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An amazing 
collection of 
exciting 
games for 
VIC 20 and 
ZX Spectrum 
Featuring-
• Hi-Resolution 

Graphics 
• Solid Machine 

Code Thrills -
• Authentic t * 

Arcade Action 
• Sensational^ 

Sound dffl • 
Effects £ « / j 

Titles for Oric, 
Dragon and 
Commodore 64 
Ring for details: 

K O N G / M A N I C / M I S S I L E A T T A C K / 

S T R I K E F O R C E / R O A D F R O G / 
S T E R i S l I N C H E R / R O C K E T C O M M A N D / 
^ R E N Z ^ O S M I C I N T R U D E R S 

\ Availl|)le from all good 
™ I sbftware dealers and major 

department stores 

(24 HOURS) 
Dealer enquiries invited 
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Vic 20 Flying Saucers page 94. 

Cover photograph by Stephen Oliver 

E D I T O R I A L A N D Y O U R L E T T E R S : Alari bugs; exhorbitant puces and even quicker 
loading. Are minor faults spoiling computers? 

NEWS: Home micro nearly causes Th i rd World War — but it's only a film; two new 
Ataris; cloning computers and more price cuts. 

F IRST B Y T E S : Your introduction to computing this month explains R A M and ROM 
and how data is stored. 

C O M P U T E R C L U B : Bionic Simon Becslev armwrestlcs with an Armdroid at 
Nottingham Computer Club. 

j j -J S O F T W A R E S H O R T L I S T : A icw monthly round up of 
the latest software. SHORTLIST 
BBC S O F T W A R E S U R V E Y : Sun-crazed Peter Connor takes to (he great outdoors with 
soccer and horse-racing in his own living room. 

C O M X 3 5 : The latest Hong Kong import — a colour micro with 35K for £120 and a built 
in joystick — reviewed by Kathleen Peel. 

M S P E C T R U M T I M E S L I D E R : You arc stranded 1,000 years from home and your only 
tope of return is to find your Time Machine before the Adventure ends 

ZX-81 D E A T H D U E L : A fast Tron-style game ior two players perfected by Tavcar Igor 
in Yugoslavia. 68 

71 D R A G O N G N A S H E R M A Z E : A different maze every game and choice o f ghosts which 
can float through walls, presented by John Nash. 

77 ZX-81 C O M P I L E R : David Thrclfall is back in the fast lane with practical examples 
showing how to compile particular functions. 

85 V1C-20 M O N I T O R : Sometimes running a machine-code program c;in be as complicated 
an running a power station. Alan Westwood's monitor puts the fac:s al your finger tips 

90 
94 
100 

BBC S C R A M B L E R : Al l the excitement o f arcade-style Scramble with minimalist teletext 
graphics for the real purists 

V1C-20 F L Y I N G S A U C E R A T T A C K : Livelier than any commercial version of Blitz, 
this game is fast, colourful and ncisy. 

O R I C C E N T E P O D S : David Whitehead leads you up the garden path with the 
loudest game we have ever published. 

105 ZX-81 C A S S E T T E F ILES : Kevin Hi l l 's program wi l l allow you to store the whole 
Encyclopaedia Britannica on ZX-81 cassettes — i f you have a lifetime to spare. 

108 
120 

S P E C T R U M S U B M A R I N E M I S S I O N : Another realistic Rod Hopkins simulation 
puts you in conirol of a British submarine hunting U-boats. 

T O R T O I S E O N S P E C T R U M : Wirh Turtles an endangered species Chris Davison 
has turned to the Tortoise for Spectrum graphics. 

123 
133 

B B C C O M P A C T O R : Line crunching, space munching, bit smacking F in tan Culwin 
shows you how to gel the most into your BBC Micro. 

D R A G O N S T O R E A N D S E A R C H : John Nash turns the Dragon 32 into a uselul 
library tool which could guide you to references. 

calls for more invention. 
\ 4 0 G A M G S W R I T I N G : John Dawson 

151 
143 6502 M A C H I N E C O D E : 

series on 6502 codc. 
Our 

RESPONSE F R A M E : T i m Hartnell answers queries on V D U commands for the 
BBC and computing for the disabled. 

S O F T W A R E F I L E : 10 program-packed pages full o f games, tips and serious 
applications for the ZX-81, BBC, Vic-20, Dragon, Spectrum, I vnx and I I 99/4A. 157 

WIN A C0MX: See card al 
page 38 177 C O M P E T I T I O N C O R N E R : New 

teaser, Microline printer winner. 
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JUST A FEW OF 1HE THINGS YOU'LL FIND AT 
YOUR COMPUTERS FOR ALL DEALER 



Your local COMPUTERS 
FOR ALL dealer offers you an 
incredible choice of personal 
computing hardware, 
software, peripherals and 
printers of all shapes sizes and 
prices! 

But a COMPUTERS FOR ALL 
dealer will also give you much, 
much more than most 
computer shops. 

For instance: you'll get 
good, sound advice and 
professional service. You'll also 
be able to talk to someone 
that knows a lot about 
computing. Quite frankly, a 
COMPUTERS FOR ALL dealer is 
dedicated to computers. He 
won't try to sell you things like 
cameras or cosmetics. 

stationery or sealing wax... as 
others do! 

He's there to look after your 
interests whether you're 
buying or just browsing. So 
why not call today at your local 
dealer? He can help you find 
your way through the 
computer jungle. 
STOP PRESS PRICES 

COMX 35 COMPUTER £119.95 
LASER 200 COMPUTER £69.95 
OR1C148K 

t t e w i o N P r i c e t t e w i o N P r i c e 

ATARI 800 £299.99 
DRAGON 32 £175.00 
ATARI 400 £149.99 inc. Programming Pack! 
VIC 20 £139.95 in:. Tape Recorder. BASIC 

+ 4 cassette games! 
COMMODORE 64 £343.85 
ZX SPECTRUM 16K £99.95; 48K £129.95 
BBC MICRO (A) £299.03 (B) £399.00 
SEIKOSHAGP 100A PRINTER £247.25 
EPSON FX80 PRINTER £460.00 
EPSON RX80 PRINTER £343.85 

PLUS DISC DRIVES. JOYSTICKS. CASSETTE RECORDERS. 
SOFTWARE ALL AT LOWEST PRICES! 

The shops where people matter: 
AVON 
JADE C O M P U T E R S 
COOMBEND RAOSTOCK BATH 
076135270 
MERCATOR C O M P U T E R 
S Y S T E M S 
3WHITELADIESR0A0 
CLIFTON. BRISTOL 0272 731079 
MOBILE M I C R O S 
2 CASTLE STREET IWDHNBUHY 
BRISTOL 0454 4183S3 

BERKS. 
KENNETH W A R D 
C O M P U T E R S 
VfRVE HOUSE LONDON ROAO 
SUNNINGDALE 0990 25025 

CAMBRIDGE 
CAMBRIDGE 
M I C R O C O M P U T E R CENTRE 
153-154 EAST ROAO 0223 3654W 

CHESHIRE 
DELTA M I C R O S 
68 CHESTERGATE MACCLESFIELD 
0625 618827 

CORNWALL 
F A L S O F T 
flsmomsesARCAOE 
FALMOUTH 0326 314663 
C O M P U T A T I O N 
4 MARKET STREET 
SAINT AUSTELL PL25 5HW 
0726 5297 

CHANNEL ISLANDS 
MEGA 
7 AM.EY SIRE El ST HELlEfi 
JERSEY 0534 7 2 » 3 

DEVON 
C O M P U T E R S Y S T E M S 
TOflBAY PUMP STREET 
BRt)HAM0B0456565 
A t O COMPUTERS 
6 CITY ARCADE FORE SIREET 
EXE'ER 0392 771 (7 
BITS A N D BYTES 
44 FORE STREET ilfHACOW&E 
£X3*9JD 027162801 
S Y M M L T D 
76 CORNWALL STREET 
PLYMOUTH P I i iNS0752 2S?05 
CR1STAL C O M P U T E R S 
209 JNIOH STREET TOROUAY 
0801,22699 

DORSET 
O E N S H A M C O M P U T E R S 
329ASHLEY ROAO PARKS'ONE 
POOLE 0202 737493 

ESSEX 
AKHTER I N S T R U M E N T S 
UNI* n ARLINGHYDf ESTATE 
SOT-TH ROADHARLOVI 
02714:2639 
CHANNEL ONE 
174 ^IGH STREET HORNCHUflCH 
M75613 
C O M P U T E R S FOR A L L 
7? NORTH STREET ROMFORD 
RM10708752862 

S.WALES 
DAM EVANS 
BiFOLTON ROAO BARRY 
W45 73424? 

STEVE S C O M P U T E R 
C O M P A N Y 
CASTlE ARCADE CAROL? 
WALES 0222 41905 
AUTOMATION S E R V I I E S 
31WERMEYSROAD 
PEN VSFAI (JRIOGENO 
0666 7TO59 
M O R R I S T O N C O M P U T E R 
CENTRE 
37 ClASE ROAO MORRISTON 
SWANSEA SA680S079J 797572 

HAMPSHIRE 
M I C R O VIDEO STUDIOS 
17 TURKS STREET AlT(W 
042085065 

HERTFORDSHIRE 
C O M B I N E D TRADING 
C O M P A N Y 
10 AND 11SALSBURY SQUARE 
010 HAT F IE 10 0707 266S51 
VIDEO CITY C O M P U T E R S 
45-47 FISHERS GREEN 10AD 
STEVENAGE Stt12Pl 
DAM 53808 

KENT 
MICRO M A G I C 
128 ERFLH ROAD BEKLEYMEATH 
KENT 0322 523525 
THE DATA STORE 
FTCMANTAION HQAO 
BROMLEY Ot'460 8991 
M E O W A Y C O M P U T E R S 
141 NEW ROAO CHATHVM 
0634 826C60 
A P H R O S SOFTWARE 
47 HAWLEY SQUARE WAR GATE 
3843294699 
THE M ICRO S H O P 
11 THE PANTls.ES 
TUNBRIDGE WELLS 0W22769I 

LANCS 
PCS 
39 RAILWAY ROAO DARWEN 
0254 776677 
4MAT C O M P U T I N G 
67 FfiLARGATE PRESTON 
PR12AT 0772 561952 

LEICS 
DIMENS ION 
27 29HIGH STREET LEICESTER 
LEI 5EU053357479 

LONDON E17 
EROL C O M P U T I N G 
125 HIGH STREE1 
WALTHAMSTOW 01-520 7763 

LONDON SE9 
K A Y D E H O M E C O M P U T E R S 
1 STATION APPROACH 
NEWELTMAM 01-859 7505 

LONDON SE26 
K E L L Y ' S C O M P U T E R M A R K E T 
227 DARTMOUTH ROAD 
SYDENHAM 01-699 6202 

MIDOX 
S C R E E N S 
M I C R O C O M P U T E R S 
6 MAIN AVENUE MOOR PARK 
NORTHWOOOHA62HJ 
r»?74 20664 
TW1LLSTAR C O M P U T E R S 
17 RIGtNAROAO SOtlTHALL 
01 574 5271 

NORFOLK 
K A Y D E H O M E C O M P U T E R S 
THE CONGE GREAT YARMOUTH 
NR301JP 0490 57867 

NORTHAMPTON 
LEISURE TIME 
13 THE FRLARY 
GR0S\EN0R CENTRE 
0604 am 
RICHARD R E E V E S 
174 KETTERING ROAD 0604 33576 

N. IRELAND 
O . V MARTIN 
13BRI0GE STREET BELFAST 
BT1 1U 0232 226434 
MCLAUGHLIN ELECTRONICS 
44 CARLISLE ROAO 
LONDONDERRY 

OXFORD 
SCIENCE STUDIO 
7LITRE CLARENDON 0*12r iP 
0665 54022 

SHETLAND 
T O M O R R O W S W O R L D 
ESPUNADE LERWICK ?E1OLl 
0595 £145 

SUFFOLK 
BECCLES C O M P U T E R S 
5 THE HIDINGS WORL INGHAM 
BECatS 0502 715061 

SURREY 
AN IROG 
8 HIGH STREET HOflLfY 
02934 6063 
C O M P U T A S O L V E 
8CENTRALPARADF 
ST MARKS HILlSURBI TON 
01 3905135 

SUSSEX 
THE C O M P U T E R CENTRE 
37fl & 37« ROBERTSON STREET 
KASIINGS0424 439 t9D 

TYNE & WEAR 
THE C O M P U S H O P 
10 NEWGATE CENTRE 
NEWCASTLE UPON TYNl 
NEI5RE 0632 618673 

W. MIDLANDS 
CALISTO C O M P U T E R S 
1»9 JOHN BROMT STREET 
BIRMINGHAMB1 I8E 
02163264S8 

J . B .C . 
200 EARLESOON AVE NOR TH 
LARSOON COVENTRY 0203 73813 

WARKS 
I M P U L S E M ICRO S Y S T E M S 
5 CENTRAL CHAMBERS 
COOKS ALLEY. WOOU STREET 
ST RAT FORD UPON AVON 
078929S8T9 

WORCESTER 
E V E S H A M C O M P U T E R 
CENTRE 
CROWN COURI YARD 
BRIDGE STREfT EVESHAM 
0366 48635 

S.YORKSHIRE 
COM-TEC 
6 EAST GATE BARNSLEY 
022846972 

COMPUTERS 
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ORIC«COMMODORE*APPLE 
APPLE l i e 
lot KM I MM liartarlftlan t i l t « 
8017C032 IMIUMMITnM I4HM 
ftp, IflM llailar Itilam HM4I 
TTOLZIJC* I t i l l i u i t l n >?•!*• IMt.M 

APPLE III 
tt JUM' l l | l n l » i i t i i t i « «iMH 
BDiwoa.i ims in i x (MM* 
BDLWH'4 halilt Mlnllaii *H t i 
tOIMOCb Prafailioml solatia* 711 M 

TOI I I I I H I I L I N T * M i l Oi 
POL31)007 fr.l.l«I»llB» MUM 

FULL RANGE IN STOCK ! 

COMMODORE 
MWCOOI Co*«iitri M Ml 10 
V*CC0! t IK Htcaiiar tl « 
DOZENS OF OTHER PRODUCTS 
AVAILAOLE! 

ORIC HARDWARE 
MW0C0I Due I Ul (Unci l i l ts 
MWOCO? OFTN-MI I <ONTI W I S 

ORIC SOFTWARE 
MOSDCt Onc»h|m iDricl t i t 
MOSOCJ Out H.llnimci I IOriCI ) U 
M'ISlii ! Ckati iUric] *•» 
" • One I tu i One; i .n 
UOSOOt taiKc (Out; 
W0SD06 nmckamt >0ric»Ml i •• 
VOSCO' itptnlvf iOutKiBi I H 
VC3001 «l<lt» Harrl«r i.Oficwni t i l 
VC'MYi p OrlcBintk [Oiicvjtll l i t 
VCSDtg Ctillo aiuc Byttl l i t 
ViH' Datih Iilallllt A A r > i l l 
UGS0I! ;xut -*4li i i i 
vesen rai«ti< A r! t tt 
v:iCU M | M » .11,,.:; • • » 

PLUS 50 MORE ORIC PRODUCTS 
COMING SOON! 

Mall or telephone order; 
Barclaycard or Access Credit Card 

accepted. 

A c c e s s BARCLAYCARD 

VISA 

Only defective or faulty goods may be 
returned. 

MICRO MANAGEMENT ORDER FORM AT ' COST 

CODE ITEM QTY e P I P 

CREDIT CARD No. SUB TOTAL 

NAME BARCLAY/ACCESS P & P 

AODRFSS TOTAL 

T T MICRO MANAGEMEN 
32 Princes Street, Ipswich. Suffolk. Phone: (0473) 59181 



PROGRAMS WANTED I 

SPECTRUM DRAGON 
BBC ZX81 mmK^FORCE 

THE BIGGEST 
LITTLE SOFTWARE 
HOUSE AROUND 

THE 
VilNGED 
MERGER 

OO N O T P A S S 0 0 
NO» I N SPECTRUM VERSION is READY 

0 N P C -t a coiyolat* siitiulttKVi a' T H A I 
H O A R D G A M F yo.i k n e w I'AHf. I A N E and ail 
in*t U p l o S t X P L A V t H S c w M K i i H - l m i i h i l w 
MIC H O d w u Ml itie wort Act* aa OiCt 
T H R O W E R B O A R O R E N T C O L l E C t O R U V 
PIBC R A N K RULE M O O * . A C C O U N T A N T ES 
TAII A G E N T and A S S : I F U C O H O E H SOPfREl 
liKAPHItb by JIARflV K E N N E D Y >ttw«i 
mat*. G A M E S A V E > M h w i m > V) far u p o n 
C m i i a i a wnti tut i>tiucl«n> The Ul TIMATE 
in F AMIl V G A U L S D O N T M O N O P O L I S f 
Y O U R M I C R O A M A Z E vih» I- r«li ai >1 lamily 
iCin ro j rr*Bdw w fiRANNY o n t M I C R O N 
A tet Zxftl mw jvjim.li. flan S P E C 
T R U M i» I N 7 X B I i t o i o m O N l f (C 96, 

Base ^ 1 
A . , 

(mju 

HI4H NflO+J U T 

I OFT I PLAYERS 

teoflWK SPECTRUM 

THE WINGED AVENGER 

F i l l and fur ious. t w o vorsions of the 
same g a m * on tha SPECTRUM topo,, 
lhp onyint i l nnd the Nl W VFRSION 
SOUNO. GRAPHICS SEVEN SKILL 
LEVELS Full ARCADE ACTION tnclud 
ma THREE WAVES OF ALIENS. HIGH 
SCORE. REFUELLING RAPID REPEAT 
FIRING. SMAH1 8 0 M B S On<1 LASER 
SMIELO P C W "ONF OF THE BEST 
SINCLAIR GAMES VET 1 HOME COMP 
WEEKLY "FOUR S T A * WINNER 16k 
7X81 VERSION PROBABLY THE FAS 
t£ST ZX81 H A M E " NOTED EX-
CELLENT by the INTERNATIONAL 
BUREAU OF SOFT W A R ! 1FST T«k 
7 X 0 1 & 16 »4Bk SPECTRUM VER 

StONS AVAILABLE N O W C6.00. 

B A S F I N V A D E R S 
s USER DIFFICULT r o BE A I ou t OF THE MOST AOOICriVF' 16 S 4hi SPft rnuM 
ruRRf Nr i V THT FASTEST VFHSIOK FOR IHI 
S P E C T R U M SHIELD AVAIL A B L E tf you e m I 
HANDLE THE ACTIOH VAMTZI 
<8K SPEC R HUM A< n TCTRIC VE R'.ION ..I M* ClUHK '!«» ganw if STRATEGY MOID 
CHUNKY ^ GAHHY KENNEDY 
• Hlru UO ID SIX Avt US iar com 
(Ml*, OI P'KIIIC il you with SPECTRUM aria 
*•> UMPIRE SCORE S H I F T , < DICE THROW 
rn Updat* yotli ginwa CtipUiiHiT l(K |UII EIJ SO 4Ba only SCRAMBLE SoMtrum SCRAURt ( iCondilioo Red I 
(IGHT DIRECTIONAL KEYS Ail MACHINE CODE 1A5FRS ROMSS, BOCKEIS, INStAN' HFSPONSt CONTINUOUS SCORINLi, S0UN3 (OEI DUMPS MED ML1E0RS UEFINOER CWI «r<t liliiM M.liKI mm AMI LOW DfTiON RED you inuti REE Of 1 THE RE VIEW ERS WON'T GET TO THE EISA! STACif 1 IC A 4UII. SPECTRUM JOST (4 »i 

P R O G R A M M E R S D R E A M 
I6k o> *H< S P E C T R U M 

A n advanced SPCC1 R U M TOOEKIT C n T o n M r i 
0< ii.il 1 * 5 0 B Y ' S POSITION I N I H P E N 
• E N T M A C I-INI C O D E Rf N U M B E R lirvt <M 
t*H1f All: rt i S T A R T H N I S M INC RE M l N T 
tna r w w S T A R T It ln> dg'uwt B L O C K a> 
M O V E m c u d l u F E N U M S f d lo In nvo.1«hU. 
C A T R E N U M 8 C R ipriirMir' AL L O O I O 
C O S U B . -IST alt mnhtxii aflicii-
C H A N G E i n ^ i i N A M I S 0> C O M E N I S 
( K I M v VARIABIE M A M E S ana C O N T E N T S lo 
OlSPlAV I ' R D G H A M S'ZL will- a will, ml 
VARIABLE SIZE Thi. p w i a u a > FAST. 
C I F A N PROOLICES E R R O R M f S S A C i f S luvt i 
W E I L O O C O M E N E I O S.USFR ' W O R K S LIKE 
A M E A N S P h H U M O N L Y f e » 6 

S H I F T Y 4Sk S P E C T R U M 
A W O R D P R O C E S S O R O R T H E S P t C T R U M 
1 SHIFTY w a b ilaaiow lu ovartuma lha lulu-
lal«io* 0» lha tlmlail SINCE AIR H A H O W A R F 
I(i«:it<-all, m a PRINTER U t a g tlw S T A N 
OAHEI PRINTER nil oulcul ov«i S2 L H A H A C 
IERS IIR LINE •> PTONTID S I O E W A Y S 
alViwing ingti lu in Ivmallai) 'i<xn lha p i M m 
IiatHtr Any '' <<t<*T> HO to SO rliarai'tari P(M 
'HW may «fiaciTiiKl T»*l ran I— viaaiad pnor 
la ivinimg *nd tan 6* JUSTIf IEO lo t*a RIGHT 
M A R G I N SHIFTY *JI Vi'OHD S L A R C H . M O V E 
P A R A G F U P H S . SPLIT P A R A G R A P H S A P P E N D 
P A R A S S A V E L O A > Ftoni TAPE I H O F N T 
P A R A S Hi*) alanlaftl P H R A S F S lo Is* 
S T O R E D and a C C M H d h o m u A I A S T A T E 
M E N 1 S ut>ia D E N N E D KEYS. EDITING >1 O N 
b C H L L N 4 w o » C U R S O R M O V l SHIETY 
iflmin i.iimolal̂  Wnlh a Manila rallai and lull 
mtllucllOM R«1|1«»» IX (Hintai O N I V 
1 7 S O 

YAHTZLu 
0 E O 0 

6 
7 

M I l M M 1A. 
• •A . « • IM. 

• M I * K— 

UP TO 6 PLAYERS 

N E W R E L E A S E 
" J A W S H E V E N G E " 

4 8 H S P E C T R U M 
Oiaappo.mvd with fit oHica oturnD J A W S 
bnr^ia N a G O R Y EATING R A B I N S lo I'e S P E C 
T R U M tr hi J V K V OAT A R C A D E G A M E J A W S 
aal> hia *ay t"M.„g|. a T^na.! .lial ul DIVfftS 
B O A T M A N JEEvYFISH S W I M M E R S W 
FISH YOU coonol J A W S n ltn» F A S T » A O V I N G 
If*, ol C » " * M * Avoid D E P T H C H A R G E S . C x 
PLODINC. JELLYFISH H A R P O O N S A R M E D 
SC.ISA D I V E R S aiK E A T avaiylMnt you i a<> S 
• IVES. S C R A M H l E lyp* S E A RED. ctrtfit t-\H 
H I G H S C O R E ALE M A C H I N E C O D E and FAST. 
O t M O S C F W E N SOV'JS LIVES. F A S T E R 
CAMt FOR lO.OOOPOINTt. WIWAK "IAVOCK 
O h Till H U M A N < A C F THE BEST G A M E 
YE I A N I M A i R l t H T S M O V E M E N T TB & 
4Rk S P E C T R U M ( R O O 

MATCALC 
16 & 48k SPECTRUM 

Th<» is (Mil SPREADSHEET PROGRAM 
w i t h a d i t fe ionce. Th» ONE ho» tho 

opt ion of I tw staridartl display or a 6 4 
CHARACTER pei L NE dlspluy OT 

printout. Idciiii (Of WHAT IF, CASH 
FLOW PROJECTION?, and analysing 

ic lat f ld f igures FORMIJI A may b* 
MATHEMATICAL CM LOGICAL M E N U 

DRIVEN SAVE and LOAD to TAPE 
FULL instruct ions and T W O matr ices 

on TAPE w i i l i * lu l l nxp l i ' iH l i on of 
thoir l o tmet ion P C W " M O R E 

FLEXIBLE overal l than " B o i h the 
16k & 48k versions on ONE TAPE 

SIMPLY HUNDREDS OF USES. 
J U S T f 7 0 0 . 

DISPLAY 
Flow would you Ilk* 173 dlffaian! U S E R O E 
lINILl G R A P H I C S on a 'Bk S P E C T R U M « • 
FULL 3 M on a 4Hh An .an M diflplayaa o n 
K<*an at tha S A M E 11ML U D . G • *•* ilorad 
at P A G E S and any t w o pagaa m a y ba (X 
C H A N O F O m M l M O R Y HI FS m a y I- S A V f O 
I I I l O A O E O IHKH TAPE « a U S F R N W ' I M 
m r t l m i T U H N a U O G oni q u v l d Of i»'l luin 
E U P • U O G ovtf. RtVEF»SE * U O G . E X P A N D • 
quartai U D G into • FULL J H A R A C T C R M O V E 
a HIV; PIYFI al • TlVt. UP. D O W N . LfrT 
(II RKiHT FIVT i ijnipialB TAPT F U E S aia IN 
C E U O F O lap- O N F C O N T A I N I N G * 8 * 
C . H A M A C I t R OtSPtAY O'SlC.N GRID toi con 
IfuclHVJ C H A R A C T E R S HHl S H A P E S FULL 
I N S T R U C T I O N S and A N I M A T E D O t M O 
S C R E E N fT.OO I B B 4B. S P E C T R U M 

CLONE 
C L U N F la piobatav H x BE SI B A C K U P 1 APE *<-OiVi(t W a a n conl^an' l will rn*k« B A C K U p 

C O P I E S of youi ciaiwn S O r T W A R E C L O N E 
will COfnr twlh H E A D E R ! F S S *nd S T A N O A R O 
T A P E S C L O N F wii P W T E C T youf S O F I 
WAfli I N V E S T M E N T hi anvjrmg you "n." 
H A C K O P A . P R O T E C T O N m u t u a l aia COI' 
IEO and a dgicnplmi ol I ILL T Y P E S it GIVE N 
II you wirnl a C O P Y TAFE thru B U Y tlw BEST 
C L O N E la A V A J i A B L t on »>* STRICT U N D E R 
S T A N D I N G T H A I IT W I I N O T HE U S E O T O 
INFHINdF COPYRICiHT I A PES no TO 3Bk t m 
b* ropiad, C O P I E S aia mad* ol vach progiam 
at il appaara on taps UNLIKE G O M E C O P Y 
TAPES "CLONE" DOES NOT NEED ro BE 
R E L O A O f D A F T E R f A O S A V E Cl O N f i o p m 
T A P E S ih*l can t Iw R F O K F N I N T O LISE orf 
knowtiow fa. )u*l « 0 Alt S P f C T R U M 
P S C L O N E WII L COI»Y M O S T C O P * T A P I S 
S H O U L O Y O U W I S H 

T H E P R O G R A M S O N 
T H I S P A G E A R E 

O N L Y A V A I L A B L E 
F O R S I N C L A I R 
C O M P U T E R S 

1 6 K Z X 8 1 
CONDITION RED C 3 . 9 6 

TOOLKIT f B O O 
ADVENTURE IN TIME Neai ly QOk of 
ADVENTURE in parts fof tho I 8 k Z X 8 1 

€ 7 . 0 0 . 
WINGED AVENGER £ 4 . 6 0 
OO NOT PASS GO £ 6 . » 6 
Most programs avmlahlH I f o m SUFFER. 
MICROWARE. SOFTWARE SUPER 
MARKET, GREENWELOS HEFFERS. 
JOHN MEN2IES and selected SPEC 
TRUM COMPUTER FRANCHISES 
DEALER ENQUIRIES WELCOME 

WORK FORCE 
140. WILSDEN AVENUE 

LUTON BEDS. 

Post Included 
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Assembler/Disassembler omc-1 
The assembler follows s'andard 6502 conventions 
and has proved very reliable while in continual use 
by Duretl Software Features include the following 
Generally Usl 
Auto line numbering LIST 
Sac character labels DELETE 
Updatabto Usl-ftie LLIST 
Malhs on operands ALTER 
Syntax cheexmg INSERT 
Output lo pnnter END'STOP 

The disassembler 

Pseudo-Operattons 
EQUATE 
BYTE 
DBVTE 
WORD 
TEXT 
BLOCK 

also allows output to either 
screen or line-printer, The tape comes complete 
with comprehensive institutions. £695 

Harrier Attack ORIC-I 

Pure machine-code, super-fast, aclion-packed, 
highly addictive atuide-ilyltt yame lequmng great 
skill The harner takesoff from an aircraft-earner 
and flies over seaborne defences to attack enemy 
installations on a nearby island. The harrier may lly 
faster, slower, higher or lower, and has bombs and 
rocket fire with which to protect itself and make its 
own attack if it flies b o high it is detected by 
enemy jet-fighters (which it may counter-attack) -
so it needs to hug the mountainous terrain which 
also varies with every nsw game But Ihe island is 
heavily defended by anti-aircraft rockets and tanks, 
which again Ihe harrier may counter-attack or try to 
fly through A tally is kept of fuel, bombs and 
rockets, plus player score and high score. Finally 
the harrier must make ila bomb-run over Ihe enemy 
base belore returning to its own carrier. £6.95 

Starfighter ORIC-I 

Pure machine-code real-time graphics. The player 
i$ m command of a galactic defence vessel. His 
mission is to attack a i d destroy intruding alien 
vessels At long range this can be camed-out via 
the ship s computer and space-scanner the ship 
may be manoeuvred to a position from which a 
photon torpedo may be launched However be-
ware! it your reactions are stow you may crash into 
enemy space-mines At shod range the action is 
hair-raisingly fast as the alien ship is pursued 
through space under manual control See the 
star-scape spin relative lo your ship's manoeuvres, 
but watch out for alien mines whizzing past. Blast 
your phasor at the alien - but be careful! You must 
preserve your limited energy and weapon re-
sources Weapons, shield and energy status are all 
monitored throughout the game - which may itself 
bo sel for variable levels of skill £6.95 

Durell 
Software = 

Durell Software 
Castle Lodge • Castle Green 

Taunton TA41AB 
ENGLAND 

Lunar Lander/Asteroids ORIC-I 

Aimed at the newcomer to BASIC and/or the 
Oric-1, these exciting and enioyable games illus-
trate the fundamental techniques of interactive 
real-t ime games programming with computer 
graphics The gamos are relatively short and 
simple, but wi lh a clear stiucture, and each is 
followed-up by a second version where every line 
of the BASIC is preceded by at least one line of 
english explaining how it works Apart from its 
value as a general learning aid, these games also 
provide an illustrative guide to ihe One s screen 
attributes £5.95 

Dambuster LYNX 

Aimed at the newcomer to BASIC and'or the Lynx, 
this novel and demanding game ol skill illustrates 
Ihe fundamental techniques of interactive reel-time 
games programming with computer graphics. Simi-
lar in concept to the Lunar Lander/Asteroids tape 
msomjch as it is 'oliowod-up by subsequent 
versiots whore every line of the BASIC is pre-
ceded by at least one line of english explaining how 
it worts However this game Is in itself a very 
substantial product, being about 1tK. wilh the 
following features; 

Introductory instructions backed by dambusters' 
(heme luint 
Three pianos and three dams 
Bombsr llios higher, lower, laster or slower 
Random anti-aircraft fire 
Bomb bounces relative to height and speed cf drop 
Player score plus high score £695 

Jungle Troubles SPECTRUM 

Pure machine code This original and witty game is 
set in the depths of ihe African jungle First you 
must dtreel your cartoon fugitive away from a pile 
ol axes to cross a nearby river via stepping stones 
lhal protect him from a lurMng crocodile. Then he 
must climb a ladder to the naxt level, where he has 
to tell a number of trees in hs path. As he does this 
a marauding ape appears from Ihe left of the 
screen and steals his axe! So back to the start for 
another axe and more probtems with the crocodile! 
And the ape! Having hacked a path through the 
forest he may climb another ladder to level three 
where he has to leap a r j iasm by grabbing a 
swinging rope. Will he ever escape back to the 
c i t y ' A highly amusing game with delightful 
graphics suited to all members of the family - but 
very frustrating and addictive £6 95 



Why the BBC Micro? 
It might be fairer to let 
someone else answer 

that question. 
"The BBC Microcomputers an- the limousines of 

home computers. The graphics a re probably the best 
of any machine in this class. You an* paying for a smart 
machine which would not disgrace the home of a 
professional." Video florid ieb. '8,1 

"Its design has given the ItHt. Micro an unrivalled 
potential for business, educational and serious home 
applications. It has been equipped to function as the 
heart of a system which can be expanded to suit its 
owner s need." II hirh Micro <V Sofdvnre lirvietv. Feb. H i 

"The most attractive and exciting feature of the 
r 

BB( i Microcomputer is its enormous potential for 
expansion which will allow a highly expansive system to 
he bui l t -up '" Deborah (.omahcrs. TThich Micro. Jane '112. 

"Thev (thegraphics) are tremendously exciting, 
and they are one of the features that make this machine 
stand out head and shoulders above everything else that 
is available in the market place at this time" 

Dave i utchrr. i.iha utiomil ( 'ompnling. May 'fi'2. 

"It is expandable and has a powerful BASK!. It has 
superb sound and graphics, the software is readily 
available and the price right." 

Mr./1 D. tllcs.a Hft( Micro on ncrfrom llinn/tshire. 

"The basics are easy to follow. M\ wife lias 
developed a program lor teaching our daughter French 
vocabulary. Our daughter uses it mainly for games and 
simple programming*" 

l)r. A. Ytinnunl.it HIM Mitro otcncr from ( o. Durham. 

"I t is a very powerful computer. V1v husband has 
written his own data base. I have been writing programs 
and programminggames.Fven thechildren have written 
small programs'* 

Mr*, t. M. 1'lntmas,n Itlti Micro owner from Devon. 

