 

3499 

3300 
ELD: 
3303 
3306 
3310 
3320 

3340 
3330 
5.39 9 

3600 
" I r * 
3603 
3606 

I F THEM RETURN 
I F LEN r » < f ( f n , 2 ) - f t f n , 1 ) 

1 THEN LET r«=r«*' 
6 
3610 LET rn-0 
3630 FOR 1-2 TO 
3640 IF a*(t, 
«r» THEN LET 
3630 NEXT i 
3660 IF NOT rn 
3670 RETURN 

nru 
< 1 * 1 1 , 1 ) 
rn* i 

THEN 

GO TO 560 

TO * t in,2) ) 

listing 3: Letters 

1000 GO SUB 9970 
1005 INPUT "DATE OF 
1010 LET " ACCNO " 
: LET nl-fn 
1011 INPUT "HARD COPY(Y/N)'I0«: 
IF Q*«"Y" THEN OPEN M 2,"P" 
1020 LET n«-"TMVN0": GO SUB 9980 
: LET n2 
1030 LET q*-"NAME"" GO SUB 9980! 
LET n3-fn 
1040 LET q«-"INVDAT"! GO SUB 998 
0: LET n4 —+ n 
2000 FOR 1-3 TO nru 

PRINT * * * 
LET xl-t: LET x-nl: GO 

2 0 1 0 
2020 
9920 
2030 
2060 
9920 
2070 
2071 
2073 
9920 
2076 
2080 

PRINT-"ACCOUNT: 
LET xl-t: LET x« 

SUB 

n2: GO SUB 

PRINT •INV No! "|q*! 
PRINT 
LET xl-2: LET x—n3: GO SUB 

PRINT 1 TAB 1O(qS' 
LET xl-2: LET x-n3+i: GO SU 

B 9920 
2090 PRINT TAB 
3000 FOR j=2 TO 
3010 LET x»n3 + j 
3020 PRINT TAB 
3030 NEXT j 
3040 PRINT 

PRINT TAB 
PRINT ''• 
LET xl-i 

10J 
4 
GO SUB 
10 t q» 

9920 

3030 
3060 
3070 
9920 
3080 PRINT 

101 "DATE: "J d* 

LET x-n3T GO SUB 

" Dear 
t i « 

" \ q * I ' . * 
I refer to our 3090 PRINT 

invoice dated"'1 

4000 LET xl-i*. LET x-n4: GO SUB 
9920: GO SUB 9940 
4010 PRINT q»J". I would be grat 
e-ful i* ••'•you would settle the 
account•''"us soon as possible. 

4020 PRINT 
• ly, l 
4030 PRINT 
CONTINUE": 
4040 NEXT 1 
4043 OPEN # 
4O30 STOP 

TAB 10»"Yours stncer 
TAB 10F *N.E.SALT"* 
HIJ"PRESS ANY KEY TC 
PAUSE o: CLS 

2, "S" 
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[ S P E C T R U M P R O C R A M I 

Listing 3: Too** 

9900 REM ********************* 
* TOOLKIT * 
•ROUTINES TO MERGE * 
*WITH YOUR PROGRAMS * 
*T0 HANDLE FILES * 
*CREATED BY DATAFILE* ********************* 

9901 REM ********************** 
*ADDRESSES OF ROUTINES 
*9920:-GET FIELD * 
* CONTENTS * 
•9940:-DECODE DATE * 
*9950:-REMOVE SPACES * 
*9960t-READ HEADER * 
*9970:-LOAD FILE * 
*9980:-GET FIELD NO. * 
*9990:-GET RECORD NO.* ********************** 

9919 REM ********************* 
* GET FIELD VALUE * 
* FROM FILE * 
•VARIABLES; * 
*RN- RECORD NO. AND * 
* IS SUPPLIED BY * 
* THE SUB AT 9990* 
•FN" FIELD NO. AND * 
* IS SUPPLIED BY * 
* THE SUB AT 9980* 
* F O IS THE ARRAY * 
* DEFINED BY THE * 
* SUB AT 9960 AND* 
* IT HOLDS THE * 
* POSITION OF THE* 
* THE FIELDS IN * 
* THE RECORD * ********************* 

°920 LET q$=a«(m,ftffl,l) TO -M + 
n,2) ) 
9922 GO SUS 9950 
9923 RETURN 
9939 REM ********************* 

* DATE DECODE * 
*VARIABLESI * 
*Q* IS A DATE IN THE* 
* FORMAT YY/MM/DD * 
* THIS FORMAT CAN * 
* BE USES TO MAKE * 
* SORTING BY DATE * 
* WITHIN DATAFILE * 
* EASIER * 
* ON EXIT FROM THE* 
* SUB Q* HOLDS THE* 
* DATE IN DD/MM/YY* 
* FORMAT * ********************* 

9940 LET q*=q*+q*(l TO 2) 
9941 LET q*< TO 2>«q*(7 TO 8) 
9942 LET q«<7 TO 8)«q*(9 TO 10> 

9943 LET q»-q*< TO 8> 
994? RETURN 
9949 REM ********************** 

* REMOVE TRAILING * 
* SPACES * 
•VARIABLES: * 
*Q* IS A FIELD GIVEN * 
* BY THE USER OR * 
* THE SUB AT 9920 * 
* THE ROUTINE REMOV* 
* ES ANY SPACES AT * 
* THE END OF THE * 
* STRING TO AVOID * 
* UNSIGHTLY GAPS IN* 
* PRINTED TEXT * ********************** 

9950 IF q*( LEN q«)«B " THEN LE 
T q*«q*t TO LEN q*-l): GO TO 99 
50 
9951 RETURN 
9960 REM ********************* 

•HEADER READ * 
*VARIABLES: * 
*A*<NR>SR)~A FILE * 
* CREATED BY* 
* DATAFILE * 
•NR-NUMBER OF RECS * 
*SR=SIZE OF EACH REC* 
*NF-NUMBER OF FIELDS* 
*NRU=NUMBER OF RECS * 
* USED * 
*F*<NF,6) HOLDS THE * 
* NAMES OF FIELDS* 
* ON THE FILE * 
*F(NF,2) HOLDS THE * 
* POSITION OF THE* 
* FIELDS WITHIN * 
* EACH RECORD * 
•U- -K.-M- X M. M. -k. Jf. JC. JL JL -it- JL M. JL JLJL JL JL JL * *TT » Tt W * TTTT * Tt TUT wlrw Tt w 

: LET nr- VAL a * ( 1 , 2 TO 
sr= VAL a*(1,5 TO 7) : L 

VAL m*^^tB TO 10) : LET nr 
a$(1)11 TO 13) 

9961 CLS 
4): LET 

ET n-f-
u- VAL 
9962 DIM 
9963 FOR 
2 
9964 LET 
14+1+5) 

9965 LET 
4+ i +6 TO 
9966 LET 
4+1 +9 TO 
9967 NEXT 
9968 RETURN 
9969 REM ********************* 

* LOAD FILE * 
•VARIABLES: * 
*Q*= THE NAME GIVEN * 
* BY THE USER TO * 

t»(n+,6): DIM i<nf,2> 
i-0 TO (nt-1)*12 STEP 1 

+»<1/12+1)-aS<1,14+i TO 

-f < i / 12+1, 1 ) « VAL a*(l,1 
14+1+8) 
*(1/12+1,2)- VAL »«(1,1 
14+1+11) 

I 
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(SPECTRUM PROGRAM! 
* A FILE CREATED * 
* BY DATAFILE * 
*A»« THE ARRAY IN * 
* WHICH DATAFILE * 
* STORES FILES * 
^ H f ' l H H H t X K X K^F N JtK "JC-^ 

9970 CLS 
9971 LOAD q* DATA A*1) 
9972 GO SUB 9961 
9973 RETURN 
9900 REM * • • * * * • • * • * • * • * * * * * * * 

*FIND KEY FIELD NO. * 
•VARIABLES: * * Q»= THE NAME OF THE* 
* FIELD TO BE FOUND* 
•F»(NF,6> HOLDS THE * 
* NAMES OF FIELDS * 
* ON FILE * 
*FN- THE NUMBER OF * 
* FIELD CALLED Q* * 
* IF IT IS ON FILE * 
* AND IF NOT THEN 0* ********************* 

9981 CLS 
99B2 LET + n-0 
9983 IF q*="" THEN RETURN 
9984 FOR 1-1 TO n-f 
99B3 IF TO LEN q*)-q* THE 
N LET + n - i 
9986 NEXT i 

9987 IF NOT *r THEN CLS : PRIN 
T "FIELD "Iq*i" NOT IN THIS FILE 
•: STOP 
9988 RETURN 
9989 REM ********************* 

•FIND RECORD NUMBER * 
•VARIABLES: • 
*Q* HOLDS THE VALUE * 
* OF FIELD NUMBER * 
* FN THAT IS REQD * 
*RN- THE NUMBER OF * 
* THE RECORD WHICH* 
* HAS Q* IN FIELD * 
* NUMBER FN OR O * 
* IF NO SUCH RECORD* 
* EXISTS * ********************* 

9991 IF q*-"" THEN RETURN 
9992 IF LEN q*< *( * n , 2 ) --F ( + n , I ) * 
1 THEN LET q«-q«+" * I GO TO 999 
2 
9993 LET rn-0 
9994 FOR 1-2 TO nru 
9993 IF a*(1,f(fn,1) 
=q« THEN LET rn«i 
9996 NEXT 1 
9997 IF NOT rn THEN 
T "RECORD WITH KEY VALUE 
NOT FOUND": STOP 
9998 RETURN 

TO i t+n,2>) 

CLS : PRIN 
? q*1 * " 

• 

Pleat* note our new address from 18th April 
104 Abbey Street, Accrington 

ZX SPECTRUM COMPU1 Efl 

ULA 6C001 £8-82 
ROM 16K 5.95 
RAM <1116-2 ( I50n sue) 1-52 
CPU Z80 2.43 
L M I 8 8 9 I C .84 
TI4h32 I C 2.37 
transistor ZTX 213 13 
Transistor Z " X 3 i 3 ... .13 
Iransistot 2 r x 650.''651 26 

Crysiai <4336 ' 9 MH2 65 
Crystal 14 MHZ 75 
Keyboard Ma" . 2 .82 
Keyboard Wens'anw 1.56 
Keyboard Template .1.20 
Keyboard Conncctci r. Way . 13 
Keyboard C o m e d o 8 Way 26 
HSU-1400 (UK) Power Supply ...5.75 
N'oduialin (UHFl ,...2.37 
Cassette Lead 65 
CO'I — Spectrum 65 
Loudspeaker 75 
Jarfc Socket :Ear Mic) 13 
Manual — Large 3.97 
Reset Pot i?.2K 13 
Sockt/1 Jt»wer 26 
1 n m r e r 50cl t r « * 26 
T V. Lead .65 
74LSOO 58 
74LS32 60 
74s_Sl$7 90 
74LS393 1-19 

DEALER PRICES 
ON APPLICATION 

SAE PLEASE 

VISIT OUR 
COMPUTER 

CENTRE. HARD-
WARE, SOFT-
WARE ETC. 

P. V. TUBES Tel: (0254) 36521 
<0254)32611 

COMPUTER & COMPONENT SPECIALISTS 

104 Abbey Street, Accrington, Lanes. 
Counter open Mon-Sat 

9.30 a.m. — 5 p.m. 
HOW TO ORDER *OU oSp per ordn lot •'ost »ntf r'sckmj ;iJK; tucorl 
oraa'i rt II MOhl'SCi alcait thw «dd 15V. V*T to IOUH totl Good! »rf 
O.jlt'dl-lirJ 0(1 day wdl. II Ifiriny n i » f » t « l t o . l 
of tluct » illty 10<«f0"it yo- m quick iy ** powtw iVpl-y out hni to 
9<.o .i soMMly talf and ellitcni i i rwu A\ our ieg .. 3' cusir.-r.cr* know 
mams or»«i .1 scion- Jpm will Be {Jwtaifrri rr* Mine day 

E3 
Jjjiot'orwyou'iwaertlioogli w« 
do ma l«|i Plrw wvl cisl> with 
orflf' 01 Acccis BarcUycanl vn 

ZX81 COMPUTER 

LJLA 3.54 
64K ROM. . . ..3.74 
RAW 4118 2.92 
RAM 2 ! 14 2.24 
Z80 CPU 2.43 
Trans!Slor 2TX 313 13 
Keyboard 1.30 
Keyboard Connector 5 Way 13 
KoyboarS Connector 8 Way .26 
PSU (1.2A) j U K.) 5.17 
M o d u l a r (UHF) 2.37 
Jac< Scchct (l-nr Mic /9VDCi 13 
Ncs.stor Pack 5 Way * 10K .26 
Hes.sio- Hack 6 Way x !0K .26 
T V l e a d ( U K & Euro! 65 
Manual (English) 1.84 
Cassette Lead 65 

SPECTRUM 
NEWSFLASH 

WORKSHOP MANUAL POA 

ULA SCI 12 is no longei available 
Replaced by ULA 6COOI w i n following 

changes to idsislors 

Resistor value Issue 2 Issue 3 
R47 IK fK 
R49 10K 10K 
R56 470FI IK 
R63 470R tK 
Workshop Manuel £20 Including 

faults guide. 
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48K SPECTRU 
BY D.K. MARSHALL 

A SPECTACULAR FLIGHT SIMULATION OF THE 
WORLD'S MOST EXCITING JET FIGHTER WITH 
STUNNING 3D COCKPIT VIEW AND THE 
MOST REALISTIC 3D AIR-TO-AIR 
COMBAT EVER SEEN ON THE 
SPECTRUM! 
The SUPREME SIMULATION, 
it leaves the rest at the ^ 
funway 
hreshold! 

eS 

OTHER 
AMAZING FEATURES 

• Landing and lake oft 
from 4 runways plus 
steering on Ine ground 
• Fully AerobatiC 
Performance 
• Airfield attack by me 

£7.95 
inc. VAT & p. & p. 

Joystick Compatible 
(Kempston, AGF. Sinclair 
Interface 2, Protek etc.)* 

• Cross wind* 
Turbulence and 
landing m log 
• 4 Pilot ratings. 8 
Beacons, ground 
features and map 
• Artificial horuon, 
radar and fitgni 
computer 
• US. Flaps. U/C and 
system failures 
• 100% machine code 
wttn complete 
instructions and pilot 
notes 

"Definitely the best 
simulation for the 
Spectrum..." 
- Crash Micro 

DIGITAL 
INTEGRATION 

Watchmoor Trade Centre 
Watchmoor Road 

Camberley Surrey GUI 5 3AJ 

Please send me the 
following games lor the 
Fighter Pilot 48K 
N i g h t G u n n e r 4 0 K 

Football 48K 
Taxi (Any Spectrum) 

FOOTBALL 
£7.95 

48K Spectrum 
League Analysis • 
Easy to use Pools 
Prediction 
With 9 methods of 
learn performance 
analysis • let your 
Spectrum guide you to 
your pools selection 

NIGHT GUNNER 
£6.95 

48K Spectrum 
Joystick Compatible • 
The air battle where 
only aces survive -
with enemy fighter* 
attacking from all 
directions, gun* 
Mating, explosive 30 
ground attack sorties -
and there's atw the 
'light home 

TAXI 
£5.50 

Any Spectrum 
Become a Taxi Driver 
and lest your skills - WIZARDS OF 

m * • COMPUTER GAMES ' t " ;;";: , SOFTWARE Fun lor all the family 

Spectrum 
• £7 95 

• £6.95 
• £7 95 Trade and 
• £5.50 Export 

Lifetime Guarantee C h e q u e s payab le to Digi tal Integrat ion 

I enclose a cheque/P O for Total. 
Name 
Address 

VAT a n d p & p inclusive wi th in UK 
(Overseas inc 5 5 p per casset te) 

Or debit my Access/Barclaycard Account No 

1 1 1 1 M M I m r r m i 
T. if S.M.X. C-tmbetv, 0276 684959 

enquiries 
welcome. 

Please send 10 Digital integration Dept ZX t 
Watchmoor Trade Centre Watchmoor Road. Camoeriey. Surrey GUI5 3Aj 

1 V04 lUtkl | 
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ZX80 PROGRAMS 

Shoot theTargetisagameof luck to discover it's position. If you wish to play again. If you fail of conversations with my^, 
and perception. There is a 5 x 5 hit the marker then you will be then you are told the correct parents! A nice, humourous little 
grid on which is placed a marker told how many tries remain, the position and offered another go. listing which could keep a non-
and you have ten goes in which, co-ordinates and asked if you Decision Maker reminds me computist happy for hours! 

Two ZX80 programs from 
Andrew Hasiam to challenge and amuse. 
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ZX80 PROGRAMS 

I D C C I S I O N MAKER 
5 L E T Q = 0 

10 P R I N T " D E C I S I O M M A K E R " 
2 0 P R I N T • ? ? ? ? ? ? ? ? ? ? ? • ? ? ? • 
3 0 P R I N T 
4 0 L E T K = R N D ( 3 ) 
5 0 P R I N T " E N T E R P R O B L E M " 
6 0 I N P U T A « 

7 0 I F K = 1 T H E N L E T Z C - " Y E S " 
8 0 I F K - 2 T H E N L E T Z * = * I DONT| 

•3 THEN L E T Z * » " N O ' 
" Q U E S T I O N " 
AC 

" A N S W E R " 

Z « 
" A G A I N " 

9 0 I F K1 

1 0 0 P R I N T 
1 1 0 P R I N T 
1 2 0 P R I N T 
1 3 0 P R I N T 
1 4 0 P R I N T 
1 5 0 L E T Q a Q * 1 
1 6 0 I N P U T J « 
1 6 5 C L S 

1 7 0 I F 3%- mYES* THEN GO TO 1 0 
1 8 0 P R I N T " Q U E S T I O N S ANSUERED= 

SHOOT THAT T A R G E T . 
9 C L S 

1 0 P R I N T , " S H O O T " 
2 0 P R I N T " Y O U HAVE A T A R G E T < 

5 X 5 ) " 
3 0 P R I N T " A N D YOU HAVE TO SHO 

OT THE MARKER" 
AO L E T M -R N D ( 5 ) 
5 0 L E T R - R N D ( 5 ) 

6 0 L E T X « 1 0 

6 5 P R I N T " Y O U HAVE " | X i " T R Y S 
L E F T " 

7 0 P R I N T • E N T E R A C R O S S ( 1 TO 

5 ) " 
8 0 I N P U T A 
9 0 

m 
P R I N T • E N T E R DOWN ( 1 TO 5 ) 

1 0 0 I N P U T D 
1 1 0 C L S 
1 1 5 I F M = A AND D = R THEN GO TO 

2 0 0 

1 2 0 I F X ~ 0 T H E N GO TO 3 0 0 

1 3 0 L E T X -X - l 

1 4 0 I F M ' A THEM P R I N T " A C R O S S 
I S C O R R E C T " 

1 5 0 I F D = R THEM P R I N T ' D O U N I S 
C O R R E C T " 

1 6 0 GO TO 6 5 
2 0 0 P R I N T " W E L L DONE " J X | " TRY 

S T A K E N " 
2 1 0 P R I N T " A C R O S S - " J M 
2 2 0 P R I N T •DOWN=-" ; R 

2 3 0 P R I N T " A G A I N ? ( Y / H ) ' 
2 4 0 I N P U T AS 
2 5 0 I F A « ~ • V T H E N GO TO 9 
2 6 0 I F A C - " N " T H E N GO TO 3 3 0 
2 7 0 GO TO 2 3 0 
3 0 0 

• 

P R I N T " Y O U RAN OUT OF G O E S 

3 1 0 P R I N T " I T WAS T H I S . . . " 
3 2 0 GO TO 2 1 0 
3 3 0 P R I N T " G O O D B Y E THEM " 
3 4 0 P R I M T • F R O M YOUR Z X 8 0 . . . . • 

JTOP 



'% a monster 

a n d it 's w a i t i n g f o r y o u 
ENTER THE CATACOMBS. . . 
HUNT THE TREASURE... 
AVOID THE TRAPS. . . 
WATCH OUT FOR SKULL! 
SUPER NEW, ORIGINAL 3-DIMENSIONAL 
FULL-GRAPHICS MAZE GAME FOR THE SPECTRUM 48K. 
HUNT THE TREASURE THROUGH MULTI-LEVEL MAZES 
AVOIDING HAZARDS AND DEADLY WANDERING SKULLS. 
THIS GAME WILL BLOW YOUR MIND. 
THERE IS NOTHING ELSE LIKE IT! 

Write for details on the GRAND HIGH SCORE COMPETITION 
GAMES MACHINE LTD., 
40 FRETHERNE ROAD, WELWYN GARDEN CITY, HERTFORDSHIRE. 
S (07073)28444/28435 

GAMES MACHINE 
« 



At last, a magazine that 
gets to the core off it. 

As the proud owner of an Apple, you 
know that really helpful magazines 

don't grow on trees. 

But now there's Orchard Computing. 
Orchard is a brand new quarterly put 
together specifically to suit the Apple 

user. 

It brings you the very best in useful 
routines, business and games software. 

And not a word of it that isn't directly 
relevant to you. 

So if you like an Apple a day. take 
Orchard quarterly. 

It's just what the doctor ordered. 

Britain's best buy for Apple users 

FROM FOX ELECTRONICS 
„ SPECTRUM 

# UPGRADES 
( ISSUE 2 MACHINES ONLY) 

TURN YOUR 16K SPECTRUM INTO A 48K FOR ONL Y 

£20.99 
A high quality kii at a tow low price This Spectrum upgrade is 
easily tilted by anyone in approximately '5-20 m«is and requires 
no soldering or alterations to your Spectrum Simply pushes into 
existing socket Full step by step instructions supplied and it tor any 
reason you are not satisfied with the Kit return to us undamaged 

within 14 days and we wifl refund your money m full 

S P E C T R U M JOYSTICK 
A DELUX JOYSTICK CONTROLLER COMPLETE WITH INTERFACE 
AND 
•CONTOURED GRIP 
•2 FIRE BUTTONS 
•4 FEET OF CORD 
84 SUCTION CAP GRIPS FOR TABLE 

TOP CONTROL £ 1 9 . 5 0 

€19.50 £34.00 

L » ' X I : ' I > J • i 'TTTTiHi7[,;. . • , 7.1 >T 

SEND NOW TO CALLERS WELCOME 
BV APPOINTMENT FOX ELECTRONICS 

141 Abbey Road. Basingstoke, Hants. Tel: 0256 20671 
" t i l "1 

RM CAT ) 

S P E C T R U M / Z X - 8 1 
FULLER FD42 
K E Y B O A R D 
FOR THE SPECTRUM OR 
ZX-81. A42 KEY FULL 
TRAVEL. CASED 
KEYBOARD WHICH 
YOUR MACHINE SITS 
INSIDE. PLUGS IN 
(NO SOLDERING REQ). 

£29 95 
INCL 

ZX-81 
Another replacement keyboard-ttvs o w 
*riti s calculator type tee) Peei on backing 
and press 10 til 
incredibfy low price ot 

£10.00 
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(SOFTWARE REVIEWS) 

The 
selection 

in which Nick Pearce casts a critical eye over some 
of the latest software releases. 

3D Grand Prix 
— DK Tronics 

Having recently spent a con-
siderable amount of time on 
the Spectrum negotiating the 
various circuits of Psion's Che-
quered Flag, I wasn't expec-
ting too much of this ZX81 
program - no colour, sound 
and chunky graphics. I must 
admit, however, that I was 
favourably impressed by this 
simulation from DK Tronics. 

The dashboard is displayed 

on screen and shows gear, 
speed and rpm indicators and 
your fuel guage. You have a 
perspective view of the track 
as from the driving seat of a 
Formula 1 racing car and see 
the other cars on the track as 
you pass them or are over-
taken yourself. 

Unlike Chequered Flag, cor-
nering is no problem providing 
that your speed is not ex-
cessive. The car takes bends 
automatically, left and right 
steering puts you on the ap-
propriate side of the track for 
overtaking. You do have con-
trol over the gears (there are 
six of them), throttle and 
brakes. 

Weather effects, mechanical 
failures and pit stops all feature 
in this game with each race 
lasting five laps, unless you 
succumb to one of the 
numerous hazards faced by 
the Grand Prix driver. I found 
that it required careful concen-
tration to avoid crashing into 
the back of slower cars ahead 
for at 180 mph there is not 
much time in which to react! 

An excellent simulation. 

3D Grand prix costs £4.95 
and is available from DK 
Tronics Ltd. Unit 6. Shire Hill 
Estate, Saffron Walden, Essex 
CB11 3AQ. 

YOU,UE BLOWN YOUR ENGINE UP 

VOU UERE IN 12TH POSITION WHEN YOU CRRSHED 

PRESS I FOR INSTRUCTIONS S FOR SRME TRRCK. N FOR NEU TRRCK 

your missile tracks. They 
therefore can be quite difficult 
to destroy. I got rid of the first 
batch without too much trou-
ble but the problem is that suc-
cessive armies appear. A score 
card is kept and the game ends 
with the loss of all three of 
your lives. 

Another good buy from 
Quicksilva. 

Cosmic Guerilla costs £3.95 
and is available from 
Quicksilva, Palmers ton Park 
House. 13 Palmerston Road, 
Southampton S01 ILL. 

Cosmic Guerilla 
— Quicksilva 

Cosmic Guerilla is a fast mov-
ing arcade-type game. Con-
trary to the note on the 
cassette insert card, there are 
no on-screen instructions but it 
is not difficult to play. Key 6 
moves you left, 7 moves you 
right and 0 fires. The speed of 
play is selected from a choice 
of three — I preferred the 
fasted of the three, action is 
very smooth and responsive at 
that level. 

The object of the game is to 
defend your city f rom 
marauding space guerillas — 
you shoot them down from 
your ship which moves along 
the base of the screen. As you 
knock out the raiders they 
leave their plunder tittering the 
skies. As this loot is imper-
vious to your missiles and re-
mains in the sky, it becomes 
more difficult to shoot at the 
guerillas as the game pro-
gresses. 

These guerillas are not just 
sitting ducks, they are pro-
grammed with some 'in-
telligence' and do not fly into 

G A M E S V 
( F a m i l y g n m « « ) 

trv AO- Twrry i n r i IL 

FOfl 
Z X B 1 . T 9 1 0 0 0 

1 M 

Games v (Family 
Games) — JRS 

Games V contains two im-
pressive games. Sleuth and 
Roulette, both for the 16K 
ZX81. Both of the programs 
incorporate a 'fast load' 
system. This effective techni-
que means that LOADing time 
is cut from five minutes to 
about 60 seconds. 

In Sleuth, one to six people 
can play at being private detec-
tives. The winner is the player 
who correctly identifies the 
murderer guilty of the crime 

i; • .••"SR P M :v5 P E E O r r FL'EL.rff-fof 
1 >- • • > * 4 . 1 ; : - , - , S E E - >'• 

> • 1 0 0 0 - ' J ' M P H '• C-Mt.S"*- -< 
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(SOFTWARE REVIEWS) 

committed at the infamous 
Roxy Club. The computer sets 
the scene and circumstances 
of the crime. There are fifteen 
suspects and a total of sixteen 
clues in form of questions 
which may be asked of the 
suspects. The problem is that 
each suspect will only answer 
certain questions and will also 
lie in certain circumstances. 

Only one accusation is 
allowed per player and a pen 
and paper to keep a record of 
the suspect's response is 
essential. It takes a long time 
to sift through the evidence 
and then deduce the identity of 
the killer. I was absorbed for 
two hours and still got the 
answer wrong! 

1 would have liked the facility 
to print out the suspect list and 
the list of questions, that op-
tion was not included in the 
review copy. Each game is dif-
ferent and takes only a few 
seconds to set up. All in all. 
Sleuth is an absorbing, if 
frustrating, family game. 

Roulette is also a game for 
up to six players, with the 
computer as banker. To start, 
each player is given 100 
francs and enters his or her 
name. Up to ten stakes are per-
mitted in each game and bets 
are placed utilising a very ef-
fective display of the roulette 
board. All the normal bets can 
be placed, from any individual 
number paying 35 to 1, to 
rouge, noir, pair, impair, man* 
que and passe paying even 
odds. The prompts are in 
French to create the right at-
mosphere. If your French is 
anything like mine you'll need 
the instruction sheet at hand 
for the first few games to give 
you the translations! 

An impressive simulation — 
bon chancel 

Games V costs C4.95 and is 
available from JRS Software, 
19 Wayside Avenue, Wor-
thing, Sussex BN13 3JN. 

fiXIS SOFTWAR6 

ZX 81 - for 16K 

CLASSIC 3 

Classic 3 
— Axis software 

This cassette contains three 
rather routine games — 
Hangman, Codebreak and 
Pairs. They are all the sort of 
games that the new ZX81 
owner might try to program 
himself but they are good ver-
sions and run well. 

Hangman offers a total of 
450 words and there are three 
levels of difficulty — increas-
ing difficulty being represented 
by six, eight and ten letter 
words. The tetters tried are 
displayed on the screen 
throughout each game. 

Codebreak is a version of the 
popular game in which you 
have to try and decipher a 
secret number code, in this 
case chosen by your ZX81. 
The computer selects a four or 
five digit number made up of 
the numbers one to six. After 
each guess from the player the 
screen indicates how many 
numbers were absolutely cor-
rect and how many were cor-
rect but in the wrong place. A 
game to test your powers of 
logic. 

In the well known game of 
Pairs the screen displays twen-

Software tor your Sinclair 

ty blocks identified by the let-
ters A to T. The player chooses 
two letters and the numbers 
under those blocks are reveal-
ed — if they don't match then 
they are hidden again. The ob-
ject is to find all the pairs in as 
few tries as possible — a good 
memory training exercise. 

These three cerebal games 
from Axis Software on one 
cassette make Classic 3 a 
good buy. 

Classic 3 is available from Axis 
IUKI Ltd, 71 Brook field Avenue, 
Loughborough, Leics. LE11 
3LN. 

Tempest 
— Mikro-Cen 

Tempest is a fast moving 
arcade-type game. The object 
is to survive for as long as 
possible against a variety of 
aliens. There are five different 
types of alien which attack 
your ship from left to right 
across the screen: some fire 
missiles and others lasers. The 
lasers of the Liner aliens are 
particularly difficult to avoid 
and cannot be shot down. You 
aim for a maximum number of 
points and have five lives. 

Once you have sucessfully 
defended a sector on the left of 
the screen for a preset time, 
the aliens gradually die out and 
you start moving to the right. 
To complete the sector you 
must reach the right side of the 
screen avoiding the 'spikes'. If 
things get too difficult then 
you can destroy everything on 
screen with your 'superzapper' 
but you only have one per sec-
tor and although it saves your 
life, it doesn't score any 
points. 

There are five levels of play 
and I found even the easiest 
level difficult; mainly because 
the Liners' lasers invariably 
destroy you once they start to 

home in on your ship. 
However, the action in 
Tempest is fast and smooth 
and the game performs well. 
At £4.95 it is a reasonable 
buy. 

Tempest is available from 
Micro-Gen, 1 Devonshire Cot-
tages, London Road, Bracknell 
RG12 2TQ. 

Community Chest 
— Artie 

This is a condensed version of 
the popular property game and 
contains thirteen sites, com-
munity chest/chance and jail. 
The rules are broadly com-
parable with the board game, 
but the site prices and fines are 
much higher. You have 
£2,500 to start but with the 
prices ranging from £750 for 
Old Kent Road to £9990 for 
Mayfair, it takes a good few 
circuits of the board passing 
GO or a lot of luck to become a 
man of property. 

In Community Chest your 
opponent is the computer — it 
is aiso banker and dice 
thrower, makes all the moves 
and monitors progress. The 
board is displayed on screen 
throughout the game, a 
feature not included in some 
other ZX81 simulations which 
trade off the screen in favour 
of a larger site list. 

If you cannot find a willing 
human opponent and wish to 
play against your ZX81 then 
this is a good version and well 
worth considering. It is not a 
full simulation but I like the 
way in which Artie display the 
board throughout the game. 

Community Chest costs 
£4.95 and is available from 
Artie Computing Ltd, Main 
Street, Brandesburton, Drif-
field Y025 8RG. 
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FOR PURRRFECT VALUE 

DATA RECORDER 

ffleow 
micro/ 

DESIGNED FOR RELIABLE SAVING & LOADING OF COMPUTER DATA 

* COMPACT SIZE 

200mm x 130mm x 150mm, 

* HIGH RECORD LEVEL 

* AUTO STOP 

* OUTPUT CUT ON RECORD 
(leads left connected) 

* AUDIO MONITOR 
ON LOAD & SAVE 

3.5mm JACK LOAD 

2.5mm REMOTE 

3.5 mm JACK 'SAVE* 

7 PIN DIN SOCKET 

PIEZO SOUNDER 

TAPE COUNTER 

SLIDE 
LOAD/LEVEL 

BATTERY 
OR 6V ADAPTOR 
ADAPTOR SUPI'LIED 

SPECTRUM £24.95 \ ^ ZX81 £27.95 
' INCLUDING INTERFACE 

GUARANTEED FULLY COMPA TIBLE WITH SPECTRUM & ZX81 OR YOUR MONEY BACK!! 

SUPER C15 CASSETTE OFFER!! 
10 HIGH QUALITY C15 CASSETTES WITH INSERT LABELS 
& CASES. PLUS 2 FREE 10 SLOT CASSETTE TRAYS 

ONLY £4.95 inc. P & P & V.A.T. 

m m xrw 

Road Race 
A JD moving road 
is u t a through the 
• I o d K r i t a . YCKI 
m i l l i t i jr on the 
rod for 45 milcv 
Full control of gat, 
fears, Herring. 
Full cockpit display. 

Soccer 6 • tide 
game for 2 player*. 
Rebounding ball, 
moving men, i c o n 
let, goals, foul*. 
Plan view of pitch. 

Golf Play your 
way round a 9 hole 
random CHIW. 
Each hole it act 
with bunkers, out 
of bounds A water 
hazards. ]D 
graphics. Pull set 
of clubs, putting, 
full score display. 

X o P > 

Bar Billiards 
1 or 2 Players. 
Computer plays I. 
Red ball, break and 
total score, plan 
view of table with 
mushrooms. 

I 

PURRRFECT VALUE tapes for each computer 

USE OF COLOUR.SOUND & GRAPHICS 

Kludo for 2 to t 
players with rooms, 
weapons, suspects-
Full board display, 
random solutions 
and dealing. Good 
Tun for all the 
family. 

0 A -

Battleships 
You battling the 
computer in (bit 
popular board 
game. Set your 
fleet, computer 
is random. 

Stormforce 
An original board 
game for 2 players. 
Each player has 6 
commandos and a 
field gun. Capture 
the enemies flag. 
Hidden mines and 
action graphics. 

Starbuster 
You are hemmed in 
by a galaxy of stars, 
novas and super 
novas. Blast them 
to bits and move. 
High score chart. 

• s * 

War of the 
Worlds 

Super fast MC! 
I l l movingdisplay. 
Lasers, shields, 
2 part invaders, 
) levels. Quick 
reactions n ^ d r d ! 

J i J 

Master of 
the Rings 

Avoid losing lives. 
Search snake pit, 
ravine, trees, maze, 
black rings, dark 
riders. All with traps 
Find 6 hidden rings. 
Action graphics. 

Card games: 
PATIENCE (1) 
SNAP (2) 
PAIRS (2) 

SOLITAIRE (1) 
(with solution) 

iMAN p \ <2) HANGMAN 
t . s t 
4 TO CONNECT (2) • oo«o 
COUNTDOWN (1) 
Prevent the launch 
of a rocket after 
breaking out of 
iaiL J O graphics. 

No of players { ) 
ALL UK GAMES 

REAL VALUE 
FOR MONEY! 

£8.00 SPECTRUM 

for 2 tapes (£4.50 each) 

2 SUPER GAMES 
ON EACH TAPE!! 

ZX81 

(3.50 cach) 
£6.00 

for 2 tapes J 
'BYTE' INTO A LOAD OF SOFTWARE (FOR SPECTRUM & ZX81) 

The first in a 
NEW 'DICK' Series 
FISHY DICK 
Dick must catch 
the fast moving Ilsh 
as they swim in bis 
river. He can cast 
and strike. Mind 
the ducks! 
Beautiful graphics 
All machine code. 
The more fish you 
catch the harder 
it gets! 
Cast A Strike with 
different bait for 
each fish. 

ALL Tape Priccs include Postage and Packing and VAT 
Data Recorder ADD £1.50 Postage, Packing& Insurance 
Allow 7—14 days for delivery 
Send cheques or Postal Orders only 
Overseas orders for software tapes only! (ADD £1.00) 

MEOW MICROS (ZX) 
8 Newnham Close 
BRAIN TREE, Essex CM7 7 PR 
Tel: (0376) 22425 



The Name 
For Quality 
And 
Innovation 

Manoeuvre your patrol craft 
over giant moon craters 
avoiding boulders and mines. 
Keep an eye on the hovering 
alien craft bent on bombing 
you out of existence. 

TRADE ENQUIRIES: 
ANIROG SOFTWARE LTD. 
29 WEST HILL DARTFORD 
KENT ( 0 3 2 2 ) 9 2 5 1 3 / 8 

MAIL ORDER: 
8 HIGH STREET HORLEY 
SURREY HORLEY (02934) 6083 
24 HOUR CREDIT CARD SALES 
PAYMENT BY CHEQUE P.O. 
ACCESS /V ISA 50p POSTAGE & 
PACKAGING 



Bombay 
Microcomputer 
Club 

Dear ZX Computing, 
We have recently formed a 
microcomputer user's club in 
Bombay, meeting on every se-
cond and fourth Saturday night 
at 6.00pm. Anyone who owns 
a personal computer, whether 
it is a Spectrum, ZX81, 
TRS-80, Apple, Commodore 
or any other Indian or foreign 
model can join. 

The club is very much a non-
profit organisation with 
positive social aims — the 
main aim being to create a 
greater computer awareness. 
To this end we are organising 
lessons in BASIC and a 
'Microcomputer Exposure' 
day. 

In view of inadequate ser-
vices available in India we 
would welcome help in any 
form from other clubs and 
organisations. Looking for-
ward to receiving newslet-
ters/club magazines/product 
news, I am, yours sincerley 

Anis H Millwalla 
Hon Secretary 
Microcomputer Users Club 
C /0 Indian Register of 
Shipping 
72 Maker Towers "F" 
Cuffe Parade 
Bombay 400 005 
India 

Microsoftware 
Club 

Dear ZX Computing, 
We have been prompted to 
write to you after reading a let-
ter in Club Corner from Nathan 
Carney in Moseley. To the best 
of our knowledge, we are the 
only our Spectrum user group in 
and around Moseley and 
possibly even in Birmingham. 

Microsoftware Club is 
open to Spectrum owners 

throughout the UK. We com-
municate with each other via 
our bi-monthly magazine on 
cassette which costs £1.50 to 
members (£1.99) to non-
members) or £7.50 for one 
years subscription (£10.00 to 
non-members). One thing that 
we all have in common is that 
we all own a Spectrum — an 
ideal means of communica-
tion. 

MSWM readers contribute 
to the magazine by sending let-
ters, programming tips, pro-
grams and so on. They may 
ask questions or give the 
answers to other readers' 
queries. The most important 
aspect of all this is that we can 
help each other across the 
miles and thereby learn about 
the Spectrum that much 
faster. All programs may be 
listed and there are plenty of 
REM statements for easy 
guidance. Spectrum owners 
may also be put in touch with 
other members (or readers) in 
their own area if they so wish. 

Through the magazine we 
can really club together and 
become the only Spectrum 
Users Multi-Club offering all 
these things and more at little 
cost. Anyone interested in our 
services should send an sae for 
full details to the address 
below. Good luck with your 
magazine in 1984, it is by far 
the best I 
Yours sincerely 

T Storton 
73 Alcester Road 
Moseley 
Birmingham 1 3 

Aylesbury 
Computer Club 

Dear ZX Computing, 
With the large increase in the 
variety of home computers 
over the last year, the 
Aylesbury ZX Computer Club 
has decided to drop the ZX 
from its name in order to cater 
for alt types of microcomputer. 

As the main microcom-
puter club in the area, the 
Aylesbury group have found 
that despite the fact that it 
was primarily a Sinclair user 
group, users of micros other 
than the ZX series have been 
drawn to the club. With the in-
itials ZX now dropped from its 
name, the club has formalised 
its interest in all makes of 
home computer. 

The club will continue to 
hold weekly meetings at Quar-
rendon School (each Friday at 
7.30 pm) and monthly meet-
ings at the Mandeviile Centre. 
Further information on the 
facilities offered by the club 
and its activities can be obtain-
ed from myself, on Aylesbury 
630867. 

Or David Nowotnik 
Secretary 
Aylesbury Computer Club 

Sussex zx 
Computer Club? 

Dear ZX Computing, 
t would like to see if there is a 
club in my area and if so, 
would like some information 
about it. If there is no exisiting 
group then I would like to start 
my own ZX Computing Club 
and see if there are any 'like 
minded enthusiasts' that might 
like to join. 
Yours sincerely 

Daren Benfield 
9 Smith Close 
Southgate 
Crawley 
Sussex 

Norwich 
Computer Club? 

Dear ZX Computing, 
I have been a reader of ZX 
Computing for four issues now 
and I have not seen any men-
tion of a Norwich Computer 
Club. Is there a club in the Nor-

wich area? If not, I should be 
interested in starting one 
myself. Please contact me at 
the address below if you are in-
terested. I own a 48K Spec-
trum 
Yours sincerely 

Gregory Norton 
The Vicarage 
Eleanor Road 
Norwich NR1 2RE 

Carlisle Micro 
Computer Club 

Dear ZX Computing, 
May I use the good offices of 
your magazine to publicise the 
information of the Carlisle 
Micro Computer Club. 

We meet on Friday even-
ings from 7.30 to 10 pm at 
Currock Community Centre, 
and will be delighted to 
welcome any new members. 

As secretary of the Club I 
can be contacted on Carlisle 
23314. 
Yours sincerely 

D Scott 

If you run, or are a member of a 
user club which caters for the 
Sinclair user, why not get your 
group on the map by writing to 
us at: 

Club Comer, 
ZX Computing. 
1 Golden Square, 
London W1R 3AB 

All you have to do is to send us a 
letter with details of your club's 
activities (times of meetings, 
addresses of who to contact 
etc.) and we'll do the rest. If you 
publish a newsletter or club 
magazine, we'd very much like 
to see that too. 

And if you don't see a club in 
your area, why not start one up 
by writing to ZX Computing and 
seeing if any like-minded en-
thusiasts wish to join you. 
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(SPECTRUM REVIEWS! 

Lojix 
— virgin Games 

Written by Steve Webb for 
Virgin, Lojix is a very old game 
brought up to date for the 
computer. The game consists 
of a gridded square and various 
shapes that if put together cor-
rectly, will fit into the square. 
You first have to choose the 
shape you want to start with 
and then move a cursor across 
the grid — pressing a key will 
drop the shape into the grid. 
There is a facility to rotate your 
shape until it fits into the cor-
rect place in the square. 

The screen display and key 
operation are fair enough and 
you get the usual biography of 
the programmer on the iniay. 
Virgin keep 50 pence for every 
tape sold in a special bank ac-
count and claim that if you can 
solve the puzzle and keep your 
sanity they will give you the 
entire contents of the account. 
If you do manage to crack the 
puzzle there is a section to fill 
in on the inlay beside the in-
structions of the game. 

Basically though, Lojix is 
just a jigsaw puzzle and I 
would have thought that a 
company like Virgin would 
have come up with something 
a little more imaginative than 
this. If you are into puzzles like 
Mr Webb, you may find this 
enjoyable but if you prefer 
arcade-type games then I 
would not recommend it. 

Lojix costs £5.95 and is 
available from Virgin Games, 
61-63 Portobello Road, Lon-
don W11. 

zx Draughts 
— CP software 

ZX Draughts should have been 
called 'Anthill' — it has more 
bugs in it than a termites nest I 
I hope this isn't their produc-
tion model. I managed to load 
it with little trouble and a chess 
board appeared on the screen. 

Moves are made by simple 
co-ordinates (a4-b5> as with a 
lot of chess games. This is 
where the trouble started, 
most of my legitimate moves 
were greeted with "move im-
possible". 1 fiddled about for 
ages and made a few moves 
and when I took one of the 
computer's pieces it took my 
piece off the board. The darn-
ed thing cheats as well! II 

CP Software is at 17 Oreland 
Lane, Prestwood, Great 
Missenden, Bucks. 

Quicksoft 
Clive Smith takes a look at 
a mixed bag of programs. 

I 

LOJix 

Wilfred the Ha try, 
ie Hungry! 

SPECTRUM 48 / K 

Software 
QOLP s i n u s 

Wilfred the Hairy, 
Olaf the Hungryl 
— Microbyte 

A strategy game for the 48K 
machines — very boring and 
full of bugs. I did manage to 
play part of the game until I hit 
the bugs. 

The screen displays a 
crude map of the world and 
you, being Olaf, have to oc-
cupy as many continents as 
possible whilst your opponent, 
Wilf the computer, is trying to 
do the same. Your progress is 
mapped by a blue flag every 
time you make a move and, 
boy it's slow. Sorry Microbyte. 
I was not very impressed. 

Microbyte can be found at 19 
Worcester Close, Lichfield, 
Staffs. 

Royal Birkdale 
— Hornby 
Software 

As you can guess. Royal 
Birkdale is a golf game. This is 
one of a series of golf courses 
you can choose from with 
each one based on the real 
golfcourse with the same 
distances and bunkers. You 
have a choice of 1 or 2 players 
and after entering your han-
dicap you then choose which 
hole you would like to ptay 
first. 

The computer then goes on 
to draw the chosen hole from a 
birds eye view, graphically not 
very exciting. Under the hole is 
a scale telling you what sort of 
distance it is from your ball to 
the hole. 

You have a full range of 
clubs to choose from, eight 
irons plus a sand wedge, five 
woods and a putter. Before 
you tee off you have to enter 
whether you want to use an 
iron or a wood, each club of 
course will give you different 
distances. Once you have 
chosen your weapon, it then 
asks you how hard you would 
tike to hit the ball by feeding in 
a %. 100% will give a full 
power shot and 6% is a quick 
tap. You are then asked if you 
would tike a straight shot or if 
you would like to hook or fade 
the ball and the direction in 
which you would like to hit the 
ball {it does help). 

There is a 360 degree pro-
tractor on the screen to help 
you choose the correct angle, 
once this is entered the ball is 
struck and a tracer shows 

where the ball travels. If you 
happen to end up in the 
heather an irate man jumps up 
and down, I think you must 
have hit him on the head! 

If you are an all-action 
'shoot 'em up' video game 
player then this is not for you. 
If you are a golf player and if 
the golf course is covered in 
snow or you have a broken leg 
then perhaps this may keep 
you amused. 

Hornby Software is at 21 Pin-
ford Hill, Leeds. 

River Rescue 
— Thorn emi 

This is one of the most addic-
tive games I've played in a long 
time. Written in machine code, 
it has nice, smooth, rolling 
graphics. It can be played by 
one or two players and each is 
given five boats. 

The aim of the game is to 
drive a speed boat up a river 
dodging the crocs and islands 
or your boat will break up and 
sink. The boat is armed with a 
machine gun which shoots the 
crocs or logs that are in your 
way. At various stages along 
your route you have to land the 
boat alongside a jetty and 
rescue a little man. There's 
one man per jetty and once 
you have a boat load you have 
to sail upstream to the next jet-
ty. The boat can be made to 
move either side to side or up 
and down the river. There are 
five keys to use, Q, A, O, P and 
0 to fire the gun although it is 
also joystick compatible. 

Just when you think you 
are doing well an aeroplane 
flies over and drops mines in 
your way, if you don't shoot 
them in time you are blown up. 
1 have to confess that I have 
yet to rescue all the men. It 
looks so easy but it's not and it 
keeps me occupied for hours. 
Graphically it's not very ex-
citing but it is produced well. 

One thing I appreciated 
with this game was the speed 
in which a new game is set up, 
unlike some where you get the 
software company's name 
flashing on and off the screen 
and a two minute song to go 
with it. 

The game has a scoring 
system and points can be gain-
ed by shooting the crocs or 
logs. Definitely worth a trip to 
your local stockist to get 
yourself a copy. 

River Rescue is priced at 
£6.95 and is available from all 
leading software stockists. 
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Can you meet Laserwarp's 
infinite Challenge? 

Be a real 
lord—im 
FumIMT 

ultimate high 
At last- a real challenge for the 
arcade ace: Laserwarp, the most 
exciting arcade-style game around, 
in full, high-res graphics. It's got 
everything - fight your way through 
the ramships, space mines, homing 
drolds, hyperspace chickens, 
interstellar pogos, and more, till 
you challenge the Master. Can you 
beat him? Can anybody beat him? 
Comes complete with Hall of Fame, 
coded verifiable high score - send 
yours in and see if you can win the 
£100 Mikro-Gen are offering every 
month (full details in Inst ruct ions) , 

High scorers names will 
be published in a Hall of 
Fame in the computer f ^ ^ ^ m j 
p ress -and they will be f A H K a j 
invited to join in a Battle 
of the C ha m plon s. y H 
HB-Myei km tfceeirtftr renin ot « 
Imrwirp. Nikre-Gia will rtplict N N H | 
»Hk the m« TireJaa - FIEE1 ^ 

f ' " I 

W L A S E R W f f R P 

* 
* Star Trek 
riore exciting 
perb tactical 

You won't find a more exciting 
version of this superb tactical 
role- play game - save the star 
systems from the Klingon attack. 
Runs in real time-so you have to 
make the right decisions fast. 
Comes complete with Captain's 
Log & Operating Manual 

F0R48K 

SPECTRUM 

£7.95 
Just part of Mikro-Gen's great range - look out for Paradroids, Mad Martha II. 
Cruise Attack, Land of Sagan, Galakzions, Deffendar and many others. 
Available from WH Smith, Co-op, Boots, Menzies & other leading retailers, or 
direct from Mikro-Gen (Please make cheque/PO payable to Mikro-Gen & add 
40p post & packing 

w . 
I i r 1 

I V i 
44 The Broadway, Bracknell, Berks RG12 1 AG Tel: 0344 427317 
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THE FIRST 111 
DYIMIY1K PACKAGES 

FROm 
PROcom 

WHAT IT IS 
Whether you are a beginner 
or an experienced 
programmer it will make no 
difference with the 
DYNAMIC GRAPHICS 
package from Procom. You 
will be able to program 
professional looking 
graphics on your Spectrum. 
DYNAMIC GRAPHICS 
comes in two cassettes at 
the price you would 
normally pay for one. But do 
not let the low price put you 
off. DYNAMIC GRAPHICS 
is by far the most unique 
and much needed software 
aid on the market today. 

Jl&TtfOk 
my Arwfflrwf 
£14-95 fflfcW4/0& 

k vAlmPtrP 

TAPE 1 
This is a character designer with a difference * Full screen 
animation of sprites * 27 functions including sprite 
handling 96 characters which can be saved on tape to use 
in your own programs • Easy methods of including 
character designs in your own baste programs * No 
knowledge of machine code needed • Screen saving * 
Sprites may be treated as super large characters (4x4). The 
list is endless. You will be able to design literally thousands 
of different characters from Pac Men to space men or space 
ships to battleships 
TAPE 2 
This is the ultimate utility for composing hi-res graphics on 
your Spectrum. As well as essentia) hand draw cursor 
controls (or joystick) there are many advanced features 
such as fast fill and rescale. 
There are in aJI over 50 commands. A constantly updated 
status display. 
Generated prompts are fully 
displayed. Now you can design 
screens as good as the software 
companies 

•4S 

n a s a * 

PR<xom 
5 0 P T U J A R E 

HOW TO ORDER 
Telephone orders 
(01) 508 1216 
C/e<M Card Holder* (At c w Bare laycarfl 
only) can purchase by telephone Pteaw 
gi»e card no . name. addreu and item 
required. and your order «nU be despatched 
the tame day 
BY POST 
Stmpiy mite your requirements m the 
coupon provded. enclQM your cheque P0 
e r i M H t l 

1 DYNAMIC PROGRAMMING 
2 DYNAMIC ANIMATION 
3 DYNAMIC SOUNDS 
4 DYNAMIC FILING 
5 DYNAMIC EDITOR 

& ASSEMBLER 
ITEMS ABOVE WILL SHORTLY 
BE AVAILABLE FOR MOST 
HOME COMPUTERS 

EASY TO USE 
DYNAMIC GRAPHICS is the one 
that everybody wi l l understand. The 
instruction manual is simplicity itself. 
No more strained eyes — the manual 
has large 10 x 8 pages w i t h plenty of 
diagrams to make it easy for you. 

