


KEMPSTON MICRO ELECTRONI_CS 
ZX KLIK - KEYBOARD 

lF YOU ARE like many ZX81 users and are fed up with the 
dead 'touch sensitive' key pad 1hen cons ider 1he advan­
tages of the new KEMPSTON KUK-KEYBOARD. This is 
a genuine push button keyboard which has been 
designed as an exact replacement, being no larger than 
the existing key pad, but offering all the advantages of a 
full size keyboard. Consider these facts: 
• Fitson-tothe2X81. 
• No soldering needed on the assembled version 

!just plug in) 
• No trailing wires. 
• No special case requi red. 
• Positive feedback from keys. 
• Full two colour legends supplied. 
• Full back-up service offered. including fitting. 
This is a genuine 40-key, push button keyboard which fits 
into the recess formed aher peeling off the existing touch 
sensitive keypad. 
41 key version available at (26 .50 
New ZX-81 Auto Repeat module !like the Spectrum) 
(6.95. 

ZX SPECTRUM HARDWARE 

We are proud to announce that we have developed 
for theZX SPECTRUM a new24 line programmable 
peripheral Interface using MOS technology with 
the following features: -

• 3 x Sbitports 
• Port mapped, using IN and OUT comma nds 
• 1/ 0 via 16 pin Oil sockets 
• 1/0 also via 28 way edge connector 
eCan be used in BASIC or Machine Code 

The port is available fully built with a detailed set of 
instructions and control applications . The port can 
either be used with out mo therboard, thus allowing 
a further card to be used, or with a stackable 
connector. Either way, it means that Micro-Drives, 
Printers, etc., can still be used with the port. 
Please note that this is DEFINITELY NOT a ZX81 
MODIFICATION but an exclusive design for the 
new ZX Spectrum. 

ZX Spectrum PPI port ......... £16.50 
ZX 2 slot Motherboard ..... ... £16.95 
ZX Stackable con nector ...... £ 5.50 

All prices inclusive of VAT, but postage must be added at 70 pence for a 
single item, 100 pence for 2 or more items. Available by mail order only. 
Cheques, P.O's made payable to: 

KEMPSTON (Micro) Electronics 
180A Bedford Rd. Kempston , Bedford MK428BL Tel.0234852997 
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7 PIE CHA RT 
CHARACTER 
MAKE R 

8 STAR EATE R 
ERRORS AND 
MISHAPS 

9 TIDDLYWINK 

10 PLANETS 
13 GOLF 
14 MAKING WAVES 
15 QUEUE 

IKDEFENCE 
16 QUICK TAPE 

17 DROP FOUR 
18 SEWERRAT 
19 TIMED INPUT 

MINCE PO UNCE 
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43 SIMPLE SIMON 
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45 30 NOUGHTS AND 

CROSSES 
47 BOMBING MISSION 



MORE IDEASTHA\ 
MORE PROGRAMSTJ ........ 

LESS MONEY Ti.---.... 

-----\ 
PROGRAMS FOR EDUCATION, HOME, BUSINESS, AND GAMES - FOR 

SINCLAIR, BBC, RESEARCH MACHINES, APPLE, COMMODORE, 
ACT SIRIUS , TRS-80, IBM, ICL, and more each month •• • 

~i;J~n~~~:~,s~:~:il~~;"ber 
number into the keyboard. A 
'welcome to M icronef 
mei.soge oppeon on the 
screen . 
You're on-1,ne lo one of the 
world's lor9es1 dotobo\es. 

PR ESTEL 
MICRONET BOO's 

thous ondsof ideas - pocked 
pa ge !> - gam es , education, 
bvsinen software, dub news 
ondinformot ion. 

When you hove ell the informat ion 
you need - or you've finished 
downlood 1n9' softwo~e to y~ur 

~ff~h~',~l:Ph~~e0!i~k-~~~i;:ritch 
keyboard and replace lhe receiver. 



NA THINK-TANK. 
NA SOFTWARE HOUSE. 
N YOU'D EXPECT. 

Whether you bough t your computer for 
games, business, or education, you con spend o 
lot of time wondering what to do with it. And then 
spend o lot of money on packaged games and 
applications software. 

... gobble man ... invaders .. , business 
packages. They' re constan tly renewed. 
And hundreds of them ore free : you simply turn 
on your micro, dia l up MICRONET 800 and 
LOAD. 

NOW you con bring your compute r to life -
economically - by joining the amazing new 
MICRONET 800 service: o vast database with 
hundreds of FREE games, plus business and 
educat ion software, computer news, special offers 
and 'big prize ' opportunities for you to compete 
against the system - and win! 

Sounds expensive? Here's the surprise! 
All you pay for is o low-cost adaptor (in most 

coses just £4 9) to link your computer to your 
telephone, plus o MICRON ET 800 subscription of 
about £1 per week. Then, vio your computer and 
telephone line you will be able to access over 
30,000 ideas -pocked 'pages' of the MICRON ET 
800 service, and coll down the software you wont 
to your own computer! Look at just o FEW of the 
services already available on Micronet for you to 
coll on : 

MICRONET 800 is pocked with ideas and 
information . And there ' s no waiting - you get 
programs straight down the phone line! Updates on 
operating systems ... school and college programs 

• F·,-,Telo>K'ft,...,a,e lndexedbywbj,e<,ondby 
oo~ of micro, o hvge se~ tion con be loaded 
down onto your compute<. 
e Ed< · r _; E~ ··· "g,,·l.brory- SchookOfld 
colleges ore ol,eody p,-eporing to disploy progrom1 
wrihen by srvdenls ond 1eocher1, ,o mony con 
benef;1 lrom them eolily ond e<Oflomicolty. 
• Appl,cQr;o.,, Gl, ,d.1 Q,.,;cl.referenc e guide by 
w~I ond by mtC.ro nome shows )'OU ovoilo~ 
opplicotioM ,oftwore. You con move from The gu,de 
to further de1oils held on the 1ystem ,f you wish. 
• D- . re · Checlr. through the feo1utes of 
the ,oftwore pockoges 1hot intere1I you - pr.votely 
ond wi1hout obligat ion. Ord er only if you're sure it's 
whot your,eed. 
• P..· ho~ 'Dcwrtloodob e Sorfwue , M0t1y 
'tele,ohw are' programs con be bought from the 
system and looded down dire<:! lo your micro. But 

don't worry - there·, plenty of worn,og ii ony 
MICRON ET 5ef'\ri<:e you're plonning to useco,nei o 
chorge. 
• Eiot,t·nr· M<, · A moilbox l-el'Vice on Pres1el 
oltows you to e1tchori,ge menoge1 w11h other Presld 
or Microne1 u1ers. Menoges ore l\eld securely ond 
only you con colled rnem. 
• Bu Bo<Y,, For on oddi1,onol 1ul»criptiori you 
con ope rote your own bulletin boord - dub news, 
for e•omple, li~e hps. 1wop-~op for second-ho.-.d 
item!l ond so ori. 
• Phone.,~ If you're owoy from your computer but 
need to send o menoge lo 0Mo1her Micronel user -
coll the Microriet 800 sef'\rll'.8 by phone ond we'll 
send the menoge for you. 
• P, .. Over 200,000 poges of iriformohon on 
British Telecom's e11obli1hed service. Focls ond 
odvice ori linorice, busmen, enterto inmerit, leotUfes 

ond everi direc1 bookmgs for travel, holidays, etc. 
• PrO<J.:tondSetv,rnG~,oe Acorislontly 
updoted reference S01.1rce - COVf!ring produCI 
cornpor,soM. softwore reviews, ~f!rthiP ond p,ice 
deta~s and oll 1he "best buy' ,nlormohon. 
• Actl\'•• Adve•'" ,q Includes feo1u1e1, iust 1,ke o 
mogozine, iriduding jobs ond do i'lified ods. If 
you've ,eod on ort1de 1hot 1n1erests you, through 
MICRON ET you con firid ou! oboul the 
monufoclurer, the deolers, thf! prices, ond e\len 
Ofder 1M prodvci vio your micro! 
• UH"rG,, , ,N_i TheAmatet.N"ComputerClub 
ond mony 01hf!r1 like ALCC. BASUG, ICPUG, TUG, 
TRS BO UG. will mo!nto,n 1he,r new1, ond reference 
Soel'\l1Ceonf.11Krone1. 
• i'i•.J P, teGO'"ts MKrorietoffenarongeol 
go mes orid quitze1 ,o keep you enteno ,ned and 
involved - ond thete'II be big pozes loo] 

SOUND S FANTASTIC? THAT'S JUST THE START! 

MICRON ET 800 is o completely new service you: return this coupon TODAY and we'll send you 
and we 'll be adding to it all the time . Find out o FREE FACTS FOLDER on Micronet 800 se rvices 
more about what Micronet 800 hos in store ~ r __ and details of how you con join! _ - X -, 

Send to: MICRON ET 800 , Petersho m House, 570 Hotton Gorden, I 
I London EC I B IDT. 

/' . . ) /' 
~ s;,/ (~ 

mi9 m;:o n et 
f'J( [, 1 BOD 

IT BRINGS YOUR 
COMPUTER TO LIFE/ 

I O Yes, I am interes ted in the MICRON ET 800 service. Please keep me I 
in touch with develop ments and send me deta ils of the low-cost 

I Micronet 800o da ptor. I 

I 
O I om interested in earning money on sohwore l deve lop for the system. I 
1 om Interested in: Home uses D Business uses O Educa tional uses O 

I Name I 
I Addres"- -------- -- ------- -/ 

1------ cl. I I __ _ ______ Telephone ____ _ ,, o",;, I 
Type of computer \oQ L---- -- - -- ----- -~ 



ZX81 Spectrum 
MANA GEMENT GAMES 

AIRLINE - £5 
Can you compete 'Nllh Blllish Airways? You 
mu$tdtci<Se on lhel'IIJmber of ei rcrah to operate. 
whethef 10 buy or chart111. and lhlt levels ol 
stallirig and l'l\fmteoance. Problems eneoun­
te,i'ed are tax demancls. smkes. cancelled flights, 
hijaclcsafl(iaircraftcra,shM 

AUTOCHEF - £5 
As MO of a Catertng Company you mus! nego,­
uate for leases. decide on menu prices, lewl of 
wages. &dvei-t1smg and dnndends. Each year you 
must predict 1heinflauon me. You w ill be mad4I 
tQ ,os,gn if you areno1 successful. Therea,e3 ~Sl ,lllli, ~~ level$o1 d1ff1cuhy, 

PRINT SHOP - £5 
You own a sman pnnting company and are 
requ i1ed to decide on lal lhe numbef and type of 

~~i.."'!W""l !:i~i~,~.,::: .. ~~;,..;:~e:!:: 
fol thil weelo. in which work is scheduled (di the 

••t-....l!La....:.11 ~~ii~'.ion for e~h. There a,e 3 ~1" of dif-

• D A LLAS - £ 5 
A o•m• of oil e.;ploratoon ..-id eKplo1t1hOn m TexK. 
O.Ci$,on, ••• rlfQU.ritd on i::,..irchn,ng conc.ss,o,,s, 
th e mo,...,.,.n, ~ uM of dnll,ng rigs. end 1hebu11d· 
·~of pl1tfo,m11t1d 0<Ptl1"'"*,Ctt1 Volt 11k..ov., 1he 
Ew,noEtnp,,e,o,w ,llyoubet1 k..,-ov11t< 

£Storone, £8.50for e nytwo, £12 forthr••M£15 .50fo, U'l•four. 
All PAOGAAMS INCLUDE OfTAILED INSTRUCTIONS ANO NEEO AT LEAST 

'" PLEASE ST A TE COMPUTER TYPE ANO SEN O CHEOUE TO• 
OEPTSP (.., ..... s CASESCOMPUTERSIMUlATIONS 

.I•'"'·~ • ~:n~:n9~0e°3~;r 

JRS 16K RAM PACK 
_l R I , •• RAM PACK 
'\ . - ONLY 

£26.50! 
Inc. free ALIEN 
ATTACK. Proven 
reliability at a budget 
price. as reviewed by 
Your Computer. 

JRS 64K RAM PACK ONLY £62.95! 
ldent 1Cal to the I 6K above but offering a massive 64K of RAM 
You cou ld win one in our competition. 

WIN £250 PLUS A 14 " COLOUR T.V. 
IN THE SUPER JRS ZX SOFTWARE 
COMPETITION. 
Second prize of E 150, three third prizes of 64K RAM 
Packs. 
Plu s a substant ial cash payment for the distribution 
rights to your program by JRS (even 1f you do,n win a 
prize. JRS may still offer to buy your program. providing it 
meets with the high standard required). 

AJI programs subm itted must be accompa nied by an 
official entry form available from JRS software. 

Send a large stamped addressed envelope for your entry 
form and your FREE copy of the 1983 JRS Catalogue. 

,. ,.-~ . ,-.. .. , 
I _.a.,._-,., , _M_ 
I __ ,•I - -

J I • • I 

,' ~ ~ - ~ 

SPECTRUM 48K : ZX8116K 
SIX PART ADVENTURE 

BLACK CRYSTAL 
THE GUEST IS ABOUT TO BEGIN 
Th. ulvml" IQl,f.p&.y;ng .cMn11,1,. lor 1M SPECTAUM/ZX .. I. 

YO\lunbeeorni9,_r101.ilffCMM.!a,rdon•q,.,H110f.ndWld...w 
ihoenngsoleteill(M'I tode511ovt11o1181K':C•V'~a,r)(ldefe.11hc 
Lo,dsolC,-Held ..... 1n,ns u ()logtwnti,.,..,_.,oltllbl,lou, 
measu.re,s ~ mvtl'oell mons.ters J0u,~ 1hlougt, ih,e '->d ol 
Be<0f11elplo,••htca.1Bltol~.~,..101ht 
Shalf!lo11>$ll.-.-<:hlllf~,n1t,e""olwn<:1bu1ti.w.re 
ol wn(I ~11 Confron1 lht twe demon ,n ~ 1""11)1e. biltlle 
~11n.LOl'(t$olC~,tl(l-'f'OY<wllVlothot81kkC~\III 

8r~t11,1981tc k tr,n1.i ... ,o_..•P<09"--C...p,0Yldem<V11 : l;;o (leq,I 1n,n ~ Olher e<l""11,..re to, the~ 

RH11imernons1ertJ.111e$ Si.,perbllf~ s.vepne l~ 1u1e 
Al su pa,r11 ,... ~ 1ogrrhoef on U$M1t•, bo~~ -,n 
.-.s11ve1o0nbooli.i.1 

SPECTRUM 48K; 180K OF PROGRAM 
IN SIX PARTS - ONLY £7.50 

ZX81 16K; OVER 100K OF PROGRAM 
IN SEVE N PARTS - ONLY £7.50 

WHY PAY MOR E FOR LESS OF AN 
ADVENTURE 

To CARNELL SOf'TWAAt. DEPT 2. 4 STAUNTON RD, SLOUGH. SL2 INT 
"--~me 81Kl Ct\tSlitl for my, 

l•r.close•cl\8Qut!PO$lll0tdetlN~ 10C....,..So11w .. ellorf 

NAME 

AOORESS 

PR()PR l(TORS: R CARNELL. S. GALLOWAY 

"'° [7,0 
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10 POKe: 17000.52 
aa POK E 17002;237 
30 POKE 17 003 ,71 
40 POKE 17004,201 
50 POKE 17001,-122 
50 LET Z=USR <~70.0.e i 

PIE CHART will provide you with 
a means of d isplaying your per­
centages in a really pro­

fess ional way. A circle is shown on 
scree n: you are asked to input your 
percentages and the compu ter will 
slice the pie into appropriately-sized 

)B~ 

f!I C I IARACTER MAKER changes 
the character set of the tK ZX-
81. It will even change the 

lellers in program listings into 
blocks of strange patterns. 

The main program is a machine 
code routine set up using the POKE 
command. After running the main 
routine remove it line by line but do 
not use NEW. 

When the program is in memory. 
type-in one of the demonstration 
programs. They will show contin­
uous patterns on the screen. You can 
also make your own programs which 
create patterns on the screen which 
change at random. 

The program was sent by Allister 
London. of Sleaford. Lines. 

1 REM eEHO PROGRRK;:, 
10 FOR A=0 TC 255 

Hl LET A=RND~255 
20 PRINT C HR$ A.: 
30 GOTO 10 20 PRINT CHR$ A_; 

:30 NEXT A 

pieces. When you have finished. 
INPUT ··-r· and the program will 
move to labelling the different 
slices . A grid is drawn around the 
screen and you enter your label 
and then its x and then its y co­
ordinates. An entry of 32 for the 

y co-ordinate will move you to 
the next stage of the rou tine . 
~vhich enables you to title your 
disp lay. 

This useful program was submit· 
led by Paul Smith of North Harrow 
for the t6K Spec trum . 
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THE IDEA of Star Eater , a game 
for the unexpanded ZX-81. is lo 
land your ·y· ship on one of the 

stars shown on the screen and stay 
there for as long as possible. 

Another ship, represented by 'M'. 
will chase you and make your job of 
stayin g on the stars for any length of 
time an impossibility. If you are 
moving from star to star the ship will 
just bounce off you but if you have 
landed on a star it will destro y you. 
When the game is completed the 
computer will indicate your score. 

To control your ship you must use 
the cursor keys. As the game con­
tinues it will become more difficult. 

It is from Adrian Mansell of 
Birmingham. 

£!({(()!($ AND 
MISHAPS 

2 RAND RND 
3 PAUSE 100 

10 LET As!NT <RND*10)*2 
11 LET S•0 
12 LET DD•2 
20 LET D•INT <RND*15)*2 
30 LET C•CODE "GRAPHIC 7 " 
40 LET 9• I NT < R~lD* 15 ):t2 
50 LET E•CODE " ?" 
60 LET F•CODE "GRAPHIC 5 " 
70 LET G=INT <RND*10)*2 
90 LET H=INT <RND*30) 
90 LET !,.VAL " 10" 

100 LET J•VAL " 10" 
120 IF INKEY!ll•"6" THE~l LET != I+ 

DD 
130 IF INKEY!ll•"7" THEN LET I•I­

DD 
131 IF INKEY!ll•"5" THEN LET JaJ-

DD 
132 IF I NKE'tt•" 9" THEN LET J•J+ 
133~IF S)•30 THEN LET DD=l 
140 IF I•A AND J mB OR I•C AND .J 

"'D OR IaE AND J• F THEH LET S .. S+l 
0 

150 IF l=G AND J•H THEN GOTO 10 
00 

160 LET G•G-1 
170 LET H•H-1 
190 IF I >G THEN LET G•G+2 
190 IF J >H THEN LET H•H+2 
200 CLS 
201 PRINT AT A, Bi "*" 1 AT C, D; ":t." 

! AT E}F; ''*'1 1AT G,HJ''M'';AT I , J J''Y 

210 GOTO 110 
1100 PRINT AT l,J i S 

STICKS AND STONES-The first line should read · machine with the t6K RAM pack. 
I LETG = 0. ZAG BLASTER- Enter ing the graphics may have 
SPACMAN -The entering of the graphics charac ters caused some confusion. That can be overcome by instead 
needs some explanation. In lines 1060 to 1063 the charac- of entering the graphics characters direct. enter letters as 
ters should be entered as u, r, d, and i respectively, all in follows: 190 and 4CX>-e 1n graph ics mode: 230. 470 and 
graphics mode. and in lines 2010, 3120. 7010 and 7050 5010-grap hicsf:260-graph icsg . 
graphics a should be entered. STAR BATTLE- Unfortunate ly we omitted a large 
CITY BOMBER-li ne 101 shou ld read IF s = I THEN section of the listing. We have been trying to find the 
LET m = j + 2--(j; 20). missing lines. without success as yet. but we hope to have 
RENUMBER- The program for the ZX-81 is for the the information foro urn ext edit ion. 
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T IDDLY WINKS is a flipping 
game where a knowledge of 
aerodynam ics will gel you no­

where. The object is to wink your 
tiddlcs into the container in the 
middle of !he screen. Translated 
loosely. Iha! means you must flip 
your play counters into the dish. The 
counters are numbered from one to 
three and you take your turn by 
en tering the counter number and 
then en tering the amount of flip 
force . 

The wink will move with accord­
ing velocity and if you have judged 
distance and velocity correctly your 
cou nter should fall into the con­
tainer . The computer counts how 
many attemp ts you have taken until 
all the counters are in the pot. 

The program was wrillen by Tim 
Grubb of Leicestershir e and is for 
the tK ZX -81. 