"No other computer can offer such ease of use 
when dealing with complex sound effects'* 

II hirh Micro, lane H2. 

"It isn't of ten a journalist can sit down to wri te 
about a computer with the certain knowledge that he has 
never seen a nicer machine." 

(>u\ h<-n nry. Personal < 'ont fit iter II nrlil. Dec. 7/2. 

"It has got huge potential. Besides playing 
the games, the whole family are learning basic 
programming." 

Mr. / ; V (,rccn.a ItIM Micro miner from Staffordshire. 

"Everything possible seems lo have been done to 
ensure that this is not a'dead end machine.."* 

I'oal lierrrii'S. Persona! < omputer II orltl. July H2 

/ 



fh i l l (fv i t i t l i i t i t l i Hi 

'UlUlllftUitlllOfl 
— 

Perhaps weeonldjust ridd that the BBt Vlicroisthe 
machine wli ich was chosen to brat (in* heartol the BB( V 
ma^ive Computer Literacy Project. 

It is also the machine which, having won the 
Department ol Industry' s blessing, wi l l account lor 
over 80% ol the computer* bought by Brit ish schools 
this year. 

And now tor some lacts about the machine itself. 
The BB(! Micro is light, com pact and, with a 

conventional electric typewritel keyboard, easy to get 
the teel of. 

nuCfncooHKrtm 

It can be loaded from virtuailv anv cassette J 4 
recorder. And there is a wealth of ready-made programs 
available covering games, education and business 
subjects. 

The BBC Micro uses BBC BASIC,a sophisticated 
version of the most popular computer language. 

However, as your confidence and fluency grow, it 
can be adapted to switch to other languages. 

It can also become a word processor, with the 
facility to link with a second processor for high-powered 
business use. 

V (list drive unit can also be added. And with an 
adaptor, the BBC Micro is the first micro to be able to 
pick up program* from the Micronet- Frestel system. 
Another adaptor converts your TV into a Teletext 
receiver, with further ability to download programs. 

A l l this for only £ : W . 
The most sophisticated version ol I lie BBC Micro, 

the Model B, is only The basic Model V is £299. 
(Both come with a "Welcome cassette" and compre 
hensive introductory manual.) J ' 

l he\ are both available from John Lewis, selected 
branches ol Boots or local stockists. 

M t e r n a t i v e l y . i l y o u w o u l d l i k t - t o o r d e i .t B I K I V m 

Micro B with your credit card, or il you want the address 
of your nearest stockist, just phone 01-200 0200. 

Or, you can buy a Model B by sending off the order 
form below lo: BBC Microcomputers, c/o Vector 
Marketing, Denington Kstate, Wellingborough, 
[Norplants. 

Your order will be despatched by fully insured 
courier. 

Finally. you can id so use the coupon simply to get 
lu l l reprints of the articles from which the press cuttings 
featured have been taken. 

® 01-200 0200 credit card holders. 

r l i t B B C M i c r o c o m p u t e r s , c / o Vector M a r k e t i n g , 

h e n i n g t o n hxtate, W e l l i n g b o r o u g h . No r than t s N N H 2 H I 

L_ I ' lease send m e m o r e i n f u n n a t i o n o n he B B C M i c r o . 

Please send me ! i l i< M o d e l l i M i c r o c o m p u t e r s 

a t £ 3 9 9 e a c h , i n c . V VI a n d d e l i v e r y 

I enc lose P< ) /ehe( | i ie payab le l o W o r n t Computers 

I i m i t e d Headers A/< or (charge m> c red i t t u rd . 

< !ar<i N u m b e r 
\nn"v • I ) i inW\ in/ \ i i () trifle) 

Name 

\ddress 

Signature 

Postcode. 

YC8 
Hrjjihirnwl No. 1441 S8IJWT No,21.) (00220 

I Tie BBC M icrcx:oinputer System. 
I > < p r o d u c e d .nut distr ibuted l>\ \ <om < >uiiputer-t I .united. 

See the BBC Microcomputer System at The Acorn I scr Exhibit ion at TheCunard Hotel, London. W6. August 23-28. 
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DKSTHDYBHS 
New and original 
arcade game in 
real time high 
speed machine 

f p r r 
1 / IMPACT SOFTy^RE 

CATES PACK 
MPACT S OF TWA 

.9 \ 

• J 

- N > on th» tape • 
lAZEfi &LAST 

R A A 

SPEC MAN 
First class 
example of the 
popular arcade 
game in high 
speed machine 
code and hi -res 
graphics, full 
colour and 
sound effeots. 
16 or 
Spectrum £5,73 

|v S O TWAHC 

GAMES PACK 
Blitzkrieg 
Alien Rain 
Fruit Machine 
Lazer Blast 
3 - D Mase 
All in hl-res 
graphics• 
16 or 48K 
Spectrum £6.50 

ZX Trek 
Start re k game 
In real time 
hl-ree graphics 
full colour and 
eound effects, 
constant on Bcreen 
display,long 
and short range 
scan plus 
Btatus report, 
48K Spectrum 
£6.50 

• • • ! • - ^ T M l . J I 

WK Speotnia OragtJT 32 
I x o l t l n j advOTiturs, f i g h t your way through 
up to 1500 locat ion* aa you ••arch f o r tit* 
Holy S t a l l . £5 .00 

ORB 
M X Spectrua Dragon 32 I lo 20 l6lC 
Search through the widerground labarynth 
and dsatroy the dreaded Orb. Encounter 
aonnter* and dlaoover trwsure. CJ.OO 

FOR THE VIC 20 

l6X S p e e t n a Dragon 32 V i c 20 8 or l6K 
Sava the p l i x ; from tha Kllnone using 
your phaaen k torpedoes .Long and abort 
range scan,galaxy aap * e t a r h u e s . 
cj.oo 

V i c 20 I V BX? 
A l l a n . lload Raoa. 
Tha I e l a n d . Pontoon. 

GALAXY ATTACK COSMIC KNOCKOUT 
4 types of a t t a c k e r s accompanied by Combinat ion Of breakout, a n d upoco 
f i reba l l s a n d meteors in h l j h speed . ba t t l e . Keep t h e sa te l l i te f rom 
m a c h i n e code Hl-res graphics and fu l l o r a s h l n g to t h e bottom or t h e soroen. 
colour High speed maohlno oodo 
Keyboard or Joystick £6 60 Keyboard or Joystick 66 80 

P R O G R A M E R S I S % R O Y A L T I E S 

N E W FOR V I C 2 0 U N EXP 

H*w and o r i g i n a l Machine coda space b a t t l e 
with h l - r e s graphics * f u l l c o l o u r . 
16 types of a l i e n plua th» deadly Zagger* 
Expanded screen keyboard «r J o y s t i c k . 
C6.5O 

Doth with h l - r e s graphIce * f u l l co lour 
The too on one cassette . £6.50 

ATTRACTIVE D E A L E R D I S C O U N T S 

P L E A S E STATE 

1 C a s s e t t e s R e q u i r e d 

2 M a c h i n e Type 

3 Memory 

I M P A C T S O F T W A R E 

70 R E D F O R D A V E N U E 

E D I N B U R G H . EH 13 O B W 

TEL 0 3 1 4 4 1 4 2 5 7 



BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 
Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For C34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 
By Jeremy Ruston 
'. . dest ined to become Ihe bible of all BBC microcomputer 
users, (Personal Comput ing Today I If you've mastered the 
manual, then this book is for you. Just i'7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 
By Tim Hartnell 

. takes you further into the cloudy areas of the BBC machine 
than anyth ing else I've yet seen, .' (Computer and Video 
Games). If you' re just start ing out in the wor ld of programm-
ing, then this book is the one for you Forty complete 
programs, including Othelto/Reversi. Piano and a host of 
dramatic graphic cemos Just C6.45 

Interface, Dept VC3, 

44 46 Earls Court Road, London W8 6EJ 
Please send me: 

{ ) INSTANT BBC MACHINE CODE- tape and b o o k - £ 3 4 95 

I ) THE BBC MICRO REVEALED-Rus ton -£7 96 

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

I enclose £ 

Name 

Address 

business 

. 4 * is produced from the sain* 
s t a b i o as Practical Computing, Computer 

Weekly, Systems International, 

Electrical ami Electronic trader, 

Electrical and Radio Trading aod 
Your Computer. 

Thus Ihe Micro Business controlled 
circulation reader list has boon called ft 
the widest el sources to Include potential i 
writ as existing retailers. It Is a readership 

which Is absolutely vital to micro 
manufacturers who need to ronth retailers 
and dealers effectively without wastage. 

Take full advantage of this growing marfcot 
by promoting your products In 

buimess 
W r f f o r * 

1 - 4 6 1 - 3 1 3 9 | I 
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ONCE AGAIN AT ALLY PALLY 
THE BIGGEST SHOW OF ITS KIND 

ANYWHERE IN THE GALAXY! 
What Computer Exhibition gives you 
the opportunity of finding everything 
{and we mean everything) for 
ZX Computers? 
Where can you find more than 150 
exhibitors dedicated to Sinclair 
enthusiasts? 
Where on Earth can you discover new 
and original products — hardware, 
software, books peripherals, 
programs, add- ons many additions 
launched at the show? 
Where can you find plenty of space to 
move, eat, drink, relax and,of course, 
buy? 
Where will you discover that special 
'show offer' on the equipment you 
have been promising yourself? 
Where will you find an exhibition hall 
with so much parking space — and in 
parkland too? 
And what other exhibition offers you 
all this for only £1 entrance fee (50p for 
k/ds under 14)? 
There's only one answer: 
THE 8th ZX MICROFAIR AT 
ALEXANDRA PAVILION 
SATURDAY 20th AUGUST 1983. 
Make a note of it now. . . and come 
along for a good day out! 

The big show 
for a quid 
(or less)! 

CUT 0U1 (NO KEEP 
fallow i. i r M ' C H I f f t) i l 'Od «uin Mi JKO Noll* C I I L U I * Plcnlv >1 RtrilHU a • - MtUb d 
Yjn«ty o' nju'ti f on CenlitkondMi 

B) Bntnh Kill 
front IvKjotiMWGto" • *mH«»t*> rtWit (0 
IfiHiu'ri -d Alta«ldia ''Jlitr IIKIC 'if* 'IWt »u. 01 
VKHI <u»I'opi theft1 

h i <uv lull n' U iv nunm1 liw tuitfiCw 'i«w 
M '.•»> r V* *''•»tm t • ••• « 

it it 'np • ii .» Miuomi 

ALEXANDRA PALACt 
h « ihurle Hr»»ce to I tmbilw 

KINGS CROSS 

MOOdtArt 
Br lofldon >r»ni(HVl 
Ufldesiwnd V ttcnj Lm* fr«r Victeril(»k' 
Oilmd ..in u-. H k i j i & « » • Si P jf -tui l 'o 
•i(hbun tim lU.opon 

5lj i '0"n>k BR Subu bM Semce to 
A i ( < j r J i i ' j l j i . i f trttsOutte bt.ii* S 
n IIJI* i * ! | : « n then*' 

Ait- » l i r PictKt. lv l in' it«yn 
elriblii-iburt Prk c WWH) Crwi Lm< 
with WJ tdji *'vic» to thf I f 

<riitnt Ion IS R 
SuBu'bM .prill I 

MMIHHtm^ I'n litd Hi Line 

DRIUSh M i l 
ALEXANDRA PALACl Sv button. 
H l t H B U B f ISLINGTON 

KINGS CROSS 

VICTORIA 

link with W3 - m wooocutN 
bir. Ii HMfillKKI _J 

UNSmjRY PARK 

KINGS CROSS 

OXtORO CIRCUS 

Ik 

ALEXANDRA PALACE• 
SATURDAY 20th AUGUST 1983 

SATURDAY 20th AUGUST 1983 AT ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN, 
LONDON N22. FROM 10am TO 6pm. Advance tickets available from: Mike Johnston, (YC) 71 Park Lane, 
Tottenham, London N17 OHG. Adults £1.00. Kids {under 14) 50p. Parties of 10 or more at 20% discount! 

Please make chequesfP.O.s payable to ZX MICROFAIR and enclose S.A.E. 

EXHIBITORS! Call Mike Johnston now on 01 801 9172 for details of space at this and future shows! 



ARE YOU OUT OF 
THIS WORLD? 
SOFTWARE PROGRAM WRITERS 

SILVERSOFT want to hear from you... 
We are looking for out of this world, original, 

creative arcade action games utilising cosmic graphics 
written for any of the popular range of 

home computers. 
If you think the games you have invented would 

challenge other space travellers contact: 
Dougie Bern at SILVERSOFT LIMITED, now, 

London House 271/273 King Street London W6 
Telephone: 01.748 4125. 

m m m 
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100 FREE PROGRAMS 
FROM SILICA SHOP — WITH EVERY PURCHASE OF AIM 

A T A R I s o o ^ 
N 

REDUCED PRICES! 
We at Silica Shop are pleased to announce some 
fantastic reductions *n the prices of the Alan 400 800 
personal computers We believe that the Atari at its 
new price will become the UK's most populat per 
sonal computer and have therefore set up the Silica 
Atdn LKrrs CluU Thib club already has .i l i b r a r y of 
over SOO programs and with youi purchase of a 400 
Oi 600 computer we will give yoL the first 100 free of 
charge There are also over 350 professionally writ 
ten gjmes and utility programs, some are listed 
below Complete the reply coupon and we II send 
you lull details Alternatively1 give us a ring on 01 301 
1111 or 01 309 1111 

ATARI 401 
with 16K > £149 
ATARI 401 
with 4SK > £198 
ATARI 801 
with 48K > £299 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T V game1 Buy an Atari 400 personal computer and a game cartridge and that's all you'll need Later on you can buy the Basic 
Programming cartridge (f35J and try your hand at programming using Ihe easy to learn BASIC language Or if you are interested in business 
applications, you can buy ihe Atari 800 • Disk Drive * Printer together with a selection of business packages 
Silica Shop have put together a full catalogue and price ist giving details ol all the penpheiab as well as the extensive range ol software that is now 
avoiloblc tor the Alan 400 000 Thir Atari is now one o< the bust supported personal Compute-* Send NOW tor Silic* Shop's ldIi 
as well as details on our users club. 
THE F O L L O W I N G IS J U S T A S M A L L S E L E C T I O N F R O M T H E R A N G E O F I T E M S A V A I L A B L E 

Shop's t-otoluyuti and pmv list 
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CiMti 
{jwhh 
DHMttn 
Joyilxli 
La Slick JuviKh 
M.« Suuplwt r«»ti»i 
ADVINTUHE INT 
Sw>" Mwi 
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(.'•ih it 
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L4Kr>an 
Moil A Loan Anal 
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Si oca Control 
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V IM ak 
Weekly 
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Lemorede 
Maperer* 

Mitm Tie Ttte 
Maine ft Prob Soiwg 
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Mental Comuuiei 
Wv f Int Alphabet 
Nbihbti 8ie«i 
Polyc »c 
P'«|.«l0rll 0< U S OosT M«i» 
Siaittnit* 
Sieteo ID <i»*>h <i 
ThrM R Mrttl Syi 
V*Jaci Math 

Scram 
Sum ft tapneii 
Touch TypmQ 
EMl SOFTWAfll Of.i.Vt Ctibb̂ /OomitKtai Ovtt Cwopaan Scti* J.g M̂ckorv Oichory 
Ikimpiv Diimpiv 
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Allan Anth.lt Allirtk 
•aba) 
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m<H h I'̂ n 
Su*r«M< Poo< 

Cairta 
Oiu< ion 
Cha«M» King 
CrwffuiiM 
COdKtKif' 
CofTtrty DiUait* 
D»c« Poka* 
OogOaiv 
Domination 
O OrtOftil 
CltWn Front 
Galeae! ft Holy Gn 
Graph <*i'Souod 
Jan •> 
JyMbo« 
Looiahead 
M»rrKir> 
MIOM loucft 
Mintiaui Owib» tl«mU4' 
P'rte*uxj< Cuft-ri P«o fowling P'̂ lWil 
Habbow Ho«n. II Sa*"on Rur» 74? larvt.'ig Simul S«v*i Card Siud 
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SO'itaira 
Spara CYiata 
Spate Tr»h 
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Tact Trafc 
Tarry 
Wiiardt Gov 
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tNTtHTAWMtNT 
AimoiOt 
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B'achiacki 
Canttfxcfa 
Oaw 
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Mill * Command 
Spaca >rva«lf>i Star RMHM'I 

Braakowl 
Video Fatal 
QMUMi SYHItt! frotifir̂  F 

Mwt̂ iraahai 
M-fiicx> Aitv'C«d 
Mou*k»(t»ck 
ThraftftOtd 
Uî Mat.-'Goldvt F| 

ft Prm««» 
wnirtiinAn C«niron<* P* 
D.tK D'lN 
fptom Pvtntin 
P«0Qfam Recorder 
RSW? Iniarfa;. 
Fhaimat Pnnw* 
I6K Memory HAM 
3?K ffWfiOiv RAM 
PtWaQf»AL )MT 

ftl«int' Gantrtio* 
Bl«rk|«rk 
Going To TneOogi 
Kayboaid Orfm 
Morn Coda T#tpr 
Penunil Fiima P*g 
Ptiver Piano 
Stfcpti;MiKl 

PHOG HAMMING 
Ammt>»ar Cdnor Oiamb*er (APK1 
Mn:roloti 0a»K 
Pa*a» (AP*) 
Pfloi tConiuma»l 
P.ioi lEducaior I 
P'ogramming Kit 
|ANTACWyf 
Si»ie* o' An mai-cm Bob* 8u iin*ii Diipiay 
Gripftici Machine K»di t ft 2 Horiionial V«olUng Matte* Memory Map Mm. Wpril P'ocaMO' r i+HfMfy 
Piava* Miwile 
Piay*« *ieno 
Sourtdf 
Vertical Scrollmg 
&IUCACVV0 E8 

FOR FREE BROCHURES-TEL: 01-3011111 
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HP, 

IP 
M**- *••«• |<M <*lw ' I I aa4 Jtalf I «*f« I1 lli»l' 'I'f • 
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j I I I H ;\ 
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• 'aiut iiat . • 
SILICA SHOP LIMITED 
Dept. YC08S3. 14 Th« Mew*. Halharley flood. Sidcup, 

nt DA14 4DX Talaphone 01 301 T111 or 01 309 1111 

FREE LITERATURE 
I am in wasted in purchasing Ataii 400/800 computer and 
mould lake to receive copies ol your b ochure* and tail report* 

wall as your pnee list covering all of the available Haidware 
and Software 

Na ma . 4,. . 
Addre** . . , , . , . 
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^Northern 
omputerM 
t^wmm fftrQ 
^^ ^m ^^^ U M^ Personal computers \AYy\ 

^ H p ^ f m m Home computing NHvJ 
\ ^^^WBB m Small business systems>\ ^ft 

Sponsored by: \ 1 

/ * 

Sponsored by: 

and 

The right place The right time 
Following the overwhelming success of the 1982 
Northern Computer Fair, the sponsors announce V 
that an even bigger and better show will be held ^ 
again this year at Belle Vue, Manchester, from 
November 24th-26th. 

This is the North s premier exhibition for the 
rapidly expanding home and small business 
computer market, mounted at a time now 
recognised as a peak buying period for this type of 
equipment. It is now one of a nationwide series of 
exhibitions designed to attract the broadest 
possible cross-section of both home computer 
enthusiasts and the rapidly increasing body of 
personal computer users found throughout 
business and the professions. 

Make a date for Belle Vue, Manchester. 
November 24-26,1983, and post the coupon below 
for more details. , 

Bene vue, M a n c h e s t e r N S ^ S 

2 4 - 2 6 / ^ 8 3 ^ 

"Northern 
fgmputer 

fair 
• The Exhibit ion I 

I Em interested in exhibiting 

W M I M 

Position 

Company 

Address 

Ptnona! aomputf* 
Homt computing 
SmtU bwmt* ty*t»mt Telephone 

Managei. Northern Computer Fair, IPC Exhibrtions Limited, Surrey House, 1 Throwtey Way, Sutton, Surrey SM1 4QO 



GIVE YOUR COMPUTER 
A FIRST 
CLASS 
HOME 
Colvin are pleased to introduce this new 
range of Computer Furniture. 
Each unit is d e s i g n e d and constructed 
to accommodate computer equipment and 
provide stability and durability, preventing 
sway and shake. 
Give your computer a truly professional 
base. 

EXECUTIVE 

ELITE 
I 'V i i lu r in f l t tspac ious d r u w e r .mil I, rxr s lo r . i y i i ' jimm l o r 

.11 i I'sSorifS. (lie Klili'Oillli'K i nmpliHc u lll l Klunlv bill! k. 
d mi l -wheel i . i s i n r s iv l i id i m . i L i t f o r «>.is\ m u v i i i M 

S P I i C I E I G A T I Q N S : O v ' o r i i l l : L' v , I I , | » V I ) . X > U " W 

P l u l f o r m i « v * ' M . m 4 " l ) . I t tVVY 
EXECUTIVE 

W i l h s t u r d y r o l l t o p , b i v i s s t i i i i O i n d l m i d l i s u u d k e v l o c k 
i i s M ' i n l i l v . i ln< K x t ' i m i v f w o u l d n o t l o o k m i l o l p U t <• i n a n y x U u l y . 

S I ' I * : i n C A T I ( ) \ S : O v u n i l l : 1 t ' t l>. : ) 7 ' . U 
I ' l . i l l o r m : H ' V H . « i ' ( " I ) . m V VV. 

A l l l l i ' i n s c M l v o w d I n l |Mi< k i s l . ! ,w \ t n . ^ M ' t n h l c t v i i l i l u l l I m t r w ; t l m i . p i m u l n l 

A M B A S S A D O R 
P l i t n l y o f w o r k u n t a t s i m l i i n i x t W i l l i m i i p l r s l o r n w s p m I> nr«" 
TIMIURI'S i l l l l w A m l N i s K i i i l o r t O I I I I H I I I T I \ M K I i i n l n 1 

S I » i ; C I I ' l C A T I O \ S : C ) v « r n l l : H . J . I ' I ) . ; . ) W \ 
Platform: li" H. I i I). 24'' U 

Calvin Computer Centres Ltd.. 
Inter lace I Imisn. 70 -72 < j u v d o n Kd.iil. ( i i t l t ' rh i in i . 
Surrey.CR: i ( iQI) . *li;l: OBHt -Hi'i 11 

I i A rni'inliiT ill tlx1 St.iiiil.ii ii (in>il|i III (jufllpunii'V 

I 
I 
I 

A L L M A I L O R D E R S BLOCK CAPS PLEASE 
To: Colvin Computer Centres Ltd.. 'Delete as applicable 
Interface House. 70-72 C r o y d o n Road. Cf l le rham, Surrey CR:t B Q D 
QTY ITEM ITEM PRICE TOTAI. 

E l i t e 87.50 inc. V A T 
AinliHswiliir 109.00 Inc. V A T 
Executive 159.00 inc. VAT 

U.K. Mainland: Add tti) (n-r ilr>m to cover Dt?liv<ir\ 
Pin <in# anil Insurance 

Allow 28 Day» tin your order In (H- prtx.rssixl T O T A I . : 

O R O R D E R BY T E L E P H O N E W I T H Y O I T R 
C R E D I T C A R D O N 0883 -10511 
RRA IVO WDIOMI ruilir J4H LI.n.l.m HFUIL MILL hum SURM H I OY 

* I enclose a Cheque/Postal Order payable to 
C o l v i n C o m p u t e r C e n t r e s I . i d . f n r £ 

'Please rhnrKo my Accnss/Barclavcard account 

No: L _ L I I I I I I I I I I I I I I 
Signature: . -
Name: 
Address. — 

1 
I 
I 
I 

/ 
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The All-Purpose Computer 
The MTX500 
The MTX500 is a new departure in micro-computer techndogy. 
Whether your needs as a user are for personal programming, games 
playing, scientific or process control, educational or business use the 
MTX500 is already capable or very easily adaptable to almcst every 
application. Glance through the standard features below - you'll sec 
what we mean. 

Software 
The MTX500's 16k ROM contains several languages and routines which 
enable the novice or the experienced programmer to make lull use of the 
machine. Standard languages arc MTX BASIC, LOGO and NODDY, 
ROM routines include an ASSEMBLER/DISASSEMBLER with screen 
display of the Z80 CPU registers, memory and program which can be 
manipulated from the keyboard. Machine code programs can be stepped 
through one instruction at a time, and easily called from within BASIC 

programs. A further feature is the Virtual Screen facility which enables 
the programmer to define sections of the screen to work independently 
whilst maintaining all full screen facilities. Pascal is available as an 
add-on ROM pack. 

Hardware 
As standard - 32k of user RAM expandable to 512k plus 16k of 
dedicated video RAM. Sixteen colours, 40 column text, 256 x 192 high 
resolution graphics with all sixteen colour; available and easily moveable 
user defined graphics (Sprites) combine to make effective screen displays 
quick and simple to achieve. Standard outputs are Centronics printer 



port, two joystick ports, ar uncommitted I/O port, 2400 Baud Cassette 
port, separate TV and Video Monitor ports, J voice sound with hifi 
output plus a dedicated games cartridge port. Other standard features 
include the Z80A processor running at 4MHz, real time clock, full 
moving key keyboard with 79 keys including eight function keys and 
separate numeric pad. Optional expansions include 80 columr. colour 

For further in fo rmat ion , please wr i te to: 
Sales Dept. Memotech L im i ted ,S ta t ion Lane loditMnal 
Witney , Oxon. O X 8 6BX. Telephone Witney (OTV3) 29"7 
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Inside... 
Latest prices round-up, 

Latest software. 
Order form. 



Introduction 
One thing's certain about the Sinclair 
world - there's never a dull moment. 

Every month sees new software 
and new hardware, produced by 
Sinclair enthusiasts, or produced by 
Sinclair itself. 

The magazines do a fantastic job 
of keeping you up to date with the 
input of enthusiasts We want to keep 
you in touch with Sinclair's own 
developments. 

Every month, there'll be a Sinclair 
Special in this magazine. 

Sometimes, inevitably, there won't 
be anything new to say we want to 
break away from the breathless 
announcements of hardware and 
software you just can't buy 

But when something new is avail-
able, we want you to have accurate 
information - fast. You II find it here. 

1 his month, we're giving you the 
latest information on the recom-
mended retail prices of Sinclair 
equipment. They're our prices, and 
you may well find things cheaper (or 
dearer) in the shops. If they're 
cheaper - terrific! Snap them up. 
Note, however, that from us the 
ZX81 is down to £39.95, 

We're also announcing six superb 
new Sinclair cassettes for the Spectrum, 
and three more which make full use 
of the ZX81. There's an order form at 
the back of this Special. 

Next month... but tnere, next 
month is another story! Watch (as 
they say) this space. 

Spectrum-latest recommended 
retail prices. 

• i ' j m r mm - • mm wm - " W S 
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Nigel Searle. 
Managing Director. 
Sinclair Research Ltd. 

16Kwas £125.00 
16Know£99.95 
48Kwas £175.00 
48K now £129.95 
ZX Printer was £59.95 ZX Printer now £39.95 

ZX81 was £49.95 ZX81 now£39.95 



Six new ways to make more 
of your Spectrum. 

Take a look at these brand-new titles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability . 

Cyrus-IS-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 
Cray Blitz machine With 8 playing levels, 
cursor piece-movement, replay and 
'take-back' facilities, plus two-player 
option. The 48K version has many addi 
tional features includ ng an extensive 
library of chess openings For 16K or 
48K RAM Spectrum 

Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with a limited supply o' anti-
spider-hite serum In the house, destroy 
the webs before the spiders can repair 
them.Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 

Computer Scrabble The famous board 
game, on-screen - with the whole board 
on view! A huge vocabulary of over 
11,000 words Full-size letter tiles, four 
skill levels the highest of which is 
virtually unbeatable. For 1 to 4 players 
For 48K RAM Spectrum. 
{SCAA83L6 Ifademark and copyrighl licensed by 
Sciabbl« SchuUiochte uud HandelsGmbH-aJN Speai 
and Sore PLC subsidiary .) 

Backgammon A fast, excit ing program, 
with traditional board display, rolling dice 
and doubling cube. Four skill levels. For 
exper t s -o r beginners. (Rules are 
inc luded- i t 's the quickest way to learn 
the game.) For 16K or 48K RAM Spectrum. 

FORTH Learn a new programming 
language, as simp e as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual. For 48K 
RAM Spectrum. 

Small Business Accounts Speeds and 
simplifies accounting work, produces 
Balance Sheets, Profit and Loss informa-
tion and VAT returns. Complete with 
User manual. For 48K RAM Spectrum 

Overleaf-your Sinclair order form 



Three new ways to get the 
best out of your ZX81. 

The range of Sinclair software for the 
ZX81 continues to grow 

These three new cassettes offer two 
totally different challenges to you and 
your ZX81 The games - like so many 
ZX81 games today - really do use the 
ZX81S capability The FORTH program is 
a fascinating extension of your own 
computer understanding 

Sabotage Defender or attacker? The 
choice is yours in this exciting game. 

Be the Guard and defend the randomly 
placed boxes of ammunition inside the 
compound or be the Sabateur and 
attack the ammunition! 

Written by Macronics for a ZX81 with 
16K RAM Cassette price £4 95 

City Patrol You are the Commander of a 
laser-firing ship Your :ask is to intercept 
and destroy alien suicide ships 
descending on your city Judge your 
rating as Commander by how many aliens 
you destroy and how much of your city 
survives. 

Written by Macronics for a ZX81 with 
16K RAM Cassette price £4 95 

FORTH Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code 

FORTH's compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast It is fully extendable by the addition 
of user-defined commands. 

Free User-Manual and Editor Manual 
with each cassette 

Written by Artie for a ZX81 with 16K 
RAM Cassette price: £14 95 

How to order 
Simply fill in the relevant section(s) on 
the order form below Note that there is 
no postage or packing payable on 
Section B Please allow 98 days for 
delivery, Orders may be sent FREEPOST 
(no stamp required) Credit-card holders 
may order by phone, calling 01-2000200 
24 hours a day. 14-day money-back option. 

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

To: Sinclair Research Ltd. FREEPOST, Camberley, Surrey, GU15 38R. 

Section A: hardware purchase 

ORDER FORM 

Section B: software purchase 

Oty Item Code 
Item Price Total 

£ £ Qty Cassette Code 
Item Price £ Total 

£ 
ZX Spectrum - 48K 3000 129 95 FOR SPECTRUM 
ZX Spectrum 16K 3002 96.95 G22/S Backgammon 4021 595 
ZX 81 (including i 2A Mains Adaptor) 1003 3995 G23/S Cyrus-IS-Chess 4023 995 
16K RAM pack (or 2X81 1010 2S.95 G24/S Horace & the Spiders 4022 595 
ZX Primer 1014 39 95 G25/S Scrabble 4024 15 95 

1.2A Mamt. Adaptor, tor use with 1002 
ZX81 compuler/ZX Printer com-

7 95 H /SFORTH 4400 14 95 1.2A Mamt. Adaptor, tor use with 1002 
ZX81 compuler/ZX Printer com- B6 IS Small Business Accounts 4605 12 95 
bination (only requ rod if you have 
an early ZX81 with 0 7 A Adaptor) 
bination (only requ rod if you have 
an early ZX81 with 0 7 A Adaptor) FOR ZXB1 
Printer paper (pack of 5 rolls) 1008 1195 G25. Sabotage 2 2 4 4 94 
Postage and packing, orders undei £90 0028 2.95 G24 City Patrol 2'23 4 95 

orders over £90 0029 495 Lt FORTH 2*00 14 95 
TOTAL £ TOTAL E 

*l enclose a cheque/postal ordei made payable to Sinclair Research Ltd tor L 
•Please charge to my Access/Barclaycard/Trustcardaccount no 
'Oelete/compleie as applicable j | (Please print) 

i Signature 

[Address 

U L 

| Mr/Mrs/Miss J L I I I _u 
I I _L_L t I I J _ L 

I I I I J L 

- L I I I 

I I I I J i i L L i . n J O B 



Just arriving - the new < i u 3 i d i i i v m y - n e w 

NEWS LYNX96K 
from SPECTRUM J H M H M H M M M M ^ 

HOBBIT FLOPPY 
TAPE DRIVE for 
the BBC Micro 
Because the re is a shor tage of 
BBC Disk Dr ive up-grade ki ts, w e 
have b e e n ab le to secure a supp ly 
of I K O N FLOPPY TAPE DRIVES 
tor the B B C micro, wh ich is a n 
idea l a l te rna t ive - see our ad for 
deta i ls . 

ZX SPECTRUM 
W e have a large range of add-on 
g o o d i e s for the ZX S P E C T R U M -
see our a d you ' l l be amazed ! 

SOFTWARE 
See our super range of GOrT -
WARE f rom top Amer i can & 
Br i t ish c o m p a n i e s 

NEW SPECTRUM 
MEMBERS 

Check our address page' • there are 
many new SPECTRUM dealers 
throughout the UK so there's a good 
chance there'll be a SPECTRUM 
centre near you. 

See PRESTEL Page 600181 
for up to date information 
from SPECTRUM 

AFTER SALES CARE 
SPECTRUM service centres wii> ensure thai 
should your machine 'go down' we will get It 
running again as quickly a* possible. We 
also oiler extended warranties at reason-
able prices too! • ask your SPECTRUM 
HOME COMPUTER CENTRE lor full details 

COMPUTER DEALERS 
T h « S P I C T B U M dooltr lilt It virtually eloiod. II 
your m i i i troo ond you'd i i k * to |0ir lh» woilmg 
lilt . p l M i t w<il« to M I K E S T E R N . S p . i t r o r r ( U . K . ) 
Ltd. Ss i rswt is lds . W d w y n Gordon City. H o r n 

• . M o 
m p o w e r ! | 
l | Mo re a 

— 7 M i p l B 
'iUiriiifmhMiViii 

^features! 