YOUR TICKET TO RICHES? 
Use DYNAMIC GRAPHICS to make 
up your o w n program, and if it's good 
we wil l market it for you and maybe 
make you rich. 

DYNAMIC 
GRAPHICS 
Post m PROCOM SOFTWARE. 303 HIGH ROAD. 

LOUGMTON ESSEX 
H h w smd mr the toMowng 

H r— DYNAMIC 
• I GRAPHICS tor tf>e ZX Spectrum 

n 

i 
I enclose my cheque'P.O. for € 

w p w d e d . endow your cn rq j r P 0 
1 your Access c» Sar r i j yc j r j Pleaw 

payable t PftOCOM 1 

( prefer to pay wrth my ACCESS(8ARCIAYCARD 
' Drtofr iWkcKver not vt+frtttrt 

309 HIGH ROAD 
LOUGHTON 
ESSEX 
Tel: {01)5081216 

mali* cheque payable 
SOFTWARE and pent to addrets beto* 
Allow 7 day. for delivery 

IN PERSON 
Vmt our ptem!)*!. at the address below lot 
a great v e c t o n wewi i bedei gmedto 
set m i 

Dealer inquiries to Prism (01)253 2277 

I 
Card No 
Signature 
Name 
Address 



Have some fun and write a pun! win a beautiful 
cabinet in this competition for all the family! 

There comes a time when the 
family telly is being used just 
as much for the computer as 
for the broadcast programs. 
Kneeling in front of the coffee 
table with leads around your 
feet and Mum/Dad/brother/ 
s is ter /son /daughter /wi fe / 
husband/dog/cat moaning 
about the program they're 
missing, you realise that the 
time has come to get a televi-
sion set specially for the com-
puter. 

Once you have the set, 
your problem then becomes 
where to keep itl Continually 
setting it up and taking it apart, 
as well as being irritating, adds 
to the wear and tear on your 
equipment. 

So, in our ceaseless fight 
against domestic disharmony, 

this issue we are offering as a 
prize a beautiful computer 
cabinet from Marcol Cabinets 
which will keep all your equip-
ment tidy and safe. These 
cabinets are solid but attrac-
tive pieces of furniture, 
91.5cm wide, 42.5 cm deep 
and 82.5 cm high (36 by 
16.75 by 32.5 inches!. A 
sliding shelf locks in position 
and slides away after use and a 
storage shelf provides space 
for cassettes, books and other 
essential articles. 

inspiration 
The idea of this competi-

tion came from I Heath of 
Merseyside, who suggests the T l l G rill6S 
following revamped titles to 
well known songs and films: 

To enter, all we want is your 
version of a computer age 
song, film or television pro-
gram sent on the back of a 
sealed envelope or postcard 
with your name and address. 

As humour, especially 
puns, varies from person to 
person the winner will be the 
one which appeals most to the 
Editor (that's me). A surprise 
parcel is on its way to Mr I 
Heath as appreciation of his 
idea for this competition. 

Marcol Cabinets are to be 
found at PO Box 69, High 
Street, Southampton S09 
7EQ. 

Software OVER the Spectrum Judy Garland 
BRIGHT Is Art Garfunkel 
INK 0 is ink 0 Rolling Stones 
You need AND s Max Bygraves 
The NEXT time: MOVE it: The 1 2th of PAUSE 0 Cliff 
A LlSTful of D$ a favourite of the golden SCREEN$. 

• This competition is open to 
all UK and Northern Ireland 
readers of ZX Computing ex-
cept employees of Argus 
Specialist Publications Ltd, 
their printers and distributors 
and employees of Marcol 
Cabinets. This restriction also 
applies to employee's families 

and agents of the companies, 
or anyone else associated with 
the competition. 
• As long as the correct 
coupon is used for each entry, 
there is no limit to the number 
of entries from each individual. 
• All entries must be 
postmarked before May 31 
1984, The first prize will be 
awarded to the first correct en-
try picked at random. 
• The winner will be picked by 
the Editor of ZX Computing, 
No correspondence will be 
entered into with regard to the 
results, and it is a condition of 
entry that the Editor's decision 
is accepted as final. 
• The winner will be notified 
by post and the results of the 
competition will be published 
in a future issue of ZX Com-
puting. 

Address your entries to: 

ZX Computing, Write a Pun 
1 Golden Square 
London W1R 3AB. 

Results 
Many thanks for all the entries 
we received to the Words-
quare competition in the Dec/-
Jan issue of ZX Computing. 
We had literally thousands of 
entries and most of them were 
correct. The answer to the puz-
zle was 1 7 software titles, in-
cluding that well known text 
and graphic adventure game, 
the Horbit! 

Congratulations to Robert 
Stobie of Bolton. M Gell of 
Clacton-on-Sea, M Radley of 
St Andrews, Jeremy Howden 
of Worcester, B Hobson of 
Huddersfield and Stephen 
Moran of Carterton who were 
the first six correct entries 
picked from the hat. Each of 
the lucky winners will receive a 
unique ZX Computing and Vi-
sions Software Factory T-shirt 
and seven super Visions soft-
ware packages for the ZX 
Spectrum. 

Thank you to everyone who 
entered the competition — 
better luck next timet 



THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION 
HERALDS THE "NEW AGE" IN VIDEO/COMPUTER GAMES 

Create a brilliant, new video game and y o u • ^ ' r a u l d be on your way to becoming a millionaire 
This fantastic competition, organised by 1R P (me International Register of Independent Computer 
Programmers Ltd) and the famous Mark McCormack International Management Group, offers 
programmers and inventors the opportunity of a life time. There are huge, immediate cash prizes and 
the on-going revenue of 10% of the sales of all games to distributors throughout the world, plus the 
chance to appear on an international TV show Your skill and imagination could bring you fame and 
fortune! 

$100,000 FIRST PRIZES^ FIVE $15,000 
RUNNER-UP PRIZES! 

Dewse a totally original new video game in one of these categories SPORTS. SIMULATORS. ARCADE. 
STRATEGY, ADVENTURE/FANTASY or a special section which covers programmes that are not necessarily 
games but have outstanding Educational or Entertainment ment. 
We'll also be announcing a number of "MERIT" awards which will 
be entitled to carry the message An International Video Game of 
the Year MERIT AWARD' on their retail packaging. It's a great 
challenge. And the rewards, both financially and in terms of 
prestige, are tremendous This is the most exating competition 
ever for creative computer and video enthusiasts 

YOU'RE A TV STAR 
TOO! All six winning games 

and their inventors 
will be featured on an 

internationally distnbuted, 
spectacular TV special That's 
gotng to make your name1 

HOW TO ENTER 
Just send in your game, or qames, 
programmed on cassette for any 
popular home computer Use the 
coupon, today, and we'll send 
you all the facts you need 

CLOSING DATE FOR ENTRIES IS 
31st MAY 1984 

To: IRP Limited, Pinewood 
Film Studios, Iver, Bucks, 
England. 

Name 

Address 
ZXC1 
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A NEW IMPROVED 
ZX81 KEYBOARD AT THE SAME 

OLD PRICE. £9.95. 

There's only one thing wrong with the 
ZX8L Its keyboard. 

Or rather its tack of one. 
Since it's flat your fingers don't feel as if 

there's any response to the pressure put on 
the keys. 

/ \ 
ZX81 KEYS FILESIXTY KEYS 

In other words, you're not quite sure 
which keys you've pressed until the screen 
actually tells you. 

Our new, improved push button keyboard 
changes all that. 

It matches the ZX81 perfectly And the 
keys give a real calculator-type feel. 

To set it up all you have to do is peel off the 
adhesive backing and stick it on top of the 
ZX81 touchpad. 

Because no tampering or soldering is 
involved the guarantee is not affected. And it 
will last for up to 31/? million operations. 

But our keyboard doesn't just come 
loaded with features. With it comes a separate 
overlay and a set of coloured stick-on labels to 
make game playing easier. 

It's yours for the original price of £9.95. 
Whichever way you look at it, we think 

you'll agree that it's a keyboard that's quite 
outstanding. 

Orders to Filesixty Ltd.. FREEPOST. London W9 2BR. 
Cheques/PO made payable to Filesixty Ltd. 
Please send me (qty.) Keyboards at £9.95 each 
(including VAT and P&P). 

Total £ 

Name 
BtOCX CAPITALS 

Address 

ZX 3 84 

Filesixty Ltd., 25 Chippenham Mews. London W9 2AN, England. Tel: 01-289 3059. Telex: 268 048 EXTLDN G 4087. 
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SPECTRUM CAME 

Program 
construction 

A fruit munching menace from 
Suffolk programmer, 
M Parrish. Ooo 

0 ° 

OK pardners, down here in 
Suffolk we have a problem 
with a weird little rat-like 
beastie who eats our fruit and 
is pretty fatal to touch. Our 
solution is simple, shoot the 
varmints! But, could you live 
here? 

Well there's only one way 
to find out, type in this pro-
gram and try for yourself. We 
give you four lives to start and 
you will lose one if you collide 
with a muncher or if a muncher 
scores 1000. You score 10 
points for each muncher you 
destroy and 10 points for each 
fruit you shoot. On clearing a 
complete stage you are award-
ed a bonus of 80 points. 

The muncher's task is 
much more difficult, at least in 
the early stages, so he gets 50 
points for each fruit eaten, 50 
point for getting past you and 
100 points if he touches you. 

Can you survive all four 
stages? Each is more difficult 
than the last and every 1000 
you score will restart the se-
quence. To move your man 
use keys 6 and 7 for down and 
up and 0 to fire. 

Here follows a 
construction of 
chers. 

4-48 

49-881 
882-900 
901-915 
969-1200 

1292-1294 
1290-1450 
1499-1535 

1980-2114 

2499-3600 

4199-4240 
4885-5010 
8888-9030 

guide to the 
Maniac Mun-

GO SUB for graphics/GO TO intro and initialise 
variables. 
Main loop. 
Bittenl Lose a life, check for end of game. 
Muncher gets past man. 
Graphics DATA. 
Turns CAPS SHIFT on. 
Intro, set variables and screen. 
Resets variables and stage after scoring 
1000. 
Sets up four random fruits and updates 
screen. 
Increase difficulty by reducing time to aim 
gun. 
End game routine. 
Shoot muncher routine. 
Check for hit on fruit or muncher. 

1 REM * * * * * * * * * * * * * * * * * * * * * * 
* MANIAC MUNCHERS * 
* BY * 
* M I C H A E L P A R R I S H * 
* * * * * * * * * * * * * * * * * * * * * * 

4 GO SUB 9 7 0 
6 GO TO 1 2 5 0 
7 REM * * * * * * * * * * * * * * * * * * * * * * * 
8 REM * L E T T E R S I N QUOTES * 

* THAT ARE NOT WORDS * 
* ARE ENTERED I N * 
* G R A P H I C MODE. * 

~ * * * * * * * * * * * * * * * * * * * * * * * 

• 10 L E T j - 2 9 : L E T v - 2 8 : L E T a - 1 
B : L E T b - 3 

2 9 GO TO 4 3 
31 REM S C O R E * * * * * * * * * * * * * * * * * * 
3 2 P R I N T AT 0 , 0 1 PAPER 01 INK 

7 | " C D SCORE ' I i J AT 0 f 1 3 | PAPER 0 
I INK 71 a * I " ' s SCORE " l r 

3 3 RETURN 
3 5 REM STAGE < 1 J * * * * * * * * * * * * * * 
4 0 P R I N T AT 1 0 , 2 0 1 INK 2 | F L A S 

H 1 1 " S T A G E 1 " : GO SUB 2 5 0 0 
4 2 P R I N T AT 1 0 , 2 0 1 " "1 AT 

1 6 , 0 1 " "1 AT 1 7 , 0 1 " " 
4 3 RETURN 
4 5 GO SUB 3 1 
4 8 GO SUB 4 0 
4 9 REM M A I N R O U T I N E * * * * * * * * * * 
5 0 L E T g - I N T ( R N D * 2 0 > 
5 5 I F g = 0 THEN L E T g » 1 5 
5 6 I F g - l THEN L E T g - 2 
6 0 FOR h - j TO 0 S T E P - 1 
6 3 I F g - p AND h - 6 THEN L E T 1 -

i * 5 0 : GO SUB 2 0 9 0 
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6 5 I F g - e AND h « 8 THEN L E T i -
i + 5 0 : GO SUB 2 1 0 0 

7 0 I F g - z AND h » 1 2 THEN L E T 1 
- i + 5 0 : GO SUB 1 9 8 0 

7 1 I F g - m AND h - 1 0 THEN L E T i 
- i + 5 0 : GO SUB 2 0 5 0 

8 0 P R I N T AT g , h | INK 0 ? ' C D  ml 

BEEP . 0 0 9 , 4 0 ! BEEP . 0 0 9 , 2 0 : P R I N 
T AT g , h t INK O l " G E ' 

1 5 0 I F h - 2 THEN L E T i - i + 5 0 : GO 
TO 9 0 2 

1 8 5 I F r > - m AND r < x THEN L E T j 
- 2 2 : L E T r — r + 6 0 : GO TO 2 8 9 9 

1 8 7 I F r > - k AND r < u THEN L E T j 
- 1 6 : L E T r - r + 6 0 : GO TO 3 3 0 0 

1 8 8 I F r > - q AND r < n THEN L E T j 
- 1 0 : L E T r » r + 6 0 : GO TO 3 5 0 0 

1 9 0 I F r > » d THEN GO TO 1 5 0 0 
1 9 5 I F i >= 1 0 0 0 AND K - 1 0 5 0 THEN 

L E T i - i + 1 0 0 : L E T t - t - 1 : BEEP 1 
, 0 : BEEP 1 , 1 0 : BEEP 1 , - 1 0 : GO TO 

888 
2 0 0 I F I N K E Y * = - 0 - THEN GO SUB 

8 9 9 7 
2 1 0 I F g - a AND h - b + 1 THEN L E T 

i - i + i o o : L E T t » t - l : GO TO 8 8 2 

2 1 1 I F g - a + l AND h - b + 1 THEN LE 
T i - i + 1 0 0 : L E T t » t - l : GO TO 8 8 2 

2 5 5 L E T a - a + ( I N K E Y * - " 6 " ) - ( I N K E Y 
m7 m> 

2 7 5 I F a < 2 THEN L E T a - 2 
3 1 0 I F a > 1 9 THEN L E T a - 1 9 
3 2 0 I F a < 1 THEN L E T a - 1 
3 5 0 P R I N T AT a , b | INK 1 I " M " | A T 

a + l , b | " Q " I AT a - 1 , b I " " I AT a + 2 , b ! • • 

8 8 0 NEXT h 
8 8 1 GO TO 5 0 
8 8 2 REM MUNCHER H I T S TO Y O U * * * * 
8 8 3 P R I N T AT a , b | INK 2 i F L A S H 

I t • M " | A T a + 1 , b I INK 21 F L A S H 1 | -
Q " 

8 8 4 FOR 1 - 3 0 TO - 2 0 S T E P - 3 
8 8 5 BEEP . 0 0 9 , 1 : NEXT 1 
8 8 8 GO SUB 3 0 
8 8 9 I F t - 3 THEN P R I N T AT 1 2 , O l 

" " I AT 1 3 , 0 1 * " 
8 9 1 I F t - 2 THEN P R I N T AT 8 , 0 | " 
" ( A T 9 , 0 | " • 

8 9 3 I F t - 1 THEN P R I N T AT 4 , O f 
• I A T 5 , 0 1 • • 
8 9 5 I F t - 0 THEN GO TO 4 2 0 0 

8 9 6 P R I N T AT g f h | " " 
9 0 0 GO TO 5 0 
9 0 1 REH MUNCHER GETS F R U I T * * * * * 

9 0 2 FOR 1 - 4 5 TO 0 S T E P - 3 
9 0 3 BEEP . 0 0 9 , 1 : NEXT 1 
9 0 5 P R I N T AT g , h f • 
9 1 0 GO SUB 3 0 

9 1 5 GO TO 5 0 
9 6 9 REM DATA FOR G R A P H I C S * * * * * 

* 

9 7 0 FOR u - 0 TO 1 4 3 
9 8 0 READ a : POKE USR ' a " + u , a 
9 9 0 NEXT u 

1 0 0 0 DATA 1 2 6 , 1 2 6 , 1 2 6 , 6 0 , 1 2 6 , 1 0 2 
, 1 9 8 , 2 3 1 
1 1 0 0 DATA 0 , 0 , 0 , 0 , 1 6 , 2 8 , 2 5 5 , 2 2 4 
1 1 0 4 DATA 4 0 , 1 2 7 , 2 5 5 , 1 5 , 3 1 , 6 3 , 1 0 
0 , 8 

1 1 1 0 DATA 1 , 2 2 6 , 2 4 4 , 2 4 8 , 2 4 0 , 2 4 0 , 
3 2 , 6 4 
1 1 2 0 DATA 0 , 2 2 4 , 2 4 0 , 2 5 5 , 2 4 0 , 2 4 0 , 
3 2 , 16 
1 1 3 0 DATA 0 , 0 , 4 0 , 1 2 7 , 2 5 5 , B I N 1 0 1 
0 1 1 1 1 , 2 5 5 , 1 2 7 
1 1 4 1 DATA 4 0 , 1 2 7 , 2 5 5 , 2 5 5 , 2 5 5 , 1 2 7 
, 4 , 2 
1 1 5 0 DATA 4 , 1 0 7 , 1 0 7 , 2 8 , 6 2 , 6 2 , 6 2 , 
2 8 
1 1 5 5 DATA 1 2 , 8 , 1 1 0 , 2 5 5 , 2 5 5 , 1 2 6 , 6 
0 , 24 
1 1 5 6 DATA 0 , 0 , 0 , 2 2 4 , 2 4 0 , 2 4 8 , 2 4 4 , 
226 
1 1 5 7 DATA 0 , 1 2 , 4 , 1 5 , 1 5 , 3 1 , 4 7 , 7 1 
1 1 5 9 DATA 0 , 9 6 , 3 2 , 2 5 4 , 2 5 5 , B I N 11 
1 1 0 1 0 1 , 2 5 5 , 2 5 4 
1 1 6 0 DATA 6 0 , 2 5 5 , 9 0 , 6 0 , 3 6 , 2 5 5 , 1 8 
9 , 189 
1 1 6 1 DATA 1 , 3 0 , 5 8 , 1 1 8 , 2 3 8 , 2 2 0 , 2 4 
8 , 1 1 2 

1 1 6 5 DATA 8 , 8 , 2 4 , 3 6 , 1 0 2 , 2 5 5 , 2 5 5 , 
102 
1 1 7 0 DATA 0 , 0 , 0 , 0 , 0 , 0 , 2 0 4 , 0 
1 1 7 5 DATA 1 8 9 , 1 8 9 , 6 0 , 1 0 2 , 1 0 2 , 1 0 2 
, 3 6 , 2 3 1 
1 1 8 0 DATA 6 0 , 2 5 5 , 5 8 , 6 3 , 6 0 , 6 2 , 1 2 7 
, 1 2 7 
1 2 0 0 RETURN 
1 2 9 0 REM I N T R O D U C T I O N * * * * * * * * * * * 
1 2 9 1 BORDER 7 : PAPER 7 : C L S 
1 2 9 2 I F I N T (PEEK 2 3 6 5 8 / 8 ) = 2 * I N T 

( I N T (PEEK 2 3 6 5 8 / 8 ) / 2 > THEN GO 
TO 1 2 9 4 

1 2 9 3 GO TO 1 2 9 5 
1294 POKE 2 3 6 5 8 , P E E K 2 3 6 5 8 + 8 
1 2 9 5 P R I N T AT 1 0 , 0 | 
DO YOU W I S H TO HAVE I N S T R U C T I O N S 

Y / N ' 
1 2 9 6 I F I N K E Y * - " N " THEN CLEAR : 

GO TO 1 3 9 0 

1 2 9 7 I F I N K E Y * = " Y " THEN CLEAR : 
GO TO 1 2 9 9 

1 2 9 8 GO TO 1 2 9 6 
1 2 9 9 P R I N T AT 0 , 0 i INK 2 | 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

" I AT 9 , 0 1 INK 21 " * 
******************************* " 
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I AT 1 8 , 0 1 INK 21 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• 

1 3 0 0 P R I N T AT 2 , 0 1 INK I f 
• S t o p t h e MUNCHERS e a t i n g y o u r 

• f r u i t Y o u h a v e • f o u r l i v e s y o u 
w i l l l o s e o n e o-f t h e s e f o r e v e r 

y 1 0 0 0 t h e MUNCHER s c o r e ' s , Y o u 
H i l l a l s o l o s e o n e l i v e i - f y o u 
c o l l i d e w i t h t h e M U N C H E R : " 

1 3 1 0 P R I N T AT 1 1 , 0 5 INK I f 
" T h e r e a r e f o u r s t a g e ' s e a c h mor 
e d i - f - f i c u l t t h a n t h e l a s t 

T h e s t a g e ' s w i l l r e p e a t w i t h 
e v e r y 1 0 0 0 p o i n t s y o u s c o r e ! ' 

1 3 4 9 P R I N T AT 2 0 , 5 ; I N K 0 ; F L A S H 
l j " P R E S S * C TO C O N T I N U E " 

1 3 5 0 P A U S E 5 0 
1 3 5 1 P R I N T AT 2 0 , 0 | INK 1 C M " ; A T 

2 1 , 0 ; I N K I C Q " : P A U S E 5 0 : P R I N 
T AT 2 0 , 0 | I N K 1 J " R " | A T 2 0 , 1 | I N 
K 11 " B" I AT 2 1 , 0 | INK I C A ' f A T 2 0 
, 2 | " P P P P P P P P P P P P P P P P P P P P P P P P P P P P 
• : B E E P - 0 9 , 0 : B E E P . 0 9 , 1 0 
1 3 5 3 P R I N T AT 2 0 , 1 I " 

" | A T 2 0 , 0 1 I N K 
1 1 " M " 1 AT 2 1 , 0 1 I N K 1 | " Q » : P A U S E 
20 
1 3 6 0 I F I N K E Y « - " C " THEN P R I N T A 
T 2 0 , O C " ! AT 2 1 , O C ' l GO TO 13 
7 0 
1 3 6 2 GO TO 1 3 4 9 
1 3 7 0 P R I N T AT 2 , 0 ; I N K 0 ; "Y 

o u w i l l s c o r e ' 1 0 ' p o i n t s f o r e 
a c h MUNCHER y o u d e s t r o y M O * p 
o i n t s i - f y o u s h o o t o n e o f t h e f 
o u r - f r u i t s t h a t w i l l a p p e a r a t r 
a n d o m a n d a b o n u s o f ' 6 0 * f o r e 
a c h s t a g e y o u c o m p l e t e : " 

1 3 7 5 P R I N T AT 1 1 , 0 ? INK 01 
A s i n t h e e a r l y s t a g e ' s t h e 
MUNCHERS t a s k i s c o n s i d e r a b 1 e y 
m o r e d i f f i c u l t t h a n y o u r ' s h e 
s c o r e ' s * 5 0 * - f o r e a c h f r u i t * 5 0 ' 
i f h e g e t ' s p a s t y o u a n d ' 1 0 0 ' 
i f h e h i t ' s y o u " 
1 3 7 6 P R I N T AT 2 1 , 5 | INK 2 | F L A S H 

1 C P R E S S ' P ' TO P L A Y " 
1 3 7 7 FOR a - 2 9 TO 0 S T E P - 1 
1 3 7 8 P R I N T AT 2 1 , a I " C D B E E P . 
0 9 , 2 6 : P R I N T AT 2 1 , a C G E " I B E E P 

. 0 9 , 3 0 
1 3 8 4 I F I N K E Y « » " P " THEN GO TO 1 
3 9 0 
1 3 8 5 NEXT a 
1 3 8 6 P R I N T AT 2 1 , O C 
1 3 8 8 GO TO 1 3 7 6 
1 3 9 0 BORDER 4 : P A P E R 6 : I N K l : C 
L S 

1 3 9 1 FOR a - 0 TO 2 1 S T E P 1 

1 3 9 2 P R I N T AT a , 0 | INK 0 | 
GOOD LUCK GOOD LUCK 
• : B E E P . 0 3 , a 
1 3 9 3 N E X T a 
1 3 9 4 FOR a - 2 1 TO 0 S T E P - 1 
1 3 9 5 P R I N T AT a , 0 | " 

" : B E E P . 0 3 , a 

1 3 9 6 N E X T a 
2 3 9 7 P R I N T AT 0 , 0 1 I N K 7 I P A P E R 
01 " C D 

RB * i A T 1 0 , 0 1 INK 01 P A P E R 6 ; 

P L E A S E ENTER YOUR N A M E " ; A T 3 
, 0 C U P . . . 7 D O W N . . . 6 F I R E . 
. . 0 * 
1 3 9 8 I N P U T a * 
1 3 9 9 P R I N T AT 1 0 , O t " 

" ; A T 3 , O C 

1 4 0 0 L E T d = 1 0 0 0 : L E T m ' 2 6 0 : L E T 
x - 3 I l : L E T k ^ 5 0 0 : L E T u ' 5 5 l : L E T 

q ' 8 0 0 : L E T n ~ 8 5 l : L E T i » 0 : L E T 
r « - 0 : L E T t = 4 
1 4 0 1 P R I N T AT 4 , 0 J "M" ; AT 5 , 0 C G " 
; A T 8 , 0 t " M " { AT 9 , 0 C Q " ; A T 1 2 , O C 
M " ; AT 1 3 , 0 1 " Q " | AT 1 6 , 0 C M " J A T 17 
, O C Q " 
1 4 0 2 FOR a - 1 TO 2 1 S T E P 2 
1 4 0 3 P R I N T AT a , I f INK 2 C I " 
1 4 0 5 NEXT a 
1 4 0 7 FOR a = 2 TO 2 0 S T E P 2 
1 4 0 9 P R I N T AT a , 1 ; I N K 4 C H " 
1 4 1 0 NEXT a 
1 4 1 4 GO SUB 2 0 9 0 
1 4 1 5 GO SUB 2 0 0 0 
1 4 2 0 GO SUB 2 0 5 0 
1 4 2 5 GO SUB 2 1 0 0 
1 4 3 0 FOR a = 0 TO 2 1 S T E P 1 
1 4 5 0 GO TO 10 
1 4 9 9 REM R E - s e t s t a g e ' s * * * * * * * * * 

1 5 0 0 L E T ra-m+1000: L E T x = x + 1 0 0 0 : 
L E T k = k + 1 0 0 0 : L E T u « u + 1 0 0 0 

1 5 1 0 L E T d = d + 1 0 0 0 : L E T q - q + 1 0 0 0 : 
L E T n - n + 1 0 0 0 

1 5 1 3 FOR w - 2 1 TO 1 S T E P - I 
1 5 1 5 P R I N T AT w , 1 4 ; P A P E R 6 C 

" : B E E P . 0 3 , w 
1 5 2 0 NEXT w 
1 5 3 2 P R I N T AT g , h C " ! AT a , b C 

AT a + 1 , b ; " • 
1 5 3 5 GO TO 10 
1 9 8 0 REM RND F R U I T * * * * * * * * * * * * * 
1 9 9 1 GO SUB 3 0 
2 0 0 0 L E T Z - I N T < R N D * 1 9 ) 
2 0 0 1 B E E P . 0 1 , 3 0 
2 0 0 5 I F z » 0 THEN L E T z = 6 
2 0 0 6 I F z - 1 THEN L E T z - 1 5 
2 0 1 0 P R I N T AT z , 1 2 f I N K 1 | " 0 " 
2 0 2 0 R E T U R N 
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2 0 5 1 GO SUB 3 0 
2 0 6 0 L E T s = I N T ( R N D * 1 9 ) 
2 0 6 5 BEEP . 0 1 , 3 0 
2 0 7 0 I F s - 0 THEN L E T s = 6 
2 0 7 5 I F s = l THEN L E T s = 1 8 
2 0 8 0 P R I N T AT s t 1 0 l INK 4 | " H " 
2 0 8 5 RETURN 
2 0 9 1 GO SUB 3 0 
2 0 9 2 L E T p - I N T ( R N D * 1 9 > 
2 0 9 3 BEEP . 0 1 , 3 0 
2 0 9 4 I F p - 0 THEN L E T p « 7 
2 0 9 5 I F p - 1 THEN L E T p « 1 3 
2 0 9 6 P R I N T AT p , 6 | INK 0 | " N " 
2 0 9 7 RETURN 
2 1 0 2 GO SUB 3 0 
2 1 0 4 L E T e = I N T ( R N D * 1 9 > 
2 1 0 6 BEEP . 0 1 , 3 0 
2 1 0 8 I F e - 0 THEN L E T e - 6 
2 1 1 0 I F « « 1 THEN L E T e - 1 8 
2 1 1 2 P R I N T AT e , 8 l INK 2 | " I " 
2 1 1 4 RETURN 
2 4 9 9 REM BEEP STAGE G H A N G E * * * * 
* 

2 5 0 0 FOR 0 - - 3 0 TO 5 0 S T E P 2 
2 5 1 0 BEEP . 0 5 , 0 
2 5 2 0 NEXT 0 
2 5 3 0 RETURN 
2 8 9 9 REM STAGE ( 2 ) * * * * * * * * * * * * * * 
2 9 0 0 P R I N T AT 2 1 , 1 0 } INK 2 ! F L A S 
H 1 | ' S T A G E 2 " 
2 9 0 2 GO SUB 3 0 
2 9 3 0 GO SUB 2 5 0 0 
2 9 4 0 P R I N T AT 2 1 , 1 0 1 " 
3 0 0 0 P R I N T AT g , h ! ' 
3 0 0 1 L E T v - 2 0 
3 0 0 2 FOR w - 2 5 5 TO 2 0 0 S T E P - 1 
3 0 1 0 PLOT w , 0 : INK 4 : DRAW 0 , 1 6 7 
J BEEP . 0 0 9 , - 2 0 
3 0 2 0 NEXT w 
3 0 3 0 GO TO 5 0 
3 3 0 0 REM STAGE ( 3 ) * * * * * * * * * * * * * * 
3 3 0 2 GO SUB 3 0 
3 3 0 5 P R I N T AT 2 1 , 1 0 ; INK 2 i F L A S 
H l ; " S T A G E 3 ' 
3 3 0 6 GO SUB 2 5 0 0 
3 3 0 9 P R I N T AT 2 1 , 1 0 | ' 
3 3 1 0 P R I N T AT g , h l " 
3 3 2 0 L E T v « 1 4 
3 3 3 0 FOR m - 2 0 0 TO 1 5 2 S T E P - 1 
3 3 4 0 P L O T w ( 0 : INK 4 : DRAW 0 , 1 6 7 
: BEEP . 0 0 9 , - 2 0 
3 3 4 5 NEXT w 
3 3 5 0 GO TO 5 0 

3 5 0 0 REM STAGE ( 4 ) * * * * * * * * * * * * * * 
3 5 1 0 GO SUB 3 0 
3 5 2 0 P R I N T AT 2 1 , 1 0 1 INK 2 | F L A S 
H 1 | ' S T A G E 4 " 
3 5 3 0 GO SUB 2 5 0 0 
3 5 4 0 P R I N T AT 2 1 , 1 0 1 ' 

3 5 5 0 P R I N T AT g , h | ' 
3 5 6 0 L E T v - 1 0 
3 5 7 0 FOR w - 1 5 5 TO 1 2 0 S T E P - 1 
3 5 8 0 PLOT w , 0 : INK 4 : DRAW 0 , 1 6 7 
: BEEP . 0 0 9 , - 2 0 
3 5 9 0 NEXT w 
3 6 0 0 GO TO 5 0 
4 1 9 9 REM YOU LOSE * * * * * * * * * * * * * * 

4 2 0 0 BORDER 4 : PAPER 6 : INK 0 : C 
L S 
4 2 0 5 FOR * - 0 TO - 3 0 S T E P - 1 
4 2 0 6 BEEP . 0 1 , f 
4 2 0 7 NEXT * 
4 2 0 B BEEP 1 , 0 : BEEP 1 , - 3 0 : BEEP 
1 , 0 : BEEP 2 , - 3 0 
4 2 1 0 P R I N T AT 9 , 0 | ' HARD LUCK ' I 
a * | " DO YOU " 
4 2 1 3 P R I N T AT 1 2 , 0 1 " WHICH TO HA 
VE ANOTHER GO *G* OR NOT 

* N* " 
4 2 1 5 P R I N T AT 0 , 0 | PAPER O l " 

• 

4 2 1 8 GO SUB 3 0 
4 2 2 0 I F I N K E Y * " ' G " THEN GO TO 6 
4 2 3 0 I F I N K E Y * " " N " THEN STOP 
4 2 4 0 GO TO 4 2 2 0 
4 8 8 5 REM YOU SHOOT M U N C H E R * * * * * * 
4 8 8 8 BEEP . 0 0 9 , 2 0 
4 9 9 9 FOR 1 - 0 TO 4 8 S T E P 6 
5 0 0 0 P R I N T AT g , h | INK 2 l " K L " : B 
E E P . 0 0 9 , 1 
5 0 0 5 NEXT 1 
5 0 0 6 P R I N T AT g , h | " 
5 0 0 8 PAUSE 5 0 : GO SUB 3 0 
5 0 0 9 P R I N T AT a , b + l | " " 
5 0 1 0 GO TO 5 0 
8 8 8 8 REM YOU F I R E * * * * * * * * * * * * * * * 
8 9 9 7 P R I N T AT g . h l INK 0 1 " F J ' 
8 9 9 8 P R I N T AT a , b i INK 1 | " R B " | A T 

a + 1 , b l INK 1 1 • A " 
9 0 0 0 L E T c - b + 2 
9 0 0 2 FOR c - b + 2 TO v S T E P 5 
9 0 0 6 I F a - p THEN L E T r - r + 1 0 : GO 

SUB 2 0 9 0 
9 0 0 7 I F a - e THEN L E T r « r + 1 0 : GO 

SUB 2 1 0 0 
9 0 0 8 I F a - s THEN L E T r - r + 1 0 : GO 

SUB 2 0 5 0 
9 0 0 9 I F a - 2 THEN L E T r - r + 1 0 : GO 

SUB 1 9 9 0 

9 0 1 0 P R I N T AT a , c | INK O l ' P P P P P ' 
I BEEP . 0 0 9 , 6 0 
9 0 2 1 P R I N T AT a , c | " 
9 0 2 2 NEXT c 
9 0 2 3 P R I N T AT a , b + l | " " 

9 0 2 5 I F a - g THEN P R I N T AT a , b > U 
I INK 1 | " B " : L E T r - r + 1 0 : GO TO 4 
5 0 0 

9 0 3 0 RETURN 
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The Key to Spectrum Machine Code Success. 
Picturesque s MACHINE CODE SYSTEM Is used and recommended by professional software writers, yet the excellent 

documentation and the friendly, easy-to-use programs have been highly recommended for beginners 

You will only buy one Machine Code Systcmfso buy the best,the one the professionals use. 
NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 

ASSEMBLER 
Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use 5-
character label names 
Decimal, Hex or ASCII 
constants SAVE/LOAD/ 
VERIFY both the listing and 
Machine code to cassette/ 
MICRODRIVE/NETWORK 
Assemble from cassette or 

Microdrive into memory for very 
large programs, customise to most Centronics 

printer interfaces, or RS232 (with interface 1> for 80 column 
printout, FAST ASSEMBLY - 1k of code In 7 seconds 
Assembler Directives - ORG, END. DEFS. DEFW, DEFM. EOU, 
DEFL (Microdrive and Centronics facilities 
only operate with 48K machines.) £8.50 

WCL VAT&P&P 

MONITOR 
The ideal tool to help the 
beginner get started, yet it 
contains ail the commands for 
the experienced programmer 
to run and de-bug machine 
code programs, inspect ana 
alter memory contents in 
Hex or ASCII Breakpoints ana 
full Register display NOW 
WITH SINGLE STEPPING 
through RAM or ROM 
Disassemble any part of 
memory, RAM or ROM Dec-
Hex-Dec number converter 
Printer output to ZX 

jrinter or via RS232 'with 
interface 1> or customise to 

most Centronics printer interfaces General memory 
management commands include Hex dump, insert 
Delete. Fill and Move Can reside in memory with the 
Assembler <48K machines only) to give a complete 
Machine Code programming system. £7.50 

program woOtoMont«wtt» »•!n opton toIm imc V-" r*Tr-ov»notbBO'm 
Cutting owntn can ootain tn« new woflrjmt Ov returning tr? cattett* only to Pictur«a«e *.rn t cn«lut PC 'or 

(HOper program unt wr l atP New witi o« tupc Oy return of QQ« | 

Available from the SPECTRUM chain of stores, branches of John Menzies and all good computer 
shops, or by mail order by sending cheoue i PO to 

PICTURESQUE, 6 Corkscrew Hill, west wickham, Kent. 8R4 9BB. Send SAE for details 

INCL VAT&P&P 

,'ILlUhtbUlit 
PIC 

oiCTURESOn 

Its easy 
to complain about 
an advertisement. 

Once you know how 
One of the ways we keep a check on the 

advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumers' complaints. 

Any complaint sent to us is considered 
carefully and, if there's a case to answer, a full 
investigation is made. 

If you think you've got good reason to 
complain about an advertisement, send off 
for a copy of our free leaflet. 

It will tell you ail you need to know to 
help us process your complaint as y 
quickly as possible. J 

The Advertising Standards Authority, w 
If an advertisement is wrong, we're here to put it right. 

ASA Ltd. Dept 1 Brook House, 
Torrington Place, London WC1E 7HN 

This space ts donated in the interests of high standards of advertising 
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Spectrum 48k 

MAKE YOUR OWN TV FILMS! 

with L I V E A N I M A T I O N 

& MUS IC 

SAVE t h e m . . 
& AMUSE FRIENDS ANO f AMiLV 
WHEN YOU PLAY THEM BACK' 

i M O I l l 
ORDER 
MACRO 
CONSTRUCTION 
& ANIMATION CASSETTE /CA 

• SPECIAL MACRO-PROGRAMMING TECHNIQUE 
•Cni up any mt»>W" o! Cs I ncluO ng UFO. Hoi ; • ,«VJ a host o' 

Personnel n a choce o> neatly 30 Ca»s1 Make each any cokxx - large 
ones can be in two colours' 

•They fljfi Climb and tfy 
•Build housf1*. rhmcnes elc n a <;asn - & erase then 
•Up to 15 'nuts per tilm or more it you re a good dtector 

chat .*-.tc»s spo ik ,.r.T<i ar*\ :.« ons as. ' 
•full computer-prompting to save you making oiots 
•instant playback edt<ng and oe»etmg as you go Sontf 
• M i 1 ( 'TIC trvtJS ,»r.. II s "Hie • >». ,V't- .1 en'- • 
•Compose youi own lunes usmg the scecal three octavo cJwomabc nx/Sc 
Compose* which allows you to listen correct and etH at each note it you 
need to* 

•Store up lo nne99-note tunes lo cai up atanytvne ma story computer 
gives each a ni/ntoer m memory 

• ' ..11X3' tut i" o! Lirr, !• • • . . . V -.1 r' - j j I •• 
••vt add perspective i .n,i .. • • 

•No special skills or computer knowledge needed . Jusl imagination! 

69. PtNEHURST PARK, 
WEST MOORS. 
WIMBORNE. 
DORSET BH22 OBP 

IMPORTANT: FOR 48K SPECTRUM ONLY 
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Undergo a character change with the aid of Paul 
Matthews of Avon. 

There are many occasions 
when an alternative set of 
characters is a very useful op-
tion — professional titles and 
Gothic style lettering for home 
programmed adventure games 
to name but two! 

This program will allow you 
to redefine the entire character 
set and User Defined Graphics 
and to look at any RAM or 
ROM character at eight times 
the normal size. A simple 
machine code routine is used 
from within the program to 
copy the ROM character set in-
to RAM. Notice that the pro-

gram takes into account the 
memory size and makes ap-
propriate RAMTOP changes 
with the CLEAR command. 

Paul has made use of REM 
statements to explain the 
various sections of the pro-
gram, you may leave these out 
of course, especially if work-
ing with 16K, but they are 
valuable when trying to debug 
any typing errors. 

This is a good example of 
careful programming (although 
no doubt someone will find a 
way to crash it if they try) and 
Paul has taken great care to 

make it as idiot proof as possi-
ble. Should you accidentally 
(or otherwise! break the pro-
gram, it is quite safe to RUN it 
to restart and you will not lose 
your redefined characters. 
When you are using the pro-
gram be careful not to press 
' 1' from the main menu in er-
ror, as this will wipe out all 
your special characters. 

One very useful feature is 
that when using these redefin-
ed characters, SCREEN$ will 
recognise them. If you use 
some as UDGs then, unlike the 
normal character system. 

SCREEN$ can be used to 
detect collisions etc. 

variables used 

r-q Start of RAM character 
set. 

i$ INKEY$ check. 
q$ Titles. 
a$ INPUT check. 
x,y,z Used in enlarging 

characters. 
a Value of input, etc. 
w,c Data for drawing/input-

ting characters. 
f.b.g FOR-NEXT variables. 

10 LET q«= PEEK 2 3 6 7 5 + 2 5 6 * PEEK 
2 3 6 7 6 : LET q - q - 8 0 1 

2 0 POKE 2 3 6 0 9 , 2 0 
40 CLEAR q 
5 0 LET q= PEEK 2 3 7 3 0 + 2 5 6 * PEEK 

2 3 7 3 1 ! LET q - q * 3 1 
6 0 GO SUP 9 0 0 0 : GO SUB " 2 0 0 

GO Sl ip ! 4 0 : I F PEEK 2 3 6 8 1 
THEN LET i » - M " : GO TO 5 2 0 
GO TO 4 0 0 
STOP 
POKE 2 3 6 0 6 , 0 : POKE 2 3 6 0 7 , 6 0 
RETURN 
LET r - q / 2 5 6 : POKE 2 3 6 0 6 , « r -
r ) * 2 5 6 : POKE 2 3 6 0 7 , INT r - i 
PETURN 
REM *«tt# MENU 
BORDER 7 : PAPER 7 : INK 2 : C 
GO SLT 100 
P P I N T B P I G H T 1? INVERSE I f 
1? TAB 7 ; " C H A R A C T E R CHANGE" 

3 1 i " " } TAB 5 ? " 2 1 9 8 3 P a u l 

70 
t > 1-

9 0 
9 0 

1 0 0 

1 1 0 

1 40 
I N T 
150 
3 9 0 
4 0 0 

L S ' 
4 JO 
INK 

J TAB 
M a t t h e w s " } T A E 3 1 J " " 
4 2 0 P R I N T 1 TAB 14 ; INK 1 ; " M E N U 

4 3 0 P R I N T * TAB 10} INK 3 } " C H A R 
ACTER S E T " 

4 4 0 P R I N T * " 1 R e s e t w h o l e c h a r a 
c t e r s e t . " * " 2 V i e w a ROM c h a r a c t 
e r , " * " 3 V i e w a RAM c h a r a c t e r . " 

4 5 0 P R I N T " 4 C h a n g e a c h a r a c t e r 
. " * " 5 R e s e t j u s t o n e c h a r a c t e r . " 

4 6 0 P R I N T * INK 3 } TAB 5 } " U S E R 
D E F I N A B L E G R A P H I C S " 

4 7 0 P R I N T ' " 6 V i e w a U D G . " * " 7 C 
h a n ; ® a U D G . " 

4 8 0 P R I N T INK 3 | * " 8 A C o m p l e t e 
v l ew, 9 L O A D / S A V E R o u t i n e s . 

i » < CHR 
GO TO 

4 9 0 INK 0 : P R I M T HO} BRIGHT 1} 
INK 7 } PAPER 4 } TAB 5 } " I n p u t y o u 
r c h o i c e n o w . . . " } TAB 3 1 } " • 

5 0 0 L E T i « - INKEYS : I F 
S 49 OR i * > CHR* 5 7 THEN 
5 0 0 

5 2 0 BEEP . 1 , CODE i S - 6 4 
5 3 0 I F i * = " l " THEN LET 

t q - 3 0 ) : POKE 2 3 6 8 1 , 1 : GO 
5 4 0 I F i * = " 2 " OR i * > " 5 " 

a«= USR 
TO 4 0 0 
THEN G 

0 SUP 1 0 0 : GO TO 5 6 0 

ALL CHANGE 
ALL CHANGE 
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SPECTRUM UTILITY 
5 5 0 GO SUB 140 
5 6 0 CLS : LET q t = ( • C H A R A C T E R SE 

T" AND i t < " 6 " > M " U S E R D E F I N A B L E 
G R A P H I C S " AND C i t = " 6 " OR i t = " 7 " > 
> M " A COMPLETE V I E W " AND i t = " 8 " ) 
• ( " L O A D / S A V E R O U T I N E S " AND i*S»" t ' 
" ) 

5 7 0 P R I N T INK 3 ; AT 0 , 1 5 - < LEN 
q t / 2 ) ; q f * 

GO SUB ( ( VAL $ * l * 2 0 0 * £ 0 0 > 
6 0 0 P R I N T MO! INK ! ; , p r e s s ENTE 

R f o r M e n u , e l s e s a m e . " 
6 2 0 I F I N K E Y t = " " THEN GO TO 

670 
6 3 0 I F I N K E Y t «= C H R t 13 THEN 

BEEP . 1 , 1 2 : GO TO 4 0 0 
6 5 0 GO TO 5 2 0 
6 " 0 STOP 
7 0 0 REM **W**DRAW A BOX****** 
">10 PLOT 1 2 8 , 128 
•>20 INK 1 DRAW 6 4 , 0 : DPAW 0 , - 6 

4 : DRAW - 6 4 , 0 : DRAW 0 , 6 4 
7 4 0 INK O: RETURN 
8 0 0 REM ******ENLARGE CHARACTOR** ** ** 
8 1 0 L E T z - w : LET y « 1 28 
8 2 0 INK l : P R I N T TAB 16? 
8 3 0 L E T x« I N T ( z / y ) : P R I N T CH 

R t 1 6 4 ; : I F x = l THEN P R I N T CHR 
t 8 ; " • " I : LET z = z - y 

8 5 0 LET y « = y / 2 : I F y C l THEN INK 
0 : BRIGHT O: RETURN 
8 6 0 GO TO 8 3 0 

1 0 0 0 REM ****LOOK AT CHARACTERS**! 
1 0 1 0 INPUT " V i e w W h i c h ROM C h a r a 
c t e r ? " , a t : L E T a = CODE a t : I F a 
< 3 2 OR a > 1 2 7 OR LEN a t <> 1 THE 
N GO TO 1 0 1 0 
1020 LET ( a - 3 2 > * 8 + 1 5 6 1 6 
1 0 3 0 GO SUB 7 0 0 
1 0 4 0 FOR f - 1 TO 1 6 : P R I N T a * } " " 
; : NEXT -f 
1 0 6 0 P R I N T * * " C o d e : " 
1 0 7 0 FOR * = a TO a + 7 : L E T w= PEEK 

4: P R I N T ' f { " - " J wj : GO SUB 8 0 0 : 
NEXT 4 

1 0 8 0 P R I N T ' * : FOR f = l TO 1 6 : PR 
I N T a * ! " " ; : NEXT 4 

1 0 9 0 RETURN 
1 2 0 0 REM **** AS 1 0 0 0 BUT I N RAM**** 
1 2 1 0 INPUT " V i e w W h i c h RAM C h a r a 

al l change 

c t e r ? * | a « : LET a » CODE a t : I F a 
< 3 2 OR a > 1 2 7 OR LEN a t <> 1 THE 
N GO TO 1 2 1 0 
1 2 2 0 LET a « ( a - 3 2 ) * 8 + q 
1 2 3 0 GO TO 1 0 3 0 
1 4 0 0 REM t*****CHANGE CHARACTER**MM 
1 4 2 0 INPUT " C h a r a c t e r t o be c h a n 
g e d . . . " t a t 
1 4 3 0 L E T a= CODE a t : I F a > 1 2 7 OR 

a < 3 2 OR LEN a t > l THEN GO TO 1 
4 2 0 
1 4 4 0 PLOT 1 2 8 , 1 5 2 : GO SUB 7 2 0 : L 
ET c « ( a - 3 2 > # 8 + q 
1 4 6 0 FOR f«=c TO c + 7 : LET w= PEEK 

•f: P R I N T * w ; : P R I N T TAB 1 0 ; " • 
AND 4 / 2 * I N T ( 4 / 2 ) I a t ; : GO SUB 

8 0 0 : NEXT 4 
1 4 8 0 PLOT 1 2 8 , 8 0 : GO SUB 7 2 0 
1 5 0 0 P R I N T INK 3 ; * " N e w c o d e : " ; : 

FOR 4=0 TO 7 
1 5 1 0 INK 2 : INPUT w: I F w<0 OR w 
> 2 5 5 OR w <> INT w THEN GO TO 
1 5 1 0 
1 5 2 0 POKE c + + , w ! P P I N T ' w j TAB 1 
O ; " " AND 4/2= I N T ( + / 2 > J a t | : GO 

SUB 8 0 0 
1 5 3 0 NEXT * 

1 5 4 0 P R I N T ' * : FOR - f « l TO 1 6 : PR 
I N T C H R t a ; • " ; : NEXT 4 

1 5 5 0 RETURN 
1 6 0 0 REM ****RESET A CHARACTER**** 
1 6 2 0 INPUT " C h a r a c t e r t o be r e s e 
t . . . " ; a t 
1 6 3 0 LET a = CODE a t : I F a > 1 2 7 OR 

a < 3 2 OR LEN a t > ! THEN GO TO 1 
620 
1 6 4 0 PLOT 1 2 8 , 1 5 2 : GO SUB 7 2 0 : L 
ET c = ( a - 3 2 ) * 8 + q : LET a - ( a - 3 2 > * 8 + 
1 5 6 1 6 

1650 FOR b = 1 TO 2 
1 6 6 0 FOR + = 0 TO 7 : P R I N T ' { : LET 

w« PEEK < c + * > : I F f = 0 OR 4 * 7 TH 
EN P R I N T TAB 0 ; : FOR g = l TO 5 : 

P R I N T a t ; " " ; : NEXT g 
1 6 7 0 GO SUB 8 0 0 : NEXT 4 

1 6 8 0 I F b = 1 THEN FOR g = 0 TO 7 : 
POKE ( g + c > , PEEK ( g * a ) : NEXT g : 
P R I N T AT 7 , 2 ; " W A S : " ; AT 1 0 , 0 : P 
LOT 1 2 8 , 8 0 : GO SUB 7 2 0 
1690 NEXT b : P R I N T AT 1 6 , 2 ; " N O W • * 
• 

1"»00 RETURN 
1 8 0 0 REM T*****LOOK AT UDG****** 
1 8 1 0 INPUT "UDG t o b e v i e w e d . . . " 
; a t : L E T a = CODE a t : LET a = a + { 7 9 

AND a > 6 4 AND a < 9 1 > + < 4 7 AND a > 9 6 
AND a < 1 2 3 ) : I F a < 1 4 4 OR a > 1 6 4 0 

R LEN a t <> 1 THEN GO TO 1 8 1 0 
1820 GO SUB 7 0 0 : FOR 4 - 1 TO 1 6 : W" 
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SPECTRUM UTILITY 

C 

c 

ZD 

[=Q 
c " P 

lq 

P R I N T C H R * a j " " j : NEXT + 
1 8 3 0 P R I N T * * " U D G C o d e : ' 
1 8 4 0 LET c « USR a * 
1 8 5 0 FOR + » 0 TO 7 : L E T w= PEEK ( 
+ + C ) : P R I N T GO SUB 8 0 0 
1 8 6 0 NEXT - f ! P R I N T * * 
1 8 7 0 FOR + = 1 TO 1 6 : P R I N T C H R * 
a | " " i : NEXT -f 
1 8 8 0 RETURN 
2 0 0 0 REM ****t*CHANGE UDG****** 
2 0 1 0 I N P U T "UDG t o b e c h a n g e d . . " 
; a « : L E T a = CODE a * : LET » » a M 7 9 

AND a > 6 4 AND a < 9 1 ) + ( 4 7 AND a > 9 6 
AND a ' 1 2 3 ) : I F a < 1 4 4 OR a > 1 6 3 T 

HEN GO TO 2 0 1 0 
2 0 2 0 LET c « USR a * < 1 ) : PLOT 1 2 8 , 
1 5 2 : GO SUB 7 2 0 : FOP * « 0 TO 7 
2 0 3 0 L E T w= PEEK < + + c ) : P R I N T *w 
; TAB 1 0 ; " " AND + / 2 " I N T < f / 2 H 

C H R * a t : GO SUB SOO: NEXT t 
2 0 4 0 P R I N T INK 2 | * " N e w UDG C o d e • * • 
• t 

2 0 5 0 PLOT 1 2 8 , 8 0 : GO SUB 7 2 0 
2 0 6 0 FOR f«=0 TO 7 : INK 2 : I N P U T 
w : I F w< O OR w > 2 5 5 OR w < > I N T 
w THEN GO TO 2 0 6 0 
2 0 7 0 POKE < f + c ) , w : P R I N T ' w | TAB 

1 0 1 " " AND 4 / 2 = I N T ( + / 2 ) i C H R * 
a t : GO SUB 8 0 0 : NEXT + 

2 0 8 0 P R I N T ' ' : FOR TO 1 6 : PR 
C H R * a ? " " I : NEXT 4 

RETURN 
REM t*tt**A COMPLETE VIEW****** 
P R I N T "ROM CHARACTER S E T : " ; 
INK 0 : FOR g « l TO 2 
FOR b - 1 TO 6 : P R I N T : FOR + 

1 4 : P R I N T " " AND t b / 2 - I N 
T ( b / 2 ) AND 4 = 0 ) J C H R * < ( b * 1 5 ) + f 
+ 1 7 ) i " • ; : NEXT + : NEXT b 
2 2 5 0 P R I N T TAB 1 0 » : FOR * = 122 T 

1 2 7 : P R I N T C H R * + J 

I F g - 1 THEN INK 
CHARACTER S E T : " { ! 