20-PRIHT AT 12,A J "9 r«Phtc 8, 2 
s P.a.c:•s , ilrdl.Pntc: ~ " 

30 PRINT AT 13 , A; " 4 9r- .. Ph1cs 7 

3~ FOR N•SGN PI TO X 
40 LET S<N>•INT <RNC>:.::PJ::tPI) 
43 PRIN T AT 12,B<N>iCMR fi (156+ 

N) 
4.5 NEXT N 
50 PRINT AT 0 , 0 , "WHICM TIDOLY? 

55 INPUT I 
56 IF I>3 THEN GOTO 50 
60 PRINT AT 1, 0 1 ''POWER7 ( 1 TO 

15) .. 
6.5 INPUT U 
67 FOR P• SGN PI TO U 
70 PRIN T FIT 11,B<l>+S GN' P l 1" in 

Vof l" Sof SPAC of" 

8 0 LET B( I >• B< I )+1 
90 NEXT P 

100 PRINT AT 12,8( I )+ l;CM R• ( 15 
110'"'IF B< I )•13 OR 9( I ) • 12 THEH 

PRI HT AT 21,01 "WHAT A WINK" 
120 IF 8( I )•12 OR B< I )•13 THEN 

LE T X•X -1 ~ 
12.:5 LET M•M+SGN' PI 
130 IF X•0 n-lEN PRINT AT 12,5J;' 

F!~;s~~~s~N6; 1M;JJ , , 

14 0 GOTO 4 
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• . . ~----.-,-:-_. .... 

1 REM "PLANETS" 
2 COTO 1000 
3 PRINT FIT 20 , 20; "SITH PLANET" 
4 PRINT AT 10, 10 1 ":t'<---- -- ---

------SUN" 
5 PRINT AT 0, 231 ''PLUTO" 
7 PRINT AT 2 , 23 ; "D I STANCE" 
8 PRIHT AT 3, 23 1 " 3670 MILL" 
9 PRIHT AT 4,23 >"0RBIT" 

10 PR INT AT 5, 23 1 "2 40. 4YRS" 
11 FOR T•0 TO 30 
12 LET AeT/1 5:tPI 
13 LET SX• 21+21:«SIN A 
14 LET SY•22+21*COS A 
15 PLOT SX,SV 
16 HEXT T 
17 PAUSE 250 
19 CLS 
19 GOTO 2000 
20 STOP 
21 PRI NT AT 10, 10; ":t<---------

------SUH" 
22"'PRJHT AT 1,231 "PLU TO" 
24 PRINT AT 3,23, "D ISTANCE " 
25 PR IHT AT 4 , 23i "279 4 MILL" 
26 PRINT AT 5 , 23J "ORBIT " 
27 PRINT AT 6, 23; "164. 9YRS" 
ze PRINT FIT 20, 20 ; "9T H PLANET'' 
40 FOR T• 0 TO 30 
50 LET A•T/ l5t.PI 
60 LET SX•21 +18.:t:SIN A 
70 LET SV•22 +te:rcos FI 
75 PLOT SX, SY 
76 NEXT T 
n PAUSE 250 
78 CLS 
79 !;OTO 25 00 
80 PRINT AT 10, 10J ":t<---------

------SUH'' 

10 

81 F'RIHT AT 0, 23J ,.URANUS" 
93 PRIMT AT 2, 23; "D ISTANCE ,. 
84 PRIHT AT 3,23i .. 1783 MILL" 
85 PRIHT AT 4 , 23 J "ORBIT" 
86 PRIHT AT 5,231"84.02 YRS" 
87"'PRINT AT 20,20J " 7TH PLANET" 
99 FOR T•0 TO 30 
99 LET Fl•T/15:t:PI 

100 LET SX•21+15 :t:S1H A 
110 LE:T SY•22+15:t:COS A 
120 F'LOT SX,SY 
125 HEl<T T 
130 PAUSE 250 
140 CLS 
150 C:OTO 3000 
379 PRINT AT 20 , 20 J " 3RO PLANET" 

380 F'RINT RT 10, 10 i ":t:<--- -----­
------SUH" 

381 PRINT RT 0 ,2 3J "EARTH" 
383 PRIHT RT 2 , 23; "DI STANCE" 
389 PRINT AT 3,23J .. 93 MILL .. 
390 PRINT AT 4,23J "ORBIT" 
391 F'RtHT AT 5,23s"l YEAR" 
392 FOR T•0 TO 30 
393 LET A•T /15:t:PI 
394 LET SX•21+7:tSIN A 
395 LET SY•22 +7tC OS A 
395-LET SY•22+ 7:t:COS A 
396 PLOT S><, SY 
397 NEXT T 
398 PAUSE 250 
399 CLS 
40eJ GOTO 5500 
500 PRINT AT 10 , 10J ":t:<--------­

------SUN '' 
510 PRIHT AT 0, 23 J "S ATURN" 
!530 PRINT AT 2 , 23J "D ISTANCE " 
540 PRIMT AT 3, 23 ; "8 66 MIL L" 
550 PRIHT AT 4 , 23 J "ORBIT" 
560 PRIN T AT 5 , 23J "29 . 46 YRS" 
56!5 PRINT AT 20 , 20 ; " 6TH PLANET" 
609 FOR T•0 TO 30 
610 LET A•T /15:tPI 
620 LET SX•21 + 13:«SlN A 
630 LET SY•22+13:tCOS A 
640 PLOT SX, SY 
641 NEXT T 
642 PRUSE 250 
643 CLS 
644-GOTO 3500 
650 PRINT AT 10 , 10J ":t<---------

------S UN" 
6!H PRINT AT 0 , 23; "JU PITER " 
653 PRINT AT 2 , 23J " DIS TANCE" 
6!54 PRINT AT 3,23;" 483 MILL" 
6!5!5 PRINT AT 4 , 23 1 "ORBIT " 
6!56 PRINT AT 5,23 1"11,86 VRS" 
6!i7 PRIHT AT 20, 20J "!5TM PLANET" 
701:l FOR T•0 TO 30 
710 LET Fl•T /1 ~:tPI 
720 LET Sl<•21+ 10* SIH A 
730 LET SV•22+10:tCOS A 
73!5 PLOT SX, SV 
740 NEXT T 
745 PAUSE 2!50 
746 CL S 
747 GOTO 4000 
750 PRINT AT 10, 10 J ":«<----- -- -­

------SUW 
7!51 PRINT AT 0, 23 J "MARS'' 
7!53 PRINT AT 2, 23J "D I STANCE" 
7!54-PIHHT AT 3,23 ;" 141 MILL " 

7!55 PRINT AT 4 ,23,"0 RBIT " 
7!56 PRINT AT 5, 23 J ~ 1 . ea YRS" 
7!57 PRINT AT 20 , 20 1 " 4TM PLANET" 
760 FOR T•0 TO 60 
7 70 LET A•T /3 0:t:Pl 
780 LET SX•2 1 +et s IN A 
79 0 LET sv .. 22+e*cos A 
800 PLOT SX,SV 
810 NEXT T 
815 PAUSE 250 
920 CLS 
83 0 GOTO !5000 
849 PRINT FIT 20,20 ; "2ND PLANET" 
8:50 PRINT AT 10 , 10 1 "*<---------

------ SUN" 
851 PRINT AT 0, 23 1 "VENUS" 
853 PRINT AT 2, 23 J "DISTANCE" 
85 4 PRINT AT 3,231 "6 7, 2 MILL" 
85!5 PRINT FIT 4, 23 s "ORBIT " 
856 PR1HT AT 5 , 23 , "22!5 DAYS" 
857 FOR T•0 TO 30 
8!58"'L ET A•T/1!5:tPI 
8!59 LET SX•21+4*SIH A 
860 LET SY•22+4:t:COS A 
961 F'LOT SX,SV 
862 NEXT T 
863 PAUSE 2!50 
864 CLS 
86!5 GOTO 7000 
900 PRINT AT 10, 10 1 ":t<---------

------SUH" 
90!5 PRINT AT 0, 23 ; "MERCURY" 
907' PRINT AT 2, 23J "DISTANCE" 
909 PRINT AT 3,23J "36 MILL" 
909 PRINT AT 4, 23; "ORBIT" 
910 P~INT AT !L 231 "88 OFIVS" 
91!5 PRIN T AT 20,20 J ~1ST PLANET" 
920 FOR T• 0 TO 30 
92!5 LET A,..T /15 tP I 
930 LET SX§21+2 :.t:SIH A 
940 LET SY•22+2 :t:COS A 
5':50 PLOT SX, SY 
9:;:; NEXT T 
960 PAUSE 2!50 
970 CLS 
980 C:OTO 8000 
999 STOP 

1000 PRINT "T HE PLANETARY SYSTEM 

1020 PRINT 
103 0 PRINT "THIS COMPUTER PPOG'-!R 
MME GIVES" 
1040 PRINT "DETAILS OF THE SOLAR 

SYSTEM" 
10 50 PRINT "AND INCLUOES AN ANIM 
ATED" 
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1060 PRIN T "PEPRESENTATION OF TH 
E PLRNETARY" 
1070 PRI NT "ORBITS OF OUR SOLFIR 
SYSTEM. " 
1075 PRINT 
1100 PRINT "PRESS .,"N EWLINE KEY" 
" TO START" 
1110 ?RINT "YOUR JOURNEY THROUGH 

TIME AND" 
1120 PRINT "S? AC E." 
1121 PRINT 
1122 PRINT 
1123 PRINT "'" 'PLUTQH" ""N EPTUNE" 
" ""U RANUS""" 
112'5 PRI NT 
1126 PRIN T '"'"SA TURN"" ""JUPITER 
"" ""MARS""" 
1129 PRINT 
1129 PRINT """EAR TH"" ""V ENUS .. " 
"" MERCURY" II .. 

1132 INPUT A• 
113.:5 CLS 
1140 IF A9•'"' THEN GOTO 1200 
1200 PRIN T "PLUTO" 
1220 PRINT "T HE NINTH PLANET OF' 
THE SOLAR" 
1230 PRINT "SYS TEM, ORBITING THE 
SUH AT A " 
1240 PRINT "MEAN DISTANCE OF 39 . 
53AU IN" 
1250 PRIH T "2 48 . 4 YEFIRS.P LUTO lJA 
S DISCOVERED" 
1260 PRINT "IN 1930 F'OLLOWIHG OB 
SER\IATIONS" 
1270 PRINT uoF' PERTURBATIONS JN 
NEPTUNES" 
120 0 PRINT " ORBIT .PL UTOS MASS IS 
PROBABLY" 

1290 PRINT "L ESS THAN 0. 1 OF THA 
T OF EARTH, " 
129!5 PRINT "DIAMETER IS PROBABLY 
50 00 TO" 

1296 F'f:HNT "6 000 KILOMETRES AND 
THE ORBIT IS" 
1297 PRINT "VERY ECCENTRIC M 
1298 PRIN T 
1299 PRINT 
1300 P'RIHT "F'RESS " "NEWLINE TO $ 
EE ORBIT .. 
1302 IN PUT A$ 
1 '303 CLS 
1304 IF At • " " THEt-1 GOTO 3 
2000 P'RIHT "NEPTUNE" 
2011 PRINT 
2012 P'RINT 

DESPITE its title. Plan ets is not 
an invaders ga me. It is an 
educational routine which pro­

vide s the user with a semi-educa­
tional description of each planet, 

: ; .: I followed by an anima ted graphic 
••

1 
•• • ? presentation of each planetary orbit 

2013 PRINT " THE FOURTH LARGEST P 
LANET AND" 
2014 PRINT "THE EIGHTH P'LANET FR 
OM THE SUN.' ' 
20 1~ PRINT "HEF'TUHE WAS FIRST DI 
SCOVERED IN" 
2016 PRINT "1846 BFISE[) OH PE.RTUR 
BATJONS IH" 
2017 PRIMT ''THE ORBIT OF URANUS, 
NEPTUNE HAS TWO MOONS, ""TR IT CH'"' 

ANO ""HE.REIO""" 
2010 PRIN T "NEP'TUNES ""YEAR""IS 
164. S TIME S" 
2019 PRINT "TH AT OF EARTH. ITS DI 
AMETER IS" 
2020 P'RINT "ABOUT ~1 M/ M AND IT S 

MASS ABOUT" 
20 21 PRINT "17 . 4!i TIMES THAT OF' 
THE EARTH" 
2022"'P'RIN T 
2023 P'RIHT 
2024 PRI NT ''PRESS "" t-lEWLINE"" TO 

SEE ORBIP 
2025 INPUT A$ 
2026 CLS 
2027 IF A9• '"' THEN GOTO 21 
2500 PRINT "URANUS" 
2!i15 PRINT 
2520 P'RlNT "THE THIR D LARGEST PL 
ANET IN THE" 
2530 F'RINT "SOL AR SYSTEM ANO SE\I 
ENTH FROM" 
2540 PRIN T "THE SUN.PHYSICALL Y V 
ERY SIMILAR" 
25~0 PRINT "TO NEPTUNE, BUT RATHE 
R LARGER" 
2.:560 PRINT "53 M/M +/- 5 0/0 , ITS 

DJSTANCP 
2!570 FRINT ''F'ROM THE SUN I S 19,2 
AU ANO IT" 
2.:590 P'RHIT "ORBITS THE SUN IN 94 
. 02 YEARS. " 
25 90 PRINT "URANUS HAS FIVE MOON 
S IN ORBIT S" 
2~91 PRIN T "THAT ARE RETROGPAOE. 

2592 PRINT 
2:593 PRINT 
2!i94 PRINT "PRESS ""NEWLINE" 11 TO 

SEE ORBIT" 
2595 I NPUT AS 
2:;96 CLS 
2597 IF At•"" THEN GOTO 80 
3000 PRINT "SATURN" 
3015 PRINT 

We are sure that 1t will prove use­
ful to science students and teachers. 
It was sent by K F W illiam s of New 
South Wales. Aus tralia (!6K ZX-81). 

3020 PRINT 
302 5 PRI NT " THE SECOND LP.RGETS P 
LANET IH THE" 
3030 PRIHT "SOLAR SYSTEM AND THE 

SI XTH FROM" 
303:5 PRINT "FROM THE SUH. IT ORBI 
TS THE SUN" 
3040 PRINT "IM 29 . 46 YEARS AT A 
O I STANCE OF" 
304.:5 PRINT "9 . !54AU. SATURN HAS TH 
E LOWEST" 
30!50 P'RINT "DENSITY OF ALL OF TH 
E PLANETS, " 
3055 PRI NT "L ESS THAN THAT OF lJA 
TER,AND NAY" 
3060 P'RINT "CONTAIN OVER 60 0/0 
HYt>ROGEN BY'' 
3065 PRINT " MASS. ITS TOTFIL MASS 
IS 95 TIMES" 
3070 PRINT "T HAT OF EARTH. SATURN 

HAS TEH" 
3075 P'RIHT "MOONS AND IT S MOST S 
TRIKING" 
3090 ?RIHT " FEATURE ARE THE SYST 
EM OF RINCS" 
3090 PRINT "16 KM THICK ANO THOU 
GHT TO BE" 
3095 PRIN T "COMPOSED OF TINY lCE 

PARTICLES" 
3 100 PRI NT 
3110 PRINT 
3125 PRI NT " P'RESS ""NEWLINE"' ' TO 

SEE ORBIT " 
3130 INPUT AS 
3 135 CLS 
31 40 IF A••" " TMEN GOTO 500 
35 00 PRINT "JUP IT ER'' 
3520 PRINT 
3530 PRINT 
3!53.:5 PRINT "JUPITER IS THE LARGE 
ST ANO MOST" 
3!140 P'RINT " MASSIVE IN THE SOLAR 

SYSTEM ANO" 
3545 PRINT " IS FIFTH FROM THE SU 
N. MASS IS" 
3550 PRINT "317 , S TIME S THAT OF 
THE EARTH. " 
35:;5 PRINT "JU P'ITE R IS 5 . 20AU FR 
OM THE SUH" 
3560 PRIN T "ANO HAS AN ORBIT OF 
11 . 96 EARTH" 
:3!56~ PRINT "YEAR:S. ATMOSP'HERE CON 
SIS TS MAINL Y" 
3!570 PRI NT "OF METHANE, AMMONIA A 
NO HYDROGEN" 
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357!5 PRINT ". JUPITER HAS 13 MOON 
S, THE TWO" 
3580 PRINT "LA RGEST BEING ""GANE 
YMEOE"" AHO" 
358!5 PRINT "'"'C ALLISTO. JUPITER H 
AS A VERY" 
3590 PRINT • PROMINENT FEATURE CA 
LL£ 0 ""THE" 
359.5 PRINT "RED SPOT .. " THAT HAS 
BEEH STUDIED" 
3600 PRINT "FOR OVER 1!50 YEARS" 
3610 PRINT 
3620 PRIN T 
3630 PRINT "PRESS ""NEWLINE"'' TO 

SEE ORBIT" 
3635 INPUT A• 
3640 CLS 
3650 IF A• •N" THEN GOTO 650 
4500 PRINT "MARS" 
4520 PRINT 
4530 PRINT 
4535 PRINT "MARS IS THE FOURTH P 
LAHET FROM" 
4540 PRINT "THE SUH, WITH AH ORSI 
T OF 687" 
4545 PRINT "EARTH DAYS.AHO IS 1. 
52AU FROM" 
4550 PRINT "THE SUH. THE HIGHEST 
TEMPERATURE" 
4555 PRINT " AT THE EQUATOR IS AS 
OUT 30 DEG. " 
4560 PRINT " ANO THE LOWEST ABOUT 

-100 DEG, .. 
4565 PRIHT ''CENTIGRADE . MARS HAS 
A MEAH DIAM, " 
4570 PRINT "OF 6750 KM,FINO HAS O 
ISTINCTIVE" 
4575 PRINT "POL AR ICE CAPS WITH 
SEASONAL" 
4580 PRINT "RECESSION. MARS HAS T 
WO MOONS" 
4585 PRINT "" "PHOBOS"" ANO ""OEI 
MOS"" AHO" 
45~0 PRINT "IT IS UNSURE IF MARS 

CAN SUPPORT" 
4591 PRI NT "LIFE AS KHOWH ON PLA 
NET EARTH. " 
4592 PRINT 
4593 PRIHT 
4594 PRINT "PRESS ""NEWLINE"" TO 

SEE ORBIT" 
4595 INPUT At 
4596 CLS 
4597 IF AS•" " THEN GOTO 750 
5000 PRIHT "EARTH" 
5020 PRINT 
5030 PRINT 
5040 PRINT "PLANET EARTH IS THE 
THIRD PLANET" 
5050 PRIHT "FROM THE SUN,ANO AT 
THIS TIME" 
!5060 PRINT " THE ONLY PLANET KNOW 
N TO SUPPORT" 
5070 PRINT "LIFE AS WE KNOW IT. T 
HE EARTH IS" 
:5080 PRIMT "RATHER LARCER THAN V 
ENUS , ANO HAS" 
5090 PRINT "AH ORBIT OF APPROX. 0 
NE YEAR OH" 
5 100 PRINT "ITS JOURNEY AROUND T 
HE SUN. EARTH" 
:5120 PRINT "IS SLIGHLTY FLATTENE 
O FIT THP 
5130 PRINT "POLES ANO IS ABOUT 1 

12 

2756 KM JH" 
5 140 PRIHT "DIAM ETER.AS WE ALL K 
HOW, EARTH" 
.5150 PRINT "HAS ONE MOON. THE ERR 
TH WAS" 
5160 PRINT "FORMED ABOUT 4550 MI 
LION YEARS" 
5170 PRINT "AGO ANO HAS SUPPORTE 
O MRtl FOR" 
5180 PRINT ".0 09 0...-0 OF nus TIM 
E" 
5190 PRINT 
5195 PRINT "PRESS ""NEWLINE"" TO 

SEE ORBIT" 
5200 INPUT At 
5210 CLS 
5220 JF A9•"" THEH GOTO 379 
5500 PRINT "VE~S" 
5!520 PRINT 
5530 PRINT 
5540 PRINT "VENUS IS THE SECOND 
PLANET FROM'' 
:55:50 PRINT "TME SUN ANO IS ABOUT 