Now from SPECTRUM the new LYNX 96K offoring 
moro workepaco for a m b i t i o u s p r o g r a m * . The most 
important feature of the 96K machine is its additional 
memory. In fu 1 high resolution colour, it provides 
37. SK of RAM directly accessible in Basic - with up to 
24K more available to programs using machine code. 
The extra memory of Ihe 96K machine helps you make 
Ihe most of the outstanding features it shares w i t i the 
48K Lynx: remarkably high resolution graphics and 
the highly praised Lynx Basic with its built-in 
machine-code monitor. Additional ROM features on 
the LYNX 96K include drivers tor both parallel and 
serial printers, and a range of Preformatted sound 
effects. Ask to see the super new LYNX 96K at 
SPECTRUM - NOW! 

i f i B i l ® 

SPECTRUM PRICE 

E299 
LYNX 48K Model -SPECTRUM PRICE C225 

For the 48K Lynx owners who're ready to take the next step, the 48K machine 
can be upgraded to full 96K specification for just C89.95 

Commodore 
VIC-20 Package Deal 

# > 5 HURRY! % 
• Last few • 
\ o n l y left ^ v y 
Acornplete Home Computer ayetem 
Including ihe VIC-10 Computer, a 
Cassette Unit, Introduction to BASIC 
oart 1 • a i lmoln mpljiniitlnn nt com-
puter programIno. A tape of tour com-
puter programs - Blitz, Type-A-Tune, 
Race & Hopplt. 
A fantaatlc dealll and great value-
for-money check It out at your local 
SPECTRUM dealer NOW I But HURRV! 
this is a limited offer only while 
•locks last. 

Sensational 
Value ONLY 

£139 

COMMODORE 64 

Powerful 6 4 K RAM 
40colour displays to mon-
itor TV. High resolution 
graphics and 3-dimensional 
effect capability, music 
synthesiser. Z80 additional 
processor option. 
Spectrum Price 

€345.00 
Package Deal offer does 
not apply to Commodore 
64 Model 

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM 
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L V > M A 

The 
Super 

COLOUR 
GENIE 

Yes, th is t o p s a i l i n g M i c r o s y s t e m 
is now avai lable f rom your local 
S P E C T R U M dealer -the BBC 
M o d e i ' B ' ot ter ing 3 2 K RAM plus a 
f u l l b a c k - u p or p e r i p h e r a l s & 
• o f t w a r o too ! It's a n I n f i n i t e l y 
e x p a n d a b l e machine, ideal for the 
h o m e or b u s i n e s s and is a l ready 
widely used for e d u c a t i o n a l pur -
p o s e s in s c h o o l s - so tha chances 
are y o u r ch i ld ren may already be 
w e l l f a m i l i a r w i t h Its o p e r a t i o n , 
wh ich must make It :he i dea l 
c h o i c e for the h o m e IOD! 

Now avai lable 

IKON FLOPPY TAPE DRIVE 
for the BBC The Ideal alternative! 

Price £ 1 5 5 . 2 5 

QUICK SHOT JOYSTICK 
E s p e c i a l l y f o r t h e B B C 
S p e c t r u m Pr i ce £ 1 9 . 9 5 

SPECTRUM 
PRICE * 

£399 INC. VAT 

BBC Single Dl*k Drive 100K 
£265.00 

BBC Dual Disk Drve 800K 
eao3.es 

BSC Tape Recorder £29.90 
Acorn Software Cassette based 

from CB.9S 
Acom Dick based aotware 

£11.50 
BBC eesaette bated software 

from C9.9J 

Please note! we regret 
lhat there is a shortens on all BBC 
equipment -please phone you near-
est store before making a journey to 
check stock position. 

SHARP MZ-80A 

f FREE! \ 
• £75 WORTH m 

o f s o f t w a r e , * 
with every M 2 I 0 A 

puichmd 

Desk top genlual (he all-in-one 
SHARP MZ-80A. Ready lo run the 
moment you get it home Built-in 
keyboard. CRT 0" display and 
caaaette data storage with 48K 
RAM. The BASIC with extra useful 
•rtrtitlnn* r>ft*r* ouim a powerful 
micro tor the home or bualneee • 
4KByte ROM 48K Byte RAM - 2K Byte 
Video RAM • ASCI t profiled key-
board - numeric pad • 2 Page Video 
RAM allows screen to be scrolled up 
or down • CP/M available 

£54625 
n o p p y o i s k . and Accessories for 

Twn Floppy Disk Unit (Ino. VO Card. DI«K 
Cable) cese.75 
Twin Disk Unit jontyl £678 .50 
Single Floppy Disk Unit £440 .00 
Cable for F/D Drive £29 .79 
Printers end Accessories for MZ-B0A, 
MZ-ftOH « MZ-0OK 
00 Col Tractor Feed Printer nc. 
Cable i to Card « Rom £477.15 

A truly reliable micro and highly recom-
mended by SPECTRUM featuring power-
ful and soptitsllcati*.) COLOUR QRAPHIC3, 
allowing you tocreete full 8-colour Games, 
Diagrams and charts quickly and simpty. 
Powerful 16K RAM memory (expandable 
Internally to 32K) for FULL COLOUR video 
games and POWERFUL COMPUTING 
with a lull range of Inexpensive access-
ories: 16K RAM pack. Joysticks for TV 
games. Light Pen, Disk Drive and a Printer. 
The superb Colour Genie is at SPECTRUM 
now • check it out and see the Genlua at 
workl 

SPECTRUM PRICE 

£194 
COLOUR GENIE ACCESSORIES 
Joysticks €49.49 
16KHAM C30.9O 
Printer In ter fax £39.95 
VISCOUNT T«»ch yourself 
Colour Genie Basic £6 .96 

ORIC-1 
Special O F F E R ! 

V 
4 p r o g r a m s w i t h e v e r y 
O R I C - 1 4 8 K p u r c h a s e d . 
• Multigames 
• ORIC Flight 
• Chess 
• Zodiac 

A superbly designed and engirt-
ofl 'fld micro and qicaI vsluolor 
money from SPECTRUM. Offering 
48 K RAM Colour - (8 foreground 
and 0 background can be displayed 
at the same time) High resolution 
graphics Ussr definable Qraphlcs. 
Full sound (6 octavos of contrail 
able sound) Easy to jse keyboard 
with moving keys. Standard Cen-
tronics parallel InUrtace e l low* 
easy connection to a wide range ol 
printers etc. 

S p e c t r u m 
P r i c e 
O N L Y i 169 .95 

SPECTRUM FACTS 
Mammum user RAW 47.070 8yt«* 
Text Screen 28«40 
High Resolution 240x200 
Cassette Lead Included 

Now avai lable: P A S . E . joyst ick in te r lace for ORIC-1 C 1 4 . 9 S 

PRINTERS 

E P S O N 
Mode l FX-80 £ 5 0 3 . 7 0 
Mode l RX-80 £ 3 3 2 . 3 5 
S E I K O S H A 
GP-100A £ 2 2 9 . 9 4 
GP-100VC £ 2 4 7 . 2 5 
S M I T H C O R O N A 
Mode l TP-1A £ 4 3 1 . 2 5 
O K I M I C R O L I N E 
Mode l 8 0 £ 2 5 9 . 9 0 
Mode l 82A £ 4 5 5 . 4 0 
Mode l 9 2 P £ 5 8 5 . 3 5 

All prices include VAT 

S A N Y O C O D 
3 1 2 S N B 

Colour Monitor 
£ 2 8 6 . 3 5 
SANYO 13" 

Green Monitor 
£ 1 1 3 . 8 5 

All prices Inc. VAT 

THE PLUG 
Ever had your micro c rash o n you 
w h e n you we re in t he midd le o l a 
comp lex p rog ram because some 
olht i t dwe l l leal app l i ance was 
sw i t ched on and c a u s e d a power 
f luctuation? THE PLUG is des igned 
especia l ly to ove rcome this 
problem. 

only C 1 4 . 9 5 

ALL PRICES INCLUDE VAT 
Noi at I Mem carry mmty NNartMdliam, p t w ptwrw batons • (ownry - correct at ttm» of folnv to pnw E, ft O.E. 
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SOFTWARE 
THE TOP SELLERS from 

American games for the U.K. market from 
leading American software houses 

ATARI 
Ou**y Kong Alar (Cart) U l 71 
Cta Dug Alan ICartl I I I M AVALOM HILL 
Computer Slocks A Hontt Com M (CaJ«) I I I H 
M 0 « V Ca Com 64 (ftm> 111 s i 
l .»ra, i , ! >|J|| / t l i t t i LM.1t BR0DER8UND 
DwfHrftet Ww. IDhk) l ! l I ! 
•Vxile PifiiL Aljn lOiSt.1 i n 79 
At Alan fDllk) (71 M 
S«1o> Ala'i If ldki 174 JI 
Hjik Strati Wnlet Ann I Disk! (St II BIO FIVE SOFTWARE 
MHK> 204 9er Attn (Cam M l I t OATASOFT 
Zalrtio Alan (disk I Lll.lt EDUCATIONAL SOFTWARE 
Trr.*v TuWtU 1 to fi Attn (ft-Ji t i t I I 

i For tic Si 
• P Y X / A U T O M A T E D S I M U L A T I O N S 

irrp U<>i Cnn M IDISKI t i l HI 
teTde ct Arnftti Atar i ** ?0 IDirtl U117 HEVDEN 
Sl'ion 2 Alan (Ottfc) U t t l 
CMS t ] 4 7| HUMAN ENOINEEREO SOFTWARE 
Tmtid Graphics Com 64 iCsftl M l I I 
Vic TO fCj.rl (J? Tfi 
Ktswtitf C»n6< I Can I ( ] • . n 
WC 20 iCartl ( I f 71 
FiMttot Vk M (Cat) t i l I I 
CoGo it Cwn M (DiJfl 111.11 
Vic 20 iDak) ( 1 1 I I 
S M M Vc 20 iCaisi ( l i f t 
Terg V* 20 iCassi ( M i l 
650? PmVv.<rwl Drtfiocnwrt $ m t m 
Com64|C»5Jt LI4.1I 
V<c20jC*»l U4 . I1 

INFOCOM 
1 7 1 1 Alan i rink > 

Com 64 lOip-l 
riMllfcrr Alii- IDtSnl 
S'lcpiTOVKj Cum 64 (Disk! THE MUSE SOFTWARE 
r-DM'i- rtf-jllnnlT Ala'1 ;m* l LIGHTNING SOFTWARE 
MJSIH Type Aran (0T-.> MIS 
Vfc Vangr- Vk: 20 (Caul 
Fruit FV Wc 20 lC i« [ 
P R O G R A M D E S I G N 
he V,t00l IQ f)«liV' A t f ! Ptukl 
Cast 
ROCK L A N 
W./H'I) iV Will Alan iD'Vt 
O l 
S I E R R A O N - L I N E 
Fiogger Atari !0-Sl| 
Com 64 lOllhl 
ij'i II Atari tP'jA) 
C'csj fe Vic 20 (CtM) 
SIR IUS S O F T W A R E 
Septal Alan (Diikt 
Com 6< (Oltk i 
F.HI f i t l y C/r\ 64 (Onki 
VK: 20 iCarti 
,RIQL<VIRII CNRI 04 IPUKI 
Ty» All*:ii V< 20 iCarli 
fur ma Vic 20 (Cat. SPINNAKER 
Story Machine A l n (D*ski 
flhymej 6 BitMlei Alan lOml 
Siyccier Tioop* Atari lOiski 
H*y DHICK DiiMe Alan .On I 
'r w j ' r h ol I V M » l Arming Thing 
Aran :0tski 

(111) 
i l l »7 leach gamei 

M l W 
141 » 

U t . t l 

t M I I 

t u . J t 
t i t 71 

tun tun 
t i n t 
[ I T U 

17177 
U I U 
M t U 
a* n 
t i l 14 
t i l 17 
I I I « 
t W » 
u i n 
( » U 
M l H 

(71.14 
(74 I I 
(11 I I 
(74 11 

U 7 . l l 

The TOP 50 from 

MICRO DEALER UK 
N E W R E L E A S E S 

F P t O M 

QUICK SILVA 
The best of British software from leading 

British software houses 

ZX81 

ICRRTRAIF HILT TLTU 
{A} ZX S P E C T R U M 
MEIBOURNE HOUSE TERROR DAWI t i n 
MELBOURNE HOUSE 'PC NETRATQR' M M 
MELBOURNE HOUSE "THE HOBFIR" [ M M 
OUTCKSILVA ASTRO BLASTER 14.11 
OU'CKS'LVA T VEGA^E' t i l l 
OULCKS'LVA MINED OUT M i l 
0UICKSHVA TRADER TRIIOGV CI I I 
AH TIC COMPLYING "J I) COMBAT 70NR F 4 41 
AMTLCCOWWISG "COSMIC DEBRIS' M.W 
ARTIC COMPUTING "OUAURAC'JHT' 14 M 
IMAGINE 'ARCAO'A' M M 
NF RT" GFNERATINN KNOT IN 3-D' t t . H 
NFW GfNf RATION J-0 TUMNE U N 
HEWSON "HEALNNOW ATC 17,11 
PSS MAZE DEATH RACE" M M 
SOTE* THE SOFTEK COMPILER M M 
RLCMARO SHt PHf RO 'TFLANSV: VAN AN 
TOWER' TL.M 
UICROCAME SIMULATION BATTIE OF 
SRI1AIN" tl.M 
CP SOFTWARE SUPERCMESS i f t l . M 
AB8EX E T * ' t I M 
C R l TtST MATCH' t i M 
( B | Z X - B 1 
OUICKSILVA COSMIC GUERILLA tl.M 
OUICKSUVA 3-0 8. ACH STAR M M 
CRl HI RIS CRAPHICfi TOOLKir tl.M 
MARlfCII GAMES CONEtlCr (SptCiiM 
Ganvl til M i2X B1 0'7K SPEC1RUM: (C| COMMODORE VIC-aO 
t l A MAS OFT -MATRIX- tl.M 
LIAMASOfT -GniOflyNNEf' tl.M 
LLAMASOFT ANOES ATTACK' tl M 
QUICKS'LVA TORNADO till 

IIITWARE DIME 1IILE 
IMAGINE AHCAD'A t l I t 
POSTIERN SHAOOWFAX t l I I 
RAEMT SCRAMfllf M M 
Ntf HC-i'TOR MICROS rftATV KONO I I M |D| COMMODORE 84 
LLAMAS0E1 'MATRIK' ( I SO 
ItAMASOn 'GRIURuNNER 64 t I M 

lAMASnn ATACK OF THf MUTAAT 
CAUFlS' ( I M 
INTERCEPTOR MICROS 'PAN C W t l M 
(E) O R I C - 1 
I.J.K SOFTWARE 'XEVOrl-t' t l M 
I JK S0F1WARE 3 0 MAZE'' t l M 
SAIAMANOER "ORlC-TREK' t l H 
<F| D R A O O M - 3 2 
OUICKSIIVA MISt!) OUT t I M 
HSh DHAGBUG 117 M 
CRl Si GEORGE 4 IHt DRAGON M M 
CRL HANDICAP GOIF' [ I D 
' A l AM AN OCR DRAGON TREK t t t l 
|Ot B . B . C . ( A * 6 | 
IJ K, SOP'WARE SIRATOeOMeEfr 17 M 
IJ K SOFTWARE A1LAN1IS' t7 SI 
OU'CKS'LVA PROTECTOR" (7 t t 
OIICKSIVA 'WI2AR0' t i l t 
OU'CKSU VA MUSIC PROCESSOR' t M t t 
O'GIIAL FANtASIA < SCAPE FROM 
ruisait r- i i . i t 
•^igual FANTASIA EEASIBILIIY 
rxPfRIMENf t l I I 

CtmoilodovMicroOeateiU K, Ou;r aut^rso last «nung 
Micro Conc-Jtf soltaratt 

Plus! 
THE BEST SELLERS 

from these top British 
Software houses 

Criming (Ortgon 3?) 
t SpKtl iruml 

I2X Spectruml 

SUNSHINE 

t l . M 
M M 
M M 

Andiodi a t Spect'umi [ i n 
Galaxy Attack (ZX Sowlum 4IK) tin 
S«md Foni fZX Scwctrum) n h 

Ciutsmg iZx ! 
Bind M", 

l i IZX S 

RABBIT 
Cytlons • Commodora 64 U . l l 
f t t a w MCP • raniKOrt 64 U . l l 
Paxactrfa CommxKri 64 U I I 
Paraliooiw Vie 20 t l I I 
AmiMator 

Comrnolore 64 t i l l 

Pakacuda WC 20 Ull 
Race f i r We 20 UM 
Ami Matte' Sobnei 

VRIO U.M 
CYNTON VIC 70 UM 
T7» Catch - VK 20 UM 

TITAN 
T I T A N 
Wwn Sararm Spw.lnim 16i'4<( 
&alaci< RanKfs Spectrum IU46K 
Grow*) Force Zem SpNIum 1&4SK 
Mivute Panic V^ -70 3 5K 
RfttO-vnui Vic 20 3 SK 
Andrew) Attack Vic 21) 1 5K 
Swce Homwi VIC-W 3 5K 
Mission W 1I<W;4A SHI M/C 

t I M 
t 4 M 
M M 
t I M 
M M 
M M 
14 I I 
M I I 

COMPUTER RENTALS 
tali Resolution (ZX-811 ( I I I 
Galacie*«rtn Spectrum tSK) u . M 
Mr I f i t m a 411 
Dotty Oif U I I 
Bwejf t i l l 
jarkpol u . | | 

iMimatcn 
Handcjp Gel' Atvn Mart 
30 Desert Pi iro 
SI Groge 4 Ihe Oagon 
(OraBtjnJZI 

t l M 
t i l l 
t i l t 
U N 

( I H 

MICRODEAL 
DRAOON 
tne Kmc 
Spare Wa 
Dttecce 

MMTI7 
U . M Ka-etpitlar Attack 
t * N Spc« Mcnopolv 
U . M Maraton Ai»entur« 

UM MM MM UN 

MIKROGEN MIV r o y • r» 
Uxei) 

Scanvhle (7X6'i 
Space i ivaders (Zx l l ) 
FIMS IZXBI) 
ZX Chett(ZX611 

, , „ Mj«ercne55 (Speclriimi 
J " Scramble (Steclrum) 
tl at SP1CT !Spectrum1' 
} ; " Pame iSpectami 
j JJ Mai) Martha rSpectAjin 

(111 till tilt till 11M 

BOOKS 
GRANADA PERSONAL COMPUTING TITLES 
T k ZX Spectrum arid how to ] t t 
itw w , i 'ran ii (B M 
The Spectrum Programme t t H 
the Spectrum Bock si Ganwj 

U M 
ntrotfucno So*cla<ii Machnr 
CMt 1711 
The A{iDie II Pioo'ammtr's 
rtanoboe* t i l I t 
Proof «niru>3 nyitfi Gi •!*>> 11 IS 
lf< Dra^an 4 1n« to make llv 
trci ! nl it (SIS 
Comoulmg lor the Hcttyttt I 

Busiiw; ( I M 
Sunole I t t f l an™ Pro(•t:l^ ( I I I 
f l * BBC Micro An «ip«f1 
B..IV t i l t 
ComcTwdcce 64 Computing t i l l 
the 0rM: -1 and how to je l (M 
most horn '1 ( I M 
Ihe Drawn 32 Dow ot game 

U M 
Compulo' Languages and thai 
i iMt U M 
lyn< Compjing ( I t s 
21 Gafflts fty the BBC 
Men t t M 
CtOKinc a M<-ocomtn)t«f f 4 M 
Databases fry h*i 4 piotit U M 
Intinducirc thr BBC Mcro t l M SUNSHINE 
The WraiMng %o*rrnn f i t * 
Eioil cnai Forth tor the BBC 

M M 
The Working Dragon 3? M M 
Dragon 32 Gamet Matte I S M 

Tht WoiV no Cnmmooore 64 
t i l l 

Ccrnmodort 64 MacJiiie Code 
Master U. IS 
fhe ViCrt ng Oraflcn t i l l 
no WMt.tvg Specfjm U . M 
The Worlrnw CBM 64 [ I D 
Dragor 32 Games Muter t t M 
Fiwrtenai Forth for the 
BBC 
AiKtrotds tor the ' 6 * 
Soeclrvn 
SworC Flgni lor 16* 
SMCtrvn 
Galaxy Altai w lot 48K 
Satctmm 
B nd Alley to 1BK 
Sgectnim . . 
OuSing tor 16K Scechutr 
P R E N T I C E HALL 
t ly Aooie Ptrjoeai Compuv 
aeginm-. M M 
Atai Gamet and Racreaion 

t i t . 7 1 
BASIC Programming on I I* ISC 
Mcrocprroute' t l M 
the ZX Soachum You 
PuiKrtal Corroute' t l . M 
Commodore 64 Programnw < 
RelritoceGurK [ M M 
The Pi t Pertonal Comotiter ky 
ftronneri t i l t 
VIC 20 Ptogrammeri RMtrenec 
GlHtr n i t 
OtbCrne Ut t r * Gotlt t i t 71 
the C Pr^gramnung [.angiatge 

I I I H 
Starling FORTH [ t | 7 l 

t I M 

I I H 

t i l l 

t l M 

(111 
U M 

A C C E S S O R I E S 
CI 2 DATA CASSETTES U M 
CIS DATA CASSFTTFS U . M 
VISCOUNT SINGLE SIDED J0U6LE DENSITY i t0) (FOR APP^E 
COMV«nORc ATARI. TANW U I .71 
VISCOUNT SINGLE SIDED SINGLE D E N S ' 1 ? (10) Ul.fl 
VISCOUNT DOUBLE SIDED DOUBLE DENSITY | I0I |F0B SHARP 
SIH>FR9RA1N. FTC'. M I L L 
VISCOUNT SINGLE SIDED COUBLE DENSITY 96 TRACK llfiri (FOR 
NASCOM. COMMODORE DOM) ETC I t i l M 
EMPTY DISK CASES (FOR 5 V DISKETTfSi t l M 
DISK HEAD CLEANER KIT ( I I I I TiitmaMi 
1 r TIO B4IV PORTABLE tM.M 
CRMTJI 14-RMOUH ROH'ABLC t m e i 

• • Teach 
cassett 
T e a c h yourself BASIC 
cassette avai lable for most 

popular micros -
all C6.95 

N E W R E L E A S E S 
F R O t V I 

QUICKSILVA 

! 5PECTRUIV 1 

TURN THE PAGE FOR MORE SUPER OFFERS FROM SPECTRUM 
SpacHum Cnmpuw Canlm ti«» m H n w l t n « t i i M n i i with M 7X aMctmm Oompulit i w w t e t u i M b* tKitlaK Lid. 
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SINCLAIR 
ZX SPECTRUM 

T h i s t o p s e l l i n g m i c r o i s n o w a v a i l a b l e f r o m 
S p e c t r u m i n t o t h 1 6 K a n d 4 8 K R A M . 

SINCLAIR 
ZX SPECTRUM 

16K 

£ 9 9 . 9 5 

SINCLAIR 
ZX SPECTRUM 

48 K 

£ 1 2 9 . 9 5 

Spect rum Computer Cen t res have no connec t i on wha; 
soovor w i th the Z<-Spect rum Compu te r manufac tu red bv 
Sinclair Research Lid. 

Just look at this fantastic range of add-
on goodies for the ZX Spectrum! 

VISCOUNT 32K RAM PACK 
S P E C T R U M / T V S O U N D OMIT 
Cont ro l sound ot your 
th rough vo lume cont ro l on T V 

C39 .S5 

Putter 
MASTER UNIT 

Combines ml the feature* 
of berth ORATOR and Ihe 
FULLER BOX si (heamai -

inQly low price ot 

O N L Y £54.95 

ORATOR VOICE 
SYNTHESIS 

FOR 
ZX SPECTRUM 
O N L Y £39.95 

F u l l e r 

16K RAM 
ONLY 

£ 2 4 . 9 5 

ZX-Spec! rum 
only CB.QS 

THE AMAZING 
FULLER BOX 

-esturea Programmable 
Sound. Joystick Con-
•follei. Ca»Sft!lH Interface, 
Beep Amplifier, Thro Buss. 

Volume Control 

O N L Y £29 .95 
Fuller 

F D 4 2 K E Y -
B O A R D F O R 

Z X 8 1 
S P E C T R U M 

O N L Y £29.95 
Ful ler 

SPECTRUM 
SOUND 

AMPLIFIER 
O N L Y £6 .95 

DIGITAL 
TRACER 
f r o m R D 

L a b s 

S P E C T R U M P R I C E £55.50 
ZX-81 ACCESSORIES 
64K RAM Pack . . . . £54 .95 
16K RAM Pack . . . . £24 .95 

ATARI 800 
— m F a n t a s t i c ! • 

I N E W \ 

l% L O W i 

Now thin, proven and l«»t«1 maehln* hat bertn upgraded to a massive 
4aK RAM and its atnl at the amMino LOW price o1£299,95 from 
SPECTRUM It'* an ideal Home Micro lor graphic*, educational and per-
sonal Imance etc use it and it will takeyou f torn learning up lo a email busi-
ness use. Vou can add printers, program recorders, disk drivos and more, 
lo expand your micro as and when yot. want, t o i u l l youi needs. So i l you're 
looking (or a top of the line micro you must w e the ATARI ooo with 48K at 
SPECTRUM • NOW! 

NOW 
ONLY £299 .95 
A T A R I 4 0 0 

1 6 K R A M 

NOW ONLY 

£149.95 
Including FREE 

Programming Kft 
Plus a wide range of other peripherals 4 software for ATARI Irom 
your local SPECTRUM dealer - Sea our SOFTWARE pagel 

DRAGON 
i M M I H i M 

TEXAS TI-99/4A 
ZX Printer £39.95 f 'Value-* 

I f o r - | 

^ M o n e y ^ 

V8» ,nowf rom S P E C T R U M the f a b u l o u s 
TEXAS T I - 9 9 / 4 A H o m o Micro lo r only 
CI 4 9 . 9 » p l u a l a supor FREE! o t lo r tool 
Worth C S 0 . 8 S (which means you're 
o ' loct ivoly only paying C 9 9 . 1 0 lor your 
TEXAS T I - 9 9 / 4 A micro.) Hurry! th is Is a 
l imited offer only 

PLUS 

• S P E E C H S Y N T H E S I S E R o r a 
• T l C A S S E T T E R E C O R D E R 

» a c h w o r t h £ 4 9 . 9 5 
W h e n y o u b u y a n y 6 T e x a s S o f t w a r e m o d u l e s 
Please ask for details S u b j e c t t o ava i l ab i l i t y 

I n c l u d i n g 
• P a i r o f J o y i c k s • B e g i n -
n e r s B A S I C T u t o r p r o g r a m 

• C o n n e c t F o u r p r o g r a m 

worth £ 5 0 . 8 5 

£149 .95 
HURRVl 
Limited 
Off.r 
only • 
Ask tor 
details 

Extensive facil i t ies Inc lude 
highly advanced colour 
g raph ic * . Powerful standard 
32K R A M (expendable to 64K 
Bytes), • 9 Colour 9 resolu-
tion Display • Ex tended 
Microsof t colour BASIC (aa 
standard) t Advanced aound 
with o c t a v e * - 3 5 5 t o n e * . 

S P E C T R U M 
P R I C E 
ONLY 

iJHSSBSSVS "i r 

S P E C T R U M FACTS 
M a x i m u m user RAM 

2 9 , 6 7 9 Byte* 
Text S c r e e n 16 x 32 
High r e s o l u t i o n . . . . 2 5 6 x 192 
Caaset te Lead Inc luded 
V I S C O U N T T e a c h yourself 
Dragon Basic.„ £ 6 . 9 5 

P l u s a w i d e r a n g e o f o t h e r p e r i p h e r a l s A s o f t w a r e f o r 
D R A G O N f r o m y o u r l o c a l S P E C T R U M d e a l e r - S e e 
o u r S O F T W A R E p a g e l 

SCMrtnjm Cnmpuvr O n t n lt»* no (omKtlon wti.www «MTt> th# / X S|Mctium QatfnpuW NWUtmnd by $IMWr Rw. r l i Lid. 
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There's a Spectrum Centre near you ... 
AVON 

P A I G N T O N Doven Coepotari, I t Uffsr 
rfW I t L 08DJ'!i?fc303 

B A T H Software Plut. 12 T M St 
TIL. 102m ft 16TB 
B R I S T O L S f t a u l C u p M n l t d . 
74 Perl Haw 1f t |0772|294118 
W t l T f l H . U I P f D . M A R E K l U 
Coeadon 37 Alfred 3) TFI TBA 

BEDFORDSHIRE 
BEDFORD Man* Ltd.. I lb MMM IU 
TIL 10734)49341 
DUNSTABLE Dormoai 7 11 R>tad Well 
T I L <0582166515 
LI/TON Tor ry Mm. 49 frtorgo 31 
TIL (0582173391/2 

BERKSHIRE 
READING DnM Si 
Ceotra 8 field Hall PUca 
m. 107341 wo/19 

BUCKINGHAMSHIRE 
CHKSHAM And Pkrtograpir,* I 
Cowenors, l t 3 H i e SI T I L 10494) 783373 
LEWMTOH BUZZARD lite Mipulsi 
Centra «i Meton Kjy«e» Mnslc. 17 Bn*o St 
TEL: 105251387504, 376622 
WINDSOR Wrumat Man 44 K q 
Edward Couit TEL (07636167441 

CAMBRIDGESHIRE 
C A M B R I D G E K P LM 12i Kl*«* P a r i * 
TIL 107231 66067 

PETERBOROUGH Pstertoroufl 
Communlcalidn* 91 MMbnd M 
TEL (0733)41007 

CHANNEL ISLANDS 
O U U N K T Grift, 3 b TM PolM St 
PeterPortTEl I048II24682 
J E R S E Y h i d e 4 Coapnter Cantis 
1 PW*r SI St Hatlm 1 EL >06341 740CD 

CHESHIRE 
ALTRINCHAM Mr Mien. 26 HH* St 
TtL: TBA 'Phora 1061) 726 2262 tor M . I 
C R E W E U«rMtM. Unit 2. 126 Niet»lch H 
TFI 10270)216014 
CHESTER O H M CorepBIIH Ltd 
WOBaogMon TEL (0244) 310099 
M A C C L S 6 P W L O Camera 4 COWJUlet 
Cootie. 116 MM St Til 10626177466 
NORTHWICH C i a f i 4 Computer 
Caetit. 3 Ttwa S* TEL i0606;45629 
STOCKPORT WIMIa* Lit 1 LHIla 
LMortaafc TEI 1061)460 3436 
W A R R I N G T O N w lid leg i . I l l B r * * St 
TEl l0975i 38290 
W 1 L M S L O W Swift of Wilms**, 4-1 SI. 
AnMS P»M« T i t 10676) 626213 

CLEVELAND 
W O D L E B B R O U O H McKeani 4 8rown 
190 LktkHpt Rd. f El 106471246346 

CORNWALL 
ST. AUSTELL ABICC*a«u(au techy 
Hooaa. 6 tM*r Aylmar S<) T f l (0776)64463 

CUMBRIA 
BARROW-IN-PURNE8S Bint* 
Coefalor G**tn. 96 C*«tt* St 
I I I <02291383b3 
C A R L I S L E I N C M R l i i M r * . 56-58 
Loerther St I t L 10228127710 
WHITEHAVEN P D Heefran IS Km St 
TEl |0948|20M 

DERBYSHIRE 
A L P K E T O N Gordon Herwood 69/71 High 
st I I I inmnuwo/n 
D E R B Y C T Haclionlcs. at Camera Tlorpe 
TkeSfM TEl 0132)360466 

DEVON 

DURHAM 
DARLINGTON McKeesi 4 Brwa 
KttfleMgelo TEL (0326)59744 

ESSEX 
B A S I L D O N Geffrey 176 37 East Wi l l . 
Twti Ctelia TEL |0268i 281379 
CHELMSFORD Msilon Hayman I Id 
6 Brooefleld Rd TIL |0746) 364696 
I L F O R O Prot Enterprises 1 Coetrawar 
Higbfld laoi l toSMtslsrytl 
T U : (01) 663 0144 

LOUQHTON Micro 4 Maria M 
309 Higl Hd TEL. 101)606 1216 
R A I N H A M Mtcrowty Compilers J9 Hig* 
St T a >063413 767(12 

GLOUCESTERSHIRE 
GLOUCESTER Itw Mode Swo (9 I I 
Nerthgala Si T i l >04571 410693 

HAMPSHIRE 
A L D E R S H O T Uavlp Saunders CeapulH 
Contra 51 Station Nd 
TIL !02&2J 70130 
B A S I N O S T O K C FMIwfl. 2 3 M l lU t 
PIK« TEL <0256) 22079 
P O R T S M O U T H C«***le> CWMI.261 
CtMimortlal Hd TEL 107061833938 
PORTSMOUTH Wetertoovllle l> B 
Microtia* 7 Ouoaas Prde TEl (07014169911 
SOUTHAMPTON R J Pitkot 4 So* Lit. 
l lPon imoul lRd. Wools ton 
TEl: :07»)434t97 '» 
W I N C H E S T E R WMcDetlr C iawn 4 
Coeaaolor Contra 76 Parchmeot St 
TEL .0B6JI63987(Jul Openingi 

HEREFORD 
HEREFORD MOW* Hi TlCh Ltd 49 
Brood St TEL 104321276T3 7 

HERTFORDSHIRE 
H A T F I E L D Microworld. 7 Crawford H i 
TEL: 107072)64137 

HEMEL HEMSTEAO Flintiest* Ltd 
Computer 4 Electrical Discount Ctn l i t 
26 Market St TEl <0442166044 
H I T C H I N Caaeri Ans i Micro Coaputu 
»rt»oai.68o Hermitage Rd 
TEL. <0462) 69266 
P O T T t H d B A R Tha Computer 9tu» 
197 Hqfe SI TEL 10707)44417 
ST. ALBANS (Herts) darks Compotc 
Cdntrs. 14.16 HMywnli H * 
TEL 10727162991 

S T E V E N A O E 0 J Comprteri 11 Town 
Sg TEL 10431<66601 
WATFORD SHS McrMyiUmi i-M 94 
Tha Par No H l f iS t TEl <0923)26602 

HUMBERSIDE 
G R I M S B Y « C Jotetoo I Id , 77 friarfala 
Riwrhoid Cintrt TEL 10472142031 