" i : NEXT 

2 : P R I N T * 
GO SUB 14 

NEXT g 
GO SUB 
INK 3 : 

LE G R A P T I C S : 
2 3 0 0 P R I N T 

100 
P R I N T 
" : FOR 
C H R * -f | " 

* " U S E R D E F I N A B 
+ • 1 4 4 TO 164 

"J C H R * 2 3 + 
0 AND + » 1 5 9 5 C H R * 11+ C H R * 

2 3 1 0 NEXT + 
2 3 3 0 RETURN 
2 4 0 0 REM * * # L 0 A D / S A V E 
2 4 1 0 P R I N T INK 
C h a r a c t e r s e t . " 
© • f i n a b l e G r a p h i c s . " * * " C . . S a v e T h 
i s P r o g r a m . " 

2 4 3 0 P R I N T INK 2 ; * ' " D . . L o a d a C 

ROUTINES*** 
11 * " A . . S a v e New 

' ' " B . . S a v e U s e r D 

h a r a c t e r S e t . " * * " E . . L o a d U s e r De 
f i n a b l e G r a p h i c s . " " F . . L o a d A n y 

P r o g r a m . " 
2 4 5 0 L E T a * = I N K E Y * : L E T a» COD 
E a * : LET a « a - ( 3 2 AND a > 9 6 AND a 
< 1 0 3 ) : I F a< 6 5 OR a > 7 0 THEN GO 
TO 2 4 5 0 

2 4 6 0 L E T b - 3 + ( l AND a > 6 7 ) + M a - 6 5 
) # 2 ) : P R I N T AT b , O ; INK 8 ; F L A S 
H 1» OVER 1 | TAB 7 
2 4 7 0 GO SUB ( 3 0 0 0 + < ( a - 6 5 ) * 1 0 0 > > 
2 4 8 0 I F I N K E Y * OR I N K E Y * 
= " N " THEN GO TO 2 4 8 0 
2 4 9 0 RETURN 
3 0 0 0 SAVE " C h a r . S e t " CODE q , 7 6 8 
3 0 2 0 P R I N T AT 2 0 , 1 0 } " V E R I F Y ? ( 
Y / N > " : L E T a * « I N K E Y * 
3 0 3 0 I F a * = " n * THEN GO TO 3 0 8 0 
3 0 4 0 I F * * <> " y " THEN GO TO 3 0 
20 
3 0 5 0 P R I N T AT 2 0 , 2 | " R e w i n d T a p e 

a n d P r e s s P l a y . " J AT 1 9 , 0 : I F a 
< > 6 7 THEN V E R I F Y CODE 

3 0 6 0 I F a * 6 7 THEN V E R I F Y " • 
3 0 8 0 RETURN 
3 1 0 0 SAVE " U . D . G . ' s " CODE ( q + 7 6 9 
) , 1 6 8 

3 1 2 0 GO TO 3 0 2 0 

3 2 0 0 L E T a * = " y " : SAVE " C h a r a c t e r 
. • L I N E 1 
3 2 2 0 GO TO 3 0 2 0 
3 3 0 0 P R I N T AT 1 8 , 1 ; " C o n n e c t e a r 

p l u g It s t a r t t a p e . " ! 
3 3 1 0 LOAD " " CODE q 
3 3 3 0 RETURN 

3 4 0 0 P R I N T AT 1 8 , 1 ; " C o n n e c t e a r 
p l u g It s t a r t t a p e . " ; 

3 4 1 0 LOAD " " CODE ( q + 7 6 9 ) 
3 4 3 0 RETURN 
3 5 0 0 P R I N T AT 1 8 , 1 2 ; F L A S H 1 J • B 
YE B Y E . " 
3 5 1 0 P R I N T HI | " P r e s s a n y k e y E< t 
h e n s t a r t t a p e . " 
3 5 2 0 LOAD " " : RUN 
8 9 9 9 STOP 
9 0 0 0 REM ******SET UP UDG's****** 
9 0 1 0 RESTORE 9 0 0 0 : FOR f - 0 TO 7 : 

READ a : POKE USR ' u " + - f , a 
9 0 2 0 NEXT + : RETURN 
9 0 3 0 DATA 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 
8 , 1 2 8 , 2 5 5 
9 2 0 0 RESTORE 9 2 0 0 : L E T r = q / 2 5 6 
9 2 1 0 FOR + « < q - 3 0 ) TO ( q - 3 0 ) + l l : 
READ a : POKE + , a : NEXT 4: RETURN 

9 2 2 0 DATA 1 7 , ( r - I N T r ) * 2 5 6 , I N T 
r , 3 3 , 0 , 6 1 , 1 , 0 , 3 , 2 3 7 , 1 7 6 , 2 0 1 

9 9 9 0 STOP 
9 9 0 9 GO SUB 1 0 0 : POKE 2 3 6 0 9 , 0 
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11KZX81 PROGRAMS! 

1K wonders to amuse 
and confuse! 

We continue with our policy of 
providing something for 
everyone with this selection of 
1K programs. Although memory 
limitation prevents sophisti-
cated error trapping and user 
friendliness, these programs 
show what can be achieved in 
1K using BASIC. 

For the programmer with 
more RAM at his disposal they 
provide skeleton programs for 
development and they are good 
for the beginner as exercises, 
usually involving efficient, tight 
programming in order to RUN in 
1K. 

Teletext 
D Wishart 
This is a routine which is intend-
ed to be incorporated into a 
larger program, but it will run on 
its own. It gives a printout 
similar to that of a teletext 
printer and can be used to 
animate instructions or informa-
tion. The amount of memory us-
ed depends on the length of 2$ 
but, for a rough guide, the 
printed program will just fit into 
1K without the REM 
statements. 

The principles it works on is 
quite simple. It prints out the 
characters of the string Z$ one 
by one, unless the character is a 

1 REM T E L E T E X T 
5 L E T Z% a" T E L E T E 

X T * * T H I S I S A ROUTINE WHICH G I 
VES A * P R I N T O U T S I M I L A R TO TEL 
E T E X T . I T * C A N BE USED TO ENHANCE 

THE LOOKS* OF I N S T R U C T I O N S E . 
T . C . " 

6 L E T Z * - Z * + * « * T 
HE E N D * * " 

10 SCROLL 
1 3 FOR 1 - 1 TO LEN Z * 
2 0 I F CODE 2 * ( I ) • 13 THEN GOTO 

5 0 
2 5 P R I N T 2 * ( I ) I 
3 0 NEXT I 
3 5 STOP 
5 0 SCROLL 
5 5 SCROLL 
6 0 NEXT I 

7 0 REM BY D . WISHART 

Air strike 
Barry Curtis 
Scramble, scramble, you are in 
the suicidal position of piloting 
your missile into the helicopters 

(black squares). Using auto con-
trol keys 6 to go down and 7 to 
go up you have one minute in 
which to succeed. Good luck 
Biggies! 

dollar sign, in which case the 
screen is SCROLLed twice, and 
a new line is started. When typ-
ing in your own 2$, you must 
remember to finish each line 
with a dollar sign or the program 
will terminate with error code 5. 

You can rename the string 
and change the character which 
ends the line. If performing the 
latter, you must change the 1 3 
in line 20 to the code of the new 
character. 

Unfortunately, after 
SCROLLing the screen it takes a 
long time to dear, so it is ad-
visable to go into fast before ex-
ecuting a CLS. Note that after 
the word 'enhance' in line 5. 
there are two spaces. 

10 LET 
2 0 L E T 
3 0 LET 
4 0 LET 
5 0 LET 
5 5 L E T 
6 0 CLS 
7 0 I F A - 3 2 THEN 
8 0 I F B = 2 1 THEN 
8 5 I F C - 2 1 THEN 
9 0 P R I M T AT B , A | " > > - - > • 

100 P R I M T AT C , D L 
110 I F C O B OR D O A + 5 THEM GOTO 
1 4 0 

1 1 5 > P A U S E 2 0 
120 L E T S = S * 1 
130 P R I M T ' H I T S C O R E - ' J S 
140 L E T C = C + 1 
1 4 5 L E T E = E - 2 
1 5 0 L E T A - A + L 
1 6 0 I F E = 0 THEN P R I N T "YOU HAV 

E RUN OUT OF" , " T I M E . S C O R E " • I S 
1 7 0 I F E - 0 THEN STOP 
1 8 0 L E T B - B - F I N K E Y * - ' 7 * ) M I N K E Y 

* - " 6 " ) 

1 9 0 GOTO 6 0 

Homeward bound 
C Rigby 
A very simple but irritatingly dif-
ficult game in which the object is 
to guide the multiplication sign 
( * } left and right as it travels up 
the screen so that it arrives 
home on the addition sign {+) . 

The " * " moves up the 
screen automatically and you 
use keys 2 and M to guide it left 
and right. The " + " is positioned 

randomly at the top of the 
screen and the " * " is position-
ed at the bottom and starts mov-
ing immediately. 

If you manage to reach the 
" + " then a message is 
displayed and your score in-
creased. to continue press any 
key. If you fail then your score is 
displayed and you will have to 
re-run the program for another i 
game. 
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HOME SWEET HOME 
1 L E T C - 0 
2 L E T D - 2 0 
3 C L S 
4 L E T A - I N T <RND*20> 
5 L E T B " I N T ( R N D * 2 0 > 
6 P R I N T AT 1 , B | 
7 P R I N T AT D , A t " * " 
8 L E T D = D - 1 
9 L E T A " A * C I N K E Y < = " M " ) - < I N K E Y 

10 I F D » 1 AND A » B THEN GOTO 13 
11 I F D < 1 THEN GOTO 17 
12 GOTO 7 
13 L E T C » C * 1 
14 P R I N T ' M I S S I O N A C H I E V E D " 
15 PAUSE 1E4 
16 GOTO 2 
17 P R I N T " S C O R E : " t C 
18 STOP 

Fox and hounds 
David Clover 
A two player game in which one 
player is the fox (0) and the 
other the hounds!*) .The hounds 
start and moves are made by 
entering the position of the piece 
to be moved and the position to 
which you wish to move. This is 
entered as a four character in-
put: eg 1A2B will move the 
piece on square 1A to square 
2B. Each player gets one move 
only per turn, and moves should 
be on the white squares. 

The aim of the game is to be 
the first player to reach the op-
posite side of the board. Jump-
ing is not allowed and the fox 
may move back or forward 
whilst the hounds can only 
move forward. All the four 

1 SAVE " F " 
2 L E T A « 1 
3 L E T B = 8 
4 L E T D - 2 
5 L E T E « 3 6 
6 L E T I » 3 
-T 
* L E T J - 4 

10 P R I N T " ABCDEFGH" 
5 0 FOR Z - A TO B S T E P D 
6 0 P R I N T AT Z , A | Z f " • • • • * 
7 0 NEXT Z 
8 0 FOR Z=A TO B S T E P D 
9 0 P R I N T AT Z + A , A ; Z + A ; • • 1 

1 0 0 NEXT Z 
1 0 5 P R I N T AT A , D f • * • t AT A , J i 

t A T A , D + J t " * " t A T A , B t " * " I AT B , A 
J | " 0 • 

1 1 0 GOSUB 1 7 0 
1 2 0 P R I N T AT F t G t " 
1 3 0 GOSUB 1 7 0 
1 4 0 P R I N T AT F t G t * 
1 5 0 GOTO 1 1 0 
1 7 0 I N P U T A « 
1 8 0 L E T F - V A L A « ( A > 
1 9 0 L E T G - C O D E A « ( D ) - E 
2 0 0 L E T H - V A L A « ( I ) 
2 1 0 L E T K*CODE A « ( J ) - E 
2 3 0 RETURN 

" I AT H f K 1 " * " 

" t A T H , K i " O " 

hounds must be at the edge of 
the board for them to win. 

Tactical hint: If you are the 
hounds, try and keep in an un-
broken line so forcing the fox to 
retreat until all your hounds can 
reach the side of the board. If 
you are the fox, try and force the 
hounds to leave a space where 
you can slip through. 

Union Jack 
D Ibrahim 
This nifty little program displays 
a simple graphic representation 
of the Union Jack; a patriotic 
program which uses the PLOT 
function efficiently. 

I know that we have a lot of 
readers throughout the world 
and it would be nice if we were 
sent a selection of flag programs 
(for either machine! — you could 
then make your own "flags of 
the world" collection. 

1 REM U N I O N JACK 
3 FOR 1 - 3 TO 4 0 
5 P L O T 1 , 4 0 
7 PLOT 1 , 4 3 - 1 

10 P L O T 1 , 3 
11 PLOT 1 , 2 2 
2 5 PLOT 3 , I 
3 0 P L O T 4 0 , 1 

3 2 P L O T 2 2 , I 
3 3 P L O T I , I 
3 5 NEXT I 
3 6 P R I N T AT 2 , 2 6 I ' G O D ' , A T 7 , 2 6 

t " S A V E " , A T 1 2 , 2 6 1 " T H E " f A T 1 7 , 2 6 1 
• Q U E E N " 

4 0 P A U S E 1 5 0 
4 5 C L S 
5 0 GO TO 3 
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Apple catcher 
A Murray 
Apples are abundant this year! 
You don't have to pick them, 
just catch them as they fall from 
the trees. However, life is never 
that simple and every now and 
then a carelessly rolled barrel 
passes your way over which 
you will have to jump. 

Key 1 moves you left and key 
A moves right, to jump press key 

P. The best way to jump is to 
hold P down until the barrel 
passes; should you find yourself 
suspended in mid air press P 
once more to descend. You can-
not catch apples while jumping. 

You score one point for each 
apple caught and the game 
ends when you miss three ap-
ples or you are hit by a barrel. 
W h o said " a n apple a 
day " . 

2 LET I - S G N P I 
5 LET S - P I - P I 
7 L E T E - S 

10 LET A - C O D E • > • 
15 LET B- ' . 'AL " 1 0 " 
2 0 LET O S 
2 5 LET D - B + B 

3 0 L E T X - I N T < R N D * B > + 3 
4 0 P R I N T AT A , B J C H R * 1 3 0 J C H R * 

91AT A + 1 , B I C H R * 1 2 8 J A T A * 2 , B | C H R 
* 1 3 0 

5 0 P R I N T AT C , X I " 0 " 
6 0 P R I N T AT 2 0 , D L C H R * 1 3 6 
7 0 L E T D - D - I 
8 0 L E T C - C + I 
9 0 L E T B = B • ( I N K E Y * = • A • ) - ( I N K E Y 

* = » " 1 » ) 

100 I F C=CODE THEN L E T E - E 
+ I 

110 I F C=CODE " 
0 

120 I F E = 3 THEN 

THEN GO TO 1 

GO 

THEN L E T A - A 

GO TO 3 0 0 
130 I F A = 1 8 AND B = D + I THEN 

TO 3 0 0 
140 I F I N K E Y * = " F 

- 1 

150 I F A = 1 6 THEN L E T A - 1 3 
160 I F C = 1 9 AND A * 1 = 1 9 AND X » B + 

I THEN L E T S - S + I 
170 I F C= 19 AND A + I - 1 9 AND 

I THEM GO TO 10 
100 CLS 
190 GO TO 4 0 
3 0 0 N R I N T AT 1 0 , 2 0 I " S C O R E - • J S 

X = B + 

T[9 'tp Cc^Zep 't - >#*_ TCP £QMPt >£g COPyT£P -CMOy'f g 
.'.v M it'.mm ZAB>'!^t M 

/>*vr f» re ' ^Viff. rp> 

COfX/TER 
t ASUVMHI 

COMPUTER 

COMPUTER 

ENTER THE WORLD OF 
COMPUTER CABIN 

COPUTEP 
-•-•v.^m 

OMPL/rfF 

CQMf\jT£R 
' •i-tf.^m 

COMPUTER 
-•••-•.mm 

COKtytER 
CAAlVfli 

COMPUTER 
• W M 

COMPUTER 
, Mu\mm 

COMPUTER 

CCf*MTFR 

OFFICIAL A C O R N DEALER 
& BBC INFORMATION CENTRE 

FOR STAFFORDSHIRE 
SEND 5 0 p FOR FULL CATALOGUE. 

24 THE PARADE, SILVERDALE, 
NEWCASTLE-UNDER-LYME 

STAFFS. ST5 6LQ 
TEL 0782 636911 

.J.- ' 

BAZ'S BARGAIN 
BASEMENT 
SPECTRUM R A D I O / A M P S 

Doubles as a 3 Band Radio (with 

C.B.) and Boosts your Beep 

On ly £6.95 + £1.00 p p 

BBC SPARES 

Computer cables and leads for 

various computers. 

SendS A E for full list 

CABSOFT JftVTRonici m 
TkME WflRP 
For the 48K Spectrum and the 

Commodore 64 

On l y £6.95 inc p p 

Cheque payable to "Cabsoft" 

Memotech version available soon1 

SPECTEL 
-v.-

Enables your 48k Spectrum :o store 

500 names and telephone numbers ^ 

for instant recall. 

Software only £9.95 

H A R D W A R E ^ 

O n l y £29.95 

Enables you to Auto-dial and re-

dial (simple connection requires 

Telecom approval). ^ g 

Cheques payable to "Jaytromcs" *8* 

Ai-
"iTMFl. 
ASKfl 

• tf^vjES 
M 

COMPUTER 
••f.mm 
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SPECTRUM PROCRAM 

A valuable program to impress your teacher 
from Paul Bates of Walsall. 

This program will plot graphs 
from given information in one 
of several styles and can be 
reused without reentering the 
data in each of the plotting 
modes. It is Menu driven and 
simplicity itself to use. Graph 
it I can be used to display 
results from any type of data 
gathering exercise. 

The program itself occupies 
about 5K and is entirely in 
BASIC. The Menu has six op-
tions: 

1) Enter data 
2) Choose dot character 
3) Choose plot type 
4) Draw graph 
5) Regression analysts 
6) Quit program 

will then be cleared and you 
will be asked to define the X 
and Y tic mark intervals. 
For example : 
X data ranges from 
1 to 7.6 
Y data ranges from 
0 to 0.5 

Xmin=0 Xmax = 8 
X tic mark = 2 
Y min = 0 Y max = 0.5 
Y tic mark = 0.1 

Beware of setting too small a 
value for tic mark interval, eg 
0.5 for X axis - this would 
leave the X axis looking rather 
crowded. After data entry you 
will be offered a print out of 
the data pairs entered. 

OS -

04 -

03 -

0.2 -

0 1 -

n 1 1 1 1 
) 2 4 6 8 

OPTION 1 On selecting this 
option you will first be asked to 
enter the number of data pairs. 
The data pairs are then entered 
with the screen displaying the 
data pair to be entered next. 
After data entry you wilt be 
asked to give: 

1) A graph title 
21 An X axis title 
3) A Y axis title 

(Maximum 
10 

characters! 

You will then be asked for data 
to define the axes (this could 
have been done automatically 
using a bubble sort of data, but 
I prefer to define my own 
values to give a neat result). 
Enter X min, X max Y min, Y 
max as prompted. The screen 

OPTION 5 Produces a table 
giving linear regression equa-
tion. This gives the equation of a 
straight line which best fits the 
data points entered. (This works 
over all the data points entered.) 
The regression coefficient r in-
dicates the goodness of fit. 

r = 0 data does not follow a 

linear relationship 
r = 1 perfectly fits equation 

determined 

r values above 0.7 can be said to 
be a good indication of linear 
behaviour. 
OPTION 6 Escapes from pro 
gram giving a STOP report. 

A few words. . . 
Here is a breakdown of some of 
the more important lines in the 
program: 
20-140 
1 0 0 0 - 1 6 0 0 
2000-2140 
3000-3080 
4000-4040 
4040-4320 
4330-4420 
4420 4520 
4700 4760 
4800 4830 
5000-5300 

Sets up Menu 
Enter data option 
Character option 
Plot option 
Draws axes 
Plots tic marks and numbers axes 
Plots Y axis title vertically 
Plots points 
Routine to join points by straight lines 
Asks if copy wanted 
Linear regression 

Variables 

OPTION 2 Gives the choice 
of .* or + to portray the data 
points on the graph (see print 
out). 
OPTION 3 Gives you the 
choice of a point only plot or 
having the points joined by 
straight lines (see print out). 
OPTION 4 Draws the graph 
and can be used as many times 
as necessary after entering 
data (eg to change options 2 or 
3). 
(NOTE If options 2 and 3 are 
not set the default values give 
a point only print out, using a 
full stop to denote data posi-
tion.) 

You will now be asked if 
you want a copy after which 
you will return to the Menu. 

The main variables used are: 
A Menu option 
B Number of data points 
C X min 
D X max 
E Y min 
F Y max 
G Dot character value 
H Rot choice 
O Y values for plotting 
P X values for plotting 
Y X tic mark interval 
Z Y tic mark interval 

A$ 
B$ 
CS 
D$ 
E$ 

X(l) 
Y(l) 

Graph title 
X axis title 
Y axis label 
Copy of data ? 
Copy of graph ? 

X value 
Y value 

Data pair 
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(SPECTRUM PROGRAM) 

LS 1© BORDER 3: PAPER 6: INK 1 
11 POKE 2 3 6 5 3 , 8 P R I N T f l T 1 
30 PRINT RT 3, H i "  4.0 PRINT RT 5,2; "1 - E N T E R DRTA 
50 PRINT RT 7,2;"2-CHOOSE DOT C H R R R C T E R " 60 PRINT RT 9 , 2 ; " 3 - C H O O S E PLOT T Y P E " 70 PRINT RT 11,2;"4-DRflU G R R P H 
8© PRINT RT 1 3 , 2 ; " 5 - R E G R E S S I O N R N R L Y 5 I S " 90 PRINT RT 15,2;"6-OUIT PROGR RM" 

100 PRINT RT IS,l;"ENTER O P T I O N -0 RETURNS T O MENU" 110 INPUT Z* IF Z$>"6" THEN GO TO 110 IF 2 $ = " 6 " THEN STOP LET R=URL Z* CLS IF R = 0 THEN GO TO 10 GO TO R *1000 1000 BORDER 2; PRPER 1: INK 7; C LS DIH B(50); DIM X(50>; DIM Y DIM RS(10): DIM B$(10): D I M CJ t10) : DIM D$C1* 1020 PRINT RT 1 , S; "| 

120 125 130 14-0 150 
160 

1010 (50) 
1 -DPTH EMTP 

1025 LET G=0: LET H = 0 1030 PRINT RT 3,2;"NO•OF DRTR PR IRS : " 104.0 BEEP -5,20. INPUT B 104-5 IF B=0 T H E N GO TO 1500 1050 PRINT RT 3,22;B 1060 FOR I«1 T O B 1070 PRINT RT 5,5;"X";I;" 1080 INPUT X(I) 1090 PRINT RT 5,9;X(I) 1100 BEEP .1,20 1110 PRINT RT 10,5;"Y";I;"=" 1120 INPUT Y<I> 1130 PRINT RT 10,9;Y I I) 1140 BEEP -1,20 
1150 PRINT RT S,9;" PRINT RT lO,9;" 1160 NEXT I 

1170 
. «• 

PRINT RT 12 / 
il60 INPUT A$ 1190 PRINT RT 12 1200 PRINT RT 14 
1210 INPUT BS 1220 PRINT RT 14 1230 

. •* 
PRINT RT 16 

1240 INPUT C» 1250 PRINT RT 16 1260 PRINT RT 18 1270 INPUT C 1280 PRINT RT 18 1290 PRINT RT 18 1300 INPUT D 1310 PRINT RT 18 1320 PRINT RT 20 
1330 INPUT E 134© PRINT RT 20 1350 PRINT RT 20 1360 INPUT F 1370 PRINT RT 20 , 1360 PRUSE 100 1390 CLS 1400 PRINT RT 5 , 2 TERURL :" 1410 INPUT Y 1420 PRINT RT 5, 2 1430 PRINT RT 10 , i NTERURL :" 1440 INPUT Z 1450 PRINT RT 10 1460 P R U S E 100 
1500 CLS : PRINT 
•« 1 i - r t r o h n 1 o 

M - H ' l 7, 1 

IN 

i ; " I C 'O Y O U 

>E C ' H T H P M . 

1520 PRINT RT 11,2; INUERSE 1; F LRSH l;"ENTER Y OR N" 1530 INPUT D* 154-0 IF D $ < > " Y" T H E N GO TO 10 154-2 L P R I N T TRB 6; "TITLE : ' 154-4* LPRINT 1550 LPRINT T R B 10;"X";" 
; R» 

»» . . . y t l 

rt . i t K . f , » , — — — | 

B 
1560 LPRINT TRB H • M — ^ — •• 

1570 FOR 1=1 TO 1580 L P R I N T TRB 9;X<I>;" 
"; Y < I) 1590 NEXT I 1600 OO TO 10 2000 BORDER 4-: PRPER 6; INK 2; C LS 2010 REM CHRRRCTER LETTER IS G 
>20 PRINT RT l ,5; " i H E B a a s s a H G : : L E T G =0 2 0 3 0 PRINT RT 4-,2; "OPTION 1: 2 0 4 0 PRINT RT 3 , 2 ; " O P T I O N 2: »" 2 0 5 0 PRINT RT 12,2;"OPTION 3: • " 2060 PRINT RT 14,1; INUERSE lj P LRSH 1;" ENTER YOUR CHOICE (1,2, OR 3) u 

2070 INPUT G 
2 0 8 0 IF G-l T H E N LET G«46 2 0 9 0 IF G»2 T H E N LET G -4-2 2100 IF G=3 T H E N LET G =4-3 2llO P R I N T R T 13,2;"YOUR C H O I C E IS" 2 1 2 0 PRINT RT 18,16;CHR» G 
2 1 3 0 P « U S f 1 5 0 2140 GO TO 10 3000 BORDER 5: PRPER 7; INK 2: C LS 3010 PRINT RT 1 , 5; "J "; LET H = 0 3020 PRINT RT 5,2;"OPTION 1; P O I NTS ONLY" 3030 PRINT RT 10,2;"OPTION 2: PO INTS JOINED BY" 
304-0 PRINT RT 11/ 12; "STRRIGHT LIw 
N E S " W 
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(SPECTRUM PROGRAM) 

3 0 5 ® L R S H 3 0 6 0 3 0 7 0 
60 
3 0 6 0 
4 0 0 0 
4.002 
4.005 
U S 
4-010 
4-020 
4.030 
4.04.0 
4.050 
4-060 
4.070 
4 0 8 0 
4 8 9 0 
4-100 
4-110 

P R I N T R T 15, 4-; I N V E R S E l;" E N T E R Y O U R C H O I C E ' I N P U T H IF H <1 OR H > 2 T H E N 

l; F 

CO TO 3 0 
OO T O 10 
IF G - 0 T H E N L E T C-4-6 
IF H = 0 T H E N L E T H = 1 
B O R D E R 5: P R P E R 7: INK 

L E T J « 3 2 
DRflU 0 , 1 2 0 
D R R U 2 0 0 , 0 
D R R U —3 , 0 

L E T I«48: 
P L O T IjJ: 
P L O T I,J: 
LET K » 1 7 
P L O T I,U: 
L E T L = f F-E.) SZ 
FOR R = 1 T O L 
L E T U * U + I N T (128/L ) 
P L O T I,J; D R R U - 3 / 0 
N E X T R 
IF F > 0 T H E N L E T L = t F - E ) / Z ; 

IF F < 0 T H E N L E T L = ( ( (E —F>/Z) *-1) 
4-115 L E T O =E 
4 1 2 0 FOR 1 = 1 T O L +1 
4-130 P R I N T RT K , 2 ; Q 
4-14.0 L E T O =(0+ZJ 
4-150 L E T K = (K - ( 17 • (L*1.1 i ) 
4-160 N E X T I 
4.170 L E T 1=49: L E T J =32 
4-180 L E T L 2 a ( D - C ) /Y 
4 1 9 0 P L O T I,U: D R R U 0 , - 3 
4 2 0 0 FOR R = 1 T O L 2 
4 2 1 0 LET I = I + I N T (200/L2) 
4 2 2 0 P L O T I, U: D R R U 0 , - 3 
4 2 3 0 N E X T R 
4 2 4 0 IF D >0 T H E N L E T L 2 = ( D - C ) /Y: 
IF D < 0 T H E N L E T L 2 = ( CD-C) /-YJ »- 1 

4 2 5 0 L E T K2=S: L E T U =C 
4 2 6 0 F O R R»1 T O L 2 + 1 
4 2 7 0 P R I N T RT 1 9 , K 2 ; U 
4 2 6 0 L E T U=(U-fYJ 
4 2 9 0 LET K 2 = INT K2-f (30/ (L2+1) ) 
4 3 0 0 N E X T R 
4 3 1 0 P R I N T R T 2 1 , 3 ; 6 $ 
4 3 2 0 P R I N T RT 0 , 8 ; R $ 
4 3 3 0 R E H Y A X I S T I T L E 
4 3 4 0 LET H =6 
4 3 5 0 FOR 1=1 T O 10 
4 3 6 0 P R I N T R T M,0;C»(IJ 
4 3 7 0 L E T M-M + l 
4 3 6 0 NEXT I 
4 3 9 0 LET N=0; LET N =N+C 

N 2 = 0 : LET N 2 = N 2 * E 
PLOT P O I N T 5 

P 0 = 3 2 : LET O 0 = 4 8 
R = 1 T O B 
0 = ( (X CR1 -N) • (D-NJ J 
O = INT ( (0*25) +6) 
P = ( ( Y ( R ) - N 2 ) • ( F - N 2 ) ) * 1 5 
P = INT ( (P-17) *-l) 

4 4 9 0 P R I N T RT P , 0 ; C H R $ G 
4 5 0 0 IF H =2 T H E N GO T O 4 7 0 0 
4 5 1 0 N E X T R 
4 5 2 0 GO T O 4 8 0 0 
4 7 0 0 LET Z 5 = l 
4 7 1 0 LET P1 = INT ( C (P/21> -1) * - 1 7 5 
): L E T Ol =(0*8> 
4 7 2 0 P L O T O 0 , P ® 
4 7 3 0 D R R U ( O 1 - O 0 ) , ( P 1 - P 0 ) 
4 7 4 0 L E T P 0 = P 1 ; L E T O 0 = O 1 
4 7 5 0 L E T Z S = Z S + 1 : IF Z 5 = B T H E N G 
O T O 4 8 0 0 
4 7 6 0 GO T O 4 5 1 0 
4 8 0 0 DIH E » C 1 ) ; INPUT " C O P Y ( Y / N ) 
?"; E» 
4 6 1 0 ir C | B " N " T H E N GO TO 10 
4 8 2 0 IF E * « " Y " T H E N C O P Y 
4 8 3 0 GO TO 10 
5 0 0 0 B O R D E R 6: P R P E R 4: INK 0: C 
LS 
>010 P R I N T RT 1,6; "I 

RT 4 , 2 ; " T E S T N R H E IS 

4 4 0 0 LET 4 4 2 0 R E M 4 4 3 0 LET 4 4 4 0 FOR 4 4 5 0 L E T 4 4 6 0 LET 4 4 7 0 L E T 4 4 8 0 L E T 

5 ® 3 0 LET D3=®; L E T E 3 = 0 : LET F 3 = 0: LET G3=0: L E T H 3 = © 5 0 4 0 FOR 1=1 T O B LET D 3 = D 3 + X ( I ) LET E 3 = E 3 + Y ( I) LET F3 bF3+ (X (I) *X (I) ) L E T G 3 = G 3 + ( Y ( I ) * Y ( I ) ) L E T H 3 a H 3 + (X fl) *Y (1} X N E X T I 
LET L 3 = H 3 - ( (D3*E3) /B) 
LET M 3 = F 3 - ( ( D 3 * D 3 ) / B ) 
LET N 3 = L 3 / M 3 
LET D 3 = D 3 / B 
LET P 3 = E 3 / B 
LET 0 3 = S 0 R ( H 3 * ( G 3 - ( ( E 3 * E 3 ) 

5 0 7 0 
5 0 3 0 
S 0 9 0 
5 1 0 0 
5 1 1 0 
5 1 2 0 
5 1 3 0 
5 1 4 0 
5 1 5 0 
5 1 6 0 
5 1 7 0 
5 1 8 0 
/ B ) ) ) 
5 1 9 0 
5 2 0 0 
5 2 1 0 

LET R 3 = L 3 / Q 3 LET 5 3 =P3- (N3*03) 
P R I N T RT 6 , 2 J "THE S L O P E IS 

: " ; N 3 
5 2 2 0 P R I N T IS :";S3 5 2 3 0 P R I N T U R T I O N IS > 5 2 4 0 P R I N T RT 
+ ";S3 5 2 5 0 P R I N T RT 14,1; ION C O E F F I C I E N T IS 5 2 6 0 P R I N T RT 18,2; 

RT 8 , 2 ; " T H E I N T E R C E P T 
RT 1 0 , 2 ; " H E N C E T H E E O 

1 2 , S ; " Y = " ; N 3 ; X 
T H E C O R R E L R T 

5 2 7 0 DIM J $ ( l ) : INPUT 
5 2 8 0 IF J » = " Y " T H E N C O P Y 
5 2 9 0 IF J * < > " Y " T H E N GO T O 
5 3 0 0 GO T O 10 

10 

5 0 2 0 P R I N T 
: " ; R * 

Y 
4 ® 

R 
X 
I 30 
S 

10 20 

X RX IS 
What at your plotting should rav»al> 

T E S T 

5 ® 

R 
X 
I 
S 

40 

30 

2 0 1 

10 

1 ® 

( 

2 ® 

X R X I S 

I 

3 0 40 5 0 
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HARDWARE REVII 

The Petron Trichord 
q sound choice? 

Colin Christmas has a close encounter of the 
noisy kind with this ZX81 /Spectrum unit. 

Petron Electronics have produc 
ed a music and sound 
peripheral for use with the 
ZX81 and the Spectrum. The 
Trichord can be bought with or 
without a built in amplifier and 
speaker and plugs straight into 
the edge connector or port at 
the rear of the computer. The 
basic unit will drive most audio 
amplifiers, but for playing 
music it's best if linked up with 
a stereo hi-fi amplifier. A short 
lead and connector plug are 
supplied for this purpose and a 
programming manual and soft-
ware cassette also come as 
part of the package. Four pro-
grams are provided on the 
cassette : " S " for the 
Trichord's own programmed 
sound effects, " D " and " G " 
for producing and utilising 
User Sound Effects and on the 
other side of the tape, the 
Music Program, " M " . A 
demonstration cassette with 
sound effects and music pro-
duced by the Trichord is also 
available. 

If you use the unit with the 
ZX81, then a 16K RAM pack 
is necessary to play the music. 
In its own, you will only be able 
to use the pre-programmed 
sound effects in the Trichord's 

memory. One initial criticism is 
that as the RAM pack plugs in-
to another edge connector at 
the rear of the Trichord, the old 
nightmare of crashing pro-
grams caused by the 'Wob-
blies' is back with a 
vengeance. Users who don't 
spend time, money or ingenui-
ty getting the three units firmly 
linked up and 'bolted down' 
will find themselves close to 
tears on more than one occas 
sion in the early stages of get-
ting to know the Trichord. As 
only the most enthusiastic and 
more seriously minded micro-
user is likely to be interested in 
the Trichord, it can mean un-
necessary frustration and time 
wasting. 

The little black 
box 
The pre-programmed PROM in-
side the Trichord contains the 
data for many sound effects. 

Program " S " enables you to 
use one POKE instruction and 
one USR instruction (both 
clearly laid out in the manual) 
to select a huge variety of 
'blips', 'bongs' , 'pings' , 
'bangs', 'crashes', 'chugs', 
'whistles', 'chatters', 'chit-
ters'/hisses', 'hoots', 'explo-
sions' and so onf In fact, the 
POKE instruction selects the 
sound to be generated and the 
USR instruction triggers the 
sound. The manual gives a 
general guide to the range and 
variation possible over the 250 
or so numbered sounds. It's 
both intriguing and entertain-
ing just to sit down with this 
program and find out for 
oneself what is already con-
tained in the 'little black box'. 
Thus far, no programming 
skills at all are needed — so 
far, so good. But there's more, 
a LOT more. 

The next step may be to 
add any of the sounds you 
have now heard to one of your 
own programs — no problems 
here either. Load " S " and 
without altering line 1 of the 
program, start to type in your 
program. Two lines (quite 
familiar by this time) together 
with the number of the effect 
you want (see manual) are in-
serted with fine numbers every 
time a sound effect is required. 
Suddenly you enter a new 
dimension, sound!) The end of 
a simple game has a comic air 
of finality when accompanied 
with a rattle of machine gun 
fire. All that's needed to get 
the most out of this program is 
a little imagination — the time 
taken to expand programs to 
the new dimension is welt 
spent. 

Clever stuff 
But even that's hardly getting 
one's money's worth and of 
course, the Trichord is design-
ed to go a lot further. Programs 
" D " and " G " on the software 
cassette enables the im-
aginative, creative and simply 
curious user to devise and then 
use their own sound effects. 
" D " is used, with the manual, 
to explain how the Trichord's 
sounds are generated. It's fair-
ly technical stuff and surely 
really intended for more ad-
vanced micro-users who are 
used to converting from binary 
code to decimal while brushing 
their teeth in the mornings! 

However, unless you are 
one such a person and 
therefore already know how 
internal envelope generators 
work in units like the Trichord, 
then it is important to work 
through this section and this 
program — if only because you 
need to know how the 14 
registers in the PSG affect the 
production of sounds if you're 
going to devise your own ef-
fects. That surely is one of the 
reasons for buying the 
Trichord in the first place. 

Having produced sounds i 
guaranteed to arouse the] 
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HARDWARE REVIEW 
curiosity of the most woozy 
Arcade addict and the oc-
cupants of any passing UFOs, 
you will be ready to decide 
which of your 'created effects' 
you want to use and perhaps 
keep for posterity. Again, it's 
straightforward enough. The 
List function is used to display 
the data for each register. 
Write it down and when it's 
time to type in your own pro-
gram, load " G " from the Soft-
ware cassette. The computer 
asks for the necessary data 
and one by one, for each newly 
created sound, this data is 
entered. Follow the manual 
carefully and it's not too dif-
ficult. Finally, of course, the 
program, with those original 
and amazing sound effects 
(yours, naturally) can be saved 
on tape. 

Music micro 
pleasel 
The Music Program, " M " real-
ly is something else II With the 
Spectrum, 16K will give a 
maximum of 674 chords, 
white 48K will give 6,134 
chords. The 16K ZX81 pro-
gram gives a maximum of 833 
chords and there is space for 
833 lines of music. 

The manual states that the 
user doesn't have to be able to 
read music to use the program. 
This is only true in the 
strictest, most literal sense. To 
get the most out of the 
Trichord Music Program or 
even get close to getting the 
most, you need a fair level of 
music theory and practice 
behind you. The first question 
the computer asks after 
loading is 'SHARPS?' followed 
by 'FLATS?'. These are 
necessary to establish which 
key signature the user wishes 
to use for a piece of music. As 
the program progresses it is 
also necessary to know 
something about octaves, also 
about minims, crotchets, 
quavers, semi-quavers, demi* 
semi-quavers and hemi-demi-
semi-quavers (though not 
necessarily by these names) 
because, when copying music 
into the computer, longer 
notes have to be converted to 
the equivalent multiple of the 
shortest note in order to find 
out how many computer lines 
there are in each bar. 

The speed at which the 
music is played can be varied 
from approximately 10 chords 
per second with no effective 
maximum chord length. On the 
Spectrum, music can actually 

be played manually by setting 
the speed to 0.Chords of up to 
three notes can be played and 
when typing music in, these 
are entered one note to each of 
three channels. Each channel 
has a separate volume control 
which you set before the 
music is played — the com-
puter asks for a number bet-
ween 0 (silence) and 15 (the 
loudest). Variation in the stress 
or volume of individual notes 
can thus be achieved by 
changing the notes around bet-
ween the three channels, if 
each channel is given a dif-
ferent volume. 

Play it again, Sam 
At various places in the pro-
gram there are functions for 
editing, playback and for listing 
of music already entered. The 
Trichord will play back music 
from any line you choose and 
list from any line chosen. As 
with the sounds programs, 
provided you follow, check, 
recheck and familiarise 
yourself with the manual, it's 
not too difficult. (Assuming 
that is. that your knowledge of 
music is adequate.) 

Once again, knowledge of 
the layout of written music is 

necessary to be able to use the 
table of notes supplied in the 
manual not to mention some 
familiarity with the piano 
keyboard itself. Anyone who 
can play the piano but who on-
ly has a limited knowledge and 
experience of computers, will 
not find this music program 
easy to use. On the other 
hand, an experienced com-
puter user with little or no for-
mal knowledge of music will 
also find the program difficult 
to use. But, put the two ingre-
dients together, Mr Computer 
and Mr Music, and the results 
are very impressive indeed. Go 
one step further and use pro-
fessional studio recording 
equipment and the results, 
though sounding somewhat 
'electronic' are nevertheless 
remarkable. 

The music of course can be 
saved or printed out if linked to 
a printer or transferred to a 
music cassette. Overall, it's an 
impressive piece of equipment 
and one can envisage its use, 
for example in schools where 
children already have access to 
computers, showing great 
potential. However, it's a bit 
beyond more than a few of us 
who reckon we're 'quite 
musical' — perhaps for us it's 
back to the synthesisers. . . 

MICRODOT SOFTWARE 
30 Hazlemere Court, 26 Palace Road, London SW2 3NH 

Tel: 01-674 7795 

II you are using a ZX SPECTRUM with any lull width printer, 
don't look further, as our 

Relocatable Printline Utility £6.95 incl. 
as revewec trt Apr.i May ZX Computing superior to mosl existing 
interface driver programs i tits anywhere in memory Consisting ot 
two programs one oi which extends the LPRiNT/LLIST com-
f ar-os ( 3 3 5 pytesj the other ( 3 4 3 bytes j copies the screen with a 
USR call &o an your existir>g programs can give you a professional 
pnnt out without any or very Mtlc modification 
Interfaces: COBRA Mor. * Kinpston or COBRA Morex PSGtO 
— one on each side ot the tape 

II you are hard pressed for memory space, why not try our 

Phanlom Utility ju- — (.<••• " : soc £6.95 incl. 
i s i i " - the one above except for not being relocatable >t fits into 
the Spectrum s printer-butler ihus not using any program space at 
a; Comes complete with REM routine to copy the screen line by 
)<ne or character by character anywhere on the paper with up to 16 
times magniiicatioh The interface is selected through the 8 A & C 
loader which inserts fhe chosen routine mto PHANTOM 
Interlaces: COBHA More* Ktjmpston 8910 PSGIO 

Household Package £7.50 incl. 
Side A is a Personal Cheque book with 400 entries pet file on tape 
standing orders and ZX or 80 column print-out 
Side B is a shopping list program that gives a hard copy ol intended 
purchases with price and total 

Available through mail-order from us or through 
many good Computer and Software shops. 

TRADE ENQUIRIES WELCOME 

V i i i a r d S o f l w n r c ? 

NEW 

k 
BUGS £5.95 
A100% machine code multiple screen arcade game presented in 
high resoiutiixi graphics Direct BUGS to mend the printed circuit 
board mside a computer Watch oul lor the demon hardware bugs 
or they will fry you 

SPECTRUM CRICKET £5.45 
P:ay either test match or limited over cricket Select your teams 
from the 6 ava*lable or choose your own players Enpy all the 
leatures of a real game ol cricket including three types ot bowler 
delivering a variety of balls baismen running belween the wickets, 
umpires making appropriate signals and many more 72 lield 
positions available Score board continually updated during game 
Good moving graphics 
TIME PORT 1 £6.95 
The first m a series of five adult strategy adventure games Direct 
your robot and acquire the object thai the Keeper will ask for and 
bring it salely back to the Time Port 

EVICTOR £5.95 
An original Arcade game with machine code lor extra zip Evict the 
aliens from their sell re-generating and defended base Features 
bombs, lasers phasors and alien spacecraft 5 skill levels 

FRUITA £5.45 
A de-lux fruit machine icalunng • 4 drums Spin Respm Hold 
Gamble. Collect. Nudge Bounce Blind Cancel and Jackpol New 
drums manufactured lor each game 

Ail pnees inclusive mail order ^neque or postal orders to 
Wizard Software. Dept ZX. PO Box 23, Dunfermline, 

File. KY11 5RW. 
Atsoavai iabu: i rot t isoi t*d i«rei i i i i i ' iswor ldwide S<>ndiargeSAL 
' • tu pi. -gran Ri ..r :.,i : u.i m,-|.:hi'>e cock Spectrum 
software 
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RICHARD SHEPHERD SOFTWARE 

A HOME BUDGETING & BANKING SYSTEM 
THAT REALLY MAKES YOUR 
48K SPECTRUM WORK! 

A professional style multi function 
Cash Controller program that can 
load and make an entry in Just 90 
SECONDS . . . thanks to Its ZX 
MICRODRIVE COMPATIBILITY. If 
you're not ready to upgrade to 
Microdrive yet, this easy to use 
cassette program can handle up to 
400 transactions with your 
Spectrum, almost filling the 48K 
memory of your computer. 

BANK ACCOUNT 
• Statements on demand from any 
date to date 
• Holds up to 400 transactions 
• Standing order facility. 
• All transactions can be 
automatically coded to allocate up to 
16 budget headings. 
• Search facility for any single item 
by description or amount 

HOME BUDGETING 
• 16 budget headings, e g. Gas, 
Rates, Car, Tax - you can choose the 
headings 
• Highlights under/over spending 
• Full budget expenditure 
breakdown 
• Budget "re-think" facility 

LOAN/MORTGAGE 
CALCULATOR 
All you ever wanted to know but 
didn't like to ask! Calculates 
• Interest rates 
• Payback periods 
• Capital sum 
• Period of loan 

REMEMBER THIS CASSETTE 
CAN ALSO BE USED 
WITH ZX MICRODRIVE 

• PRINTOUT FACILITY 
USING ZX PRINTER 

• FULL SECURITY WITH 
PERSONAL PASSWORD 

• FULL SAVE PROGRAM 
ONTO CASSETTE OR 
MICRODRIVE 

Available from good computer 
stores or direct by mail order... 
at a price that won't upset 
the Bank Managerl 

£9.95 
I N C P & P 
MiCROORIVE 
CARTRIDGE 

V^ NOT INCLUDED 

Dealer enquiries 
welcome. 

Generous discounts. 

i 

Credit Card Hotline (06286) 63531 

9(9** 

FIRST FOR 
MICRODRIVE 

D««l*r enquiries welcome. Gerteroui discount*. 

P R I O R I T Y M A I L ORDER 
Please send me .CASH CONTROLLERS 

I at £9 95 each ncfcxJmg post & packing (overseas 
| orders add £1 50) 

I 
Name _ 
Address 

ZX £ 64 
I enclose casn/oieque/P O payaae to Ricnard 
Snepherd Software 
Or credit my Access/VISA Card NumOer 

u 

Signature 

L NOT N C U M S 

RICHARD SHEPHERD SOFTWARE 
ELM HOUSE, 23 25 ELMSHOTT LANE. CIPPENHAM SLOUGH. BERKS TEL |06286|63531 
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(SOFTWARE REVIEWS! 

The soft 
James Walsh gives us the 
low down on some of the 
latest software releases 
for the Spectrum. 
3D Monster Chase 
— Romik software 
The idea of 3D Monster Chase is 
not to chase a monster, as the 
name rather implies, but to col-
lect seven keys which are hid-
den in a three level maze. Unfor-
tunately, there are complica-
tions: key one has to be found 
first, you then return to base. 
Once you have made it back, a 
bomb is triggered. If you do not 
find the bomb before it ex-
plodes.a life is lost. If the bomb is 
found in time, it must be taken 
back to the start. Here the se-
quence starts all over again but 
this time both keys one and two 
must be found, and in that order 
only. 

Just to make it that bit more 
difficult, as if it needs it, at least 
one monster is always likely to 
be following you. Obviously, 
their sole aim in life is to end your 
life I 

All this goes on in a 30 maze, 
and although the monsters 
themselves do get bigger as 
they approach, they arestili flat. 
There are five levels of play, 
even on the lowest level I have 
yet to find the second key. At 
the top of the screen is a radar, 
showing your position and those 
of the monsters and you have a 
small supply of grenades which 
are used to destroy monsters at 
the correct range. 

Verdict: The game is fast, 
though inherently jerky due to 
the nature of the maze. Finding 
the keys is no easy matter, let 
alone disposing of the bomb. 
Killing monsters is a matter of 
luck to start with as you are told 
that the grenades work at the 
correct range, but what is the 
correct range?I The chance of 
finishing the game, even on tevei 
one seem pretty small. Personal-
ly, I feel the game should have 
been made a little easier on level 
one so as to stop the novice giv-
ing up in despair. On the whole I 
fell that 3D Monster Maze is a 

good game, but not particularly 
original. 

Lasting appeal: 70% 
Graphics; 80% 
Originality: 50% 
Ptay ability: 60% 
Use of machine: 80% 
Value: 70% 

Star warriors 
— visions 

For some strange reason you are 
sitting in space with various col-
oured aliens moving towards 
you down the screen. The aim of 
this part of the game is to kill off 
all these alien ships without you 
yourself being hit by one of their 
swarms of bombs. Once this has 
been accomplished, your ship is 
placed at the top of the screen 
and you slowly start to drift 

downwards through a meteor 
storm. Unfortunately, it is im-
possible to blow up the meteors, 
rather, it is necessary to avoid 
them. 

Once you have guided your 
ship to the bottom of the screen, 
you find yourself on the outside 
of a small 2D maze. A little man 
(you presumably) jumps out of 
your ship, and he/she/it must be 
guided to the other side to where 
a crystal lies and then back out 
again. Progress is hindered by a 
sort of alien blob, which wishes 
to shoot you, though he is 
unharmable. In fact, this par-
ticular alien can make life very 
difficult, simply by sitting next 
to the entrance to the maze. As 
soon as you make it back to your 
ship the game restarts, but with 
different shaped and more 
ferocious alien beings. 

Verdict: Action is reasonably 
fast and smooth but yet again 
the game is rather repetetive. 
The three different basic con-
cepts do make the game more 
fun than the straight 'Space In-
vaders* type scenario from 
which the first stage is taken. 
The graphics themselves are 
quite good but nothing par-
ticularly exciting by today's 
standards. One asset it does 
possess above some of the 
flashier games is that it is addic-
tive and fun to play and that 
counts for quite a lot. 