THE SAME" 
55 60 PRIHT "SIZE AS THE EARTH. AH 
O IS • 72AU" 
.5570 PRINT "OlSTAHT FROM THE SUN 
, AHO ORBITS" 
558 0 PRINT "THE SUN JN 225 DAYS, 
ABOUT TWO" 
5590 PRINT "THIRDS OF AH EARTH Y 
EAR. " 
5600 PRIHT " THE SURFACE TEMPERAT 
URE IS ABOUT" 
5610 PRIHT "750 DEC.RESS K . THE SU 
RFACE IS" 
5620 PRIN T "COMPLETELY OBSCURED 
BY DENSE" 
S630 PRINT "CLOUDS CONTANINC SUL 
PHURIC ACID " 
5640 PRINT "LIFE AS WE KNOW IT C 
OULD HOT" 
.5650 PRINT " EXIST UNDER THESE CO 
NOITIOHS" 
5660 PRINT 
5670 PRIN T 
5680 PRINT "PRESS ""NEWLINE"" TO 

SEE ORBIT .. 
:5690 INPUT AS 
5691 CLS 
569S GOTO 949 
6000 PRINT .. STANDBY" 
7000 PRINT "MERCURY" 
7020 PRINT 
7030 PRINT 
7040 PRINT "MERCURY IS THE PLANE 
T CLOSEST TO" 
7050 PRIHT "T HE SUH. NIGHT SURFFIC 
E TEMP IS" 
7060 PRINT "T HOUGHT TO BE 110 OE 
CRESS K,AHO" 
7070 PRIHT "ANO MIDDAY EQUATORIR 
L TEMP ABOUT" 
7080 PRINT "600 DEGREES K. THUS P 
RECLUDING" 
7090 PRINT "LIFE AS WE KNOW IT O 
N EARTH" 
7100 PRINT "MERCURY HAS LITTLE O 
R NO KNOWN" 
7120 PRIHT "ATMOSPHERE,AHO HAS H 
O MOONS" 
7130 PRINT "T HE PLANETS AVERAGE 
DENSITY IS" 
7140 PRINT "5.2 GRAMS PER CUBIC 

CENT I METRE" 
7150 PRINT 
7160 PRINT 
7170 PRINT "PRESS ""NEWLINE"" TO 

SEE ORBIT" 
7180 INPUT At 
7190 CLS 
7195 IF Al• '"' THEN GOTO 900 
9000 PRINT """ZX-91 MICRO-COMPUT 
ER""" 
8020 PRINT 
8030 PRINT "TRUSTS YOU HAVE EMJO 
YEO THIS" 
803~ PRINT 
80 40 PRINT "LI TTLE TRIP THROUGH 
THE SOLAR" 
804.5 PRINT 
8050 PR I NT "SYSTEM ANC> THAT IT H 
AS GIVEN YOU" 
805.5 PRINT 
8060 PRINT "FOOD FOR THOUGHT AHO 

A SETTER" 
S:065 PRIHT 
8070 PRIHT "UNOERSTAHOJHG OF OUR 

UNIVERSE" 
8080 PRINT 
9090 PRINT 
8091 PRINT 
8092 PRINT ":u: 'U: :t:t U: *:« :t:t :tt: 

** ** ** :t:r:" 8093 PAUSE 800 
8094 CLS 
8095 PRINT "AS A SOBERING THOUGH 
T HERE ARE" 
8100 PRINT " THE OISTANCES FROM T 
HE SUN IN" 
8200 PRINT "MILES OF EACH OF OUR 

9 PLANETS" 
8300 PRINT 
8400 PRIHT "PLUTO ••••. 3670 MfLLI 
OH MILES" 
8.500 PRINT "NEPTUNE, •• 2794 MILLI 
ON MILES" 
8510 PRINT "URANUS,.,, 1783 MILLI 
ON MILES " 
8.520 PRINT "SATURN •••• 866.2 MILL 
ION MILES'' 
8!;30 PRINT "JUPITER ••• 483, 3 MILL 
ION MILES" 
85 40 PRINT "MARS •.. •.• 141.5 MILL 
JON MILES" 
8!5:5a PRINT "EARTH ••••• 93 MILLION 

MILES" 
8560 PRINT "VeNUS., , •• 67.2 MILLI 
ON MILES" 
8570 PRINT "MERCURY ••. 36 MllION 
MILES" 
9580 PRINT 
8:190 PRINT "IT TAKES SUNLIGHT 8, 
33 MINUTES" 
8595 PRINT "TO REACH EARTH AT 18 
6000 MILES" 
9600 PRINT "PER SE COHO ••••••••• " 
8610 PRINT "IT WOULO TAKE A ""JU 
M90"" JET 64 !i " 
8620 PRINT "DAYS AT 600 MPH NON-
STOP., ••••. " 
8630 PRINT 
9640 PRINT " •• ,., • • ,, THINK ABOUT 

IT" 
9000 STOP 
9001 SAVE "PLANETS" 
9002 GOTO 1 
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IT IS OIFFICUL T playing a game 
of golf inside a ZX-80. The version 
subm itted by S Hughes of 

Bushey. Hertfordshire, is entertain­
ing but obviously very much 
condensed. 

You are told the number of the 
hole, its distance and par, and asked 
to select a club. At the end of the 
game, the course par and your score 
are displayed. The program is set for 
nine holes but can be changed to 18 
by replacing line 815 with "A= 19 
THEN GOTOB3o". 

1LltfX=0 
2LETA=1 
3LETP=0 
4LETH=0 
5 LET8=0 
9RAND 

SO LETO = RND{245) + 175 
SI LETP:4 
52 IFD<276iHENLET P = 3 
53 IFD> 350THENLIITP = 5 
61 PRINT 
65 PRINT"HOLE ,": A:" G ':O;DYARIJ(SJ 

TO PLAY" 
IOOPRINT 
110 PRINT''PARCT';P 
120PRINT 
135 IF NOT D = 0 TH EN PRINT B: ·n 
STROKE(S)PLAYED" 
136 IF NOTH= I THEN PRINT "CLUB? 5 TO ... 
139 IFH = I THEN PRINT"PU1T" :R? 11'04" 
1401NPUTW 
141 CLS 

ISOLETT=l t 160 IFW =2 THENLETT = W 
170 IFW = 3THEN LETT: RN0(2)+4 
180 IFW = 411-IENLETT= RND(4)+8 
190 WW= sTHEN LETT= RN0(6}+20 
200 IFW =8 THENLETT= RND(9)+ -15 
201 IFW =7 THENLETT=RNDJ6)+00 
220 IFW =8THEN LETT = RN0(9J+ 135 
230 IFW ::9THEN LETT:: RND(ISJ+ 195 
240LETD=D-T 
245 PRINT"STROKE,",T:'OYARIJ(S)" 
2'46LETB::B+l 
250 IFD > -1 THENGOT0260 
255 LETD=-D 
256 PRINT 0: ''O PAST HOLE" 
268 IFD =0THENGOT0 800 
269 lF 0 < !SANO D>-19THEN PRINT"ON 
GREEN" 
270 IFD < 18ANDD>-19THEN LETH: I 
260GOT060 
800 IF B> PTHEN PRINT"BOGIE O":B:. B-P: 
'!JOVER" 
am IFB= PTHEN PRINT"PARD" : B 
802 IFP-l = BiHEN PRINT"BIRDIECT':8 
803 IPP-2 = BTHEN PRINT"EACLED":B 
805 LETX=X+B 
807LETF=F+P f -

!!~~F~~~O~;:ENGOT0630 \., 
020GOTOT04l839 PRINT"CIPARD":P 
640 PRINT"YISCOR& J":X 
DIS A SPACE 
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100 BORD ER 1: CL5 
Tli?··~~~~·\J~E~., l.l.; INK :iii; B RiGH 

,"1~3:v~=~~k e~L°IJE~: ... PEAK ~ .J1 , .S' a 
2 00 PLOT 0 1 110: ORA~ 255.,0 
2 10 FOR Q=0 TO 255 
220 PLOT Q,110+40*SIN ( Q/ 64*PI) 
230 IF Q:255 THE N GO TO 30 0 
240 NEXT Q 
3 00 PRJ'NT AT 15,B; INK 1; ""SE L e'.C 

T FUNCTION" 
3l.0 PRINT AT 16 ,2;" 1 ---P ERK VAL 

U E" ·RT 1.7,2; ··2---RMS. VALUE";RT 
l.e., 2 ; ""3--- RVERAGE VALUE"' 

3.!0 INPUT "Sel.ect 1 , 2.,or 3"; A 
33 0 IF A <l. OR A >3 THEN GO TO 32 

9
3 49 IF H=1 THEN GO TO 400 
350 IF A=2 THEN GO TO 500 
3 60 IF A:3 THEN GO TO 600 

:~: ~gr~B Ai
0

~:, 10 ; "PEA K VAL UE'' 
420 PRJ:NT AT 15,7;":CNPUT RHS. V 

RLue:·· 
430 INPlIT' "RH S . UALU~ "; R 
440 L ET Q=R•1.414 
450 PRINT AT 1e ,4; I NK 2; BRIGH 

T 1 ; "'PE AK VALUE -..:: ,. ; Q 
4'5.0 GO SUB 1020 

4 70 GO TO 3 00 
500 GO SUB 100 0 
510 PRINT RT .15,7 ; "INPUT R"HS . V 

A~~i" PRJ:NT AT 1S ,7; "INPUT PEAK V . 

A~~i"INPUT "PERK VALUE ";P 
54 0 LET Q =P•B.707 
55 0 PRINT AT 1S,~; INK 2; BRI: GH 

T 5gi, .. ~gs 5u~Ai~~e:: .. ; 0 
570 GO TO 300 
see GO sua 1000 , 
6 10 PRINT AT 14 1 1 0";"AVERAGE VAL 

u~~ e PRINT AT 15,B; "'I NP UT PEAK V 

Ag~: .. PRINT '"P ERK VRLUE ";P 

~;: ~[f Ni=~feig;r; INK 2; BRIGH 
T 1;"AVERAG E VALUE: ";Q 

1~ ~g ~g Rsg:1~
6

~0 21 : PRINT RT Q, 
a; PAP e-R 2; .•. : NEXT Q 

i:} : :~ ~:N200: FOR Q•~• TO 21: 
?R:CNT RT 0,0," 

M AKING WAVES for the 16K 
Spectrum will work out the 
average RMS and peak 

values of an alternating sine wave. A 
menu is disp layed and you must 
~elect one of the functions. If you 

want to fmd the peak value the pro- The graphics of the program are 
gram will ask you to enter the known good and make this a fine educalion­
RMS value; it is the other way round al program and mathematical aid. 
lo find the RMS value and if you 
want to find the average value no The program was sent by David 
input is required . Price, of Caerphilly. Glamorgan. 
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QUEUE 
QUEUE is for the unexpanded 

ZX-81 and presents a simula­
tion of a que ueing sys tem in a 
post office. There are five 

servers at the windows and the cus­
tomers form a single queue . Custo­
mers are represented by M and F 
and a full-stop signifies tha t a server 
is free. 

Unde rneath the queue is a single 
figure from zero to nine which can 
be changed by pressing one of the 
correspo nding characters on the 
keyboard. T hat shows the average 
ra te at which customers arrive. An 
arriva l rate of fewer than five means 
that the servers are underloaded. 
and more than five overloaded. 
The author.WE Thompson of Aide­
burgh. Suffolk. says that theory 
predicts average queue lengths of 1. 
0.()()1; 2. 0.04; 3. 0.4: 4. 4.2: 5, 15: 6. 27; 7. 
39: 8. 30; 9, 31. The model shows that 
the queue can be far from its average 
for long periods. I K ZX-81. 
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10 DIM C• <32) 
20 LET SI• " ••• ,. " 
30 LET U•SGN PI 
40 LET Z•NOT U 
~0 LET Q•U 
60 L ET A• Z 
70 RANO 
ae IF "0 "( • INKEVS ANO I HKEVI (• 

••9M THEN LE T A• VAL IHKEV e 
90 PRINT Fff !5, ZJ A 

l 00 LET R•RND:t ( 5+A) 
110 IF" R<!li THEN GOTO 210 
120 IF" Q)32 THEN COTO 90 
130 LET R• INT < RND:«2 > 
149 LET C••< MM" AND R)+( '' F='" ANO 
HOT R) 
1!50 LET QI ( Q ) • Ce 
160 FOR 1•31 TO Q- U STEP -U 
170 PRINT AT U,l•C • •" " 
190 NEXT I 
190 LET Q• Q+U 
200 GOTO 230 
2 10-L ET S• < tNT R+U)•" . " 
220 PRINT AT 3,z,s• 
230 IF Q• U THEN COTO 80 
240 FOR I•U TO ~ 
2!50 IF SI ( I ><)"," THEN NEXT I 
260 IF I .. 6 THEN COTO 80 
270 LET Se ( I >•QI< U > 
2 80 LET Q•Q- U 
290 PRINT AT U,ZJ" "i AT 3,z,s • 
300 LET Qt:•Q I ( 2 TO > 
31 0 FOR I•U TO a 
320 PRINT AT U, t-U , Q$( l )J '' 

33 0 NEXT I 
3-40 COTO 80 
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1 REM 240 0'5 
10 LET A$= .. .. 
20 INPUT si 
30 IF B$=" "S .. THEN STOP 
40 LET R$=A$+B$ 
5 .0 CLS 
60 PRINT A$ 
7 0 PRINT ""LENGTH= ••; LEN A$ / 2 ; •• 

BYTES"' 
80 GOTO 20 

100 LET X=16514-
105 FAST 
110 I F A$ ='." .. ~ GOTU' l.~ 
120 POKE X, :I:o*CO~R-$ +C ODl: ff$ ( 2 

) - 476 
130 LET R$=A$ (3 TO) 
140 LET X=X+1 
150 GOTO 110 
160 SLOW 
1 7 0 STOP 

10 SRUE ""FAST - T APE' ROUTT!'@" " 
20 PRINT "FAST TAPE ROUTINE" " 
30 PRINT "'TO SAVE RAND USR 325 

1.2 .. 
40 PRINT "'TO LOAD RAND USR 325 

25 ·· 
50 PRUSE 150 
60 RAND USR 16738 

QUICK TAPE. a machine code 
tape rout ine, will allow you to 
save and load 16K programs 
on the ZX-81 in less than a 

minute. In technical terms the pro­
gram increases the machine baud 
rate to t.500. To put in the program 
for the first time. type-in and run the 
hex loader. which is the first pro­
gram m the listing. In answer to the 
program prompt. type- in the 
machine code listing line by line. 
When you have finished the listing, 
type ·s· and the machin e code will be 
tra nsferred to the REM statement in 
line 1. Then delete the loader. line by 
line. keeping the REM intact. 

Type-in the second program, start­
ing at line 10. The REM in line 1 
should look like th e REM statement 
which you have just crea ted. When 
you run this program it will SA VE 
itself on to tape and then NEW auto­
maticall y. The machine code routine 
is then sto red above RAMTOP ready 
for use. 

To SA VE a program. type RAND 
USE 32512 and to LOAD, type RAND 
USR 32525. When you want to use 
the program LOAD it normall y and 
RUN. The Basic will destroy itself 
arter transferring the machine code 
above RAMTOP. The routine will 
then be ready to use on your faster 
comput er. 

Qu ick Tape was sent by K S 
Beddoe of Botley, Southampton and 
is provin g very useful. 

Machine code listing 
16514 CD 23 OF II 06 7F CD 28 
16522 7F CD 28 OF C9 CD 23 OF 
16530 21 JD 7F 22 16 40 CD 70 
16538 7F CD 28 OF C9 OB 08 08 
16546 00 00 00 00 00 00 CD A8 
16554 03 38 F9 EB 11 CB 12 CD 
16562 46 OF 30 2E 10 FE 18 7A 
16570 83 20 F4 CO 4E 7F CB 7E 
16576 23 28 F8 21 09 40 CD <E 
16586 7F CD FC 01 18 F8 SE 37 
16594 CB 13 C8 9F E8 02 C6 01 
16602 4F 03 FF 06 23 10 FE CD 
16610 46 OF 30 72 06 IE 10 FE 
16618 OD 20 EE C3 08 7F 18 EO 
16626 CD A8 03 CB 12 CB OA C D 
]6634 1C 7F 18 FB OE 01 06 00 
16642 3E 7F 08 FE 03 FF IF 30 
16650 49 17 17 38 28 10 Ft Ft 
16658 BA 02 ES 03 62 68 CD 7C 
16666 7F CB 7A 79 20 03 BE 20 
16674 06 23 17 30 FI FD 34 15 
16682 21 09 40 50 CD 7C 7F 71 
16600 CO FC 01 16 F6 DS tE 31 
16698 06 OE ID DB FE 17 CB 78 
16706 78 38 FS 10 FS DI 20 04 
16714 FE 58 30 82 3F CB l1 30 
16722 AO C9 7A A7 28 88 CF OC 
16730 A7 06 50 10 F'E C3 6E 7F 
16738 21 82 40 11 00 7F 01 EO 
16746 00 ED Bo 21 FF 7E 22 04 
16754 40 C3 Cs 03 
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DROP 4 simulates a well-known 
parlour game in which you are 
required to complete a row of 

four coun ters. The display sim ulates 
neatly the frame used to hold the 
counters and the slow-motion fall of 
the counte rs down the screen. 

An enjoyable and diverting game 
of tactics from Arthur Douglas . of 
London E4 (!6K Spectrum). 

SINCLAIR PROGRAMS /onuory/Februoryl983 

APE~ 6; AT J -2,C;T $ 
39 0 IF J>2 ANO Z=-48 THEN PRINT 

AT J-2,;C; ,. " 
400 I ~ J>2 AND Z=S6 TH EN PRINT 

XNK 6; PRPER 0;AT J -2,;C;S $ 
410 IP J~1 8 OR ATTR (J+2,CJ=23 

OR ATT R fJ1"2,CJ, =-.1S THEN=6EEP L1 
, - 2 0 : GO TO 4.40 
420 IF Z =-48 THEN FOR P = 1 T O , : 

BE~P 0.0S ,(2 0-2*J)+P ~ NEXT P 
430 NEXT J 
4 40 LET L=J/3 + 3: LET C =R+3 

- ·459 ·L ET· A (l: ~c. J·=X 
4 6 0 FOR J= - 3 TO 0 
470 IP A fL+ J,C)•X AND AfL+J+1,C 

):X ANO A f L+ J +2, CJ=X ANO AIL+J+3 
,CJ•X THEN GO TO 550 

48 0 IF A(L,C+J)=X AND AfL,C+J +.1 
):X AND AfL,C+J+2} =X AND R(L ,C + J 
+3) =X THEN GO TO 550 

490 IF A(L+J,C+0)zX ANO A(L+J+1 
,C +J+1J ~X AND A(L+J+ 2,C +J+2> zX A 
ND A (L~J + 3,C +J+ 3)=X TH EN GO TO 5 

S~ 00 IF A(L - J ,C +J}=X AND AC( L -Jl 

;!·~ N~+~'c <~-~~~3~ci!~:;~~ ;;;~·~~~~ab 
O TO '550 

51 0 NEXT J 
s~ e LET IS :'" 000" : IF X= ~ THEN L 

ET IS a "XXX .. 
53 0 LET x~x+1: iF X= 3 T HEN L ET 

X=1 
5 40 GO TO 28 0 
650 PAINT O \.JEA: 1 ; FLASH 1; AT 20 

, 11; U S( TQ 8) 

~~'PE~~~ ~Tc~f;~;u~~~~H 1; INK 
s?e INPUT "ANOTHER GRHE ··;As: I 

J-' RS(1l <>" ~"' THEN STOP 
58 0 PRINT AT 2 0 ,9; •• 
••: GO TO 220 
590 PRINT AT ~ 1 ,0;U$;AT 21,16;U 

$60 0 DIH a \1 2,13): GO TO 220 
9£)99 SAVt;: "drop four·· 
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5 LET DD=P l/P I 
10 LET SsPI-PI 
15 LET A"VAL "4" 
20 FOR B"''JAL " 1 " TO VAL "20" 
25 PRINT "»Pa.c• , 9ra.Phic A, 5 ::sP 

acesJ9raPhi,: A" 
30 NEXT B 
35 LET D~ I NT ( RND:t.VAL "5" HVAL 

"2" 
40 FOR C•VAL "19" TO PI/PISTE 

P -DD 
50 LET E=INT <RND:t.3)+1 
60 IF E=2 AND D>2 THEN LET D=D 

-1 
63 IF C:<,.VAL "5" THE~l LET D=A 
65 LET A=A+( INKEY$="0" AND A<'·/ 

AL "6" >-< INKEY!II=" 1" AND A>VAL "2 
" ) 

THE AIM of Sewer Rat is to 
dodge the rats which float past 
you down the sewer canals. If 

one of them hits you. those sharp 
teeth will take a tasty snack. 

Your sewer craft is at the top of the 
screen and the rats rise from the 
bottom. To dodge out the way you 
use · t' to move left and 'O' to move 
right. Every time you dodge a rat 
your new score is displayed and 
when you hit one your final score 
appears. 