ISLE OF MAN 
DOUGLAS 1 H nmahmitn I » 
67-61 VlcloilaSI IEt <0624)3462 
I JarH Opnnlng > 

KENT 
CANTERBURY koM WKra SrsNms 
Cwgitolt Hooto. 17 Folocc St 
TEl: 10227150200 
S E V B N O A K S Lrnatt I laldor Conputon 
Ooisot SI T f l 0737< 456900 

LANCASHIRE 

EX MOUTH Opt* CkKftOf 30 Tito Stroad 
TEL 103952)4408 

A C C R I N Q T O N PV C*M«M0rl MA Wai«r 
St TEl |0264l 36521/32SII 
B U R N L E Y IMO Coispelor Contra. 39 43 
SlWdlShSt B611 lAPT f t (0262)64299 
B U R Y ( L a n e * . | Micro North 7 Broad $1. 
TEl 1061)797 5764 
O L D H A M Horn 4 But Km i Coawtoi I 
l t d , 54 rorkWin St TtL <061)633 1608 
P R E S T O N WIMMI'149 ridhntgala 
T I L |0 7 72 < 556750 
R O C H D A L E Homo 4 b n u Coavelars. 
75tW4»r«S< TEl:TIW 

LEICESTERSHIRE 
L E I C E S T E R rmogi. 40/42 BolMr St 
TTl <0633)544774 
M A R K E T H A R B O R O U G H HtrMrOagli 
Homrs Coaiputin. J deft* St 
H I lUBWIMOM 

LINCOLNSHIRE 
ORAKTH AM H aklaaf Coa*Na< s IM. 
171 OsdNy ltd TEL:<0476176994'70261 
L I N C O L N MHO ceefufots 74 Nowlands 
TIL (0622)26907 

LONDON 
E 6 Pordvatt. 16 Hl(h SI Moitft. ElM H » 
TEL 101)4770941 
E 6 McGawaai 744 GiMtm Rd Haawy 
TEL (01)633 093b 
E C 2 Dovioo Computor Centre 155 
MOAT gala TEl lOli 638 3339.1830 
N 1 4 Vounja Fkciionlc 1.1 FMdntailH 
19 I ha Btoadwiy T he Bourne Soullrgjile 
TEL (01)667 5679 
N 2 0 C d t l M m i l l t d , 1291 H>»h R« 
TFL (01 ,<446 7280 

N W 4 DA VMa Coepttor Star*. 112 Brsnt Si 
Hnndoo TEl I0II2O2 2772/J/4 
iJuitOpgasm 
N W S MNTOSCAFS 459 KingHury Rd 
TEL (011204 6357 
S C 1 VIC Oddan's, 6 Losdon Bdg Wi l l 
TEL tOI) 403 1968 
S E B Sqaira Oddl, 375 Foolicray fld, 
Now Ell M e TEL 101J 859 I i t 6 
S E 1 S C n t M N r j i Lid. 15? Ryo I n n , 
PSCkUa TEL :0I>639 220b 
S W 6 Ckolsaa MKIDS I Id . 14 Jor*M piaco 
TEL <"01 • 385 8494 
W i Dtvras 4 Edfwan Rd. 
m »0l 724 7373 
W 1 Coaiputon pf Wiginoni Street. 
17 Wlgmota 31 TEL t01|4B60373 
W 1 Sonic FsM 4 Micro Coetar. 766 
lonor i lMCdunRd TEL 101:6605626 
W 3 Cotormalic Conguta'O 44 Hi)* St.. 
Acton TFI (0119927611 
W 1 1 Flocttolotsars. l » Notllng Hill Git* 
T f I (01>221 7079 

MANCHESTER 
GREATER 

MARCH ESTER Lama Ltd. S Fictwiga 
St. SI AM't So TIL <0611 a i l CIS? 
SWINTON Mi Micro LH «9Parte«ton 
lani TEl lOtli 7212262 
0*a* FrNoy oMtl6| e 
HYDE Pan, 213-216 Maiksl St 
TEl 10611366 5935 
BOLTON WUtoglM 23Daangile 
Til: <0204133512 
ECCLES H**n 4 BotlMSS Compmors. 
4 NortIraty, ECCMS Piacmcl. 
TEL <0611707 2004 
WIG AH W«M« It*. 11 Mosses SI 
TEL (0942144362 

MERSEYSIDE 
H E 3 W A L L Tltorngaitd Computer SyVotn 
46 Pens*) R* TEL 1061)342 7516 
L I V E R P O O L 8*I>W Hafu 70 22 
WMochappla TFI 1051)709 M M 
LIVERPOOL |Alntree) Hargraam 
31/37 wartrock Moor TEl (0611625 1762 
S O U T H P O R T Casual CompolWJ, 675 
L»ndS1 f£ t 107041 31MI 
W I D N E S conpolnr C*y 76 Victoria Rd 
111 {0611420 3333 

MIDDLESEX 
EDGWARE RtwUr 14 l » H«r St 
TEL: >01)952 ? 4 M / 8 « 0 
H A R R O W CaomaArts tMlcro Conpolar 
Wvltlon. 74 St Ass's R* TEL <01)477 5469 
H A Y E S Chlpiiof tOOO UsbrMga M 
TELlOl; 573 2611 ;J»it Oponlngi 
T S D D I H G T O N loddingtss Cimira Coatia, 
Broad St TEL 101/9774716 

NORFOLK 

Of. Y A R M O U T H Tony Hood Hoctror <: 
!6a M i t M Gatd S**N*af CaMra 
TEL 1049313143 
T H r T F O R D 1 teltord C ft 4 Micros 21 

I St 1 U : 10842161645 

NORTHANTS 
NORTHAMPTON Rask Cosipators 4 
iystoes l t d . 72 Ktagstkerpa Hmlm 
TIL r 0604) 710740 

NOTTINGHAMSHIRE 
MOTTINOHAM Can** CompUKS. 
J. 9'10 Tiimty Walk TEL 10607) 42917 
N O T T I N G H A M HMlc,39 41 Trsat 
B M t n i d . Wnsl BrUfafor* 
TEL(06021619713 

NORTHERN IRELAND 
BELFAST Arthur Hotton LM. 37 Qt 
Vclana SI n i i0737 246336 
L O N D O N D E R R Y IovloConoata' 
Sralams 3 Bnlinp 31 TFL (0604)68337 

OXFORDSHIRE 
A B I N G D O N Ivvi Holds Computerj. 
7'StortSI TEL 107351 71307 
• A N B U R Y Ceagirtti Plus 2 Cttuicb I aa* 
TIL (0296.55890 
O X F O R D l<or FWtt. 7 Si EttiOl SI 
I I I (0236)21207 

SCOTLAND 
D U M F R I E S VaiMUli, <TI English St 
TIL <0387)4547 
EDINBURGH tka SHlcoa Ciftto 6 7 
U l g o i S l TEL: 10311567 4546 
OLASGOW victor Mr«l LM MO Argita 
SI TEl (041)221 B956 
HAMILTON Tom Olciw Ct^tlors, 8 12 
CNntwSt TEl <0696. 283193 
KILMARNOCK Vanruiv 49 f wagala 
ItL 0563 32K5 
KIRKCALDY kirtcaMy Photog>«*Mc 
SIWM 2541 High SL. Ufa 
t a i0592l 204734 
PETER HE A D North East Compiler s, 
V1 Elks 31 TEl (0779) 79900 
STIRLING R KUtalikck. 61 Purl St. 
Tt.(0766.5532 

SHROPSHIRE 
SHREWSBURY C(W«iiMriN. 
ISCaiiMgite TFI TEA 

SOMERSET 
T A U N T O N Grtyl. I St J I I M I S i 
TEL |0S73< 77986 

STAFFORDSHIRE 
S T A F F O R D , CompuMnai 59 Forgota Si 
TEL 10765141)99 
STOKE - ON -TRENT CdfWttlimi 
11 Variiot S* Arcade Hanio* 
TEL I07621268670 

SUFFOLK 
BURY ST. EDMUNDS Buiy CNSpider 
Coilre 11 GuHdAofl SL TEL 102841 f05772 
I P S W I C H Biltttwavt 24 Crawo Si 
TFL ;0473> 50965 
L O W E S T O F T JM* W M l 44 i H t o n Rd. 
Noil* TTL 10602)3742 

SURREY 

N O R W K H Seasd Marketing. 62 SI 
Benedict! SI TEL <0603)667726 

C A M B E R L E Y Caaen Arts Micro 
Coraputer Oivive*:. 36 High SI 
TEl 102761 B&B48 
C H E R T S E Y Ckertiay Computer Coolrt 
I Hlndsor Si TEL (09326164663 
C R O Y D O N Cafcetn l td 96 WMglfl 
C*itr« iNgjtl tow Id MKOOSIM'SI 
TFI (Oil 68G 8393 
G U I L D F O R O iha MoaeiSees 23Swan 
Last TEL r00772i048339115 
H A S L E M E R E Havloinor*Camoatatl 
25 Junction Place id) Roi Clnoea 
TEL(042li 54478 

N E W M A L O E N SatTIV Micro SfUHtS 
31 High SI TEL (01)942 0478 
W A L L I N G T O N S»rr»y Micro S n H « « Ltd., 
53 Wtndcole Rd TEl |0I |6475636 
W O K I N G Hirpors. 71/73 Caanarctal Way 
TFL ID4867I6W6I 

SUSSEX 
BRIGHTON Capricorn, I Otasaa Hd 
TEL (C73179634 
LITTLE HAMPTON Alan Cfiate Ltd., 
39HIMSI IEL: (0906416674/4545 

TYNE & WEAR 
N E W C A S T L E - O N - T Y N B NpwCAUir 
Camera I C**** ls t Mart. 16 HorlhumboilaM 
CI TEL'06371327461 

WALES 
A B E R R S T W Y T H AborOila M GaAowirs 
73 Pier 51 TFI (09701615527 
C A R D I F F Randall Coi, 16/22 High 31 
Arcade ' E l 10222)31960 
NEWPORT |Gwent| Randall Coi. 118 
COMWmMSt TEL (0633)67376 
PEMBROKE fl«da*Co«, 19 Mm SI 
TEl: | 0 6 l i 6 6 t 2 ( 7 6 
P O R T T A L B O T Mlco Gen 6 Rayai 
Buildingi laloot Rd TEL I0639IM7730 
WREXHAM T I Ratals 26 KM) Si 
TIL: (09T6l 364404/364627 

WARWICKSHIRE 
L E A M I N G T O N SPA IC Cowpt t r t 43 
Rout l i s t TEl 10976) 36744 (Opanlog 
S f f * ) 
R U G B Y Tte Rogky Mlcr o Coolra. 9-11 
Regent Si TEl (07M) 70622 

WEST MIDLANDS 
B I R M I N G H A M Sherwoo*! Gt WeSem 
Arc iM TEL 1021)236 7711 
C O V E N T R Y Connliy Micro C o r n 33 F * 
OosfortSt TEl <0203)56942 
D U D L E Y C**tral Coaputer Services 
36ChfrctBPncWCL TEL TBA 
W E S T 9 R O M W I C H Bnll 4 J tSH. 
39 Oieons $g TIL (0211563 0820 

WOTCESTER 
W O R C E S T E R Otvld Wirng L Id. 
1 Marmioi Hoot*. Hit* St. TEL (0906177561 

YORKSHIRE 
B R A D F O R D trucks F«to Sonic Houw. 
Raw toe S | TEL >02741309266 
HULL tis Computer Contra iHuiaontdei 
l td 26Aaia*y Rd TEl 0482)26297 
LEBDS Raee A Man. 4 Lower Brl((aie 
TFI 106371454451 

SHEFFIELD Supe'W Sytlans ltd. TT| 
Wast Si TEl (0T42i 7B6005 
SKIPTON look 8 Sea. 45 Balnoet Bridge 
TEl: 075E 80078 
YORK Vwk Coapdai Ceriro. 7 Stonogm 
Arcade TIL <0904:641867 

N E W 
SPECTRUM 
MEMBERS 

Check your area 
there are many 
new SPECTRUM 
dealers through-
out the U.K. So 
there's a good 
chance there'll 
be a SPECTRUM 
centre near you! 

N M U I i l m w i v M n m . r l i w (Kwnt taton nvklns • io»«wt - 1*m«xnrl « n™ nt pio, n i ™ I A O I 
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^ ^ 1 

with Artie 
n 

r INCA CURSE 
(Adventure B) 
In a jung le clear ing you come 
across an ancienflnca temple 
Your mission to enter, collect the 
treasure and escape alive' 
But beware! 
£5 95 for 16K ZX81 and C6.95 
for 48K Spec. 
2. SHIP OF DOOM 
(Adventure C) 
You are unavoidably drawn to an 
alien cruiser Can you reach the 
control room and free yourself7 

Or will they get you first9 

Cassette £5 95 for 16K ZX81 
and £6.95 for 48K Spec. 
3. PLANET OF DEATH 
(Adventure A) 
You find yourself stranded on an 
inhabited alien planet. Can you 
reach your ship and escape? 
£5.95 for 16KZX81 and £6.95 
for 16K/48K Spec 

4. ESPIONAGE ISLAND 
(Adventure D 
While on a reconnaissance 
mission your plane loses control 
and you are forced to land 
Can you survive and escape 
with the island's hidden secret? 
£5.95 for 16KZX81 and £6 95 
for 48K Spec 
5. INVASION FORCE 
A popular arcade game for the 
16K/48K Spectrum 
Fires through the force field to 
destroy the menacing alien ship 
Sounds easy0 Two levels of play 
normal or suicidal Full colour 
Sound and hi res graphics 
£4.95 for 16KM8KSpec. 
£3 95 for 16KZX81 
6. NAMTIR RAIDERS 
High speed, cuick action 
invaders-type game with four 
separate groups of attackers. 
£3 95 for 16KZX81 

7. INVADERS 
Planet earth is once more being 
invaded You must fight to the 
death to protect your planet 
Thirty-six levels of play. 
£4.95 for I6K/48K Spec. 
8. GALAXIANS 
Swooping attackers, explosions, 
excellent graphics and 
personalised scoring. 
£3.95 for 16K ZX81 and £4.95 
for 16K/48K Spec. 
9. COSMIC DEBRIS 
You find yourself in an alien 
asteroid belt To survive you 
must bias: tho asteroids to 
powder before they get you! 
£4.95 for 48K Spec. 
10. ZOMBIES/ SWORD OF 
PEACE 
Prove you are worthy of 
becomingthe Monarch of Oz oy 
finding four objects of state 

against tremendous 
As the only survivor on a desert 
island you have to escape from 
man-eating zombies 
£5 9516KZX81 
11 GOBBLE MAN 
Escape from munching ghosts 
to eat power dots and then 
gobbte up the ghosts High 
speed classic game with hi-res 

?raphics and sound. 
4.95 for 16K/48K Spec, and 

£3.95 for 16KZX81 

12. GALAXY WARRIOR/ 
STAR TREK 
Galaxy Warr ior - Destroy all Ihe 
Klingons in the Galaxy and exit 
through a black hole into a new 
Galaxy Star Trek - You have 
15 star- dates and your mission 
is to cestroy 7 Klingons 
£5 95 16K ZX81 

Antic for all your Sinclair ZXS1 



PUSH YOUR SINCLAIR TO THE LIMIT 
Artie supply the best selection of adventure, arcade and 
educational games available for the Sinclair home computers 
Artie also offer a wide range of utilities that will enable you 
t<j utilize your ZX81 /Spectrum to its full potential. 
These include: ' 

16KZX81 Assembler £9? 
48K Spectrum Assembler C9.95 
Toolkit £5 9 
Spec Bug £6.3$ 

J 

T 

\ 

13. 30 COMBAT ZONE 
Drive your tank through a 
3 0 landscape destroying enemy 
super tanks, flying sauce's and 
avoiding the pyramids 
£5 95 for 48K Spec 
14. 1K GAMES PACK 
A superb selection of 11 games 
to stimulate your mind for the 
1KZX81 Only £4 95 
15. 3D-QUADRACUBE 
Can you outwit the computer 
with this original version of 
3D noughts and crosses? 
£4.95 16K48K Spec 

16. 1KZX CHESS 
An incredible 1K chess game 
ideal tor someone who wants a 
quick game without waiting for 
loading. 
Only £2.95 for ZX81 
17. SPECTRUM MICRO CHESS 
The first chess program for 
16K/48K Spec Allows all legal 
moves, casielling. en-passant 
and pawn promotion Full 
colour and graphics display 
C6.95 
18. ZX CHESS It 
A great game of chess for your 
16K ZX81 or 48K Spec Seven 
levels of play, analysis and 
recommended move options 
£9 95 for 16K ZX81 £3 45 48K 
Spec Voice Chess 48K Spec 
£8 95 

COMPUTING 
LIMITED 
396 James Reckitt Avenue, Hull, North Humberside 
Cheques and P.O made payable to Artie Computing Ltd 
Dealer Enquiries Welcome Please slate wheiher your 
order is for ZX81 or Spec 
S e n d S A E (9" • 6 | for Catalogue 
(Access. Barclaycardwelcome i 

To Artie Computing Ltd, 396 James Reckitt Avenue. 
Hull. N Humberside HU8 OJA 

Please supply 

Cheque for total amount enclosed 

T I I I I I I I T 7 
Access'Barclaycard No 

Name. 

Address 

I ' Please delete or complete as applicable 

/ Spectrum software needs 



No MORE LUCKY DIP! 

japif*mn pmr - - — 
h r * • • i.-- • 

3 A V 
j C v ? 

Have you ever eagerly loaded a new 
program only to discover that you've wasted 
your hard earned cash? We know how you feel 
-we've suffered too. 

Our company, Mr. Micro Ltd, has 
grown out of a passion for home computing, 
an obsession that went far beyond a hobby. 

We arc determined to ensure that all 
programs and accessories which bear the 
Mr. Micro name are proven, tried, tested and 
debugged and represent excellent value for 
money. After all we were in from the beginning 
and we have huili ourselves a hard earned 
reputation in the world of home computing. 

Our packaging has undergone a 
complete re-design so that before you buy 
anything you know exactly what the package 
contains, how it works and what the screen 
display will look like. 

No lucky dip-we've get nothing to 
hide. All our programs are well 
written, exciting and exhilarating, 
designed to stretch your 
capabilities to the full and 
extract every ounce of 
performance from vour y B J i 

MICRO! 1 
69 Partington Lane, Swinion, Manchester M27 3AL, 

England. Telephone: 061-728 2282 

STRETCH YOUR 
MIND & MICRO 

WITH 
MR. MICRO 

GAMES 
& ACCESSORIES 
Mysterious Island Vic 20 16 K £9.90 

Your graphic adventure begun after 
escaping from prison in a hoi air haltoon -
try ID land il on Mysttnoun Island, then the 
tun reallv begin.-., * Booby Trapped Field* • 
Killi-r Ret-. • Hostile Natives • Midden Ours 
• Force Fieds • (jipture the Nautilus e Full 
Graphic I )i>play • Several ( n m t i lead TO 
I-ixciting Climax • Separate Pracuce Program 
• Includes Blank Dau Tape to More the game 
to play later 

Thia gttni? rn|uirn u high level ol t.kjll 
and light rurg rellexes All successful 
adventures fan claim a unique pervmnhsed 
award by scvirng Mr. Micro their final 
posiuon at tae end of the (tame- (For use with 
Citimuodorr Vic 20. 16k expansion, by 
joystick «r keyboard). 
Ramdjm Vic 20 £13.90 

Ttiis accessory enables programs which 
woutd nonrally only wink with 3k expansion 
lo work witb 8k or i(ik expansion RAMDAM 
saves having to buy a 3k pack li you already 
own an Xk or 16k. With RAMDAM imd a 
(jommuikirt 16k expansion all known upe 
games will run on your Vk 20. • Includes 
Memory 'lot Program • Free 6M< game 
• MICROVADKRS for use with Joysticks. 
Hirnchy Spectrum JRk £6.90 

Guide < ! I I . IMI IUX1I I over the tampans to 
rescue hsmcraldii. I .cap flumes, dodge tmrws 
and ring the bells. • Amannglv good graphics 
• Fast Arcade Action • You'll be surprised at 
whm your micro it capable of • Vrry 
demanding. 
Dragon Tamer Dragon 32 £9.90 

Allows Atan type and other digital 
joysticks lo be used with the Dragon-giving 
belter respnise und more control. For the first 
time your l.-ragon will be able to reflect your 
true skills. • Achieve higher games scores • 
Letts Frustration. 

Plus l b ensure maximum value, 
1 JiagiHI Turin includes two original games lor 
use with digital joysticks 
(Jokliush Vic 20 3 5k £6.90 

This jrapluc adventure pmgram was the 
first in the world lo offer real gold for the 
successlul venturer. An idea which has been 
much copied but never equalled, • Fun • 
Klucational • (lhallcnging • (Hues * Puzzle* 
• Searches * Fast Rcacuon Game, 

Should ><iiu cx|<erietice any difficulty in 
obtaining Mr. Micro products from vour local 
dealer, ihcy arc available post free direct from 
Mr. Micro. 

Sendvoui remittance lo: 
Mr. Micro Ltd 6V Partington I jne , Swuiton, 
Manchester M27 3AI. 

< Jieii .ie-% should lie made payable to 
Mr. Micro Ltd. Please allow 28 days for 
delivery. 
Note to dealers 

You should benefit greatly by stocking 
the Mr. Micro range of software and 
accesoriev For further details telephone 
Jim Gregory ai Mr. Miens without delay. 

TRADE DISTRIBUTION RY 
P.C.S. 

Ucil 6. Scntkhim Kn.± In! F,,i , 
Kriuvli Kifci, Ijown IJirwen, Ijuut.HB JOTO 

Id: 02M 6VI21I 
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AMAZING 
EDUCATIONAL 
DISCOUNTS ON 

•DISKING 
EDUCATIONAL SALES DEPARTMENT 
Liphook. hants, GU30 7EJ, U.K. 
TEL (0428) 722563 TELEX 849131 G 

/71 

FLOPPY DISKETTES 
Memory Excellence 
Without doubt the PRICE/PERFORMANCE winners wi th their new Japanese 
media S j ch high quality, is currently yielding zero reject rates and certification 
levels easily surpassed in actual perfotmance. Protected by a special ami-static 
lubricant, head performance and media life are also extended. 

5 D I S K E T T E S 
Certified for single OR Double density, and wi th hub ring 
reinforcement. 

3461 SSrdod 4fi Ipi 
3491 D /SMr t 4# !p. . 
35W 5 S'(fed96ti>l 
3601 D.'S oed 96 rpi . 

« tc< lutac-a 36 o- 40 track operation 
96 to i i i iubla 'O' 77 o> SO track on 
tO (t 18 H»nJ Soctor ( v i a b l e »i « m » i w c n 

8" DISKETTES 
3060 S Sided S 'D.h.iry 
3090 S- Sided D.'Dan«,ty 
3107 D'Sidad O ' D a n n , 

32 n*n) sac ICM IvaNlM *< Mma pncei 

LIBRARY BOXES 
LB5 for minidisks . . , £2.20 
LBS for 8 " disks £2.30 

Prices EXC VAT 

( \ o \ 

CLEANING KITS 
Prevent head crashes and 
ensure eff icent error-free 
operation. Enough for 26 bi-
monthly cleans & a lot 
cheater than a service call I 
CK5 for 5.25" disk drives 

£14.90 
CK8 for 8 " disk drives 

f 14 .90 
Prices EXC VAT 

C/5 ALL ORDERS FOR DISKING EDUCATIONAL SALES DEPARTMENT 
PLEASE CLEARLY MARK YOUR 
OROERS FOR TNI ATTENTION OF 
DISKING EDUCATIONAL SALES 
DEPARTMEN1 
Thow special low prices. apply to 
Educational Establishments Wu will 
despatch goods on receipt of an 
official order, lor o'der values ovtn 
f30 00 mc VAT We do this on the 
UNDERSTANDING THAT 
INVOICES WILL BE SETTLED 
WITHIN THIRTY CAYS or 

preferably tesspliMHe 
Alternately, you may send your 
remittance with your order if you so 
wish Also lH',r in mind, that you do 
hove to pay VAT, which will tw 
iddod to those prices 
If you »r« in any doubt, please see 
the coupon on this ad , to help with 
yout calculations, or telephone us 
foi assistance. 
NO FREE GIFTS are included, 
these prices. 

ai 

U.K. P & P RATES INC INS. EXC VAT 
Minidisks 1 2 PACKS each pack @ 95p 
Minidisks 3 5 PACKS each pack (a) 75p 
Minidisks 6 9 PACKS ftflch pack © 60p 
MinKhsks 10 • PAC<S ' POST FREE • 
8" disks 1 2 PACKSoach pack @ t I 60 
8" disks 3 5 PACKSoach pock @ £ 1 20 
8" dMs 6 9 PACKS each pack @>90p 
8" disks 10* PACKS • POST FREF * 
LB55 25" Library*** 14off <S> 4C*> 
LB55 25" Ltlxarybc* 5-9 oH @ 30p 

LB55.25" Libray box 10* 
LBS 8" Libra-ybox 1-4off 
1.B88 Litirav ho* 5-9 ofl 
LBS 8" Libra-y box 10 +• off 
For CK5 5 25' Cleaning kit 
Minidisk postal iates 10 • POST FREE 
For CK8 8" Owning kit road 8 rtrak 
postal raws 101 POST FREE 
Foi SDL or SDL.X 15 25" vorsion onlyl 
re»d Minidisk postal rales 

DISKING EDUCATIONAL SALES DEPARTMENT 
L iphook. Hants. GU30 7EJ U K 

TEL (04281 722S63 TELEX 849131 Telbar G 

QTV DESCRIPTION PRICE EXC VAT 

TOTAl GOODS VALUE EXC VAT 

TOTAL DELIVERY AND INSURANCE 

SUB lOTAL EXC VAT 

VAT 

TOTAL VALUE OF ORDER 

Nanw 

AdtlrBM 

Tel No 
Or plana cn« g» my credit card No: 
ACCESS VIS* b DINERS CARD WELCOMf 



SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 

4 - . so 

BLACK CRYSTAL 
THE QUEST IS ABOUT TO BEGIN 

The ultimate role-ploying adventure tor the SPECTFtUM/ZXBl. 
You cart become si warrior, c I or wizard on .1 c|u<nt 10 lind and use 
tlw rings ol <;ritit«in: lo dnitray 1+n- fl'-ack Ctyslrtl atxl dfilrwt Ihe 
Lords nl Ctioos, Hold withm six programs lios a land ol labuou-
Measures and "vyttiical n>onvt«rs Journey tluuuul the lanil ol 
Borotli. explore thn caMlc ol rfiBtlows, descend inlo the 
StvKtuoths lair, March lot diamonds in the aoa ot aaivd bui bciwaro 
til sand sharks) Ccuil'onl the fire demur HI his teinpki. bait In 
ayainst tlw Lords ot Chaos and win your way 10 I hn tilni.k OyiUl 

By splitting Black Crystal into six programs wu can provdu rnoio 
vaiinty arvrl detail ttian any otlw atlvertltire fen lh»» Sinclair 
computers. 

Roal tmto motsto' batik's Superb tjraphict. Savo 9-inni luaaire 
All si* parts ste hi|)|>i>mI lt>i|elli«i on cassette. boxed with 
instruction IxvuLInt 

S P E C T R U M 4 8 K : 180K O F P R O G R A M 
I N S IX P A R T S — O N I Y C7 50 

Z X 8 1 16K: O V E R 100K O F P R O G R A M 
I N S E V E N P A R T S O N L Y £7 .50 

W H Y P A Y M O R E FOR L E S S O F A N 
A D V E N T U R E 

Carnel l So f twa re L td N o r t h w e y l a n d * Indus t r i a l Estate 
Mutual ly Road. H e n h a m . Sur rey KT12 3PL 

Pksnso send me. Black Crystal (ot my 
SpecttumASK f7 50 
/XR1AK 

lenck>seacheque/pos:elorde' IpayaWe lo Carneli Software) Inr f 
NAME 

A D D R E S S 

n SO 

TR^DE ENQUIRIES WELCOME 

310 STREATHAM HIGH ROAD, LONDON SW16 6HG 
Tel: 01 769 2887 

Open T U B S -Sal 10 30 am I n f i D pm (Clmeri Mondays) 

SOFTWARE FROM ALL THE BEST SUPPLIERS 
OVER THE COUNTER -

PLUS GROWING RANGE OF PERIPHERALS 
SEE IT 'N TRY IT BEFORE YOU BUY IT 

SAE appreciated for catalogue but please specify 
for which computer. 

0W&0N 2X81 Z X SpttTRUM 

THE WORLD 'S GREATEST RAMGt OT 

SINCLAIR SOFTWARE 
PIONEERS IN 1981 - WAY AHEAD TODAY 

bbc-acorn 
K £ V B O ^ 0 S

 c 

A D D O N S 

A S S E T S 

BOOKS 

NEW! — BUFFER CLUB for regular customers. 
Special Offers — Lectures — Foreign Trips 
Software Promotions. Ask for details ot membership 
on your next visit. 

c 
MEMBER O- tHE COMPUTER TRAOF ASSOCIATION YOUR I AIR DEAL 

GUARANTEE 

VISA ACCESS AMERICAN EXPRESS DINERS CLUB 
At I CARDS WELCOME 

SPECTROGRAPHS 
(for Sinclair Spectrum 48k) 

"A complete graphics toolkit...very easy to use. 
documentation clear and concise" 

(Personal Computer World) 
For Teachers For Games Enthusiasts For Artists Fot Everyone' 
E x p l o i t s t h e S p e c t r u m ' s s u p e r b g r a p h i c s po ten t i a l t o t h e fu l l : 

• 11 graphics procedures 
• Hi- and lo res sketch pads 
• 8 sizes of text 
• a mini-text editor 
• colour WASH and PAINT 
• create your own UDG characters 
• SAVE displays on tape or PRINT on ZX Printer 
• RELOAD displays into your own programs 

send £6.90 for cassette and manual 
'graphics software for 2X81 also available* 
send s a e lor our full list ol games, statistics, graphics and scientific software' 
Full rnoney-btck guarantee Trade enquiries wetoome 

Dept , 36 Femwood, Marple Bridge, 
Stockport, Cheshire, SK6 5BE, England. 
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COM 
For the 16K or48K 

ORIC-1 
So fast, it'll 
take your 

breath away! 
o n l y f ! 5 ^ 7 
FEATURES 
• Wrinen entirely 

i n M A C H I N E C O C E 

• Ovor SO skill levels 
• Random scoring spiders 
• One or Two Player Option 

• Hail of Fame # Full colour and sound 
Bonus lives every 12000 point; • Deadly PACPERSON attacks" 

Bl«urt the fast moving centipede, as it snakes down toward* 
yon, in the depth* of the green forest. Score points by 

shootlng-up mushrooms and the deadly rpideri. But beware 
of the hungry PACPERSON, which will gobble anything in 
its path. The higher your score rises, the faster the action 

becomes, until it Is only a screaming blur of colour and sound. | 
\ t v ' — f e i r S ^ ^ j ^ S e n d c h e q u e o r P O foT £ 5 . 5 0 ( p < w i n g e p a i d ) , 
> ' f ( r K f ^ V Y ^ N . .MatingC' n i p u - " r t y p e n n d m e n v i y s v . . - to 

O G B G D I B C I f D 
SOFTWARE 

FREEPOST, SWANSEA, SA3 4ZZ 

The Opportunity You Have 
Been Waiting For To ^ 
Turn YOUR Ideas Into Money! 

mm 

If you. either by yourself or with a team of 
colleagues, have written an original game 
for arty of the following home microcomputers 
SINCLAIR SPtCTflUM COMMOOOHi H> or C\ l 
BBC MODEL B Tt XAS INSIHi'MENtS >)<> lA 
DRAGON APPU II 
OHIO I ATARI . 

then look no further 

Whether it be the best shoot e n up arcade 
action yet devised, a fiendishly cu in ing adven 
lurp a challenging strategy game for two (or 
more) piayers. or just a bit of fun for the very 
young we have the resources expertise, and 
contacts to professionally package and market 

your game WORLDWIDE. 

If we like it. we will arrange a meeting with you 
to offer you our very attractive terms 

_ o 
Send a cassette or disc copy i^eep one for 
yourself, by registereo matt foi your own 

protection to 

/

M e g a b y t e 
Market ing 

r REMtMBtR 

Depl I 79 \ m i 10RICK RD 
EASTBOUHNf SUSSfX 

time is all important so 

mm taais K 
ALL YOU NEED TO DESIGN SCREEN GRAPHICS 
The C V B l R G f l A w GRAPHIC AIDS PACK contains an auo i tmant o l 
t i t t y A4 t h M t t on Sond and Tracing paper, overprinted with grtdt 
carefully p ropor t lo ied to the V IC screen Designs can be accurately 
I r an i l a la rS I m m n a r * * I n v i r i en A i t h m l a n y n f t h e H i l t f t r l f o n i r r p l i r l l 
w h e n us ing o r d i n a r y g r a p h popar . 

V I C - 2 0 SCREEN P L A N N E R * .dentify all PRINT. PEEK and 
POKE posit ions on an aecurata and corractly propor t ioned grid. 

VIC-20 SCREEN M E M O R Y A D D R E S S MAPS instantly locate 
all PEEKJPOKE wnl.,m on the screen Planner w i th that* tracing overlays 
on both Standard and Expanded VICi . 