Lasting appeal: 
Graphics: 
Originality: 
Play ability: 
Use of machine: 
Value: 

Starclash 
— Micromega 

Apparently, you have been 
deserted in space by your escort 
whilst test flying a new starship. 
Confronted by an Imperial Strike 
Force, the starship is incapable 
of out-running the enemy; all 
that can be done is to stand and 
fight until your almost inevitable 
destruction. The Imperial 
mothership is protected by four 
types of defence fighter. These 
must all be destroyed before it is 
possible to attack the mother-
ship herself. To make it more dif-
ficult you are only supplied with 
three shields and a limited 
amount of laserbolt energy. 

Verdict: Little can be said 
about Starclash, except that it is 
only one step up from Space In-
vaders. Undeniably, the game is 
addictive but hardly original. Ac-
tion is too slow to start, and your 
laserbolts travel painfully slow-
ly. Action is reasonably smooth, 
the graphics are quite good, and 
the sound is about as good as 
can be expected from the Spec-
trum. fairly poor, 

Lasting appeal: 70% 
Graphics: 70% 
Originality: 40% 
Payability: 70% 
Use of machine: 60% 
Value: 60% 

Shark Attack 
— Romik software 
The idea of this game is to sur 

* * -,ut Talk I% lo »#• 

i »t) m l r#iU"t tu 
. I rnti r'Mt 4 IvM 

" ' I • ^ 
irh ri«n« lh*il , 
pouM • oaf*' 

™ REAL ACTION SHOT Of THE GAME _ 

WILL^OU BE THE 
SUPREME WORLD 

CHAMPION? 
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round the octopus or octopi with 
a net so as to protect them from 
the sharks, whilst at the same 
time filling the screen with your 
net. Each time the required 
amount of the screen has been 
filled, the higher level will be 
selected. As might be expected, 
every so often one shark, usual-
ly one in particular, decides to 
eat his way through the netting, 
which does rather undermine 
the point of the game. Lives are 
lost from an initial quota of 
three, either by colliding with a 
shark or an octopus. This is as 
far as the game goes, there is 
nothing left to add, except that 
is it a success. 

Verdict: Simple though it is, 
the game is fun and exciting and 
the uncluttered concept is ideal 
for any age. Unfortunately, its 
simplicity could be a disadvan-
tage in as much as it may 
become boring rather rapidly. 

Lasting appeal: 50% 
Graphics: 60% 
Originality: 80% 
Payability: 80% 
Use of machine: 60% 
Value: 70% 

Jumbly 
— DK'Tronics 

Jumbly is based on the old 
fashioned slider puzzle game in 
which a sequence of numbers, 
letters or a picture must be rear-
ranged correctly. In this rather 
advanced, computerised ver-

sion, a number of specially 
designed pictures are divided in-
to twenty blocks. The computer 
jumbles the picture by removing 
a block and sliding the remaining 
nineteen about in a random 
manner. The odd block is then 
replaced once the puzzle has 
been completed. You then must 
rearrange the blocks into the 
correct order using keyboard or 
joystick. 

A target number of moves for 
each picture is provided; If this 
target is exceeded, the picture 
will have to be attempted again. 
If on the other hand the target is 
either met or beaten, then the 
option of going on to the next 
puzzle is provided. Titles are 
given to each puzzle, the next 
one only being given on the com-
pletion of the present one. For-
tunately, the first three titles are 
given beforehand, so giving you 
a headstart. 

Some pictures jumble with 
wrap-around, ie a block can 
jump off the end of the puzzle 
board and reappear on the other 
side so adding another dimen-
sion to the game. Another added 
extra is the cleverly written tune 
which plays with each puzzle 
(and can of course be turned 
offl. If and when you complete 
all the puzzles, there is an oppor-
tunity to win £ 1 50 by designing 
your own picture. 

Verdict: The pictures are 
stunning, the graphics are ex-
cellent and the sound is fan-
tastic. An old idea has been put 
to work very neatly and effi-
ciently, whilst also expanding 

upon it. The game is surprisingly 
addictive and often frustrating. 
The graphics are smooth and 8 
pleasure to watch and the game 
is a delight from a player's point 
of view as well as the program-
mer's. 

Lasting appeal: 80 % 
Graphics: 80% 
Originality: 70% 
Play ability: 80% 
Use of machine: 70% 
Value: 80% 

Computaword 
von 
— work Force 

Computaword Vol 1 is a digest 
of ten crosswords to be solved 
with the aid of a number of 
rather advanced functions pro-
vided by the computer. To start 
with, a grid is drawn up and each 
clue can then be attempted. It 
may display all up or all down 
clues, or just one clue at the bot-
tom of the screen. 

As you battle your way 
through, the puzzles get harder 
and harder. The first couple are 
reasonably easy, whilst the lat-
ter ones are more of the Einstein 
variety. Each attempted solu-
tion may be checked without 
giving away the answer but 
each puzzle may be simply and 
easily saved to tape or copied to 
printer. The signal to give up will 
cause the display of grid plus all 
the answers. 

Verdict: Computaword has 

STARCLASH 
by 

been reasonably well put 
together, utilizing a number of 
ways in which a computer can 
improve upon the basic 
crossword puzzle. Unfortunate-
ly, 1 feel rather more could have 
been done to put it out as a real 
challenger to the orthodox 
crossword puzzle. The program 
does its job in producing a com-
puter crossword puzzle but a lot 
of potential has been left 
unharnessed. All things con-
sidered though, it is still worth 
thinking about. 

Lasting appeal: 70% 
Graphics: 30% 
Originality: 30% 
Payability: 60% 
Useof machine: 40% 
Value: 50% 

Rapedes 
— Visions 

Rapedes, or the Centipedes 
Revenge, is a copy of the age old 
arcade game. Centipedes. The 
scenario is as follows: a cen-
tipede is moving across the 
screen one side to the other get-
ting closer to you all the time. 
The screen is scattered with 
mushroom type objects through 
which the centipede cannot go 
so it has to come a step closer to 
you instead. These mushrooms 
can be shot at and destroyed by 
your laser if required. 

The aim of the game is to 
shoot every segment of the cen-
tipede. As a segment is 
destroyed, it turns into a 
mushroom whilst the other 
segments move towards you in-
dependently. Once a centipede 
is totally destroyed, a new and 
more viscious one will appear. 
The scenario is good, as seen by 
the success of the arcade ver-
sion, but is it not rather out-
dated? 

Verdict: The graphics are 
nice but every movement is so 
painfully slow. If and when a 
spider appears to wreak havoc, 
it is so slow and predictable that 
it is hardly worth worrying 
about. The explosions are little 
better and in some cases far 
worse. An old theme has been 
copied poorly with obvious pro-
gramming shortcuts which 
highlight a less than brilliant 
game. The potential is there, as 
can be seen from Artie's version 
of Centipedes, a version which 
is fast, furious and very exciting. 
What a shame this one is not. 

J*_REAL ACTION SHOT OF THE GAME 

WILL YOU BE THE SUPREME 
WORLD CHAMPION? 

Lasting appeal: 
Graphics: 
Originality: 
Playabitity; 
Use of machine: 
Value: 

50% 
50% 
40% 
50% 
5 0 % ^ 
5 0 % ^ 
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Wild west Hero 
— Timescape 

A wild west hero (you, of 
course) must destroy gang after 
gang of extremely nasty ban-
dits, whilst avoiding the glowing 
cacti or any other objects, and 
most importantly, stay alive! 

At the start of the game, the 
hero is given three lives with 
which to carry out his task. Arm-
ed with an automatic, he must 
accumulate the highest score 
possible (surprise, surprise). For 
the first 20,000 points scored, 
a bonus life is awarded and for 
every 10,000 points after that. 
It is playable with one or two 
people (or aliens I suppose!) and 
is compatible with the Kemp-
ston joystick interface. There 
are only four controls — up, 
down, left, and right. Firing is 
done by moving in the desired 
direction. 

Verdict: Wild West Hero is 
definitely fast and furious, at 
times rather too fast and not a 
game for the faint hearted! The 
graphics are fast and reasonably 
smooth. The only main criticism 
of the game itself is the lack of 
further screens or alterations. 
Apart from that, it is thoroughly 
enjoyable if not 100% original 
and very good value indeed. An 
excellent pub/party-type game. 

Lasting appeal: 
Graphics: 
Originality: 
Play ability: 
Use of machine: 
Value: 

Dimension 
Destructors 
— Artie 

Dimension Destructors was 
written by the author of Tank 
Battle, a 3D Tanks game, which 
rather suffered from a severe 
lack of speed. These 3D techni-
ques have been harnessed in 
a more adventurous project in 
Dimension Destructors. Ap-
parently. you are in the lonely 
but peaceful reaches of the vast 
unexplored regions of outer 
space. Suddenly, a dot appears 
on the scanner screen of your 
flight craft. As you thrust for-
ward the dot grows until it is a 
3D space craft. With nowhere 
to run and some unexplained 
reason for believing that the oc-
cupant wishes to destroy you, 
you can either move to avoid it 
or attempt to hit it with your 
laser. These alien ships are 
reasonably tame — they only try 
to collide with you head-on. As 
time goes on, more viscious 

aliens which actually fire at you 
join in the fight. 

Dimension Destructors is 
compatible with Sinclair, Kemp-
ston and Fuller joysticks which 
is a definite bonus as a joystick 
greatly enhances the game. 
Why it is called Dimension 
Destructors I do not know — 
where are you destroying time 
or any other dimension? 
Nowhere in the instruc-
tions/story does it say why the 
aliens want to exterminate you: 
aliens do seem to get a very 
rough deal as far as computer 
games are concerned! If we are 
not careful someone will start an 
ALF, Alien Liberation Front and 
go around letting all those poor 
green monsters out of Space In-
vaders machines! 

Verdict: The 3D graphics are 
some of the best I've seen (bar 
those of Rommels Revenge and 
QS's new Tank Battle game). 
They are fast and reasonably 
smooth and the whole game is 
definitely hectic. Though easy 
to play at the outset, it gets 
harder and harder as your ability 
increases. The concept of the 
game is simple and slightly 
similar to one or two of the Atari 
games but overall it is excellent. 
Dimension Destructors is highly 
addictive — a game which must 
be played "just one more time" 
and very good value. 

80% 
70% Lasting appeal: 80% 
70% Graphics: 90% 
80% Originality: 70% 
70% Payability: 90% 
80% Use of machine: 80% 

Value: 90% 

Further information on any of 
the games reviewed in this arti-
cle can be obtained from the 
following addresses: 

Romik Software Ltd, 277 Argyll 
Avenue, Slough, Berks 

Visions Software Factory L td, 1 
Felgate Mews. Studland Street, 
London W6 9JT 

Micromega, 230-236 Lavender 
Hill, London SW11 1LE 

DK'Tronics, Shire Hill Industrial 
Estate, Saffron Walden, Essex 
CB11 3AX 

Work Force, 140 Wilden 
Avenue, Luton, Beds 

Timescape, 1 Virginia Gardens, 
Fairways, Milngavie, Glasgow 
G62 6L6 

Artie Computing Ltd, Main 
Street, Brandesburton, Driffield 
Y025 8RL 

102 ZX COMPUTING APRIL/MAY 1984 



UPGRADE YOUR ZX SPECTRUM NOW! 
The "CHEETAH" 32K Rampack simply plugs into the user port at the rear of 
your computer and increases the memory instantly to 48K. 

• Fully compatible with all accessories via rear edge connector. 
• No need to open computer and invalidate guarantee. 
• Why send your computer away and wait weeks for upgrade. 

• Fully cased, tested and guaranteed. 

ONLY €39.95 inc. VAT and p&p 

NOW MAKE YOUR SPECTRUM AND 
ZX81 TALK I 

The CHEETAH "Sweet Talker" just plugs into the back of the computer using 
the existing power supply. Based on an allophone system you can easily 
program any word, sentence or phrase. Fully cased, tested, guaranteed and 
compatible with all accessories via rear edge connector. Complete with 
demonstration cassette and full instructions. No more lonely nights! 

Simply incredible at £29.75 
Please quote when ordering whether Spect rum or ZX81 owner 

Also available' 16K Rampack for ZX81 £19.75 64K Rampack for ZX81 £44.75 
Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders 

at no extra cost. Dealer enquiries welcome. 
Send cheque/PO now to:-

CHEETAH MARKETING LIMITED 
Dept ZX 3, 24 Ray Street, London EC1 Tel: 01-278 6954 

Cheetah Products also available from branches of Rumbelows 

and WHSMITH $ r,:M 
i 

John Menzies C'l 
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A ZX81 game 
that is just 
out of this 

world from 
Andrew 
Turner 
in Hull. 

Although this game is nearly a 
full 16K and a lot of typing is 
needed, it will provide many 
hours of play due to the use of 
random factors. 

You have been transported 
to Mars by the mysterious Pro-
fessor and have to find and kill 
the ubiquitous dragon who in-
habits the planet. Unfortunate-
ly. he is guarded by a fierce 
character who cannot be killed 
— your only chance is to col-
lect six lots of gold (6000) 
with which to bribe him to let 
you past. 

Once you have destroyed 
the dragon then you only have 
to find your way back to the 
entrance on level one to win. 
Easy? There are three levels, 
each consisting of 28 caves, ie 
a total of 84 locations. On 
level one you can find a magic 
ring that will make you invisi-
ble which is a great help, 
because you'll certainly need 
itl 

Such old favourites as 
Balrogs, Goblins, Serpents and 
Trolls have to be dealt with, 
not forgetting the Martians 

5 R E M - H O N " 

7 L E T A R K - 0 

8 L E T R I N G * 0 

9 L E T LEi V - 1 

10 LET G O L D - O 
11 LET X - L 
12 LET Y * 1 
13 GOSUB 9 9 0 0 
14 SLOW 

16 P R I N T AT 0 , 0 I " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * THE MA 
R T I A N A F F A I R * * * * * * * * * * * * * * 
~ www www www www www w • 
T T T T T T T T T T " T T T T T T T T T 

2 0 P R I N T AT 1 0 , 0 J " D O YOU WANT 
THE STORY (Y OR N ? > • 
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ZX81 CAME 
themselves. Contents of the 
caves on each level are rear-
ranged by the inhabitants as 
you change level, a peculiar 
Martian trait caused by the 
ZX81s memory limitations. 

When you start the game 
you will probably not be able to 
move immediately as the cave 
you have been transported to 
may contain something. . . 

A note of warning 

To help you play the game, full 
instructions are included in the 
listing but this listing was not 
printed on a Sinclair printer and 
graphic characters have been 
replace by a simple code. This 
consists of a number (no 

number means only one char 
acter) which is the number of 
characters needed, followed 
by " g " to indicate graphics 
mode, and finally a letter or 
number which is the key of the 
character. The code " i s " 
means inverse space, i e " B " -

These codes are combined 
with a " + " as a separator, so 
the code " 2 i s + 2 g a " 

means two inverse spaces and 
two characters obtained by 
graphics mode shift/key A. 
Lower case messages are to be 
typed in inverse mode. 

I hope you will find this easy 
to enter, I know it is less than 
simple, but I think that you will 
agree with me that it makes 
the rest of the program easier 
to read. Now play on. . . 

3 0 I F I N K E Y « - " Y " THEN GOSUB «?3 6 3 0 

0 0 6 4 0 
4 0 I F I N K E Y * — " N " THEN GOTO 5 0 0 6 5 0 
5 0 GOTO 3 0 6 6 0 

5 0 0 L E T X - l 6 7 0 

5 l O L E T Y - l 6 8 0 
5 2 0 L E T L E V - 1 6 9 0 
5 5 0 L E T D - ( X * 4 ) + 2 6 9 5 

5 6 0 L E T A » ( Y * 4 ) - 2 7 0 0 

5 6 5 GOSUB 9 5 0 0 O 

5 7 0 P R I N T AT D , A | " * " 7 1 0 
0 

7 2 0 5 8 0 FOR N—1 TO 5 0 

7 1 0 
0 

7 2 0 
5 9 0 NEXT N 0 
6 1 0 I F L t X , Y ) - l THEN GOTO 2 0 0 0 7 3 0 
6 2 0 I F L ( X , Y ) - 2 THEN GOSUB 2 5 0 0 0 

I F L ( X , Y > » 3 
I F L ( X , Y ) *=4 
I F L ( X , Y > « 5 
I F L ( X , Y ) » 6 
I F L ( X , Y ) « 7 
I F L ( X , Y > - 8 
I F L ( X t Y ) = 0 
GOSUB 9 5 0 0 
I F I N K E Y * - " 

I F I N K E Y * - " 

THEN GOSUB 
THEN GOSUB 
THEN GOSUB 
THEN GOSUB 
THEN 
THEN 
THEN 

3 0 0 0 
3 3 0 0 
4 0 0 0 
4 5 0 0 

GOSUB 5 0 0 0 
GOTO 5 3 0 0 
GOSUB 5 5 0 0 

5 " THEN GOTO 6 0 0 

6 " THEN GOTO 6 1 0 

7 " THEN GOTO 6 2 0 

8 " THEN GOTO 6 3 0 
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7 4 0 I F I N K E Y S = " U " THEN GOTO 6 4 0 

O 

7 5 0 I F INKEY*« THEN GOTO 6 5 0 

7 9 0 GOTO 7 0 0 

2 0 0 0 FOR N»1 TO 2 0 
2 0 1 0 NEXT N 
2 0 1 1 L E T L ( X , Y ) = 0 
2 0 2 0 C L S 
2 0 2 5 L E T G O L D * G O L D + 1 0 0 0 
2 0 3 0 P R I N T AT 0 , 0 } " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

GOLD * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * -

2 0 4 6 P R I N T 
2 0 5 0 P R I N T TAB 5 ; " T H E R E I S A P I L 
E OF M A R T I A N GOLD I N T H I S ROOM,Y 
OU W I L L BE R I C H < I F YOU L I V E L 
ONG E N O U G H ) . " 
2 0 6 0 FOR N«1 TO 4 0 
2 0 6 5 NEXT N 
2 0 7 0 I F GOLD< 6 0 0 0 THEN P R I N T TAB 

4 ; " Y O U NEED " J ( 6 0 0 0 - G 0 L D ) i " MCR 
E GOLD BARS" 
2 0 9 0 GOSUB 4 0 5 0 
2 1 1 0 GOTO 6 9 5 

2 5 0 0 FOR N»1 TO 2 0 
2 5 0 1 NEXT N 
2 5 0 5 CLS 

2 5 1 0 P R I N T AT 0 , 0 J • * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

G O B L I N * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * -

2 5 3 0 P R I N T 

2 5 4 0 I F A R K e 1 THEN GOTO 2 9 0 0 
2 5 5 0 P R I N T TAB 5 ; " Y O U HAVE JUST 
MET A G O B L I N . T H I S h o r r i b l e L I T T L 
E B E I N G AND OTHERS OF H I S K I N D 
HATE H O B B I T S . " 
2 5 5 5 P R I N T 
2 5 6 0 I F R I N G - 1 THEN P R I N T TAB 5 ! 
"YOU HAVE THE MAGIC R I N G , B U T I T I 
S SO DARK I N T H I S P A R T I C U L A R C A V E 

THAT B E I N G I N V I S I B L E I S NO GOOD 
TO Y O U . ' 

2 5 7 0 P R I N T 
2 5 8 0 GOSUB 4 0 5 0 
2 5 9 0 P R I N T TAB 5 1 " I N THE DARKNES 
S OF THE CAVETHE G O B L I N CAN SENS 
E YOUR P O S I T I O N , B U T YOU CA 

NNOT S E E H I M . " 
2 6 3 0 GOSUB 4 0 5 0 
2 6 4 0 C L S 

2 6 5 0 P R I N T TAB 5 ; " T H E G O B L I N I S 
NOW C H A S I N G YOU AROUND THE CAVE 
i W I L L HE CATCH YOU?" 

2 6 5 5 GOSUB 4 0 5 0 
2 6 6 0 L E T Q*RND 

26"*0 I F 0 >. 7 5 THEN GOTO 2 9 5 0 
2680 P R I N T TAB 5 ; " H A HA H A , H E HA 
S GOT Y O U . " 

2 6 9 0 I F Q < . 2 5 THEN P R I N T TAB 5 ; " 
YOU HAVE BEEN B O I L E D I N O I L 

a a a a a r r r r r r r r r g g g g g h * 
2 7 0 0 I F Q > « . 2 5 AND Q C . 5 THEN P R I 
NT TAB 5 J " Y O U HAVE BEEN ROASTED 
FOR D I N N E R 

chomp chomp chomp g u 1 

P " 

2 7 1 0 I F Q > » . 5 AND Q < « . 7 5 THEN PR 
I N T TAB 5 ; " Y O U HAVE BEEN DROPPED 

INTO A LAKE OF MOLTEN LAVA 

a a a a a a i i i i i i i i e e e e e e 
e e 
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— ! 

2 7 2 0 GOSUB 4 0 5 0 
2 7 3 0 GOTO 9 2 0 0 
2 9 0 0 P R I N T 
2 9 1 0 P R I N T TAB 5 } " Y O U HAVE THE A 
RKENSTONE, WHICH I S P R O T E C T I N G 

YOU A G A I N S T THE G O B L I N . " 
2 9 2 0 GOSUB 4 0 5 0 
2 9 3 0 RETURN 
2 9 5 0 P R I N T " N O . . . , Y O U HAVE 
E S C A P E D H I M . " 
2 9 6 0 GOSUB 4 0 5 0 
2 9 7 0 RETURN 
3 0 0 0 FOR N«=l TO 2 0 
3 0 0 1 NEXT N 
3 0 1 0 C L S 
3 0 2 0 P R I N T AT 0 , O S " * * * * * * * * * * * * * 
^ . l l l l M MM M H H H I H I I K H y Q T T T T l r T T T T T T T T T T r T T j r T T 9 

E R P E N T S * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * * " 
3 0 3 0 P R I N T 

3 0 4 0 P R I N T TAB 5 | " Y O U HAVE ENTER 
ED A CAVE WHICH HAS MANY H I D D 
EN P I T S C O N T A I N I N G THOUSAND 

S OF S E R P E N T S " 
3 0 5 0 P R I N T 

3 0 6 5 I F ARK«1 THEN GOTO 3 4 0 0 
3 0 7 0 P R I N T TAB 5 » " C A N YOU GET TH 
ROUGH W I T H O U T F A L L I N G I N T O A P I T ? • 

3 0 8 0 GOSUB 4 0 5 0 
3 0 9 0 P R I N T 
3 1 0 0 L E T 9=RND 
3 1 1 0 I F Q > . 5 THEN GOTO 3 3 0 0 
3 1 2 0 P R I N T TAB 5 S " Y 0 U HAVE F A L L E 
N DOWN A P I T AND S I N C E THE SERP 

ENTS ARE V A M P I R E S , Y O U HAVE B 
ECOME A BLOOD D O N O R . " 
3 1 3 0 GOSUB 4 0 5 0 
3 1 4 0 GOTO 9 2 0 0 
3 3 0 0 P R I N T TAB 5 ! " Y O U HAVE MANAG 
ED TO GET BY WITHOUT F A L L I N G DOW 
N A P I T . " 
3 3 1 0 GOSUB 4 0 5 0 
3 3 2 0 RETURN 
3 4 0 0 L E T Q - R N D 
3 4 1 0 P R I N T TAB 5 ; " Y O U HAVE THE A 
RKENSTONE WHICH P R O T E C T S YOU 
FROM SNAKE B I T E S . " 
3 4 2 0 I F D > . 7 5 THEN P R I N T TAB 5 i " 
YOU ARE PROTECTED FROM SNAKE 

B I T E S , B U T YOU HAVE F A L L E N DOWN 
A VERY DEEP P I T AND D I E D OFSTARV 
A T I O N , B E C A U S E YOU CANNOT GET 0 
UT . " 
3 4 3 0 GOSUB 4 0 5 0 
3 4 5 0 I F Q > . 7 5 THEN GOTO 9 2 0 0 
3460 RETURN 
3 5 0 0 FOR N * 1 TO 2 0 
3 5 0 1 NEXT N 
3 5 0 5 C L S 
3 5 1 0 P R I N T AT 0 , 0 I " * * * * * * * * * * * * * 
)HHH( )HHHHHHHHHHHHHHHi 
BALROG * * * * * * * * * * * * * * 
4 H H H H ( V I H H H H W H W H H W H H ^ " 
3 5 2 5 P R I N T 
3 5 3 0 I F A R K - O AND R I N G - 0 THEN PR 
I N T TAB 5 ; " Y O U HAVE JUST MET THE 

B A L R O G , H E I S A d i s g u s t i 
n g C R E A T U R E , W I T H VERY BAD MAN 
N E R S - - H E HAS JUST S P L I T YOU I N 
TWO. - a a a a i i i i e e e e - " 
3 5 4 0 I F ARK»1 THEN P R I N T TAB 5 ? " 
YOU HAVE MET THE B A L R O G , B U T T H E A 
RKENSTONE P R O T E C T S YOU. " 
3 5 5 0 I F R I N G - 1 AND A R K - 0 THEN PR 
I N T TAB 5 } " YOU HAVE MET THE 

B A L R O G , B U T Y O U ARE WEARING THE M 
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A G I C R I N G SO HE CANNOT SEE YOU. 
m 

3 3 6 0 P R I N T 
3 3 7 0 I F R I N G - 0 AND A R K - 0 THEN PR 
I N T TAB 3 ; - T H I S I S ONLY A TEMPOR 
ARY I N C O N V E N I E N C E , M E A N I N G THAT 

YOU W I L L HAVE TO START A G A I N . " 
3 3 9 0 GOSUB 4 0 3 0 
3 3 9 0 I F A R K - 0 AND R I N G - 0 THEN GO 
TO 9 2 0 0 
3 6 2 0 RETURN 
4 0 0 0 FOR N - l TO 2 0 
4 0 1 0 NEXT N 
4 0 1 3 CLS 
4 0 2 0 P R I N T AT 0 , 0 | " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * M 

A R T I A N S * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * • 

4 0 3 6 P R I N T 
4 0 4 0 P R I N T TAB 3 } " T H E R E ARE MART 
I A N S I N HERE WHICH I S NOT S U R P R I 
S I N G S I N C E WE ARE ON MARS" 
4 0 4 3 GOTO 4 0 9 0 

4 0 3 0 P R I N T " P R E S S N E W L I N E TO CON 
T I N U E " 
4 0 6 0 I N P U T G« 
4 0 6 3 RETURN 
40<?0 I F R I N G - 1 THEN P R I N T TAB 3 | 
"YOU HAVE THE MAGIC R I N G BUT 
I T I S U S E L E S S A G A I N S T THE MART 
I A N S . " 
4 1 0 0 I F A R K " 1 THEN P R I N T TAB 5 | " 
YOU HAVE THE ARKENSTONE B U T I T S M 
A G I C DOES NOT WORK A G A I N S T MARTI 
ANS . " 

4 1 1 0 GOSUB 4 0 3 0 
4 1 1 3 CLS 
4 1 2 0 P R I N T TAB 3 ! " T H E M A R T I A N S A 
RE A C L E V E R R A C E , A N D ARE GOING 
TO G I V E YOU THREE GUESSES AT TH 
E I R SECRET NUMBER (BETWEEN 1 A 
ND 3 ) . I F YOU GUESS C 
O R R E C T L Y , THEY W I L L L E T YOU G 
0 , I F NOT THEY W I L L B L A S T YOU 

W I T H T H E I R RAY G U N S . " 
4 1 2 3 L E T Q = I N T ( R N D * 5 ) + 1 
4 1 3 0 GOSUB 4 0 3 0 
4 1 3 3 CLS 

4 1 3 6 FOR F - l TO 3 
4 1 4 0 P R I N T TAB 3 ; " * * * - - E N T E R GUE 
S S - - * * * " 

4 1 3 0 I N P U T G 
4 1 6 0 I F G - Q THEN GOTO 4 2 0 0 
4 1 7 0 NEXT F 

4 1 7 3 P R I N T TAB 3 5 " z z z i i i i i p p p YO 
U HAVE JUST BEEN M E L T E D - b y e b y e 
—
 m 

41BO GOSUB 4 0 3 0 
4 1 9 0 GOTO 9 2 0 0 

4 2 0 0 P R I N T 
4 2 1 0 P R I N T TAB 3 J " Y O U GUESSED CO 
R R E C T L Y . THE NUMBER WAS "JQ 
4 2 2 0 GOSUB 4 0 3 0 
4 2 3 0 RETURN 
4 3 0 0 FOR N - l TO 2 0 
4 3 0 1 NEXT N 
4 3 0 3 C L S 
4 3 1 0 P R I N T AT 0 , O J " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

TROLL * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * " 

4 3 2 3 I F ARK™1 OR R I N G - 1 OR ( A R K -
1 AND R I N G - 1 ) THEN GOTO 4 6 0 0 
4 3 3 0 P R I N T 
4 3 4 0 P R I N T TAB 3 J " Y O U HAVE MET A 

T R O L L . T H I S I S A GREEDY CREATUR 
E , W I T H VERY SHARP T E E T H . 

HE DEMANDS 2 L 
OTS OF YOUR GOLD SO HE CAN BUY 
FOOD FROM THE CANTEEN AFTER T 
H I S G A M E . " 
4 3 4 3 P R I N T 
4 3 4 6 GOSUB 4 0 5 0 
4 5 4 7 CLS 
4 3 3 0 I F G O L D > 2 0 0 0 THEN GOTO 4 9 0 0 
4 3 6 0 I F G 0 L D - 2 0 0 0 THEN GOTO 4 8 0 0 
4 3 7 0 P R I N T TAB 5 ; " Y O U HAVENT GOT 

ENOUGH G O L D , - O H D E A R - THAT MEAN 
S HE W I L L HAVE TO EAT Y O U . " 
4 5 7 3 GOSUB 4 0 5 0 
4 5 8 0 P R I N T " 

c r u n c h c r u n c h c r u n c 

h * * * g u 1 p * * * 
LOOK ON THE B R I 

GHT S I D E , Y O U W I L L PROBABLY G I V E H 
IM I N D I G E S T I O N " 
4 5 8 5 GOSUB 4 0 5 0 
4 5 9 0 GOTO 9 2 0 0 
4 6 0 0 I F A R K " 1 THEN P R I N T TAB 5 { " 

THE ARKENSTONE I S PROTE 
C T I N G YOU FROM THE T R O L L , BUT Y 
OU MAY L E A V E H I M SOME GOLD I F YO 
U W I S H . " 
4 6 1 0 I F A R K - 0 AND R I N G - 1 THEN PR 
I N T TAB 5 ; " 

YOU ARE WEARING THE M 
A G I C R I N G , THE T R O L L CANNOT SEE 

YOU, BUT YOU MAY L E A V E H I M SOME 
GOLD I F YOU W I S H . " 

4 6 2 0 GOSUB 4 0 5 0 
4 6 3 0 RETURN 

4 8 0 0 P R I N T TAB 5 ! " A W WHAT A SHAM 
E HE HAS TAKEN A L L YOUR GOLD 

H 
m 

4 8 0 5 L E T G O L D - O 
4 8 1 0 GOSUB 4 0 5 0 
4 8 2 0 RETURN 
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4 9 0 0 P R I N T TAB 5 | " Y O U HAVE ENOUG 
H GOLD TO G I V E HIM TWO L O T S . " 

4 9 1 0 LET G 0 L D - G 0 L D - 2 0 0 0 
4 9 2 0 GOSUB 4 0 3 0 
4 9 3 0 RETURN 
3 0 0 0 FOR N - l TO 2 0 

3 0 0 1 NEXT N 

3 0 0 3 CLS 
3 0 1 0 P R I N T AT 0 , 0 J " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

E X I T * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * -

3 0 2 3 P R I N T 
3 0 3 0 P R I N T TAB 3 ; " Y O U HAVE FOUND 

THE E X I T , T H I S I S ACTUALLY TH 
E PROFESSORS P E R S O N A L I S E D M I N I M 
ATTER T R A N S P O R T E R . " 

3 0 4 0 P R I N T 
5 0 3 0 I F ARK»1 THEN GOTO 3 2 0 0 
3 0 7 0 P R I N T TAB 3 ; " B U T YOU HAVENT 

GOT THE ARKENSTONE,SO GO AN 
D GET I T YOU H O R R I B L E L I T T L E ADV 
ENTURER,OR THE PROF . W I L L FEED 

YOU TO THE T R O L L S . " 
3 0 8 0 GOSUB 4 0 3 0 
3 0 9 0 RETURN 
3 2 0 0 P R I N T TAB 3 ; " Y O U HAVE GOT T 
HE STONE, OH YOU ARE A CLEVER 

ADVENTURER ( I V E GOT TO SAY THA 
T OR YOU WOULD SWITCH ME OFF 
) " 
3 2 1 0 P R I N T 
3 2 2 0 GOSUB 4 0 3 0 
3 2 3 0 P R I N T "FOR YOUR COURAGE,THE 

P R O F . MAY G I V E YOU A R E W A R D - ( S 
OMETHING L I K E A B R A I N PERHAPS 
? > , T H E N A G A I N , H E MIGHT N O T , A 
WELL. " 
5 2 3 0 GOSUB 4 0 3 0 
3 2 6 0 GOTO 8 5 0 0 
5 3 0 0 FOR N - l TO 2 0 
5 3 0 1 NEXT N 
5 3 0 2 LET L ( X , Y ) » 0 
5 3 0 5 CLS 
3 3 1 0 P R I N T AT 0 , 0 I " * * * * * * * * * * * * * 

G I C R I N G * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * " 

3 3 2 0 P R I N T 
5 3 3 0 P R I N T TAB 5 ; " Y O U HAVE FOUND 

THE ONE AND ONLY MAGIC R I N G . W H I 
CH MAKES YOU I N V I S I B L E TO ALL EX 
CEPT MART IANSAND SMAUG. " 
5 3 3 0 P R I N T 
5 3 6 0 LET R I N G - 1 
5 3 7 0 P R I N T TAB 5 j " D A M N , T H A T MEAN 
S YOU W I L L PROBABLY S U R V I V E TH 
I S GAME OH W E L L , I CAN S T I L L 

TRY TO GET YOU K I L L E D . " 
5 3 8 0 P R I N T 
5 4 0 0 P R I N T TAB 1 0 1 * 1 S U P P O S E . . . " 
5 4 1 0 GOSUB 4 0 5 0 
5 4 2 0 GOTO 6 9 5 
5 3 0 0 FOR N - l TO 2 0 
5 3 0 1 NEXT N 
5 5 0 5 CLS 

5 5 1 0 P R I N T AT 0 , 0 J * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * 
* * * * NOT 

H ING HERE * * * * 
* * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * " 

5 5 2 6 P R I N T 
3 5 2 7 GOSUB 4 0 5 0 
3 5 2 8 CLS 
3 3 3 0 RETURN 
6 0 0 0 I F Y « 1 THEN GOTO 7 0 0 
6 0 1 0 LET Y - Y - l 
6 0 2 0 GOTO 5 3 0 
6 l O O I F X - 4 THEN GOTO 3 5 0 
6 1 1 0 LET X - X + l 
6 1 2 0 GOTO 5 5 0 
6 2 0 0 I F G O L D > - 6 0 0 0 AND X - l AND L 
E V - 3 AND Y - 7 THEN GOTO 9 0 0 0 
6 2 0 3 I F LEV—3 AND X - l AND Y - 7 TH 
EN GOTO 8 0 0 0 
6 2 1 0 I F X - l THEN GOTO 7 0 0 
6 2 2 0 LET X - X - l 
6 2 4 0 GOTO 3 5 0 
6 3 0 0 I F Y - 7 THEN GOTO 7 0 0 
6 3 1 0 LET Y - Y + l 
6 3 2 0 GOTO 5 5 0 
6 4 0 0 I F LEV—1 THEN GOTO 7 0 0 
6 4 1 0 L E T L E V — L E V - 1 
6 4 1 5 LET A«X 
6 4 2 0 LET B - Y 
6 4 3 0 GOSUB 9 9 0 0 
6 4 5 0 SLOW 
6 4 6 0 GOTO 5 5 0 
6 5 0 0 I F L E V - 3 THEN GOTO 7 0 0 
6 3 1 0 LET L E V - L E V + 1 
6 3 2 0 GOTO 6 4 3 0 
8 0 0 0 FOR N - l TO 3 0 
8 0 0 3 NEXT N 
8 0 1 0 CLS 
8 0 2 0 GOTO 8 2 0 0 
8 0 4 0 CLS 
8 0 3 0 FOR N—0 TO 4 
8 0 3 1 P R I N T " 3 2 i s " 
8 0 5 2 NEXT N 
8 0 5 3 P R I N T " 1 3 i s + 2 g a + 1 5 i s " 
8 0 5 4 P R I N T " 1 3 i s * 6 g a + 1 3 i s " 
8 0 5 5 P R I N T M 2 i s + 8 g a + 1 2 i s " 
8 0 5 6 P R I N T " 1 1 1 s + 1 0 g a + 3 1 s + ( s m a u g 
) • S i s ' 

ZX COMPUTING APfll l /MAY 1984 109 



ZX81 CAME 

• 8 i » • 1 3 g a + 2 S + 1 g a + 8 1 s " 
" 8 i s + l g a + 2 S * 9 g a + 4 S + 8 i 

" S i s + l g a + 3 S + 7 g a + 4 S * l g 

" 8 i s • 1 g a + 4 S + 5 g a + 5 S * 1 g 

" 8 i s + g a + 4 S + 5 g a + 5 S + g a + 

8 0 5 7 P R I N T " l O i s + 1 2 g a + 2 i s + ( 1 i v e s 
> + 3 i s " 

8 0 3 8 P R I N T " 9 i s + 3 g a + 2 g 7 + 4 g a + 2 g 7 + 
3 g a + 2 i s + ( h e r e ) * 3 i s " 
8 0 5 9 P R I N T " 9 i s + 3 g a + 3 g g + 4 g a + 2 g g * 
3 g a + 9 i s " 
8 0 6 0 P R I N T 
8 0 6 1 P R I N T 

8 0 6 2 P R I N T 
a + 8 1 s " 
8 0 6 3 P R I N T 
a + 8 i s " 
8 0 6 4 P R I N T 
8 i s • 

8 0 6 3 P R I N T " 7 i s + 3 g a • 2 S • g a * g e • g r • 
g a + g e + g r +ga + 3 S + 3 g a + 7 l s " 
8 0 6 6 P R I N T " 7 i s + 3 g a + 2 S * g a + g w + g q + 
g a + g w + g q * g a * 3 S + 3 g a + 7 1 s " 
8 0 6 7 P R I N T " 7 i s + g * + g a * g - f * g a + 2 S + 5 
g a + 3 S + g a + g * + g a + g * + ? i s " 
8 0 6 8 P R I N T - 6 4 g a " 
8 0 9 0 TOR N=1 TO 1 0 0 

8 0 9 5 NEXT N 
8 0 9 6 CLS 
8 1 0 0 ° R I N T AT 0 t 0 5 " * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * SM 
AURS DEN * * * * 

* * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

8 1 2 0 RETURN 
8 2 0 0 GOSUB 8 0 4 0 
8 2 1 0 P R I N T 
8 2 2 0 P R I N T TAB 5 | " Y 0 U HAVE ENTER 
ED SMAUGS DENBUT YOU DO NOT HAVE 

ENOUGH GOLD TO B R I B E THE GUARD, 
SO HE K I L L S YOU" 
8 2 3 0 P R I N T 
8 2 4 0 GOSUB 4 0 5 0 
8 2 3 0 I F R I N G - 1 THEN P R I N T TAB 5 ; 
"THE R I N G S MAGIC WONT WORK 

NEAR S M A U G . " 
8 2 6 0 I F R I N G - 1 THEN GOSUB 4 0 5 0 
8 2 7 0 GOTO 9 2 0 0 
8 5 0 0 FOR N - l TO 1 0 0 
8 5 1 0 NEXT N 
8 5 2 0 C L S 
8 3 2 5 GOTO 8 3 7 0 

8 3 3 0 P R I N T 
* * * * * * * * * * * * -

8 5 4 0 FOR N - l TO 18 
8 5 5 0 P R I N T - * * 2 8 i s * * " 
8 3 6 0 NEXT N 
8 3 6 3 P R I N T 
J L X i l X J L J U L H I l J L J L l l L m i l l X J L l J l t l X X l l M. •JMMMt * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * * * * * * * * * * 

8 5 6 8 RETURN 
8 5 7 0 GOSUB 8 3 3 0 
8 5 7 5 P R I N T AT 5 , 8 | " v e r y w e l l d o n 
e " I 
8 5 8 0 FOR N - l TO 5 0 
8 5 9 0 NEXT N 
8 6 0 0 P R I N T AT 6 , 8 t " y o u h a v e show 
n , M A T 8 , 8 } " t h a t y o u a r e a s : - " | 
AT 1 0 , 1 2 1 " b r a v e ' " | A T 1 2 , 1 2 ; " c u n n 
i n g ' " t AT 1 4 , 1 0 | " a n d c l e v e r * " | A T 
1 6 , 4 | " l u c k y a s t h e p r o + e s s o r " 
8 6 1 0 FOR N - l TO 1 0 0 
8 6 2 0 NEXT N 
8 6 3 0 P R I N T AT 2 0 , 2 | " a n y k e y f o r 
a n o t h e r g a m e . . . . " 
8 6 4 0 I F I N K E Y * - " " THEN GOTO 8 6 4 0 
8 6 5 0 CLS 
8 6 5 5 RUN 
9 0 0 0 FOR N - l TO 3 0 
9 0 0 5 NEXT N 
9 0 1 0 GOSUB 8 0 4 0 
9 0 2 0 P R I N T 
9 0 3 0 L E T G O L D — G O L D - 6 0 0 0 
9 0 4 0 P R I N T TAB 5 J " Y O U HAVE ENTER 
ED SMAUGS DENAND HAVE B R I B E D THE 

GUARD W I T H 6 0 0 0 GOLD B A R S . " 
9 0 6 0 P R I N T 
9 0 7 0 P R I N T TAB 5 ! " B U T SMAUG ALWA 
YS S L E E P S W I T H ONE EYE O P E N , A 
ND HAS S E E N Y O U . * 

9 0 8 0 P R I N T 
9 0 9 0 GOSUB 4 0 5 0 
90<?3 CLS 
9 1 0 0 P R I N T TAB 5 ; " Y O U HAVE ONLY 
F I V E ARROWS W I T H WHICH TO SHOOT 

SMAUG, P R E S S " l " TO SHOO 
T . " 

9 1 0 5 L E T A R R - 5 
9 1 1 0 I F I N K E Y « < > " 1 " THEN GOTO 9 1 
10 
9 1 2 0 I F P N D > . 8 0 THEN GOTO 9 1 5 0 
9 1 2 5 P R I N T " z z z z z z i i i i i i i i p p p p p 

y o u m i s s e d 

9 1 3 0 L E T A R R - A R R - 1 
9 1 3 1 I F A R R - 0 THEN GOTO 9 1 4 3 
9 1 3 2 GOTO 9 1 1 0 
9 1 4 5 GOTO 9 2 0 0 

9 1 3 0 P R I N T • ZZZZZZi111liiipppp 
y o u h i t h i m g g r r r r r r a a a a a a a a a a 
aaa you have k i l 
e d s m a u g y o u h a v e won t h e 
a r k e n s t o n e • 

9 1 5 1 L E T A R K - 1 
9 1 6 0 L E T X - 1 
9 1 7 0 L E T Y—7 
9 1 9 0 L E T L E V - 3 
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9 1 9 1 GOSUB 4 0 3 0 
9 193 GOTO 3 3 0 

9 2 0 0 FOR N - l TO 2 0 
9 2 0 1 NEXT N 
9 2 0 5 CLS 
9 2 1 0 GOSUB 9 5 3 0 
9 2 2 0 P R I N T AT 6 , 5 t " y o u b u n g l i n g 
i d i o t . . . . " 

9 2 3 0 FOR N - l TO 2 0 
9 2 3 1 NEXT N 
9 2 3 2 P R I N T AT 1 0 , 3 ; " t h e p r o f w i l 
1 f e e d y o u " ) A T 1 2 , 3 1 " t o t h e t r o l 
I s . . . " 
9 2 4 0 GOTO 8 6 3 0 
9 3 0 0 CLS 
9 3 1 0 P R I N T " * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * I N S T R U C T 1 0 
NS * * * * * * * * * * * * * * * * * * * * * 

* * * * * * * * * * * * " 

9 3 2 0 P R I N T 
9 3 3 0 P R I N T " YOU ARE AN ADV 
ENTURER (THE P R O F E S S O R S L I T T 
LE B R O T H E R ) , Y O U , S M A U G AND SOME O 
THER N A S T I E S H A V E BEEN TRANSPORTE 
D TO M A R S . " ? T A B 6 ; " Y O U ARE I N A 
NETWORK OF TUNNELS AND C A V E S . T 
HERE ARE THREE L E V E L S , EACH 

L E V E L H A V I N G 2 0 CAVES <7 X 4 ) MA 
K I N G A TOTAL OF 84 C A V E S . " 
9 3 6 0 P R I N T " YOU MOVE ABOUT 
ON A L E V E L U S I N G THE C U R S O R S , U P 

A L E V E L U S I N G " " U " " , D O W N , U S I 
N G " " D " " • 
9 3 7 0 P R I N T " P R E S S ANY KEY TO CON 
T I N U E " 
9 3 8 0 I F I N K E Y * - " " THEN GOTO 9 3 8 0 
9 3 9 3 CLS 

9 4 0 0 P R I N T • YOU MUST COLLEC 
T 6 L O T S OF GOLD TO B R I B E SMAUGS 

GUARD THEN K I L L S M A U G , S T E E L THE 
A R K E N S T O N E , A N D F I N D THE E X I T . ( W 

ATCH OUT FOR THE N A S T I E S ) . " 
9 4 0 5 P R I N T • SMAUGS CAVE CAN 
ONLY BE SEEN FROM L E V E L 3 (Y 
OU MUST ENTER H I S CAVE TO BR 
I BE THE GUARD" 
9 4 0 6 P R I N T "THE E X I T I S ON L E V E L 

1 , T H E R E I S A MAGIC R I N G ON L E V E 
L 1 TO HELP YOU. 

THE ARKEN STONE HELP 
S PROTECT Y O U . - - B A D L U C K - - . " 
9 4 1 0 P R I N T " P R E S S ANY KEY TO STA 
RT" 
9 4 2 0 I F I N K E Y * = " ' " THEN GOTO 9 4 2 0 
9 4 3 9 GOTO 5 0 0 
9 3 0 0 CLS 
«?501 P R I N T AT 3 , 6 ! " L E V E L " I L E V J A 
T 3 , 1 4 1 " G O L D - " i G O L D 
9 5 0 3 L E T A « - " 2 9 i » " 

9 5 1 0 L E T B * - " i s + 3 S + i s + 3 S + i s + 3 S * i 
s + 3 S + i s + 3 S + i s + 3 S + i s + 3 S + i s " 

9 5 2 0 L E T C * - " i s + 2 7 S * i s " 
9 5 3 0 L E T D S = " 2 i s * S + 3 i s + S + 3 i s * S * 3 
i s + S + 3 i s + S * 3 i s + S + 3 i s + S + 2 i s " 
9 6 0 0 P R I N T A * 
9 6 1 0 FOR N - l TO 4 
9 6 2 0 P R I N T B * 
9 6 3 0 P R I N T CS 
9 6 4 0 P R I N T B« 
9 6 3 0 I F N < - 3 THEN P R I N T D * 
9 6 6 0 I F N—4 THEN P R I N T A« 
9 6 7 0 NEXT N 
9 6 8 0 I F LEV—3 THEN P R I N T AT 0 , 2 4 
; " 8 i s " i A T 1 , 2 4 ; " i s + 6S + i s " ; A T 2 , 2 
4 ; " i s • S M A U G S • i s " ; A T 3 , 2 4 f " i s * DE 
N + i s " { A T 4 , 2 4 ; " i s + 6 S * i s " ; A T 5 , 
2 4 ; " 2 i s + S * 3 i s " 
9 6 8 5 P R I N T AT D , A | " * " 
9 6 9 0 RETURN 
9 9 0 0 F A S T 
9 9 0 1 D I M L < 4 , 7 ) 
9 9 0 2 L E T A - X 
9 9 0 4 LET B - Y 
9 9 0 3 GOSUB 9 9 5 0 
9 9 0 6 FOR N - l TO 12 
9 9 0 8 GOSUB 9 9 9 0 
9 9 1 0 L E T L ( X , Y ) - 1 
9 9 1 2 NEXT N 
9 9 1 4 FOP N - l TO 2 
9 9 1 6 GOSUB 9 9 9 0 
9 9 1 8 L E T L ( X , Y ) - 3 
9 9 2 0 GOSUB 9 9 9 0 
9 9 2 2 L E T L ( X , Y ) - 6 
9 9 2 4 GOSUB 9 9 9 0 
9 9 2 6 L E T L ( X , Y ) - 2 
9 9 2 8 GOSUB 9 9 9 0 
9 9 3 0 L E T L ( X , Y ) - 5 
9 9 3 2 NEXT N 
9 9 3 4 GOSUB 9 9 9 0 
9 9 3 6 L E T L ( X , Y ) « 4 
9 9 3 8 GOSUB 9 9 9 0 

9 9 4 0 I F L E V - 1 AND R I N G - 0 THEN LE 
T L ( X , Y ) - 8 

9 9 4 2 GOSUB 9 9 9 0 
9 9 4 4 I F L E V - 1 THEN L E T L ( X , Y ) « 7 
9 9 4 3 L E T X=A 
9 9 4 6 L E T Y - B 
9 9 4 8 RETURN 
9 9 5 0 FOR X - l TO 4 
9 9 5 2 FOR Y - l TO 7 
9 9 5 4 L E T L ( X , Y ) - 0 
9 9 3 6 NEXT Y 
9 9 5 8 NEXT X 
9 9 6 0 RETURN 

9 9 9 0 L E T X - I N T < R N D * 4 ) + 1 
9 9 9 1 L E T Y - I N T < R N D * 7 ) + 1 
9 9 9 2 RETURN 
9 9 9 9 RUN 
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Under the weather? Check up on your 
biorhythms with Patrick Garfield of Bedford. 

This program uses the high 
resolution plotting capabilities 
of the Spectrum to enable you to 
chart your biorhythms — the 
biological rhythms of life which 
are said to help to determine 
your day to day physical, emo-
tional and intellectual perfor-
mance. If you have a printer, you 
can produce a hard copy of your 
results and when this becomes 
known you are likely to find the 

services of your Spectrum 
heavily in demand to produce 
printouts for friends, relations 
and colleagues who have 
previously shown little interest 
in microcomputing! 

You may well be familiar with 
the basic theory of biorhythms 
but a little background data 
would probably not go amiss. 
Around the turn of the century a 
German doctor, Wilhelm Fleiss 

and an Austrian psychologist, 
Professor Herman Swoboda, 
work ing independent ly , 
discovered that certain physical 
and emotional problems which 
they observed in their patients 
seemed to come and go accor-
ding to a regular pattern. The 
variation in physical symptons 
was found to follow a 2 3 day cy-
cle whilst the emotional cycle 
spanned 28 days. After trying 
out theories on large numbers of 
patients they became convinc-
ed that man's physical and emo-
tional potential varies regularly 
day by day according to fixed 
natural cycles which commence 
at the time of birth. 

ups and downs 
In the 1 920s their theories were 
taken up by Or Alfred Telscher, 
working with students at Inn-
sbruck. He examined their in-
tellectual performance over a 
period of time and when he col-
lated his results he found that 
the declines and improvements 
in each student's scores follow-
ed a predictable pattern not of 
2 3 or 2 8 but of 33 days. Shortly 
after their discovery these 
natural cycles were put to use 
both in Switzerland and in Japan 
to help in devising accident 

prevention programmes for 
which considerable success has 
been claimed. Despite this 
widespread public interest in 
their use, biorhythms were not 
really seen until the 1970s 
when further scientific in-
vestigation confirmed their ex-
istence and tables to assist in 
their calculat ion became 
available. 

The procedure for computa-
tion is not really a difficult one. If 
we accept that fixed patterns of 
potential are set up at birth 
which continue throughout life, 
we should be able to work out a 
man's physical, emotional and 
intellectual potential for any 
given day thereafter. Ail we 
need to do is to find out how 
many days have passed since 
the day of birth and then use a lit-
tle fairly simple mathematics to 
ascertain his current position in 
each of the cycles. This process 
fo rms the basis of the 
Biorhythms program. 