Sewer Rat was sent by R J Wilkins 
of Kingswood. Bristol and it is for 
the1K ZX-81. 

70 IF C=VAL "1" AND D~A THE~l G 
OTO \/AL "200" 

80 PRINT AT VAL " 1",A1"inv•rse 
V"JAT C,D;"inver~e- *";AT VAL 11 1 
100""PRit~T AT VAL "1 11

) Ft; 11 inverse 
:E,Pace".:AT C,D; 11 i11ver:.I:' :sPac l!!'11 

105 NEXT C 
110 LET SaS+PI/PI 
11.5 PRIHT AT PI/PI, VAL "8" ; "SCO 

RE=";S 
120 IF S>VAL "5" THEN LET DD.,VA 

L 112 11 

125 IF S)VAL "10" THEN LET DD=V 
AL 113" 

130 GOTO VAL "35" 
200 PRINT AT PI-PI,VAL "8";" FIN 

AL11 

220 STOP 
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TllffiED 
IN SOME games programs it is 

usefu l to allow the player on ly a 
limited amount of time to 

respond. Timed Inputs, by A F 
Olivera of Gibraltar. is a subroutine 
for the ZX-81 which can be added to 
a program to allow the player a 
certain amount of time to reply. 

IINPUT 
That depends on the values put 

into the POKE statements al lines 
500 and 510. The numbers are 
POKEd into the FRAMES counter 
which controls the ZX-81 control 
clock. The values in the program 
already will set the FRAMES 
counter to 32767 SOths of a second. It 
can be re-set by altering the POKE 
numbers . 

The program will return the keys 
pressed by the player in the IS vari­
able. That can then be checked by the 
programmer's own control program . 

500 POKE 164 36,2 55 
51 0 POKE 16437 ;127 
52 0 LET I$=" " 
53 0 CLS 
540 ?RINT RT 2L~0; I$ 
550 IF PEEK 16436+PEEK 164.37*25 

6 <32767 -5*50 THEN RETURN 
560 IF :INKEY $ < > " '' THEN GOTO 550 
570 :IF P EEK 16436 +P E EK 164 37 *25 

6J~~?~~-i~~~1~~~ ~~i~R~OTO 570 
5 90 IF CODE IN~EY$=118 THEN RET 

IJR N 

:~~ i~Tc5~Exi;~r~~yis>=119 THEN 
LET IS=IS C TO LE N I:$ - 2) 
62.!> GOTO 530 

10 
20 
30 
40 

PRINT "ENTER TIME REQUIRED" 
INPUT A 
CLS 
LET Af;"'" 

0000" 
!50 FOR 8.,0 TO 13 
60 PRINT AS 
70 NEXT B 
80 LET ~·-9 
90 LET z.,0 

100 FOR E•0 TO A 
110 PRINT AT Z,Y1"<" 

000000000 

120 IF INKEYS•"8" THEN LET Y• Y+ 
1 

130 IF INKEY$="!5" THEN LET YaY-
1 

140~IF rnKEY••"6 " THEN LET Z•Z-
1 

1!50 IF INKEYSa"7" THEN LET Z•Z+ 
1 

160 PRINT AT Z,Y1"< " 
170 NEXT E 

SINCLAIR PROGRAMS January!Febroury 1983 

I F THE TASTE of mince pies is 
still in y~ur mouth you might like 
to try Mmce Pounce, which is a 

pie add icts · paradise. The aim of the 
tK game for the ZX-81 is to ea t your 
way through a table of mince pies in 
as short a time as possible. 

Al the start. you are asked to enter 
a time code. The codes quoted by the 
author . Andrew Blight of Fleet. 
Hampshire. include 400 for one 
minute and I.OOO for two-and-a-half 
minutes . You can increase the time 
but the idea is to reduce your time. 

The arrow is your mouth and it 
can be moved around the table using 
the cursor keys . When the time has 
expired the game stops and reports 
code 0110. There are 169 pies on the 
table. 

There are 10 spaces and 13 Os in 
line 40. 

19 
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T HISVERSIONoftheperennial ~ m game must surely be definitive. 
As usual. your hapless amphi-

bian is required to c ross the crowded ~ «cm 
multi-l ane highway. th en the flood-
ed rivel'-{)n the backs of turtles and 
logs-before rea chin g his home 
atop a lily-pad in the fathomless 
swamp. 

The frogs a re contro lled with F for 
left, G for right. T for up and V for 
down . You have four lives and if you 
manage to get a frog on eac h of th e 
lily-pads you rece ive a bonus frog . 
up to a maximum of four. Remem­
ber. though. on ly one frog per pad is 
allowe d. There is a timer and a high­
score facility. 

After the program has been enter­
ed ii should be started with "RUN 
2000" to define the graphi cs. after 
which the normal RUN can be used. 

Andrew Penne l of Clifto nv ille, 
Kent. who sen t the program, says 
that Frogger was written for the 48K 
Spectrum but tha t owners of the 
16K machine can use ii by splillin g it 
into two parts. 2000-2660 first. and 
5-1580 second. 

This listing is probably unbeatable 
for the Spectrum . It is certai nly the 
best we have seen. (48K or 16K 
Spectrum). 
Graphics notes: 
I 10. 180. etc .-Graphic B 
310-G raphi c H, graph ic I; g raphi c 
K, grap hic L. 
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~ ~~~ ~bll!~ll!!All!n'a!df!!, 1!!,.llwllll!!Pf!!• ll!nll!nll!,._11!1, 1!1, 

1: ~gKi02;::s,e 
20 F'OR I= l. TO 6 
3 0 LET XtI>=5•XNT (RND • 31)~1 
40 NEXT X 
50 PRl.NT VAL$ Q$ !~: t~ ~:i: : LET Y= 19 

110 PRJ:NT RT Y, X; :INK 4.; "~· · 
1.20 PA USE 20 
130 PRXNT VAL$ Q$ 
140 FOR J:=1 TO 6: LET X CI ):X( I ) 

-l.0f- ( :I / 2=XNT (X / 2)) + S 
1 50 LET X(J:):X(J:)-160 * (X( I) >16 0 

) +160• ( X CI) <5): NEXT I 
160 PRINT VAL$ Q$ : IF Y>9 T HEN 

GO TO 200 
170 LET X:X+ (A =40) -(A~ 4 3): IF X 

<0 OR X>31 TH EN GO TO ~00 
4t~, .. PFHNT AT Y ~x; PAPER s ; INK 

a00 kET B = ATTR tY, X): IF B•S OR 
6•6 T HEN GO TO 40 0 
205 LET T:s.T-1: PLOT OVER 1;32+T 

:!!6 IF T:0 T HEN LET F=l.: GO TO 

I~ ~~ ; ET XX =X : LET YY=Y: L ET K$ = 

~~gEiFs~$i~~ :r7;; .. ~Ra~T~T1X0X; 
225 Bl!EP .0 2., - l.0 

2~3~..,~fTT~~~ .. ~~=~~~~ - IKS = "F" ): 

0
: 4~ IF X<0 OR X >3 1 THEN GO TO 4 

.. r~eI~~=1iy't~iJKt~v~:~.1~* (K$="T 
260 IF K$::: .. T" THEN LET 5..,s .. s; p 

RINT RT 0 ~6;5 ~!:r~if?. !~~~T~Ri~xi+ ~.~:1sR 
280 IF A~160 OR Rt4 7 OR R =S OR 

' A=6 OR R:a5 THEN GO T O 4-00 
4f~;i.,PRINT AT Y .,x; PAPER a; .INK 

300 iF A<>Sb l~tN ~U I U i4~ 
305 PRINT VAL$ Q $ 
31 0 LET I =B~ I NT (X/8)+3; PRINT 

AT 3, I; INK 4 j ""w";A T 3., r;··- .. 
315 LET 5=5+50: ·PR-1,tfT AT 0,f5.;5 
320 BEEP 2.,10 
330 LET FF=FF+1 : IF FF=4 TH E N G 

o sus see 
34 0 GO TO 20 
40Z PRINT'VAL$ Q$ 
405 PRINT AT Y.,X+fX <0)-(X>31); 

;;~ e; PRPER s; FLASH 1 ; OVER 1; 

410 PRINT RT 0., 10-+2.fF; ·• " : BEEP 
3, -10 
4 15 LEI f<":F -1 
~20 IF F=0 THEN GO TO 600 

~~~:6;:J~E~er·~0J~<1~~~~>Sl); 

500 FOR I=3 TO 30 STEP 8 
510 PRINT AT 2.,l'.;" "' ;A T 3,,.I;" 
" : NEXT I 
520 LET FF =0 : IF F=4 THEN GO TO 
525 

Fr2~Nk~;r.w~·1 : PRINT AT 0,10+ 2 ~ 

2T2~~~gR_ii~T~~0~2~E)&L~T 32+T,1 
530 I F 5<> 0 THEN L ET 5 =5 +100 : P 

RXNT AT 0.,6 ; 5 
5 40 RETUR N 
600 PR.I.NT AT 0i12;" 
610 PRINT AT 11 , S; ·· Y OU SCORED 

·· ; s ; .. .. 
620 IF S< HS T HEN GO TO 700 
63 0 PRiNT AT l.1 ,2 0; FLASH 1 ;S 
1540 PRINT AT 12, 6; " A NEt.J HIGH 

SCORE! !! " 
645 FOR 1•1 TO S : F OR JcS TO 10 

: s~:e~IH 0 ~$'f~f~ ~~~.J;,e~f~ gou 
,- na•e 1• -ax 6 tet t e ,-sJ: .. ; Ns 

660 POKE USR ··g• · .,S - 256*:rNT CS/2 
56) : POKE USR ·· g··+ l , l'.NT ( S/ 2 ~6 ) 

670 FOR l:=1 TO 6 :g: ~g~ ~5R "'Q"+-!!. .. I:,COOE NSfU 

70 0 PRJ:NT AT 1910; F LASH 1 , •· 
ggt~b ~~~0~o r anothe r ga Me . 
L~ 0 0 I NK 0 : PAP ER 7 : BORDER 7 : C 
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SCROLL is a machine code pro­
gram to move the display across 
the screen in any one of eight 

directions . Enter Listing l. keying 
126 charac ters in the REM statement 
in line I. The variables SI to 59 

correspond to the compass points 
NW. N. NE. W. E. SW. S and SE. 
RUN the program and the machine 
code will be POKEd into the REM 
statement. Then delete lines tO to 70 
and replace then with the demon -

stralion routine in List ing 2. If the 
direct command "GOTO 10" is then 
entered. the versat ility of this scroll 
program will be demonstrated . Sub­
mitted by Stephane Crainic. of Paris: 
(16K ZX-81J 

22 

LISTING l 

1 ReH 111111111 333 
33333334 444444.4,4.45 66& 
6 5656 7777777777 88888888 999 
Y9900000000001111111111 222 
2333333 

2 LET 51:::.16626 
3 LET 52 -=1.651..C. 
4 LET 53•1 
S L!!T -54 • 
5 LET 56:::.l. 
7 LET 57 = 1 
8 LET 58• 1 
9 LET ~9 • 1 612 

10 LET RS = .. 2 A0 C 40 E5 "'11 210 01 
10602ED6 0C9 2A 1040114 3 00 E052E 
100ED52D101850aEOBS2AQC40 
60010P'BC92R0C4.811060219861 
00 0 2B7EP'!!762B 0 2"1.8 B3 10f"i!C-9' 
12R0C4B"516234E36ee2 37EF 
8 B31B F2C9'? 14F1 8F1COCC49C0914 
gg g;:~gg~~0C9COB040CD 824 0C9C 

19 FR ST 

28 LET l: •1 6S14 
3 0 ~O R J=1 TO LEN R$ ST EP 2 
40 POKE :r-> fCOO E A~ ( J.) -2&) .. 1-s.c 

OD E R$ CJ+- 1.l -28 
5 0 LET :C=:C.f.1 
55 I~ P~EK X• 11 6 T HEN GOTO 7 0 
ee Ne:XT J 
70 ~LO \.I 

LISTING 2 

1 *-ET RS =" 50" 
2 0 LET A$ (2.) "'STR .$ (VAL A $ ( 2) + .i. 

3 0 .IF AS (2> ,,.·•5·· T H E N GOTO 2 0 
40 FOA: I -=1 T O 22 
50 PR.l:NT ·· ==~SI. NC L AIR USER ANO 

PA:OG RAH S=== ·· 
60 NE:.<T I 
7 0 FOA: I:1 TO 32 
ee RA ND USA VAL A$ 
9-0 NEXT I 

100 CLS 
11'0 GOTO 20 
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T HE DJSPLA Y will show a grid 
of 16 squares. The grid contains 
the first 15 lettersof thealpha­

bet and one space. Slide the letters 
around in the grid. using the space. 

and the puzzle is solved when the 
letters are in their correct order. 

The letters are moved with the 
usual cursor controls and a count is 
kept of the moves taken. Your task is 

SINCLAIR PROGRAMS JonuorytFebruory 1983 

p 
u z z 
L 
E 

to comp lete the re-arrangement in as 
few moves as possible. A diverting 
little routine. worth having on tape. 
Submitted by W G Davies of Here­
ford for the t 6K Spectrum. 
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120 POKE 16418,0 
130 PRINT AT 23,0;"T YPE C TOR 

UN, Z TO COPY DESIGN" 
140 IF INKEYS• " " THEN GOTO 140 
1~0 IF INKEYS,."Z" THEN GOTO 180 
160 IF INKEYS• "C" THEN RUN 
170 GOTO 140 
180-PRINT AT 23 , 0;"(32 SPACES)" 

.. ~~· 190 COPY 
. ,' \~111 

200 GOTO 130 ,~,~kfoscope 
10 LET N•JNT (RND*-2~0)+200 
20 FOR A•l TON 
30 LET V•INT <RND*22) 
40 LET H•INT <RND*-32, 
50'LET RV•21+(22-V> 
60 LET RH•31+(32-H > 
70 PLOT H, V 
80 PLOT RH,V 
90 PLOT RH,RV 

100 PLOT H,RV 
110 NEXT A 

Tl-lE AUTHO R of Kalei doscope, 
Matthew Calveley . of Lytham. 
Lanes. claims amaz ing results 

with this ZX-81 program . It will 
generate a random number or dots at 
random poin ts on the bottom le ft of 
the screen and then re-create that 
pattern on the other quarte rs of the 
screen . All the patterns crea ted will 
be symmetrical. 

Kaleidoscope occupie s L2K of 
memory but can be squeezed into t K 
by removing lines 120 onwards. 
using VAL where numbers are used 
and by changing line IO to: 
IO LET N =INT(RN0 •2sJ+25 . 

///7~ rn~~CDwITm · 
11~===-·' 1 REMXXXXXXXXXXXXXXXXXXXXXX 

to LET I= 16427 IS INPUT AS 
201F AS="S.'THENSTOP 
JO PRINT AS, ... . .. , 

40POKE I. 16"{COOE{AS)-28J+CODE 
{TLS {AS)I-28 
SOLETl=l+l 
OOGOTOIS 

H EX LOADER works on the ZX-
80. which is something of a 
rarity . The REM in line one 

must contain more charac ters than 
there are bytes in the machine code 
program. The numbe r code 118 must 
not be used in machine code routines 
or all kinds of strange things will 
start to happen to the listing. 

To remove the REM sta tement 
from line one . POKE 16403. 10. Th is 
program will help many people who 
still own a ZX ·80 to obta in more 
power from it using machine code. 
Machine code programming is 
something which has not been enter · 
ed into any great depth with the 
ZX-80. 

The Hex loade r was sent by A 
Goodr ight of Sutton. Surrey . 
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SINCLAIR PROGRAMS 

"( 9~.!.Ph. lC 4 

TO CODE "(g r~Phic 

45 IF IN 45-IF KEY$•"0" DE "W" INKEY••"0 " THEN GOSIJB CO 
.50 GOTO C THEfl GOSIJB CO 

60 PRINT.ODE "J " 
65 IF p RT Y,X+M 

6":tPEE EEK <PEE ; Q=Q+tt 1639!n • CO~E 1 ~3~0+VAI_ 
70 PR T THEN "

25 

. "(. .!NT AT y LET 
' 1nver a~ 

0 11 ,X+M; ••o11 
75 LET y > , AT Y,X+M,;~T,,Y,X+M 
00 IF •Y- M 
90 IF Y•M-M THEN 

N LET Xm~:~ AND RND~~~LF:F+M 
N 95 IF Q>S A .5" THE 

1~:T X•X+M ND RND>VAL ".6" 

110 
iET· s~Q THE 

120 F t •M-M TH 
150 ~ROTIO CODE .. ~~ RETURN 

~~~~ ....:.:::::....:~NTT (Q 
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1 PRINT AT 3, 7 J ":t:t::t::n::t:t:ttU::t::t 
:t:t.t;t:" 

2 PRINT AT 4 ,7,'' :t: ... 
3 PRINT AT ~. 7; "* K l N G C'> 0 

M *" 
4 PRIHT AT 6 , 7 ," .t ... 
~ PRINT AT 7, 7 s '':tt t.t:«:ttt:«U:t::t 

****" 
6 PRINT RT 10, 0 s" YOU HA'./E T 

O GOVERH A VILLAGE"sAT 12,0,"FOR 
A PERI OD OF FIVE YEARS. YOU" JAT 

M , 0 ; "MUST TRY TO KEEP ALIVE AS 
MANY" 

7 PRINT AT 16 , 0 s "PEOPLE AS PO 
SS IBLE, THEY WILL 00" J AT 19, 0; "ON 
E OF THREE JOBS." ; AT 20,0;"YOU M 
UST PROTECT THEM AGAINST •. " 

8 PRIHT AT 21, ,5J ''TYPE A"IY KEY 
TO CONT." 

9 IF INKEYS,-" M THEN GOTO 9 
10"FOR F•10 TO 21 
11 PRINT AT F,01" 

12 NEXT F 
13 PRINT AT 10,0;" ... <A>•>FLOO 

OS" 1AT 11,0 J" .• . (9)•>S TARVATION " 
;A T 12,0; "., .<C>•>THEJVES" ;AT 14 
,0; "YOU HAVE TO EE AS RICI-I A$ PO 
SS . ";A T 16,0 ; "AT THE END OF THE 
FIVE YEARS" J AT 19, 0 ; "AND THE RIC 
"4EST WINS." 