VIC-20 H I G H R E S O L U T I O N P L O T T E R • each pixel inc virtually 
mapped and 'CHAP' positions ident i f ied to get the bent out of 'ha 
Super Expandar ratabi l i ty 

VIC-20 CHARACTER D E S I G N E R ' invent your own graphic 
character and calcclate thtir data values rapidly with maw dettiled 
sheets 

At lait you can nrgamie your VIC-20 graphic* capability with 
S professionally designed computer aids pack, and keeps 
detailed working record of the development of your program 
sequencer Mail Ordkr ONLY 
GRAPHIC AIDS STANDARD PACK £4.50 inclusive 
'economical CONT N U A T I O N PACKS MOO meets! a l io available 

Please m a k e Cheques p a y a b l e t o C Y B C R G R A M O E S I Q U S 

10 Grove Houie Court North Lone Leeds LS82NQ 
Al low 28 day* tor delivery 

U P G R A D E Y O U R 
S P E C T R U M m t x , 
to 48k 

I with an EASY TO FIT 
. DELTA-RAM KIT 
SPECTRUM 

| SPECTRUM 
o 

Each kit contains 
step by step instruct3 _ v 
ions for easy, trouble-free installation within 
your Spectrum case. p r i c e * i n c l u d e p a n d V A T ' 

FREE w/th every order the UNIQUE 
DEL TA CHIPCHEK Memory Diagnostic 
Cassette worth £3 50 
All you need to do is cut out this coupon, 
tick the appropriate box, enclose your 
cheque or Access No. and we'll do the rest 
Name 
Address 

Poitcodr 

I I 1 H I M I I 1 I j i m 
M a k e c h e q u e * p a y a b l e t o S e r v o d e t a L t d 

FDELTA R E S E A R C H L I M I T E D I 
. \ 15 Church Street B a s i n g s t o x e H a n t s RG21 tQG | 

1 Tel 0635 45373 
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HOME & BUSINESS TECHNOLOGY 
B B C U J U l U L A J M M J I L H S W o d e J B £ 3 9 ? 

1-2 Operating system NEW BASIC 

PROTECTIVE COVERS AND 
CARRYING CASES 
Polyester Cotton Cov»r £3.97 
Soft PVC Cover £4 45 
Hard Carrying Case fo- Computer, Cables, 
Cass/Disc Drive £56.20 
Soft Carrying Case for Computer, Cables, 
Cass/Dwc Drive £23.00 

JOYSTICKS AND SOFTWARE 
BBC Joysticks pair £1300 
BEEBSTICK Fully proportional (or Computer 
Aided Design £29 99 
JOYSTICKS GRAPH CS Draw and Save your 
own Line Diagrams £6.76 

HARDWARE 
Sound Pick Off Modi le I Simple to fit) 
Loudspeaker in cabinet plus cable for above 
pick-off 
Loudspeaker plus Amplifier tor above pick off 

£696 

€ 2 7 9 6 

£ 3 7 . 5 0 (Blaster) 
NOW IN STOCK R.H. ELECTRONICS light pen 
includes software £45.94 
ATPLEPROM Programmer 
ATPL EPROM UV Eiaser 
MICREX X-Y Digitisei No drift, precise 
-i software 

BOOKS 
NEC30Hr BASIC 
BASIC PROGRAMMING ON THE BBC 
MICROCRYER 

£138 . 00 
£ 5 5 20 

£ 06 . 2 5 

£5.95 

£695 

0 c ^ 
PRACTICAL PROGRAMS FOR THE BBC 
COMPUTER b ATOM £6.95 
LET YOUR BBC COMPUTER TEACH YOU TO 
PROGRAM HARTNELL £6.45 
THEEBCMICROREVEALEO RUSHTON £7.95 
CREATIVE GRAPHICS ON THE BBC COMPUTER 
ACOflNSOFT £7.50 
GRAPHS ANDCHARTS ON THE BBC COMPUTER 
- ACORNSOFT f7.50 
LISP 0NTHE BBC COMPUTER -
ACOflNSOFT £750 
ASSEMBLY LANGUAGE FOR THE BBC MICRO -
HIHNUAUN £8 95 
30PRDGRAMS FOR THE BBC COMPUTER 
EVANS £4.96 
GAMES BBC COMPUTERS PLAY 
HAR1NELL, GEE. JAMES £6 95 
EASY PROGRAMMING FOR YOUR BBC 
DEESON £595 
PROGRAMMINGTHEBBCMlCRO — £6.50 
THEEOOK OF LISTINGS 
HARTNELL. RUSHTON f3.75 
BBC COMPUTER - USER MANUAL £10.00 

SOFTWARE FOR THE BBC COMPUTER 
PROGRAM POWER KILLER GORILLA £7.99 

NEW ACORNSOFT GAMES 
COUNTDOWN TO DOOM £9 95 
ST AFSHIP COMMAND « ®6 
UK SPACE INVADERS MOOELB £7.50 
IJK ATLANTIS £7.50 
IJK HYPERDRIVE £6.50 
UK STRATOBOMER £7.60 

CLARE SOFTWARE 
CLARES THE KEY 
CLARES GRAFDISK 
CLARES REPLICA 
IJK LEAP FROG 
SUPERIOR SOFTWAREGALAXIANS 
SUPERIOR SOFTWARE INVADERS 
SUPERIOR SOFTWARE SPACE FIGHTER 
SUPERIOR SOFTWARE CENTIPEDE 
SUPERIOR SOFTWARE ALIEN DROPOUT 
SUPERIOR SOFTWARE FRUIT MACHINE 
SUPERIOR SOFTWARE ROAD RUNNER 
SUPERIOR SOFTWARC FROGGER 

£ 1 2 9 6 
£ 1 2 9 5 
£12 .95 

£ 7 5 0 
£7 .50 
£7 . 60 
£7 . 50 
£7 . 60 
£7 .60 
£7 . 50 
£7 . 60 
F7 . 60 

The above prices are VAT inclusive 
Add CI 00 p & p for orders below £100 00 and 
f 10.00 iSecuficor delivery) lor orders 
above C100 00 
Access and Barclaycard accepted on all items. 

This price lisi supercedes JII oilier price lists 
and may be amended without notice 
INSURANCE & EXTENDED WARRANTY 
Write for details 

ELTEC COMPUTERS 217 Mann ingham Lane, 
BRADFORD 8 D 8 7 H H 

Tal: (0274) 722612 

Qual i ty ZX SPECTRUM Sof tware 
Hisoft Pascal 4T and Hisoft DEVFAC turn the SPECTRUM into a powerful machine - ideal 
for those who wish to produce quality software, be i t business, educational or games 
software. Hisoft Pascal is also available on other machines - see below. 
Hisoft Pascal produces programs that run up to 100, and in some cases 1000% times fas ter 
than the equivalent programs written in ZX BASIC. This Pascal compiler is a virtually 
complete implementation of Standard Pascal (Jensen/Wirth), comes complete with a 60-page 
manual and "epresents tremendous value for money. 
Hisoft DEVPAC comprises a powerful assembler and a disassembler/debugger which open up 
the secrets of fas t machine code programming on the SPECTRUM. DEVPAC contains a unique 
blend of advanced fea tures that you will not find together in any other product. These 
include conditional assembly, front panel display of regis ters , single step of programs and 
much, much more. 'DEVPAC is most highly recommended' - Your Computer, May 1983. 

PRICES: SPECTRUM: PASCAL 4T - £25 inclusive, DEVPAC - £14 inclusive. 
PASCAL 4T for the SHARP MZ80A/K/B, NASCOM, NEWBRAIN - £35 plus VAT. 

n ] * 
and others 

HISOFT 
60 Hallam Moor 
L iden Swindon 
Wi/ts. SN3 6LS 
Tel. (0793)26616 J 5 § 
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I I > \ i I fl Present 

THE KEY 
f o r anij FX Spcct.rum 

THE 
ULTIMATE 

SPECTRUM 
BACK- UP 
COPIER! 

ALSO INCLUDES HEADERLESSCOPIER 

The Key is a 100% machine code util ity which 
allows you to back up your valuable software 
investment. Simple to use. 

\ KEYSOFT, Dept. YC2 
zx JcwSk 6 Bruce Grove 

London N17 6RA 

N B. KEYSOFT advise users nor to i r i lnnge th« Copynghi Acts 

DEALER ENQUIRIES WELCOME 

Please send me " K E Y " ( s ) @ £5-95. Total £ 

Name 

Address 

Y C 2 .Post Code 

CAMEL PRODUCTS 

B L O P R O M - 8 1 
> K. tl't* >Ii 
> | M C » • » * - I J L I T > Ka trnil CW » t t'Kn it. "tin - MHI JOB .tMtii - JftV 

-

ics< en vdi nn. ro M * 
If) i i s ritAs 
I I M A ; I M CSN'LNTL I F t'tf :«ro VI k-Cl. Aa cetcr UIT4 win n-w MM 
II Gfltft 1* 

T W IA1I 119 IK HVI 

• ro oust ii ig ue-Hi 

Ionfl IK' COM! «M:i.A*.(l D a 

A uniquely sophisticated t PROM PROGRAMMER a. used 
by various labs, inch Sinclair Research. 
I1LOPROM-81 
Epron programmer for the 2? 16, 27XX single supply families. 
Yes, even the 27128 from Inlei. check, Read, Program + 
Verify all or pari of Eprom. 
So immensely user friendly you'l l hardly need the manual. 
Designed for ihc beginner bui includes a single key entry route 
for ihe professional. Supplied as firmware, the m/c driver 
routine alone is worth more than the price of BLOPROM 81. 
No Personality Cards or other additions, just a ZX81. Several 
inbuil" safety features. On-board Vpp grneration, 28 pin Z IF 
sock el. Cabled connector and extender plug. ABS case. 
Note: Can provide up lo 36 inputs or 40 outputs as an 
I / O £79.95 
MKMIC-81.2 Faster than a Floppy. 
Easier than an EPROM. 
A 4K CMOS memory and Lithium 
battery unit. Saves programmes upto 
10 years without external power. Plug 
it into the ZX81 and flick a switch and 
your program is ready for relrieval. A 
simple PRINT USR . . . entry loads 
your program into RAM. Resides in 8-I2K hut can be moved to 
12 16K. Comprehensive notes < example £29.95 
t 'RAMIC 81 Banish the Whir. Click and Try again of ZX81 
Systems. 
16K CMOS R A M and Lithium battery in cabled ABS case, 
with expansion adaptor. Powers o f f the ZX81 when running. 
Resides in 13-32K. Can be used like an ordinary 16K but can 
also retain program upto 10 years. Ingenious hardware/ 
software allows swopping of R AMs from program £79.95 
IMO-SP An 8 + 8 line parallel Input/Output card which lets 
the Spectrum communicate wi lh external systems. Connections 
on 15 pin sockets. Mating plugs supplied £18.50 
PIO-81 As PIO-SP but f o r t h e Z X 8 l £13.00 
DRKAM-81 l u l l 64K Rampack with link options to disable 
0-8-16K. Plus a 28 pin EPROM socket fo* 2716/2732/2764 and 
even the latest 27128 from Intel. Pasl/slow Epiom option. 
Professionally built and tested. In an ABS case wiih an LED 
indicator £69.95 
PROMER-81 A l last! A low cost reliable programmer for 
2516/32, 2716/32 LPROMS. This is the solution to using 
EPROMs instead of tape. Requires 4xPP3 batlerics for a 
regula ed 25 volts. Remarkably prices at £19.95 
ROM-81 Provides two 24 pin sockets for up to 8K of FPROM 
mcmo-y in the 8-I6K area. Eproms are permanent memory 
which require programmers (see below) lo write lo them. Can 
use 2516/32 or 2716/32 £14,95 

P R I N T E R / M O N I T O R 
A C C E S S O R I E S 

MSB Monitor Stand for BBC 
micro. Sits over the Beeb 17" x 
1 2 " x 3 . 7 5 " P+P£3.50 £19.95 
PSS Standard printer stands for 
OKI . Epson etc. 15" + 12" x 4 . 5 " 
P + P£3.50 £16.95 
PSL Large model 17" X 14.5" x 
3.75" P + PE3.50 £19.95 

PSC-2 for Epson MX-100 
etc. 21" x 14" x 3.75 P + P 
£3.50 £22.95 
Custom Printer Stands for 
larger printers P.O. A 
POT Printer Output Tray 
for I I " fanfold paper P + P 
£3.50 £16.95 

UK. VAT extra. No VAT on exports P + PUK.Free 
Europe + 5% — Overseas + 10%. 
UK & Worldwide dealerships available. 

Mcoe/KffVKj lid Ow When Rd Ci"t> 
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YOUR UTTERS 
PARFIT GENTIL KNIGHT 
i y c r e is my reaction to your May editorial: Sir Clive won't be 

f j starving this Christmas. 
I am sure I speak for many home computer users wher. I say how-

outraged I am when 1 hear the money difference between the cost 
of the machine and the actual shop price. 

I lately heard that the 
Specirum cost £15.00 lo make. 
Please tell Sir Clive that i f £15.00 
is subtracted from £99.95 you 
do not get zero. 

We hear excuses that the 
market can only take so much, 
but surely it is in the consumers' 
and, as is so painfully obvious, 
makers' interest to have their 
products as low-priced as 
possible. Surely it makes sense — 
the lower the price, the more you 
sell. I f Sinclair was really trying 
to Wing home computing to everyone's fingertips, then he would 
bring down the price. I end with a call to M r Mill ionaire Sinclair 
— cut Spectrum prices now! 

John M Thome, Slough, Buckinghamshire. 

:VDU4 

PR0CU29> 

vnitfi 

SNAKE LETTER 

rhe June issue of Your Computer 
contained my article an Snakes 

and Ladders. The program was 
written for a BBC with a 0.1 OS. 
Parts of il will nol work properly if 
you have a 1.2 OS. Some 
modifications need ro be made. 

Scan through the progr?m putting 
VDU4 and VDU5 either side of any 
Printtab statements. Put VDU4 just 
before Printtab and VDU5 after the 
first colon after the Printtab 
statement. For example, on line 
1000, put 

after 

and 

before 
PROCANS 

Also change line 190 so the last 
character on the line becomes a 0 
rather lhan a 7. Do the same to line 
880. 

Peter Donn, 
Upminster, 

Essex. 

USER FRIENDLY 
^^on t ; r a lu l a l i o r t i to M r Taylor fnr 

his most useful and effective 
ZX-81 quick-load program in June 
Your Computer, Loading programs 
in this way is unfortunately none too 
user-friendly, what with swapping 
tapes and using machine-code calls, 
especially if the programs are to be 
used by other people. 

This can be overcome in the 
following manner. When the pro-
gram to be saved is in the computer 
and the quick-load code entered at 
line 0, then Save and Verify it as 
described in the article. Kemovc (his 
tape and mark it — or confusion will 
ensue — and replace it with a taped 
version of the quick-load machine 
code. Load this into the computer 
and add the lines: 

1 Saw "name" 

2 RAND USR 16607 
Find a clean tape onto which the 
final recording is to be made, start 
recording and Run the program. 
Watch the screen and immediately 
the diagonal "seirching for 
program" line appears turn off the 
recorder and then press Break. 
Remove and mark this tape: do not 
rewind or forward it. Put the tape 
containing the main program back 
in, rewind and load at high speed 
using 

RAND USR 16607 
Now go back to the ether tape and 
save this program at (ugh speed by 
typing 

RAND USR 16614 
without 

NEWLINE 
start recording and Immediately 
Newline. This should be done from 
within the program if Autorun is 
required. 

Thereafter when you want to load 
the program, rewind and Load 
"name". Note that this effectively 
restores the ability to l.oad by name. 
The quick-load program then loads 
at slow speed und auuruns, loading 
at high speed the most program on 
the tape, that is, the main program. 

Using Verify requires a little more 
effort a t the start of the main 
program must be found first, either 
using the rape countc" or using 

LOAD "X" 
where X is not the program name 
and then watching for the end of the 
quick-load program on the screen. 

This method of saving docs sound 
rather contorted, but in fact is very 
quick and easy to do and saves a lot 
of trouhle when loading programs at 
a later date. 

It is not true, as it is stated in the 
article, that machine code in Rems 
cannot be accepted by quick load. It 
will, however, be necessary to 
change a Rem at lire 1 to line 2 
using Edit before adding the quick-
load Rem statement, and calls to 
machine code must be addressed 262 
bytes further on, for example, a call 

lo a line 1 Rem will now be Rand 
USR 16776. 

Line 30 in listing 4 should read 
"20 POKF. 32512 +A,PEEK 
(16514 + A). 

IX" St urges, 
Lancaster. 

CHARACTER SET 

/
feel I should point out an error in 
Tim I,angdeli*s article in the June 

issue of Your Computer, about the 
One and Spectrum Graphics. 

Mr Langdell is perfectly correct 
when he says that lie Oric has two 
completely re-definable character 
sets, but the actual number of 
characters is only 176, nol 512, 
about one third of the number which 
he suggests. This i> mainly because 
the character sett are only 128 
characters long, tilt most significant 
list of the code on the,screen being 
used as an induaticn of whether the 
character should be displayed in 
normal or inverted colours, so that 
the code left for determining the 
character is only seven bits long. 

Using the eighth bit to invert the 
colour in which the character is 
displayed means that up to four 
colours may be displayed at one time 

using only one foreground and one 
background co lour -def in ing 
attribute. 

These colour-defining attributes 
and the other codes which flash text, 
etc, also reduce the number of 
characters in the character sets as 
they have to have codes too, in fact, 
they use (he first 32 codes in both 
character sets. 

There is ye' a further compli-
cation; as this would mean (hat each 
character set should contain 96 
characters, that is 32-127, but the 
second only contains 80. The second 
or alternate character set, which 
contains a lcp-sided version of 
tcletexi graphics, overlaps the screcn 
memory by 128 bytes — 16 
characters — and although the 
mechanism exists to display these 
characters the}' only appear as 
random sets of dots because the 
machine defines them with the same 
bit of RAM wh.ch it uses for the first 
five and an eighth lines of the screen 

in both Text and hi-rcs modes. 
Thus, in practice, ihere arc only 

176 character definitions held in 
RAM: codes 32-127 in the first set 
and 32-111 in ihc second. 

A 3 Edgington, 
Norwich, 
Norfolk. 

BUGBLATTER FOR THE ATARI 
^ i r r h a p s David Andrew — Letters, June Your Computer — has 

/ found bugs in assembler routines, bui there are very few bugs 
in Atari Basic. Most arc in the operating system. Here are all the 
ones I have found or read about. 

The printer and cassette use the same buffer IOCB# 7 — see 
page 23 of the manual. I f this is not clcar it sometimes spoils a 
Csavc, so you can not Cload your program. Th„* solution is to do 
an L l ' r in t before each Csave. I f you do not have a printer, this just 
produces a harmless error message, but it does clear the buffer. 

Basic sometimes hangs during program editing. I do not know 
why, and 1 do not know of a cure. You |ust have to Save things 
often. It has only happened to me a couple of times in nearly two 
years. This bug has apparently been fixed in the Revision B 
operating system now used in the U.S.A., but alt U .K . machines 
use Revision A, and wi l l never be supplied with Revision B. 
According to Compute!'s book Mapping the Atari, Peek (58383) is 
supposed to give 56 for A and 0 for B. I do not get either number. 

Using Input without an argument causes my 800 to lock up. Just 
type Input in direct mode and see. 

Try ing to enter lines longer than three screen lines causes 
problems as the screcn editor gives the overflew to Basic as the 
next line. 

I he unary minus of zero, thar is Print 0, prints garbage. I f you 
want to print an X that is likely to be - 0 ihen use Print 0 X. Print 
0-0 works just fine. 

You can use reserved words as variable names The catch is, you 
cannot do it with words that start with Not. Using Note as a 
musical variable with Chord can turn out as Not E. 

Another cassette file problem: you cannot write a file smaller 
than 128 bytes to casscttc then turn of f the cassette motor without 
producing garbage. Then i f you read back more than 128 bytes, 
the Atari uses the bottom part of Page 6 to R A M . It was 
apparently designed that way. Soluiion: output a dummy file of 
128 bytes o f blanks before your data, then throw it away on Inpui. 
Solution to Page 6 problem: <Ju not u»c 0000 io067F for machine 
language routines. 

Also, you can Dimension arrays to be larger than memory 
without getting an error message. I am not sure ,f this is a bug or a 
feature. Any other offers? 

Jack Schejield, London W3. 
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ROTATOR 
A Ithough the 16K version of the 

f j Spectrum 3D rotator in the July 
issue is error-free, the 48K version 
needs a few corrections. In the con-
version table for the hex dump 7B 
should be changed to FSt and not 7C 
asgivrn In thr Basic program 3J72I 
and 63729 in lines 2060 and 4020 
should read 6J46S and 63279 
respectively. 

It is not necessary to use the hex 
loader provided — any loader will do 
— hut you must run lines 100-150 to 
create the Sine tabic Remember also 
TO set the variable Addr using the 
Pokes on page 82. 

/.. Schenditr, 
Raystoater, 

London. 

ORIC PICTURES 
I J / i t h reference to the article on 
y y Oric graphics in the June 1983 
issue of Your Computer, the 
illustrated progratr.s and the 
paragraph headed 'Speed and 
smoothness" may be giving some 
less experienced users some 
confusion. First of all line 200 in the 
program Oric 2 is strange. 1 presume 
thai (he line should read 

200 INK 1 
which would turn on red characters. 
The program for the Spectrum with 
which this is compared omits ihis 
step. 

It is entirely feasible to get high-
resolution movement on the Oric 
using ihe Char command. I think 
this is what the writer was after. The 
following is a short program that 
gives smooth horizontal movement: 

10 HIRES 
20 FOR N 1 to 230 
30 CURSET N, 100, 0 
40 CHAR 62, 0, I 
50 CURMOV I, 0, 0 
60 CHAR 62. 0, 0 
70 NEXT 

A similar technique will give vertical 
movement. The movement is quite 
slow — but steady — at this 
resolution. The screen is crossed in 
about 12 seconds. Us:ng a Step in 
Line 20 and a few other alterations 
the movement can be made more 
coarsc and faster 

David Sinfield, 
Htachatn, 

Norfolk. 

HOTH STUFF 
t Unfortunately, I left out the vital 

mM key instructions in the Star Wan 
Battle on Hoth game published in 
the July issue of Your Computer, 
they are as follows: 
t to O - fire 
Q to P increase rste of climb 
A to Enter decrease rate of climb 
Shift to Space turn around 
Shift to v turn left 
B to space turn right 
Also, you should insert Poke A,B, 
after Print A,B in the machine code 
and character set loaders. 

Dun:an Kinnaird, 
GJinton, 

Peterborough. 

EDITORIAL 
TF.NSI', N P . R V O U S , I R R I T A B L E every time you us: 
your micro? You could be suffering from bad 
computer design It is a malaise that is on th ; 
increase as more tnd more computers are rushed on 
to the market w th apparently less and less time 
spent on details 

Fortunately it is never fatal and rarely worse than 
the infamous ZX 81 RAMpack wobble — the 
nastiest outbreak o f recent years which left 
emotional scars on a whole generation o f computer 
enthusiasts. 

Poor design takes two forms: badly-conceived 
ideas, and wcll-conceived ideas badly executed. The 
plug on the new Comx 35 is a badly-conceived idea. 
You have to lake your pick between not running 
your micro because you have not plugged it in and 
not running it because you have. The generously-
wide Comx plug ensures that the on switch at thr 
wall socket is always off. 

The Oric'a reset button is a wcll-conccivcd idea 
badly executed or rather badly located. T o reset, 
the energetic Oric owner has to flip the machine 
over and drive something long and thin such as a 
pencil into a small hole. In practice it is much easier 
to turn the micro off and then on again at the wall 
— an option not Dpen to the Comx user. 

Sometimes it is a Utile difficult to decide into 
which of the two categories a particular short-
coming falls. Bui there is always a difference 
between bad design and a manufacturer building 
down to a price. 

Ai iIn: moment you lai iuoi expect a micro which 
costs less than £100 to have a proper keyboard. In 
most cases it is a feature that the machine's maker 
had to choose to keep the price as low as possible. It 

could only be countcd as bad design if, say, the keys 
were to stick down in use. 

Poor keyboard design initially attracts more 
criticism than anything else. As the user's intcrfacc 
with the computer a keyboard's tailings are more 
conspicuous and invariably the first to be 
discovered — even though they may be minor 
compared with any Bins ths designs may have 
committed in the privacy of the micro's inner 
workings. 

The Spectrum's lack of fall-sized space-bar, reset 
burton and uncomfortable angle preoccupy its 
critics. Some even object to what they see as its 
excessive use of keywords which arc supposed to 
make typing commands simpler. The high degree 
of coordination needed to type Ink on the Spectrum 
involves four key-strokes as opposed to three on the 
more conventional Oric. 

No keyboard feedback is also cited as a problem. 
Even i f the Oric's beep is car-piercing at least you 
know you have made contact with a key But real 
keyboards do not escape scot-free. Those new to the 
Dragon may find that a carefully entered program 
can be made to dcmatenalifc at the touch of the 
clear button position next to Return. 

A good deal o f what is seen as bad design may be 
the result o f major manufacturing decisions 
unusual choice o f CPU, or deciding that interfaces 
would push ihc price too high. But so much could 
be corrected very easily: lack of scrolling on the 
Lynx, the ZX-81 overheating, the Spectrum's short 
video leads. 

A few pennies or a few more hours of carclul 
thought spent ai the design stage could stop 
millions of us being driven mad by trivial faults. 

How to write for Your Computer 
W e cal led tnis magaz ine Your Computer precisely because we w e l c o m e your 
v iews, tips and hints and even your cr i t ic ism of machines and so f tware in general. 
If you w o u l d like to see your name in print, whe the r o n a So f twa re File p rog ram or 
a fu l l -b looded ar t ic le, here is h o w to g o a b o u t i t . Ideally, all art icles shou ld be 
t yped doub le spaced o n one side only of uniform sheets of paper. If l is t ings can 
be d u m p e d directly f r o m a pr inter you can a lways use a f r iend's or user g roup 's 

th is min imises t he risk of error. In a per fect w o r l d a casset te w o u l d 
a c c o m p a n y the art ic le. Tha t cons iderab ly speeds up t he check ing process. N o t 
on ly d o y o u get t o air your o w n d iscover ies and op in ions , bu t w e w i l l even pay 
y o u for the privi lege, W e pay €35 per publ ished page that 's as it appears in the 

magaz ine and inc ludes i l lust rat ions. 
W h y not g ive it a try? Y o u have n o t h i n g to lose but your pos tage . 

• • • - We want program checkers to assess readers' programs. If you VV cl nted: c a n h e , p u s P l e a s e w r ' , e , 0 Simon Beesley, Your Computer, 
stating which machine you have expertise on. 
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NEWS 

. - - , 
Pete Shelley 

Si 

From punk to 
programming 
FIRST the software industry started 
lo behave like the music business, 
fancy packaging, star piogrammers 
and the l ike, Then the record' 

companies, like Virgin, K-tcl and 
EMI started to sell programs. 

Now with a wave of pop stars who 
think they arc programmers, and 
vice versa the borderline between 
the two industries has broken down. 

Seventies pop star Steve Hillage 
now writes musical tffccts for 
Virgin's games for the Spectrum. 
Meanwhile new wave hero and 
former Buzzcocks lead linger Pete 
Shelley whose first single Spiral 
Scratch spent a million punks 
pogoing into the streets in 1977 is 
now a Spectrum enthusiast. 

His current top-30 album XL-1 
includes a track for the 48K 
Spectrum which allows you to 
display the lyrics for the songs on 
scrccn. A trap prevents you playing 
the track by accident a: full blast 
over a hi-fi system. 

You have to specifically lifl the 
arm onto the Spectrum track which 
you then transfer to tape before 
loading the machine code with 
Ijoad""Code. I his technique was 
pioneered by Your Comparer in June 
1982 with a give-away flexidisc 
featuring an Othello game for the 
ZX-81. We repeated the idea in 
December 1982 with games for the 
ZX-81, Spectrum and V'ic-20, all on 
a ilexidisc. 

Then in May of this year EMI 
released a single by Chris Sicvey 
called Camouflage which was 
available on record or cassette and 
which had a track for the ZX-81 
w h i c h displayed lyrics and s imple 
graphics as well as a gatr.e. 

Pete Shelley's album was released 
in June after he and a programmer 
called Joey had spent five months 
experimenting with ideas for using a 
Spectrum display to match his 
music. 

Atari unleashes 600 XL, 800XL, 
and video game upgrade kit 

DESPITE MASSIVE advertising and 
great games cartridges Atari has 
never sold many micros in Britain. 
The brash American styling of the 
home computer rar.ge, the tacky 
keyboard of the 400 and general 
overpricing have all helped to 
dissuade British buyers. 

Now Atari is launching a massive 
Autumn offensive or. two fronts in 
Britain. The number of new 
machines is staggering — two home 
computers, a computer upgrade for 
the games machine, three printers 
and a host of peripherals. At the 
ŝ ame time Atari is converting its 
software to run on rival machines, 
the Spectrum, Vic-20 and 
Commodore 64 amorgst others. 

The two new computers, 600XL 
and 800X1*, both hive typewriter-
quality keyboards, arc 6502-based 

and will run a.I the old Atari 
computer software. They both use a 
24 K ROM including Atari Basic 
which has particularly good graphics 
and sound commands. Sound allows 
you to control four voices through a 
3'/i octave rang:. The 62 keys 
include 29 graphics keys, four 
function keys, and a Help! key in 
case vou panic. The 600X1. and 
Above: Atari's new 600 XL. 
Below: the Graduate which turns 
a game machine into a computer. 

800XL are essentially up-dates of the 
400 and 800 in smart new cases. The 
600XL has 16K RAM and the 
800XL has 6'1K. Both should go on 
sale in September. 

The Graduate is Atari's catchy 
name for the video games machine 
upgrade which will turn the VCS 
1200 into u computer. The new 
printers range from a cheap four 
colour printer, the 1020 on the lines 
of the Sharp design which has been 
adopted by Tandy and Oric amongst 
others, to the belter quality 1020 
printer. 

On the software side Atari is 
making Pac-Man, Centipede and 
Defender available un the Texas 
TI-99/4, Vic-20, and Commodore 
64. More titles, will soon follow and 
will also be converted for the 
Spectrum. 

Microsoft sets standard for clone 
computers to run same games 
Ii- MICROSOFT has its way you will 
soon be able to run the same soft-
ware on a range of different new 
machines. 

The American company has 
proposed that manufacturers adopt 
its MSX standard for 8-bit machines 
in the games-orientated market. 
MSX prescribes thai all machines 
should include the same essential set 
of hardware and software features — 

Arcade robots 
and software 
ANOTHER LEADING arcade game 
manufacturer, Atlas Coin, is 
planning to move into the home 
computer market with a talking 
robot and a range of games for the 
most popular micro! Arlasoft will 
concentrate on retailing cassettes in 
record and video stores while a 
sophisticated micro robot is 
scheduled for release in November. 
It will be equipped with a speech 
synthesiser and will respond to 
spoken commands. 

a Z-80 processor, a TI9918 video 
display processor, input/output 
ports, joystick, ROM cartridge and 
cassette interfaces, and Microsoft's 
own 32K extended Basic interpreter, 

So far ihe MSX standard has been 
endorsed by 14 Japanese computer 
firms including NEC and Sony, 
and one American company 
Spectravideo, Microsoft is now 
trying to interest British companies. 

Obviously widespread acceptance 
of the standard would create an 
enormous miss market for games 
producers bui Microsoft's proposals 
might be too late for the home 
market. For instance Nigel Scarle 
Sinclair's managing director believes 
that standardisation may have to 
wait for the next generation of home 
computers perhaps based on 16-bit 
or even 32-bit processors. 

Microtech will sell MSX backers Spectravideo's £300 80 K SV 328 
and £200 32K SV-318 in Britain soon. 
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Warning — home micros could 
cause Third World War to erupt 
WARGAMES is a new movie featur ing 
a young computcn ik who 
accidentally links his home micro 
into the United Stalls Defense 
Department's wargames computer 
— JOSHUA — causing he world to 
teeter on the brink of nuclear 
holocaust. 

Improbable? Maybe. But when 
ynu consider that teenagers at one 
Manhattan high schoo reportedly 
succeeded in writing a program that 
allowed them to dial a Canadian 
computer network and take virtual 
control of a well-known soft drinks 
manufacturer's computer no great 
suspension of disbelief is required to 
make Wargames one cf the most 
spectacular - but credible films 
of 1983. 

The central character — David 
Lightman, played by Mathew 
Broderick — is just an average 
American high-school kid in Seattle, 
Washington, except thai he has 
developed the act o f ne twork ing 
not always legally — to s remarkable 
level of refinement. 

I.ike a radio ham, he can talk to 
other people like himself through 
vast computer communications net-
works. Bur there is a more 
interactive angle to his prohing, He 
hi jacks the software for new video 
games before they appear on the 
market, purely for his own 
amusement, of course. And • by 
tapping into the high-school 
network he can boost his own 
grades. 

He is hitch-hiking across the 
networks one day when he 
encounters an unidenti f ied 
computer system. Under the 
impression that he is playing a 
harmless game he unwittingly 
challenges the government machine 
to a game of nuclear war — for real. 

When the nickel finally drops. 
David cannot do anything about it. 
Both the USSR and the USA believe 
that an attempt to launch a pre-
emptive nuclear strike is in progress 

A schoolkid with a homecomputer nearly causes World War III in 
Wargames. Here he is altering a friend's school grades by computer. 

against them. David is the only one 
who can stop the war, with a little 
help, from disillusioned computer 
genius Professot Stephen l-'alken, 
played by John Wood. 

Wargames is about getting in over 
one's head and Walter Parkcs, who 
wrote the screenplay with Lawrence 
Lasker, is well aware of the danger 

of this. "Particularly in this area, 
where kids understand computers n 
lot better than their parents. There 
is a whole subculture of kids who 
like to break in to discover whal the 
world is like from their homes." 

So be careful with that modem 
unless you want an SS-20 missile 
landing in the buck yard. 

Chess champion ready to take 
on any rival Spectrum masters. 
INTBIIIOENT SOFTWARE is confident 
that its Cyrus Ches; program is the 
strongest Spectrum chess program 
around so confident, in fact, thai 
it has issued a £5,000 challenge to 
other commercially-available chess 

An Israeli company has developed an RS 232 interface fcr the Specmim 
which will shortly he available in this country for around fSO. The 
operational software is supplied on cassette and allows the user to select 
baud rates up 119.200baud. Details from CT Comptrade, Tel Aviv, Israel 

programs for the Spectrum, The 
terms of the challenge are thai the 
program should play six games with 
Cyrus under tournament conditions, 
for a £5,000 stake. 

So far the effer has found no 
lakers. One leading software 
company showed interest but 
withdrew when it discovered il 
would have to commit £5,000 of its 
own. 