Choose a number 
Hav ing coped wi th the 
arithmetic involved, the pro-
gram allows you to present the 
biorhythm information in one of 
three ways. Options 1 and 2 
produce high resolution graphs 
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(SPECTRUM PROGRAM) 

highs and tows 
date i n t e » o t phy s s i g 

4 -3-83 51 97 73 3 
S -3-83 90 9 0 88 6 
6 - 3 - 8 3 9 7 73 9 7 6 
7 - 3 - 8 3 99 6 2 99 5 
18-3-83 -4.6 - 9 8 - 1 0 0 - 2 
19-3-83 - 6 2 - 9 1 -98 - 3 
2 0 - 3 - 8 3 - 7 6 -79 -S9 _o 
2 0 - 7 - 8 3 36 9 7 73 4 
2 1 - 7 - 8 3 75 100 88 5 
2 2 - 7 - 8 3 61 97 9 7 4. 1 - 8 - 8 3 - 9 5 -79 - 8 2 - 3 2 - 8 - 8 3 - 9 9 - 9 1 -95 -8 3 - S - S 3 - 1 0 0 - 9 3 - 1 0 0 - 1 0 0. - 8 - 8 3 -Qfi - lOO -9 S - 8 - o 3 -91 -96 -69 - 7 6 -8-83 - 8 2 -91 -74- - 2 15-8-83 69 78 99 2 16-8-83 81 90 94- 5 17-8-83 90 97 81 6 18-8-83 97 100 63 4-

Table 3 

select option 
1 ) i n t e l l e c t u a l e m o t i o n a l and p h y s i c a l eye lea shown on s e p a r a t e graphs 
2)a I I cycles shown together on one graph 
3)a list of high and low p o i n t s for a twelve BOnth period 

Tab* 4 

of your biorhythms for any 
month of any year you 
nominate, with the option to ob-
tain a hard copy if required. Op-
tion 2 (see Table 11 displays the 
intellectual, emotional and 
physical cycles together on one 
graph, allowing immediate com-
parison whereas Option 1, (see 
Table 2) presents a separate 
graph for each of the cycles 
making it easier to study in detail 

the particular cycle in which you 
may be interested. 

Option 3 is a fascinating, if 
slow moving, routine which 
checks your biorhythms for a 
whole year from the chosen 
date and prints out a list of those 
dates when all three cycles are 
high at the same time or when 
they all hit a low-point together. 
You will see from Table 3 that 
the display shows the date. 

p h y s i c a l 

• s 

7 
NOU 

14-
NOU 

2 1 ; 
N O U -

2 8 
N O V 

7 
D E C 

followed by an indication of the 
height of each of the cycles on 
that day (where 100 is the max-
imum possible and - 100 the 
minimum). The final column in-
dicates the level of significance 
of each particular date. For ex-
ample. a significance of 10 
means that all the cycles are 
peaking more or less together 
and enational, physical and in-
tellectual energy available 
should be at a maximum (a good 
day for climbing Everest!) A 
value of 2 would indicate that all 
the cycles are on the high side 
but much less emphatic. A score 
of - 10 shows that all the 
cycles are hitting rock bottom 
together (you might be well ad-
vised to stay in bed!) 

Typing and loading 
When you have typed up the 
program you should save it by 
entering GOTO 9999 unless 
you have a favourite save 
routine of your own. On loading, 
the program self-runs and offers 
the three options outlined above 
(see Table 4). When you have 
entered your selection, you will 

be prompted to enter your date 
of birth starting with the day of 
the month, then the number of 
the month, then the year. Next 
you will be asked to enter the 
month to be considered follow-
ed by the year. Options 1 and 2 
begin to draw graphs on the 
screen, while Option 3 will start 
to print out its list. In this case, 
as it can sometimes take it a 
couple of minutes to wade 
through a whole year's calcula-
tions, the Spectrum kindly 
displays a little message at the 
end of the list to tell you which 
month it is thinking about so that 
you will know that it is alive and 
can follow its progress through 
the year. All three options offer 
the choice of entering "p" if you 
wish to dump to the printer, or 
just pressing ENTER if you 
don't. 

You will see from Table 5 
that the structure of the pro-
gram is fairly straightforward, 
however, it seems to be amaz-
ingly difficult to get a computer 
to understand when it has to 
count 29 days for February with 
the result that some of the pro-
gram lines get a bit complex. 

program s t r u c t u r e 
1Q0 s u b r o u t i n e to draw graph 

axes 
3 0 0 s u b r o u t i n e used .in c a l u l a t i n g number of days-

since date of birth 
400J s u b r o u t i n e s used in adding 50Q} titles to graphs 
1 0 O 0 i n t r o d u c t o r y routine 
2 0 0 0 option 2 routine 
3 0 0 0 option 1 routine 
4 0 0 0 option 3 routine 

Tab* 5 

10 REM SPECTRUM BIORHYTHMS 9 P 
. A . G A R F I E L D 

2 0 GO TO 1 0 0 0 
3 0 DATA 3 1 , 2 8 * ( 1 AND <m>2 AND 

INT f y y / 4 > - y y / 4 > ) , 3 1 , 3 0 , 3 1 , 3 0 , 3 
1 , 3 1 , 3 0 , 3 1 , 3 0 , 3 1 , 3 1 

100 REM * * * * * * * * * * * * * * 
110 PLOT x + 4 - x x * 6 , 7 2 
120 I F x / 6 <> INT ( x / 6 > THEN 

RETURN 

130 PLOT x + 4 - x x * 6 , 7 3 : LET d a t e -
d a t e + 1. 

140 RESTORE 3 0 : FOR q - 1 TO m: R 
EAD c : NEXT q 

130 I F ( m - 2 AND t I N T < y y / 4 > « y y 
/ 4 ) ) THEN LET c - 2 9 
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(SPECTRUM PROGRAM! 

1 6 0 I F NOT ( I N T < t d a t e - 1 ) / 7 ) -
( d a t e - 1 ) / 7 AND d a t e ) 1 ) THEN GO 
TO 1 9 0 

170 FOR w - 7 2 TO 7 3 : P L O T x + 4 - x x 
* 6 , w : NEXT w 

180 I F ( x - x x * 6 ) / 8 < 2 8 THEN P R I N 
T AT 1 3 , ( x - x x * 6 ) / 8 j d a t e - 1 : P R I N 
T AT 1 4 , < x - x x * 6 ) / 8 ; A * ( ( m - l ) * 3 + l 

TO m * 3 ) 
1 9 0 I F d a t e > c AND NOT t I N T ( y 

/ 4 ) - y / 4 AND m - 2 ) THEN L E T m - m + 1 
: L E T d a t e - 1 

2 0 0 I F d a t e > c + 1 THEN L E T m - m + 1 
t L E T d a t e - 1 

2 1 0 RETURN 
3 0 0 REM * * * * * * * * * * * * * 
3 1 0 RESTORE 3 0 : L E T m o - 0 : FOR s 

- 1 TO m - l : READ q : LET m o - m o + q : 
NEXT 5 

3 2 0 L E T y e - ( y y - 1 9 0 0 ) * 3 6 5 + I N T ( 
( y y - 1 9 0 1 ) / 4 ) 

3 3 0 L E T t - d + m o + y e 
3 3 0 RETURN 
4 0 0 FOR a = 0 TO 4 0 S T E P b : PLOT 

1 0 8 + a , 1 7 3 - c : NEXT a : RETURN 
3 0 0 P R I N T AT 3 , 0 J b * ( ( w w - 1 ) * 1 2 + 

1 TO ( w w - l ) * i 2 + 1 2 > : RETURN 
1 0 0 0 REM * * * * * * * * * * * * 
1 0 1 0 C L S 
1 0 2 0 L E T A * = " J A N F E B M A R A P R M A Y J U N J 
ULAUGSEPOCTNOVDEC J A N F E B " 
1 0 3 0 L E T b * = " i n t e l 1 e c t u a l e m o t i o n 
a l p h y s i c a l " 
1 0 4 0 P R I N T " s e l e c t o p t i o n " * * " 1 ) i 
n t e l l e c t u a l e m o t i o n a l a n d p 
h y s i c a l c y c l e s a h o H n o n s 
e p a r a t e g r a p h s " * ' " 2 ) a 11 c y c l e s 
s h o w n t o g e t h e r o n o n e g r a p h " ' 
* " 3 ) a l i s t o f h i g h a n d l o w p o i n t 
s f o r a t w e l v e m o n t h p e r i o d " 
1 0 3 0 I N P U T d d 
1 0 6 0 C L S 
1 0 7 0 I N P U T " d a y o f m o n t h b o r n " ; 
d 
1 0 8 0 I N P U T " m o n t h " | m 
1 0 9 0 I N P U T • y e a r * l y : L E T y y - y + ( 
1 9 0 0 AND y < 1 9 0 0 ) : GO SUB 3 0 0 
1 1 0 0 L E T d o b - t t I N P U T " e n t e r mon 
t h f o r c a l c u l a t i o n " l v : L E T m - v 
1 1 1 0 I N P U T - y e a r " | y : L E T y y - y + ( 
1 9 0 0 AND y < 1 9 0 0 > : L E T u - i : L E T d 
- l : GO SUB 3 0 0 

1 1 2 0 L E T n e w - t 
1 1 3 0 L E T d i f - n e w - d o b 
1 1 4 0 L E T x x - d i f 
1 1 3 0 L E T w w - l : I F d d - 1 THEN GO 
TO 3 0 0 0 
1 1 6 0 I F d d - 3 THEN GO TO 4 0 0 0 
2 0 0 0 REM * * * * * * * * * * * * * * * 

2 0 1 0 P R I N T AT 0 , O j • i n t e l l e c t u a l 
- " : L E T b - 8 : L E T c - 2 : GO SUB 4 0 0 
2 0 2 0 P R I N T " e m o t i o n a l - " : L E T 
b - 2 : L E T c - i o : GO SUB 4 0 0 
2 0 3 0 P R I N T " p h y s i c a l - " : LET 
b - 4 : L E T c - 1 8 : GO SUB 4 0 0 
2 0 4 0 L E T d a t e - 1 : L E T x x - d i f 
2 0 5 0 FOR x — x x * 6 TO 2 5 0 + x x * 6 

2 0 6 0 L E T y — 7 2 + 6 0 * S I N ( x / 9 9 * P I 
) 

2 0 7 0 I F x / 6 - I N T ( x / 6 ) THEN PLO 
T x + 4 - x x * 6 , y 
2 0 8 0 L E T y - 7 2 + 6 0 * S I N ( x / 9 9 * P I 
/ 2 3 * 3 3 ) 
2 0 9 0 I F x / 2 — I N T ( x / 2 ) THEN PLO 
T x + 4 - x x * 6 , y 
2 1 0 0 L E T y - 7 2 + 6 0 * S I N ( x / 9 9 * P I 
/ 2 8 * 3 3 ) 
2 1 l O PLOT x + 4 - x x * 6 , y 
2 1 2 0 GO SUB 1 0 0 
2 1 3 0 NEXT x 
2 1 4 0 I N P U T " e n t e r P t o p r i n t ' l v * 
: I F v « - " p " THEN COPY 
2 1 3 0 STOP 
3 0 0 0 REM * * * * * * * * * * * * * * 
3 0 1 0 GO SUB 3 0 0 
3 0 2 0 L E T d a t e - 1 : L E T x x - d i f 
3 0 3 0 FOR x » x x * 6 TO 2 5 0 + x x * 6 
3 0 4 0 L E T y - 7 2 + 6 0 * S I N ( x / 9 9 * P I 
) 
3 0 3 0 PLOT x + 4 - x x * 6 , y 
3 0 6 0 GO SUB 100 
3 0 7 0 NEXT x 
3 0 9 0 L E T d a t e - d : L E T x x - d i f : L E T 

m - v 
3 0 9 0 I N P U T " e n t e r P t o p r i n t " j v « 

: I F v » - " p " THEN COPY : L P R I N T 
: L P R I N T : L P R I N T : L P R I N T 
3 1 0 0 C L S : L E T ww-ww+1 
3 1 1 0 GO TO 3 0 4 0 + ww*40 
3 1 2 0 GO SUB 5 0 0 
3 1 3 0 FOR x — x x * 6 TO 2 3 0 + x x * 6 
3 1 4 0 L E T y - 7 2 + 6 0 * S I N ( x / 9 9 * P I 
* 3 3 / 2 8 ) 
3 1 3 0 GO TO 3 0 3 0 
3 1 6 0 GO SUB 3 0 0 
3 1 7 0 FOR x - x x * 6 TO 2 3 0 + x x * 6 
3 1 8 0 L E T y » 7 2 + 6 0 * S I N ( x / 9 9 * P I 
* 3 3 / 2 3 ) 
3 1 9 0 GO TO 3 0 3 0 
3 2 0 0 STOP 
4 0 0 0 REM * * * * * * * * * * * * * * * 
4 0 1 0 P R I N T " h i g h s a n d l o w s " : 

P R I N T " d a t e i n t e m o t p h 
y s s i g ' : L E T g g - O : L E T d a t e - d : 

FOR x - x x TO xx + 3 6 5 
4 0 2 0 P R I N T AT 2 , 0 ; A « ( 3 * m - 2 TO 3 
* m ) 

4 0 3 0 L E T g g - O : L E T d a t e - d 
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(SPECTRUM PROGRAM) 

XX + 3 6 5 
( x * P I * 2 / 3 3 > 
( x * P I * 2 / 2 8 > 
( x * P I * 2 / 2 3 > 
FOR q - 1 TO ml 

4 0 4 0 FOR x - x x TO 
4 0 3 0 L E T a a - S I N 
4 0 6 0 L E T b b - S I N 
4 0 7 0 L E T cc— S I N 
4 0 8 0 RESTORE 3 0 : 
EAD c ! NEXT q 
4 0 9 0 L E T c h * 0 

4 1 0 0 I F t m - 2 AND ( I N T ( y y / 4 ) « y y 
/ 4 ) ) THEN LET c - 2 9 
4 1 1 0 L E T d a t e - d a t e + 1 
4 1 2 0 I F d a t e > 3 1 AND m=12 THEN L 
ET m - i : L E T d a t e - 1 ; L E T y y - y y + 1 : 

LET c h - 1 

4 1 3 0 I F d a t e >c AND NOT ( I N T ( y 
/ 4 ) » y / 4 AND ro-2) THEN L E T m»m+l 
: LET d a t e - I : L E T c h - 1 
4 1 4 0 I F d a t e > c + 1 THEN L E T m-m + 1 
! LET d a t e * 1 : L E T c h - 1 
4 1 5 0 I F ( c h - 1 AND g g < 2 0 > THEN P 
R I N T AT g g * 2 , O I A * t 3 * m - 2 TO 3 * m ) 
4 l 6 0 I F ( a a + b b + c c < 2 . 4 ) AND ( a a + b 
b * c c > - 2 . 4 ) THEN GO TO 4 3 0 0 
4 1 7 0 LET g g - g g + 1 
4 1 8 0 P R I N T AT g g + 1 , O I d a t e ; TAB 
2 ; " - " J m ; " - " l y y - 1 9 0 0 ; " " ( 
4 1 9 0 I F a a < 0 THEN P R I N T TAB 10 

1 

4 2 0 0 P R I N T TAB 11 f ABS ( I N T ( a 
a 4-100 ) > I 
4 2 1 0 I F bb< 0 THEN P R I N T TAB 16 
• • — • 9 
9 9 

4 2 2 0 P R I N T TAB 17 ( ABS ( I N T <b 

b * 1 0 0 ) ) ; 
4 2 3 0 I F cc< 0 THEN P R I N T TAB 2 2 
I • - " { 

4 2 4 0 P R I N T TAB 2 3 1 ABS ( I N T <c 
c * 1 0 0 > ) i 

4 2 3 0 I F c c < 0 THEN P R I N T TAB 29 

I " - " I 

4 2 6 0 L E T e e - ABS ( a a * b b * c c ) - 2 . 3 : 
LET e e - I N T ( e e / 7 * 1 0 0 + . 3 ) : P R I N 

T TAB 3 0 ; e e 
4 2 7 0 I F g g < 2 0 THEN GO TO 4 3 0 0 
4 2 8 0 INPUT " e n t e r P t o p r i n t ' J v * 
: I F v * = " p " THEN COPY 
4 2 9 0 L E T g g - - 2 : CLS 
4 3 0 0 NEXT x 
4 3 1 0 INPUT " e n t e r P t o p r i n t " J v * 
: I F THEN P R I N T AT g g + 2 
, 0 | " " : COPY 
4 3 2 0 STOP 
9 9 9 9 SAVE "B IORHYTHMS" L I N E IS P 
R I N T " V E R I F Y " : V E R I F Y "B IORHYTHM 
S " : C L S : P R I N T " O . K . " 

DENIS THROUGH 
THE DRINKING GLASS 

Why d»d Denis Thatcher visit the Pope weanng a truss 
and a parachute and carrying a lawn mower? 
What use is the cherry blossom? 
Who is I hat strange tramp in the woods? 

Only you can discover, but first you must deal with Ken 
Livingstone, Norman Tebbitt and lots of other characters 
in this zany political adventure. 

Wntten in humorous verse. 100% machine code — using 
the Quill from Gilsofl. 
Losing is often funnier than succeeding — don't play it, 
play with it. — 48K Spectrum £5.50 incl. p&p, 

ARCHIMEDES' MAGIC SCREW 
Probably the most complex logic problem you will ever play 
48K Spectrum £5 50 incl P&P 

Fresh f rom inventing the camel-driven date stoner, 
Archimedes is up to his neck in hoi water again Help him 
make new discoveries — help him discover the secret of the 
universe — help htm find Ihe soap 

WAIT FOR THE DENNIS SEQUELI THE TEBBIT 

APPLICATIONS 
Dept. ZX, 8 St. Paul's Road 

Peterborough PE1 3DW 

nmpbell systems 
Master file Spectrum 48K 

YES-Microdrive compatible! 
Acclaimed as the definitive filing system lot the 48K Spectrum -
MASTERFILE'S machine coded flexibility gives you 32K (max) 
per file - 26 fields per record - up to 128 characters per field -
multiple level searches for numeric or character comparisons -
data presentation in any one of 38 user defined displays which 
may be sequenced by any field — USER BASIC for tailored 
processing " . . . the most comprehensive of the data bases . . . " 

Sinclair User June 1983 
With example file and detailed manual El 5.00 

Drawmaster ""taT 
DRAWMASTER is the ultimate OR AW AND PAINT utility for 
the Spectrum — compose your own HI-RES pictures with 8 
direction 2 speed hand draw keys - fast fill - enlarge/reduce 
facility for all or part of the screen plus all the Spectrum colours 
and attributes — over 50 commands in all. 

DLAN 
With detailed instructions €6.95 

DISPLAY Spectrum 
LANGUAGE 16/48K 

DLAN I dee Ian') DISPLAY LANGUAGE is a powerful machine 
coded interpreter for generating DYNAMIC TEXTUAL DISPLAYS 
for advertising and education - all commands are single letter or 
symbol - with 4-way scroll of 11 type-faces through user-defined 
windows. 

With detailed manual £7.95 

A// programs mailed 1st class by return 
Prices include VAT and postage within 
Europe SAB tor full list 

Dept (ZX) 15RousRoad. Buckhurst Hill. 
Essex. IG9 6BL England 01 504 0 5 8 9 
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SPECTRUM-ZX 81 
MASTERING 

MACHINECODE 

ZX SPECTRUM 
TonS*a> 

jM 4 
I F l u 

^ " I t l W 

w x j i z x s n r T w j M 

Make the most of your micro with 
these acclaimed books from 

the experts! 
• Mastering Machine Code on Your ZX 

SPECTRUM 
Torn Baker. 315 pages £9 95 

• Beyond Simple BASIC — Delving Deeper into 
Your ZX SPECTRUM 
Dtlwynknes. 206 pages £7 95 

• Programming Your ZX SPECTRUM 
Tun Hartneil. Dilwyn Jones. 230 pages £6 95 

• 60 Games and Applications ior the 
ZX SPECTRUM 
David Harwood, 90 pages £4 95 

Q Creating Arcade Games on the ZX SPECTRUM 
Darnel Haywood. 158 pages £3 95 

• Instant SPECTRUM Programming 
Tim Hartneil. 126 pages C60 cassette £4.95 

• 20 Simple Electronic Protects lor the 
SPECTRUM, ZX81 and Other Computers 
Stephen Adams. 104 pages £6.45 

• Putting your SPECTRUM to Work 
Chns Callencfer. 88 pages £4 95 

C SPECTRUM Machine Code made Easy 
Vol One (lor beginners) 
lames Walsh. 222 pages £5 95 

C SPECTRUM Machine Code made Easy 
Vol Two (advanced programmers) 
Paul Holmes. 152 pages £5 95 

CJ Mastering Machine Code on your ZX81 
Ton Baker. 188 pages £7.50 

• Getting Acquainted with your ZX81 
Tim HartnoU. 128 pages £5 95 

• The Turing Criterion — Machine Intelligent 
Programs lor the 16K ZX81 
Harrison. Charlton. & tones. 154 pages £5.25 

• 34 Amazing Gamee for the 1K ZX81 
A lastatr Gourlay. 54 pages £4.95 

0 49 Explosive Games lor the ZX81 
Tim Hartnetl. 138 pages £5 95 

Interface Publications. Dept.ZXC, 9-11 Kensington 
High Street, London W8 5NP 

Please send me the books indicated I enclose £ 

Name.. 

Address 

INTERFACE 
PUBLICATIONS 

* : ' ir»«vMfc*Mrani •MHaidl ioulMW iWtidnQ WHSnuth* 

Ofc-r. Ptrrrunĵ M 8J7 «f>A <02 i 707 7*HM TWfc] 

HORNBY 
SOFTWARE 
SPECTRUM | \ r , 
PRO GOLF SERIES J 
NEW ERA IN COMPUTERISED GOLF 

• Recommended by "Sinclair User". August 

EXACT SIMULATION OF BRITAIN'S TOP GOLF COURSES 
(1) ALL GOLF RULES APPLY 
(2) DESIGNED FOR ONE OR TWO PLAYERS 
(3) PLAYED OFF ANY HANDICAP 
(4) ON EACH HOLE DIST. PAR. GREEN ENLARGEMENT 
(5) CONTROL SHOT - CLUB. STRENGTH. DIRECTION. 

SHAPE OF SHOT 
(6) GRAPHICS EXCELLENT 
(7) EXTREMELY REALISTIC 

• TROON £6.95 48K 
NEW BIRKDALE £6.95 48K 
LINDRICK £6.95 48K 
WENTWORTH - EAST & WEST COURSES £10.00 48K 
PRO GOLF £4 95 16 48K 
9 HOLE SIMULATED COURSE 

ALL PRICES INCLUSIVE OF VAT. P + P. AVAILABLE FROM: 

HORNBY SOFTWARE 
21 PINFOLD HILL, LEEDS LS15 0PW 

ZK&f-fOmiKOMf 
Sure1 More than 10 tasks 

simultaneously and, in some 
cases, up to 300 times faster! 
That's what replacing the basic 
ROM with the new FORTH does 
for the ZX81 - and more! 

The brains behind the 
breakthrough belong to David 
Husband, and he's building 
Skywave Software on the strength 
of it. Already orders are flooding 
in and it's easy to see why 

The ZX81 FORTH ROM gives 
you a totally new system. In 
addition to multi-tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from SO 
times a second to once a year, and 
with a further modification switch 
between FORTH and BASIC 
whenever you like. 

The ZX81 -FORTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, it 
supports the 16k, 32k, 64k RAM 
packs, it is fig-FORTH compatible 
and it supports theZX printer 

The price, too. is almost 
unbelievable. As a " f i t it yourself 
Eprom", complete with manual, 
it s just £25+VAT. 
Add £2 p&p UK (£5 Europe, £ 10 
ou tside E u rope) a nd send you r 
order to the address below 

Sl«vwiiv(» 
SOFTWARE 

David Husband 
73 Curzon Road, Bournemouth, 

BH1 4PW, ENGLAND 
Tel (0202)302385 

international +44 202 302385 
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SINCLAIR NEWS 

is this a 
Quantum Leap? 

ZX Computing was at the QL 
launch in January and a very 
enlightening occasion it was 
too. Simon Rockman has taken 
a quick look at the latest 
machine to be unveiled by 
Sinclair, 

As Sir Ctive pointed out, 
Sinclair Research has a larger 
share of its homemarket than 
any other manufacturer in the 
world and that market has the 
greatest number of home 
computers per capita. This is an 
excellent base from which to be 
ambitious, and the QL certainly 
is that. Based on one of the most 
powerful CUP (Central 
Processing Unit) chips around, 
the name Quantum Leap may 
not be modest but rt is certainly 
justified. 

Like all Sinclair machines, the 
QL is small — 47 by 14 cm and 5 
cm deep (19" by 6" by 2" I and 
light, just over 1 kg (3lbs). It has 
a proper, full 65 key QWERTY 
keyboard with a good feel and 
the L shaped ENTER key is much 
larger than the others. For the 
first time Sinclair have done 
away with the single key entry 
system. To the left of the main 
keyboard are 5 function keys 
and to the right are two of the 
new QL microdrives. 

Currently these are the only 
available way of storing data — 
Sinclair argue that a cassette 
interface is out of place on a 
machine of this power. 

However, the tape cartridges 
are expensive and will bump up 
the price of games. A prototype 
hard disc has been developed 
but is a long way from being 
ready for production and wilt 
certainly be expensive. The new 
microdrives are a development 
of the ZX version and although 
they take the same cartridges, 
they are not compatible with 
theSpectrum. QL microdrives 
are supposed to be more 
reliable, guaranteeing 100K as 
opposed to the 85K from ZX 
microdrives. 

This improvement has been 
achieved at the expense of 
speed and by using an improved 
design involving new, custom 
chips. Up to six extra 
microdrives can be added but 
even this 800K of storage is a bit 
feeble for a machine which wilt 
be expandable to 640K when 
the promised %Mb rampack 
becomes available. The other 
option open to software houses 
is to use cartridge ROMs, which 
although they look the same, are 
also not ZX compatible. On a 
large scale, these may be 
cheaperto produce but the initial 
cost is much higher and they 
only hold 32K. 

Initially the QL looks as 
though it will be VERY fast: it 
has a clock speed of 7MMhz 
and 32 bit internal registers. The 
68008 only has an 8 bit data 
bus, which although slower 

because it has to do two 
accesses for each operation, 
allows the cost of the other 
chips to be kept down. This is 
part of the secret of the QLs low 
price. The 6 8 0 0 8 has an 
extremely powerful instruction 
set including multiplication, 
division and string handling. It 
can also detect some errors 
itself rather than crashing. 

At the launch it was said that 
as yet no games had been 
written for the QL but when 
people get down to it there 
should be some very 
spectacular games produced. 
The graphics resolution is 512 
by 2 56 with 4 colours or 2 56 by 
256 with 8 colours: the manual 
points out that this resolution 
allows colours to be mixed and 
with the stipple effect and 
flashing option you can have 
quite a variety. 

The machine itself is 
stunning value but given that it 
comes with exceptionally good 
software, comprising a 
wordprocessor (QL Quill), 

database (QL Archive), 
spreadsheet (QL Abacus! and 
graphics package (QL Easel). 
These alone would cost at least 
£400 as a set so they go to 
make the QL a positive bargain 
as well as practical. 

At the time of writing Hate 
January) we have not yet had a 
machine for review, indeed as 
far as we know, the BASIC (a 
very powerful implementation 
called Super BASIC) is not yet 
finished. So we have no means 
of coming to a totally accurate 
conclusion. But with a 68008 
plus a second 8049 processor 
to handle sound and various 
housekeeping jobs it should be 
good. If the flat screen TVs are 
anything to go by, Sinclair are 
getting better at keeping 
delivery promises but a letter 
dated 13th February stated that 
deliver/could bedelayeduntil the 
end of April so they 're still far from 
punctual. I've ordered two, one 
at the start of the launch. Does 
that make me the first individual 
to order one? Roll on delivery. 

More software 
from Sinclair 
Two interesting packages 
have recently arrived from the 
Sinclair stable, called "Beyond 
Basic" and "Musicmaster" 
both written by Incentive Soft-
ware Ltd. Both programs were 
packaged in an eye-catching 
box with a slim instruction 
booklet. 

Beyond Basic is designed to 
teach and explain the workings 
of your micro and simple 
machine code programming. 
The manual is brief and is ob-
viously intended to be that 
way to encourage the user to 
work through the program. 

One fascinating feature is 

the experimental stage which 
lets you write your own Z80 
assembler programs and then 
displays the effects on screen. 

The concepts are simple 
and, as the manual says, the 
aim of the program is to make 
teaming easy. I let an associate 
try it out in a school and he 
said that it was an excellent in-
troduction to the subject for 
his computer studies class. 

Musicmaster also has a 
piano key and operating key 
overlay for the keyboard. The 
program is designed to enable 
you to create your own tunes, 
but gives you two options: 

C R E A T E f» T U t l E 

f l e x t . Ou a v e r 

P J -i r r 
R r e s t 

a 7 , o - G for r e q u i r e d n o t e 
t l o n g e r n o t e ; i s h o r t e r n o t e 
S s h a r p ; L f l a t ; N n a t u r a l 

x d e l e t e L O S T n o t e ; K e n d tune 
P p r i n t s c r e e n ; 
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Building on 
success 

either directly from the 
simulated keyboard or by 
entering the notes by name. 

The music thus created can 
then be heard, altered, added 
to or saved. Saved music can 
be reloaded for further 
modification or for listening to. 

This is a very comprehensive 
package which has all the 
features a budding musician 
could want. I am interested in 
the musical side of the Spec-
trum and up to now have 
found that the major problems 
with the music programs on 
the market were that they 
replayed the music too slowly. 

editing was virtually impossi-
ble and a stave printout was 
not feasible. 

Well, Musicmaster has solv-
ed ALL these problems and I 
admit to being very impressed. 
This probably pushes the 
musical side of the machine as 
far as it will go without 
recourse to extra hardware. 

My only complaint is that 
some of the operating pro-
cedures could have been bet-
ter explained with more detail 
given in the manual. The 
tutorial section is well written 
and verv useful. 

It seems that Sir Clive isn't just 
concerned with making suc-
cessful computers, even his 
buildings are winning awards 
these days! Sinclair's new 
€750,000 computer centre in 
Cambridge has recently been 
awarded a major commenda-
tion from the Buisness and In-
dustry Panel for Enviromental 
Award 1984. 

The centre was purpose-
planned for Sinclair and com-
bines Cambridge traditions 
with innovations in architec-
tural design, interior furnishing 
and enviromental control 
systems. As can be seen, 
traditional brickwork is com-
bined with stainless steel and 
glass to give the centre a very 
modern Took. The yard, bet-

Releases from Imagine are 
events worth noting and two 
eyecatching packages arrived 
recently in the ZX office. Both 
are for the 48K Spectrum and 
are priced at £5.50. I ran both 
programs through my machine 
briefly and that was enough to 
see that they are both superb 

ween the building and the 
outhouses, has been trans-
formed into an enclosed 
atrium. 

One of the most interesting 
features of the building is the 
intregrated control system 
which is based on an original 
well. This, together with a se-
cond borehole, supplies water 
at a constant 12°C all year 
round. Supported by a solar 
energy facility in the central 
court , the whole 
microprocessor controlled 
system automatially selects 
the most effective and energy 
efficient heating method, swit-
ching between electric heat 
machine/thermal store and gas 
boiler. This system also con-
trols all lighting. 

games which will need a lot of 
playing before being mastered. 

Stonkers is a war strategy 
game which uses graphics and 
an element of arcade action. It 
is probably the closest im-
plementation so far on the 
traditional wargames theme. 
Written by John Gibson 

In Brief 

• Picturesque who sell the widely acclaimed Spectrum 
Editor/Assembler and Monitor, have re-written both programs 
and they now contain commands making full use of the 
microdrives, network and RS232 facilities. 

The new version will work with both tape and Microdrive 
systems and the price remains the same, £8.50 for the 
Assembler and £7.50 for the Monitor. 

If you already own these programs and want to upgrade to 
the new versions, then Picturesque will replace them for 
£1.50 each if you send the earlier versions back to 6 Cor-
kscrew Hill, West Wickham, Kent BR4 9BB. 

• Elephant Software, well known for their range of mind-
stretching puzzle and strategy programs, have ventured into 
the world of arcade style graphics. However, their new pro-
gram, 'Kosmik Pirate' is predominantly a strategic enactment 
game. 

With your on-board computer flushing out space craft in the 
outer orbits of earth, you try to wreak havoc among the other 
space travellers. Many and varied are your problems, including 
a mutinous alien crew. 

Kosmik Pirate can be trapped at 41 Haymili Road, Burnham, 
Berks SL1 6NE for £5.65. 

• Moon Buggy, Sci File and 1994 (Ten Years After) are the 
latest Spectrum offerings from Visions, a company which has 
gained a large following in a short time. 

Sci-File is an interesting looking program for the serious pro-
grammer and is described by Visions as a program generator 
that will teach you how to program and then help you apply it 
to any project you wish — from home computing to meal plan-
ning. 

At £24.95 for Sci-file you've got to be serious! 

• Hello and welcome to W 0 Software who have produced 
their first offering, 'Tradewind' for the 48K Spectrum. This is 
described as a graphic adventure trading game and is available 
from Hilltop, St Mary, Jersey. Channel Islands for £5.00. 

Although a new company, the writer, owner/proprietor, Mr 
C C Wilton-Davies has already marketed a program through 
Workforce called 'Do Not Pass Go'. 

• Hot on the heels of Vampire Village and Space Island, Ter-
minal Software have released 'City', another in their series 
which they describe as "exciting real time adventures". 

• Shakin' Stevens' latest cassette LP. "The Bop Won't 
Stop" contains a Spectrum program at the end. Despite the 
publicity, I wouldn't recommend buying it just for the game — 
a variation of the old "Dodge 'em" game of which many mags 
(including ZXC) have published versions. 

True, the game is in m/c and at the hardest level is im-
possibly fast, but just consider it a bonus if you are already a 
Shakey fan. (Modesty forbids me to mention that I used to 
know Shakey in the "Sunsets" days!) 

Alchemist drives 
you Stonkers! 
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(ZZOOM and Molar Maul) the 
scene is a map of a coastline 
with two opposing forces of 
equal strength on either side of 
a river mouth. 

Deployment of your forces 
amidst mountains, plains and 
marshland in an effort to cap-
ture the enemy (the computer) 
port and HQ while defending 
your own, is a complex task 
with thousands of variations. 
Not a five minute zap game but 
one which I found fascinating 
and hard to tear myself away 
from to write this item! 

Alchemist is Imagine's ver-
sion of an arcade adventure 
game. Many companies have 
attempted this with varying 
degrees of success: The Hob-
bit was a superb text game 
with graphic pictures, Valhalla 
animated the graphics. Halls of 
the Things and Lunar Jetman 
were arcade games with a 
quest. The first class graphics 
make this an outstanding 
game and, remembering that I 
only had time for a quick look, 
the theme and locaions appear 
involved enough to ensure a lot 
of playing. 

The plot puts you in control 
of the alchemist who has to 
search for four pieces of a hid-
den scroll which will unlock his 
powers to slay his enemy, the 
warlock. The Alchemist has 
the power to transform himself 
into an eagle and fly — im-
pressive stuff from Ian 
Weatherburn (Zip Zap). 

I will get our regular reviewer 
to look at these in more detail 
but meanwhile check them out 
at your nearest stockist! 

in Brief 

• Microsphere have sent us their latest game, 'Wheelie' to 
review. Selling at £5.95, it is a drive-your-bike-avoiding-and-
jumping over-hazards type game. 

What makes it special is the impressive motorcycle 
graphics, especially the variety of crash sequences. My family 
loved this one and it is this month's Editor's family favourite. 

• Two new programs have arrived from Incentive Software: 
'Mountains of Ket' is the first in a three part series of tradi-
tional text adventure games. I wandered round the opening 
scenes but met my demise soon after, another one for adven-
ture fans to check out. 

The other is 1984, fancy being Mrs Thatcher? (I'm sure 
there's a joke in there somewhere!) This simulation game 
gives you the chance to rule the country, a sophisticated ver-
sion of the old 'Kingdoms' game. Both games cost £5.50 
from 54 London Street, Reading RG1 4SQ. 

• Probably the most unusual program to arrive is 'Diabetes', 
the first in a series for the Spectrum entitled 'The Positive 
Health Programs' from Dunitz software. 

Intended to help diabetics understand all about the subject 
and how to keep it under control, one side is for insulin users 
and the other side for those who are not. 

Using graphics and a question-and-answer technique, this is 
a really helpful program which could have a use in schools for 
health education. 

• Super league is a program released by Cross Software of 37 
Langford Crescent, Barnet, Herts EN4 9EH for £6.50. 

The company claims that it is the most sophisticated 
simulation of its type, containing a full 22 team league and 42 
match season. . . 

• Fawkes Computing is another new company which we 
welcome to the fold. Their first release is Gamestape 1 for the 
16K ZX81 and contains four games for £4.95. I have sent 
this tape on to our reviewer for a proper assessment in the 
next issue. 

Booked! 
Puffin publishing company 
have launched an interesting 
series of books accompanied 
by tapes with Spectrum pro-
grams. The programs comple-
ment the science fiction 
stories which are of the fast-
action adventure type. Three 
books/tapes form a series call-
ed 'The Korth Trilogy' written 
by PK McBride, another ex-
teacher seduced by the lure of 
the micro. 

Involvement is the name of 
the game as you journey 
beyond the outer limits to join 
the members of Interplanetary 
Patrol in their fierce and in-
genious battle against the 
mighty Korth empire. Each 
pack contains an illustrated 
book and cassette with three 
individual programs apiece. 

The titles are 'Escape from 
Arkaron', 'Besieged' and 'Into 
the Empire' and are reasonably 
priced at £4.95 each. 'The 
Warlock of Firetop Mountain' 
is the fourth title, a number 
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one children's bestseller which 
has already sold a quarter of a 
million copies. This book was a 
good attempt to emulate the 
cult role-playing game of 
Dungeons and Dragons where 

the reader turns to different 
pages depending on a choice 
of actions he can make. 

The tape admirably com-
plements the book, being a 
variation on the program voted 
by James Walsh as his 
favourite 1983 game. Halls of 
the Things by Crystal Com-
puting. The game involves 
negotiating a maze in real time. 

V Jp 

* 

finding the hidden keys and 
defeating the multitude of fien-
dish monsters. 

This is sold as a book/tape 
pack for £6.95 or as a tape 
only for £ 5 . 5 0 . I am 
wholeheartedly in favour of en-
couraging the art of reading 
and recommend you look 
these packs out and see f o r ^ 
yourselves! 

THf KOftTM TRILOGY I 
Mrflndr • 

« INTO 
THE EMPIRE 

a i r i s a s s s 
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in Brief 

• ZX81 owners are also remembered by Software Farm, 
Freepost (BS3658IA, Bristol BS8 2YY who have produced a 
hi-res graphics game to run on the standard 1 6K ZX81, no 
hardware needed. 

With a screen resolution the same as that of the Spectrum, 
Forty Niner is a challenging 'Miner' type game and costs 
£4.95. 

• A set of computer related mystery adventure story books 
have been marketed by Armada. This is an unusual venture 
which features two boys (wot no girls!) who solve mysteries 
with the aid of a computer. 

The gimmick is that programs are given which the reader 
can enter on his own machine (they ere compatible with most 
popular computers) to solve it himself. 

At £1.25 each this could be a useful bait with which 
teachers can encourage reluctant readers in their thankless 
battle against illiteracy. The name? 'The Bytes Brothers', 
what else! 

• Another well established name, Quicksilva, recently laun-
ched a new range of games. Four of these are for the Spec-
trum and include the titles, Oragonsbane, Fred, Lazerzone and 
in complete contrast. The Snowman, based on episodes from 
Raymond Briggs' best-selling book. (I wonder what the 
chances are of ever seeing Fungus the Bogeyman on our 
television screens?) 

First of a 
series? 
As one company collapses, 
another rises. Soft Shop, who 
have opened their first shop at 
55 St Peters Court, Chalfont 
St Peter in Buckinghamshire, 
are rising. 

The shop will stock in ex-
cess of 1 , 0 0 0 p o p u l a r com-
puter programs for the major 
computers, together with 
books, blank data tapes, leads, 
joysticks and a host of other 
accessories. It will also provide 
opportunity for shoppers to get 
'hands on' experience. 

Stuart Kotchie, the mangag-
ing director, said "there is a 
desperate need for specialisa-
tion of this kind, computer 
hardware outlets do not have 
the experience of fast moving 
consumer goods'. 

But why Chatfont St Peter? 
'We chose it as a launch pad 
because our research shows a 

high percentage of home com-
puter owners in the surroun-
ding areas. People are 
prepared to travel quite some 
distance to get what they 
want.' 

Stuart has a lot of ex-
perience in retailing and actual-
ly encourages customers to try 
out programs before buying. 
His staff for this (and all other 
branches to be opened) will be 
chosen from the locality in 
which the shop is set and they 
will be computer enthusiasts 
who will be trained in a very 
special way to meet the need 
of a Soft Shop. 

We look forward with in-
terest to finding out the locali-
ty of the next shop in this 
chain. Will it become a chain 
store rival to Marks & 
Spencer? 

A twosome 
from Hewson 
Hewson Consultants have not 
forgotten that many Spectrum 
owners are using 16K and 
their latest releases are 
Nightflight II and 30 Seiddab 
Attack (I wonder if the fact 
that Seiddab spelt backwards 
is Baddies has any 
significance!). 

In my usual curious way I 
tried both games and, as is to 
be expected from a company 
with the experience and 
reputation of Hewson, was im-
pressed with both of them. 
(Believe it or not, I do actually 
dislike some games, it's just 
that the standard seems to be 
very high recently.). 

Nightflight II is an enhanced 
version of their previous game 
Nightflight (surprise, surprise). 
This improved version contains 
a shifting perspective which 
shows the correct view of run-
way lights and surrounding 
hamlets from whichever direc-

tion the airfield is approached, 
and the engine sound is more 
realistic, varying with the 
engine speed. 

A printer copy of your per-
formance rating is also 
available after each flight. 
Mike Male, the author, is a 
keen pilot and is an air traffic 
controller by profession! 

3D Seiddab Attack is a very 
impressive 'shoot the aliens 
game', the graphics are ex-
cellent and the 3D effect is ob-
tained by use of perspective. 
You are a tank driver moving 
through city streets trying to 
destroy alien craft which 
swoop and attack you. Great 
screen display and I found it 
very addictive; two more for 
our lucky reviewer! 

Nightflight II and 3D Seiddab 
Attack run on any Spectrum 
and cost £7.95 and £5.95 
respectively. 

A quest is 
over 
Adventure games have a 
following which is so strong 
that a magazine dedicated 
solely to them has been 
marketed. If you are a bit like 
me, get so far then get stuck 
and somehow never seem to 
be able to find the time to go 
back to it, it is heartening to 
hear that someone manages to 
complete a game! 

Hewson Consu l tants ' 
adventure, 'Quest' has been 
cracked by Frazer Hubbard, a 
fifteen year old from Godhurst 
in Kent. Andrew Hewson, 
head of the company and 
microcomputer expert, was 
amazed that it only took him 
about six weeks to complete. 
"We expected that it would 
take someone at least six mon-
ths to unravel Quest, so we 
were very surprised when 
Frazer rang the office and pro-
ved he had completed it by 
revealing the ending". 

Frazer spent many hours in-
volved in the game during the 
school holidays and his con-
centration on the game pro-
bably meant that he made 

fewer mistakes than might be 
expected. He bought his Spec-
trum with some of the money 
from a compensation award he 
received because of an acci-
dent last year when he was 
knocked off his bicycle. Frazer 
is at present studying for his 0 
levels, one of which being 
Computer Studies and hopes 
to start a career in computer 
programming. 

Frazer's family are all in-
terested in computers, but he 
has run ahead of the rest of the 
family and become the 
household expert. He prefers 
to play adventure games, fin-
ding them "better and more in-
teresting than arcade games" 
and says that he is looking for-
ward to the launch of the next 
Hewson adventure game, Fan-
tasia. 

Although Frazer admits that 
he had a little help from the 
Hewson office, the majority of 
the game and the final stages 
were solved by himself. His 
verdict: "Quest is hard, but 
not too difficult to make you 
give up, you have to use the 
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TV or not TV 
Sony is one of the few to 
acknowledge the existence of 
the computer with the produc-
tion of their KV1430 Trinitron 
14" Colour TV. It is designed 
with a special RF computer 
connection socket at the front 
of the set which is pre-tuned to 
a special button. 

The styling of the set is also 
better for computists as it has 

a vertical screen which is rais-
ed a few inches from the base 
to allow the computer or 
games console to sit in front 
without obscuring the screen. 

Well worth considering 
when the pressure between 
computer and family TV is too 
great, although the price of 
£249.00 seems a little expen-
sive for a second set. 

clues you're given and look for 
the simple solution instead of 
complicated answers. Quest 
has a lot of red herrings." 

in Brief 

• Two of the speech units on the market are likely to lose 
their voices. Timedata's speech units ZXM and ZXS are being 
discontinued. When asked by yours truly "why?" Timedata 
replied "No r e a s o n . . . " 

The other unit likely to disappear is the Computer Add Ons' 
SSI Speech Synthesiser, the manufacturing company is no 
longer producing them. An Add Ons' spokesman said that 
they were "considering alternatives." 

• The ZX LPRINT Centronics printer interface for the Spec-
trum from Euroelectronics is now being supplied compatible 
with the Sinclair Interface 1 and Microdrives. Don't despair if 
you already have the ZX LPRINT Mk 1 or Mk2, they will supply 
you with a conversion kit to ensure compatibility. 

This conversion consists of a miniature switch in one of the 
connections which you can fit yourself for £1.90, or, if you're 
like me. get fitted for £3.25 by Euroelectronics at 26 Clarence 
Square, Cheltenham, Gloucester GL50 2JP. 

• Ceran Software, producers of the ZX81 monitor have an-
nounced the arrival of a monitor for Spectrum owners. Further 
details can be obtained from Ceran at 9 Parliament Road, 
Thame, Oxon. 

• Ed's Tip: Keep an eye open for Morex peripherals, I hear a 
rumour th8t they are developing a 5.25* disc drive package 
for the Spectrum priced around £220.00. 

The key to 
success? 

Finally, a quick tip: "Keep the 
ring, but pick up and drop the 
golden chalices". 

Transform Ltd, well known for 
their range of business soft-
ware, have ventured into the 
field of Spectrum add ons with 
the launch of their professional 
keyboard. Up until now you 
had a choice of keyboard with 
a copy of the Sinclair keys and 
a numeric keypad (DK'Tronics) 
or a keyboard modified to 
simulate a typewriter key 
layout with a full sized space 
bar (Fuller). 

Transform have combined 
the two and produced a 

keyboard which they claim is 
suitable for everyone's need: 
home, accountancy and word 
processing. 

The keyboard has been 
designed to incorporate the 
micro-drive, a Centronics inter-
face and the power supply. It 
has 59 keys including the full 
sized space bar, a large ENTER 
key and a numeric keypad. 
"E" mode can be accessed by 
a special single key and a 
decimal point key is supplied! 
on both the numeric and the! 
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A strategic win normal keypads. 
One very useful feature is an 

on/off switch with a LED at-
tached. Installation is suppos-
ed to be easy, no soldering is 
required. I phoned Transform 
and was told that they have 
had a good response to their 
adverts so far. Their output is a 
modest 100 per month, but 
they already have plans to in-

time 
Fed up with waiting for the 
Microdr ives to become 
available in the shops? Need 
fast access, mass storage? 
Perhaps the new Byte Drive 
500 units might be worth a 
look. These are floppy disc 
drives using single sided, dou-
ble density 3" CF Compact 
Floppy Discs with a formatted 
capacity of 220K per side in 
11 sectors. This gives a total 
of 440K and typical access 
time to files is 3ms. 

The unit is housed in a tidy 
case measuring 73.5mm high, 
152 mm long and 124mm 
wide. Double sided drives and 
extending the capacity to 1M 
are planned developments dur-
ing the year. 

The system, developed by 
ITL and Tyrell Systems, is 
unusual in that the conven-
tional and cumbersome inter-
face card which would normal-
ly connect the computer to the 
disc has been eliminated and 
has actually been built into the 
cable itself. 

crease this. 
When we receive a model 

for review we will give you 
more details, but meanwhile 
you can get one from 
Transform Ltd, 41 Keats 
House, Porchester Mead, 
Kent. A little more costly than 
its rivals, the keyboard will set 
you back £69.95 plus £2.00 
postage and packaging. 

This cable contains all the 
disc control hardware and in-
corporates a 1.5"x2" plastic 
block moulded to a 34 way 
IDC connector. The company 
writes; "The moulded block 
encapsulates a custom hybrid 
on a ceramic substrate, which 
embodies all the control cir-
cuitry needed for the Disc 
Operating System", so now 
you know: my head aches! 

Furthermore, the main com-
ponents are a ULA, 16K ROM 
and a Oisc Controller Chip. A 
power supply unit is supplied 
in a matching case, and a 
manual is available. Upgrading 
to 5.25" drives is also planned 
for the future. Initially produc-
ed for the Oric, cables for the 
BBC and the Spectrum follow-
ed and should be available 
now. 

Oh, just one minor thing, it 
will cost you £260 +VAT for 
the complete package of 
Hybrid cable, drive, power 
unit, DOS Disc, Manual and 
power supply cable. 

It seems to be the season of 
winners and personalities! The 
winner of the 1 983 Cambridge 
Award was Mark Lucas, a 
commercial analyst from IBM. 
This award is sponsored by 
software houses. Cases Com-
puter Simulation and Sinclair 
User magazine and is intended 
to encourage intellectually 
stimulating games programs 
for the Sinclair computers. 

Mark won £1000 for his 

Orion Data Limited, a Brighton 
based company, have made a 
development which they claim 
could be, "as significant as the 
advent of home computers 
themselves". Heady stuffl So 
what is it? 

Enough of the suspense, its 
a low cost Speech Recognition 
Unit which they reckon is pro-
bably the first of its kind in the 
world. I wonder what William 
Stuart Systems Ltd will have 
to say about that, as they have 
had a similar unit on the market 
for the last year or so at 
£49.00! 

But back to the Orion unit, 
called the "Micro Command". 
It transmits commands spoken 
into a microphone into signals 
instantly obeyed by the com-
puter. A voice print is taken of 

original strategic wargame for 
the Spectrum, 'Battle 1917' 
which is now marketed by 
CCS. Second and third prizes 
for the Spectrum section were 
won by M Wheeler and N 
Holgate for their programs, 
'War 70' and 'Oligopoly'. The 
second and third prizes in the 
ZX81 category were the 
graphic adventures 'Broods-
layer* and 'Barrows Quest'. 

each new operator so that it 
doesn't matter what accent, 
vocal pitch or pronunciation 
you use, the unit wilt recognise 
it. This also means that you 
can control it in any language 
so it has international appeal. 

Orion suggests that it is in-
itially best to use the Micro 
Command to replace manual 
keyboard or joystick control in 
computer games, especially 
the more strategic types. 

The price is £49.95 for the 
complete set of Speech 
Recognition Unit, instruction 
leaflet, microphone and 
cassette which includes a free 
game. The whole lot is sup-
plied in a 'gift' type box from 
Orion Data Ltd, 3 Cavendish 
Street, Brighton, East Sussex. 

A Byte in 

Chat up your 
Spectrum 
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Kcypanel Ki t . 

» i » • 

Everything you need 
IS on the keyboard with 

CUSTOM KEYRVNF.LS 
These precision die-cut plastic panels fit perfec tly 

over your keyboard and provide an instant and 
individual reference to all of your software 

Each Kit c<>mes in a clear plastic storage wallet and 
contains 10 Matt-black Keypanelsplus sheets 
containing over 140 self adhesive (Command labels 
pre-printed w ith words, symbols and arnnv>. plus a 
sheet ol blanks for \ourmvn designs 

SPE< rrRI M KEYBVNELS are 96x22mim and Un-
labels are printed in 'Spectrum' bright red A Ml ST 
lor flight-simulation and all multi-key games and 
applications 

The FIRST add-on for your Spec trum 
ORI< Kl VIHM l>are loSx>-Viim and the labels 

are (>RIC" blue Master ll* »se (TRJ.and EM: key 
combinations 

An INSTANT reference lo all ()KK s key fx >ard 
functions 

N( W l\ SI 'HER Ml. PIASTIC! 

hist toda\ to Solteach Limited. 2*> College Road. Reading. 
Be rkshire. R(*» IQK. 