14 PRINT AT 21.:S s "TYPE ANY l<EY 
TO CONT." 

13 IF IHKEY$•'"' THEN GOTO 1-5 
16 FOR F• l0 TO 21 
17 PRINT AT F ,0J" 

18 NEXT F' 
19 PRINT AT 10,0 J "HOW MANY PLA 

YERS? "1 

20 INPUT A 
21 PRINT A 
22"'DIM N•< A, 11 > 
23 OJM U( A ) 
24 cosue 7000 
34 PRINT AT 21,5 J " TYPE ANY KEY 

TO START" 
35 IF INKEY $•"" THEN GOTO 3~ 
36 FOR F•l TO 22 
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37 SCROLL 
39 NE:w!T F 
39 COSUB 8000 
40 OIM M<A> 
41 OIM CCR> 
42 DIM Q(A ) 
43 FOR F•l TO A 
44 LET M< F )•1000 
45 LET Q<F>•10 00 
46 LET C< F >•2~00 
47 NEXT F 
49 DIM D<A > 
49 DIM N<FD 
50 DIM Z<A> 
51 DIM X<A> 
52-DIM T<A> 

5~ FOR F•t TO FI 
54 LET Z< F >•0 
55 LET X< F )•0 
56 LET T( F ) •0 
57 NEXT F 

100 REM sta.,..t 
105 LET S•0 
110 LET Y• 0 
115 LET S•S +l 
120 IF S•t THEN LE T Y••"SPRINGM 
125 IF S•2 THEN LET Yl•"SUMMER" 
130 IF S•3 THEN LET V.t• " AUTUMN" 
135 IF S•4 THEN LET Y••"WINTER " 
140 IF S•l THEN LET Y•Y+ l 
150 IF 5•4 THEN LET S•0 
170 FOR P•l TO A 
175 LET N<P)•INT < RND:t:10) 
1?6 LET Q(P)•Q(P)+N(P ) 
180 PRINT AT 0,9;Y , ," YEAR " sY 
190 IF NS(PXll)•"M" AND U(P))l 

8 TMEN PRINT "KING "JN $CP)( TO 1 ., -
193 IF N•(P)( 11 )•"F" AHO U<P>< • 

19 THEN PRINT "PRINCESS "; N•<P) ( 
TO 10) 
195 IF t,./$(P)(11)•"M" ANO UCP><• 

18 THEN PRINT " PRIN CE "1 N•<P >< T 
0 10) 

.?00 IF Nl (P)< 11 )•"F'" FIND U(P)) l 
8 THEN PRINT "QUEEN " 1N•<P)( TO 
10) 

20 1 PRINT 
282 PRINT H( P )J .. PEOPLE CAME TO 
THE VILLAGE." 
283 PRINT 
210 PRINT TAB 9 ; "CASUALTIES•" 
211 PR I NT " STARVED • FLOODS • 

THEIVES" 
212 PRINT TAB 3 ;X( P> sTAB 12,ZCP 

>iT AS 22 , T<F>> 
214 PR I NT ":tn :«:t:t::t:«U:t:t:t:t:.t:tt:t: .t.t 

:n:u:f:u.t • n:t:1• 
220 PRINT TAB 10 s "YOU HAVE • " 
240 PRINT TAB 15-(((LEN (STR $ M 

( P ) )>+2)/2 )J ..... ;"1( P) 1 "," 
260 PRINT TAB 1!'.i-(((L EN < STRt Q 

( P ))> +9 )/2)JC!(P)J" PEOPLE," 
290 PRINT TAB 15-(((LEN <STRt C 

(P))) •15 )/2)JC( P )J" SACKS OF COR 
N. " 

290 PRINT "************:t:t.UUU 
:U:tUt:t::tU*:t:" 

.300 PRINT "LABOUR ARRANGEMENT• " 
320 PRJHT "<A> MENDING THE DYKE 

330 INPUT Al 
335 IF JNT A1 0 A1 THEN GOTO 330 
340 PRINT Al 
360 PRINT " ( B > PLANTING CORN " J 
370 INPUT AZ: 
375 IF INT A2< >A2 THEN COTO 370 
380 PRINT A2 
400 PRINT "(C) DEFENDING THE VI 

LLAGE " ; 
409 INPUT A3 
410 IF INT A30A3 THEN GOTO 409 
411 PRINT A3 

412 IF Al+A2+A3<•Q<P > THEN GOTO 
420 
413 PRINT AT 21,5s" T00 MANY PEO 

PLE" 
414 FOR F•l TO 22 
415 IF JNT A30A3 THEN GOTO 410 
416 NEXT F 
417 COTO 180 
420 IF YS(>"S PRING" THEN GOTO 4 

30 
422 Pf>lNT "HOW MANY SACKS OF CO 

RN ARE TO SE PLANTED? "J 

423 INPUT D(P) 
424 PRINT 0( P > 
425 IF D< P > >C< P > THEN GOTO 422 
426 LET C( P >• C< P >- O< P > 
427 IF t)(P)/ 10 ) A2 THEN Ll:.T O<P) 

•A2:t:10 
430 PRINT AT 21,5 i "TYPE ANY KEY 
TO CONT." 
440 IF I NKEY••"" THEN GOTO 440 
450 FOR F•l TO 22 
460 SCROLL 
465 NEXT F 
466 FAST 
470 PRINT AT 0,01M• 
490 PRltff AT S, 14 i '':t:U U:«" iAT 9 

, 14 , N:t *" sAT 10,14 >" :t ++ :« .. ; A 
T 11,14 ;" * *";AT 12 , 14;":t::t*:t::t: ... 

500 PRINT AT 10 ,2 7 ; "T" 
501 LET T(P)•0 
502 LET Z< P >•0 
503 LET X(P)•0 
50 4 SLOl.J 
510 IF fH(C!(PV2 . 2 THEN cosue 1 

••• 520 IF A3< Q( P )/2 . 2 THEN cosue 2 

••• 53 0 IF D< P ><Q( P ):t2 THEN GOSUB 3 

••• 53 5 LET C< P >• < C( P )/1 . 2 HO< P ):t:3 
540 IF C(P)+O<P><Q,P>:t:2 THEN GO 

SUB 40 00 
55 0 I F C< P >•O< P »Cl< P >:t:2 THEN GO 

SUB 5000 
560 LET QCP) • Q(P):t:t.2 
565 LET O<P >•IHT (Q(P)) 
575 LET C( P >•IHT < C( P » 
.580 LET M<P) •M(P):tt.09 
583 LET M<P>• INT (M(P)) 
590 FOR F• 1 TO 22 
600 SCROLL 
610 NE>:T F 
611 IF M<P><0 THEN LET N( P )•0 
612 IF CCP)<0 THEN LET C(P)•0 
613 IF Q(P)<0 THEN LET Q(P)"'0 
620 NEXT P I 

630 IF Y( 5 THEN COTO 115 
640 PRINT AT 0,0J MNOW FOR THE W 

INNER •• •• , " 
644 LET a.JI• "" 
645 LET l,J•0 
650 FOR F•l TO A 
5(59 PRINT H*ff )( TO 10 ) 1" WITH 

$ " 1M<F >, "," 
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FIVE-YEAR PLANS. monetar­
ism, the green revolution. 
laissez faire and the diclatorship 

of the people. You can try them all. 
Kingdom gives you a rural rea lm 

to regulate and five years in which to 
increase your personal wealth and 
protect your people against flood. 
famine and the depredations of the 
ruth less local banditry. 

You are first given instructions for 
the game and asked to input your 
name. age and sex. Depend ing on the 
information you supply, you will be 
dubbed king. queen, prince or 
princess and then asked to decide 
how best to divide your ava ilable 
workforce in the season ahead. 
Consider the crops or your subject 
will starve. Bear the bandits in mind 
or your minions are murdered. 
Delay on the dykes and they will 
drown. 

It is reasonably diff icult. Our I.OOO 
subjects were reduced to single 
figures after the first year . 

Any number can play and you 
have five years in which to justify 
your kingship and to amass as much 
money as possible by the judicious 
selling of surplus grain. 

680 IF M( F )}W THEN LET WS•N • < F ) 
< TO '10> 
690 IF M(F)>l.J THEN LET W•M(F) 
700 NEXT F 
70~ POKE 16418,0 
7t0 PRINT AT 20, 0, "CONGRATULATI 

OHS "J WS;.. '!'OU ARE THE wrnN 
E:R OF THE GAME WlTM • " J W 

730 GOTO 100 00 

Good luck, your highness. and 
thanks to Andrew Johnson of Amer­
sham. Bucks. who submitted this 
excellent listing (16K ZX-81). 

1000 REM OYKE i:~e IF INT <RND:«3)+1 •1 THE~ RET 

1020 LET K•ltiT <RHOt 10 ) +5 
1030 FOR F•3 TO K+3 
1040 FOR G•0 TO 21 
1050 PRINT AT G,FJ "(91".,.Phic A >N 
1060 NEXT G 
1070 IF K:t10>Q(P) THEN LET K•INT 
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(Q(f>)/10) 
1080 LET Q( P >•GI< P >-K:t 10 
1090 IF K >B TMEN LET M(P)•M(P)-( 
<K-8> *100 ) 
1095 LET Z<P>•K:f10 
1100 LET C<P>•C(P)-K j:15 
1110 RETURN 
2000 REM OEF 
~010 IF INT ( RHD:f3 )+1•1 THEN RET 
URN 

" 



2020 LE:T K• INT ( RND.tt 0 ) +5 
2025 IF K:t:6)Q( P) THE:H LET K•H./T 
<QCP)/6) 
2030 FOR F•27 TO 16 STEP -1 
2040 PRIN T AT 10 ,F;" T " 
2050 NEXT F 
2060 FOR F• 1 TO K 
2070 PRINT FIT 10, 161 "(9r.,. Pni c 4 ) 

2080 PRINT FIT 10 , 16 1 " ( 9raPhic 1) 

2090 PRINT AT 10, 16; "( 9r-&Phic 2 > 

2100 PRINT AT 10 , 16;"(9r&Phic 3 ) 

2110 NEXT F 
2120 FOR F•16 TO 27 
2130 PRINT FIT 10, F>" T" 
2140 NEXT F 
2150 LET Q(P)•QCP)-K:t:6 
2151 LET TCP )•K*6 
2160 LET CCP )•C(P)-Kl'2 5 
2170 LET M(P)•M<P>-K:f.1:5 
2180 RETURN 
3000 REM STAR 
3010 LET K•ABS (D(P)-(Q(P):t2)) 
3015 IF K >fl<P> THEN LET K• Gl<P> 
3020 LET QCP) .. Q(P>-< INT CK>) 
3035 LET XC P )•K 
:30'10 RETURN 
4000 REN BUY 
4010 LET K•INT (FUl0#5)+15 
4020 FOR F•t TO 22 
4030 SCROLL 
4040 NEXT F 
40 50 PRINT AT 0, 0; "YOU HAVEN/T G 
OT EMOUGH CORN TO FEED YOUR 'JlL 
LAGE- YOU MUST BUY SONE. , . .. 
4060 PRIMT 
4070 PRINT "CURRE:NT BUYING RATE 
• "JK 
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4090 PRINT 
4090 PRINT "YOU HAVE . .. ,M<P> 
4100 PRINT 
4110 PRINT "THE MOST YOU CAN HAV 
E ARE ">lNT (M(P)/K) 

4120 PRINT "SACKS" 
4140 PR:lNT "HOW MANY DO YOU WANT 

TO BUY?" J 

4150 INPUT I 
416 0 IF I>CMCP)/K) THEN GOTO 414 

• 4 170 PRINT I 

4180 PRIHT 
4 190 PRINT " THAT WILL COST t" J I :t 
K 

42 00 LET MC P )• MC P >-C K:t I > 
4210 LET C< P >• CC P )+1 
4220 RETURN 
500121 REM SELL 
5010 FOR F•1 TO 22 
5020 SCROLL 
5030 NEXT F 
5040 PRINT AT 0,0 J "YOU HAVE A SU 
RPLUS OF CORN, DO YOU LJANT TO S 
ELL At-lY, IF SO SP ECIFY THE 
AMOUNT." 
.5050 INPUT At: 
5060 IF A&< 1 >•"N" THEN RETURN 
5070 LET K•VAL FIS 
5071 I F K<•C (P) THEN GOTO 5000 
5072 PRINT 
5073 PRINT "'YOU ONLY HAVE " 1 INT 
(CC P» 1" SACKS. " 

!5074 IF JNKE'r't •"" TMEN GOTO 50?4 
5075 ... GOTO 5000 
eese LET J• INT (R N0,5 )+ 5 
5090 PRINT l(J" SACKS OF CORN, AT" 
5100 PRINT ... ,. ; J J " A SACK,WlLL M 
AKE " 

51 10 PRJNT " • "1KtJ 
5120 LET M(P>--M<P>+KtJ 
5130 LET CCP)•C<P) - K 
5140 RETURN 
700 0 FOR F•1 TO FI 
7010 CLS 
7020 PRINT "PLAY ER "; F 
7030 PR:tNT 
7' ~40 PR I NT "YOUR NAME P'LEASE 
7050 1 NPUT N•< F ) 
70.51 PRINT Nl(F ) 
7052 PRrNT 
?060 PRINT "YOUR AGE( APROX >7 
7070 INPUT UCF) 
7080 PRINT U<F> 
7090 PRINT 
7100 PRINT "ARE YOU MALE(M)/FEMA 
LE(F)1 °'J 

7110 INPUT NS(F)( 11 ) 
71 20 PRIN T NSCF X 11) 
7130 PRINT 

7140 PRINT "0. K.1 "1 
7 150 INPUT M• 
7160 PRINT MS 
7170 IF Hl •" NO" OR HS• "N .. THEN C 
OTO 7010 
7180 NEXT F 
7190 RETURN 
8000 FAST 
8005 LET Ms--"" 
8010 FOR F• 1 TO 22 
9020 LET M••Mt:+ "( th ,..~e- 9,..&Phic A 
'-1 invf'l"S~ SPACE;t we-nb two SPACE 
S. Jl,i)( /s.)" 

8030 NEXT F 
8040 SLOW 
8050 RETURN 
9000 SAVE "K INC.DOM" 
9010 RUH 
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W G DAVIES of Hereford has 
sent a frivo lous but funny 
game for the 16K Spectrum. 

II is called Juggler and requires you 
to keep three coloured balls in the air 
by manoeuvring the juggler's ape­
like arms with keys I and o. 

The listing is complete with sound 
effects and a running score. It would 
be ideal for keeping children enter­
tained on wet winter afternoons. 

For graphics in lines 1040. 1460. 
1640 and 5030 enter O in graphics 
mode. 

29 



30 

10 PRINT AT 10~9; .. W RHINO U" 
~: :~~~ ""t..lOULO YOU L.I:KE J:N5TR 

UCT'I.ONS'?" 
40 IF X-NKEYS=··y·· THEN GOTO 790 

0 
50 XF l'.NKEY$ < > ""N" THEN GOTO 40 

30 
60 LET HS:0 
70 CLS 
80 LET DF=PEEK 16396+256*PEEK 

16397+1 
90 PRINT "HOW HANY PLAYERS7" 

100 :INPUT PL 
11.Q OJ:t1 H CPL) 
120 FO~ Pc1 TO PL 
130 SLOU 
140 CL5 
150 PRINT "PLAYER •·; P.., ., ' '-UHX.CH 5 

KILL LEVE!_?" 
160 l:NPUT SK 
170 PRINT .. HOU MANY RHINOS?"' 
160 l:NPUT RH 
1BS REH SET UP SCREEN 
190 PAST 
200 C>:IH V(RH) 
a.10 DlH W (RH) 
220 CLS 
230 FOR R s1 TO 90-(SK•10J 
240 PRINT RT INT fRND•2 1J.,INT" ( 

RND .. 32); CHR$ 8 
250 NEXT A 
260 PRINT AT 10~31; "H" 
27 0 FOP A• 1 TO RH 

- 0 340 
345 
3'50 
360 

750 

VCR)~INT fRN0*21) 
U(R) = INT (RN0*30)+2 

PEEK CCF+V(A>+33+U(Al) <> 
OTO 280 

INT RT V (A) ,U (RJ; "U 0
' 

NEXT A 
l..ET X=10 
LET Y•0 
REH HHIN LOOP 

~~r~1:TR~6y~~g; THEN GOTO 

37 0 PRUSI! 200 
380 LET H$:INKl!Y$ 
3e~ REH HOV~ RHINO ~ 
390 Gosue A.70 
395 REH CHE CK VALIDITY OF PLAY~ 

RS MOVE 
400 LET VM= ftt $ :""C" OR t1$:2''V'" OR 
M$.,;'"B ") - 01$:''R"" OR H$.a:'"T .. OR H$ 

c"Y' 0
} 

4-l.0 LET HH • (N$z" ~"· OR H$•"H" OR .. ~~!'\e·· > - <M$ • "R'' OR H$:"F "' OR NS 

420 IF PEE~ CY+HH+DF+CX+UH)433) 
=6 THEN GOTO 350 m =~M0 ~f., ~~~!l .. 

440 LET X:::X+VH 
-4.50 Lf!T Y::11.Y+HH 

"YOU ARE on an African plain," 
say lhe instructions for this 
game . "You must get to your 

camp [HJ but there are hungry rhinos 
after you, although they are stupid 
and slop chasing when there is a tree 
in [ront or them." 

So your strategy is clear; keep a 
tree between your self and the raven­
ous rhinos as you hot-foot home­
wards. A game which grows on you. 
occupying about 4K of the ZX-81, 
submitted by John Webster of 
Wetherby, West Yorkshire. 
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JASON MINETT of Birkenhead. 
Merseyside. has sent two pro­
grams for calculating factors. 

The first will find all the factors of a 
given number and the second will 
provide its prime factors. 

Jn both cases the machine waits 
for a number to be input and then 
prints the appropriate answers (IK 
ZX-81). 

fi~K 
t10LfS 
BLACK HOLES is an uncompli­

cated game for the IK XZ-81 for 
which you are required to 

manoeuvre your speeding space­
craft through a whole cosmos of the 
omnivorous megastars. 

Change course with keys 8 and 5 
and when you crash the Length of 
lime you survived will be displayed. 
Sent by James Hatchell of Guildford. 
Surrey. 

10 LET A• 17300 
20 LET 0•0 
30 LET Y•10 
40 LET B•INT <RND:t:21) 
:50 PRINT AT 21,81" " 
60 PRIN T AT 9, V-1 J" 

70 IF Y•r;:l THEN LET Y• l 
80 IF Y• 0 THEN LET Y• 20 
90 PRIN T AT 10 , Y J "H" 

100 POKE A , 9 
110 LET O• D+l 
120 LET A•A+l 
130 LET Y• Y+( INKEY • • ~9" )-( INKEY 

•• ":5") 
140 SCROLL 
l !i0 IF A• l 73 :50 THEN LET A•17300 
160 IF PEEK <A-12>•Y THEN GOTO 

••• 
170 COTO 40 
180 PRINT "CRRSM "1C> 
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S"'REM FACTORS 
10 FAST 
20 IHf>UT A 
30 P!UNT FIJ 
40 FOR B• A-1 TO 1 STEP -1 
:50 IF A/B•IMT (FI/B) THEN PRINT 

",",BJ 
60 NEXT B 
70 PRINT " . .. 
80 RUN 

5-REM PRIME FACTORS 
20 INPUT A 
30 PRINT AJ "•" 1 

40 LET 8•2 
50 IF A/BOINT O:VS) TI-IEN GOTO 

•• 

60 GOSUB 190 
70 GOTO !50 
90 FOR 8•3 TO A STEP 2 
90 FOR C• 3 TO B-1 STEP 2 

100 IF 9/C• I NT ( 8/C ) THEN GOTO 

'"" 110 NEXT C 
120 IF fVB<>INT (A/8) THEM GOTO ,,. 
130 GOSUB 190 
140 GOTO 120 
1!50 t lEXT 8 
160 POKE 16398,CF'EEK 16398)-1 
170 PRINT "." 
160 RUN 
190 PRINT B, ":t" J 

200 LET A•A/8 
210 RETURN 



32 

i~I ~~~ ~t ig82Y P ~:~ J-an e t 
120 GO SUB 340: CLS : LET X =0 : 

L I?;;0!iL~T ~$=INKEY$ 
140 IF a$ c, -o- AND a$ C>" d " AND 

a$ < >"S "' AND a$ (} "f'" AND a$ <>"c " 
THEN GO TO 210 

150 IF a$= " o" THEN GO SUB 3 90 
160 IF a$= .. d .. THE N GO SUB 430 
1.80 IF a$="S" THEN GO SUB 520 
190 IF a$=-r" THEN GO SUB 410 
200 IF a$="c" THEN GO SUB 4 -90 
210 LET X =X+{a$= '".j '".l - f a$= " g") 
220 LET Y=Y+(a$="Y ") - ( a$= " n") 
230 LET x:::.x+(a$="LJ"' ) - ( a$= " b'" ) 
2 4 0 LET !i=!i+la$= " U '' ) - fa-$ =' 'b") 
250 LET x =x+la$="a" l -1a -s,: "t" J 
260 LET Y=Y+(a$= " t") - (a$="Dl" ) 
270 IF X< 0 THEN LET X=0 
260 IF X> 255 THEN LET x ~255 
~:: i~ !i ~~7~H~IJE~E°i'~=~=l7S 
310 PLO¥ X >Y : PLOT OVER 1; X > Y g~: ~50+oxi~0 PLOT DUER o;x, y 

t? ;
410:~flff.; ;~ ~~o rdi~c~:.;~·~~.; ~pap 

350 IF i <0 OR i >7 THEN GO TO 34 
0 

360 IF p ee OR l > 7 TH~N GO TO 34 
e 

370 IF b <0 OR b >7 THEN GO T D 34 
0 

,-

360 BORDER b: PAPER P: INK i 
390 INPUT "o v e r r0 or- 1.l '>";o : IF 
0< >1 AND 0<>0 THE N GO TO 390 
400 RETURN 
41.0 INPUT ''.X ? .. ; X, "Y ? ''; y 
420 RETURN 
43~ :INPUT "'x co o rd "; a 
440 :INPUT "y co o i-d" ; b 
450 INPUT "d'f'a N X? "; c 
460 XNPUT "draw Y? "; d 
470 PLOT a,b : DRR~ C ,d 
4-80 RETURN 
490 INPUT "X?";x x; " y?" ; yy ; "r?-- ; 

5 00 CIRCLE x x ,yy,r 
510 RETURN 
5 20 INPUT "Na111e ? " ; LINE f$ 
530 SAUE f$SCREEN$ 
540 RETURN 
550 SAUE "ut.dra"'" LINE 

UllllfY 
DRAW 
PETER SAFRANEK of Ashford . 