The challenge only holds for a 
month or iwo and only lo programs 
which arc presently available. As 
Intelligent Software's David 1-cvy, 
himself a chess master, points out it 
would not be difficult to analyse 
Cyrus's game and design a program 
specifically to bent it, 

Cyrus Chess is a past winner of 
the European Microcomputer Chess 
Championship The chess-playing 
code lakes up just 8K while the rest 
of the program is used to provide 
user-friendly features such as a 
demonstration option. 

Oric printer 
special offer 
n o w MUOl would you pay tor a 48K 
computer, a "our-calour printer, and 
all the leads you might need to 
connect then? One now oilers the 
cheapest de*l around — less than 
£270, following price cuts and a 
voucher offer. The 48K Oric has had 
£30 knocked off the price to bring it 
to £139,95. A free voucher with the 
Oric entitles you to a £40 discount 
on Oric's £1S9 Sharp style printer. 
After attempts to sell the IfiK Oric 
for £125 failed the price is returning 
to £'>9.95. Two further peripherals 
for the Oric, a disc drive and a 
modem, are due to arrive in 
September. 

Commodore 64 
price cut 
COMMODOKK has substantially 
reduced the price of the CBM-64, 
Previously sold for £345 its new 
recommended retail price is £243 
wilh some dealers preparing to srll ii 
for around £200. Pi ice reductions 
arc expected to follow for the 
Commodore disc drive and printer 
making it possible to buy a complete 
system for aiound £600. 

The company claims to have 
already sold 450,000 uniu in the 
USA where il can be picked up for as 
little as 5199, 

It may look like an intelligent 
vacuum cleaner but the 

Edinburgh Turtle has ready 
proved itsdf os o way of teaching 

your.g children the ideas of 
programming. Up till now there 

was only one thing wrong with it 
the price. Now it has been cut 

from €400 to CI90 with a special 
offer of £175 during the Summer 

holidays. 
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•SPACIOUS SHOWROOM 
OPEN MON. to SAT. 

•FRIENDLY AND HELPFUL STAFF 
•EXPERT ASSISTANCE 
ALWAYS ON HAND 

*GOOD RANGE OF COMPUTER BOOKS 
*AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

The Colourful 

DRAGON 3 
THE FAM/L Y COMPUTER TO FIRE 

YOUR IMAGINATION 
KEY FEATURES 
•*32K RAM as Standard, Expandable to 64K 
••Display: 

9 colours available. 
5 different resolutions from 16 x 32 
to 256x192. 

••Extended MICROSOFT Colour Basic 
as Standard. 
Advanced graphics commands 
Advanced Sound 
Full Editing—insert, delete, amend. 

••Professional Typewriter Keyboard 
••FREE 160 page BASIC' training manual. 
••Connections for Joysticks, Printer, 

Cartridges and Cassette. 

(DOB MICRO 
Model 
Model A 32KI 
ModelB 
Memory Jpgrade 
Full Upgrade 
Joysticks (pair) 
Single Disk Drive 
Disk Interface (fitted) 
14 inch Colour Monitor 
20 inch Colour Monitor 
ACORNSOFT PROGRAMS (phone for availability) 

ACORN ATOM 
MICRO POWER COLOUR BOARD 
Single Dak Drlvellncl FREE buffer kit) 
ATOMCALCROM 
WORK PROCESSOR ROM 
FLOATING POINT ROM 
ROM Selectoi Board 
Add i t io ra l BASIC ROM 
Programmer's TOOLBOX 
SUPER TOOLBOX 
M / C R N O F M O N I T O R / D I S A S S E M B L E R 

PRINTERS 
EPSON FX-80 
EPSON RX-80 
SEIKOSHAGPiOOA 
Printer Leads (BBC/ATOM/DRAGON! 
BOOKS 
Assembly Language Programming for the BBC Micro 
BBC Micro — Instant Machine Code 
BBC Micro Revealed 
Basic Programming on the BBC Micro 
Lot Your BBC Micro Teach You to Program 
NEC 30 Hour BASIC' 
Practical Programs (or the BBC Micro and Acorn Alom 
Getting Acquainted with your Acorn Atom 
39 Tes ted P r o g r a m s lo r i he A c o r n A t o m 
Atom Magic Book 

f 325 00 
£34900 
£399.00 

f 25 00 
£75 00 
£13.00 

£265 00 
£11900 
£309.00 
£34386 

£31 60 
£343.85 
£3910 
£29.90 
r23 00 
£22 40 
£16.60 
£20 10 
£16 60 
tie SO 

N O W 
ONLY £199.50 v tnc. 

V A T 

MICRO POWEH LTD. 
D e p t C T 7 
8/8e REGENT STREET, 
CHAPEL ALLEffTON. 
LEEDS LS7 4PE 
Tel: (0632) 683186 

Carriage FREE on 
cash/cheque 
orders over £100 
AS p run Inclusive Ot V A T 

s 
0 
Q 
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NEWS 

mm 
TOP 20 

Game Company Machine 
r Arcadia Imagine Vie-20 
• Black CarrwW ZX81 

Crystal Software 
L: Centipede Superior SBC 

Software 
•Donkey Microdeal Dragon 

King 
• Flight Psion ZX 81 

Simulation 
• Right Psion Spectrum 

Simulation 
•Jet -Pac Ultimate Spectrum 
1 ! Matrix Llamesoft Vic-2G 
• 3 0 J K Greye ZX 81 

Monster 
Maze 

C Necro- Synapse Atari 
mancer 

G Penetratoi Melbourne Spectrum 
House 

• Pimania Autots Spectrum 
• O S Ouicksilva ZX^1 

Scramble 
: (Rocket Acomaoft BBC 

Raid 
fTI Snapper Acornsoft BBC 
•Space Psion ZX81 

Raiders 
•Telewriter Microdeal Dragon 
• The King Microdeal Dragon 
•Transyl Richard Spectrum 

vanian Shepperd 
Tower 
Zaxxon Qatasoft Atari 

Zzoorn is certainly the best 
arcade game Imagine has 

produced and is perhaps the 
most convincing shoot-em-up 

program yet written for the 
Spectrum. You have to shoot 

down waves of attacking planes 
as they bank and dive towards 

you. If you can clear four 
complete waves ihen you have to 

take on tanks and finally you 
have to fly over ihe ocean to face 

further hazards. Zzoom has a 
very different appeal from Molar 

Maul which was Zzoom author 
John Gibson's first pogram for 

Imagine but it should be even 
more successful. 

Smile please for the Microdrive 
— watch for the ZX-83 out West. 

SINCLAIR is gett ing his skates on 
already the letters an in the post to 
the first 1,000 people who bought 
Spectrums asking I hem i f they wunl 

Plenty to smile about, now that the Microdrive is working 
researchers discuss pfans for a new technology center 

Sinclair 

to buy the lablcd Microdrive fust IS 
months after Clive announced il was 

The improved thermal printer 
which is used with the Timex 
versions of the ZX 81 and 
Spectrum in America will now be 
sold here as the Alphacom 32. It 
offers the same facilities as the 
Sinclair printer COPY, LLIST, 
LPRINT but prints on 4.5»n. wide 
paper and at a late of two lines 
per second, Its onnt quality is 
claimed to be superior to the ZX 
piinter's while replacement rolls 
are cheaper at f l each. The 
printer which pljgs directly into 
the ZX 81 and Spectrum C99.95 
inclusive of VA~, postage and 
packing, ft is available in the 
shops or by mail order from Dean 
Electronics, Glendale Park, 
Fembank Road, Asoct, Berkshire. 

"coming soon" Now with the 
launch of the Time* Sinclair 2000 in 
America thin month ZX-83 fever is 
mounting and the latest Timex 
Sinclair 2003 specification for the 
American narket shows some 
interesting deviations from standard 
Spectrum design. 

The IIIUI.1I-vaunted siiiugy-fluppy, 
otherwise known us the Microdrive 
made what would appear to have 
been a somewhat premature entrace 
into the spotlight .it I he Spectrum 
launch in April 1982, since then it 
has been wailing breathlessly in the 
wings for production problems to be 
resolved. 

l'.acli drive costs £40 for up to 
I00K memory storage; it will be 
unusable without the £30 /.X 
expansion module which contains a 
Microdrive controller, an RS-232 
interface and provides facilities for 
local area networking. Meanwhile 
in the U.S.A. the Timex TS-2000 
has several features which arc 
expected lo appear on the ZX-83. 
'['he keyboatd is much better than 
the Spectrum — with a full size 
space bar. Sound too is much 
improved. 'ITie machine has a built-
in loudspeaker with a range of 10 
octaves and 130 semi-tones plus two 
industry-standard loy-suck ports. 

The TS-2000 takes a leaf out of 
the books ol other leading U.S. 
manufacturers like Texas and 
Commodore by including a mini-
cartridge facil ity. Sinclair has 
already admitted that he is 
producing a cart ridge adaptor for the 
Spectrum and his next machinc will 
have a built- n cartridge socket. 
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FIRST BYTES 
Starting out in home computing? First Bytes is for you. 

Just write to Your Computer with any hardware or 
software problems, no matter how small or simple. 

QUESTIONS 
How do you save space? 

"How can one devise ways of making the most economical use of 
memory 

M O S T VERSIONS o f Basic s tore k e y w o r d s such 
as It' or Goto in the same way -- as onc-bytc 
codes, usually known cs tokens. But the way in 
which variables, line numbers and floating 
point numbers are stored varies from machine 
to machine. I f you understand how your Basic 
stores its program lines and variables you can 
often find more economical ways o f doing 
things. 

Sinclair Basic, in particular, uses a rather 
complicated method for storing floating point 
numbers and considerable space savings can 
sometimes be made by using character strings 
instead. For example, on the ZX-81, the line 

10 LET X = 4 
consumes 15 bytes while the alternative 

10 LET X = VAL "4" 
only takes up 12 bytes. 

Similarly, on the Spectrum, numeric 
variables consume less memory than numeric 
literals. I f you are short o f space it is a good 
idea to assign 0 and 1 to single letter variables 
at the beginning o f the program and substitute 
these variables for the numbers 0 and 1 
wherever they occur alone in the program. In 
a long program this technique can save several 
hundred bytes, at least. For example: 

FOR n L to L +• L 
where L ® 1 saves 7 bytes over 

FOR n 1 to 2 
These techniques arc specific Lo Sinclair Basic 
but it is easy enough to discover how to exploit 
the quirks o f other Basic interpreters. You can 
investigate how m j c h memory a tine 
consumes by using the memory-free function 
— FRE (0) on the Vic and Oric, M E M on the 
Dragon. 

Dragon and Vic owners, for example, wi l l 
discover that renumbering a program in steps 
ol one reduces space substantially — low line 
numbers obviously consume less memory than 
high ones. But on the BBC line numbers both 
at the beginning of a line and after Gotos or 
Gosubs take up the same amount o f memory 
whether they arc large or small. 

Yet another saving is to remove spaces 
between keywords. The Sinclair Basic 
interpreter docs not registct spaces although i l 
inserts them in the screen listing. Other 
Basics, however, wi l l allow almost all the text 
on a program line to be packed together. 

Finally, you may find thai you are noi short 
o f memory after all. T ry running this two line 
program: 10 G0SU8 20 

20 G0SUB 10 

You should get an Out o f memory message, 
The problem here is that when the interpreter 
performs a Gosub or a Proc instruction it 
stores the address it musl return to on the 
Basic stack in R A M , When the program 
returns from a subroutine the address is 
removed from the stack. I f your program 
conta.ns an endless loop o f subroutine calls 
without returning you wi l l find the stack 
gobbles up R A M very rapidly. 

DRAG 
ALL COMPUTER SYSTEMS must use sooe form 
of storage device to hold programs and data. 
Th is storage may be internal memory or may 
be an external cassette deck or disc. The size o f 
ihe memory is described by quoting the 
number of memory locations — bytes — 
present in K such as I 6K , 32K or 64K. 
Random Access Memory, R A M , is always 
present and the most important point about 
this is that its contents can be easily changed. 

It is therefore most useful for temporary 
storage of information by the user. The 
disadvantage of R A M is that i l w i l l only retain 
the information as long as the power is turned 
on. One solution to this problem is to use 
CMOS R A M chips which have only a low 
power requirement and can therefore be kept 
running wi th batteries when the maim power 
is off. At the other extreme is ROM, Read 
Only Memory, in which ihe contents of the 
memory locations arc fixed. 

These contents cannot be changed but they 
are not lost when the system is turned olT, so 
that this type of storage is useful lor 
containing operating systems and languages. 
In most computers the Basic interpreter is 
stored in ROM, In a posilion between R A M 
and R O M lies the F .PROM, Erasable 
Progiummablc Rcod Only Memory, which 
wi l l retain information on power down, but 
can tic wiped clean by exposure to strong U V 
light and then the locations refilled. EPROMs 
are particularly useful for development work, 
as, i f bugs arc found they can be removed. The 
early versions of new computers therefore 

often use EPROMs instead of ROM. 
They are also used when only small 

numbers o f fixed memory chips arc needed, 
such as for an add-on facility, as it is cheaper to 
program a few P.PROMs thun to make a small 
number ol' special R O M chips. The most 
common method o f long-term storage in the 
home computer field is the cassette tape. The 
computer converts the contents of the memory 
locations to an audo tone which can be 
recorded on a domestic tape recorder. 

There arc two problems with this system, 
the first being that transfer of data musl be 
relatively slow i f the information is not to be 
corrupted. The rate of transfer is described by 
I he baud rate, the higher the number the faster 
the transfer. T h t sccond problem is that i f you 
want to find a particular piece of information 
you must search through the whole tape unti l 
you find it, as the information can only be 
searched in a serial fashion. 

Floppy tape systems stil l use tape but are 
designed to a higher specification so that they 
can run at fast baud rates. Th is makes transfer 
quicker, although it is stil l serial. Floppy discs 
arc more expensive but information is stored 
and retrieved very quck ly , and access to the 
disc can be random, so that you can jump 
s t ra igh t t o the i n f o r m a t i o n y o u n e e d . 

On the simplest disc system there are 40 
tracks on each disc, single density, but it is 
possible to double this wi th appropriate 
hardware and software to give double-density 
80-track discs which can hold twice as much 
information. 
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FIRST BYTES 

.TRUCTURE 
A PROGRAM THAT is structured is easy to 
follow arid logical. That is not strictly true as 
the flow has to be logical but there is no real 
reason why it should be easy to follow. 

If you arc intending to drive into the 
quagmire of structured programming try to 
use a structured programming language. 
Pascal and Algol are structured but now with 
the better versions of Easic you can have any 
language structured if Vou want it. 

The feature thai links these programming 
languages together is that they all allow the 
vigilant programmer to wage war on the Goto 
concept. Now, this may seem unfair to you, 
but look closely at how much damage the 
inoffensive Goto idea has done, and you 
should see what I mean It is so tempi in?,, and 
seems so powerful. 

Flow docs it all work though? Well, the key 
is that all structured programming languages 
tend to lend themselves to block structuring. 
Block structuring allows you to layout your 
program in the way you would if you were 
ever lo write the structure down on paper. For 

example take the common problem of asking a 
quest icn to which you expect the answer Y or 
N, Now you or I would just ask the question 
and take Y as a yes and anything else as an N, 
but inugine thar we hnvr been set the -ask of 
making the program foolproof. One way of 
tackling the problem is to have 

100 INPUT "Are you happy IY/NI?; AS 
110 IF A$ = "Y" THEN 150 
120 IF A$ "N " THEN 200 
130 PRINT "Try 'Y' or 'NT ' 
140 GOTO 100 
150 REM CODE FOR HAPPY 
190 GOTO 300 
200 REM CODE FOR SAD 
290 REM END OF SAD 
300 . . . 

This rr.ay be simple enough, but when you 
look at the original problem, which was 
something like the flowcliart shown in figure 1. 
the solution seems rather silly, cspccially when 
you look at the code given in structured Basic: 

100 INPUT "ARE YOU HAPPY (Y/N)?"; A$ 
110 IF A$ "Y" THEN PROCH 

I could do that 
As you may know, al numbers are stored in 
computers as a string of zeroes and ones. 
OOOI is 1, 0 0 1 0 i s 2 , 0 0 1 1 is 3, and so on. 
Each digit from the right, represents steadily 
increasing powers of two, just as in ordinary 
numbers each digit represents a number of 
powers of ten: every time you give your 
computer an ordinary decimal number it first 
has to convert the number into binary, then 
store it ready for you to do what you will 
with it. Have vou ever srnpprvl to consider 
what the computer must have to do when 
you ask it to add two numbers? Let us 
assume that the two numbors are already 
held in binary, in two arrays, 16 binary digits 
long — use ordinary a'rays, but do not input 
any digits other than Os and 1s. Can you 
write a program In Basic that wilt add two 
binary arrays togethor? Remember to detect 
overflow and to hand!e carrys correctly. 

The CI5 prize for June's anagram problem 
goes to S. Wood, 12 Old Park Road, 
Palmers Green, London N13, who 
submitted the following program to run on a 
ZX Spectrum: 

6 
6 
6 
6 

10 INPUT A * 
2 0 FOR P - 5 TO 
3 0 FOR G - l TO 
4 0 FOR R - l TO 
5 0 FOR S - l TO 
6 0 IF P " D OR P=R OR 

P=S OR 0=R 
OR R=S THEN GOTO 140 

7 0 P « - A « < P > + A * < Q > + A * 
<R> + A * ( S ) 

BO B - 0 
9 0 FOR N - l TO 4 

lOO I F B * ( N ) " " A " OR 
B * ( N ) " " E " OR B * ( N ) 
OR B * ( N > = " 0 " OR B * < N > -
"U " THEN LET B=B+1 

U O NEXT N 
120 I F B < I OR BX3 THEN 

GOTO 140 
130 PRINT B » , 
140 NEXT S 
ISO NEXT R 
1 6 U N t X t U 
170 NEXT P 

ELSE IF A$ "N" THEN PROCS 
ELSE PRINT "FOOLISH ANSWER, TRY 
(Y/N)" : GOTO 100 

120 CONTINUE PROGRAM 
ProcH is the happy code, ProcS the sad code, 
and in either case we end up at line 120 quite 
simply. I know what you arc thinking "What's 
that Goto doing there1". Tricky. It is there 
because Basic relies on line numbers, and they 
eventually, arc what you have to Goto. 

Now, i f you had Pascal, you rntild try this 
method: 
REPEAT 
Write TARE YOU HAP=>Y (Y.'Nt; 
INPUT A 
UNTIL A " Y " or A = "N " ; 
IF A - "Y " THEN HAPPY ELSE SAD; 

Here the most useful sort of interactive loop 
is shown — the repeat or While loop; they are 
exactly the same except that the test is at the 
bottom on one, and at the top on the other. All 
structured programming languages have one 
or both of these statements available. This 
example also shows Pascal's wonderful 
possibilities for procedure names, and being 
able to call them by name only. 

Another statement that occurs in the more 
i m p o r t a n t s t r u c t u r e d p r o g r a m m i n g 
tanaguages in the case statement. This enables 
you to sclcct one of a series of choices by 
saying for instance: 

CASE FEELING OF 
Begin H: Happy; 

S: Sad 
A: Angry; 
M: Mad 

END; 
or print Case month of ("JAN", "FEB", 
"MAR", "DEC"); The implications of this 
are enormous, and can be extremely useful in 
the use of conversion routies, hashing tables 
and so on. 

PierS Letcher 
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PERSONk ZX 
YOUR KEY 

You simply choose the following modules 
you want and plug them nto the PERSONA 
,ind turn your ZX81 or ZX SPECTRUM into 
a total computing P.icknge . into HO 
ORGANIC MICRO. 

P E R S O N A Z X 8 1 £30 .36 
PERSONA ZX SPECTRLM £45.00 
RAM 08 (2KI £24 50 
RAM 16 £26 75 
RAM 64 £76.25 
MINIMAP £35.95 
DROM I2KI £39 50 
TOOLKIT £22.20 
PERICON ,i £27.90 
PERICON b £33 75 
PERICON c £4175 
SONUS £30 15 

Options: USERFRONT £8 00 
Additional 2K for RAM 08 £6.50 
Additional 2K for DROM £7 50 

Prices include VAT, Postage and Packing (oi 
U.K. deliveries. Overseas Older*; please .iiltl 
15% lo price for suif.ice mail. 

Post lo BASICare MICROSYSTEM LTD 
12 Rickett Street. London SW6 1 RU. 
Tel: 01 385 2135 

BASICARE 
MICRO 
SYSTEM 

TASWORD TWO THE WORD PROCESSOR 

6 4 C H A R A C T E R S P E R L I N E O N T H E S C R E E N A N D T O P R I N T E R S ! 

TASWORD TWO The Word Processor 
Your Spectrum becomes a professional wcrd processor 

with TASWORD TWO. TASWORD TWO gives ycu an amazing 
64 characters per line on your screen. This is ideal for standard 
A4 paper and TASWORD TWO prints your text just as it 
appears on your screen. 

Tasword Two drives the following Interfaces: 
Cobra RS232 I/O Port 
Euroelectronics Interface {ZX Lprint) 
Hilderbay Interface 
Kampston Interface 
Morex Interface 

The same program drives these interfaces. A short easy fo fol-
low set of instructions takes you through setting up your Tas-
word Two to drive the interface you have or choose to buy. 
Tasword Two does drive the ZX printer. 

£ 1 3 - 9 0 fully inclusive mail order price. 

TASWORD TWO £2 Demonstration Cassette 
See for yourself the powerful features of TASWORD TWO. 

Send just £2 for the Tasword Two demonstration cassette. A 
voucher is included which gives you £1 off the price of 
TASWORD TWO. 

TASMAN SOFTWARE 
Dept YC 

17 HARTLEY CRESCENT LEEDS LS6 2LL 

TASWORD The Word Processor 
"This package is definitely value for money.' 

Educational Computing, Apr i l 1383 

The first real word processor for the Spectrum and still 
great value for money Thirty two characters per line make it 
ideal for use wi th the ZX printer. 

£ 7 9 5 fully inclusive mail order price. 

TASWORD £1 Demonstration Cassette 
Send just £1 for the demonstration cassette and a voucher 

giving you t»0p off the price of TASWORD. 

ZX81 TASWORD 
"Very good value and great fun to use." 
"Unreservedly recommended." Popular computing w«okiy iasa* 

No demonstration cassette available but send 50p (refundable 
against your subsequent purchase of ZX81 TASWORD) for a 
copy of the manual. 

£ 6 - 5 0 fully inclusive mail order price. 

TASWORD TUTOR 
"an eloquent demonstration of Tasword's uses " 

Every TASWORD program comes complete with a manual 
and a cassette. The cassette contains yocr TASWORD and 
TASWORD TUTOR. This teaches you word processing using 
TASWORD. Whether you have serious applications or simply 
want to learn about word processing TASWORD and 
TASWORD TUTOR make it easy and enjoyable. 

48 YOUR COMPUTER. AUGUST 1 963 



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

NOTTINGHAM ROBOT 
Whilst visiting the merry 
men of Nottingham 
computer club, Simon 
Beesley shakes hands with 
the future in the form of 
an Armdroid. 

TALK TO THE members of any micro club and 
you begin to appreciate the enormous depth of 
computing expertise provided by the nation's 
computerniks. Britain, after all, has more 
home computer owners per capita than any 
other country in the world. 

Nott ingham Computer Club is a good 
example. Members ' appl icat ions inc lude 
wr i t ing educational software, games, programs 
for min ing engineers, and robots. As clubs go 
it is quite venerable having been formed as 
long ago as 1979; but in the last two years 
membership has soared and now numbers 
120. 

One o f its members, Chris Stevenson, bui l t 
a robot arm, an Armdroid, f rom a kit and on 
the evening Your Computer visited the club he 
gave a talk on robotic software. Computer club 
speakers do not always succeed in conveying 
(he interest o f their subject. 

Chris Stevenson, however, d id so in v iv id 
fash ion — at one p o i n t g r a p h i c a l l y 
representing the workings o f a stepper motor 
wi th a series o f sideways jumps. 

Ini t ial ly Chris Stevenson had been bitten by 
the bug of wanting to control something. But 
in the process o f developing the software to 
control the arm he had discovered Forth. Basic 
had been too slow, while assembly language 
was too cumbersome: For th proved to be just 
r ight. 

Chris Stevenson of Nottingham Comparer Club 

The Armdro id , which had cost £250 and 
had taken h im 30 hours to bui ld, was linked 
up to a Pet. He started the talk by putt ing it 
through its paces. Robots are always popular 
and when the Armdro id managed to pick up a 
knob it received a round o f applause. 
Fnthusiasts pointed out that i t takes a baby 
three months to learn this feat. Later as its 

Local society news 
Lancaster anniversary 
LANCASTER AND MORECAMBF. Computer 
C lub is celebrating its first anniversary w i th an 
Open Day in Octobir at the T o w n Hal l , 
Lancaster. Normal ly the club meets every 
fortnight on Tuesdays at the Greaves Hotel , 
Lancaster . Meet ings a l ternate between 
discussions and displays, and programmers' 
workshop evenings. The club also runs 
courses in Basic and machine code. For details 
contact David Smith on Lancaster 33279. 

Members for Bloxwich 
BLOXWICH COMPUTER C lub has just formed 
and needs more owners in the area to join it. 
Meetings are every Wednesday evening at the 
Frank F Harrison Comprehensive School in 
Leamore Lane, B loxwxh. 

Wrexham computing 
MEETING OF the Wrexham and District 
Computer C lub are attended by over a 150 
people and cover talks on the latest hardware, 
machine comparisons, demonstrations and 
beginners courses. It meets on most Thursday 
evenings at Wrexham Memor ia l Hal l . 

Sutton sessions 
S U T T O N LIBRARY Computer C lub , in Surrey, 
is open to anyone whether experienced or 
starting out. No machine is necessary and 25 
pcrcent o f the membership do not own one. 
There are Acorn and Sinclair user groups and 
sessions lor Dragon and Oric owners are 
planned. Meetings take place on the first 
Friday and third Tuesday o f every month. 
More from Paul Sedgwick on 01-66) 5667, 

demonstrates the Armdroid 
party piece the robot played a game o f noughts 
and crosses. 

Only four out o f the 40 present had writ ten 
programs in For th so he proceeded to give an 
excellent introduction to the language, which 
he described as quite the most interesting 
language around. 

The principle difference between Forth and 
other languages, he explained, was the way it 
handles data. Th i s and other Forth mysteries 
such as the stack, the dictionary, the use of 
reverse polish, were nade clear w i th the aid o f 
some simple program examples. 

Talks like this, along wi th demonstrations, 
are a regular mon th ly feature at the 
Not t ingham Club. Cn a previous occasion a 
musical micro contest had been held between 
six different computers. The winner was a 
BBC M ic ro which played a Bach suite 
accompanied by fane/ graphics. 

Other weeks o f the month arc given over to 
user groups. Sinclair, Commodore, Atari , 
BBC and Dragon owners are all catered for. 

One unusual facility the club offers is the 
chance to rent a computer. For £1.50 a week 
members can hire a ZX-81, while anyone 
enthused by the evening's talk could hire a 
Jupiter Ace for £2.50. 

T h e Not t ingham club meets on Mondays at 
the Congregational Centre on Castle Gate. 
For more details contact Geoffrey Jago on 
0602-621453. • 
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I I I ! / W / U M / f / f S . 
NEW: Speech & Music for ZX81 & S p e c t r u m ! ^ ^ 

ZXM SOUND BOX ZXS SPEECH, 
YNTHESISER 

£29.95 £32.50 
• 3 channel sound chip gives a huge range of possible 

sound effects Programmable pi tch, level, envelope 
and nose source. 

• For the ZX81 or Spectrum - no adaptor needed. 
• Just plug it in. Other peripherals or Ram Pack can be 

plugged Into the ZXM. 
• Built in ampli f ier and loudspeaker 
• Aud io in /out socket, can be used lo ampl i fy the 

Spectrum 'beep'. 
• 9 -p in I/O socket can be used with cheap Atar i / 

Commodore type joysticks. 
• Comprehensive manual includes many example 

routines. 

• For the ZX81 or Spectrum - no adaptor needed, 
e Let your computer talk back! 
• Al lophone" synthesis gives an unl imited vocabulary. 
• Active tittering for Improved speech quality 
• Other peripherals or RAM Pack can be plugged Into 

the ZXS. 
e Output to normal audio amplif ier or to our ZXM 

Sound Box. 
• Manual gives ful l details on how to use the ZXS. wi th 

many examples. 

And Donl Forget Our Books; 
EXPLORING SPECTRUM BASIC: £4.96 The book of answers. Explains Spectrum BASIC programming 
techniques in more depth than was possible in the Sinclair manual, i l lustrated by over 50 ful l programs 132 pages 
THE EXPLORERS GUIDE TO THE ZX81: £4.95 The book for the ZXB1 enthusiast Games, appl icat ion and 
uti l i ty programs plus much useful information on machine code and hardware. "Immediate and lasting value" 
(PCW). 
Al l p r i ces i nc lude U K. ca r r i age a n d VAT where app l i cab le Ovorsoas cus tomers add £1.50 per i tem for sur face mai l . 

^ ^ r TIMEDATA Ltd. 16 Hemmells, Lalndon, Basildon, Essex. SS15 6ED Tel.: (0268) 418121 ^ 

VZ7//S/// lililEDAUA =J 
T HE VERY BEST IN MACHINE CODE 

O T l D D S I I F 0 R T H E ZXSPECTRUM % ZX81 All fi'"W>s snpplifil ilaubltf 't'Carilei' .tinI inuihxl 
\ / C lit (Ijss !>v rviunt Pnivi include VAT antl/Mtstam1 

) y OivZ/l I lO within Cut ope SAc (or hill list 

lor 48KSpectrum \ , f A C f T O | 7 | 1 V 
l T l i ' \ » Z 5 1 L i l \ r I I bunocii domcnic lilinn 

and reporting syslem. So flexible ih<u it is equally usable tor your mailing lul l . 
catalogues, stock control, lent extract) applications are entiles: f n l 'vuvr 
defined data and report display formats, dynamic variable length Me, records 
arid data items Fully menj driven with powerful search facilities. totting. total 
average, update, multiple indeiiendent files, printing. V«, we am lo support 
microdnve when Uncle dd'veis Nearly all the 8K we use >s machine code, to 
you qel 3?K pei tiln Cotres with example fill- and 22pa<ji> manual E 15 00 

HEW Mastcrfi I<>~1(> lor 16K Spectrum owners. 

We have produced a suits* version of MASTERFILE called MASTERFILE 16. 
It has most ot the features ot hiq MASTERFILE, with ? pre dclined report 
formats and 6 pre defined fields e g. name, address, etc., and we h.ivr found .« 
useful 4500 bytes of file *iace, MASTERFILE and MASTERFILE 16 are fully 
hie compatible' and will happily process each other's files, so that 16K owners 

who una'^rto in 4RK ran <<w |h*ir ntri film immrdiftlrly Comnlele with 1? nnot1 

manual, priced at £ 12.00 
PLEASE REMEMBER TO STATE CLEARLY WHICH VERSION OF 

GULPiHAlN 
— H l ' f P r i " . » name ot the ' , , run'variety 

with t5 mazes 4 chasers, laser defence, 9 grmli-% 9t| iM(h, demo mode, clion • 
of |ovslick control. An pxliaordmanly good program" raves RIVIS AUdn for 
Popular Computing Weekly. We think you will agree E&.95 

for 
I6K7X81 Q U I P S almost ident ical spec to l i u L P M A N 14 76 

16 64K 2X81 T H E F A S T O N E „ tbb4KzX8i I I I L r / A C J I V / i ^ r , IS the predecessor to 
MASTERFtLE and iv ft uwallover Hie world now Specification it very similar 
toMASTERFlLE C1200 

Campbell Systems, Dept.(YC), 
15, Rous Road, Buckhurst Hill, 
Essex, IG9 6BL,England. 
Telephone: 01-504 0 5 8 9 

FREE OFFERS 
FREE catalogue containing 
something for most micro users — 
if you send us a stamped addressed envelope: 
Software, hardware, dust covers, books (POST FREE), T-shirts, 
cassette leads, LOADing aids, test casseites & head de-
magnetisers etc. 
FREE 4 page leaflet that explains 
tape head az imuth al ignment . . . 
if you order any of our products (tape head misalignment can 
cause LOADing problems!. 
Ace dust covers El.99; Atom dust covers £2.96: Atari book £5.95 
dust covers £2.95; BBC Forth £15.00; EDG graphics package 
£24,95 dust covers £3.95 cassette leads £3.23; Commodore 64 
Adventure Quest £9.90 dust covers £2.95 book £5.95; Draton 
Gridrunner £7.95 Everest £7.95 dust covers £2.95; Genie Book 
£5.95 dust covers £3.95; Lynx Space Trek £4.75 Colossal 
Adventure £9.90 dust covets £2.95 parallel connector + reset 
push-button£4.95; Nascom Dungeon Adventu e £9.90; NewBrain 
dust cover £1.95; Oric cassette leads £3.20 dust cover £2.95 book 
f5.95; Sharp book £5.95 dust cover £4.95, Spectrum dust cover 
£1.95 Colossal Adventure £9.90 book £5.95; Texas dust cover 
£3.95 cassette leads £7.20; VIC book £6.95 dust cover £2.95; ZX81 
16K RAM packs only £17.95 loading aid £18.70; professional head 
alignment test cassettes £4.90; tape head de-magnetiser £4.95; 
hand airbrused T-shirts " I 'm a micro addict" or "Microcomputers 
take you into anolher wor ld" 24"-44" £4.50 THIS IS JUST A 
SAMPLE SEND S.A.E. FOR DETAILED CATALOGUE 

mail order with cheque/PO to: 

FULCRUM PRODUCTS Dept YC3 
14 STEEP LANE, FINDON 
WEST SUSSEX, BN14 0UF 
Tel: Findon (090 671) 2750 
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Star* 
chart 
Catcha Snatcha 
Vic-20: Novelty: €5.50: 
Imagine. 
• • • 

Cast in the rote of a store 
detective, your task is to 
patrol the premises 
contending with shoplifters 
and lost property. AT amusing 
and original game, 

Monopole 
CBM 64: Board-game: €5.99: 
Rabbit. 
• • 

Uses the CBM's predefined 
graphics to display the 
Monopoly board and keeps 
track of properties held and 
transactions made. Sadly no 
computer versus player 
option. 