Please send me: 

Spectrum Keypanel Kits at A,A ys + ASp pAp each 
(overseas should add iV- lor additional surface mail) 

()RI(. Kcypanel Kits at 95 + p&p each 
(<nerseas should add 25"., for additional surface mail) 

I enclose a total remittance of A, 
orders pa\ahlc to Softeach Limited 
NAME 

ADDRESS 

cheques p« tal 

L 

(INCENTIVE) PRESENTS... SPLAT i 
FOR THE 

48K SPECTRUM 
AND 

COMMODORE 64 
ONE OF THE MOST ORIGINAL 
b COMPELLING ARCADE GAMES 
EVER PRODUCED II 
fSOO WINNER' James Tint from Wokingham 
who scored 112.330"'(on visiting our office* lo 
verify ha high scoring j b * r y he scored even 
more1) 

What they say 
"SPLAT" a one of the most 
addictive games I have ever 
played on the 48K 
SPECTRUM It a cert*nly 
tfamtl ongmrf" 

Computer b Video Game* 

Mighty recommended" 

SPECTRUM 48K £5 50 COMMODORE 64 €6 50 

• • • • • W C W 
> 

NEW RELEASE 

First get to the mountain ,. 
MOUNTAINS Of KET 

4SK SPECTRUM CS 50 
TEMPLE OF VRAN 

48K SPECTRUM f5 50 

THE KET 
TRILOGY 
MOUNTAINS OF KET 
"A professional game in 
a competitive genre, 
especially if you want value 
tor money.' can heartily 
recommend this adventure 

HCW REVIEW 

TEMPLE OF VRAN 
NCW An even greater 
challenge just released 

1984 
y o n mmm m t w w i *n» 

THE HIGHLY 
ACCLAIMED GAME OF 
ECONOMIC SURVIVAL 

THE BRITISH ECONOMY WITH YOU 
AT THE CONTROLS' HOW MANY 
YEARS WILL YOU LAST' 

• 5 STAR RATING HCW 31 /1 84 

BBC "B" £6 50 
SPECTRUM 48K CS 50 

MILLIONAIRE -
From a small humble home to a 
magnificant estate? Take on one of 
lifes little challenges ft become a 
millionaire1 Slart up a Software Co. 
Buy, sell, Advertise, Deal wi th 
Honest Harry. Full Screen Graphic 
Representation of your current 
residence, + many other features. A 
compulsive game that grips you. 

SPECTRUM 48K £5.50 

OUR PROGRAMS ARE AVAILABLE FROM ALL LEADING 
DEALERS NATIONWIDE In case ot difficulty please use the coupon 
below 

« K SPf CTRUM 
fS SO EACH 

SPLAT • 
MOUNTAINS 0» KCTO 
TEMPLE Of VRAM • 
t * 4 • 
MILLIONAIRE O 

COMMODORE 
M ( • » 
SPLAT • 

ORDER FORM "T*** « K SPf CTRUM 
fS SO EACH 

SPLAT • 
MOUNTAINS 0» KCTO 
TEMPLE Of VRAM • 
t * 4 • 
MILLIONAIRE O 

COMMODORE 
M ( • » 
SPLAT • 

Please send me the titles as 
indicated by 1st class post 1 
enclose cheque/ P 0 for C 
or debit my Access Visa Account 

« K SPf CTRUM 
fS SO EACH 

SPLAT • 
MOUNTAINS 0» KCTO 
TEMPLE Of VRAM • 
t * 4 • 
MILLIONAIRE O 

COMMODORE 
M ( • » 
SPLAT • 

Please send me the titles as 
indicated by 1st class post 1 
enclose cheque/ P 0 for C 
or debit my Access Visa Account 

« K SPf CTRUM 
fS SO EACH 

SPLAT • 
MOUNTAINS 0» KCTO 
TEMPLE Of VRAM • 
t * 4 • 
MILLIONAIRE O 

BBC B< SERIES 11 
n » 

IW* • 

- I I 1 1 1 1 1 1 1 1 1 
Name... 

Address. 

INCENTIVE SOFTWARE LTD, 54 London Street. 
Reading RG1 4SQ Tel: Reading (07341591678 
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ZX SIMULATION 

Christopher Columbus would have had an easier 
life with Eric Hutchinson's program. 

This program was designed by 
Eric as a specialist program for 
yacht sailors to practice their 
navigation, but it impressed 
me as being of great educa-
tional use and also makes a 
fascinating simulation. 

If you fancy your hand at 
round the world sailing, try this 
program first! I'll let Eric tell 
you about it. 

This is a navigation program 
designed for use by small 
yachts. 
It is menu driven and has the 
following facilities: 

1 Course and distance from a 
choice of present position, last 
fix or estimated position. 
2 Estimated position from 
course and speed entered in 
response to prompts. 
3 Fix from horizontal sextant 
angles. 
4 Keeps a constant record of 
the destination which may be 
changed at any time. 

In use, the program works as 
follows: 
The landmarks or beacons are 
entered into the array in 
response to prompts. The pro-
gram is then saved to tape. On 
reloading the program the 
beacons are available for posi-
tion fixing. First, a course is 
asked for and the present posi-
tion and destination entered. A 
course and distance is then 
produced. This is used by the 
program to find the estimated 
position at any time. When a 
fix is required the beacons to 
be used are entered from left 
to right. The program will then 
ask for the left hand side 
horizontal angle and then the 
right hand side. The program 
then displays the position by 
bearing and distance from the 
centre beacon and as Latitude 
and Longitude. It will also up-
date the arrays. 

To use the 
program 
On any spare evening set up 
your ZX81 and load the pro-
gram. Get out the charts of 
your cruising area and pick out 
suitable landmarks for taking 
bearings. Write down the 
latitude and longitude of each, 
numbering them from 1 as you 
go. For convenience, the 
numbers coutd also be written 
alongside the landmarks on the 
chart. 

124 

Follow the instruction for 
entering beacons (as I call all 
landmarks) and when you have 
finished, list the beacons and 
check all have been entered 
correctly. If all are correct 
place a new, good quality 
cassette in the cassette 
recorder. Plug the connecting 
wire into the sockets marked 
Mic, in the cassette recorder 
and in the ZX81, and follow in-
structions to save to tape. This 
cassette now holds the fixing 
system and all the beacons 
you have entered. 

Before the cruise 
Set up the ZX81 and load your 
new cassette program. During 
the cruise pick three suitable 
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beacons and enter their 
numbers from left to right as 
seen from seaward. Enter your 
hor izontal angles and 
remember to press NEWLINE 
after each entry. The screen 
will show your present position 
as a bearing and distance from 
your centre beacon and as a 
Latitude and Longitude. 

If at any time you see a 
mark you can use, which is not 
on your list, simply go to (E to 
enter beacons) and enter lat 
and long remembering to keep 
a note of the number, write it 
alongside the mark, then list 
the beacons and check that 
the number is correct. If you 
have entered extra beacons 
during a cruise then follow the 
instructions to save to tape 
before switching off. 

A few comments 
One or two points may be of 
interest: 
1 The program was designed 
for the yachtsman to use 
rather than the computer hob-

byist. To this end, as far as 
possible, I have tried to ensure 
that there are no breaks in the 
program. 
2 In order to disable the break 
key all entries are strings back-
ed by error catching routines. 
3 Lines 5 to 40 check that the 
entry is a number, and reject 
anything else except a decimal 
point. 
4 The PEEK in line 615 uses 
an unused variable to direct 
the course and distance 
routine to prompt for initial 
position. It is POKED on first 
loading the program. 
5 In line 841 code T$ is used 
as I found that . . . , if T$ -
. . . . does not work if the T$ 
(array) is empty. 
6 Lines 1 200 to 1 210 change 
the mathematical angle which 
is measured from the X axis 
anticlockwise to a true bearing 
which is measured from the Y 
axis clockwise. 
7 The PEEK in line 3130 
checks the number of lines left 
in the display file and goes to 
the subroutine which allows 
the screen to be cleared and 
the listing continue without 
displaying an error code. 

8 In lines 386 and 526 I found 
that in some circumstances 
the result could be > 1 thus 
giving an error code as no 
angle has a cosine > 1, hence 
these corrections. 

Naturally, there is a great deal 
more that could be done but I 
feel that, in BASIC, the pro-

gram is reasonably complete. 
To develop the idea further, 

I am currently working on a 
machine code program which 
will take data direct from 
various sources and produce a 
continuous estimated position 
taking into account set and 
rate and leeway as well as poor 
steering. 

Shipping lines? 
Here follows a breakdown of the structure of the program: 

5-40 Subroutine to check input is a number or 
decimal point. 

900-940 Program starts at line 900 which sets up the 
arrays to hold the navigational information, 
both as strings for printing and as values for 
calculation. 

600-660 Input $ then jumps to relevant parts of the pro-
gram. 
Input " S " 

4000-4040 Simply the save routine from within the pro-
gram thus making it self running on loading. 
Input " A " 

2000-21 70 Exchanges variables V and Y and then jumps to 
beacon entry routine at line 102. 
Input "B" 

3000-31 20 The routine for listing beacons already entered. 
Input " C " 

950-967 Gives choice between three possible start posi-
tions for course and distance. 

125-255 Entry subroutine for lat and long with error 
checking. 
Input " D " 

800-815 Prints current status of position, course and 
speed and estimated position if any. 
Input "F" 

300-550 Position fixing routine. This works by finding 
bearing and distance between beacons whose 
numbers are entered left to right, and, 

100-1235 using an almost exact trigonometric version of 
the geometrical construction used for horizon-
tal sextant angle position fixing, finds the 
vessel's position. 

1 236-1 294 Updates the current position in the arrays and, 
if a fix or entered position, clears the estimated 
position string array by GOSUB 1350. 

1 350-1 360 The routine which clears the estimated position 
string array, 

840-879 Works out estimated position from time elaps-
ed and course and speed. 
This routine is also used if a course from an 
estimated position is asked for. The program, 
working out the estimated position, then ask-
ing for the destination and, finally, jumping to 
the course the distance finding routine at line 
694, after entering the estimated position in 
the appropriate string at line 1 236. 
Input "E" 

100-110 The beacon entry and consecutive numbering 
routine. 

Variables used 
Y Keeps count of the last beacon entered. 
V Used to hold the value of Y when altering an existing 

beacon. 
L 0 Latitude. 
G 0 Longitude. 
T 0 Time. 
C 0 Both course and speed. 
VAR Used to differentiate between fixes and estimated posi-

tions for data storage. 
POS Used similarly for GOTO instructions. 

125 



ZX SIMULATION 

3 INPUT X« 
10 FOR W-L TO LEN X» 
20 I F CODE X « ( W ) > 3 7 OR CODE X * 

(U) < 27 THEN GOTO 5 
30 NEXT W 
33 I F X « = " " THEN GOTO 5 
40 RETURN 

100 CLS 
101 PRINT AT 1 6 , 0 ; " I F YOU HAV 

E F I N I S H E D ENTERING BEACONS ENTE 
R 100 . OTHERWISE " 

102 PRINT -ENTER BEACON LATITUD 
E DEGREES" 

103 GOSUB 3 
104 I F UAL X S - 1 0 0 THEN GOTO 600 
103 GOSUB 130 
106 LET Y - Y + L 
107 LET L ( Y ) - L 
108 LET G ( Y ) - G 
109 I F V>Y THEN LET Y - V 
110 GOTO 100 
123 GOSUB 3 
130 LET LD=VAL X» 
133 I F LD>90 OR LD<0 THEN GOTO 

120 
140 PRINT AT 2 0 , 0 | - E N T E R MINUTE 

S 
143 GOSUB 3 
130 LET LM-UAL X * 
133 I F LM> =60 OR LM<0 THEN GOTO 
143 
160 PRINT AT 2 0 , 0 ! - N OR S ? 

m 

170 INPUT I « 
173 I F I « < > " N " AND I * < > " S " THEN 
GOTO 170 
180 PRINT AT 2 0 , 0 ! " E N T E R LONGIT 

UDE DEGREES 
183 GOSUB 3 
190 LET GD-VAL X* 
193 I F GD>180 OR GD<0 THEN GOTO 
183 
200 PRINT AT 2 0 , 0 1 " E N T E R MINUTE 

S 
203 GOSUB 5 
203 LET GM-VAL X« 
210 I F GM>«60 OR GM<0 THEN GOTO 
203 
213 PRINT AT 2 0 , 0 1 " W OR E ? 

• 

220 INPUT K« 
223 I F K » < > " E " AND K«<>"W" THEN 
GOTO 220 
230 PRINT AT 2 0 , 0 ; • LAT " | L D J " 

• I L M J - 9 | 1 9 , " L O N G " | G D | " "JGMJ" 

231 PRINT " I S T H I S CORRECT ? EN 
TER Y OR N" 

233 LET L - L D + L M / 6 0 

236 I F I * » " S " THEN LET L = - L 
240 LET GD + GM/ 60 
241 I F K*="W" THEN LET G » - G 
248 INPUT X* 
249 I F X « < > " Y " AND X * < > " N " THEN 
GOTO 248 
230 I F X * - " N " THEN PRINT AT 2 0 , 

o; • 

231 I F X S - - N " THEN GOTO 123 
233 RETURN 
300 PRINT AT I 6 , 0 1 " E N T E R " , , "NUM 

BER OF LEFT HAND BEACON" 
303 GOSUB 3 
3 1 0 LET BL -VAL X * 
320 PRINT "NUMBER OF CENTRE BEA 

CON" 
323 GOSUB 3 
330 LET BC-VAL X« 
340 PRINT "NUMBER OF RIGHT HAND 
BEACON" 
343 GOSUB 3 
330 LET BR=VAL XS 
333 I F BL >Y OR B O Y OR BR >Y THE 

N GOTO 663 
360 PRINT "WAIT ONE MOMENT" 
363 LET D L L - 6 0 * ( L ( B L ) - L ( B C ) ) 
370 LET D E L « 6 0 * ( G ( B L ) - G ( B C ) > * C 0 

S ( L ( B C ) / 1 8 0 * P I ) 
380 LET A-SQR (ABS DLL**2+ABS D 

EL**2> 
383 LET D E L A - D E L / A 
386 I F DELA>1 THEN LET D E L A - 1 
390 LET AP -ACS ( D E L A ) * 1 8 0 / P I 
400 I F L (BC > > L ( B L ) THEN LET AP« 

3 6 0 - A P 
300 LET D L R = 6 0 * ( L ( B R ) - L ( B C ) > 
310 LET D E R = 6 0 * ( G ( B R ) - G ( B C ) ) * C 0 

S ( L ( B C ) / 1 8 0 * P I ) 
320 LET B-SGR (ABS DLR**2+ABS D 

E R * * 2 ) 
323 LET DERB=DER/B 
326 I F DERB>1 THEN LET DERB=1 
330 LET BT=ACS ( D E R B ) * 1 8 0 / P I 
340 I F L ( B C ) > L ( B R ) THEN LET BT* 

3 6 0 - B T 
341 LET T IME=1 
342 GOSUB 360 
3 3 0 GOTO 1000 
560 PRINT AT 2 0 , 0 1 " E N T E R TIME I 

N 24 HOUR CLOCK 
361 PRINT • 

563 GOSUB 3 
366 I F LEN X*<4 THEN GOTO 363 
370 LET T « ( T I M E ) - X « 
373 RETURN 
380 PRINT AT 2 0 , 0 | " E N T E R SPEED 

IN KNOTS • 
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5 8 5 GOSUB 5 
5 9 0 L E T C S ( 2 > - X * 
5 9 1 CLS 
5 9 5 RETURN 
6 0 0 CLS 

6 0 5 P R I N T " E N T E R " , , " P TO F I N D E 
S T I M A T E D P O S I T I O N D TO D I S P L A 
V CURRENT STATUS C TO F I N D C 

OURSE AND D I S T A N C E " , " A TO ALTER 
A B E A C O N " , " S TO SAVE TO TAPE " , 
"B TO L I S T BEACONS " , " E TO ENTER 

B E A C O N S " , " F TO GO TO P O S I T I O N F 
I X I N G MODE" 

6 1 0 I N P U T X» 
6 1 5 I F X * = " C " AND PEEK 1 6 4 1 7 - 2 

THEN GOTO 7 6 5 
6 2 0 I F X * = " S " THEN GOTO 4 0 0 0 
6 2 5 I F X « = " A " THEN GOTO 2 0 0 0 
6 3 0 I F X * - " B " THEN GOTO 3 0 0 0 
6 3 5 I F X * - " C " THEN GOTO 9 5 0 
6 4 0 I F X * = " E " THEN GOTO 100 
6 4 5 I F X * = " D " THEN GOTO 8 0 0 
6 5 0 I F X » - " F " THEN GOTO 3 0 0 
6 5 5 I F X « - " P " THEN GOTO 8 4 0 
6 6 0 GOTO 6 0 0 
6 6 5 CLS 

6 7 0 P R I N T "BEACONS S E L E C T E D ARE 
NOT L I S T E D L I S T BEACONS" 
6 7 5 PAUSE 3 0 0 
6 8 0 GOTO 6 0 0 
6 9 0 L E T D L - L <51 ) 
6 9 1 L E T G G - G ( 5 1 ) 
6 9 2 CLS 
6 9 3 L E T V A R - 0 
6 9 4 L E T P O S - O 
6 9 5 P R I N T AT 0 , 0 J " I S D E S T I N A T 1 0 

N " I AT 3 , 0 J " L A T " J L « t 4 ) I "LONG " t 
G « ( 4 ) J A T 5 , 0 1 " E N T E R YES / NO" 

6 9 6 . I N P U T X * 
6 9 7 I F X * ~ " Y E S " THEN GOTO 7 1 3 
6 9 8 I F X*< > " N O " THEN GOTO 6 9 5 
7 0 1 CLS 
7 0 2 P R I N T AT 1 6 , 0 ! " ENTER L A T I T 

UDE OF D E S T I N A T I O N D E G R E E S . " 
7 0 3 GOSUB 1 2 5 
7 0 4 L E T L « < 4 ) - S T R * L D + " " + S T R * 

L M + I « 
7 0 5 L E T G * < 4 > - S T R * GD+" " + S T R * 

GM + K» 
7 1 1 L E T L < 5 4 ) - L 
7 1 2 L E T G ( 5 4 > - G 
7 1 3 I F L ( 5 4 ) - 0 THEN GOTO 7 0 1 
7 1 4 L E T L « L < 5 4 > 
7 1 5 L E T G - G ( 5 4 ) 
7 1 6 P R I N T AT 1 6 , 0 1 " I W I L L ONLY 

BE A MOMENT 
•a 

7 2 0 L E T D L D - ( L - D L > * 6 0 
7 2 5 L E T D E D - 6 0 * ( G - G G > * C 0 S < < < L + 

D L ) / 2 > / 1 8 0 * P I ) 
7 3 0 L E T D I S - S 9 R ( A B S D L D * * 2 + A B S 
D E D * * 2 > 

7 3 5 L E T C 0 = A C S ( D E D / D I S ) * 1 8 0 / P I 

7 3 6 I F D L > L THEN L E T C 0 - 3 6 0 - C 0 
7 3 7 L E T C U - C O 
7 4 1 L E T C 0 - 9 0 - C 0 

7 4 2 I F C 0 < 0 THEN L E T C 0 - C 0 + 3 6 0 
7 4 3 L E T C « ( 1 ) - S T R » I N T ( C 0 + . 5 ) 
7 4 4 CLS 
7 4 6 P R I N T "YOUR COURSE I S "J I N T 
( C 0 + . 5 U " D E G R E E S . " 
7 5 0 P R I N T ' D I S T A N C E " J I N T D I S } " 

. M I N T ( ( D I S - I N T D I S ) * 1 0 0 ) f " M I L 
E S " 

7 5 1 I F V A R - 2 THEN P R I N T "FROM E 
S T I M A T E D P O S I T I O N TO D E S T I N 
A T I O N " 

7 5 2 I F V A R - 2 THEN GOTO 7 6 1 
7 5 5 L E T Z - 9 9 9 
7 5 6 GOSUB 1 3 5 1 
7 6 0 GOTO 1 3 0 0 
7 6 1 L E T V A R - 0 
7 6 2 GOTO 8 0 9 
7 6 5 CLS 
7 6 6 P R I N T "ENTER L A T I T U D E OF PR 

E S E N T " , " P O S I T I O N , D E G R E E S . 

7 6 7 L E T V A R - 0 

7 6 8 GOSUB 125 
7 7 1 L E T L ( 5 1 ) - L 
7 7 2 L E T G ( 5 1 ) - G 
7 7 3 L E T D L « L 
7 7 5 L E T G G - G 
7 7 6 L E T L * ( 1 ) - S T R « L D * " " + S T R « 

LM* I * 
7 7 7 L E T G « ( 1 ) - S T R » GD+" " + S T R * 

GM + KS 
7 8 0 L E T T I M E - 1 
7 8 5 GOSUB 5 6 0 
7 9 0 GOTO 6 9 2 
8 0 0 C L S 
8 0 1 P R I N T AT 0 , O i " P O S I T I O N AT " 

• T * ( 1 ) • " HOURS " 
8 0 2 P R I N T 
8 0 3 P R I N T " L A T I T U D E " • L « ( l > 
8 0 4 P R I N T 
8 0 5 P R I N T " L O N G I T U D E " + G * ( 1 » 
8 0 6 P R I N T 
8 0 7 P R I N T "COURSE " + C * ( 1 ) + " S P E 

ED " + C * ( 2 ) • " KNOTS" 
8 0 8 P R I N T 
8 0 9 P R I N T " E S T I M A T E D P O S I T I O N A 

T " + T * < 2 ) + " HOURS" 
8 1 0 P R I N T 
8 1 1 P R I N T " L A T I T U D E " + L * C 2 > 
8 1 2 P R I N T 
8 1 3 P R I N T " L O N G I T U D E " + G * ( 2 ) 
8 1 4 P R I N T 
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8 1 3 P R I N T " T O RETURN TO I N D E X E 
NTER I 

8 1 6 I N P U T X« 
8 1 7 GOTO 6 0 0 
8 4 0 C L S 
8 4 1 I F CODE T * ( l ) - 0 OR CODE C * ( 

1 ) « 0 OR L ( 5 1 ) ~ 0 AND L ( 5 3 > THEN 
P R I N T - N O START P O S I T I O N OR COU 

RSE 

8 4 2 I F CODE T * ( 1 ) « 0 OR CODE C » ( 
1 ) « 0 OR L ( 5 1 ) * 0 AND L ( 5 3 ) « 0 THEN 

GOTO 6 0 5 
8 4 8 LET T I M E - 2 
8 4 9 GOSUB 5 6 0 
8 5 0 L E T T 2 - V A L T » < 2 , 1 TO 2 ) + ( V A 

L T « ( 2 , 3 TO 4 ) ) / 6 0 
8 5 5 L E T T l - V A L T « ( 1 , 1 TO 2 ) + ( V A 

L T » ( l , 3 TO 4 ) > / 6 0 
8 6 0 I F T 2 < T 1 THEN L E T T 2 - T 2 + 2 4 
8 6 5 L E T T M - T 2 - T 1 
8 6 6 GOSUB 5 8 0 
8 7 0 L E T DST«= VAL C » ( 2 ) * T M 
8 7 6 L E T D L - L ( 5 1 ) + D S T * ( S I N ( C U / 1 

8 0 * P I > / 6 0 > 

8 7 7 L E T G G - G ( 5 1 ) + ( ( ( D S T * C O S (CU 
/ 1 8 0 * P I ) / C 0 S ( D L / 1 8 0 * P I ) ) ) / 6 0 ) 

8 7 8 L E T V A R - 2 
8 7 9 GOTO 1 2 3 6 
9 0 0 D I M L ( 6 0 ) 
9 0 1 D I M G ( 6 0 ) 
9 0 2 D I M T ( 4 ) 
9 0 3 D I M C ( 4 ) 
9 0 4 D I M T * ( 4 , 4 ) 
9 0 5 D I M C * ( 4 , 6 ) 
9 0 6 D I M L » ( 4 , 1 6 ) 
9 0 7 D I M G « ( 4 , 1 6 ) 
9 2 0 L E T V - 0 
9 2 5 L E T V A R - 0 
9 3 0 L E T Y » 0 
9 3 5 L E T P O S - O 
9 4 0 GOTO 6 0 0 
9 5 0 C L S 
9 5 1 P R I N T "DO YOU WANT COURSE A 

ND D I S T A N C E " 
9 5 2 P R I N T AT 1 , 0 1 " F R O M PRESENT 

P O S I T I O N 
9 5 3 P R I N T AT 2 , O i " P L E A S E ENTER 

Y OR N 

9 5 7 I N P U T X * 

9 5 8 I F X » = " Y " THEN GOTO 7 6 5 
9 5 9 P R I N T AT 1 , 0 ; " F R O M L A S T F I X 

? " 

9 6 0 I N P U T X * 
9 6 1 I F X « - " Y ' THEN L E T P 0 S = 1 
9 6 2 I F X » « " Y " THEN GOTO 6 9 0 
9 6 3 P R I N T AT 1 , 0 ; " F R O M E S T I M A T E 

D P O S I T I O N * ? 
9 6 4 I N P U T X * 

9 6 5 I F X » - " Y " THEN L E T P O S - 2 
9 6 6 I F X « » " Y " THEN GOTO 8 4 0 
9 6 7 GOTO 9 5 0 

1 0 0 0 C L S 
1 0 0 1 P R I N T " E N T E R LHS H O R I Z O N T A L 

ANGLE D E G . " 
1 0 0 2 GOSUB 5 

r l 0 0 3 L E T N D - V A L X » 
1 0 0 5 I F N D > 1 7 9 OR ND<0 THEN GOTO 

1000 
1 0 0 6 P R I N T " E N T E R M I N U T E S " 
1 0 0 7 GOSUB 5 
1 0 0 8 L E T N M - U A L X * 
1 0 0 9 I F N M > - 6 0 OR NM<0 THEN GOTO 

1 0 0 7 
1 0 1 0 P R I N T N D t " DEG. " ; N M • " M I N " 
1 0 1 1 L E T N - N D + N M / 6 0 

1 0 1 2 P R I N T "ENTER RHS H O R I Z O N T A L 
ANGLE D E G . " 

1 0 1 3 GOSUB 5 
1 0 1 4 L E T MD=VAL X * 

1 0 1 5 I F M D > 1 7 9 OR MD<0 THEN GOTO 
1 0 1 3 

1 0 1 6 P R I N T "ENTER M I N U T E S " 
1 0 1 7 GOSUB 5 
1 0 1 8 L E T MM=VAL X * 
1 0 1 9 I F MM > » 6 0 OR MM<0 THEN GOTO 

1 0 1 7 
1 0 2 0 P R I N T M D I " DEG " i M M ; • M I N " 
1 0 2 1 L E T M - M D + M M / 6 0 
1 0 2 5 P R I N T " I AM WORKING I T OUT. • 

1 0 3 0 L E T Q = P I / 1 8 0 
1 0 4 0 L E T D P = A / ( 2 * S I N ( N * Q ) ) 
1 0 5 0 L E T D G = B / ( 2 * S I N ( M * Q ) ) 
1 0 6 0 L E T P N » D P * S I N ( ( A P + 9 0 - N ) * Q ) 
1 0 7 0 LET P E » D P * C O S ( ( A P + 9 0 - N ) * Q ) 
1 0 8 0 L E T G N » D G * S I N ( ( B T - 9 0 + M ) * Q ) 
1 0 9 0 L E T G E = D G * C O S ( ( B T - 9 0 + M ) * Q ) 
1 1 0 0 L E T C=SQR ( ( ( A B S ( G N - P N ) ) * * 
2 ) + ( ( A B S ( G E - P E ) ) * * 2 ) ) 
1 1 1 0 L E T TH*1 ACS ( ( C * * 2 + D P * * 2 - D G * 
* 2 ) / ( 2 * C * D P ) ) * 1 8 0 / P I 
1 1 2 0 L E T B F - A P + 2 7 0 - ( N + 2 * T H ) 
1 1 2 5 L E T X F = A B S ( B T - A P ) 
1 1 3 0 I F X F > 1 8 0 THEN L E T X F - 3 6 0 - X 
F 
1 1 3 5 I F ( 1 8 0 - N - M ) > X F THEN L E T BF 
= A P + 2 * T H - 9 0 - N 
1 1 4 0 I F BF< 0 THEN LET B F - B F + 3 6 0 
1 1 5 0 L E T NORTH«=PN + D P * S I N ( B F * Q ) 
1 1 6 0 L E T E A S T « P E + D P * C O S ( B F * Q ) 
1 1 7 0 L E T D - S Q R ( ( A B S N 0 R T H * * 2 ) + ( 
ABS E A S T * * 2 ) ) 

1 1 8 0 L E T B P - A C S ( E A S T / D ) * 1 8 0 / P I 
1 1 9 0 I F SGN N O R T H " - 1 THEN L E T BP 

' - 3 6 0 - B P 
1 2 0 0 L E T B P - 9 0 - B P 
1 2 0 5 C L S 
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ZX SIMULATION 

1210 I F BP<0 THEN LET BP=360+BP 
1214 PRINT AT 1 4 , 0 ; " B C N LHA 

BCN RHA BCN" 
1213 PRINT BLITAB 7 * ( I N T <N*100) 
) / 100, BC ; TAB 2 1 M I N T < M * 1 0 0 ) > / 1 0 
OI TAB 3 0 ; B R 
1220 PRINT "YOUR P O S I T I O N I S " , , 
, "FROM BEACON NUMBER " | B C , , , " B E A 
RING " ! I N T ( B P + 0 . 5 ) } " DISTANCE • 
; INT D I " . " J I N T M D - I N T D ) * 1 0 0 U " 

MILES" 
1221 LET I * = " N " 
1222 LET K*»" E " 
1223 LET V A R - 1 
1225 I F SGN ( L ( B C ) + N O R T H / 6 0 ) » - 1 
THEN LET I * = " S " 
1226 I F SGN (G C B C ) + E A S T / 6 0 ) * - 1 T 
HEN LET K*=" W " 
1230 LET D L - L < B C > + N 0 R T H / 6 0 
1235 LET G G « ( G ( B C ) + ( ( E A S T / C O S (L 
( B C ) / 1 8 0 * P I ) ) / 6 0 ) ) 
1236 LET L ( V A R + 5 0 ) « D L 
1237 LET G TVAR+50)"GG 
1240 LET D F - ( D L - I N T D L > * 6 0 
1265 LET GL=ABS GG 
1270 LET G F « ( G L - I N T G L ) # 6 0 
1285 LET L * ( V A R ) - S T R * INT DL+" D 
EG "+STRS INT ( ( D F * 1 0 0 ) / 1 0 0 ) + 1 * 
12*0 LET G«<VAR)»STR« INT GL+ " D 
EG "+STRS INT ( ( G F * 1 0 0 > / 1 0 0 ) + K * 
1292 POKE 1 6 4 1 7 , 0 
1293 I F VAR=1 THEN GOSUB 1350 
1294 I F VAR=2 AND P 0 S * 2 THEN GOT 
O 694 
1295 GOTO 801 
1300 PRINT AT 2 0 , 0 ; " E N T E R C TO C 
ONTINUE 
1305 PRINT AT 2 1 , 0 | " 

• 

1310 INPUT X* 
1320 I F X * < > " C " THEN GOTO 1310 
1325 I F X * « " C " AND Z<Y THEN GOTO 

3140 
1330 GOTO 800 
1350 LET C « ( L ) « " " 
1351 LET C * ( 2 > * " " 
1353 LET T « < 2 > - " " 
1354 LET L « < 2 ) » " " 
1355 LET G * < 2 ) » " " 
1360 RETURN 
2000 CLS 
2010 I F Y<1 THEN GOTO 3000 
2100 PRINT "ENTER NUMBER OF BEAC 
ON YOU WISH TO CHANGE" 
2110 GOSUB 5 
2120 LET V -UAL X * 
2130 I F V>Y THEN PRINT "NO SUCH 
BEACON TRY AGAIN" 
2140 I F V>Y THEN GOTO 2110 

2150 
2 1 6 0 

2170 
3000 
3005 
ENT 
3020 
3025 
DE 
3030 
3040 
3050 
3060 
"S « 
3070 
"W ' 

3080 
3090 
3120 

"THERE AR 

LET V»Y 
LET Y*VAL X * - L 
GOTO 102 
CLS 
I F Y«0 THEN PRINT 

NO BEACONS" 
I F Y«0 THEN GOTO 605 
PRINT AT 0 ,0»"BEACON LAT ITU 

LONGITUDE" 
FOR 2=1 TO Y 
LET U * » " N 
LET H * = " E " 

I F SGN L ( 2 ) « - L THEN LET V*= 

I F SGN G ( Z ) • - 1 THEN LET H*= 

LET L« 
LET G« 
PRINT 

ABS 
ABS 
z; • 

L ( Z ) 
G ( Z ) 

L ; " DE 
G " J I N T ( ( L - I N T L > * 6 0 + . 5 ) J V « J I N T 

G; " 
I Ht 
3130 
3150 
3140 
3145 
3150 
3155 
3156 

DEG "FLNT ( ( G - I N T G ) * 6 0 * . 5 ) 

I F PEEK 16442<5 THEN GOSUB 

NEXT Z 
GOTO 1300 
PRINT "ENTER C TO CONTINUE" 
INPUT XS 
CLS 

3160 PRINT AT 0 , 0 ; " B E A C O N LAT ITU 
DE LONGITUDE" 
3165 RETURN 
4000 CLS 
4005 PRINT "SET TAPE RECORDER TO 

RECORD AND PRESS NEWLINE" 
4010 INPUT S« 
4015 SAVE "NAV F I X " 
4020 POKE 1 6 4 1 7 , 2 
4025 CLS 
4030 I F PEEK 1 6 4 0 4 • 2 5 6 * P E E K 1640 
5 - 1 6 5 0 9 > 1 1 0 0 0 THEN GOTO 600 
4035 CLEAR 
4 0 4 0 GOTO 900 
9999 PRINT PEEK 16404+256*PEEK 1 
6 4 0 5 - 1 6 5 0 9 
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Z X 8 1 
BUSINESS 

Mailing List £4.95 
Inventory Control £4.95 
Financial Analyzer £4.95 
Slock Analyzer £4.95 
Critical Path Analyzer £5.95 
Bookkeeping £5.95 

ARCADE GAMES 
Packman £4.95 
Donkey Kong £4.95 
Snakebite £4.95 
Invaders £ 4 J 8 
Chess £4.95 
Star Voyage £4.95 

UTILITY 
Assembler £5.95 
Disassembler £5.95 
Compiler £5.95 
ZX Forth (High Level Language) £12.95 
Programmers Aid £5.95 
Loader (Hardware) £14.95 
AND MANY MORE EXCITING PROGRAMS Write lor free catalog 
Dealer enquiries welcome Orders payable by check or mter 
national money order in U S or British Pound Surface shipping 
included Add CI for air delivery 3 months warranty against 

defected merchandise Allow 28 days delivery 

DISCOUNT SOFTWARE INC. 
RCU PO Box 2530, New York, NY 10185 

Tel: (212) 486 0980 

HEARING IS BELIEVING 
Tele Sound 
SPECTRUM BEEP BOOSTER 
TE1IS0UND i* ready built and 
tested so that you can get the 
lull sound ol your Spectrum 
through any unmodified 
television set. black and white 
or colour. The unit is easy to 
fit in minutes without any 
previous experience as lull 
lifting instructions are 
provided. 

UUSOUND has been designed 
using the very latest ultra 
miniature components so it'* 
size is an lacredtMt 2 i 13 i lcm. 
tad Ills Rullt inside the Spectrum 
Three easy push-on 
connections are made to the 
Spectrum. The connections 
are clearly shown in a 
diagram that comes with 
lull fitting instructions. 

TELESOUND FEATURES 
. m%» m m m iwrnua rut tMU IUUSM 
' tor m m « n n u i n i nan i n a m u » s o u 
• UTMto a n a u u r m n N USHT m a i n omt 
. NOUIU as U IUII n o irisc LUMS • so WLIODK H UU curat itgnto 
. MRRWAU juiFuna WR HIOSSUT • i m u n RCWTI a m i I I J W B I I 
. cits » P T O W T » I T U I T R N I <u RNAUC • cowimu I M I L L oral U K M B 

HKLfMK MKMMCTE 
TELESOUND comes comple te with easy to fol low fitt ing 
instructions a nd costs £ 9 . 9 5 inc lus ive of post, pack ing 

etc. Please state your computer w h e n order ing. 

C O M P U S O U N D 
EJ 

DEPT: Z X 32 - 33 LANGLEY CLOSE. REDDITCH. WORCESTEHSH I IE . 

B98 OET. TELEPHONE: (0527 ) 2 1 4 2 9 ( 21439 A n n r r r p h o n e ) 

LOGO The new educational language with 
| Turtle graphics. Logo is an excellent 

tool for practically exploring designs and 
patterns giving experience of lengths, 

directions, angles, radii and colour 
Runs on a 48K 

Spectrum £ 9 . 9 5 v a t 

H O M E B U D G E T — Helps you save money by planning your cash for 
(he year ahead then displaying your accounts on useful bar charts utilising 
spectacular 3D graphicS- A professional program for 
those who hke to plan ahead £ 6 . 9 5 inc. VAT | 

See uson PRESTEL * 2473222 « 
S U P E R C H E S S 3 . 0 — The strongest che*$ program yet lor the 
Spectrum Computer Unlike other programs it employs artificial intelligence 
techniques to allow deeper searching 
along the mam line* of play £ 8 . 9 5 inc. VAT 

COMET KUMA TELECOM GOLD KUM001 

M A P O F U . K . - A large scale 75x60 mile scrolling map is now 
available on the 48K Spectrum. It is easy to use and extremely fast The program 
also includes a game using a drifting hot 
air balloon Educational and entertaining £ 1 1 . 9 5 inc. VAT 

Telex 849462 TELFAC KUMA 

H I S O F T P A S C A L — Virtually a full implementation of the language 
allowing the user to develop true high-level language skills while attaining 
execution speed dose to that of machine code r - i c ^ 
Complete with X page manual £25.00 inc. VAT 

Unit 12. Horseshoe Park, Horseshoe Road. Pangboum*. Berks RGB 7 JW 

Z E N E D I T O R / A S S E M B L E R - z e n a n a s you to write. 
assemble, edit and run programs in Z80 Assembly language These operate 
faster and take up considerably less memory space than 

| Basic programs A must for the serious beginner £ 1 2 . 5 0 inc. VAT 

H O R S E R A C E F O R E C A S T — Uses past and present races and 
information to forecast the chances of a horse winning. 
Can you afford to be without this program. £ 1 5 . 0 0 Inc. VAT 

and many more send for catalogue 

| Please tick box Q " for information 
| required, and tend coupon to : 

IK u m j Compuiers Ltd 
. 12. Horteshoe Park 

I HorMshoe Road. Pangbouma 
' Berk t RG8 7JW 

IC SHARP PC-5000 

£ SIRIUS 
SHARP PC 1500 

| | SHARP 700 
I >»MI 

I 
• 

• • 
• • 

• SHARP A 
Q SHARP 3441 
• SAGE MOM Sycum 
• APRICOT 
• EPSON HX-20 
• EPSON OX 10 
• NEW8RAIN 
• SPECTRUM 
• ELECTRONIC MAIL 
• PRINTERS 

SPECTRUM SOFTWARE I I • 
p in t (DPI 

• • • • • • • • 

B 
I 
• 

I 

I 
• 
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Unibersitp is>ofttoare 
LIBRARY OF ADVANCED MATH/STAT/ECON 
FOR SINCLAIR ZX81 AND SPECTRUM 

TAPE 1 : MATRIX OPERATIONS f ) . <+) £9.05 
§IDE A: inversion, multiplication, addition, subtraction, scalar multiplication and 
determinants ol matrices and vectors within one single program Any output can 
in turn be used as the input of the next operation without re-typing Capacities 
16K ZX81 :25X25, 16K Spectrum t 5X15, 48K Spectrum 48*48 
Side B: Determinants ot square matrices 
TAPE 2 : POLYNOMIALS <+| £6.95 
SIDE A; Includes quadratic equations (as degree 2 polynomials) and Newton-
Raphson and hall-interval search methods lor higher degree polynomials 
Computes the real roots with 8 digits ol precision. Si DE B Plot ol polynomials in 
any interval, values of real roots, extremum points. 
TAPE 3 : INTEGRATION (+) £6.85 
SIDE A: Simultaneous integration of two functions by Simpson's and trapezoidal 
rules Also computes the area enclosed between the two functions SIDE B: Plot 
of two functions in any interval Integrated area shaded 
TAPE 4 : SUPER-REGRESSION {•) £14.95 
SIDE A: A highly developed multivariate regression program with log/1 n option 
on each variable, allowing for exponential and geometnc regressions Displays 
estimated coefficients, standard errors, t-statistics. R'. corrected R :. F-statistic, 
degrees of freedom. Durbin-Watson statistic, variance-covanance matrix, matrix 
of correlation coefficients. INTERPOLATION and PLOT of residuals. Capacity 
examples (var.xobs.): 16K ZX81 : 2x400. 5x200, 10x100 16K Spectrum 
2X75.5X30,48K Spectrum: 2x1650, 5 x 9 0 0 . 1 0 x 5 0 0 SIDE B: Plot of bmanate 
regressions, slope, intercept. R1, standard deviation 
TAPE S : PROFESSIONAL LINEAR PROGRAMMING (*) £14.95 
SIDE A: A user Iriendly optimisation program capable of handling all sorts ol 
linear programming problems (any combination of < - > constraints and X,>0, 
X,<0. -a< X, <a sign constraints). Displays the cannon »cai equivalent of the 
primal, values of slack variables, dual problem and its solution. Capacity 
examples (var xcons): 16K 2X81 :10x21, 15X18. 20x13. 16K Spectrum 6x6, 
48K Spectrum 10x45. 25x35. 50x25. SIDE B : Solutions of simultaneous 
equations 

TAPE 6 : STATISTICS <*). (+> £14.95 
SiDEA: STATISTICAL TESTS AND DISTRIBUTIONS. Chi-square. Students t-,F-
. Mann-Whitney U. Wilcox on's Signed Rank tests andChi-square. Students t-, F-, 
Binomial, Poason and Normal distnbutions. Data on marry samples can be 
entered at once, sorted and bestc statistics displayed Capacity examples 
(sampxobs.). 16K 2X81 : 1x230, 2X110. 5x45. 16K Spectrum : not available. 
48K Spectrum:2x1300. 10x250.20x125. 
SIDE B DESCRIPTIVE STATISTICS. Analysis of ungrouped or grouped data 
Ungrouped data sorted and grouped Output includes mean, mean deviation, 
standard error, skewness. kurtosis. moments, Pearson's coefficient, etc. A 
comprehensive histogram with up to 30 class intervals, class frequencies, 
midpoint values. Capacities 2X81 450. 16K Spectrum: 200.48K Spectrum 
2000 
TAPE 7 : 8IBLIOFILE £9.95 
An academic indexing program to keep record of books and articles Loading 
and saving ot files, printingand listing of up lo 150 records in a file, searching 
for an entry and sorting records into alphabetical order. It is possible to 
modify, delete and add a record 

EDUCATIONAL SERIES 
INTRODUCTION TO ECONOMICS SET (48K Spectrum only) Basic concepts 
are introduced by extensive use of graphics, examples and exceroses. 
MICROECONOMICS I («-) £9.95 
SIDE A Demand and supply analysis, demand theory, cost-benefit analysis. 
SIDE B Budget line analysis, indifference curves, decision making In a market 
economy 
MICROECONOMICS II (+) £9.95 
SIDE A Cobb-Douglas production function, linear programmingandexcercises 
on linear programming SIDE B Theory of the firm, elasticity of demand. CES 
production function 
MACROECONOMICS (+) £9.95 
IS/LM curves, national income determination, aggregate demand and supply 
analysis, multipliers 
ECONOMIC GEOGRAPHY (+) £9.95 
SIDE A Von Thunen's model ol agricultural land use Locational rent and 
principle ol diminishing returns SIDE 8 Models of agricultural and urban 
land use 

(') Programs with IN PUT. CH ANGE.L PRI NT and SAVE -DATA facilities Spectrum 
versions of tapes 4 and 6 also embody MERGE/READ DATA facilities A 
common data file can be used with these programs 
(+) Recommended for "A" Level. Iirsl year university and poly students 

PLEASE SEND A5 SIZE S.A.E. FOR INFORMATION ON MICRODRIVE-
BASED PACKAGES. 
Tapes 1-6 : £60 Introduction lo economics set: £35 
All inclusive prices for the U.K. For overseas orders add 50p per cassette 
Dealers enquiries welcome 
Cheques payable to: UNIVERSITY SOFTWARE, 29 St. Peter's Street. 
London N1 6JP. Telephone : 01-359 0978 

THE SOFTWARE BANK 
NOW IS YOUR CHANCE 

TO TRY OUT PROGRAMS BEFORE YOU BUY 

Join us and get immediate access to a wealth of 
software by exchanging tapes 'on a temporary or 
permanent basis' with our members. 

FAST RELIABLE SERVICE 
ALL TAPES CHECKED BEFORE DESPATCH 

COMPUTERS REPRESENTED: 
ZX81 SPECTRUM BBC VIC20 

DRAGON 32 

(ENQUIRIES WELCOME FOR OTHER COMPUTERS) 

Only 50p per tape exchange plus p&p. Send £5 
Annual Membership Fee on full money-back 
approval and we will supply you with our information 
sheet and order form. 

Office: 
The Software Bank 
35 Alexandra Road 
Stoneygate 
Leicester 
LE2 2BB 

LOW COST 
BUSINESS SOFTWARE 

ZX81 16K 
ACCOUNTS PREPARATION 

Produces pnntouts of all prime entries, nominal ledger, profit 
and loss account and balance sheet Has 31 nominal ledger 
accounts 

Sole Trader — £17 50 Limited Company — £17 50 
(Combined Pnce — £25 00) 

SALES AND PURCHASE LEDGERS 
Produces day book, sales purchases and VAT analyses 
debtors/creditors listings and statements 50 accounts and 200 
monthly transactions 

Sales — £20 00 Purchases — £20 00 
(Combined Pnce — £25 00) 

SPECTRUM 48K 
ACCOUNTS PREPARATION 

Produces printouts of all prime entries, nominal ledger, trial 
balance, profit and loss account and balance sheet with 
supporting schedules Has 73 nominal ledger accounts and 
automatically calculates VAT 

Sole Trader/Partnership (up to 4) — £25 00 
Limited Company — £25 00 
(Combined Price — £35 00) 

SALES AND PURCHASE LEDGERS 
Produces day book sales 'purchases and VAT analyses, 
debtors/creditors listings and statements. 250 accounts and 
1000 monthly transactions Automatically calculates VAT 

£25 00 

All programs have been professionally developed and are being 
used by practising accountants and small businesses Supplied on 
cassette with operating instructions. 

Full details from 

HESTACREST LIMITED 
P.O. Box 19 Leighton Buzzard Beds LU7 0DG 

Tel 052 523 7785 
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SPECTRUM CAME 

w v. .v f 

w y / " H I -

Danger, magic, monsters 
and gold await you in 
Hugh walker's super 

Spectrum game. « 

You are a 'novice-hero' 
whose task is to raid the 
Warlock's mansion and find all 
his gold, using the keys which 
you find to unlock any doors 
and fighting off his pet 
monsters with your sword and 
shield. Each key may be used 
once only, but not all the doors 
are locked. 

The questionable ethics of a 
young hero turning thief are 
satisfied by the fact that the 
Warlock's treasure has been 
extorted from the oppressed 
peasants in his locality. Should 
you be successful, you will, no 
doubt, restore the gold to its 
rightful owners. The hero-
rating which you acquire 
directly reflects the amount of 
gold you have found, and no 
one. except the Warlock, can 
take this from you. (Indeed. it 
is possible that, in some future 
program, you will return as a 
wiser, stronger hero to deal 
with the Warlock perman-
ently!) 

- To find the treasure and the 
keys you must open doors, ex 
plore hallways and defeat 
monsters whenever the oppor-
tunity arises. However, you 
may not find anything and be 
given an opportunity to rest 
and build up your strength. 
This strength is limited and it is 
reduced by fighting, so the op-
portunity to rest is useful. The 
Warlock is away at the start of 
the game, but he may return 
and catch you. If he does he 
will either fight you. proving 
difficult to chase away, or he 
will use his magic to turn you 
into a small creature, robbing 
you of your hero status (hero-
rating). 

When you have collected all 
the treasure you will be con-

gratulated and told to find your 
way out " , . if you cant" The 
way out is through a door on 
level 0 so you are also told 
which level you are on. You 
then have to make your way to 
level 0. open the door (which 
may be locked) ana leave, 
triumphantly. 

Whenever you are con-
fronted by a monster or the 
Warlock himself in a fighting 
mood, you will be given the op-
tion to "hit it (him)" or to "run 
away". You cannot kill the 
monsters (you are only a 
young hero) but you can chase 
them away. However, some 
are difficult to defeat and each 
blow you deliver uses up some 
of your strength. If you use up 
all your strength, then you 
have lost! Nevertheless, if you 
choose to run away you witl be 
called a COWARD and lose 
some of your HQ (hero-
quotient). and you MAY lose 
some treasure .or, you 
MAY be trapped by the 
monster. Your HQ is a factor in 
calculating your "Hero-
rating . . so your honour is at 
stake! If your attempt to hit the 
monster, or Warlock, fails to 
chase it away or your attempt 
to run away has been unsuc-
cessful, you wilt be given the 
option to 'hit it' or 'run away" 
again. 

As you move around the 
mansion you will find one Of 
three locations: 'Door ' , 
'Hallway' and 'Stairway'. 

Oh! By the way, only the com-
puter knows what the total 
amount of treasure to be found 
is and it won't tell you until you 
have reached that amount (it 
will be between 1500 and 
2500 coins). Good luck! 

tn the Aug/Sept issue of ZX 
Computing we printed a pro-
gram called House of Horror 
for the ZX81 by Chris Cox. 
Hugh Walker has modified it 
for the Spectrum and added 
many new items which turn it 
into a totally different pro-
gram! 

One of the problems with 
adventure games is that you 

can often complete the game 
from the knowledge gained by 
entering it. Hugh has adopted 
two methods to prevent this 
from spoiling your pleasure. 
Firstly he has not REMmed the 
listing and has laid it out in an 
illogical way, and secondly he 
has used random elements to 
provide surprises without los-
ing too much player skill. 

Door :(may be locked) :you have two options : 'Open' 
or 'Leave'. 
If you open the door, you may find a reward. . . or a 
monster . . or nothing, and have to leave. If the door 
is locked and you have no key. then you have to 
leave . . each time you leave a location, whether by 
cnoice or not, you risk meeting a monster, which may 
result in toss of treasure. 
Hallway : three options : 'Move'. 'Explore', or 
'Status'. 

Move: moving backwards or sideways may result 
in a bump on the head from a low beam, causing 
some loss of strength; moving forwards is safe 
because you would see the low beam in front of 
you! 
Explore: you may find treasure, a key, a rest, a 
monster or another location or nothing and have to 
leave. . . with the same risk as above. 
Status: Lists your possessions, what level you are 
on and returns you to the options 'Move, Explore or 
Status' when you are ready. 

Stairway :three options : 'lip', 'Down' or 'Leave'. 
You will not know if the stairway goes up or down un-
til you try. If you make the wrong choice you will 
have to leave. 



SPECTRUM CAME 

creased when you beat each monster and the 
length of each monster's name (for tabulation in 
lines 3090 and 3110). 

z(1 1) : The length of the BEEPs in line 4000. 
y(11) : The pitch of the BEEPs in line 4000. 

2 The following are 'single' variables, 
hi : High Score, carried forward to successive games 

Chi* - 'hr') 
*hr : Hero-rating, ie overall score in each game, 
hq : Hero-quotient, increased by defeating monsters 

(by a randomly-adjusted value of 'g'). 
ded : The number of monsters beaten, 
ht : The force of your blow when you hit a monster 

(randomly selected), 
bio : The value by which a successful blow reduces 

the monster's endurance, 
mn : Random value (1 to 9) to select monster from 

m$ (array), and associated values o f 'm ' , 'n', and 

str : Your strength, initially 500: reduced by fighting 
or bumping your head: increased by resting, 

wl : The value by which 'str' is reduced when you 
bump your head (randomly selected), 

tres : The maximum amount of treasure to find (bet-
ween 1500 and 2500; randomly selected), 

tr : A logic variable to change course of program 
when 'tres' has been reached. It prevents more 
treasure being found and allows you to leave from 
line 1630 if you are on level 0. 

csh : The amount of treasure you possess, 
cn : The amount of treasure found each time, 
ky : The number of keys in your possession, 
wy : Random value (1 to 3) to select a$ and direct 

GO SUB in line 140. 
fl : The level (floor) which you are on. 
bp : Used in lines 400 to 460; 'bp' = + 1 'Up' and 

bp= - 1 for 'Down': it alters 'fl* and the pitch of 
the BEEP routine (line 460). 