Middlesex. has sent a very use­
ful graphics program for the 

t6K or 48K Spectrum . Comma nds 
available are "o" to input the over: 
,;d" to draw for inputted x and y and 
draw x and draw y; "c" to draw a 
circle around inputted x and y co­
ordinates and inp utted radius; "s" lo 
save the design on the screen as a 
SCREENS: and "r" to re-set the flash ­
ing pixel cursor to inputted x and y 
co-ordinates. 

The pixel cursor is moved in any 
one of eight directions using the 
eight letters around "H" on the key­
board-i.e .. T. Y. U. G. J. B. N and M. 
Once you have entered the program 
you can SAVE it by enter ing "RUN 
550". 

Practice and patience can produce 
displays like the map of Europe 
shown: an outline on the screen in 
washable ink was a help for this. 
Safranek reports. The advantage of 
such a saveab le display for educa ­
tional purposes is obvious (16 or 48K 
Spectrum). 
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TOAD IN THE HOLE is a pro­
gram to demonstrate vector 
translations. Its use of strong 

graphics to illustrate a mathematical 
concept is reminiscent of the listing 
on Binomial Distribution in our last 
issue and should similarly be useful 
for teachers and students of 
mathematics. 

The program was sent by David 
Hanson. a mathematics master at 
Gordonstoun Preparatory School 
(16K ZX-81). 

10 PR!flT AT 0,8;"TOAD 
OLE" 

IN THE H 

20 PRINT AT 1) 8; 11
( s i xteeY', 9raP 

hi e 7s )" 
30 PRINT AT 2) 15.: 11 8Y" 
40 PRINT AT 3, 10; "DAVID HANSOfl 

50 PAUSE 100 
60 PRINT AT 7,0;" !N THIS GAME, 

YOU MAKE THE TOAD MOVE INTO THE 
HOLE.• BY PRESS l NG THE CORRECT N 

UMBER KEYS. PRESS NEvJLINE 
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TO CONTINUE. " 
70 PAUSE 500 
75 CLS 
80 LET E=! 
90 FOR Da2 TO 19 

100 PRINT AT E, D; "( 9ra.Phic 6 )" 
110 NEXT D 
120 LET E"'20 
130 FOR D=2 TO 19 
140 PRINT AT E,D; "(9r a.Phi c 7)" 
150 NEXT D 
160 LET D•l 

• 
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170 FOR E=2 TO 19 
180 PRINT AT E,D;"(9raPhic 8)" 
190 NEXT E 
200 LET DD20 
210 FOR Es2 TO 19 
220 PRINT AT E,D ., "(9raPhic 5)" 
230 NEXT E 
240 LET Es20 
250 FOR D2 4 TO 16 STEP 3 
260 PRINT AT E, D.,"( 9raPhic R )" 
270 NEXT D 
280 LET Ds1 
290 FOR E=5 TO 17 STEP 3 
300 PRINT AT E,D; "(9rs.Phi,: R)" 
310 NEXT E 
320 PRINT AT 1, 1; "< 9raPhic 3 )"; 

AT 1,201"(9raPhi,: 4)";AT 20,11"< 
9ra.Phic 2 )" J AT 20, 20; "( 9raPhi,: 1 
)" 

330 PRINT AT 20,0;"0" ; AT 17,0 ; " 
l'';AT 14,0;''2''JAT 11 , 0J 113'';AT 8 , 
0; 114'';AT ~,0;''5 1';AT 2,0 J 11V11 

340 PRINT AT 21 , 1; "0 1 2 3 
4 5 X" 

350 LET A•="( 9raPhi,: Y Ji nverse 
ASTERISK; 9raPhic T )" 

360 LET 8$ .. "( 9ra.Phic 31 i r,ver:sre 
SPACE; 9r$ .Phic 4 )" 

370 LET c•="< 9raPhic Gl; SPACE; 9r · 
a.Phi,: W )" 

380 LET D•=" 
390 LET ES="< 9ra.Phic 3 ; thre<> 9r· 

a.Phic 6s19ra .Phic 4 )" 
400 LET F$="< 9ra.Phic 8; 9raPhic 

A; 9raPhic ~ ) 11 

410 LET G$,."(9rs.Phic 2;thr"'-' 9r 
aPhic 7i,,; 9raPhic 1 )" 

500 LET H=INT CRNDt3)+2 
510 LET I=IN T CRNDt3)+2 
520 LET J=(3tH)+1 
530 LET K~3tI 
600 PRINT AT 17 , 21A$; AT 18,2;8$ 

; AT !9 , 2.:C$ 
610 PAUSE 50 
650 PRINT AT 20- K, J ,GS, AT 19-K , 

J; F$ ;AT 18-K , J1F$ 1AT 17-K , J;FS;A 
T 16-K,J,E!ll 

700 PRINT AT 0,21. "HOW MANY" 
710 PRINT AT 1, 21 "SPACES " 
720 PR!tH AT 2.,21 "RIGHT ? 11 

730 INPUT P 
735 IF P >5 OR P< 0 THE~l GOTO 720 
740 PRINT AT 4 , 21; "RIGHT "; P 
750 PAUSE 100 
760 PRINT AT 2, 21 ., "UP ? 
770 INPUT Q 
775 IF Q )5 OR Q< 0 THE~l GOTO 760 
780 PRINT AT 5,21;"UP "iQ 

790 PAUSE 100 
800 PRINT AT 17., 2 ; D$; AT 19,2;0$ 

; AT 19,2 ; 0$ 
810 LET Re(3tP)+1 
915 LET S><3tGI 
820 PRINT AT 19-S , R+11C$ 
830 PRINT AT 18-S,R+1;8$ 
840 PRINT AT 17-S,R+1,A• 
950 PAUSE 100 
970 PRINT AT 1, 21 • " 
890 PRINT AT 2,21;" 
890 PRINT AT 4 , 21 1" 
900 PRINT AT 5,21," 
910 IF K<>S OR J<>R THEN PRINT 

AT 0 , 21., "HARD LINES" 
915 IF K•S AND J=R THEN PRINT A 

T 0,21 ; "WELL DONE" 
920 PRINT AT 2,211 "THE TOAD" 
930 PRINT AT 3,21;"HAD TO " 
940 PRINT AT 4, 21., "MOVE " 
950 PRINT AT 5,2!;"ACCORDING" 
960 PRINT AT 6,21;"TO THE " 
970 PRHff AT 7, 21 , "VECTOR" 
980 PRINT AT 9, 21 J "TRANSLATrml" 
990 PRINT AT 10, 24; "( 9r .,Phic 8 ; 

SPACE;9raP hi ,: 5)" 
1000 PRHff AT 11 , 24; "( 9ra.Phic 8; 
SPACE;9rs.Phic 5 ) " 
1010 PRINT AT 10,25;H 
1020 PRHlT AT 11, 251 I 
1030 PRINT AT 16 , 2! ; "PRESS RUN" 
1040 PRINT AT 17 , 21;"AND THEN" 
1050 PRWT AT 18,21, "NEWLINE" 
1060 PRINT AT 19, 21 ; "FOR ANOTHER 

1070 PRINT AT 20 , 2\;"TRY" 
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LET E2 0 
2 LET Ha0' 
4 LET Gl•0 
6 LET Dm0 

10 LET S•0 
20 LET Jm I NT ( Rt4D:t.5) 
21-JF S)80 THEN LET D2 D+10 
22 IF S>90 THEN LET Q•Q+l 
23 IF Qs40 THEN GOTO 400 
40 LET Kr.INT (RND:t.14) 
41 LET S=S+10 
42 IF INKEY!li="l" THEN LET S=S+ 

43-JF It4KE~'!li="0" THEN LET SsS-
15 

44 IF S>E THEN LET E~S 
50-JF K<6 THEN PRINT AT 0,0i"O 

!LY ROAD" 
51 IF K)6 THEN PRINT AT 0, 0;" 

SINCLAIR PROGRAMS lonuorylf"ebl\lOry 1983 

DEATH RUN just about fills IK 
of the ZX-llt. Your speed is dis­
played in miles per hour, start­

ing at zero and rising in tens. 
When it reaches 80 your score 
begins to rise in lens. Be careful: if 
your speed exceeds 90 and 'OILY 
ROAD' is displayed in the top left­
hend corner you are very likely to 
add to the accident statistics. 

So slow down by pressing I. You 
can also increase speed by inputting 
0. When you exceed 90mph the vari­
able Q increases by one. and when Q 
reaches 40 you have finished and 
your score is displayed. along with 
high score and the highest speed 
achieved. 

Some skill is involved. since you 
must stay between 80and 90 mph for 
a high score: the highest score 
possible if you exceed 90 mph all the 
lime is 410. You have to finish the 
course for your score to be con­
sidered for high score status. 

Darren Fleming of Halifax. West 
Yorkshire, who submitted the pro­
gram. reports the best high score as 
510.(tK ZX-llt). 

55 IF K<G AND 8>90 At4D J•3 THE 
N GOTO 300 

100 PRINT AT 10,14 ; "MPH=";S;" " 
130 GOTO 20 
300 CLS 
310 PRINT ":t.:t.:t.CRASH BANG lJALLOP 

***","SCORE"; D 
315 PAUSE 200 
316-CLS 
320 GOTO 4 
400 CLS 
410 IF D>H THEN LET H•D 
420 PRINT AT 10,0i"***FIN!SH:t.:t.:t. 

SCORE•11 JD, 11HIGH SCORE~'';H,,''HIGH 
SPEED"'"JE 
421 PAUSE 200 
422 CLS 
430 GOTO 4 



INI 
M INI BANK RAID is the basis 

of an adventure game for the 
ZX-80. You are equ ipped 

with weapons and can choose to use 
one of lhem or to run. If you manage 
to beat the odds and gain entry to the 
bank, you must use your torch, T, to 
look into one of the three vaults. If 
you have erred you are spotted by 
the guards and killed . 

As listed, the odds against success 
are long but the program is adapt­
able and provides a basis for readers' 
ingenuity. Graphics: 
5001 and 5003--graph ic W twice. 

It was sent by Lee Allum of 
Brentwood. Essex. 

10 RANDOMISE 
20 LET A= RND(3) 
25CLS 
30 PRINT "MINI 8ANK RAID" 
SO PRINT"WEAPONS ARE(S)HOOT. (R)UN. 
(S)MARTBOMB.(MJYSTERY:· 
00 PRINT""YOU ARE ABOUT TO BE SHOT 

<S> < R>r' 
100 INPlITBS 
110 IFBS= "S"THENGOTO 140 
120 IFBS:"'R ""THENGOTO 140 
130 COTO 5000 
140 IF A = 1 THENCOTOsooo 
150 IF A::: 2T H ENGOT05000 
160 IF A= 3THEN PRINT""YOU ESCAPED"" 
170 PRINT'"TWOCUAROSAPPROACHING 
< M> <5>?" 
160 INPlJfCS 
JOO IFCS= ""M""THENGOT0220 
200 IFCs=··s··rnENGOT0220 
210GOTOsooo 
215 LET A= RND(3) 
2201FA = I THENCOT05CXXl 
230 IF A= 2 THEN COTO 5000 
235 IF A = 3 THEN PRINT "YOU ESCAPED" 
240 PRINT"YOU ARE IN THE BANK < T> " 
250INPUTDS 
260 IFDS='T'TI-IENCOT0280 
210 COTO 5000 
280 FOR I= I 1'03 
290 PRINT I:"< u > ., 
JOO NEXT I 
310 INPUTE 
320 IF NOTE"' RND(3)THEN COTO 5000 
330 IFE = RND(3)THENGOTO 350 
3SOCLS 
360 LETX = RND(IOOJ 
379 LET Z = RND(IOO) 
300 PRINT ··wELL DONE. YOU HAVE RUN 
AWAYWITH£" :X*Z 
900STOP 
soooCLS 
5001 PRINT' O • O • cr· 
soo2 PR1NT·oo • ocr· 
5003 PRINT" o • o • cr· 
5004 PRINT""YOU HAVE BEEN KILLED:· 
SOIO INPUT GS 
5020 IFGS = ··R""THENGOT025 

D IS A SPACE 

36 

0 
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1 REM SPEARMAN 
:50 PRINT AT 21,0; " SPEAR.MANS 

RANK COEFFICIENT " 
52 PAUSE 50 
55 SCROLL 
56 SCROLL 
60 PRINT RT 21 , 01 "NO. OF VALUE 

S?" 
70 IN PUT I 
75 SCROLL 
76 IF 1)•1 0 THEN PRUIT CHRS 15 

7iCMRe < 1+146> 
77 IF 1<10 THEN PRIN T CHR* < I+ 

156) 
78 SCROLL 
82 LET J• 0 
83 LET K•0 
85 LET 8• 0 
87 DIM C< I > 
88 D IM [)( I) 
89 DIM SO> 
90 DI M A<I> 
95 DI M R<I > 
96 PR I NT AT Zl,0 1" GREATEST OR 

SMALLEST FIRST7(G/S )" 
9 7 INPUT A• 
98 SCROLL 
99 IF Al• "G" THEN PRINT "GREAT 

EST" 
100 IF Re=-"S " THEN PRINT "SMALL 

EST" 
101 SCROLL 
102 SCROLL 
103 lF J• 0 THEN PRINT AT 21,0 J" 

FIRST "JI J" VALUES1" 
104 IF J• 1 THEN PRINT AT 21, 0 J" 

SECOND .. ; 1 i " VALUES?•· 
105 SCROLL 
106 SCROLL 
107 FOR F•l TO I 
110 INP UT R<F ) 
11~ PRINT RT 21,0J R(F) 
116 SCROLL 
121:l NEXT F 
139 FOR F•l TO I 
13:i FOR G•l TO I 
1<413 IF A<F»R<G > THEN LET B•B+l 
14!5 NEXT G 
150 IF' At •"G" THEN LE T R( F >• -B+ 

[ 

15:i IF AS• " S" THEN LET P(F)•B +1 
160 LET 8•0 
165 NEXT F 

170 IF J•1 THEN GOTO 300 
20 0 REM r~ dl' ( inini v.r.ri • ble- :11, 
210 FOP F•I TO 1 
220 LET C( F ) .. R(F> 
230 LET D< F )•A < F > 
235 LET J .. t 
240 NEXT F 
241 SCROLL 
242 SCROLL 
250 COTO 103 
~A~ PEN c 1.te:u.h ,ti n9 coie-rr 
310 FOR F •l TO 1 
32 0 LET S( F )•(( C< F >-R< F » :t< C< F > 

-R<F>>> 
322 LET ><•K+S( F > 
323 LET K• K+S< F > 
32~ NEXT F 
330 LET E• H-IT (((6 :t )()/( I :t'.lk3- J >> 

*190+ . ~) 
33~ LET M•l -E /10 0 
340 GOSUB :500 
350 REM C:Or'r'~ l.1.tton 
355 PRINT 
357 PPIHT "SPEARMANS RANK• "; M 
3 59 PRINT 
360 IF M• 0 THEN PRINT "HOH I 
370 IF M•l OR M•-1 THEN PRINT " 

PERFECT" J 
39 0 IF <MO RHD M>•.!5) OR <M<-. 

5 AHD M) -1 ) rnEN PRINT " GOOOM J 
400 IF ( M( . .5 ANO M)0) OR 01>- . 5 
AND M<B> THEN PRIN T "POOR"i 
41 0 IF M>0 THEM PRIN T " POSITIV 

E" 1 
420 IF w:e rnEH PRIHT • NEGATIV 

E" 1 
430 PRINT " CORRELATI ON" 
440 STOP 
.500 FOR F•l TO 2 1 
505 SCROLL 
.507 HE)(T F 
510 PRUIT AT 0 , 7 i • SPEARMAHS RAN 

K" 
5 20 PRINT "(thir'tV tw.o inve- r' Se' 

SPACESs >" 
530 PRIMT "SET 1 * R.RNK 1 :f. SET 
2::t: RAHK2 " 
535 FOR F•l TO I 
54 0 PRINT TAB 21D<F>1TAS 111C(F 

)1 TAB 191R(F >1TA8 ZB;R<F) 
545 NEXT F 
550 PRINT "(thi,...tv one 

SPF=ICEs )" 
560 RETURM 

SPBAR 
M4N'S 
R4NK 
SINCLAIR PROGRAMS fanuory lf'ebruoryt983 

SPEARMAN'$ coefficient of ran k 
correlation is used to prove 
hypotheses of relations hip 

between two sets of values. This pro· 
gram calculates Spe ar man •s Rank 
for up to 14 pairs of val ues: any more 
will ru n ove r the page on the final 
printout. 

The program was sent by Ian 
Holwill of Richmond. Surrey. who 
writes that he had trouble with the 
calculations. since the ZX-81 did not 
seem to store the numbers correc tly. 
He overcame the problem by us ing 
the rounding techniq ue in line 330. 
then dividing the result by 100 later 
in th e listing . Tha t gives a value to 
two decimal places. (t 6K ZX-81). 

37 
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91 0 LJ!!T ... +:1 : Ll!T •-+1: GO ~ V .. 
91a II" P < • 0 ANO a (a THll!!N GO TO .,. 

l!t~ J.5 L~ J • O: :r;,.- PH ' THe:N ~ J• 

iiI·iZ:~t ::~:: :::~:~::~: 
(1'1,d; •· .... 

5g~ ~E:9 ~¥=:~~g-a£ef.:A~>•~~ A 
~2,,,f <4 27 4 T H l!!N JFUNT AT t-1'1, d•:1; 

,,'t0 LeT f• f+:1 : LeT n•n+1: GO ~ u 
9 •a u • pc a O ANO nca THll!!H 00 TO ... 

6
945 Ll!!T J • tl: J:'° P>l!I THeN LeT J • 

~;f, J~~.J :.,P~~:tTiAT C,d ;'' A " ,AT 1,":c!: ~~I!~ [~NJ~r- P S • " Or l""" 

i o: ~0 .t~H~~oLge~ . ~a P$•'' oN·· 
!ii~{=~HT -=~:1 :,,e; l: PR:rNT AT :,, 
:';8it ' PAM AT X,'11;.. " ;AT X +1,'II; 

! !30 :I.I" X • 10 ANO V •S THl:'N L C'T \,I • 

: 0 • 0 J:l" X • 19 ANO v-as T H ll!N LeT !, 

Tgog~ 1:cAl!!l!Ns u , v -u . e, T 
cigl!al~:l!l!NS 1x+1 , w- u •0 

L • _ J:NK~ .t •"8 '' ANO '11>1!1 THCN 

~g~oGC3 T l!N .. IX,V+2)•9 T 

--~~A,./~o l!!N$ IH1 , ':1+ 2Ja e 
2 015 1 ..- ' AND 'II c2S THl!N 

.. ;~i; 't; '-'~lwe: !SCRe'l!N. IX+2,'II) • 0 T 
111!N GO TO :.!11130 
a?~~,..:i:;0 c~g'\zi~:e:e:Ns 1x+2,'J+:1• -e 
aeas l''; l'NK 1!'Y· · ··e .. ANO :,c ~19 THeN 

20 4 8 

N. (:,c- 1 , ~I) •0 T 

N. flC-J,!1•1)-0 

' ANO X.>1 THl!!:N 

1:!:= -83 , 38 : Ll!T t • t..,.10 : Rt! 