Cyrus IS Chess 
I6/48K Spectrum: Board-
game: €9.95: Sinclair 
• • • • • 

Adapted from a competition-
winning program by Intelligent 
Software, Cyrus plays an 
exceptionally fast and strong 
game. Fits into 16K with eight 
levels of play and full board 
display. 

Magic Mountain 
48K Spectrum: Adventure: 
€4.95: Phipps Associates. 
• • • • 

Graphic adventure geme along 
the lines of Hobbit. Familiar 
landscape of mountains, 
caves, tunnels, dungeons, 
rivers peopled with dwarves, 
lizards and spiders. Not as 
good as Hobbit but 
engrossing enough. 

Gridrunner 
Dragon: Shoot-'em-op: €7.95: 
Salamander. * * * 

Joystick-only game in which 
you must roam the Grid 
destroying Droids and Pods 
while avoiding X/Y Zappers. 
Quite enjoyable for a Dragon 
game but not a patch on Jeff 
Minter's brilliant Vic-20 
original. 

Xenon 
Oric: Shoot'em up: €8.50: 
UK. 
• * * * 

Colourful Galaxians variation 
with five phases of ntay. 

Pssst 
• 16/48K Spectrum 
• €5 
• Ultimate Play The Game 
• • • • 

A W O R K I N G knowledge o f 
insecticides will help you more than 
green fingers in Ptsst's pest-infected 
garden. You control Robbie, a robot 
gardener, whose job is to protect his 
plant, a Chrisanchodil, from the 
attentions of slugs, Icechcs and 
midges. 

Three spray cans aid you in this 
task, but only one delivers a lethal 
dose — the others merely stun. I f 
you succced in destroying enough 
insects your plant grows, sprouts 
leaves, and eventually rewards you 
with a flower. Play then proceeds to 
the next screen where the action is, 
of course, faster and more crowded. 

At this stage the game takes on a 
pleasingly frantic quality. I f the 
garden is not :o turn into a 
horticulturist's nightmare, you need 
to scurry about nadly picking up 
and putting down sprays, Grow-
bags, and watering cans. 

Although Pssst has some elements 

in common with Ultimate Play The 
Game's other game, Jei-Pac, it is 
otherwise refreshingly novel. But 
what marks it out as exceptional is 
the quality of its graphics. 

If Ultimate Play The Game can 

• Atari 400/900 
• €29.95 cartridge 
• Atari 
• • • 

QLX FROM ATARI is a refreshingly 
abstract and almost non-violent 
game, but no less gripping for that. 
The Qix of the title is a whirling 
collection of lines which you must 
box in by filling at least 75 percent of 
the screen with blocks of colour. 

To do this you draw lines — called 
Stix, says the blurb — with your 
market controlled by the joystick. 
The interest of the game lies in the 
different strategies possible and the 
unpredictable properties of the Qix 
and your other opponents. 

Some players like to build bizarre 
patterns of boxes in an attempt to 
imprison the Qix in a tiny area, since 

any percentage over 75 is rewarded 
with a bonus multiplied bv 1.000, 
Bluff, no-nonsense players, prefer 
however, to get it over with quickly 
by blocking o f f large areas 
immediately. 

This strategy, though, can be 
dangerous — the Qix is a capricious 
creature. I f you have not completed 
a line and the Qix touches it the 
game is up. 

You must also watch out for the 
Sparx twinkling along the lines and 
multiplying the longer you play. I f 
you are slow completing a box, or try 
to cross one of your own lines, then 
the fuse will ignite and come fizzling 
after you. 

The game stans with only one Qix 
to capture, but i f you are skilful, you 
soon move on That is when Qix 
becomes really difficult and really 
compelling. 

achieve afTects like these with the 
Spectrum'* relatively modest screen 
and colour resolution one wonders 
what it cojld produce for the BBC 
or the CBM 64. 

Jumpin' Jack 
• 16/48K Spectrum 
• €5.50 
• Imagine 

• • • • 
"JUMPtN' JACK is quick and bold 
wirh skill his story will unfold." 
This is the first rhyme you 
encounter in Imaginc's Jumpin' 
Jack, a quirky and ctcver game 
which is much better than the poetry 
which punctuaies the player's 
progress. 

The object of I his addictive game 
is to move your man, the Jack of its 
title, to the top of a series of screens 
consisting of horizontal lines. To 
move up you must jump through the 
holes which appear; to avoid 
dropping through them you can run 
right or left. 

Jack himself is an ingenious piece 
of graphic design, all pumping legs 
and flailing elbows. When you 
mistime your jump, poor Jack is 
electrocuted on the lines and writhes 
in truly gruesome convulsions. 

At the beginning of the game there 
are no obstacles to progress, except 
your own ineptitude. However, 
when you have conquered screen I 
not only do you see the next line in 
the limerick you complete by 
finishing the game, but you also 
come up against the first hazards. 
These are either a pretty little steam-
train, a manically chopping axe or a 
lunatic wilh a shotgun. 

Jumpin' Jack has the charm of a 
nursery rhyme and the cruel twists 
of fortune of snakes and ladders — or 
even life, if you like to sec deep 
meaning ID the hours spent with 
your micro 
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From submarines to soccer, from snooker to starships, 
Pete Connor takes a hard look at BBC software. 
"SPORT FOR AI I " is the theme o f this month's 
survey, as your reviewer laces up his football 
boots, casts si shrewd eye over the racecard and 
chalks his cue in preparation to break the pack 
o f new BBC Mic ro programs 

First under the starter's orders is Professor 
Frank George's 115 Horse Racing Forecast 
Program, which takes the punter into the age 
of the microchip. No longer does he have to 
ponder the evidence entirely on his own, or 
resort to using the pin; now he just has to key 
in the relevant data ar.d let the Profs program 
do the work. Th is it seems to do pretty well; o f 
the four races I used, the program strongly 
recommended the winnner in three. Unfortun-
ately, it also recommended one or two others 
equally strongly, so the gnmhter still has some 

decisions to make on his own. 
Before all BBC owners write o f f for the H5, 

they should pause and reflect on the amount of 
work involved in using it. For each runner 
there are at least 10 separate items to be keyed 
in. For races wi th large fields you wi l l need the 
patience of Job and the leisure o f Andy Capp. 
l iven so, there arc stil l many factors the 
program does not take into account before 
giving its verdict o f Eliminate, Possible Bet, 
Very Good Bet, or Excellent Bet; the state o f 
the going, jockeyship, illness These have to 

be considered, the 115 booklet says, after the 
program has one its work. Professor George's 
program, then, is one for the dedicated micro-
owning follower of the tu r f rather than the 
dilettante. Wi th regular use it might well 
repay the outlay o f time and money involved. 

From ihe sport of kings we move to the 
sport o f misspent you th — snooker. 
Acornsoft's Snooker .s the first such game to 
be produced for the BBC, and it is very 
effective. The coloured balls stand out well 

Virgin 
Games 
Space 

Adventure 
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against bright green baize. You direct them 
using four keys to position the cue. 

You can choose strength of shot, backspin 
and topspin, and so on. The program auto-
matically registers fcul shots and adjusts the 
score. Snooker is not quite as satisfying — or 
frustrating as the real thing, but it is 
certainly a lot less trouble than qucucing at the 
local hall. 

T w o other new games from Acornsoft are 
Missile Command and Srarship Adventure, 
neither o f which wi l l hold any terrors for 
anyone familiar wi th an arcade. The first is a 
very good version o f Missile Base, where you 
have to move a target finder to lay down a 

protective blanket o f exploding bombs. There 
is a good variety o f screen colours and the 
graphics are very clear; the sound, though, is a 
bit feeble. A daunting prospect in this game is 
the " i n t e l l i g e n t m i s s i l e " . I was too 
incompetent to encounter them. You should 
enjoy this game i f you have a joystick; i f you 
do not you wi l l find yourself trying to use 
eight keys ai once. 

Starship Command is an interesting hybrid 
o f Asteroids and the Star Trek genre; on the 
left is a screen where you rotate youi ship to 
fire at ihe enemy, on the right a display 
showing position and fuel supplies. You can 
put up shields and launch an escape capsule 
wher. things look dire. You might get another 
mission; it all depends on the Admirals back at 
starbase - a hard bunch to please in my 
experience. 

Match of the day 
For something more vigorous and down-to-

earth there is Five-a-side Socca (sic), a two 
player game from IJK. This is an exciting 
computer version o f table football, in which 
you move your players around, tackle and 
shoo:. 

In the style of English foothall, there is no 
grrat individualism on display. Your players 
move in strict formation, each man playing for 
the team raiher than himself. They give 100 
per cent effort and cover every blade of grass 
on a pitch so luxuriant it puts Wembley to 
shame. And it is magic when you shoot and 
ihe ball hits the back o f the net. I was over the 
moon with this one, Brian. IJK also produce 
I.eap Frog, their version o f Frogger. It is the 
usual thing with the usual graphics and sound, 
but ihe road has lane markings. Is this a 
major new development in Frogger tech-
nology' 

At lant is, f rom the same company is 
altogether more alluring. It staris wi th a 
rousing blast o f classical music and then goes 
on to mention Plato - of all people — in the 
introductory blurb. By this time the dis-
oriented games player may be wild-eyed wi th 
astonishment. Bur persevere! For what you get 
is, in fact, no less than an aquatic version o f 
Scramble — a brave attempt to do something 
new with this game. 

Instead ol spaceships you have five Nautilus 
submarines armed with torpedoes and bombs. 
The rugged terrain wi ih which we are all so 
fami.iar is stil l there, but it is all underwater 
now, The graphics are good and even at the 
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Above: Hopesoft's Escape from Orion. 
Below: UK's Star Soccer. 

lowest level it is a difficult game to master. 
One minor drawback is that the torpedoes 
make a noise like squealing piglets. 

While we are on the subject, there is 
Moonra ider f rom Program Power. No 
nonsense about philosophers and myths here 
— this is a straightforward Scramble game. It 
is very similar to Acornsoft's Rocket Raid in 
terms of graphics and sound, although you can 
choose the additional hazard o f ack-ack fire. 
That , plus the whizzers, is a pretty daunting 
prospect. 

The major, and controversial, development 
in this game is the " sk ip " facility. Families 
wi l l split on the issue o f whether this should 
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Above: Program Power's Moon Raider. 
Below: Snooker from Acomsoft. 

T W A R E 
ever have been invented, let alone used. 1 take 
no side in this dispute, but wonder i f Baron 
Von Richthofen would have got where he did 
i f the Kaiser had let him skip tocornbal before 
he had learned to fly. 

Heiress on a high-rise 
Program Power's Croaker is a standard issue 

Froggcr game, but their Kil ler Gori l la is much 
more fun. In this Donkey Kong variant the 
hero has to rescue the captured heiress from a 
gorilla at the top o f a skyscrapei 

The boy does nol really seem old enough to 
be going around rescuing heiresses, even ones 
who look like Goldilocks. Bui let that pass. 

Th is is a very amusing and compelling game. 
As you progress through the pages the 
obstacles and aids become more inventiv;; you 
go up and down in l ifts, grap umbrellas and 
dodge falling girders. 

Another entertaining variation on the same 
theme is Escape From Orion by Hopcsoft, 
which claims to "take Donkey Kong inio the 
21st Century." Again, there are dillerent 
obstacles and aids as the pages turn over; 
ladders, l ifts, conveyor belts with explosive 
devices, electrified doors. It is an entertaining 
game with inventive graphics, hut dots not 
quite have the charm of "K i l l e r Gori l la". 

Computer Concepts has produced two 

SURVEY 
very good new games. Swarm is a distani 
relative o f Galaxians in which birds swoop 
down making convincingly unpleasant avian 
squawks. There is the added danger that they 
lay very large and very evasive eggs which 
turn into eagles i f not destroyed. I f you have 
seen Hitchcock's film The Birds you may 
have an idea o f the unpleasant thr i l l to be 
derived from ihis gam;. 

Android is one o f the best games to appear 
recently. A boy runs round a maze trying to 
cat the energy pills before being caught by the 
pursuing androids, elasticated creatures which 
expand and contract in a menacing fashion. 

T o destroy these the boy either turns and 
shoots them with his pistol or lays bombs 
which can later be detonated. Then he has to 
face the disagreeable pink monsters — a pink 
monster is always very nasty — and, last, a 
creature which knows no barriers, floating 
over the screen and nrough the walls. The 
graphics and colour in Android arc excellent, 
and the game has an appeal which is unique. 

Which brings us to Bug-Bomb, one of the 
first games to be released by the new Virgin 
software house. A l l the Virgin games come 
with a heavy load of packaging, including 
photographs of the writers. 

Some of these are not a pretty sight, and 
should be kept away f rom sensitive 
adolescents. Bug-Bomb has similarities to 
Android; you run around a grid, avoiding the 
bugs and trying to destroy them by releasing a 
cleaning agent. The game starts very fast and 
furious and is an effective development o f a 
simple idea. Even though it lacks Androids' 
graphics originality, it wi l l please many 
people. 

Lost in space 
Virgin's Landfall is a sophisticated flight 

simulator wi th just a hint o f Star Trek games 
in there somewhere. You musi land your 
rocket using the map and the plethora o f 
information on the control panel. I f you like 
this sort o f game, then you wi l l probably find 
Landlall an absorbing program. 

Most entertaining o f the Virgin programs is 
Space Adventure, a graphic adventure wi th 
action. Here you arc a spaceman in a three-
level space-ship, infrstrd wi th androids' 
protecting the power capsules you seek. 

A plan of the crali is shown, and each 
individual room is represented by a rectangle 
in which you and your android opponents 
bounce around in zero gravity and shoot it out 
wi th phasers and blasters. T o stay alive you 
have to find new power packs. Space 
Adveniure is a pleasir.g mixture o f violence 
and logic. 

Kansas City has a reasonable version of 
Frogger on the market, wi th all the usual 
obstacles. The joke here is that the intro-
ductory tunc is the Marseillaise. Gcddit!!! 

Superior Software's Frogger is similar, 
although it is slightly more demanding in that 
you must move sideways as well as ahead. The 
graphics are good and the crocs really do look 
both vicious and voracious. 

'continued on page 54) 
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(continued from page 53) 

Road Runner, also from Superior Software, 
is an intriguing game in which you guide a car 
around a maze-like racetrack, You score points 
by passing the flags. However, you arc pushed 
by hostile cars which you can throw of f the 
trail by laying a smoke-scrcen. Additional 
problems are caused by rocks in the road. I f 
you drive in London you should be at home in 
this fast moving game. 

Painter, from A&F, is a rather less frantic 
game. The screen is filled with rectangular 
blocks around which you move. Once you 
have gone around all the sides, the block is 
fi l led in and you score points. Chasing you are 
whir l ing opponents who mult iply as the game 
proceeds. It is a simple idea, but no less 
effective for that. 

As welcome relief from all these frogs 
crossing roads ASK now have several new 
educational programs available. Al l o f these 
programs use colour and graphics to take the 
sting out o f learning Number Gulper, for 
instance, uses the format o f an arcade-style 
game to help children improve number skills. 
The player selects a number to make and a 
different number appears in one of the eyes 
which are part o f the robotic face constituting 
the screen. 

The player's Number Gulper then has to be 
guided around the screen, mult ip ly ing, 
subtracting or adding the numbers scattered 
around. T ime is limited and, at the higher of 
the 19 levels, there arc scramblers which can 
really mess your number up. The game can 
become very fast and exciting and is 
undoubtedly one that children — and adults — 
wi l l f ind enjoyable and educational. 

Let's Count is designed to help younger 
children learn simple counting and the 
numbers up to 9. There are four different 
games each with colourful graphics and jolly 
time. I f the child repeatedly fails to find the 
answer, the program wil l help. 

Number Puzzler is another program 
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Above left. ASK's Number Gulper, and, right, A&F's Painter. 
designed to enhance mental arithmatic skills, 
this time by means of a numerical noughts and 
crosses. Other options are mental arithmetic 
contests wi th friends, or against the computer. 
Hide and Seek aims to improve short-term 
memory using games similar to the ones where 
you put objects on a tray, look for thir ty 
seconds and then try to name them. The 
colourful graphics and different options mean 
that children wi l l not easily get bored using 
this ptogram. A useful new program for those 
with a practical interest in computing. 

Versatile monitor 
Beebug's Exmon is an exceptionally com-

prehensive machine code monitor. As well as 
the usual spread o f monitor facilities — a dis-
assembler, register display, memory search, 
and so on — it provides two useful extras: a 
relocator and a simulator. 

The relocator moves a program in memory 
and, as far as possible, adjusts it to run at the 
new location. The simulator allows you to test 
a machine code program a single step oi a time 
while displaying the contents o f the registers. 

Exrqon would be hard to improve upon. In 
5K it manages to provide all the facilities you 

arc likely to need in developing and testing 
machine code. 

Those interested in the BBC's sound 
facilities would do wel. to look at Quicksilva's 
Muproc or Bug-Byte's BBC Music Synthe-
siser and Auto-Composer. 

Both programs are similar in that they allow 
you to compose tunts on the BBC's four 
channels using a wide variety o f pre-defined 
sounds. You can also combine these sounds to 
get some you might not have heard before. 
Although there is little to choose between the 
performance of these programs, Muproc is 
perhaps the more fun to use. 

It cleverly simulates a four-track recording 
studio, displaying sound levels on the different 
channels, allowing you to have fast forward or 
back, lay down a funky rhythm here some 
mellow strings there; you can really indulge 
your musical fantasies 

Muproc also scores over the Bug Byte 
program because it is less cumbersome to use, 
wi th a clear screen display and lucid 
explanatory booklet which avoids the apalling 
spelling errors to he found in the Bug-Byte 
program. There is certainly room on the 
market for an educational spelling game. H 

Company 
A&F Software, 
830 Hyde Road, Manchester, 
M18 7JD. 
Acornsoft, 
c /o Vector Marketing 
Denington Estate, 
Wellingborough, 
Northamptonshire, NN8 2RL 

ASK 
London House, 
68 Upper Richmond Road, 
London SW15. 

Beebug, 
PO Box 109, Baker Street, 
High Wycombe, 
Buckinghamshire. 

Bug-Byte 
Mulberry House, Canning Place, 
Liverpool LI 8JB, 

CC Software, 
16 Wayside, Chipperfield, 
Hertfordshire WD4 SJJ. 

Hopesoft, 
Hope Cottage, Winterbourne, 
Newbury, Berkshire. 

Program 
Painter 

Snooker 
Starship Adventure 
Countdown to Doom 
Missile Command 

Numbor Gulpor 
Lets Count 
Number Puzzler 
Hide & Seek 

Exmon 

Music Synthesiser 

Android Attack 
Swarm 

Escape from Orion 

Price 
£8 

£9.95 
£9.95 
£9.95 
£9.95 

{9.06 
£9.95 
£9.95 
£9.95 

£7.90 

£9.50 

£8.95 
£8.95 

£6.75 

Company 
UK Software 
9 King Street, Blackpool 
Lancashire. 

Program Power 

Micropower 
Dopt AU3, 8/8a Regent Street 
Chapel Allerton, 
Loodc LS7 4PE. 

Quicksilva, 
Palmerston Park House, 
14 Palmerston Road, 
Southampton S01 ILL, 

Superior Software 
69 Leeds Road, Bramhope, 
Leeds. 

Virgin Games, 
61 /63 Portobellow Road, 
London W11 BDD 

Sporting Forecasts 
Bureau of Infcrmation Science, 
Commerce House, 
High Street, 
Chalfont St Gles, 
Buckingshire. 

Program 
Leap Frog 
Atlantis 
Five-a-side soccer 

Killer Gorilla 

Croaker 
Moon Raider 

Muproc 

Road Runner 

Bug-Bomb 
Landfall 

Space Adventure 

Horse Racing Forecast 

Price 
£7.50 
C7.50 
£7.50 

£6.95 

£6.95 
£6.95 

£14.95 

£7.95 

£7.95 
f7.95 
£7.95 

£19.95 
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PROGRAM DIRECT 
DRAGON 32 SOFTWARE 

4 [ | 1 

j L 
I v ^ ^ I 

Command. 
Take a modern Nuclear Submarine on 
anti-shipping patrol Stalk the enemy's 
convoys and sink his ship — but beware 
— enemy warships will be hunting youl 

Great new game specially written lor 
Dragon with full colour A ^ Q r 
graphics in Machine Code. X. A«yO 

(inc.) 

FEATURES INCLUDE 
Two undersea games In one 
• South Atlantic Crisis 
• Baltic Battle 
With animated maps and sonar screen 
Conventional and homing torpedoes 
View the enemy through the periscope 
Full easy to understand instruction sheet 

V 
V 

I k ' i J H & v 

A " 

Great New Games for your DRAGON 32 computer 

LUNAR LANDER • BOMBER • 
BREAKOUT — all in one cassette. 
Dragon Games Pack 

[uahmtw 

POKER/PONTOON 
Sophisticated implementations of two of 
the most popular card games POKER 
and PONTOON. 
Each program uses high resolution colour 
graphics. Bluff or be bluffed. 

Master Cards Player 

If our product ever fails 
to load, simply return it 

within 14 days and we will immediately replace 
it w i th refund for the postage. 
All prices include VAT, Postage & Packing. 
Send Cheques/P.O. made payable to: 
PROGRAM DIRECT LIMITED 
37B NEW CAVENDISH STREET 
LONDON W 1 M 8 J R 

Please send me the following software immediately 
U Submarine Command £7.95 inc. 
• Master Cards Player £6.95 inc. 
• Dragon Games Pack £5.95 inc. 
I enclose a Cheque/P.O. for £ 

NAME 
ADDRESS 

. Postcode 



REVIEW 

B A S - 1 C 

10 FOR N=1 20 PR CHR* 30 NEXT ! RUN 
E O a — L ! 

. 1 2 3 4 5 
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' R E A D Y 
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Kathleen Peel takes the 
wraps off the COMX 35. 
With a built-in joystick and 
35k memory the new arrival 
is full of Eastern promise. 

THE COMX 35 is well made and nicely 
packaged, supplied complete with cassette 
leads, a cable to connect to your domestic T V , 
a power supply with integral three pin plug 
and a Basic Manual. 

The keyboard houses plastic keys with a 
calculator-type feel but without any loud 
speaker feedback. Because of its size it is 
unsuitable for touch typing. The joystick is 
centre-biased and produces non-printing codes 
when activated; its use is mainly for self-
written and commercial games. 

The cassette interface at 600 baud seems 
relatively trouble free and actually requires 
that both earphone and microphone leads are 
left connected. This allows a spoken header 
for each tape track which is heard through the 
computer loudspeaker on playback. Both 
program and data files may be saved. 

Expansion is through a double sided 44-way 
socket, at present no information exists as to 
the connections of th: socket. 

There arc plans for an RS-232 — Centronics 
interface to take a suitably badge-engineered 
version of the extremely popular Sharp -
four-colour printer plotter. Floppy disc drive, 
speech synthesiser and memory expansion to 
67K arc all as they say " t o be available 
shortly". 

The machine is one o f the coolest running 
micros I have seen, it barely heats up which is 
a good indicator as to the reliability o f the 
electronics. 

The Computer is based on the RCA 1802 
microprocessor — an 8 bit register-orientated 
central processing unit, CPU. Its main 
features are low power consumption, a register 
array, RO-RF, consisting of sixteen 16-bit 
scratchpad registers and 91 easy-to-use 
instructions. A summary of the registers is 
given in table 4. 

Switching on repeats a display routine 
waiting for any key other than space to be 
pressed. It then prints on the screen 

COMX Basic V1. 00 
READY. 

As you enter data it is printed in white with 
the computer response which can be selected, 
in cyan and the cursor in pink, an interesting 
use of colours for data presentation. 

Program errors are denoted by error codes 
which although easily referenced in the 
manual, wi l l be of little use to the inexperi-
enced beginner without further explanation. 
For instance "unacceptable character in 
number fo ld" is the explanation for error code 
45. 

Editing a line is simple. The line is called into 
the editor and displayed at the bottom of the 
ecrcen, the cursor is spaced along underneath 
the line to the desired position and either I,C 
or D is typed — Insert, Change, Delete — and 
the amendment made on the cursor line. 
Typing Control S puts the correction into the 
edit line and allows further changes. A second 
Control S puts the corrected line back into the 

program. The maximum line length is 95 
characters and the cursor line commences 
below the end of the line to be edited, so it 
may be displaced by up to three lines which is 
a bit confusing. Not the best editor I have 
seen, but by no means the worst. 

A novel command, Control R, rccalls the 
text prior to the last press o f the return key 
wi th any data typed after the return super-
imposed at the beginning of the line. Very 
useful for changing line numbers and minor 
changes at the end of often repeated 
commands. 

At switch on there are ?0934 Bytes Evailable 
to the user according to Print Mem. It prints 
256 less than actually available to ailow for 
stack growth. The Basic implementation on 
this micro has one major drawback — it is 
incredibly slow, taking approximately four 
times as long to complete the t iming tests used 
for the Spectrum — Oric evaluation presented 
m the March 1983 issue o f Your Computer. 

The usual selection o f Basic commands are 
available, but disturbingly the manual has no 
references to any printer command. 

This indicates the level o f standardisation of 
C O M X Basic. Table 1A lists commands 
which just vary in the keyword and Table IB 
lists commands that are either not defined in 
the dict ionary or have a non-standard 
meaning. 

Redeflnable character set 
There are no simple structures such as I f — 

Then — Else and On — Gosub tu t their 
relevance is debatable. The Basic interpreter 
inserts and deletes spaces as it merrily tidies 
up yaur data entry. As you may type PR — a 
shortened form of PR INT , there is a slight 
problem with lines such as PR I N T (A /256) 
which the interpreter resolves as P R I N T 
(A /256). 

The whole o f the character set is redefinable 
by using the Shape command, each character 
being formed within a 8 x 9 character cell. 
The two most significant bits are used to 
define the colours and the remaining six the 
pixel content o f the relevant row of the 
character. This theoretically is capable of 
givir.g high resolution and the program below 
docs thai. As you can see, not all the 
character codes arc usable within the display 
and the user is left with about 112 definable 
characters. The characters are dupl.cated in 
the top and bottom half of the character set, 
each half able to use a set o f four colours — 
Black, Blue, Green and Cyan or Red, 
Magenta, Yellow and White. 

Unfortunately, there is a slight problem, 
whenever the shape command is used, the 
screen nearly always blinks — it seems to be a 
timing problem. I f the programmer does not 
redefine characters whilsi a program is 
running then this wi l l not be a problem. 

There are no Draw, Plot and Circle 
commands which is not surprising as the 
display does not appear to be memory 
mapped. This is the hi-res program: 
1 E 0:CPOS (0,0):CLS 
2 FOR A = 32 TO 127:GOSUB 7:NEXT 
3 FOR A - 144 TO 255:GOSUB 7:NEXT 
4 GOTO 2 
7 PRINT CHR$ (AI;:B = B + 1:IF B>958 

EXIT 10 
8 RETURN 

10 Z$ "0123456789ABCDEF":FOR A - 144 
TO 255:GOSUB 5D:NEXT A 

12 WAIT (500):GOTO 12 
50 A$ a "":FOR B - 0 TO B1:C$ = MID$ 

I2S. 1 +INT(RND<15»,1):A$ = A$ + C$: 
NEXT B:SHAPE (A.A$):RETURN 

I mentioned earlier that data entry from the 
keyboard is while and the computer response 
cyan, which can be changed to a number of 
other permutations. Unfortunately there is a 
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side effect, coloured graphics entered via the 
keyboard in a program change colour when 
printed by the computet. 

Larger picture 
The machine has the usual six colours plus 

black and white. The paper colour covers the 
whole screen for all colours and does not leave 
a border like on (he Oric or Spectrum. The 
display which is 24x40 characters covers 

virtually the whole o f the T V screen and gives 
a picture almost 20 percent larger than the 
Spectrum with the same character definition. 
Spectrum definition is 24x32. Colours arc 
good, stable wi th very little noticeable dot 
crawl. The colour commands arc in table 3. 

The sound commands in table 2 are also 
good and capablc o f giving a wide rar.ge of 
realistic noises from lasers to explosion*, and 
could even provide a fair imitation o f speech 

which would give an extra dimension to 
games. Although the machinc does not suffer 
from the dreaded Sinclair power supply hum, 
there is a hum coming from the loudspeaker 
which is annoying. 

The joystick is effectively four additional 
keys which arc activated by pushing the 
joystick in an appropriate direction. These 
keys produce non-display character codes 

(continued on page 59) 
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NOW AVAILABLE FROM W. H. SMITH & SON, 
JOHN MENZIES AND BOOTS 

*r 
a i 

TRAIN 
TOWE 

•Jtn< A spectacular 3-BmazeM 
adventure for the 
4-OK Spectrum 

RICHARD SHEPHERD 

SOFTWARE 

An adventurous game of 
strategy and planning for 
the 48K Spectrum 

RICHARD SHEPHERD 
SOFTWARE 

TR AIMS YL VAN I A N TOWER 
A spine chilling adventure enter via the dungeons. 
navigate your way nrough 500 3 -D rooms... survive the 
swooping vampire tats ... reach the terrifying tDp... and 
rid the world of the evil Count Kreepie! — 
Can you survive the top of The Tower? 
Full save routine for use during the hours V & L . 
of da rk ness! tS^F^AiB 
48K Spectrum £6.50. ^ T / i / f 

A l s o a v a i l a b l e b y m a i l o r d e r ^ ^ P " < ^ 

SHIP OF THE LINE 
j )> x I * 

Command, a sailing ship... juggle your ' 
supplies, crew and firepower fearlessly^- 1 11 

battle your way up the admiralty ladder, bribe 
Sea Lords as necessary until you make First 
Sea Lord!Full save routine 48K Spectrum £6.50. 

m 

EVEREST ASCENT 
Conquer the world's highest peak in defiance of all the 
obstacles, men and nature can throw at you ... survive 
avalanches .. cross bottomless crevasses... cope with 
wayward Sherpas but don't run out of supplies! 
Full save routine 48K Spectrum £6.50. 
. Also available by mail order 

Sj^SUPER SPY 
M W A global spy chase through complex puzzles, 
- f ^ f X coded messages and 3-D mazes Follow Dr 
- ' ^ f ^ . D e a t r i s t r a ( l ••• locate his secret island cJibt uver 

^ f ^ , t h e entrance to his lair but it doesn't end 
j there! A different solution every game Full 

save routine 48K Spectrum. £6.50. 

i J i L i i 5 l L . . 

RICHARC|Sh 
SOFTWARE 
IJeafpr\ Onerous riivounis ,w.iir,«nir> Credit Card Hot l l re 0628 21107 

All progMms .iff void Mibjwt to trif condition rh.it t>wy rn,ty not tjy 1V.7 of UMW i>r 
OtfVuVne. Be 1+nt, t ired out resold Of othprwiM1 nrruMted wit'WHJt ttw wrif»f> o^rmt\w*< 
of R i c r w d snepnr 'd 

BUY TWO GET £ I OFF 
DISCOUNT: BUY THREE GET E2 OFF 

UtJYfOUR GET £3 OFF 

ALT PWCES INCLUDE 
VAT t n«T CLASS UK POSTAt>l 
OVERSEAS ORDERS ADD 11 50 FOR AIR MAIL 

« K EVEREST ASCENT •tEl.SO t 
« K TRAAJSn VA/VtAN TOWER MU.SO t 
4SK SUPER SPY MU.S0 E 
46K SHIP OF THE I WE mt 1(50 t 
DEALER PACK — 

DISCOUNT 
TOTAL { 

I mctov uah/cr<eque/PO payable to Ricnard Shepherd Software 
0) OeOrt my VXESS/VISA Card No 
w i m m e u j r a o / i Signature 

NAMF ADDRESS 

SfcNU IMMEDIATELY TO RICHARD SHEPHERD SOFTWARE 
FREEPOST |no iwmp needed). MAIDENHEAD. BFRKS, StA r,HY 



(continued from page 57) 
which auto-repeal and can be read by the key 
function. This returns the ASCI I code o f the 
current key being dtpresscd. So I f Key • 136 
Then. . . . Because o f the nature of the 
keyboard scanning routine, the use of the key 
facility in a program such as figure 2 creates 
problems and does not smoothly move the 
character around the screen. It is necessary to 
make the variable the value o f the last key 
pressed and integrate the variable as in figure 
2. This point is omi:ted from the manual. 

The content o f the manual for the beginner 
is good and quite clear but spoilt by rather too 
many silly errors. There is virtually no 
technical information in the manual. It really 
should include 1802 assembler instructions, 
memory maps, system variables and I /O socket 
connections. They may not be required 
initially, but you wi l l riot get very far without 
them. 

Glancing through the R O M reveals three 
commands not in the manual. Dos Poul and 
Tout . Dos and Pout give error code 62, 
" R O M or R O M card not present" and Tout 
reruns Ready. There appear to be R O M 
routines for double and quadruple-size 
print ing available which should be very 
useful. 

CONCLUSIONS 
• ThR Com* 35 cannot bo recom-

mended for business use as it lacks 
speed and a suitable keyboard. 

• If an adequate library of high-quality 
machine-code arcade games can be 
assembled then the Comx 35 could 
be treated as a games machine with 
computing capabilities, where the 
integration of e joystick with the 
keyboard will make for a more realistic 
arcade-style presentation than a 
normal keyboard The demonstration 
lap® containc como good machine 
code arcade-type games. 

• For a 1983 computer it has an 
extremely slow version of Basic and it 
uses an outmoded CPU which is 
unknown in today's popular micros. 

• It has an incomplete version of Basic 
and some commands have non-
standard meanings. 

• Error codes need to be more explicit 
about the nature of the error and 
could be greatly enhanced by the use 
of examploa in the manual. 

• It has a non-standard size keyboard. 

Table 1A. 
FVAL - VAL 

Figure 3. 
Program 
1 B =0 

10 FOR A = 1 TO 
10,000 

15 GOTO 20 
20 B - B + 1 
25 LET K - KEY 
30 NEXT A 
40 PRINT A. B 
50 END 
80 GOTO 25 

Program to print out character set and pause 
white space key depressed. 

Figure 2. Operating joystick, 

KEY = INKEY 

Comx 35 
RUN RUN + 

400 sees. 350 sees. 