(*Your hero-rating iscalculatye by adding 'csh' + ('ky' *5) + 
'hq' and is uprated each time you change your location). 
In the course of the program T , 'i' and 'h* are used as FOR-
NEXT variables for various purposes. 

Please note: 1 Unlablled Random-values are used to direct 
some of the "GO T 0 s \ 
2 INKEY$ is used for your responses to the 
various options offered you. This allows 
single-key entries to speed up operation of the 
game. However, PAUSES and BEEPs have to 
be used to slow down the display. 

Program description 

Line 20 : Initialise High Score for successive 
games. 

Lines 50 to 60 : Initialise each game (routine com-
pleted by calling subroutine 5000 to 
5500) 

Lines 100 to 1 50 : 'Core-routine' to which all other 
routines return. 
Selects and PRINTs locations and 
directs GO SUB for each. 

variables 

1. The following are DIMensioned arrays, READ from DATA. 
m$(9,9) : The name of each monster (and Warlock). 
a$(3.9) : The three locations found (door, hallway, stair-

way). 
k$(3,6) : The three small creatures into which the Warlock 

may turn you. 
m(9) : The resistance of each monster to your blows. 
n(9) : The endurance of each monster to withstand 

successful blows. 
g(9) : The value by which your Hero-quotient is in-

Location: (lines 200 to 460) 
Lines 200 to 220 : 'Hallway' PRINTs and acts on op-

tions, using 'GO TO' : 500, 600, or 
700. 

Lines 300 to 330 : 'Door' PRINTS and acts on options 
using 'GOTO': 800 or 8200. 

Lines 400 to 460 : 'Stairway' PRINTs and acts on op-
tions, routine complete. 

Response to 'Helway' routine (lines 500 to 780) 
Lines 500 to 520 : Move selected by INKEYs " 1 " in line 

220; PRINT'S etc options (complete). 
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Line 600 

Lines 700 to 780 

: 'Explore' selected by INKEYs " 2 " in 
line 220; uses 'GO TO' line 1650. 
: 'Status' selected by INKEYs " 3 " in 
line 220, PRINTS possession, score, 
what level you are on and returns to 
line 200 when you are ready. 

Lines 1100 to 

Response to 'Door' routine 
Line 800 : 'Open' selected by INKEYs " 1 " in 

line 320. 
Random chance of: (GO TO 1 500 door 
locked) or (GO TO 1600 door open). 

Responses to 'Explore' and 'Door opens' (lines 1000 to 
1460) 
Lines 1000 to 1 800 : "Meet Monster' routine; Selects 
Ifrom 1 650) monster, PRINTS and acts on options 
(or 8200) to fight (GO TO line 3000) or run 

away (GO TO line 8500) or random 
chance of monster stealing gold in-
stead of fighting and if Warlock is 
met, random chance of Warlock using 
magic (GO TO line 17001. 

11 50 : 'Find gold' routine, from tine 1650 
(also from line 31 30). 
If maximum amount has not been 
found, calculates amount of each find 
(amount reduces in proportion to total 
already found), PRINTs amount found 
and increments gold score, then 
checks gold score against maximum. 
: 'Find key' routine from line 1 650 
(also from line 31 30). 
Random chance of finding a key, or 
another location. If a key is found, 
PRINTs and increments one key to key 
score. 
: 'Find nothing' routine; uses lines 
8000 to 8210 to complete routine. 
: 'Find rest' routine; random chance of 
finding rest or another location. If rest, 
then PRINTs, BEEPs and increments 
strength score. 

Lines 1200 to 1 220 

Line 1300 
(from 1650) 
Lines 1400 to 1 460 
(from 1650) 

Continuation of 'Door 
line 800 
Lines 1500 to 1 550 : 

routine: llineds 1 500 to 1 650) from 

: 'Door locked' routine; checks if you 
have a key (if not then GO TO 65001. 
If you have a key, then asks if you 
want to use it? (if "No" GO TO 
65001. If "Yes" then decrements one 
from key-score and carries on to line 
1600. 

Lines 1600 to 1650 : Door opens' routine; (from line 
1 550 or line 800). 
PRINTs, uses 4100 for BEEPs, checks 
if you have finished and randomly 
selects 'GO TO' : lines 1000, or 1100 
or 1200 or 1 300 or 1400. 

END routines : (Lines 1 700 to 2050) 
Lines 1700 to 1 770 : 'Bitter End' routine; (Warlock 'uses 

magic') from line 1030. 
PRINTs, selecting k$ from array, uses 
line 1 900 to 1 950 to complete. 

Lines 1800 to 1880 : 'Successful End' routine; from line 
1630. 
PRINTs scores and uses 1 900 to 
1950 to complete. 

Lines 1900 to 1950 : 'Hi score' and 'Play again' routines; 
from lines 1 770, 1 880 or 2050. 
Increments High Score and asks if you 
want to try again. If "Yes" then goes 
to line 50; if "No" then STOPs. 

Lines 2000 to 2050 : 'Out of Strength' routine; from line 
3010. 
PRINTs and uses lines 1850 to 1950 
to complete. 

Lines 2500 to 2570 : 'All treasure found' routine; from line 
1140. 
PRINTs, sets logic variable tr to 1, 
returns to 'core-routine' (L 100). 

Fight Routine (lines 3000 to 31 30), from line 1080.' 
Lines 3000 to 3040 : Calculates the force of your blow, 

decrements strength, checks to see if 
you injured the monster, if you did, 
then 'GO TO' tine 3050, 
if you did not. then goes to line 1050 
for another try. 

Lines 3050 to 3130 : Calculates how badly you hurt the 
monster, decrements monster's 
endurance; if monster is still fit to 
right, then returns to line 1050, 
if monster is not fit to continue then 
PRINTs, increments 'hero-quotient', 
uses GO TO': 1100 or 1 200 for 
reward. 

Line 3500 

Lines 4000 to 4500 

Lines 5000 to 5190 

Line 5500 

Lines 6000 to 6050 

Line 6500 

Line 8000 

Lines 8200 to 8210 

Lines 8500 to 8530 

Line 8520 

Line 8540 

Lines 9000 to 9050 

: 'Title' subroutine: PRINTs title, used 
by various parts of program to which 
it returns. 
: BEEP routines (subroutines). Returns 
to 'core-routine' if 'GO TO 4000' etc 
is used. 
: 'Initialise routine' subroutine called 
by line 60. 
DIMs arrays, READs arrays from 
DATA (lines 7500 to 78001, PRINTs 
instructions and intialises variables, 
uses line 5500 to continue. 
: 'CONTINUE' routine; from various 
parts of program, returns to 'Core-
routine' (12001 
: 'Monster steals gold' routine; from 
line 1040. 
PRINTs, decrements gold-score, 
PRINTs new gold-score, checks if new 
gold score is below maximum and 
resets tr if necessary. 
: "No!" routine from lines 1510, 
1 540; uses GO TO 8000 to continue. 
: 'Leave routine' from lines: 320, 
430, 1 300, 1 460 and 6500 - car-
ries on to L 8200. 
: Random chance of meeting another 
monster. From lines 330, 420 
and 8000. 
: 'Run away' routine; from lines 1070. 
PRINTs "Coward" and decrements 
'hero-quotient' then random chance 
of: 
: (a) Dropping gold uses GO TO 6010 
to decrement gokf-score and return 
to 'core-routine'. 
: (b) being trapped; returns to line 
1050 for another try. 
: 'SAVE' routine; accessed by 
'BREAK', 'GO TO 9000*. 

Further 
developments 

1. A lateral dimension could be added to this program so that 
the 'Move' routine translates sideways, forwards or 
backwards; within a 2-dimensional array from a fixed entry 
point to a fixed exit point, maintaining the vertical dimension 
C m requirements to qualify for successful exit at line 1630. 
This exit point could be randomly generated in each game 
and added to the exit requirements at line 1630. 

2. A random value could be generated (say between 0 and 10) 
as the vertical dimension which 'fl' would have to equal to 
qualify for successful exit at line 1630. 
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10 KEM WARLOCK 
2 0 LET h i « 0 
5 0 PAPER o : INK BORDER o : C 

LS 
6 0 GO SUB 3 0 0 0 

100 LET wy« INT ( RND *3> + l 
110 CLS : P R I N T " You + i n d a 

a * ( w y ) 
120 L E T h r = c s h + k y * 5 + hq 
140 GO SUB 1 0 0 + 1 0 0 # w y 
150 GO TO 100 
2 0 0 P R I N T * " < 1 ) M o v e ; ( 2 ) E x p l o r 

e i ( 3 > S t a t u s " 
2 1 0 PAUSE 0 : I F I N K E Y * < " 1 " OR 

I N K E Y * > " 3 " THEN GO TO 2 1 0 
2 2 0 GO TO 4 0 0 + 1 0 0 * VAL INKEY® 
3 0 0 P R I N T * " < 1 » O p e n ; ( 2 ) L e a v e • 

3 1 0 PAUSE O: I F I N K E Y * < " 1 " OR 
I N K E Y * > " 2 " THEN GO TO 3 1 0 

3 2 0 I F I N ^ E Y * » " 1 " THEN GO TO 
800 
3 3 0 GO TO 8 2 0 0 
4 0 0 P R I N T ' - ( 1 ) Up i ( 2 ) Down; 
( 3 ) L e a v e " 
41O PAUSE 0 : I F I N K E Y * < " 1 " OR 

I N K E Y * > " 3 " THEN GO TO 4 1 0 
4 2 0 I F I N K E Y * » " 3 " THEM GO TO 
8200 
4 3 0 I F INT ( RND *3> THEN PR I 

NT * " No way ' } ( " u p ! * AND INKEY 
* 1 - ) s t "down 1 " AND I N K E Y * = " 2 
" ) i : GO TO 8 0 0 0 

4 4 0 LET b p = ( I N K E Y * » " l " ) - < INK 
EY* 3 * 2 " ) 

4 5 0 LET * l « - f l # b p : PRINT * • O . K . 
You a r e r.ow or* l e v e l " ; 4 1 
4 6 0 FOP 4 = 2 TO 30 STEP 2 : BORDE 

R INT M / 4 > : BEEP . 0 5 , * * b p : HEX 
T DORDER C : RETURN 

5 0 0 P R I N T * " 1 : F o r w a r d 2 : B a c k 3 : 
L e - f t 4 : R ; g h t * 

5 1 0 PAUSE C : I F I N K E Y * > " 1 " AN 
V INT { RND *2> THEN P R I N T 
v o u r u n i n t o a low b e a m " * * " ar.d 
h u r t y o u r h e e d " ; : GO SUB 4 5 0 0 : L 
ET w l = INT C RND * 5 > + 1 : LET s t r = 
s + - - w l * 1 0 : P R I N T " O u c h " 

5 2 0 PAUSE 5 0 ! RETURN 
6 0 0 GO TO 1 6 5 0 
7O0 CLS : P R I N T TAB 12 i "STATUS 

• 

7 1 0 ° R I N T • " Y o u h a v e : " 

7 2 0 P R I N T * TAB 7 ; " A s w o r d and 
s h i e l d " 

7 3 0 P R I N T ' T A B 7 1 " S t r e n g t h . . . . 

" s s t r 
7 4 0 P R I N T * TAB 7 } " G o l d c o i n s . . 

" 1 c s h 
7 5 0 P R I N T ' TAB 7 ; " K e y s 

" i ky 
7 6 0 P R I N T * TAB 7 ; " M o n s t e r s Bea 

t e n . . " ; d e d 
7 7 0 P R I N T * TAB 7 ; " H e r o r a t i n g . 

" ; h r 
7 8 0 PRTNT » * TAB 7 ; " Y o u a t e o n 

l e v f l - M l ; GO SUB 5 5 0 C : GO TO 
200 

8 0 0 GO TO 1 5 0 0 + 1 0 0 * INT ( RND * 
2 > 

1000 LET P>n= INT ( RND * l ? ) + l 
1 0 1 0 CI.S : P R I N T ' " S U D D E N L Y 1 " * * 
" Y a t j meet t h e " j i r .$ (wn) 
1020 FOR 4 = 7 TO 2 1 : BEEP . 0 4 , 1 0 : 

BORDER INT ( RND * 7 ) : B E E ° . 0 5 
, 1 0 : NEXT 4: BORDER 0 
! 0 3 0 I F NOT INT ( PND * 5 * AND 
inn®? THEM GO TO 1*>00 
1040 I F NOT INT ( RND * 1 0 ) THE 
N GO TO 6 0 0 0 
1050 INPUT " " : P R I N T ' " What do 
y o u d o " * " * * " * ! ) H i t "5 ( " i t " AND m 
n < 9 ) ; ( " h i rr" AND » n « 9 ) J " ! (2> Ru 
r a w a y * " 
1060 PAUSE O: I F I N K E Y * < " 1 " OR 

I N K E Y * > " 2 " THEN GO TO 1 0 6 0 
1070 I F I N K E Y * - " 2 " THEN GO TO 

8 5 0 0 
1080 I F I N K E Y * « B 1 " THEM GO TO 

3 0 0 0 
1 1 0 0 I F t r THEN PAUSE 5 0 : RETL'R 
N 

1110 LET c n * INT < RND * ( 5 0 0 / < I 
NT ( c s h / 5 0 0 ) • 1 > ) > + 5 0 
1120 P R I N T * INK 6 ; " You f i r d "J 
c n ; " g o l d c o i n s . " 
1 1 3 0 LET c s h - c s h + c n 
1 1 4 0 I F c s h >» t r e s THEN GO TO 
2 5 0 0 
I ! 5 0 GO TO 4 1 0 0 
1 2 0 0 I F INT ( RND * 2 ) THEN PAU 
SE 5 0 : RETURN 
1 2 1 0 P R I N T *" You f i n d a k e y . " 
1 2 2 0 LET U y = k y + l : GO TO 4 1 0 0 
1 3 0 0 P R I N T *" N o t h i n g t h e r e " ; : G 
O TO 8 0 0 0 
1400 I P I N T ( RND * 2 ) THEN RET 
URN 

! 4 1 0 P R I N T ' " You f i n d some s o n e 
" ' ' " f o o d a n d w i n e . " * * " H a v e a r 
e s t . " 
1 4 2 0 LET s t r = s t r + INT ( RMD * 5 0 > 
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+ 5 : I F s t r > 5 0 0 THEM LET s t r = 5 0 0 
1 4 3 0 P R I N T ' " Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 
ZZZZZ Z Z Z Z Z " 
1 4 4 0 POR TO 5 : BEEP 1 . 5 , - 4 8 : 

BEEP 0 . 2 , - 4 7 : PAUSE 2 5 : NEXT f 
1 4 5 0 P R I N T ' ' " O h d e a r ! T i m e t o 
g o . " ; 
1 4 6 0 GO TO 8 0 0 0 

1 5 0 0 P R I N T * " D o o r l o c k e d ! " ; : GO 
SUB 4 5 0 0 1 P R I N T " . . . . H a v e y o u a 
k e y ' " 

1 5 1 0 PAUSE 5 0 : I F k y < 1 THEN GO 
TO 6 5 0 0 
1 5 2 0 P R I N T ' " Y e s . " ; * . PAUSE 2 0 : 
P R I N T " d o / o u w a n t t o u s e i t ? ( Y / 
N) " 

1 5 3 0 PAUSE 0 : I F I N K E Y * <> " y " 
AND I N K E Y * <> " Y " AND I N K E Y * 

C> " r»" AND I N K E Y * <> "N" THE 
N GO TO 1 5 3 0 
1 5 4 0 I F TNKEY* = " r»" OR I N K E Y * 
= " N " THEN GO TO 6 5 0 0 
1 5 5 0 P R I N T * " Y«?s U n l o c k do 
o r . " ; : L E T k y « k y - l : PAUSE 2 0 : PR 
INT " . . . c l i c k " 
1 6 0 0 P R I N T »" T h e d o o r o p e n s . " ; 
16 1C GO SUB 4 I CO 
1 6 2 0 P R I N T " I c o k • " 
1 6 3 0 I F NOT f l AND t r THEN 3 0 
TO 1 ?OC 
l ^ O PAUSE 5 0 
1 6 5 0 G*? TO 1 0 0 0 * 1 0 0 * INT ( PND * 
5 > 

1 7 0 0 CLS : GO SUB 3 5 0 0 
! 1 0 PPTNT * TAB 9 ; "THE B I T T E R E 
ND" ' TAB 9 ; " * * * * * * * * * * * * * * " 
1 7 2 0 PRINT ' * " Y o u w e t y o u r E 
nd * t t h e " 
1 7 3 0 P R I N T ' " h a n d s o f t h e WA 
R L O C K . " ' * " He t u r n e d / o u i n t o 

a " ; l / * < INT t RND * 3 ) + l > 
1 7 4 0 P R I N T * " Y o u r H e r o - r a t i r . 
g WAS " ; h r 
1 7 5 0 P R I N T • INK 6 ? " Y o u f c u n 
d " ! c s h ; " g o l d c o i n s . " 
1 7 6 0 GO SUB 4 0 0 0 : P R I N T AT 1 9 , 1 
O i " N O W HOP I T ' " : PAUSE 2 0 : P R I N T 

AT 1 9 , 1 4 ; " " t AT 1 8 , 1 4 } " H O P " 
: PAUSE 1 0 : P P I N T AT 1 8 , 1 4 ; " 
" ; AT 1 9 , 1 4 ; " H O P " 
1 7 7 0 GO TO 1 9 0 0 
1 8 0 0 GO SUB 3 5 0 0 
1 8 1 0 P R I N T * TAB 8 } " C o n g r a t u 1 a t i 
o»" s ? " 

1 8 2 0 P R I N T ' " Y o u ' v e c h e a t e d t 
he W a r l o c k " 
1 8 3 0 P R I N T ' TAB 8 ; " a n d h i s p e t s 
| U 

1 8 4 0 FOR l - l TO 3 : GO SUB 4 1 0 0 : 

NEXT i 
1 8 5 0 P R I N T * INK 6 ; " Y a u f o u n d 

" t c s h j " g o l d c o i n s . " 
1 8 6 0 P R I N T ' " Y o u h a v e " ; k > < ; " 
k e y " : ( " s " AND k y < > 1 ) ; " l e f t . " 
1 8 7 0 P R I N T * " You d e f e a t e d " ; d 
p d i ' M o n s t e r s . " 

1 8 8 0 P R I N T " Y o u r h e r o - r a t i n g 
C M " AND s t r >0 ) ; ( "wa" AND s t r 

<« 0> J " s " ; h r 
1 9 0 0 I F h r > h i THEN L E T h i - h r 
1 9 1 0 P R I N T AT 2 1 , 7 ; " H i g h e s t S c o 
r e : " 5 h i 
1 9 2 0 I N P U T " " J P R I N T « o i TAB 7 ; " 
A n o t h e r g o ( Y / N ) " : PAUSE 0 
1 9 3 0 I F I N K E Y * a " Y " OR I N K E Y t 
« " y " THEN C L S : GO TO 5 0 
1 9 4 0 I P I N K E Y * = " n " OR I N K E Y * 
» " N " THEN STOP 
1 9 ^ 0 GO TO 1 9 2 0 
2 0 0 0 GO SUB 3 5 0 0 

2 0 1 0 ° R I NT Y o u ' v e r u n o u t o 

f s t r e n g t h . " 
2 0 2 0 P R I N T • " T h e W a r l o c k h a s 
rton a g a i n ' " 
2 0 3 0 GO SUB 4 0 0 0 
2 0 4 0 P R I N T ' TAP S j ' B e f o r e y o u d 
i e d " 
2 0 5 0 GO TO 1 3 5 0 
2 5 0 0 GO SUB 4 1 0 0 : CLS : P R I N T A 
T 1 , 1 0 ? " W E L L D O N E ! " 
2 5 1 0 P R I N T TAP 3 1 " Y o u h a v e f o 
u n d a l l o f " 
2 5 2 0 PRINT * TAB 3 1 " t h e W a r l o c k ' 
s t r e a s u r e 1 " 
2 5 2 5 P R I N T * TAB 3 I " N o w g e t o u t " 
; : PAUSF 2 0 : P R I N T " . . i - f y o u c a n 
i • 

2 5 3 0 P R I N T ' • TAB 3 ; " Y o u a r e cr. 
l e v e l " I f l 
2 5 4 0 P R I N T * TAB 3 ; " T h e way c._t 
i s t h r o u g h " 
2 5 5 0 P R I N T • TAB 31 " a d o o r o n t e 
v e l 0 " 
2 5 6 0 -PAU^F ZO: PRINT TAB 101 
" G o o d l u c k ' " 
2 5 " , 0 t FT t " = l : GO TO 5 5 0 0 
3 0 0 0 L E T h t - I N T ( RND * 1 0 ) + I 
3 0 ! 0 LET s f = s t r - h t * t I N T ( RND 
* 2 > M > : TF s t r C l THEM GO TO 2 0 0 
0 

3 C 2 0 I F h t > m ( c m > THEN GO TO 3 0 5 
0 

3 0 3 0 P P I N T ' " Y o u d i d n ' t h u r t t h 
e " • rn* (mn ) 

' 3 0 4 0 GO SUB 4 5 0 0 : GO TO 1 0 5 0 
3 0 5 0 L E T b 1 o » h t - m ( m n > 
3 0 6 0 P R I N T * ( " You h u r t t h e " AN 
D b i o > • 3 ) 1 ( " V o u f r i g h t e n e d t h 
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e ' AMD b i o <» 2 ) | m * < m n ) : GO SL»P 
4 100 

3 0 7 0 L E T n I n n ) = n (mn! - b ! o 
3 0 8 0 I F n l n n X l THEN GO TO 3 1 1 0 
3 C 0 I F n (*nn ) <* 3 THEN P R I N T * " T 
KA " j m T . ' m n M TO g ( m n ) ) | " l o c k s v 
e r y 1 1 1 . " 
31 CO GO TO 1 0 5 0 
3 1 1 0 PAUSE 5 0 : P R I N T " The " } mS 
b n ) ( TO g ( m n > ) i " r u n s a w a y " : GO 

SUB 4 1 0 0 : P R I N T ' " BUT y o u r s t r 
e n g t h i s now " ; s t r 
3 1 2 0 LET h q = h q + g ( m n ) * < INT ( RND 

* 3 ) + l ) : LET d e d = d e d +1 
3 1 3 0 GO TO 1 1 0 0 U 0 0 * I N T < RND * 
2 ) 
3 5 0 0 CLS : P R I N T AT l , 1 2 i " W A R L C 
CK " " TAP 1 2 ; " * * * * * * * " : RETURN 
4 0 0 0 FOR 4 TO 1 1 : BEEP z ( f ) , y < 
4 ) : NEXT 4 : RETURN 
4 1 CO FOR f»=10 TO 2 0 : FOR h » 0 TO 
3 : BORDFR h : BEEP , 0 1 6 , f * 2 - h : NE 
XT h : NEXT + : BORDER 0 : RETURN 
4 5 0 0 FOR + - 5 TO 6 : BEEP . 5 , - 6 * + ! 

NEXT 4\ PAUSE 5 0 : RETURN 
5 0 0 0 GO SHR 3 5 0 0 
5 0 1 0 P R I N T AT 1 5 , 6 J " I n s t r u c t i o n 
s • f o i l ow" 
5 0 2 0 GO SUB 5 5 0 0 : GO SUB 3 5 0 0 
5 0 3 0 D I M m t ( 9 , 9 ) : D I M a * ( 3 , 9 > 
5 0 4 0 D I M m < 9 ) : D IM n ( 9 > : D IM g ( 9 
) 
5 0 5 0 D I M k * < 3 , 6 > : D IM z ( l l ) : D I M 

y < 11 > 
5 0 6 0 RESTORE : FOR 4 =* I TO 9 : REA 
D m » t ( ) : READ m ! f >: READ n (-f ) : P 
EAD g ( - f ) t NEXT 4 
5 0 7 0 FOP f i i l TO 3 : READ a * ( * ) : N 
EXT t 
5 0 8 0 FOP TO 1 1 : READ r (-f ) I R 
EAD y ( 4 ) : NEXT 4 

5 0 9 0 FOR * = 1 TO 3 : PEAD N 
EXT 4 

5100 PRINT •» You are a n o v i c e h 
e r o r a i d i n g " ' T A B 5 i " t h e W a r l o c 
I: * s Mans i o n . " 
5 1 1 0 PRIM"*- " Y3u h o p e t o f i n d h 
i s "? F L A S H I I PAFER 6', "TREASURE 

5 1 2 0 P ° T N T ' " Th® War 1 ocU 
i s away " ' * TAB 13 ! FLASH 1; 
• B U T " I PLASH n 
5 1 3 0 He ( a s 1 e f 1 h i s 
t s gt. a r t i t ! " 
5 * 4 0 P R I N T * *"BEWARE THE RETURN 
OF THE WARLOCK" 
5 1 5 0 FOR TC 3 : FOP i = 4 TO 7 ; 

- n o Tn PEEP . 0 1 , f M * h : B 
p p n p p PEEP . 0 1 , i • h - - f : BORDER 

I : PEEP . 0 1 , h + f - i : BORDER f : NEX 
T K: NEXT I : NEXT 4: BORDER O 
5 1 6 0 LET h r = 0 : LET t r » 0 : LET ky = 
O 

5 1 7 0 LET t r e s M 5 0 0 + 1 0 0 * I N T i RN 
D * 1 0 > 
5 1 9 0 LET f l - O : LET d e d « 0 : LET hq 
» 0 

5 1 9 0 LET s t r * 5 0 0 : LET c s h = 0 
5 5 0 0 P R I N T AT 2 1 , 3 ; " P r e s s a n y U 
e >• t c C O N T I N U E " : PAUSE 0 : CLS : 
RETURN 
6 0 0 0 PPT NT ' " Who U n c c k s y o u o v e 
r a n d " ' * " taP.es some o f y o u r g o l 
d . " 

£ 0 1 0 LET c f h > c s h - INT ' c s h / ( INT 
( PND * 3 ) • 1 > > 

6 0 2 0 PRTNT ' ' ; INK 6 ; " You now h 
a v e " ; c s h ; " g o l d c o i n s . " 
6 0 3 0 I F t r AND c s h < t r e s THEN LE 
T t r » 0 : P R I N T • • • TAB 3 ; " S t a r t 1 
ook i ng a g a i n . " 
6 0 5 0 GO TO 4 5 0 0 
6 5 0 0 P R I N T •« N o " - ; ; GO TO 8 0 0 0 
7 5 0 0 DATA " Gob 1 i r< " , 5 , 9 , 6 , " Tr o 1 1 " 
, 3 , 1 0 , 5 , " D e w s n - , 2 , 1 0 , 5 , " V a m p i r e " 
, 2 , 8 , 7 , " W e r e w o l f " , 4 , 9 , 8 , " P y t h o n " 
, 3 ^ 4 , 6 , " G h o s t " , 2 , 9 , 5 , " D r a g o r . " , 4 , 
8 , 6 , " W A R L O C K " , 8 , 1 2 , 7 
7 6 0 0 DATA "Ha 1 1 w a y . * , " D o o r . " , " S t 
a i r w a y . " 
7 7 0 O DATA 1 , 4 , 1 , 4 , 0 . 3 , 4 , 1 . 2 , 4 , 0 . 
7 5 , 7 , 0 . 5 , 6 , 1 , 6 , 0 . 3 , 4 , 0 . 7 , 4 , 0 . 5 , 3 
, 1 , 4 

" '800 DATA " r a b b i t " , " f r o g " , " f l e a " 
8 0 0 0 P R I N T " L e a v e ' " : GO SUB 

4 5 0 0 
8 2 C 0 I F NOT INT < PND *5> THEN 

GO TO 1 0 0 0 
9 2 1 0 RETURN 
8 5 0 0 P P I N T *" C o w a r d " : LET h q = h q 
- g ( m n ) * ( INT C RND * 3 > + 1 > : I F hq 
<1 THEN LET h q = 0 
8 5 1 0 GO TO 8 5 2 0 + 1 0 * INT ( RND * 3 
> 
8 5 2 0 P R I N T ' " U n f o r t u n a t e l y , i n 
y o u r h a s t e " ' * " y o u t r i p and d r o p 

some g o l d . " : GO TO 6 0 1 0 
8 5 3 0 GO T 0 4 5 0 0 
8 5 4 0 P R I N T ' " O h ' Bad l u c k ! He t 
r a p s y o u . " : GO SUB 4 5 0 0 : GO TO 1 
0 5 0 
p 0 0 0 CLEAR t LET S * = " W A R L 0 C K " 
9 0 1 0 SAVE 8 * L I N E 0 : PEEP 1 , 1 0 
" 0 2 0 P R I N T "REWIND 6c PRESS ANY K 
E v TO V E R I F Y " 
9 0 T O PAUSE 0 

9 0 4 0 V E R I F Y S S : BEEP 1 , 0 
9 0 5 0 STOP 
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Patrick Cain once more puts on his thinking capv 
stokes the log fire and settles down with three 

new books. 
The Joy of 
Computers 
— Peter Laurie 

Don't push off to fetch your 
Kleenex please, but I must 
admit that the life of a 
reviewer can be a dull and 
arduous one. Long before 
these witty, well-penned testi-
monials ever reach the page 

are periods of intense 
denial and solitude to be 

gone through, sifting and 
sorting wearily through page 
after page of INKEY$' 
memory addresses and 
almost illegible program list-
ings. Of course it really is all 
fun and I love it; but some-
times I love it more than 
others and reading The Joy 
of Computers' was one of 
those times. Published by 
Hutchinson and written by 
Peter Laurie, an editor of 
Practical Computing, the 200 
pages, many of them with 
superb colour illustrations, 
are themselves a joy to read. 

A VDU screen on the cover 
shows a picture of a window 
opening to a country scene 
with green fields and trees 
and a golden sun setting 
between two mountains 
(maybe the book should have 
been called 'The Joy of Land-
scapes'). Opening the cover 
and turning to the introduc-
tion on page seven gives a 
clue to the strange cover sub-
ject. Peter Laurie speaking of 
the limitation of his book says 
"I can only open windows into 
a multitude of fascinating 
gardens: I hope my readers 
will think it worth while to go 
out into them!" His treatment 
of those gardens on the pages 
inside the book is as effective 
as the garden picture on the 
glossy hardbound cover is 
pretty. 

The publishers have aimed 
The Joy of Computing' at 
anyone who has just bought 
or is about to buy their first ^ 
computer. It is my belief that W 
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its appeal will be broader than 
this. The text is not pertinent 
to any particular computer; 
rather, it introduces, in non-
technical language how com-
puters work, how they can 
and are being used and 
attempts to explore the future 
that they are already making 
reality. Throughout the text is 
enlarged by brilliant colour 
illustrations. 

Subdivided into four sec-
tions; the readers can read 
from start to finish or flit from 
section to section as takes his 
fancy. No previous know-
ledge of computers is 
required. 

Section 1: 'The Computer' 
looks at the micro, delving 
below the keyboard to ident-
ify the working bits — 
memory and processor, tran-
sistors, chips, gates and 
busses: offering easy to 
understand descriptions of 
the detail. It then moves to 
those parts above the key-
board screens, printers and 
plotters and magnetic 
memory and gives an equally 
effective description of their 
workings and uses. The pic-
ture of the micro is completed 
by a discussion on software, 
home software games, files 
and operating systems. I 
found the text steering a diffi-
cult path well; that of being 
comprehensible to non-com-
puter people and yet interest-
ing to those of us who like to 
think we know a bit about 
such things. I'm not too shy to 
say that the theory and the 
many examples of appli-
cations filled in a large piece 
of background for me. 

Charged with this new 
knowledge I hesitantly turned 
to Section 2, 'Programming'. 
The idea that I might discover 
inadequacies in my pro-
gramming knowledge was 
not a comforting one. Part 2 
deals with programming from 
a basic discussion through to 
fractals — the study of irregu-
lar shaped objects, covering 

i , 'B/ 
tu red 
on the way, 'BASIC', 'Struc-

Proaramming', 'Ma-
chine Code, 'Zipf's Caw' and 
some other things I had never 
heard of. I felt quite uncom-
fortable. Again the discussion 
was informative and yet not 
technical; I felt I had been 
introduced to some new ideas 
and new programmers 
should find plenty of useful 
direction. 

The world of 'Professional 
Computing' is put under the 
microscope in Section Three. 
Even amongst those who 
work in commercial comput-
ing there are a few with such a 

wide overview. Of course 
computer technology is put to 
such widespread uses that 
any detailed study would be 
beyond the scope of any one 
volume; but Mr Laurie's 
success has been to select 
suitable applications that help 
put the state of the art into 
perspective. The background 

painted is broad and bulging 
with interesting information. 
'Business Software", 'Data-
base Managers', 'Image Pro-
cessing , Talk ing Computers', 
'Robots', 'Androids' and The 
Electronic Office' are only a 
few of the topics looked at. 

The structure, uses and 
applications of computers 

today and a look at the impli-
cations of computer techno-
logy in the future are all 
covered in the final section 
called 'Progress'. This section 
examines the 'Revolution in 
Thinking' that is taking place, 
'Current Trends', 'Hardware 
Advances' and asks 'What 
Next?' and 'Where will It 
End?'. On the last two ques-
tions Peter Laurie has been 
wise enough to outline the 
likely shape, but not attempt 
to colour these particular 
gardens. 

The Joy of Computers' may 
be aimed at those who 
already have or are about to 
buy a home computer but to 
my mind it is a book for any-
one who has an interest in 
todays world. Peter Laurie 
has opened the windows onto 
a number of computer gar-
dens so successfully that 
most readers are likely to be 
encouraged to do further 
digging themselves. 

The Joy of Computers' by 
Peter Laurie is published by 
Hutchinsons and is a gin 
worth treating yourself to at J Vc 

£9.99. ISBN 0 09 153 0105 

20 Programs for 
the zx spectrum 
and 16K ZX81 
- S Daly 

I have often in the past raved 
on these pages about the 
quality of books published by 
Babini Publishing. The books 
are economical and although 
small are filled with advice 
and instruction of good 
quality that is logically laid out 
and written with the reader in 
mind. '20 Programs for the ZX 
Spectrum and 16K ZX 81' cer-
tainly does not suggest a 
novel approach to computer 
books: how then does this 
Babini Publication, written by 
S. Daly, stand up against the 
many similar titles available? 

Often such books aimed at 
more than one machine 
appear to consider only one 
and look at others as an after-
thought. I was grateful to find 
that here this was not so. All 
the programs contained could 
be readily loaded onto other 
systems, precluding the use 
of PEEK/POKE, machine code 
routines and various graphic 
symbols that are peculiar to 
particular machines. 

As the author points out, 
most of the programs are 
accompanied by flow charts 
detailing the logic of each pro-
gram and enabling conver-
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sion to coding forms for other 
machines. Flow charts too are 
helpful to less experienced 
programmers giving guid-
ance on program develop-
ment and structure while 
more experienced users can 
clearly follow the logic in 
order and can modify or 
improve the program as 
desired — rather like clearing 
away the trees to expose the 
wood. Each program is 
further supported by a short 
but precise descriptive text. 
Many other books lay greater 
emphasis on these texts, 
including in them an almost 
tine by line description of the 
program offering detail of all 
but the kitchen sink. This is not 
Mr. Daly's style. I found the 
texts to be at times a little too 
brief and often wished for 
further description of the list-
ings; but for the most part 
they were adequate. 

Of the programs; it may 
well be that the author didn t 
have to say too much about 
them anyway. Not because 
the flow charts were sufficient 
but because in most cases the 
program didn't require them. 
There were six sections of 
programs; two games sec-
tions e.g. 'Bragg, 'Pontoon', 
'Solitaire', 'Battleships'; a sec-
tion on filing systems; some 
mathematical programs and a 
section of statistics. There 
was also a chapter on sorting 
containing one 'Alpha Sort' 
program. Unfortunately, like 
the title, few of the programs 
were novel. 'Binary to Deci-
mal' or 'Decimal to Binary' 
programs are ten a penny but 
to be fair, the examples 
indued here were of a high 
quality and represent a good 
allocation of basic programs 
for the new user. 

Throughout this book the 
author has taken pains to 
ensure that the programs are 
bug free and as is typical of 
Babini books all listings were 
dumped from print to ensure 
their accuracy. Experienced 
users are unlikely to find too 
much of real benefit in this 
well compiled little volume 
but to the host of new users 
who should have recently 
joined us, the twenty pro-
grams included should prove 
to be worthwhile and act as 
useful guides to developing 
and improving their own pro-
gramming ability. 

'20 Programs for the ZX 
Spectrum and the 16K ZX81' 
is written by S. Daly, 
published by Babini publish-
ing and at £1,95 for over 110 

ages, represents good value. s, represents g< 
0-85934-103-8 

Self-Instruct BASIC 
A practical guide 
— Antony & James 
Clark 

It's said that first impressions 
go a long way: my first 
impression of this book cer-
tainly didn't take it any further 
than the floor. As I opened the 
cover I thought 'Self Destruct 
Basic' might have been more 
appropriate! For some reason 
the publishers, Pitman, have 
bound this volume in a 
fashion similar to a secre-
tary's shorthand pad. Open-
ing it for a second time, with a 
bit more care, I began to form 
second impressions of the 
novel binding and the 
contents. 

Once mastered, the cover 
roved to be a great success, 
his book, by father and son 

authors Antony and James 
Clark, is intended to be a step 
by step guide to beginners on 
both the ZX Spectrum and the 
BBC Micro Computer, and as a 
teaching aid the cover folds 
into a readily accessible 
support for the inner texts. 
Having many times in the past 
all but lost concentration try-
ing to type a listing into the 
computer while being contin-
ually frustrated by losing my 
place on the page, I found this 
simple and effective solution 
most convenient. 

But let's not judge a book by 
the cover alone, what of the 
text that is so adequately 
supported? The book is aimed 
at beginners and assumes 
little more than that the reader 
has successfully set up the 
computer and glanced over 
the manual. I should dispute, 
however, that it is suitable for 
users as young as nine years, 
if for no other reason than that 

they at such an age are likely 
to lose interest very quickly in 
such a factual treatment of the 
problem. Readers who can 
sustain interest are intended, 
on completion, to be familiar 
with a full range of program-
ming instructions and to be 
aware of their usefulness. The 
topics covered are strings, 
string arrays, input and 
assignment statements ran-
domize, FOR .... NEXT loops, 
screen formatting and all 
commands necessary for 
their implementation. Also 
included are examples and 
hints on program writing and 
programming style. 

New users will find that 
there is no shortage of books 
with similar material, so other 
than the novel binding, what 
have Messrs. Clark included 
to make their book worthy of 
any note? The strength of 
'Self Instruct Basic' is not the 
content, which is no more 
than might be expected in an 
elementary book, but the 
method of presentation. From 
what I can remember of the 
hours I have spent close to 
sleep at the back of a lecture 
hall as a student teacher, the 
technique has much merit. 

In each section there is an 
introduction to the topic, an 
example of its use and a short 
discussion to highlight and 
reinforce the principle. Fur-
ther, there are suggestions for 
putting the newly discovered 
technique to use and ques-
tions to ensure that the theory 
has been properly learned. In 
the main though, this is a book 
to be used when sitting in 
front of the computer. Any 
computer user worth his 
'chips' knows that hands on 
experience is the only way to 
develop skill — this book is 
intended to be used as a com-
panion and guide while gain-
ing that experience. It is a well 
structured course in basic 
programming and should be 
followed, as suggested, in the 
order laid out. To gain all the 
book has to offer the reader 
should be prepared to be a 
good student following that 
course and investigating the 
projects suggested. All that it 
has to offer is a good ground-
ing in BASIC for both Spec-
trum and BBC users but that is 
no small task. 

On first impressions 'Self 
Instruct Basic' may seem 
flimsy; but as a guide to new 
users it has my 'backing'. 

'Self Instruct Basic a Practical 
Guide' is written by Antony 
and James Clark, published 
by Pitman and costs £4.95. 
ISBN 0 273 02020X 
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(SINCLAIR SOLUTIONS! 

Our regular 'agony uncle', Peter Shaw, answers 
some more of your programming 

Thank you once again for your 
correspondence. I am always 
glad to help any readers with 
computer problems, although I 
am sure you understand that I 
cannot deal with every letter I 
receive. To start with, I have 
had about two dozen letters 
asking for the address of Foun-
tain Computers Limited. I men-
tioned in a previous issue that 
Fountain produced a sheet call-
ed 'Improving the Spectrum 
Display' for £1. The sheet ex-
plains how to 'fine tune' your 
Spectrum to your television for 
the maximum colour output, 
but the minimum dot crawl. 
The method is not compatible 
with issue 3 machines. Foun-
tain's address is; Darvifl Road, 
Ropley, Alresford, Hants 
S024 OBW. 

Dear Peter 
I am writing to ask you what 
the error report code H means. 
For after typing in a program 
on my ZX81 which included 
machine code this was 
displayed and it quite baffled 
me for it is not detailed in the 
ZX81 manual. Please could 
you enlighten me. 

Darren Crook 
Velindre 
Wales 

Darren 
This is what's known as a 
crash. Usually with the 
average ZX81, crash looks 
much more hi-res-and-modern-
art-mode, but this crash has 
somehow called the error 
report routine, and the report H 
has been thrown out because 
the report subroutine has been 

called in a non-standard way. 
What you must do is check the 
program listing with the 
machine code you already 
have in your computer. This is 
probably where the problem 
lies. 

Dear Peter 
I would be pleased if you could 
print a copy of the "Conver-
sion Table", for converting 
ZX81 PEEK values to that of 
the Spectrum. 

In various books I have seen 
such tables to convert ZX80 
PEEK values to the ZX81, but I 
have not yet seen one for the 
ZX81 to Spectrum. 

Although I have both the 
Spectrum and ZX81, I much 
prefer the ZX81 with 16K 
memory, as the programs 
devised for it are both short 
and sweet, not as long-winded 
and bug-ridden as Spectrum 
programs. Thus, the Spectrum 
lies neglected until I convert 
PEEK values from better pro-
grams for it. 

J T Clench 
Hall Green 
Birmingham 

Mr Clench 
/ took your letter as a challenge 
and sat down and worked out 
the necessary conversions. 
Here they are for the first time, 
as you and / believe, in print at 
lastI 

ZX81 SPECTRUM 
16384 23610 
16385 23611 
16386 23613 
16388 23730 
16390 23617 

16391 23617 
16393 NO EQUIVALENT 
16394 23621 
16396 NO EQUIVALENT 
16398 23684 
16400 23627 
16402 23629 
16404 23641 
16406 23645 
16408 23647 
16410 23651 
16412 23653 
16414 23655 
16415 23656 
16418 23659 
16419 23660 
16421 23560 
16424 NO EQUIVALENT 
16425 23637 
16427 23662 
16429 23665 
16430 23666 
16432 23668 
16434 23670 
16436 23672 
16438 23677 
16439 23678 
16440 23680 
16441 23688 
16442 23689 
16443 NO EQUIVALENT 
16444 23296 
16477 23698 

Dear Peter 
I read today about Sinclair's 
new computer, the QL, in 
another publication. There are 
a few points which seem a lit-
tle unclear, and I would be 
most grateful if you could clear 
up these problems for me. 

I am told that the machine 
has 128K of memory; how 
much is available to the user? 
There is an 'industry standard' 
monitor output. What type of 
monitor output is it, and how is 
it wired up? I have ZX 
Microdrives, can I plug them 

onto the QL? Finally, I have 
heard no mention of a cassette 
interface, and I cannot see one 
on the picture I have of the QL. 
Is there a cassette interface, 
and if so at what BAUD rate 
does it work? 
Thank you for your help. 

David Pryce 
Heald Green 
Manchester 

David 
The QL does indeed have 
128K of memory, when you 

are in the high resolution mode 
you have 96K left. This is 
what / am told, but not 
something / have checked for 
myself. The monitor output is 
an RGB interface, which is 
wired up as follows; 

1 RED 
2 GREEN 
3 BLUE 
4 VSYNC 
5CSYNC 
6 VIDEO ICOMPOSITE 
MONOCHROME VIDEO) 
7 
8 GROUND 

This should be compatible with 
most RGB monitors on the 
market providing you have the 
right cable. 

Your ZX Microdrives, 
however, are not compatible 
with the QL. Sinclair have pro-
duced a slightly improved ver-
sion of the microdrive especial-
ly for the QL. As for your last 
question, no, the QL doesn't 
have a cassette interface. 
Sinclair feels that as it already 
has two drives built in you 
won't need cassettes. Not 
good news for the independent 
software houses. 
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AGE 
PROGRAMMABLE 

JOYSTICK 
x* 

or ZX81 
AGF PROGRAMMABLE INTERFACE 
Recognised as Ihc only (rue Hardware 
Programmed joystick interface this product 
offers all the features associated with such a 
design. 
You can use any Atari-compatible joystick 
controller with any software for your Sinc-
lair Spectrum or ZX81, not just those with a 
joystick option. 
Movement of the joystick is recognised by 
the computer exactly the same as pressing 
the appropriate control keys, and can there-
fore give Ihe most immediate response to 
that movement. The hardware programmed 
design works with alt possible key-reading 
methods, both BASIC and Machine Code. 
Eight directional movement, with or with* 
out the Tire button being pressed, can be 
achieved by only programming the left, 
right, up, down and fire keys required by 
the game. 
Programming is achieved by a two-digit code, 
which is looked up on the Programming 
Chart supplied, for each direction and firing 
button. These two numbers are then sel-
ected on a pair of leads which are clipped 
onto appropriately numbered strips on the 
interface. 
Once configured this can be marked onto a 
Quick Reference Programming Card for 
storing with the game. As the programming 
is not power dependent the interface can be 
immediately used when next switched on. 
The keyboard remains fully functional and 
can be used simultaneously with the joy-
stick. 
An integral rear expansion connector means 
there is no need to remove the interface to 
connect other peripherals. 
NB. A recent design improvement now 
means that the AGF Programmable Interface 
works with the new Quickshot II rapid 
"Auto Fire" feature. 

PACKAGE CONTENTS SUPPLIED 

• Programmable Interface Module as illus-
trated. complete with clip-on program-
ming leads. 

• Self adhesive programming chart detailing 
how to define which key is simulated by 
UP, DOWN. LEFT. RIGHT, and KIKE. 

1 

One pack of len Quick Reference Pro-
gramming Cards for at-a-glance setting 
to your games requirements. 

» 
; 

• 12 months guarantee and full written 
instructions. 

KEY FEATURES 

* Programmable design gives TOTAL soft-
ware support. 

* Accepts Atari, Competition Pro. Wico, 
Slarfighter, Quick Shot, Le Stick etc. 

• Rear extension connector for all other 
add-ons. 

• Free demo program and instructions. 

Quickshot l ie J o y s t i c k 
N E W IMPROVED GRIP : BUILT IN STABILIZING SUCTION CUPS 

TRIGGER FIRE BUTTON : RAPID AUTO FIRE SWITCH : TOP FIRE BUTTON 

FROM: MR/MRS/MISS 

ADDRESS 

SEND C.W.O. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT .ZXC 

FREEPOST, BOGNOR REGIS, WEST SUSSEX, P022 9BR. 

QTY ITEM ITEM PRICE 

PROGRAMMABLE INTERFACE 27.95 
JOYSTICK(S) 17.95 

PACK I SI QUICK REFERENCE CARDS 1.00 
ZX81 • ZX SPECTRUM • Please tick 

DEA l.ER ENQUIRIES WELCOME EXPOR T PRICES ON APPLICA TION 
FINAL TOTAL 

TOTAL 
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ZX 84 

Britain's Biggest Magazine 
For The Sinclair user 

Don't be disappointed — make sure you 
get every issue of ZX Computing! 

Just £12.70 will ensure that the next 
six issues will be lovingly wrapped and 
posted to you. Just fill in the form 
below, cut it out and send it with your 
cheque or postal order (made payable to 
ASP Ltd) to: 

ZX Computing Subscriptions, 
PO Box 35, 
Wolsey House, 
Wolsey Road, 
Hemel Hempstead, 
Herts HP2 4SS. 

Alternatively you can pay with your Access or 
Barclaycard: simply fill in your card number, sign the 
form and send it off. Do NOT send your card! 

t o t e n d 
vou 
round 
the 
twist? 

Machine 
eoa« 
graphics to" 
Set you 
" n i m o t e d ! 

Make the most of your ZX Computer with 
ZX Computing — bi-monthly! 

r 
Cut out and SEND TO: 

V y 
ZX COMPUTING Subscriptions, 

PO Box 35, 
Wolsey House. 
Wolsey Road, 

Hemel Hempstead, 
Herts HP2 4SS. 

Subscription Order Form 

Please commence my subscription to ZX Computing 
with the very next issue. 

/ am enclosing my (delete as necessary) 
cheque/Pos tai Order/Interne tional Money 

Order tor C: 
I made payable to ASP L td) 

OR 
Debit my A ccess. Barcla ycard ' 

I'delete as necessary! 

SUBSCRIPTION 
RATES 

(tick E ] as 
appropriate) 

£12.70 for six issues 
UK 

£14 .20 for six issues 
overseas surface mail 

£25 .00 for six issues 
overseas airmail 

• • • 

Please use BLOCK CAPITALS and include poet codes. 

NAME (Mr/Mr«/MlHl 

ADDRESS . 

POSTCODE 

Signature 

Oct* . . . . 
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Conversion tips 
A guide to ZX81 /Spectrum program conversions 

from David Nowotnik. 

(PROGRAMMING TIP! 

The versions of BASIC offered 
by the two ZX computers are 
so similar that many programs 
for one can be used by the 
other. The ZX81 has only two 
commands which are not pre-
sent on the Spect rum. 
SCROLL and UNPLOT, and 
these should cause you few 
problems when converting 
ZX81 programs to the Spec-

trum (see Table 1). 
There are quite a lot of com-

mands and functions on the 
Spectrum which are not 
available on the ZX81. A list of 
these appears in Table 4. The 
stars indicate those commands 
and functions for which there 
is no simple translation to 
ZX81 BASIC. Those for colour 
and sound can be ommitted; 

but you will have to find some 
alternative for the high resolu-
tion and file I/O commands. 

The command PLOT appears 
on both computers, but the ef-
fect is quite different, so 
beware! Another tip: PEEK and 
POKE should be used with cau-
tion. In conversion, addresses 
will almost certainly have to be 
changed. Some of those 

changes appear in the tables. 
A command such as POKE 
USR " a " . . . . on the Spec-
trum indicates User Defined 
Graphics; ZX81 users don't 
have this facility, so you'll 
have to omit this and use a 
standard character instead. 

ZX81 Spectrum Comments 

SCROLL RANDOMISE USR 3582 If the program uses random numbers, they 
or could become rather predictable with the first 

LET t = USR 3582 option. If so. use the second, using a variable (in this 
case t) which is otherwise not used. 

PLOT Y,X PRINT AT 21 - Y / 2 . X / 2 ; Print the appropriate quarter square graphics 
character. 

UNPLOT Y,X PRINT AT 21 - Y /2.X/2; Print a space, or the appropriate quarter square 
graphics character. 

Table 1 ZX81 to Spectrum conversions. 

Spectrum ZX81 Comments 

BIN BIN allows the represen-
eg LET y = BIN LET y = (decimal no.) tation of a number in 

10010101 Conversion to decimal: binary. On the ZX81 use the 
10010101 = 1 4 9 decimal equivalent, but 

beware; BIN is often 
128 64 32 16 8 4 2 1 used with User Defined 
Add these numbers together when Graphics, which are not 
a 1 appears at the appropriate available on the ZX81. 
position in binary. 

READ/DATA LET READ and DATA are 
eg READ x.y LET X = 50 used to store a lot of 

DATA 50 ,60 LET Y = 60 information in a program. Use 
LET instead. 

DEF FN and FN The defined function can 
eg DEF a(x) = SQR x LET X$ = " S Q R X " appear in a string. Use 

LET t = FN a(i) LET X = I the keyword for built-in 
LET T = VAL X$ functions (eg SQR). The 

equivalent of FN may need 2 
lines, as shown. 