31.BQJ ,..OR n •2 0 TO 40: 01!'1!'P . oa,n: ~gw~gk ~~ ~~Jj,, Rg~~-1 ,-n : 
;p i ~ PAINT AT a,b ;" "' ;AT a ... 1,b; 

?3 1! PR:INT AT x,y;" "'; FrT x•1,'J ; 

g::sae Lin° • •• eee . Ll!T :,ca.t, L l!T 'J• 

~~
31.k~H~NtGA' TgR~~"AT 9 ,a; t ' 

33 40 !.O TO 9 10 
335 0 r oR "'"'" TO ae ee:u .1 , -n: 
Nl!!:)(T n 
;pe :! PA:INT AT C,d;" '";RT C• 1,6; 

~3 e~ P l'UNT AT x ,v;" '";AT x+1,Y; 

i::,7 111 Le-T ,-....aee : LC'f" x-.J. : L.eT" ..,.. 

j ~6 f .k~iNlGA·..,.:~~RT R, -R; l : 
3385 GO TO 9 4ilt ~:!:!~~:~~: m,~ ~ :U.P~~~tJAlo~ 
3'-ff ,..OR n•38 TD Sii : 191!'1!P. .1 ,n: 
NCXT n 
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OUR TIRELESS quest for that 
arcade-quality Pacman con­
tinues, this time led by 

Nicholas Lock of Faversham. Kent. 
In our last issue we showed S J 
Steam's version, but pointed out that 
it lacked exits and power pills. The 
missing items are both supplied here 
but at the cost of a listing that needs 
only to be tied around a puppy's 
middle to look like something out of 

'3415 PAl"NT RT il,b; " ''; AT a+ 1,t> 

; , a; Lt:°T i • t•2 5 0. Le-T ez4-000 
3.C.30 Lt!T l • l+J. : PRJNT AT Sl,29 ; ¥ 
:)4-40 GO TO 910 
3 650 r'OR n • 30 TO 50 o et:P ,1,n 
NEXT n 
~46f PA.INT RT t , 4 ; ·· " ;AT C1'1,d 

3470 Ll!'T t • t ,t2 5 0. Ll!T I • 4200 
3475 LeT l • l+J. . PR.INT RT Q,..!Q; l 
3•60 QO TO P 40 
4000 L l!'T • • 9: Ll!'T 1>• 15; Rl!TURN 
4 00 1 Ll!:T • • O; lS; R~TURN 
400:ii LeT • •7. 
400:3 LET b • 14. 
400• Lll!T b•1:3. 
4005 Ll!T b•1i L 
4006 Ll!"T • • O · 
4007 Lt:T • • D . 
4000 LeT • • :10. 
400111 Le'T • • :11 
.._010 Ll!T • • 18· 
4-011 LCT • • 13 ; 
4011il Lt!' 1>• 13 · 
•B:13 Ll!T •• J.• : 
4.014 Ll!T • • 1 !!.· 
4015 LeT • • 16 ; 
4016 LeT 1>•1a . 
•017 Ll!T b • 11 : 
... 0:.19 t.l!T b • H' 
401lil Ll!T b •lil · 
40~0 LET •• 17. 
4.0:.11 Ll!T • • 18 . 
40:.!2 U ! T • • 19 ; 
... 0a 3 Ll!!T b • J.O · 
,0 ~ 4 Ll!T b • 1l 
4~.l5 LeT b • 1:ii 
4026 L l! T b • :13 : 

iii! ~ti git 
4031 Lll!'T b • O. 
'"03 2 L~ b • ? : 
.._8 3 3 LET b • 6. 
483'- LE!"T I • 1t'I; 
•03!! Ll!T l"' l? · 
4036 Ll!"T • • 1& ; 
4-037 Ll!T •• 1S , 
<&.1138 L l! T • • 14., RETURN 
4939- Lt!'T • •13 ; J:ll!TURN 
404.0 Lt!'T t>• 7 : Al!TURN 
4041 Ll!T b•O ; l:ll!TtJAN 
<&.04.2 Ll""T b • -111: ReTUAN 
4043 LET •• 1 1il: Rl!TURl'f 
40 4• Ll!T • • l J. : .l'?l!TUAN 
40•5 LeT • • 10 ; AeTUAN 
•046 Lll!:T 1 .. ll , Al!TURN 
4.047 Ll!T I a O , ACTUAN 
4.04-0 L~ • ., 7. Al!T\.IRN 
... 049 Ll!T b • 8: ;;.>t;TURN 
4.0!50 Ll!T b•7. Al!TUAN 
4.8151 Ll!T b • 6: R l!T 
40:!!li;i LeT • •e : 
4.~':5'3 Ll!T • • S : 
48!!4. Ll!T 1•4.. 
'-055 L ET it • .:l ; 
4.0S6 Ll!T • • 2; 
40S7 Lf!T it• l ; 
,0s11 Lll!:T 1>• ? , 
4059 Lll!:T b • S :::'i t~ ~:,~. 
406i;i Ll! T b • l.1: 
4'963 L ET b • 11il : 
40 64 L l! T b • 13 
4005 LeT b • :14 
40 66 L l! T" b • 1S 
4067 L l!'T b • 1& . 
4.0&8 Ll!'T b•1?: 
•069 Ll!T b • 18. 
•3 70 Ll!T b °' H;l. 
4\1 71 t.1!.T b•~O 
•0 72 Ll!T t> •Q 1 
40 73 Lr!:T • •a , 
4 0 74. Ll!!T 11• 3 
4075 Ll!T ... ... . 
407& Ll!T b~O ; 
407 7 Ll!T b • 1 9- : 
<t0?8 Ll!T b•lO: 
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an Andrex advertisement. Now the 
bad news. Pacman's jaws do not 
move . The maze is rather simple and 
the ghosts have no hunter -killer 
capability and can therefore be 
toyed with in a way which would 
amount to committing Atari-kiri on 
the arcade version. 

We seek him here, we seek him 
there---that cursed. elusive Pacman 
(16K Spectrum). 

,. 



!0 LET AS•"ABCDEFGHIJKLMNOPQRS 
TUVWX2" THIS USEFUL routine for the 

unexpanded ZX-81 can be add­
ed toa program which contains 

a list of names in alphabetical 
order. The list can start at line SOO 
with a list of the As, then on to line 
850 for the Bs, and so on. adding 350 
to reach the start line of each letter. 

20 PRINT AT I I, 5 i "TYPE IN INDE' 
X REQUIRED" 

30 INPUT WS 
40 LET p.,500 
50 FOR J•1 TO 26 
60 IF AS<J)•W$ THEN GOSUB P 
80 NEXT J 

All the user has to do is enter the 
list index letter required and the 
program will print-out names or 
addresses starting with that letter. 
Indexer was sent by M A Wood of 
Carston. Liverpool. 

90 STOP 

Y OUR COMPUTER club stand 
at local microfairs need no 
longer look grey and dull­

because of Streamer. The program, 
which was sent by John Hague of 
Sheffield. will print any string of 
characters less than 32 characters 
long in large letters on the printer. 

The program uses three inverse 
spaces at line 160(16K Spectrum). 

40 

10 REM "SPECTRAL STREAMERS" 
20 REM © .JOHN HAGLIE 1982 
25 CLS 
30 REH Set up colours here for 

display 

RA[ss~~t::i;i; E~;~SH 1;AT 2,7;"SPECT 
40 PRINT AT 5,2;"ENTER YOUR WO 

RDING · - NO MORE" 
50 PRINT AT 7,1;"THAN 32 CHARA 

CTERS AT ONE TIME" 
60 PRINT AT 9,3;"THE PRINTER IJ 

ILL PRODUCE A" 
70 PRINT AT 11,1;"STREAH~ WHI 

CH ·,ou CAN ADD TO ... 
80 PRINT RT .13,4-;"PRESS ENTER 

TO CONTINUE" 
90 INPUT R$ 

100 CLS 
110 INPUT "E NTER 1..IORD.J:NG"; R$ 
120 PRINT RT 21,0;A$ 
125 IF !..EN A$ .>32 THEN GO TO 110 
130 FOR C=0 TO CLEN A$"8+1) 
140 FOR N=1 TO 2 
150. FOR L =0 TO •7 
160 Ir POINT CC", I..J =j, THEf;f LPRIN T .. _ .. ; 

170 IF POINT CC,L)=0 lrlEN L~RIN 
T .. "; 

180 NEXT L 
190 NEXT N 
200 NEXT C 
210 PRINT AT 10, 1; "Oo yo -L• hJan t 

any more ? (y o r n) ": .INPUT R$ -: G 
O TO CR$= '"y .. ) '1'100+ CR$="n ") ,,_220+ f 
R$<>"y") §-(R$< .>.' n") :l-2.l.0 

220 PR INT FLASH 1; AT 12, 14- ; ''.6YE 
! ''; STOP 
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H IGHER-LOWER is an excel­
lent gambling routine based 
loosely on th e TV game hosted 

by Bruce Forsyth. ll involves trying 
to guess if the next card in a series 
will be higher or lower than the pre­
ceding one. In this version you need 
to have all five in correct order to 
win the round and the money. 

Aces are a sure winner, since they 
can coun t as hi gh or low. Two cards 
the same are decided on suit, and if 
you win the odds are increased. Also 
included is a Gamble/Collect routine 
which will double the odds if you 
gamble successfully. 

The display shows the five cards. 
face down and up. with appropriate ­
ly garish flashing instructions. A 
fine program. well thought-out and 
presented. from Neil Streeter of 
Hastings, East Sussex. (16K ZX-81). 
Graphics: 
210 Four inverse Xs. 

s Gosua seee 
10 OIH R$ (B., Sl :: rn• mitl"l ~~ t:~ :: ~~t ~:: • :: 
45 LET R$ (4.J a " • • •-
415 Ll!!T AS <5) =•· • • " 
~~ tITT= ~= :~! ::: I :: 
56 LET R$(8J :=" .. 
60 LET T$ (1) ="11.1...1.a" 
65 L~ TS (2) : '' 5868:2 .... 
70 LET T$ ( 3) =··75572 .. 
75 LET TS <4J =""4884•1'" 
60 LET T$ CS ) •" 4.684.2" 
es L!!T T9 US) ..,··45e4,.2·· 
g; tg +: ~i~ :::~i::~:: 
90 LET Tt,:(9) =" 43442" 
95 LET T$ (10) :'"343 42"" 

1~: 5Vtt !fJf1l ="136882" 
105 LET 0005=1. 
110 OI:H S (5) 
120 FOR Xz1 TO 5 
130 Lf!'T CCXl=INT CRND*13+1l 
140 LET SCX)•XNT CRND*4+1) 
1S0 FOR YQ1 TO X-1 
~60 IF CCY ) :C<X) ANO SIY)=SfXl 

THEN GOTO 130 
170 NEXT Y 
160 NEXT X 
1 65 PRINT AT 5 .,9; "'ODDS='';OODS; '' 
: 1·· 
1.90 FOR X ""1 TO 5 
2 00 FOR Val TO 7 

.~1.e PRXNT Rr ~+v, (X-l.) +6-+1 ; .. _ 

a20 NEXT Y 
2 30 NEXT X 
2 40 LET X=1 
250 GCSUB 1 000 
260 LET X=X •1 
270 PRINT AT 16,8 ; "=:tGHER LOU 

ER'?'" 
28 0 PRINT AT l.6.,B;"HXGHER 8:)U 

~R"?' ' 
29 0 LET R~cooe XNKEY$ 
30 e XFR <>4S-AND A<>49 THEN GOT 

0 :ii!:70 
3 1! PRINT AT 16 .,S; .. 

3a0 GOS UB 1000 
325 GOTO 2 000 
338 J:f""O X=S · THEN GOTO 3090 
335 GOTO 260 

1000 LET C:CCX) 
un.0 LET s-s <X> 
10:ii!:0 LET CS•<''A" ANO C a 1) + C"T" A 
ND C:10) + (''J" ANO Ca11l + C"(i)" ANO 

C=UlJ + ( "K .. AND C:.13.J: • fS.TRa C. RN 
O C>1 ANO C< 10l 
1025 IF c~1 THEN LET C•14 
1026 IF C> 1 0 THEN LET C=l. 
1027 IF C=l.4 THEN LET Cz11 
1030 LO" 5$= ('.H" ANO. 5=-1) + C"C" A 
ND Sz2) + f"O "' ANO- S-•!t> + r-~- RHO S ... , 
?;-0:40 PRXNT RT 7., CX-1) +6+1; .......... 
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f~if .. Pf~NT AT a., <X-1) *6+1 ; "I" ; C$ 
1060 ~O R Y:1 TO S 
1070 PRINT AT 6+Y,fX-1)*6+1;A$(V 
ALTS(C,Yll 
1080 SEXT Y 
1090 FOR Y:1 TO X- 1 
1100 ZF CCY):C(X) THEN LET ODDS= 
0005+1 
1110 NEX T Y 
11g0 PRXNT AT 5,14 ;0005; " : 1 
1130 RETURN 
2000 ZF (Cf XJ =1 OR CCX-1).z.1) ANO 

CCXJ <>C< X-11 THEN GOTO 330 
2005 IF R:45 RND CCX>>C<X - 1) THE 
N G070 33 0 
2010 XF A;49 ANO CCX><CCX-1) THE 
N GOTO 330 
2015 IF CCX) <>CCX-1) THEN GOTO 2 ...... 
2020 r~ A:45 ANO 5CX)>5CX-1) THE 
N GOTO 330 
2030 ZF A= 4 9 AND SCX)<S(X-1) THE 
N GOTO 330 

::;: r~~T~E;~f~~b"BET1l0DD5" 
2060 PRI:NT Al 3., 13; STAKE';·· .. 
•070 XF STAKE:0 THEN PAINT AT 16 
.', 1; "YOU" .. VE LOST ALL YOUR HONEY . 

2080 XF STAKE~0 THEN STOP 
2090 PRINT AT 18~7 ; "PRESS ''"O"" 
TO DEAL." 
210 0 XF I'NKEY$="D" THEN GOTO 212 .. 
2110 GOTO 2100 
2 1 20 PRl:NT AT 16,11 ; " 

~~~0
1!0+6 .. 1 00 

5:~: ~~i~ ~i ~g:~f!.~f!Al!!ttl!!e,iLfEHliL.,. 
l!li"" 
3 0 20 PRI:NT AT 16,6; ··~ COLLE 
CT"' 
3030 LET A=COOE XNKEY$ 
30~0 XF A <> 40 AND R<>44 THEN GOT 
0 3010 
305~ PRINT AT 18 ,8 ; " 

3060 ZF R=44 RNO RND< . 5 THEN GOT 
0 20 4.0 
3 070 XF A= 4 £ THEN GOTO 3100 
3080 LET OODS •ODOS •2 
3090 PRI NT AT Si 1.4; 000 5;" : 1 
3095 GOTO 3010 
31.00 LET 5TAKE2STAKE+BETwODDS 

~~:: gWr~2 i~~ 9; ":lalRllli-Hlelil 
9010 FOR X=0 TO 63 
9020 PLOT Xi0 
903 0 PLOT X.,,4.1 
904.a IF X<41 THEN PLOT 0.,,X 
9 0S0 XF X<4.1. T HEN PLOT 6 3,X 
9060 Nl!XT X 
9070 LET 5TAKE~100 
9080 LET BET:aS 
9 0 90 PRINT RT' 3i3;"YOU HAVE S'";5 
TRKE;RT 3.,,2 4.;"SS A GO" 
9120 RETURN 
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EDUCATIONAL GAMES are 
always popular and usefu l 
routines for the Sinclair 

machines . Mons ter Maths is design ­
ed to test simple mathematical skills. 

The stude nt is set 20 problems. Each 
incorrect answer extends a bridge 
towards a ravenous monster and 10 
errors will enable it to cross over and 
eat you. 

Lines can be changed to alter the 
range of numbers dealt with and the 
mathematical process required. Sub~ 
mitted by Russell Newby. of Biggin 
Hill. Kent(lK ZX-81). 
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9 PR!t.ff AT 9, 3; "?( tw,t ve· SPAC 
ES;9raPhic Q, T,Y,T ,Y)'' 

10'"-PRINT AT 10, 5J "( i YWo<'rso: SPA 
CE; te n SPACE~.; five 9ra.Phic F" )" 

20 LET Sc0 
25WLET T=0 
30 FOR F•l TO 20 
35 PRl~~T AT 14, 5; "( :!.everit .-er1 S 

PAC:Es )" 
40WLET A~INT (RND*30) +10 
30 LET B=I NT <RND*30)+10 
60NPRINT AT 14 ,5; A; 1'+'';8;' 1= 11

; 

70 INPUT N 
80 IF N=A+B THEfl PR IflT AT 14, 1 

2; t, ;" CORRECT" 
85 IF N=A+B THEN LET T"T+l 

90 IF N<>A+B THEN PRINT AT 14, 
12; " WRONG" 

100 IF N<>A+B THEN LET ScS+1 
110 IF N<>A+B THEN PRINT AT 10, 

~+SJ 11 (9r~Phic S) '' 
120 IF s~10 THEN GOTO 200 
125 PAUSE 50 
130 NEXT F 
180 PRINT "SCORE " ; T 
185 STOP 
200- FOR G:12 TO 5 STEP -.5 
210 P~:INT AT 9, GJ "(Slr a.i>hics Q,T 

.. Y, T,Y ) 11 

220 NEXT G 
230 PR !NT "YOU ARE DEA,," 
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!5 C>IM H<20) 
10 LET D•l 
20 FOR 8•1 TO D 
30 LET N<B>•INT ( RNO:tJ) 
40 COTO N( B >~0 
!50 FOR A• l TO 200 
60 SLOW 
70 FAST 
80 NEXT A 
90 COTO !500 

100 FOR A,.1 TO 200 
110 SLOW 
11!5 FAST 
130 NEXT A 
140 COTO :500 
1:50 FOR A•l TO 200 
160 SLOI-J 
170 FAST 
17:5 FAST 
190 NEXT R 
190 COTO :500 
:500 NEXT B 
!510"'FOR C•l TO D 
:520 INPUT X 
!530 IF X<>N<C> THEN COTO 700 
!540 NEXT C 
!5!50 LET 0•0+1 
:560 COTO 20 
i'00 PRINT "SCORE•" 1 D-1 
710 PRINT "CORRECT SEQUENCE•~ 
720 FOR U•l TO D 
730 PRINT N(U )J ~- • , 
740 NEXT U 

3 LET 2•0 
'35 FOR M"' 1 TO 20 
40 CLS 
41 LET E•INT (PND*30 ) +1 
44 PRINT AT 21, 0 ; "30 IHYERSE S 

PACES" 
50 PRIMT AT 20, E ; "CRfiPMIC 6 " 
60 INPUT A 
70 PRINT AT 3,A I "INVERSE , " 
90 PRINT AT 19,A ;" CRAPHICS C" 

105 IF A•E TMEN GOTO 130 
107 PRINT RT 20 , E ; E 
110 PAUSE 100 
120 NEXT M 
12S COTO 160 
130 LET Z• Z+l 
132 PRINT AT 20 , E ;" ;t " 
140 PAUSE 100 
1:50 NEXT M 
160 CLS 
170 PRINT RT 11,0 1"YOU HAVE KIL 

LED "12;" ALIENS " 
1S0"PRINT AT 12 , 0 120-Z ;" ARE AL 

t YE ON THE GROUND" 
190 IF 2•20 THEN GOTO 210 
200 STOP 
210 PRIN T AT 13, 0 J "YOU MAY NOW 

LJ'.JE ON EARTH JN" 
220 PRINT AT l4 , 0 J " PEACE, • ••• VE 

RV WELL CONE. " 
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SIMPIE 
SIMON 

SIMON may be simple but this 
game for the unexpanded ZX-81 
is complex; you must increase 

the volume of your television set to 
hear lhe ZX-8t make its noises. Then 
you must guess. using keys t to 4 on 
the keyboard, the correct pitch and 
order of the notes played. 

You must enter key 1 for the high­
est not e and key 4 for lhe lowest. 
When you have guessed wh ich 
notes have been played. the com­
puter will continue lo play the game 
until you have an incorrect note. 
When that happens you will be 
given your score and the proper 
sequence of the notes which you had 
incorrect. 

., : · .· 



L\ RABBIT is in one of your 
1 l. fields eating your cro ps and 

you have to get rid of it by 
throwing objects at it. The game runs 
on th e t6K Spectrum and uses user­
defined graphics to create the field 
and our little furry fr iend. 

You throw an object at the rabbit 
by putting into the computer the co­
ord inates of where you think it is on 
the screen. If you are correct and 
your object hits the rabbit it will run 
away but if you are incorrect your 
crops will continue to disappenr. 

The user-defined graphics are set 
up using a subroutine at line 2CXXJ. 
Thegraphicscharacters used are: 
Lines 200. 210 graphic A. 
Lines 320. 535 graph ic B. 
Line 430. graphic C. 

To set up th e graphics. type RUN 
and then to run the game type RUN 
50. 

The program was sent by David 
Price. of Caerphilly. Glamorgan. 

PR:INT RT l9,1;"HORIZONTRL" 

E~"'0s ~i-~)1:;(Z:~~ + 1;c:g;• *: fX-

630 LET S$ = XNKEY$ 
635 IF I:NKEY S • " •• THEN GO T O 63 0 
6 40 :IF :XNKEY$ < > "Y" THEN GO TO l. 

000 
6~0 GO TO 150 

1000 STOP 
2000 FOR N ~0 TO 7: READ R: POKE 
U5 R "A" +N , A : NEXT N 
a001 FOR N=0 TO 7: READ A : POKE 
U5R "B"+N;A: NEXT N 
~002 FOA N=0 TO 7: READ A: POKE 
U:!1-R ·· c··+N,A: Nl!XT N: RETURN 50~: DRTR 24,124,90,153;60,90,15 

~e~~SD,q"fA 64,64,224,191 , 255,36 ;3 

~030 DAT A 0 , 0 ,s0,s e ,s0,0,e 
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P R SCOTI of Goldalming. Sur­
rey. has sent the kind of pro­
gram Mr Spock plays on long. 

winter evenings. 30 Noughts and 
Crosses displays a cube and 27 
possible positions for the Xs and Os. 
Unlike the 20 version, the game 
must be continued until all the posi­
t ions are filled. the objecl being not 
to obtain the first completed row but 
as many as possible. 

The player who starts has an 
advantage. as finally he occupies one 
space more than his opponent and 
so. to level matters. the first player is 
prevented from occupying the 
centre square on his first attempt. 

The program checks for that and 
other illegal moves. as well as set­
ting-up the board. indicating whose 
turn is next. and giving the correct 
score throughout. Moves are entered 
by keying-in a letter. then a number. 
lhen NEWLINE. "A" indicates the 
front face of the cube. "B" the centre 
and "C" the rear . Entering "R" i..vill 
restart the game(16K ZX-81 ). 

5 DI M A(27) 
10 DIM C< 18 ) 
15 DIM R< 18) 
20 DIM X< 27 ) 
25 DIM Y(27) 
30 LET Xllia"0208140208140208140 

61218061218061218101622101622101 
622" 

35 LET Y$•"0606061212121818180 
40404101010161616020202080808141 
414" 

40 FOR z~1 TO 27 
45 LET X(Z)•VAL X!ll(2*Z-1 TO 2* 

Z) 
50 LET Y( 2 )mVAL Ylli( 2:t.Z-1 TO 2:t. 

2) 
55 NEXT Z 
60 LET C$""0204050505050608101 

11111111213131313" 
65 LET R$E"0103010203040301090 

10809100903060912" 
70 FOR 2m1 TO 18 
75 LET C<Z>•VAL CS<2*2-1 TO 2:t. 

Z) 
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80 LET R(2)nVAL RS(2:t.2-1 TO 2:t. 
2) 

90 NEXT Z 
100 FOR Z•l TO 27 
105 LET A<Z)•0 
110 NEXT Z 
115 LET Sn l 
120 LET N•l 
170 CLS 
175 GOSUB 1000 
180 IF S•l THEN PRINT AT 2,0;"" 

"X" 11 TO G0 11 

185 IF S•-1 THEN PRINT AT 2,0," 
1111 01111 TO Gou 

190 PRINT AT 20,14 ;" 

200 INPUT ZS 
205 IF N•28 THEN GOTO 100 
210 IF 2!11( 1 )•"R" THEN GOTO 100 
215 IF 2!11( 1 )•"A" THEN LET 2.,0 
220 IF 2!11( 1 )•"8" THEN LET 2•9 
225 IF ZS( 1 )•"C" THEN LET 2•18 
235 LET 2•Z+VAL 2$< 2) 
240 IF A<2><>0 THEN GOTO 390 
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245 IF N=l AND z .. 14 THEN GOTO 3 
90 

250 LET A(Z )•S 
255 LET N•N+l 
260 IF S•l THEN PRINT AT Y<Z ),X 

< 2 ); "< i nvo1tr2.e X )" 
265 IF S•-1 THEN PRINT AT Y(Z ), 

XCZ);"( l nverse 0 )" 
270 GOSUB 500 
275 LET s~-s 
290 GOTO 190 
390 PRINT FIT 20 , 14, " ILLEGAL; TRY 
AGAIN" 
395 GOTO 200 
500 FAST 
505 LET SX=0 
510 LET 80=0 
515 FOR Z•l TO 13 
520 LET W•A( 14-Z >+AC14 )+A( 14+Z ) 
525 IF ABS W• 3 THEN GOSUB 800 
530 NEXT Z 
535 FOR Z•l TO 19 
540 LET W•A< C( 2 )-R ( 2 ) )+A( C< 2 > )+ 

A< CC 2 )+R< 2 > > 
545 IF ABS W•3 THEN GOSUB 900 
550 LET V=28-C CZ > 
555 LET ~J• A< V-R ( 2 ) )+A( V H A< v+RC 

z )) 

560 IF ABS W•3 THEN GOSUB 800 
565 NEXT 2 
570 PRINT AT 20 , 0 ; "( l nv .. r-s .. X )"' 
11

; SXJ "J ( i nv e-r ~"' 0 )• 11 J SO 
57 5 SLOW 
580 RETURN 
800 IF ~Ja3 THEfJ LET SXoSX+l 
80 3 IF ~J=-3 THEfJ LET SO•S 0+1 
810 RETURN 

1000 PRINT AT 0 ,6; "3D NOUGHTS AN 
D CROSSES" 
1004-PRINT AT 2, 10;" 1; ( fi v,. '.iir aP 
h i e 7s); 21( f lv o1t 9r-aPh l c 7s);3" 
1006 PRINT AT 3,7; "( 9r aPh l c 6 Jin 
verse SPACE;9 ra Ph ic i'); / ;( 1ti9ht 
SPACEs; 9r·aPhlc 6 1 i nv .. rse SPACE; 9 
raP h i c i' 19raPhi c 8)" 
1008 PRINT AT 4 ,6; " 1;( three SPAC 
Es);/;S PACE,2;( f ive SPACEs ); 3 ;(t 
hree SPACEs; 9r&Ph i c :3)" 

10 10 PRINT AT 5,3; "C9raP h ic 6 1i n 
ve·r·s.e SPACE, 9ra.Phic 7; four SPACE 
s);/;( fou r SP ACEs;9raPhic 6; inv~ 
,,se SPACE; 9r a.P hi c: 7; four SPF1CEs. ., 
9ra.Phic 8 )" 
1012 PRINT AT 6,2;"1;Cfive 9raPh 
ic7,;) ., 3; < seven SPACEs; 9ra.Phi c 8 > 

1014 PRINT FIT 7,2;"(9raPhic 5;se 
ven SPACEs);/;three SPACEs;9raPh 
ic S ;s even SPACEs;9raPhic 8) 1

' 

1016- PRIHT AT 8,2; "(9raPhic 5;se· 
ven SPACEe,); 4; C three SPACEs.: 9ra .P 
hie 8> .:SPACE;5;(five SPACEs);6" 
1018 PRINT RT 9,2;"(9raPh ic 5;s e 
ven SPACEs ); /; ( thr~ ·I!' SPACE:!.; 9raP 
hie 8.; seveY'I SPACEs; 9raPhic 8 )" 
1020 PRI NT AT 10 , 2; "(9ra.Phic 5 ;t 
hree SPRCEs);4 ;( t hree SPACEs);/; 
SPACE;5;SPACE;C9raPhic 8 1th r&e S 
PACEs) ; 6;( t h~ee SPACEs;9raPhic 8 
)" 

1022 PR!Ni' AT 11., 2 ; "( 9raPhi ,: 5; s. 
ev en SPACE~. ) J /;<three SPACE:::. .o 9 ra . 
Phic 8 ;s even SPACEs;9raPhic 8 )'' 
1024 PRINT AT 12, 2; "4; ( fiv"' SPAC 
Es);S;SPA CE;/;(three SPACEs);6;( 
seve ·rt SPACE~._; 9r .aPhic 8 ) 11 

1026 PRINT AT 13,2;"(9raPhic 5;s 
evE ·t1 SP ACEs ).: /; ( three ~•PACEs; 9ra 
Phic B; s~von SPACE~;9raPhic 8) 11 

1028-PRINT RT 14,2,"C9raPhic 5;s 
eve'fl SPACEs ); 7; ( three /$.i 9ra.Phic 

:3);/,;EU(five /s.);9 11 

1030 PRIHT AT 15,2;"(9raPhic 5;f 
o•J.r SPACEs J three /:s.; foi.w · SPACEs .: 
9raPhic 8;four SPACEs; 9raPhic 6; 
i nve-rsl:' SPACE .i 9r a.P hi c 7) 11 

1032 PRIHT AT 16, 2.: "C 9raPhic 5; t 
hree SPACEs);7;(five SPACEs);8 ;S 
PACE;(9ra Phic 8;three SPACEs) ;9 11 

1034 PRINT AT 17,2; "Cg,, .,Phic 5;t 
hree /s;&i9ht SPRCEs.:9raPhic 8;9 
r,:t.Phic 6; i 'flV~?r$f!' SPACE; 9raPhic: 7 
) " 

1036 PRINT AT 18 .,2. : "?;five· 9raPh 
ic 6s);8;(five 9raPhic Gs);9' 1 

1090 RETUf;:N 
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10 LET A•SGN PI 
20 L~T S• A-A 
30 LET C•COOE .. GRAPHIC S" 
40 LET F•INT <RND:t(G-+G))+CODE 

11£" 
~0 LET Z•A - A 
60 LET ><•A 
70 PRINT AT c;, Ft-A J "TYT6- 6 / TT 

TTTTTTTTTTTTTTTTTTT " 
80 PRINT AT G,F >CHR• c; 
90 PAUSE ( GtG) 

100 FOR B• A-A TO COOE "B " 
120 PR:lNT AT A,BJCHR e (A-A) J "T6 

TS T" 
130 IF INKEY• •"6 " THEH LET Z•A 
140 IF Z•A THEN. LET ><•><•A 

.,,:;0 IF Z• A TMEN PRIHT AT )(, B-+Al 

160 IF ><•G THEN LET 2 • A- A 
170 IF X•G AND 8-+A•F THEN COTO 

COOE "ABS" 
tee NE><T e 
190- LET S• S•A 
200 COTO CODE "W" 
210 PIUHT AT C:-A, F-< A- A )J "YBOOM 

T' 'i AT G- <A•A>,F-A,"YB T",TAB GJS 
; " BOMB"+<"$" AND S)A ) 
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Linsac's Z:X Companion series has received excellent press 
reviews: 

"Far and away the best" - Your Computer 

Thoughtfu lly written, detailed and illustrated with 
meaningful programs ... outstandingly useful" - EZUG 

'The Spectru m Games Companion' is the latest addition 
to the series and is aimed at the games player and 

programmer alike. Twenty-one games designed specifically 
for t he ZX Spectrum are included, with clear instructions on 

entry and play. Each program is explained fully with 
complete details on hOW' it is designed and written. 

lntmductory chapters shO\N how to set up and use the 
Spectrum and how to create your own games. Later 

sections cover number games, word games, board games, 
simulation games, dice games, card games and grid games. 
If you want to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for you I 

Bob Maunder is co-author of 'The ZX80 Compan ion' and authOf' of 
'The ZX81 Companion ' . He is a Senior Lecturer in Computer 

Science at Teesside Pofytechnic, holds an MSc degree in Computer 
SCtence, and is a Member of the Bri tish Computer Sodety. 

Th e Spectrum Games Companio n is available from good 
book shops, or send (5.95 to: 

LINSAC , ( ) 68 Barker Road, Midd lesbrough , 
Cleveland TS5 5ES 

Postage is frtt within the U.K. - add f1 tor Europe or l2.50 
outside Europe. 

ISBN O 907211 02 X 

YOU SIT tense ly in the seat of 
your coc kp i t. staring anxiousl y 
throu gh your viewfinder at 

the ground . Your m ission is to find 
and destroy the enemy munit ions 
dump as quickly as possible. Your 
finger stabs at the key with the 
downward arrow marked on i t and 
the bomb is released. The game runs 
on the tK ZX-81: as the aircraft 
crosses the sky you must release 
your bomb us ing the 6 key to bomb 
the target on the groun d mark ed 
with a grap hic A. The target will 
appear randoml y on each run . 
Grap hi cs not es: 
Line 30, graphic S. 
Line 70, graphics T, Y. T, 6. 2 ·- ·. 
inverse space , grap hi c 6. / , space. 21 
graphic Ts . inverse space . 
Line 120, graphic T. 6. T. 8. space . 
graphicT . 
Line 210 graphics grap hics Y. 8. 
space , g raph ic T. 
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Sinclair ZX Spectr 
16K or 48K RAM ... 
full-size moving­
key keyboard ... 
colour and sound ... 
high-resolution 

~~nc:lta1iF 

graphics ... 
From only 

£125! 
First, there was the wond·beating 

Sinclair ZX.80. The first personal computer 
for under£ 100. 

Then, the ZX81. With up 1016K RAM 
ava ilab le, and the ZX Printer . Giving more 
power and more flexibility. Together, 
they've sokj over 500,0oo so far, to make 
Sinclair wor1d leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there 's the ZX Spectrum! With 
up to48K of RAM. A full·size moving-key 
keyboard. Vivid colour and sound. High· 
resolution graphics. And a low price that's 
unrivalled. 

Professional power­
personal computer price ! 

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

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

You have the facility to support 
separate data files. 

You have a cho ice of storage capa ­
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 481< of RAM. 

Yet the price of the Spectrum 16K 
Is an amazing £125! Even the popular 
48K version costs only £~75! 

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

48 
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Ready to use today , 
easy to expand tomorrow 

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

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

There's no need to stop there. The 
ZX Printer-available now - is fully 
compat ible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-liOe storage, 
plus an RS232 /ne twor1< interface board. 

Key features of the 
Sinclair ZX Spectrum 
• Full colour-a colours each for 

foreground , background and border, 
plus flashing and brightness-Intensity 
control. 

• Sound-BEEP command with variable 
pitch and duration . 

• Massive RAM-16Kor48K. 
• Full·size moving-key keyboard - all 

keys at normal typewriter pitch , with 
repeat facility on each key. 

• High-resolution-256dots 
horizontally x 192 vertically, each 
individually address3ble for true high­
resolution graphics. 

• ASCII character set - with upper· and 
lower -case charac ters . 

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

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

• Sinclair16Kextended BASIC­
lncorporating unique 'one-touch' 
keyword entry, syntax check. and 
report codes . 
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ZX Spectrum software on 
cassettes-available now 

The first 21 so ftware casse ttes are 
now available directly from Sinclair. 
Produced by ICL and Psion, subjects 
include games , education, and business/ 
household management. Galactic 
Invasion ... Flight Simulation ... Chess .. 
History ... Inventions ... VU·CALC . .. VU·3D 
... 4 7 programs in all. There's something 
for everyone, and they all make full use 
of the Spectrum's colour, sound and 
graphics capabi lities. You'll receive a 
detailed catalog ue with your Spectrum. 

RS232 I network 
interface board 

This interface , available later this 
year, will enable you to connect your 
ZX Spectrum to a who le host of printers , 
terminals and other computers. 

The potent ial 1s enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already des igned into the 
ROM. 

sinc:lair 
Sinc lair Research Ltd , S tanhope Road , 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 

The ZX Printer­
available now 

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

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

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

The ZX Microdrive­
coming soon 

The new Microdr ives, designed 
especially for the ZX Spectr um. are set to 
change the face of personal computing. 

Each Microdrive is capable of hold ing 
up to 100Kbytes using a single inter­
changeable microfloppy. 

The transfer rate is 16K bytes per 
second , with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX Microdrives to your ZXSpectrum. 

All the BASIC commands required for 
the Microdrives are inc luded on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable p rice . The Microdrives are 
availab le later this year , for around £50. 

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

Barc laycard or Trustcard. 
EITHER WAY-please allow up to 28 

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

,----- -- ---------- - -, 
I To: S incl air Research , FREEPOST, Camberley , Surre y, GUIS 3BR. Order I 

I Oty Item Code Item Price Tot al 
£ £ 

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

orders over £100 29 4.95 

Please tick if you requ ire a VAT receipt O 
Total £ __ _ _ 

'"I enc lose a cheq ue/postal order payab le to Sinclair Research Ltd for£ ___ _ 
*Please charge to my Access/Barclaycard/Trustcard account no. 

~~:~~T;i.°~T~etcomplete I I I I I I I I I I I I I I I I I 

Signature 
PLEASE PRINT 
jName: Mr/Mrs/Miss 

!Address I I 

I I I I I I I 
I I I I I I I I MEG812 j 

I FREEPOST - no sta mp needed. Prices apply to UK only. Export prices on appl icati on. I L ___ _ ______ _ ___ _ __ __ _J 

SINCLAIR PROGRAMS /onuorytf'ebruary 1983 49 



Something old, something new 

the first 

annual 
The complete guide 

to the last year 
of Sinclair computers 

The world of Sinclair computers is fast-moving, with 
new developments almost daily . During the months 
since its launch in April, Sinclair User has attempted 
to keep you up-to-date with all that has been 
happening . 

Now, however , we feel it is time to take stock of 
what has been happening during those months. So 
we have decided to publi sh The First Sinclair User 
Annual. 

We have asked all our top writers to give their 
impressions of th e last 12 months and chosen the 
best articles and programs from past issues. 

It will allow you to keep abreast of some of the 
things you may have missed and to assimilate the 
changes which have overtaken all of us so quickly. 

The First Sinclair User Annual will be available 
from all the usual newsagents, price £1.50, from the 
beginning of December. 

Order your copy now to avoid bein g disappointed. 



We've got big ideas about 
you and your 

Sinclair 
Because we know you're always looking for 

new ideas to make the most of your Sinclair 
computer, we're making sure you never run out 

~ J ofsteam! 

• ~ 1• Just announced - and due out in December- is 
~ Sincla ir Projects magazine, full of fascinating 
~ : schemes to tax your skills and reveal the pra ctical 

potential of your Sinclair in applications like con­
trol! ing lights, upgrading computer graphics, house­
hold security, and many more. 

Whether you're new to computing, or an old hand, you're 
certa in to be an enthusiast. That's why we introd uced 

Sinclai r · User magazine for the latest news, techniques 
and enhancements to match yourenthusiasm(now with new 

•spectrum Oser' supplement!)Next, its companion magazine, 
Sincla ir Programs, became an overnight success with 40 
NEW programs, ready for you to key, in every issue. 

Now the exciting new Sinclair Projects completes your store of 
possi bilities with a huge increase in computing potential for you 

to explore. 

Sinclair Projects is publi shed on alternate months to Sinclair 
Programs, so there's alw ays something new to test your skill. But 

here's the best news: when you 
subscribe to all three Sinclair 
magazines, you get the first 
three issues of new Sin­
clair Projects abso lu tely 
free! 

We know you've got big ideas about your Sinclair. Makesureyou 
live up to them with th reefo ld compu t ing pleasure. Fill out the 
order form now and we'll send you the first ideas-packed Sinclair 
Projects - hot off the press. 

Mail to: ECC Publications Limited; 30·3 l Islington Green, 
London NI 8BJ 

Sinclair User I Spectrum User ; Sinclair Programs; Sinclair Projects 
Yes- I'd like to subscribe to: 

Sinclair Oser ( 12 issues - price £9.00) including special 'Spectrum Oser' supp lement in each issue. 
Sinclair Programs (6 issues- price £6.60) 
Sincla i r Projects (6 issues - price£6.60) Remember you get the first three issues FREE if subscribing to all 

three magazines! 
I encloseachequefor£ 

publications) 
_ _____ ____ (deduct£3.30 from total cost if subscrib ing to all three 

Pleasechargemycreditcard Card name _ _________ Number ___ _ 

Name - ------ ---- - -------- -----­
Address -- ---- ----- ----- ------- ------ ~ 

Signature _____ ___ _ _____ _____ _ 

NB Thi s off er apph es to UK subsc11bers onlv . Overseas rale s available o n requ est. 

Date __ 



SPECTRUM COMES TO LIFE I 

ABB EX 
THE GAMES PEOPLE 

SPOOKYMAN 

COSMOS 

EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4.95 

YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 

WRITE OR PHONE FOR UST OF GAMES FOR 
OT"ER COMPUTERS OR JUST MORE GAMES 

ABBEX ELECTRONICS LTD 
20 AS HLEY COURT, GREAT NORTHWAY. LONDON NWS 
Tel: 01·203 1465 

PLEASE COMPLETE IN BLOCK CAPS 
NAME (Mr Mrs1M1SS) 
ADDRESS 
(CARD HOLDERS) ... 

POSTCODE PHONE NO . .. .. ........ ...... . 

Mai..• ct\eQUes P'Yaole ~ ABBE'X 
1.nclOM my~lorC 

I Wish IO P'Y t,yQ CHEOVE O VISAQ ACCESS O 
P'8as.•o.tMCrrtt~O .. c Sigr..a 

NU"8ER000DDDDDDDDO OOOO "'" .... · ···- ·-· · "' · 

PINu se nd me the following 
(A~ , 4 days tor deli very) 

POST BY DEC 8th and recei ve your ord&f in time tor 
ChrlslmH 

O SPOOKYMAN 
PRICE £4.95 

O COSMOS 
PRICE t4.95 