PLOT no equivalent 

SCREENS 
eg LET a = SCREENS x.y LET A = PEEKIPEEK 16396 Used in interactive games 

+ 256 'PEEK 16397 + 1 + Y + 33" XI to detect characters in the 
display file. Note — this 
formula only works when a 
RAM pack is fitted. 

Table 2 Spectrum to ZX81 conversions. 

1 
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ZX81 Spectrum Comments 
1 FRAMES Both computers have a counter 
POKE 16436.255 POKE 23672,0:POKE 23673,0 which accurately varies by 50 
POKE 16437,255 every second. In the example, 

LET t-IPEEK 23672 + 256* use the first line to start the 
LET T = (65535-PEEK PEEK 236731/50 'clock'. The variable T will 
16436 - 256 'PEEK 16437) have the time in seconds after 
/50 For times greater than 10 the start. The counter can 

minutes, you can use byte only be used for 10 minutes. 
23674 as well. 

2 Line number zero 
Converts the first tine of a 

POKE 16510.0 POKE 23756,0 program to line number zero. 
(As the start of BASIC can which cannot be edited, and 
move, eg with microdrives) so is protected. 
use with caution. 

3 RAMTOP 
POKE 16388 ,X -256 - INT CLEAR x Creates a safe area at the 
(X/256) top of RAM starting at address 

POKE 16389, INT (X/256) x, for storing data, machine 
Table 3 General Interconversion hints. code etc. 

BEEP # FORMAT ATTR » 

BORDER • INK BIN 
BRIGHT • INVERSE FN 
CAT • MERGE IN • 

CIRCLE • MOVE OVER • 

CLOSE • OPEN POINT • 

DATA OUT SCREEN$ 
DEF FN PAPER VAL$ • 

DRAW • READ 
ERASE • RESTORE 
FLASH • VERIFY 
Table 4 Spectrum functions not available on the ZX81. 

D O IT W I T H V t a M M W f f 

Would you like to tronsfer your Spec'furr. programs ''0"" 
1) TAPE TO MICRODRIVE 
2) TAPE TO TAPE 
3) MICRODRIVE TO TAPE 
4) MICRODRIVE TO MICRODRIVE 

Then do it with the T ^ 

T ^ * -w!D;e you to trc' s'er orv( 

Spedum progrom ofony sue up tomefuii 480K u i- j«t ?neo®v 
fewWe orwj efficient it goes Deyonc! where Similar programs fa 
Just iood * ^ 5 O ' K J men fo»o* 
vmp*e screen instructions No motler how many pairs voui program 
nos Af5eif»ef they ore heoderiess or with neooet written mflASiC 
or m r. etc it w«ironsfet mem al n one go *>u con men verify 
save agom or KXW your ne*i progromfs) 
for or'* £ 5.50 you co. J tionsfer on ol yCw sofiware provided 
yOu 00 not infringe copyright 

TAPE TO TAPE 
T I A K ^ - I ^ F K l i f 

«C590MXft 

> voow c/*que. K) «* t 

tatvn 
Sena to 

U / D C SPECTRUM 
n i n e SOFTWARE 

FIRST TAPE HIRE 
26 PAGE CATALOGUE 
NEWSLETTER 

OVER R%RRR\ DIFFERENT 
^ ZX SPECTRUM 

PROGRAMMES 
AND OVER 20Q0 TAPES IN STOCK 

ANY TWO TAPES ONL Y £2.20 one VAT « pip) 
FOR TWO WEEK'S HIRE 

LIFE MEMBERSHIP ONLY £6.00 
MANY POPULAR TAPES ALSO FOR SALE 

AT DISCOUNT PRICES 

JOIN NOW or send 30p stamps for catalogue 

K Ik f 10 - l 
200 Mutgravo Road 
Cheam. Surrey SM2 6JT 

SOFTWARI 
I enclose cheque for C6 00 for LIFE MEMBERSHIP and I understand that 
my first tape hire will be FRE E If .within 26 days. I'm not delighted with your 
service yoult refund my membership lee 
Name 

Address 

113 Melrose Ave London N W 2 
u x N 
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SPECIFICATIONS 

MACHINE 
SPECIFICATIONS 

ZX80 
Dimensions 
Width 174mm (6.85 in) 
Depth 218mm (8.58 in) 
Height 38 mm (1. 5 in ) 
Weight 300g (10.5oz) 

Microprocessor/Memory 
Z80A3.25 MHz clock 
ROM: 4K bytes containing BASIC 

RAM: 1K bytes internal, externally expandable to 16K bytes. 

Display 

Requires an ordinary domestic black and white colour TV. The 
lead supplied connects between the ZX80 and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen. The ZX80 
does not connect to a printer. 
Programming 
Programs can be entered on the keyboard or loaded from 
cassette. The ZX80 has automatic "wrap round" so lines of 
program can be any length but not multi-statement lines. 
Syntax check 
The syntax of the entered line is checked character by char-
acter. A syntax error cursor marks the first place the syntax 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error-free lines of code are accepted by the ZX80. 
Graphics 
Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of 10 symbols plus space and inverses. Includes 
symbols for drawing bar charts. Under control of your BASIC 
program any character can be printed in reverse field. 
Editing 
The line edit allows you to edit any line of program or input 
including statement numbers. The »edit and cursor control 
keys are EDIT, RUBOUT, HOME. 
Arithmetic 
Arithmetic operators +, - ,x , + exponentiate. Relational oper-
ators < , > , = , yielding 0 or — 1. Logical operators AND OR 
NOT yielding boolean result. Relational operators also apply to 
strings. ZX80 BASIC uses 16 bit two's complement 
arithmetic ( 1 32767 ). 
Variables 
Numeric variable names may be any length, must begin with a 
letter and consist of alphanumeric?. Every character in the name 
is compared thus an infinity of unique names is available. 
String variables may be assigned to or from, shortened but not 
concatenated. String variable names are AS - Z$. Strings do not 
require a dimension statement and can be any length. 
Arrays have a maximum dimension of 255 (256 elements) each. 
Array names consist of a single letter A - Z . 
Control variable names in FOR. . . NEXT loops consist of a 
single letter A - Z . 
Expression evaluator 
The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs. GOSUBs, F O R . . . NEXT etc. 

Immediate mode 
The ZX80 will function in the "calculator mode" by immed-
iately executing a statement if it is not preceded with a line 
number. 
Cassette interface 
Works with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape-recording format. Other 
systems are not compatible with the ZX80's. The ZX80 also 
SAVEs the variables as well as the program on cassette. There-
fore you can save the data for updating next time the program 
is executed. The ZX80 does not support separate data files. The 
lead supplied with the ZX80 is fitted with 3.5mm jack plugs. 
Expansion bus 
At the rear has 8 data, 16 address, 13 control lines from the 
processor and Ov, 5v, 9-11v, (3 and internal memory control 
line. These signals enable you to interface the ZX80 to your 
own electronics, PIO, CTC, SIO if you want I /O ports etc. 
Power supply 
The ZX80 requires approximately 400mA from 7 -11v DC. It 
has its own internal 5v regulator. 
TV standard 
The ZX80 is designed to work with UHF TVs (channel 36>and 
is the version required for use in the United Kingdom. The 
ZX80 USA is designed to work with a VHF TV(American 
channel 2. European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 
Dimensions 
Width 167mm (6.32 in) 
Depth 175mm (6.80 in) 
Height 40 mm (1.57 in) 
Weight 350 gms (12.15 oz) 

Microprocessor/Memory 
Z80A 3.25 MHz clock 
ROM: Containing 8K BASIC interpreter 
RAM: 1K bytes internal, externally expandable to 16K bytes. 

Keyboard 
40 key touch-sensitive membrane. Using function mode and 
single press key-word system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to be entered directly. 
Display 
Requires an ordinary domestic black and white or colour TV. 
The aerial lead supplied connects the ZX81 to the TV aerial 
socket. The display is organised as 24 lines of 32 characters 
with black characters on a white background. 
Two mode speeds 
The ZX81 can operate in two software selectable modes FAST 
and NORMAL. FAST is ideal for really high speed computing. 
In NORMAL mode however the ZX81 allows continuously 
moving, flicker-free animated displays 
Printer 

The 8K ROM will permit instructions (LPRINT, LLIST and 
COPY) to drive the Sinclair ZX Printer. 
Programming 
Programs can be entered via the keyboard or loaded from cass- ^ 
ette. Programs and data can be saved onto cassette so that they W ' 
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are not lost when the ZX81 is turned off. 
Syntax check 
The syntax of a line of program is checked on entry. A syntax 
error cursor marks the first place the syntax breaks down if 
there is an error. The syntax error cursor disappears when errors 
have been corrected. Only lines free from syntax errors will be 
entered into the program. 
Graphics 
Apart from the 20 graphics characters, space and its inverse, the 
display may also be divided into 64 x 44 pixels, each of which 
may be 'blacked' in or 'whited' out under program control. 
Editing 
A line editor allows you to edit any line of program or input, 
including program line numbers. Lines may be deleted, in-
creased or decreased in size. 
Arithmetic 
Arithmetic operators +, —, x, +, exponentiate. Relational oper-
ators < > , > , < , < v * , may compare string and arithmetic 
variables to yeild 0 (False) or l(True). Logical operators AND, 
OR, NOT yield boolean results. 
Floating-point numbers 
Numbers are stored in 5 bytes in floating-point binary form 
giving a range of ± 3 x 10 "**to + 7 x 10*'accurate to 
decimal digits. 
Scientific functtons 
Natural logs/antilogs; SIN, COS, TAN and their inverses.SQR; 
e*. 
Variables 
Numerical: any letter followed by alphanumerics 
String: A* to Zi 
FOR NEXT loops: A - Z {loops may be nested to any 

depth. 
Numerical arrays: A—Z 
String arrays: A4 to Zi 

Arrays 

Arrays may be multi-dimensional with subscripts starting at 1. 

Expression evaluator 
The full expression evaluator is called whenever an expression, 
constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants and is especially useful in GOTO, GOSUB etc. 
Command mode 
The ZX8I will execute statements immediately, enabling it to 
perform like a calculator. 
Cassette interface 
Works using domestic cassette recorders. The transfer rate is 
250 baud and uses a unique recording format not compatible 
with other systems. The ZX81 will save the data as well as 
the program to avoid the need to re-enter the data when the 
program is next loaded., 
ZX81 will search through a tape for the required program). 
The cassette leads supplied have 3.5 mm jack plugs. 
Expansion port 
At the rear, this has the full data, address and control buses 
from the Z80A CPU as well as OV, +5V, +9V.0 and the mem 
ory select lines. These signals enable you to interface the ZX81 
to the Sinclair 16K RAM pack and ZX printer. 
Power supply 
The ZX81 requires approximately 420mA at 7 -11V DC. It has 
its own internal 5V regulator. The ready assembled ZX81 comes 
complete with a power supply. The ZX81 kit does not include 
a power supply. 

TV standard 
The ZX81 is designed to work with UHF TVs (channel 36) 625 
lines. 

ZX SPECTRUM 
Dimensions 
Width 233 mm 
Depth 144 mm 
Height 30 mm 

CPU/Memory 
280A microprocessor running at 3.5 MHz. 16K-byte ROM con-
taining BASIC interpreter and operating system. 
16K-byte RAM (plus optional 32K-byte RAM on internal expan-
sion board) or 48K-byte RAM. 

Keyboard 
40-key keyboard with upper and lower case with capitals lock 
feature. Alt BASIC words obtained by single keys, plus 16 graphics 
characters, 22 colour control codes and 21 user-definable 
graphics characters. All keys have auto repeat. 

Display 
Memory-mapped display of 256 pixels x 1 92 pixels; plus one at-
tributes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex-
tra brightness and flashing or steady, Screen border colour also 
settable to one of eight colours. Will drive a PAL UHF colour TV set, 
or black and white set (which will give a scale of grey), on channel 
36. 

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

Graphics 
Point, line, circle and arc drawing commands in high-resolution 
graphics. 
16 pre-defined graphics characters plus 21 user-definable 

graphics characters. Also functions to yield character at a given 
position, attribute at a given position (colours, brightness and 
flash) and whether a given pixel is set. Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 
Foreground and background colours, brightness and flashing are 
set by BASIC INK, PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive — or operation to 
overwrite any printing or plotting that is already on the screen. IN-
VERSE will give inverse video printing. These six commands may 
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command. They may also be set locally to cover text 
printed by an INPUT statement. Colour-control codes, which may 
be accessed from the keyboard, may be inserted into text or pro-
gram listing, and when displayed will override the globally set col-
ours until another control code is encountered. Brightness and 
flashing codes may be inserted into program or text, similarly. 
Colour-control codes in a program listing have no effect on its ex-
ecution. Border colour is set by a BORDER command. The eight 
colours available are black, blue, red, magneta, green, cyan, 
yellow and white. All eight colours may be present on the screen at 
once, with some areas flashing and others steady, and any area 
may be highlighted extra bright. 

Screen 
The screen is divided into two sections. The top section — normal-
ly the first 22 lines — displays the program listing or the results of 
program or command execution. The bottom section — normally 
the last 2 lines — shows the command or program line currently be-
ing entered, or the program line currently being edited. It also 
shows the report messages. Full editing facilities of cursor left, 
cursor right, insert and delete (with auto-repeat facility) are 
available over this line. The bottom section will expand to accept a 
current line of up to 22 lines. 
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Mathematical Operations And Functions 
Arithmetic operations of + , —, x , •*•, and raise to a power. 
Mathematical functions of sine, cosine, tangent and their inverses; 
natural logs and exponentials; sign function, absolute value func-
tion, and integer function; square root function, random number 
generation, and pi. 
Numbers are stored as five bytes of floating point binary — giving a 
range of + 3 * 10 ' 3 9 to + 7 x 1038 accurate to 9 V4 decimal digits. 
Binary numbers may be entered directly with the BIN function. = , 
> , < , > =, < = and < > may be used to compare string or 
arithmetic values or variables to yield 0 (false) or 1 (true). Logical 
operators AND, OR and NOT yield boolean results but will accept 0 
(false) and any number (true). 
User-definable functions are defined using DEF FN, and called us-
ing FN. They may take up to 26 numeric and 26 string arguments, 
and may yield string or numeric results. 
There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE. 
A real-time clock is obtainable. 

String Operations And Functions 
Strings can be concatenated with -i-. String variables or values 
may be compared with = , > , < , > « = , < « , < > to give boolean 
results. String functions are VAL, VALS, STR$ and LEN. CHR$ 
and CODE convert numbers to characters and vice versa, using the 
ASCII code. A string slicing mechanism exists, using the form a $ (x 
TOy). 

Variable Names 
Numeric — any string starting with a fetter (upper and lower case 
are not distinguished between, and spaces are ignored). 
String - AS toZ$. 
FOR-NEXT loops - A-Z. 
Numeric arrays — A-Z. 
String arrays — A$ to Z$. 
Simple variables and arrays with the same name are allowed and 
distinguished between. 

Arrays 
Arrays may be multi-dimensional, with subscripts starting at 1. 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a string. 

Expression Evaluator 
A full expression evaluator is called during program execution 
whenever an expression, constant or variable is encountered. This 
allows the use of expressions as arguments to GOTO, GOSUB, 
etc. 
It also operates on commands allowing the ZX Spectrum to 
operate as a calculator. 

Cassette Interface 
A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt trigger is used to remove noise on playback. 
All saved information is started with a header containing informa-
tion as to its type, title, length and address information. Program, 
screens, blocks of memory, string and character arrays may all be 
saved separately. 
Programs, blocks of memory and arrays may be verified after sav-
ing. 
Programs and arrays may be merged from tape to combine them 
with the existing contents of memory. Where two line numbers or 
variables names coincide, the old one is overwritten. 
Programs may be saved with a line number, where execution will 
start immediately on loading. 
The cassette interface runs at 1 500 baud, through two 3.5 mm 
jack plugs. 

Expansion Port 
This has the full data, address and control busses from the Z80A, 
and is used to interface to the ZX Printer, the RS2 32 and NET inter-
faces and the ZX Microdrives. IN and OUT commands give the I/O 
port equivalents of PEEK and POKE. 

ZX81 Compatibility 
ZX81 BASIC is essentially a subset of ZX Spectrum BASIC. The 
differences are as follows. 
FAST and SLOW: the ZX Spectrum operates at the speed of the 
ZX81 in FAST mode with the steady display of SLOW mode, and 
does not include these commands. 
SCROLL: the ZX Spectrum scrolls automatically, asking the 
operator "scroll?" every time a screen is filled. 
UNPLOT: the ZX Spectrum can unplot a pixel using PLOT OVER, 
and thus achieves unplot. 
Character set: the ZX Spectrum uses the ASCII character set. as 
opposed to the ZX81 non-standard set. 
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SOFTWARE GAMES 

Lineage: 40p per word F \ 1 
Semi display: C9.00 per single column centimetre Ring 
for information on series bookings/discounts. 

All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and condit ions 
printed on the advertisement rate card (available on request). 

01 - 437 0699 
Send your requirements to: 
MARK BECAREVIC 
ASP LTD., 1 Golden Square, London W1 

SPECIAL OFFER 
20 super programs on one tape including: 

Defender, Breakout. Fighter. Lunar Landing. 

All for onty £3.95 including VAT Make 
cheques/postal orders payable to: 

KH Television, 
12 Harbour Street, 
Whitstable, Kent. 
Tel: 0227 263365 

TRADE ENQUIRIES WELCOME 

SPECTRUM GAME 
Join thfl Spectrum Sott«*»» C'ub now. and CbOOSe* FREE GAME CASSETTE lor 
you to neep Irom out Top Twenty Best Skiers lined below OVER ISO tnefl-and-
tested quality games available at * cjiscou n i from all ihe lop software nouses 0™> 
••- VERY BEST [ ograms are stocked Our unique Exchange Pun meant you can 
enioy any game from our catalogue lor up to 30 days for |ust CI.00 EXCHANGE 

YOUR EXISTING GAMES or the Free Game you get Ifom us 
• NEWSLETTER • HARDWARE DISCOUNTS • REVIEWS ETC 

TOP 20 TAPES **• 
t 30 ANT ATTACH 48 tt 30 SPACE WARS 16 «9 
2 fLIGHT SIMULATOR 16 48 12 TRANSAM «e 
3 LUNAR JET MAN 48 t3 MASTERCHESS 48 
4 ARCADIA 16 49 14 FROGGER 16 48 
s KONG 16 -18 15 AH DlDDUUS 16 48 
s PENE TRATOR 48 16 MAZE CHASE 16 48 
7 ZZOOM 48 17 BLASTERMIND 48 
8 POOL 16 48 tfl GOLF 48 
9 QUEST ADVENTURE 48 19 MAZE CHASE 16 48 

to GULPMAN 16 48 to 30 ESCAPE 48 
MEMBERSHIP APPLICATION 

Name 

AddreSS 
Please enrol me a* • member ol the 
Spectrum Software Club I enclose 
£9 95 (payable to Video International) 
Send me the following Free Cassette 

Spectrum Software Club (ZX), Video International, 
287-291 High Street. Epping, Essex CM16 40A 

Pcode 

FOR SPECTRUM 
SUPPLIES 
Jet Set Willy 

(Hopeiutly available now) 
Hall of Things 

Doomsday Castle 
Wheety 

Dungeon Master 
and many others at competi-

tive prices 
PHONE NCS 0480 811813 

tor more information or order 
via your credit card 

50 gj^nes f o ^ t h e syTclair afSectrt 
T h e j f are f i j ^ s u p ^ i i g h gjal i ty 
tjiife" 

STOP PRESS: 

There are now sixty games on this fantastic 
compilation, yes 60 super high resolution arcade 
games that you will have hours and hours of 
enjoyment from, guaranteed!!! 

60 of the best games around including: Pacman, 
Invaders, Frogger, Fruit Machine, Defender, 
Lunar Lander, Pontoon, plus much more!! All on 
one tape for only £9.95. 

New tor the 48K Spectrum, "Flipwind". An amazin 
g simulation of the sidewinder arcade fruit 
machine, features include random holds and 
nudges, flipwinding reels to a winning line. 
Visually stunning graphics and "state of the art' 
machine code, true arcade sound effects. 
Introductory price £5.50. 

Still available 50 arcade games ZX81 £6.99 
ONLY AVAILABLE BY MAIL ORDER FROM: 

ANCO SOFTWARE (DEPT ZX) 
25 Corsewall Street, Coatbridge, 

Scotland ML5 1PX 
Tel: 0236 32381 

ANCO SOFTWARE . . . THE ULTIMATE EXPERIENCE 

NOVA SOFTWARE 
presents 

THE LAST SHIP OF ZENDOK 
(W ZX SPECTRUM) 

£4.95 
Tie fitst part ol a 3 part adventure 
The Empire ol Thallax Are ydu 
twave enough to challenge the evil 
T»iaiia*ians' tfl this tirsi lext 
adventure you must re-activate me 
last ship of the once gteat tieel of 
Zendc* by Finding 6 controlling 
crystals 
Please make cheques 'POs pay-
able to A. B. Saxton: and send lo 
Nova Software {Dept ZX), 2 
Gertrude Road. Dracotl, Derby * 
DE7 2NW. Part 2 out soon) 

150 

4 ZX81 GAMES FOR 
THE PRICE OF 1 

Muingames has 4 games on 
1 cassette fo; £3.50 

MULTIGAMES 
The Old Malthouse. 

Brimpsfield. Nr. Gloucester 

FAWKES computing lape I for 
ZX81 See software games ad in 
last issue or phone us on 0454 
416706 lor more details 

SPECTRUM 
SOFTWARE 

Atic Atac £5.35 
Lunar Jelman £5.35 
The Hobbil £14.80 
Transylvanian Tower. . £6.35 
Manic Miner £5.80 
Miner Mod £1.85 
Chess Player £6.80 

No P&P We pay Many more 
titles in stock 

CPU 
PO Box 13, Heme Bay, 

Kent CT6 5UR 
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NOW FOR THE 48K ZX SPECTRUM 
MULTI-COLOURED SPTIRE-GRAPHICS 

A new UTILITY program: Replace User Delined 
Graphics with Multi-Coloured Sprites and greatly 

improve your games. 
FEATURES 

Demonstration program Character Generator program Instruction 
program Create any size characters up to lull screen Choose 
colour, bright and Hash lor each character square Save character 
data Create animated characters Beginners guide on how lo use 

Sprites 

Remarkable Machine code routine prints Mulii Coloured Sprites 
instantly Unprints Sprites tully restoring background 

ONLY £6 including p&p 

From: B. SIDES SOFTWARE 
4 Willesden Road. Cefn-Gtas. Bridgend. South Wales CF31 4RE 

KEEP THE BANK 
MANAGER AT BAY 
WITH . . . HOMAC 
ZX Home Accounting 

System 

— Database for up to 1.000 re-
cords Spectrum: 3.000 for 
book-keeping and financial 
forecasting 

— Fast data entry 
— Manages most accounts, bank 

credit card. cash. savings, 
standing orders, direct debits 
etc 

— Predicts credit card (Nils 
— Up to 94 account headings 

covering an eighteen month 
period (Spectrum 30 months) 
with annual carry toward 

— Printed or displayed sum-
maries and statements for any 
account or period 

— Spectrum version provides 
lor up to twenty currencies or 
individuals. 2X81 tor any 
single currency only 

HOMAC £8.95 
Please state it ZX81 (16K) or 
Spectrum (48K) version is re-
quired Price includes cass-
ettes and instructions Post and 

packing £1,05 

David Martin 
Associates L td 

71A Princes Road. 
Richmond, Surrey 

TW10 6DQ 
Telephone: 01-948 1053 

CRICKET STATISTICS. Balling 
and Bowling figures, updates elc 
48K Spectrum Great value C2 50 
SAE K Harrison. 50 Hill Top 
Avenue. Harrogate. N Yorks 

SPECTRUM aners .ve special-
ise in serious software for home 
and business applications Send 
SAE for catalogue SD Systems 
(ZX) PO Bo* 24 Hitchm Herts 

S P E C T R U M KOPYKAT 
IMPROVED PERFORMANCE 

Simply the best Copying any pro-
gram is now as easy as LOADrng 
and SAVEing your own programs 
Any ZX Spectrum program can 
be backed-up onto a fresh tape 
Even programs that cannot be 
stopped can now be copied 100 
per cent machine code Prints file 
names Copies Header less files 
SPECTRUM KOPYKAT uses no 
program area so lull size pro-
grams over 41 7K i9K lor 16K 

machines) can be copied 
PLUS FREE Header Reader 
pfogran Despatched by first class 
return ot post. Send cheque PO 

for £4.9S • j 
MEDSOFT, 61 Ardeen Road, 
Ooncaster. South York* DN2 
5ER. IT CAN EVEN COPY ITSELF 

POOLS PREDICTION 
(ZXSI-tSN SPECTRUM} 

POOL SW INNER The ultimate poo** 
pi«dkllo« program . . 
IOMI pNMUM C Korean** dr h n 
nor**i M 

•Um tau tawcMinxgcwta iM iD i 
10 V«W1 League IOOIW* iov«r 20000 
male lev 

• O t t M W i M M MomMci>« M M H h 
come 

•Can be used v atfrr* moOO lor ytn# own 
unque ' OTOCiV 

«llKM0TMI0.Vil r.. C12.S0 l-*D»*n 
POOLSOATA-
•OaMMtr carta,n.ng n.ji"S scii'r* ana 
<Mm J fngfcsn FodM» traguf matches 
H-SSJ 

•I • i bi joyu" •. 
eSupptcd «nr> tieru~ »n»W» program* 

years tufla CT SO vv.C12.SO 
teAp i w i 

ImmrOi l t dnpalch bom 
SCLEC SOFTWARE 
}' Court.** Li* 

oei *» r.ob 

S P E C T R U M T rade Secre ts 
includes making programs, unlist-
abie. unstoppable, invisible, how to 
reveal such, revealing hidden 
Basic m machine code progams 
plus hints/l ips plus microdrive 
supplement - £3 ZX guaranteed 
(office ZC). 29 Chadderion Drive. 
Unsworth. Bury. Lanes 
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r • — 1 -
GRAPH-IT plots any type ot graph 
using cartesian polar coordinates as 
required Plots irregular data or 
functions (eg y • X»|(5 16/46K) 
RATIO Under si and accounts with 
this simpie-to-use program Ratio 
plans a doien or t o important ratios, 
and tests you loo' (S 16 4SKi 
PROGAID (Spectrum IS 48K) User-
trendly machine code utility renum-
bers deletes, case change, list 
varieties, program length memory. 
REM kilt, copyright and much more4 

HOME INVESTOR (16 4SK) Menu 
driven program enables user to 
ascertain luture value of investment 
actual rale o l growth present values 
period required to amass specific Sum 
mortgages and annuities flat and 
redemption yields net of to* returns 
and still more' 
ALPHA-NUM (4SK) Nine-leeture menu 
includes alphabetical and numerical 
sorting indexing review, update and 
copy (tor printer) Invaluable for 
teachers small traders authors etc 
R O, Win field. OM Cottage. Owe 
Lane. Rayne. Esse* CM7 SRL. 
Price £4 9$.< or 2 or more programs 
add C4 per program 

TAPE COPIER 5 
Makes back-up copies of an 
Spectrum . roorams imc' header-
loss m/c unstoppable I that we are 
3wareof with many unique features 
Full money back guarantee >f you 
are not salis'iod 
• Loads in ait program pans 
continuously Verifies, Abort Pro-
gram names Header data 
* Fun instructions very user 
fnendfy M Drive Genuinely copies 
onto microdrive - slops programs 
to help make them rift 
Cost only £4.90 Ol £5-SO with 
M/Dnve (Overseas »£l Europe 
C2 others) 
5 Stars Irom the HCW Review. 
With 3 out ol 4 ratings of 100SI 
LERM Dept ZX. Cottingham. 

Market Harborough. Leics. 

INTERIOR DESIGNER 
Make lurmture layouts with your 
48/16K Spectrum Move furniture 
with keyboard or loystck and copy 
pian U5»ng printer £4 95 Mr R 
Williams. 84 Brentmoor Road. 
RramhaH. Stockport SK7 3PY. 

VICTAGRAPH PLOT WINDOW 
tor ZX Spectrum & Tandy CGP 
115 Printer Plotter (and interface) 

TOTAL PRICE £8 
New package and instructions 
absolute system only Position your 
design under the calibrated window, 
then place the window mask sight 
over each co-ordinate and read off 
X Y lor entry into Data For display 4 
pitftei Victagraphics (ZX). 6A 
Bow Street. flugiley, Staffs. U.K. 

WS1S 2 B T Tel: (08894) 2426 

MUSIC GAMES 
SPECTRUM 16K/48K 

FIREWORK MUSIC Edu ai-orw 
game to help teem note names m 
treble bass clefs Action colour 
••reworks explosions - and you 
learn to read muse* Ages 8 
upwards 
TUNER Jevelcp a sr.j-p mus 
ear while you play Super luring 
practice for guitarists etc i and J 
player versons together lor iust £S. 

SOFTWARE COTTAGE 
19 Westfield Drive. 

Loughborough. Leics. LE11 3DJ 
<Scid SAE icSpeaifi /ttt cttnguri 

SPECTRUM 

POOLS 
PREDICTOR 

An easy to use and very powerful tore-
casting program using 6 different 
methods ot prediction, based on 

analysis Ol current form £4.99 

MAYOAY SOFTWARE 
Dept ZX, 1 f t Portland Crescent. 
Stanmore. Middlesex HAT 1LR 

SPECTRUM SPEEOYLOAD: 
Halve your waiting lime1 This short 
program lets you save/ load at 
3000 baud Easy to use Cassette 
(48K). £3 95 Ness Micro Systems. 
100 Orakies Avenue. Inverness 

SPECTRUM SYNTHESISER 
(48K) Metronome, drum sounds, 
rolling chords and piano options 
By professional musician £ 5 0 0 
Scott Massie. No l Bungalow. 
Ftriands Burghfieid Common 
Berks 

ROAOSAFETY MADE FUN on 
48K ZX Spectrum Work through 
th is e.ntertainmg. educa t iona l 
program with your under tens, 
they'll probably win a small prize" 
£ 3 2 5 DJHSo t twa re 179Comish 
Rd , Chipping Norton Oxon 

Auto-Data Vehicle Diagnosis 
Fault Finder 

SmtaHc tor ino« makes of vehicle 
Eitremely comprehensive covenng 
enpne gejibOk im*nuel and automate i 
brakes suspension, steei.ng end 
e*ctncai syBcm Superb value *l C550 
mc VAT Cheque* and PO* to M C 
Computer Services (Dundee). 53 
Thurso Crescent. Oundee. 

HORSE RACING ANALYSIS BY 
COMPUTER RATING METHODS 

Be like the Professionals do your own 
RATINGS with real confidence when 
you use this unique METHOD 
There's nothing to beat it. so IT'S GOT 
TO BE VOun BEST BET Also 
included m this unique package is a 
very successful and easy Method for 
imping the most consistent HORSE 
TO FOLLOW plus a superb Staking 
Plan Remember you ve nothing lo 
lose but • lot to gam when you know 
-HOW" Suitable for both FLAT & N H 
and supplied on one cassette Dont 
delay write today tor further inform*-

t 'on leaflet enclosing SAE to 
CRM. 14 Langdale Place. Newlon 
Ayctitfe Oarimgion, Co Durham 

OLS TO* 

WANTED 

PROGRAMMERS. N o * exciting 
programmes required for the ZX 
Spectrum, cash/royalt ies paid 
Phone Capricorn Software for 
detail (0795)533979 
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SOFTWARE EDUCATIONAL 

LOCATOR is EDUCATION 
f Ji range of programs lor the SPECTRUM and ZX81 from INFANT 10 

GCE Most makes m slock Games Tapes 3 lor price of 2 
Locator (Dept.ZX), 12 Fern hall Drive. Redbride. Essex IG4 5BN 

Tat: 01-550 5575 

the Educational Consultants 
P m your CCE O Level and CSS wHh 

your 2X11 16K and Spectrum 
Moving diagrams and working experi-
ments of photosynthesis of osmosis 
and diffusion Plus crunching glucose 

molecule 
C3.95 P*P me 

Also super memory cassette Above 
processes decscribed with super 

memory music lo aid recall 
£3 95 P4P inc 

£6 90 the pair. Save £1. Aya a b l e 
APA. (Depl ZX). 2 Dodds 

Crescent. West Bylleet. Surrey 
KT14 6RT. 

POPPY PROGRAMS ZX Spectrum (16 or 48K) 
w o o 

M.SO 

HIDDEN LETTERS Age 5-eOul! 
Highly educational reading game 9 skill levels 
MONEY Age 3-10 
Com recognition 4 easy levels teach money Sums 
TELLING THE TIME Age 3-10 [7 00 
6 programs lor learning m easy stages 12. 24 hour digital time, time in 
words, clocks to set 
LEARNING TO READ 1 Age 24 U 50 
4 AH graphics Pre-Reading games 
All cassettes include Speci.n keyboard overlays P&P.rvc Richmond House. Ingle-

Ion. via Carntorth. Lane* LAS 3AN Computet Trade Association Member 

G.C.E. O LEVEL 48k Spectrum 
MATHEMATICS 
LONDON SYLLABUS B 36) 1984 5 £30 THE SET 
CAMBRIDGE SYLLABUS D 40CWi 1984/5 £30 THE SET 

PHYSICS 
A. E. B SYLLABUS 15? 1964/5 £26 THE SET 

CHEMISTRY 
LONDON SYLLABUS >8) 19S4/5 AVAILABLE 
CAMBRIDGE SYLLABUS 1570 1984 5 APRIL MAY 

SUCCESS IS YOURS or we will relund the lull purchase price 

H O M E S T U D Y L t d Treleigh Woods Farm. Treleigh. Redruth. Cornwall 

Z*i 1 iiK Educational Program 
TIME WITH THE PIRATES 

An excellent program 10 help 
children learn lo ten tne time 
There are 6 levels, each teaching 
one particular point about Idling 
I he time A graphical* displayed 
ctocktace <s used m an the 6 
levels FI>I nstrucions included 
Only £3.00 f'OP M. P. T.. 42 
Redwald Drive. Bury Si 
Edmunds. SuMolk. 

LEARN ABOUT 
ELECTRONICS WITH YOUR 

SPECTRUM 48K 
New structured independent learning 
package for beginners — designed 
by atectromcs engineers - includes 

• Computer generated animated 
graphics 

• Learners guide 
• Kit ol components 
• Practical guidance and exercises 

Package suitable for beginners 
GCE- CSE C4G etc and covers 
basic semiconductor theory CS 95 
mcl post and packing 

e.T ST.. 117 Loughborough I 
Kirkcaldy KV1 30D 

WINNER TAKES IT ALL! 
Educational gambling QUU lor you> 
48K Spectrum complete with 100 
general Knowledge Questions -

100 s more available or write your 
own questions1 (instructions 

supplied) Only £4.75 me Isl 
class p&p 

DJH Software. 
179 Cornish Road, 

Chipping Norton. Oxon. 

GARDEN BIRDS 
This new program tor the Spectrum 
48K and 7X8' 16K enables you So 
identify over SO speoes ol garden 
curds Simple to use Not intended 
for ornithologisls but tor those 

interested m birds 
£6.50 pAd Send 10 

NATSOFT 
The Old Customs House 

Banff AB4 1HW 
Cheques payable to E Harbard 

NEW 
3-D SPELL 

For: 48K Spectrum 
Our latest addictive 

spellbinding game featuring 
* 3-Dirnensional Graphics 

* Smooth M-code 
animation 

* 4 levels of play 
* 4 levels of spelling 

A! £5.95 it s a must SAE lor 
lists 

CAMEL MICROS. 
33A Commercial Road, 

Weymouth, Dorset. 

MINDTEASERS 
SPECTRUM 48K 

SIDE I 
PELMANISM or game ol FISH 
Ta'getled as memory exerciser tor 
4 to 10 year olds mis game a a 
lease lor adults as wei< Maich the 
hidden graphic I car dog space-
ship etc) wiih tis I win it you can 
icmember where it is Option to play 
a friend or tne computer and a 
choice ol ditlcutly levels 

Addanddraw 1 Addanddraw.2 
Targetted as a maths starter tor 3 to 
5 year olds Correct answers 
rewarded by more ot many pictures 
includes movement 
Program can oe changed lo tnk a 
nurt-piy All piogram* fu*y it̂ J'̂ a tor 
easy change* send cheque or PO lor 
C4 2i lo Sonwcco Program* 23 Wairm 

Learning to drive? 
Driver who thinks he knows It all? 

LEARNER DRIVER 
16K Spectrum 

(FREE Highway Code) 

Two lascmating educational/lun 
programs from a professional driving 
school on one tape Past Your Test -
Driving Test Simulation Are you good 
enough lo pass lirst lime' AND Know 
Your Signs - Test your knowledge ol 
the Highway Code Both iSK programs 
on tape Unique and excellent value at 
an inclusive price ot £S.Q0 Cheques lo 
M. J. Hawkins, DOT A D I. M U M 
Slow* IX Churches School ot Moloring 
[Eal. 1(74), Depl ZX. Benu Vina 

Church Stowe. Northampton 

ZX81 (16K) 
HIDDEN LETTERS 
Word game helps reading ability 

£4 95 mc from 
Poppy Programs 

KIDDISOFT — 2 reading games 
4-8 years £5 2 arithmetic games 
5-10 years £5 2 arithmetic games 
3-6 years £5. or ihree tapes tor 
El 2 Many levels, greal fun' 5 
Nanpusker Road. Hayle. Cornwall 

SPECTRUM 
TEACHER DATA 

Teacher ' ' u s e your mic ro and lei <l 
d o I he work 

Put your ciassisls and marks on 
cassette II sorts ranks grades 
prints, lists graphs and statistics 

Gok! Star A-plus SU Sept 
83 £5.20 

Brian Farris, 6 Thompson Rd., 
Bolton 7 

Ed.SOFT Educational 
Software 

76 WoodvUle Road. Exmoulh EX8 1SW 
Tel. (0195 27S741) 

Cassette based Educational Software 
lor Spectrum micro Suitable for all 
from 7 lo 13 Programs from £4.95 
include Whatsli 120 questions game) 
Wordtlash Ito aid the increase of 
leading age! Mmaths Placeval add. 
subtract divide, multiply, check place 
values) C Rules £5 95 information 
testing and reinforcement 'of rules for 
hard a Soft C | Also Anagram and 
Basically Basic Booklet (£1) 4 others 

SOFTWARE 
GAMES 

20% Discount 
SPECTRUM 16K/48K 

Software 
CONTACT 

JAYCEE SOFTWARE 
FREEPOST (NO STAMP) 

FORRES IV36 0BR 

New!!! TRADEWIND 
48K Spectrum Colour 

Graphic Adventure 
Make a fortune sailing and trading m 
tne coral islands Risk your life among 
pirates and sharks' Avoid reels, 
weather storms and outwit lha local 

traders 
£S Irom 

W D SOFTWARE <Z) 
H IN top. St Mary. Jersey. C.I. 

ZX81 PONTOON > machine code 
graphics) Incredible value Send 
gust £3 00 (or £1 80 with own tape) 
to Midland Computing, 43 Sioney-
gale Onve Hinckley. Leics LE10 
1TB 

SPECTRUM 16/48K YATZY. 
Ancient 5 dice game £4 95 
Cheque/PO s to R Morgan 14 
Conygar Close. Clevedon Avon 

TOP 100 SPECTRUM 
GAMES 

2 lor the price of 1 SAE for list 
BEEOUS SOFTWARE 

102 Beatty Road. Stanmore, 
Middlesex HA7 4EU 
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UTILITIES ACCESSORIES 

INTRODUCTORY 
OFFER 

for ZX81 Users, a 
New Ram-Pack 
Anti-Wobble Module 

Designed by profess'onâ  !he IDM 90 nfle's a no nonesense approach 
to eliminate whiteout caused by Ram Pact* wear & tear 
The IOM 90 « compact with a superb p<ast<c coated lirvsh m 4 attractive 
colours black, red yellow. 4 while 

(Larger model No IDM 91 tor printer facility) 
Price C4.60 mc VAT P 4 P 70p Send cheque PO to 

Gorof Rd., Ystradgynlais 
IDM Products Swansea.Tel: 0639 842404 
(Oept ZX) (Momr, rrtu,nW it mot M f k l 

Home Computer "CONSOLE" in teakwood finish 

Simple sell-assembly 
to house your: 

computer. VDU/TV. 
cassette player, tapes, 

printer, magazines 

SAFELY. 

TO ORDER: Send £49.00 plus C6 00 p&p 
(delivery 21 days) to: 

FORDBURY PRODUCTS 
PO Box 20. Hertford SG14 2LW 

FURTHER ENQUIRIES 0992 52053 

SOFTWARE 
MISCELLANEOUS 

SPfCTRUM MIC CODERS! 
DON'T READ THIS If A l l YOUR 
PROGRAM WORK FIRST TIMt 

rtw trU ol make ffiifrtafcrt Ifc* mm H* . an ««Mh< alH r • -wr IX SM IS m 4 
to** iminitin Imw i«*> «(igf M< n«V 
INV()% infnlaitK <il|iii N +**» 

m+twm Am me fwiyiiM to "top 
I ha*l«r mm* >ri.(m» fWtu I 

awt I* Ml >S taaai*r»> 
H»r<* kr» *a4ia k'rjt «M<% 
v#t» w MMIM a« 4 IT '•« 
I "I'1'" * ̂ "Aflr #l a«* 
4f*f wd •Pfntft IIK «t# M * mtRu 
MM 
(***»>... IMI |II M H» I (MIL» iliwtwl 4 -HH«M> I ÎKMH*. Urn tfc* 
\ «**!*»• •«• AR PAII> »I (A* WFJ TO ^ 

MUM .taiMn • « « 
MR* •« OR- *»A< -»PM» 
i 'i t̂ nn i i » in a** pan u •» ixaM* 

{IT Ml IS #1 el mtii liimptvi't lr ft^SK 

All inclusive price ol only W.9S 
(1bk at 48X Spectrum only). 

• ttt̂ ri »rvl Pll . to 

ffilLinll^ 
M LB UT4* IUIU> •tarf Ian K.1M 

CLUBS & USER 
GROUPS 

MICRODRIVE USERS 
CLUB 

Cai'ec Microdrive Exchange trvs 
newsieiier club rs designed 10 help 
by the exchango of into and ideas 
Did you know you can pay up lo 
C5 50 (or a cassette to transfer 
tapes to microdnves and then they 
don t run Issue 1 writ include how lo 
avoid lhis plus transferring Vu-Flle 
ZZOOM elc Membership is C5 per 
year Europe C8 per year 
Please make cheques payable to 
ZX Guaranteed Microdrive Ex-

change •$ run by C A Bobker 

C10 COMPUTER CASSETTES 
with library case and inlay card 
60p includes p&p N Dawson. 
Harlaw Branthwaiie. Worktnglon. 
Cumbria CA1 4SZ 

REPAIRS 
2X81 SPECTRUM. We can now 
oiler out-ol-guaraniee repairs by 
Our Compuier Dept Our engineers 
have had over three years 
experience servicing Sinclair 
Computer products Price includ-
ing p&p 2X81 C11 50. 16K Ram 
£9 95. Spectrum £18 75 Send with 
cheque or PO T v Service of 
Cambr idge. French s Road. 
Cambridge CB4 3NP Phone 
(0223)311371 

SERVICES 

PROBLEMS with Zx Basic, 
Spectrum machine code? Why not 
seek the help of a professional 
programmer'' Send tapes, listings 
details and £2 fee to K A Baillie.69 
Davenport Avenue. Hessle Hull 
HU13 0RN 

ALARMS 

BURGLAR ALARM equipment 
Please visit our 2.000 sq ft show-
rooms or write or phone for your 
Iree catalogue C W A S Ltd 100 
Rooley Avenue. Bradford BD6 
IDR Telephone 0274 731531 

NATIONWIDE 
SHOPS & DEALERS 

LflTCfl&tft 
m c R o s 

89 Euslon Rd. Morecambe, Lanes 
TEL; 411435. Alto op*n Sunday*. 

Sine Ian. Commodore. Acorn/BBC 
• Dragon + Lynx 

Authorised dealer for Bug-Byte. 
Imagine Ouicksiiva. Amc Mel 

bourne House. Silver soft elc 

CABINETS 
Keep your micro and 
accessories dust free, 

tidy and secure 
Write or phone for 
colour brochure: 

MARCOL CABINETS 
PO Box 69, Southampton. 

TEL: 0703 731168 

SPECTRUM 2X81 
OVERHEATING? NOISY' 
KEYBOARD RUNS H O T ' 

Problems solved with PR adaptor, 
no soldenng. no dismantling, just 
plugs in place Please state 
model. CS.95 plus 75p p ip PR 
adaptor plus reset switch <alk>ws 
system reset) £10.95 plus 75p 
p ip ZX supply repair service 
£5 95 inclusive Cheques & PO s 
to PR Electronics. 14 Bretby 
Close. Ooncaslcr ON4 6EL. 24 
hour answerphone 0302 530545/ 
0302 539747 German stockists 
ERC Services. Heinrtchstrasse 
93, 4000 Dusseidort. W. Germany 

adopt electronic/ 
Tim i I I l» 'mttr tumi" • «" »• • • w onwr nu 

• lAatifT m mm f M 
•JOACO—CITUM II >IN MI I mmmi n to •CWrri lUM K 
• M TUIC M IV /XVI V II • TI BO NOO 
< U Q M W ' » II I I | I MLI.LL' N « 
• <*» unu iv itm <m iw «i r» no-oo tnnainuTiAiRoi i.«,n.wci«» 

*w" W W <rO K U I ( M « a S U T n r> • mnumniuK to (iHg 
m —>4 III WW mm H ASM MO 

K . w n CUMC mOKunr mu raw, .ot.ny 

SPECTRUM 
Joystick adaptor lead lor use 

with interface 2 Enables a 
joystick to stimulate cursor 
control keys (5 to 8. Fire) 

Only £7.99 nc P&P 
ABTRON. 38 Rydens 

Avenue. Walton-on-Thames, 
Surrey KT12 3JP. 

BROWN'S CASSETTES 
10 TDK Hi-resolution blank data 
cassettes C-15 £5.95 Suitable tor 
the use of today's compuiers 
Each comes complete with 
labels, inlay cards and library 
casing 75p p&p Cneoucs/POs 

Brown's Cassettes (Oept ZX) 
15 Royston Road. Thornbury. 

Bradford 803 Tel: 0274 661545 

ZX GUARANTEED (Dept ZC) 
29 Chadderton Drive. 

Unsworlh. Bury. 
Lanes. 
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CLASSIFIED ADVERTISEMENT — ORDER FORM 

1. 2 3 
4 . 5 6 

7 8 9 

10 11. 12 

13 1 4 , 15. 

When planing your a. please state classifica-
tion required Min 15 words 35p per word 
Send to: 
ASP CLASSIFIED, 
145 Charing Cross Road, London WC2. 

Address 

Tel No (DayI 

Please place my advert in ZX Computing for 1 ] issues. Please indicate number of insertions required. 

ADVERTISEMENT 
INDEX 

ADDICTIVE IFCOV 
ANIROG 75 
APPLICATIONS 115 
AGF HARDWARE , . . 1 4 3 
BUFFER 55 
CARNELL 12, 13 
CASCADE 52 
CAMPBELL SYSTEMS 115 
CERAN SOFT 47 
CHEETAH 103 
COMPUSOUND 130 
COMPUTER CABIN 93 
CURRAH IBCOV 
DIGITAL INT 27, 67 
D. K. TRONICS 30, OBCOV 
DISCOUNT SOFT 130 
EAST LONDON ROBOTICS 6, 7 
ELECTRIC SOFT 55 
FOX 71 
FILE SIXTY 82 
GRAND DESIGN 47 
GAMES MACHINE 70 
HORNBY 116 
D. HUSBAND 116 
HESTACREST 121 
INTERCELLA 25 
INTERFACE 116 

INCENTIVE 123 
KELWOOD 36 
KEMPSOFT 52 
KILN ENG 59 
KUMA COMP 130 
MARCOL 19 
MEOW MICROS 74 
MICROGEN 78 
MICRODOT 98 
MICROSPHERE 26 
NAT SOFT LIB 146 
PROCOM 31, 79 
P. V. TUBES 66 
PICTURESQUE 87 
PINEHURST 87 
REOSHIFT 22, 23 
RICHARD SHEPHERD 99 
ROMANTIC ROBOT 146 
SOFTECH 123 
SOFTWARE BANK, THE 121 
SOFTWARE SUPERMARKET 3 
STELL 43 
TECHNOLOGY RESEARCH 52 
UNIVERSITY SOFT 121 
VIDEO GAMES INT 81 
WIZARD 98 
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EXPERIENCE THE DEVASTATING SOUND OF MICROSPEECH ON YOUR SPECTRUM 
M EVERYONE FINDS IT FUN BECAUSE IT'S EASY TO USE 

(it says any word you want it to say) 
M EXCLUSIVE TECHNOLOGY MEANS ALL SOUND IS NOW PUT THROUGH YOUR TV 

M AND THE GAMES WITH SPEECH SPEAK FOR THEMSELVES 

ULTIMATE Lunar Jetman BUG BYTE . Birds and the Bees OCEAN Mr Wimpy. Hunchback .Moon Alert QUICKSILVA..Mined Out 
. ROMIK 3D Monster Chase Shark Attack .Colour Clash MARTECH Blastermind MOGUL..Las Vegas Lady CRYSTAL..The Island 

DIGITAL FANTASIA Mysterious Adventures (Parts 1-10) LYVERSOFT.Lunar Rescue BRITANNIA-.Grand Prix Driver CDS..Time Bomb.. 

ARCADIA .Mushroom Mania PSS. Blade Alley MRMICRO..Cra*yGolf..Punchy..Harlequin DkTRONICS..Ma*iacs 
I ot these games new versions ot original programs I 

| 
! 

AND THIS ISN'T THE END OF ITf 
NEW PROGRAMS FROM 

POSTERN 
VIRGIN 

SALAMANDER 
VISIONS 

INCENTIVE 
MIKROGEN 

SOFTEK 
ABBEX 

ANIROG 
AUTOMATA 
HEWSON CONSULTANTS 

RICHARD SHEPHERD 
SOFTWARE PROJECTS 
THOR 

FANTASY 
MICROMANIA 

MC.LOTHLORIEN 

WILL BE APPEARING SOON 

I I I I M II I I I I I I I i I I I I I I t t I I || 

AVAILABLE FROM COMPUTER DEALERS NATIONWIDE INCLUDING 
COMET . W H.SMITH . JOHN MENZIES . WOOLWORTHS . GREENS . SPECTRUM 

You won't wail long when you order from us! 
Send to MICRO SPEECH OFFER. P.O BOX 1. GATESHEAD NE8 1AJ 
or telephone NEWCASTLE (0632) 824683 

Please tend me MICRO SPEECH untu 

Name iP»«nt iwiii. 
Address 

COMPLETE DETAILS ARE ON OUR LEAFLET 

PICK ONE UP FROM ANY STORE 

Postcode... 
I enclose Cheque/Postal Order payable to "Micro Speech Offer" 

or debit my Barclaycard/Accesi account No. 1 1 1 1 n 1 1 1 1 1 m 
I understand mat I can nave my money back ivithm 10 days ol pu'cftasa it I am not deiifftted 
Pieaw alio* ?1 <J»VI for delivery 12 month* parts and laOour guarantee 

• i i iii 

CURRAH 

USPEECH ONLY £29.95 EACH 

including » FREE SPEECH GAME 'MYSTIC TOWER" 
p COMPREHENSIVE MANUAL 

y DEMO CASSETTE 



Have you got 
what it takes 
to stay in the 
driving seat? 
N o w 3D Speed Duel will 
test your driving skills to the 
limit. With its choice of 3D 
circuits and swinging pers-
pective scenery Speed Duel 
must take the chequered flag 
for compelling visual excite-
ment. Put your skills to the 
test against this realistic race 
game. There are different 
levels of difficulty for you to 

master for 
miles of 

Available fr 
SOOTS, JOHN MENZIE 

THE SPECTRUV 
5, 'W.H. SMITH 
RAIN and 
Dftware 
t th« UK or 
+ 50ppost 

c o«22 , c* 

ditronks • K Troruci L td . I 
Mffmo U/jfc*TV 
Telephone: (0791 