1 FOR A => 1 TO 255 10 CPOS (0, 0) : CLS 
2 IF KEY - 3 2 THEN GOTO 3 20 A - 1 2 : B = 20 
5 PRINT A, CHR $ (A); 30 IF K = 136 THEN A = A-1 Up 
8 NEXT A 40 IF K = 139 THEN B - B-1 Left 

10 END 50 IF K - 138 THEN A A + 1 Down 
60 IF K = 137 THEN B = B + 1 Right 
70 CPOS IA, 8) : PR 

Right 

This modification is required to enaale the 80 GOTO 30 
ahove program to work. 
3 IF KEY 32 THEN WAIT (201 : GOTO 

7able t. Comx 35 standard Basic commands. 
ABS ASC ATN CHR COS DATA DEFINT 
DEG END EXP FOR NEXT GOSUB GOTO 
IF-THEN INPUT INT LEN LET LIST LOG 
MEM MID MOD NEW PEEK POKE PI PRINT 
RAD READ REM RENUMBER RESTORE 
RETURN RND SGN SIN SQR TAB WAIT 

Table 2. Sound commands. 
MUSIC Note, octave, amplitude. 
NOISE Frequency, amplitude. 
TONE Frequency, octave, amplitude. 
VOLUME Level. 

Table lb. Non standard Basic commands. 
CALL (NN, a, b) 

Table 3. Colour commands. 
COLOUR IN) Where N - 1 to 12 and 

represents the colour 
combination used for 
keyboard input and 
computer response — 
initially set at 12. 

SCREEN (N1 where N - 1 to 8 and 
represents the background 
colou- — default wit to 1, 
Wack. 

CTONE IN) N ^-0: computer response a 
shade brighter than the 
screen colour. N =0; effect 
turned ofl . • 

Colour and screen are global and affect the 
whole of the display. 

CLD 
CLS 
C°OS (Y. X) 
DEFUS NN 

DIM 

DLOAD 
DSAVE 
E0D 
EOP 
EXIT N 

FIXED N 

PNUM (exp) 
FCRMAT N 

INUM lexpl 
PLOAD 
PSAVE 
RND (N) 

RUN N 

RUN 

SHAPE (A 
TIME (T) 
TIMEOUT INI 
TRACE(AI 
USR INN, a, b) 

Transfer execution to machine coda routine at address 
NN passing data a and b into R8 and RA. 
Gear all strings and arrays. 
Oear screen from current cursor position. 
Place the cursor at position Y.X. 
Creates a space between variables and the start of the 
piogram (NN) to be used for machine language routines. 
A maximum of 26 arrays limited to 255 in any dimension, 
also 26 strings maximum. Destroyed by Run, New, CLD 
and perhaps Editing. 
Load data stored by a previous DSave. 
Save data for subsequent retrieval by DLoad. 
Prints hex address of end of data. 
Prints hex address of end of program. 
Unconditional branch to line N If used as an escape 
from a For/Next loop it should jump to the next level 
dewn of nesting if applicable. 
Formats the printing of all numbers. N is number of digits 
to the right of the decimal point 
Round to nearest whole and conver to floating point. 
Specifies field size N for printed numeric data until turned 
o f . 
Round to nearest whole number and convert to integers. 
Load program stored by a previous PSave 
Save program for subsequent retrieved by PLoad. 
Returns a random floating point number from 0 to less 
than N. A = RND (15) will not work. A INT (RND (15)) 
is acceptable. 
Runs program from line N but does not clear the data 
space. 
Ths computer replaces all interpretive branches such as 
Goto 150 with absolute addiesse^ and then Runs the 
program. 

"18 HEX numbers") Redefines character code A - see text. 
Time to elapse before Jumping to subroutine 
Address N — 50 units per second fot 1 
A30 Trace off A ^ 0 Trace on. 
As call but used as part of an expression returning a 
32-bit binary integer number constructed from R8 (low) 
anc RA (high). 

Spectrum 

1 LE~ B = 0 
20 LET B ^ B + 1 

50 STOP 

100 sscs. 

Table 4. 1802 Register summary. 
D 8 Bits Data Register N 4 Bits Holds low-order 

(Accumulator) Instruction digit. 
OF 1 Bit Data Flag (ALU 1 4 Bits Holds high order 

Carry) Instruction diqit. 
R 16 Bits 1 to 16 scratchpad T 8 Bits Holds Old X, P after 

Registers Interrupt. 
P 4 Bits Designates which IE 1 Bit Interrupt Enable. 

register is program 
counter. 

X 4 Bits Designates which 0 1 Bit Output Flip-Flop. 
register is data 
pointer. 
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I V M p u n 
HARDWARE 

OHjm- Q i < £ i l £ z 2 g r 

SELECTED SOFTWARE 
Atar i 400 w i t h 16K RAM (AF36P) £199 95 
A ta r i 400 w i t h 48K RAM (AF37S) £ 2 9 9 0 0 * 
Atar i 800 w i t h 48K R A M (AF02C) £ 3 9 9 . 0 0 * 
A l l above w i t h B A S I C a n d h a n d b o o k s 
Atar i Casset te Recorcer (AF28F) £50,00 
Atar i D isk Dr ive 
48K R A M fu i A tar i 403 
48K U p g r a d e l o r 400 
C o m m o d o r e 64 
V IC20 
16K R A M for V IC20 
C o m m o d o r e Casset te 
C o m m o d o r e Disk Drive 
D r a g o n 32 
D r a g o n Joys t i ck 
Casset te Cab le fo r D r a g o n (BC31 J) £2 95 
E p s o n Pr in ter MX80F/T (AF40T) £447 35 

(AF06G) £299 95 
(AT44X) £99 95 
(AF45Y) £99 95 

(AF56L) £339 0 0 * 
(AF47B) £129 95 

(AF53H) £59 95 
(AF48C) £44 95 

(AF50E) £299 99 
(AF57M) £199.50 

( B C 3 0 H ) £19 95 

M E N T A 
F l o p p y Disk 
5 C12 Data Casset tes 
Joys t i ck Con t ro l l e r 
Joys t i cks (Pair) 
Le St ick 
Ful l deta i ls al l above n M A P I IN c a t a l o g u e 
* De l i ve r y n e x t d a y by D a t a p o s t 

(XG28F) £115 00 
(YX87U) £2 50 
(AF61R) £1.99 

( A C 5 3 H ) £7 50 
(AC37S) £13 95 
(AC45Y) £24 95 

ATARI 
Attack At Ep-Cyq-4 

"Eajfl Buggies 
Candy Faclory 
Claim Jumper 
Defender 
Forth 

"Frogqet 
Galax tan 
Gort 

•Hetlhre Warnor 
K-ra/y Shootout 

"Moon Shuttle 
Pac-Mnn 
Pamt 
Picnic Paranoia 

'Preppie 
Qix 
SAM Speoch Synth 

'Shamus 
Soltporn Adventure 
Starcross 
Synassemblor 

"Zaxxon 
Zork I 
Zork II 
Zork 111 

"30-Supcrgraphics 
Plus over 280 other 

-1E-16K-KFS4J 134 95 
-1C 16K KB74R £22 95 

1D-32K KF53H £21.95 
-1E-116K-KB67X £34 95 

• IE-I6K-KF10L £29 96 
- I D 24K-YL29G £62 95 
-1C-16K KB68Y £2295 
-1F-16K-KF 11M £29 9b 
-1E-16K-KB44X £34 95 
1C-32K KF02C £27 45 

1E-8K-BQ63T £34.95 
-1C-16K-KF22Y £27 50 

1E-8K-BQ71N £29 95 
ID 48K-KB22Y £29 95 
- IF 16K-KF13P £34 95 
1C-16K-KB07H £21 95 
• 1E-16K-KF16S £29 95 
1D-32K-KB15R <47 19 

-1E-16K KB90X £34 95 
-1D-40K-B093B £20 64 
-1D-32K-KB37S £2995 

ID 48K-KB83E £38 95 
1C 16K-KF20W £31 50 
ID-32K-BQ94C £29 90 

-1D-32K-BQ95D £2995 
1D-32K-KB31J -29 95 

1C 40K BQ29G £31 95 

COMMODORE 64 
Temple O! Apshai (Part 1 > -ID-BC57M C27 45 

-ID-BC58N £13 80 
-ID BC59P £13 80 
-1D-BC600 £20 75 
-1D-BC61RC20 75 
1D-BC62S £27 45 

MICROWRITER 
The new hand-held word processor 
that eliminates the need tor a typist 
You can learn the Mcrownl ing technique 
in less than an hour and produce 
per f ec t l y Ivpod text the 5amw f lay 

Micrownter (AF62S) £485 « £72 75 V A T * 
Complete Word Processor Package 
IMicrowriter printer and load) 
(AF63T) £1 455 t £218 ?5 VA1 * 
Available ONLY by mail order or trom 
WESTCLIFF shop 

* Delivery next day by Datapost 

I 

Upper Reaches (Pan 2) 
Curse Ol Rh (Part 3) 
Sword Of Fargoal 
Crush. Crumble & Chomp 
Jump Man 
DRAGON 
Berserk 
Black Sanctum 
Dragon Trek 
Galax Attax 
Guest 
Wi iard War 
Plus 30 other titles for Dragon 
SPECTRUM 
The Hobbit (48K| 
Timegate (48K) 
Space Inliuders (16K) 
Meteor Slonri (16K) 
Che<« Player (48K) 
Speakeasy (48K) 
VIC20 
Crmn Crumble A Thnmp (MfiK) 

1C-KK10L £20 75 
Datestones Ol Ryn («16K) -1C KK13P £1380 

I t - I H J ^ H L i d 95 
-1C-BC78K £7 95 
-1C-BC82D £9 95 
IE BC79L £19 95 
1C B C 4 t U £7 95 
-1C-BC83E £7 95 

1C-BC88V £14 95 
1C-BC89W £6 95 
1C-BC90X £4 95 

-IC-BC91Y £4 95 
1C-BC92A £6 95 
1C-BC93B £4 95 

i | 

n 

Invasion Orion (+16K) 
Monster Ma*e 
Piatt ermania 
Princess & Frog 
Rescue At Rigei ( ' 1 6 K > 
Ricochet | *8K) 
Sword Of Fargoal ( ' 16K | 
Tank Arcado 

-1C-KK12N £17 25 
•1E-KK11M £27 45 
IE KK14Q £27 45 

-1E-KK16S £29 95 
-1C KK08J £20 75 
1C KK15R £13 80 

-1C-KK09K £20 75 
-1C-KMI8U£11 95 

Plus 80 other titles tor VIC20 

"Disk versions also available though price 
and memory s/7e may be different 

Send SAP now tor our new sottware leallct 
with details ol all programs added since 
Maplin catalogue. 
Order As XH52G Issue 4. 

Pi 
\ 

H 

SSx 

m 

The brilliant new colour computer 

SORD M5 m. 
i 

If your order contains over £12) worth of 
computer hardware apply now for interest 
free credit by telephoning Mail-order 
(0702) 552911 London Shop 01-248 0926 
B i r m i n g h o m S h o p 0 2 1 - 3 S 6 7302 S o u t h o n d 
shop 0702 554000 or write to P O Box 3, 
Rayleigh Essex SS6 SLR 
You pay 10% down, then 10% per month 
(or a further nine months (to nearest 
penny) 

Credit quotations on request "this otter 
subiect to approval which can take up 
to 48 hours (APR - 0%) 

7 A superb new home computer 
wilh one of the rnosl powerful 
colour video processors 
available An incredible 32 
sprites simultaneously 
a n d I R K r>f HA IV 
dtnlioatpd to graphics 
alone Powerful ZB0A 
(3 5MH*) main processor Three 
lone gonorators and noise 
generator all with envelope control like a 
mini-synthesiser Complete with BASIC and superb handbooks 
for beginners A I this lor |ust £18995 (AF64U) 

m . 

* d. 

i 

11 

Maplin Electronic Supplies Ltd.. Mail Older: P.O. Box 3. Rayleigh Essex 
SS6 8LR. Tel Southend (0702) 552911 (Sales). 
Demonstrations at our shops NOW. 
159-161 King St., Hammersmith. W6 Tel. 01-748 0326. 284. London 
Road. Weslcllff-on-Sea. Essex. Tel. (0702) S54000. Lynton Square, Perry 
BarT. Birmingham. Tel. (021) 356 r w i . 
All goods delivered In UK mainland carriage paid, but add 50p It total 
order less than £5 except catalogues. Orders Including Items marked * . 
delivery next day by Datapost. 
Subject to avalabillty. All prices include VAT unless shown. Prices 

i i 

i 
i 
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Please add 1S% VAT to all prices 

sinus i 
FORTH £185 00 
Full FIG Forth 
CHEDIT £24.50 
Character set editor 
ISLES OF ARTUAN £19 50 
Extensive Adventuregame 
OTHELLO £19.50 
With fine graphics 
MAZE RUNNER £14 50 
Thinking Man's Maze Game 
RX £90.00 
File Transfer Program 

A&ur/9taw 
TINY WORD £24 50 
Comprehensive Word Processor 
EDITOR/ASSEMBLER £29 50 
The first Z80 Ed/Ass for the 
NewBrain 
DISASM £14.50 
Disassembler 
MCMON £14.50 
Machine Code Monitor 
ACCOUNTS £22 57 
Compiitftrisfiii rash/hank hook 
DATABASE £22.57 
Information storage 
CARD INDEX £30 43 
Mult ipurpose data rranagement 
program 
FILE MANAGER £20.00 
Creates and maintains records 
HOME BUDGET £8 66 
Keep track of your home finances 
GOBBLER £8.00 
Negotiate a mazo fillad wi th 
hazards 
STAR TREK £8.00 
Save the galaxy from the Klmgons! 
COMMODITY TRADER £8 65 
Gamble on the Commodity Market 
MASTERMIND f 8 65 
Guessing Game 
SLOCK HIM IN £8 65 
Obstacle Course Game 
FRENCH VERB £8.65 
2 programme Database 
FRENCH CONJUGATE £8 65 
French verb conjugation 
FRENCH VOCAB £8 65 
? pan Database 
FOOTBALL FORECAST £25 00 
Sophisticated Pools Forecasting 
HORSE RACE FORECASTING 
£24.50 
The Serious Punter's Aid 
TYCOON/PELMANISM £8 65 
Two programmes ir one 

» KUMA « 
COMPUTERS 

11 York Road, Maidenhead, Berks SL6 15Q 
Teh (06?8> 71778/9 Telex: 849462 TELFAC.KUM 

s H A l R p M Z 
" B O A 

WDPRO (Disc) £79.95 
Professional Word Processor 
MAILPRO (Disc) £69.95 
Mail List forWDPRO 
DATABASE (Disc)£59 50 
Information Storage Solid State 
Recommended 
EASIVAT (Disc) £89 50 
Compact VAT accsunting system 
FORTH (Disc) £49 50 
Delivery t.b.a 
2EN Editor/Assembler £37 50 
Editor AssemblerC.P.M 
HISOFT PASCAL 4 (Disc) £40.00 
Compi l ing PascalC.P.M 
WDPRO (Cassette) £39 50 
Professional Wordprocessor 
DATABASE V3 3 £29 50 
Solid State. Information storage 
EASIVAT (Cassatle) £39 50 
Solid State VATa:count ing system 
CALC 3 1 (Cassette! £34 50 
Spreadsheet Calculator 
FIG FORTH (Cassette) £34.95 
Fully structured self-extending 
language 
FORTH TOOLKIT £14.50 
Forth word definitions 
HfSOFT PASCAL (Cassette) £35 00 
Compi l ing Pascal 
BASMOD £17.50 
Modif ies Sharp Basic SA 5510 
ZEN £19.50 
Z80 Editor/Assembler 
DISASSEMBLER £10 50 
Zen compatible Disassembler 
DYBUG £17.50 
Machine Code Program debugger 
MICROTYPE £39.50 
Touch Typing tutorial 
HOME BUDGET MKIII £14 50 
Home accounting system 
CURSED CHAMBERS £10.50 
Adventure game 
QUEST £5 50 
Adventure game 
PAK MAN £8 00 
A great alternative to Space Invaders 
PARAGON £5.50 
Adventure game 
CASTLE QUEST £8 50 
The latest new Ad/enture Game 
ELECTRON 22622£8 00 
Space game very fast 
f - L Y U N t f 10.50 
Flight Simulator 

ASTEROIDS £8.00 
Can you survive the Asteroids bolt 

• THE SOFTWARE LIST> 
FROGGER £8.00 
Guide the frogs safely home 
FENDER £5 50 
Fly a high speed space cruiser 
MILLIPEDE £8.00 
Fight or evade s giant Miilpede 
4D £14.50 
Time warp ing strategy game 
TOMBS KARNAK £8 65 
50 level adventure game 
CAVF niVFRfftOO 
Beat the trolls and find the hidden 
chalice 
LABYRINTH £8.65 
Escape from a 3D ma*e 
PRUNES OF PENGE £8.00 
First polit ical ar:ade game 
CAMPAIGN 14 £8.00 
Defend the Universe against alien 
attack 
PELMANISM £8.00 
Memory Test Game 
MIDAS £8 65 
Pursue a fast, tncky opponent 
GLOBAL WAR III £10.50 
Can you w in WVV III 
SCOOP £10.50 
Edit, print and cistribute a 
newspaper 
THE TOMB £10 50 
Explore an Egyptian tomb 
COSMIC SCRAMBLE £10 50 
Attack theahenstronghold (Hiscore 
21070) 
ENCOUNTER fB.65 
Rescue a kidnapped girl from thugs 
GOLF £8 00 
A round of Golf w i th your Sharp 
TREASURE ADVENTURE £10.50 
Adventure Game 
MAP OF THE U K. £10 50 
Educational U.K. Geography 
KINGS & QUEENS £10 50 
English Monarchs since 1066 
- Educational 
SEND FOR NEW MAY CATALOGUE 

M 2 
S O B 

WDPRO (Disc) £79 95 
Professional Word Processor 
MAILPRO (Disc) £69 95 
Mail list for WCPRO 
SUPERCALC (Disc) £190 00 
Spread Sheet Calculator C.P.M 
PERSONAL PEARL (Disc) £185 00 
Program Design Package 
DtSMOD (Disc) £39.50 
Recover lost CP/M Files 
TX (Disc) £80.00 
CP/M File Transfer Program 

FORTH (Disci £49 95 
Fully structured self extending 
language 
HISOFT PASCAL (Disc) £40 00 
Fast Pascal Compiler C P M 
WDPRO (C»ss«tt«) £39.50 
Professional Word Processor 
FORTH (Cassette) £34 95 
Fully Structured Self extending 
language 
HISOFT PASCAL (Cassette) £35 00 
Fast Pascal Compiler 

commodore 

DATABASE £21 30 
255 pages of 10 items 
NON-VAT ACCOUNTS £21 30 
Up to 80 eni i ies/monlh 

S inczl ai • ii" 
MAP OF THE UK £10 40 
Educational J.K. Geography 

ATARI 
ADVENTURE PARAGON £8 65 
New Adventure game 

EPSON HX-20 
DESK MASTER 1 £29 50 
Office Aid Calculator program 
DESK MASTER 2 £29 50 
Word Processor 
DESK MASTER 3 £29 50 
Spread Sheel Calculator 
DESK MASTER 4 £29.50 
The Friendly Terminal 
DESK MASTER 6 £19 50 
Decision Maker 
DESK MASTER 7 £19.50 
Editor/Asse-ribler 
HOME BUDGET £17.35 
Home Accounting System 
HORSE RACE FORECAST £24.50 
Winorp lacs it's o winner! 
COMPUTAX £49 50 
Personal Income Tax Planning 
DATABASE £ 29 50 
Plus lots mere 

FORTH £85.00 
Full FIG F o m 
TX £80 00 
CP/M File Transfer Program 

tEHMS: Pitmse add L' <M po«t p.K«i"y 
choqup o' crodil caid ordeiiover C'O.OOin I 
O" (lul 24IIOU' artMpltOM MirW'Cr 

to <.ir<i«'i> und*i ClOOOct'l'Ate o" n I <M»H. 
IhoU K lolflotvonwl r>B<1<l< a d ur<1«* Accept*! 

I'lrjur 1 it'll ho» for infotniiiiioii rr^uifrd, aiui witd coipon 10; 
KunttCompuirrvLtd. 11 YorkRa«t, Mudcnht *d. Brrkt SLr> ISy 

• SIRIUS-1 a 
n SHARP A - B • 
• OSBORNE-1 • 
• EPSON HX-20 

• NEWBRAIN 
• COMMODORE 
• SINCLAIR 
• ATARI 

• • 

SAM l 
A DDK ESS 

••<>* i f :or>r 
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DO YOU WANT A WORD PROCESSOR FOR YOUR BBC 
OR A WORD PROCESSOR FOR YOUR BBC ? 
Yes there is a difference between word processors and we can offer the best because it's the 
FIRST PROFESSIONAL DISC BASED WORD PROCESSOR FOR THE BBC COMPUTER. 

The MERLIN SCRIBE uses the disc on your computer the same way that professional systems costing 
many hundreds of pounds do. 
Until now any document you wished to create has been limited to the few pages which could be squeezed 
into your computer memory. This means the computer is really using the disc as if it were a cassette! 
The SCRIBE can create documents far greater in size than the computer memory, and really uses the disc 
as it was intended to be used. SCRIBE automatically loads and offloads pages between disc and memory 
without you even knowing it's happening! 
Amongst the many super features available are; 
* Optional 40 & 80 column screen format selection. 
* On screen formatting - you see it as it's printed INCLUDING UNDERLINING. 
* Right justify, word wrap, insert, delete, move copy & centre. 
* Document nrerge (will merge two documents into one from disc). 
* Addresses all four drive units allowed by your BBC disc system. 

Plus many more professional features. 

SCRIBE comes in ROM with five minute fitt ing instructions, printer utilities on disc and a comprehensive 
m a n u a l ' PRICE £59.95 
Also MERLIN SCRIBE in ROM for cassette machines £29.95, and on tape £19.95. All prices include VAT. 
Post and Packaging 60p. 

MERLIN COMPUTER PRODUCTS (BUCON LIMITED) 
VISA | 18 MANSEL STREET, SWANSEA, SA1 5SG. TEL (0792) 467980 

GREAT VALUE FOR MONEY WITH OUR 

SPECTRUM 
SOFTWARE 

GAMES FOR THE 16K OR 48K SPECTRUM 
MONGOOSE (M/C) A BEAR ISI.AND £4.9S 
Hast and furious arcade anion with <h<« colourful high speed (taints 
REVERSI (M/C) A POKER DICE £4.95 
Classic strategy and addictive gambling (tames 
MME I I M ' (M,'C.') A TANKS £4.95 
A superb IAK lext adventure and a collection of mind stimulating puvj^s. 
M AGIO CASTLE ( M / C only) £4.95 
A tripping text adventure. Rescue the princess but beware of booby t fa) i . 
JI> MAZE OE GOLD (M/C) £5.95 
Ama/ in( lul l colour, high resolution views as you walk around a large tabvnmh. 

EXTEND SPECTRUM BASIC <I6K OR 48K) WITH 
WHITE. NONE AMD GRAPHICS (M /C ) £5.95 
Adds many useful commands 10 BASIC including a WINDOW system and true 
EXPLOSION lype sound i f f ecu Extensive manual supplied 

EDUCATIONAL PROC.RAMS 
< I.MI 45.V5 
A widely used O' levd teashing language available for IftK or 4*K Spectrim. DRAGON 
31 and IAK 7X81 Supplied with a comprehensive manual. 
HA I. £5.95 
Another popular ' ( ) ' level teaching language for a I6K or 48K Spectrum. 
V I M ! A I PROCESSOR £5.9? 
Provide! an on screen display of a simple micro-processor illustrating its internal 
operation as it runs your programs. With comprehensive manual. For the I6K or 48K 
Spectrum. 

OUR SOFTWARE IS NOW AVAILABLE FROM 
MANY COMPUTER SHOPS NATIONWIDE, OR 
DIRECT FROM US BY POST OR PHONE. S .A.E. 
F O R D E T A I L S . D E A L E R E N Q U I R I E S 
WELCOME. 

GILSOFT 
30 Hawthorn Road, Barry 

South Glamorgan, CF6 8LE 
Tel: 0446 736369 

T E L E P H O N E Y O U R 
O R D E R WITH: 

M ES 

M l 

Are your finances driving you mad? 
Do you find that working out your 
finances makes your head hu7.7.? 
On ynn «n« rnr? 
Don't worry, r.ow you can have 
Hilton's Persona! Banking 
System on your side, giving you 
a clear head start end 
(hopefully) pulting you back 
into Ihe blank! 
Mnintnin permanent records 
and fully detailed statements of 
your finances including: 
* All cheque book transactions 
and bank receipts 
* AU standing order payments 
Automatically Processed 
I monthly, quarterly, six-monthly 
or annually and for set number 
of payments) 

In addition the ability to 
search, locale, delete or 
rnrrer t prnvinns entries. List 
by category facility is included. 
Additions Bank Reconciliation 
module available to 
automatically match yuur Bank 
Statement lo your Personal 
Hanking System account. 
Full instructions included and 
guaranteed after sales 
maintenance provided. 
* PBSZX81 £8.85 (I OK) 
* ZX SPECTRUM £9.95 (4RK) 
* DRAGON £B.9S(32K1 
Hmnl recMScilUlloa <r« aa* wllb *b*ra| (S. 
Auk. for the PBS your local cunvputnmlorsj 
OKtir.K bv POiT !• par l iv ing mn< hinwl 
OR nt Ihti POST OFFICE umng 
IRANSCASH ACC0UNI tOi 9 JS? 

HILTON 
MPUTER 
RVICES 

Hilton Computer Services Ltd 
(Dept VC1 14 Avalon Road, 
Orpinfton, Kent BR6 9AX 
* YOUR PBS IS NEVER OUT OF DATE * 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 

SOFTWARE 
(available an cassette only. Prices include VAT and post and 
packing) 

ORIC FORTH language. Requires 48k machine. 
Price £15 SO 

ORIC BASE lor the maintenance of personal and small 
business information. Requires 48k machine. 
Price £15.40 

ZODIAC adventure game. Requires 48k machine. 
Price £10.39 

ORIC CHESS Requires 48k machine. 
Price £10.39 

ORICMON A complete machine code mcnitor. Either 16k 
or 48k machines. 
Price £15.90 

HOUSE OF DEATH game Requires 48k machine 
Price £10.39 

MULT! GAMES PACK 2 Requires 48k machine. 
Price £7.30 

ORIC MUNCH game. Requires 48k machine. 
Price £ f l n?, 

PRINTER £ 1 6 9 . 9 5 inc. 

• l - H m m i i i i i i i I a 

I I 
I - J MMMm -̂ - ^ • 1 

•l--

• i M M f l 
Oric Products are pleased to announce the release of the 
four-colour printer. 
The Pr nter uses standard 4 inch paper and is switchable 
between 40 and 80 characters per line 
The.writing mechanism is a clevei arrangement of four 
miniature ball-pant pens (red, green, blue and black inks.) 
There are 15 programmable character sizes and four different 
drawing angles. 
The pen plotting facility allows the drawing of complex 
diagrams and pictures. 
The prce includes an integral power supply and printer lead 

You may place your order by phoning our telesales number on ELY (0353) 2271/2/3/4 or by completing the postal form below 
Description Qty Pnoe Payment may be made by cheque, postal order. Na me 

Sarclaycard Visa or Access. 
All cheques and postal orders should be made 
payable lo Tansoft Ltd 
For credit card payment please quote Access, 
Bardaycard Visa No 

Address 1 

All orders should be sent to Tansoft Ltd. 
3 Club Mews. By. Combs CB7 4NW 

Full colour brochure and software catalogue 
1 

is available on request. Trade enquiries wolcomo. 
TOTAL I J . 

A l l p r i c e s a r e i n c l u s i v e of V A T 



Table 1. Variables used. 
0$ array of object descriptions 
1 array of object locations 
i number of objects being 

earned 
set pointer to subroutine that 

deals with the current location 
up, do, we. 
no, so, ea pointers to surrounding 

locations 
1$ current location description 
i$, a$, b$ input string, command and 

parameter respectively 
init pointer to initialisation routine 
n For-Nent control variable 
fed, found, 
sp, und, various flags 
unc 

TIME 
ID I I I at-"" . ICI I r i 'U i l £ l l-Oi LET u l ' IOWi LE< Inl t-SOOO 
n /Uirt.lrt, wwfif^ '1. c ^ v m in, Ti nn mm niII.., 
19 In I UUH I ol * 
20 I* I nn-Oi U l M-nni LEI ««>nQI LET What LEI tip-no 1 LEI dorna 
JO LT I I »- • • 1 GO Mill ••< 
40 CLB • PRINT I* 
AO LEI tOundaOl FOR n- l Til l l l l H I -1 L4K» t lr I IN I u l HUM VII III no ro *O 
6! IF HOT found 1F«N PRINT I FRINT can a**. . . " ) LM tnuno-l 
45 PBINT ' a 'mt<fil 
TO NE'T li 
ao na TO too 
W IF »»-'louk' (*4D lOl tniKid IKN PRUKI ' I t i n * M anything «hki* | -

loo line . O I . I U I INF-UI "Win wiail > an '1*1 L t w i n ir n - ' - i r .n TIO M i ••• 
102 fan n- l 10 LEW 1*1 If Hint ' ft- MID i« lnl ' *~tB LET i«(ii-i;u.< il.w* > 

• In I»3I! 
103 fCIT n 
109 IF **t>l?40 AND HH0I.4D IHFK fHII I In* dug aiuk* and H U M v'M " i 110 TO 

lOOO 
107 SO QUB 300l PRINT IF* 6|at| ' "Ibt 
110 IF .»-•"" AM) HO TllO LET Hl-ni l l DD TO ZQ 
ITO IF *••'•»" WO au IKH LCT u f m i DO TO 
I I F m i m« k t m w i no ro 20 
140 IF a*- '*- AMI ** IMF*. IL L WI *MI III) TO JO 
130 If af»*d" AMI do l i l t 111 a*t-doi 1111 TO TO 
133 IF • l - ' i i " ll»N IKI IO*IOO 
I1A IF . • - 1Tl l tTN DO W 
170 IF a»a'h*lp" THTN P» HI 'No Chan, a *l (K) 10 tOO 
I HO IF • f u l l ' (IK THIN DO 10 2000 
190 IF • t - ' n u f 0« at-'drop- Till N SO 111 4300 
200 IF .•"-ut>«i' THEM ao IO 3SOO 
203 ir • • - ' I N . r THEM SKI IO .1300 
210 i r I f ' l w f THEN no TO AO 
213 IF AT-.-**!*" THFN eg IO 4000 
J20 IF at 'l,ri«F* IIH *«-'*«ta»h' llll N W 111 M00 
233 IT a*- ' l ight" THEN BD TO 7TOO 
2SO IF • • • ' r w l ' THEN DD TO 4300 
240 IF .1--unlock* THEN K> TO 300Ci 
ago IF . I - ' I - IHIN on NM aoon on rn too 
7*0 IF a4-'lna*rt" 114 N Dtl TO 7000 
273 IF a4-'qolf H4 N mi TO WOO 
:oo ir at-"»av»" H C N 6fiv|: T i ^ t n i c n * LINE 2 0 I fftiNT ' T » I F Y « vcnjrv M i GO 

TO 100 
49t> IF I EN at-1 IF»N FftlllT " I run I "I (W) HI 100 
IW PRINT " I tan t >|at| * |b t i " " I I SO II luO 
304 IF i•( !>-• - AlaO LtN I • - I Tl-CN LCr H - 1 4 I Z TO I • tJO to SO0 
302 LET -41-Ox II I a«-"Hl LET t i t-"" i TO« n- l TO LtN i t 
303 If I t n . l " ' ' WD Mtl ap r'«N i r t «l>-ll 00 TO 
310 IF Hill ap THINLFI i l ' i l - l l m l 
313 II ap ll»w LF.T m t m i l l n l 
S30 NCi" n 
StO BETORN 

1000 LET I«-"Vou af a in « (uraat 
IOIO LET no-ITWi LFT ao-1030 
1020 MlIUNN 
1050 l i l H*"V<W a f . in a Form 
a' inq In lha aail .* 
1040 LEI no-10001 LET aa-1090, LET -a-1060 
1030 K» I liftN 
IOAO I t I I t - •vo l a n In a d u r i n g . In Thi 
ba a PL-nar M V I , Ealt a»at. " 
1070 LEI H-I030 
iono nr nif<N 
lOOO II I lf-"Voo ar« in 1*1* I or at. I 
1100 l i t ua-10301 i n »a«l l» 
I I 10 FIT M.'PN 
1120 LCI l l - 'T f t i I n in t H l o r t t l . Ilwou^ 
ah*. T>ia pa Lit i t f i i a t t l and tliara la a iavt 
I I J O I E T aa-1 JOOL LET W L O F O L LET »o-ll30 
1140 HF lliflN 
I ISO LET ll-*Vsu tfm in a u a l l cava. Oayl i jnt 
« door to Lha HIi. and an ofianmg to tht aoutn. 4 

lieo LET lo- l ieoi LET no-11 
I I TO HflUIN 
l l t o IF I I • - • v o-. • ' — In • I arg— rawWI. » » — — • Ivlm) lit —— . • l» I. —T 
a ahalaton In anothti . Tta Ortly an I I I I tn lha north," 

I I W LET N O - I I S O 
1200 BtTUBW 
1210 LEI ! t - ' I can I am t Ihtnj I" 
1720 I I 1 i.p-l 130 
I2JO RC1URN 
1744 LET I •-"Vou ar a in a lung paaaago. vou f- all liaa* 11a aound cf dripping 
mr. To lha north la a atair HlUi a I ar g* dog alaaping on thaboTTo* *t«p." 
I7SO I I I ao-1210 
1760 RETURN 
1770 LEI tl>rtvoo ar a on i t m i n d in lha canlrw of tit* l*F«. f Ftir a la I hoi 
• In tm ground mlh a atair in I t . ' 
1200 LET dtl-l7to 
13-70 RT1URN 
1300 LCT It—' Vuu i t a baaidi a lata. Thar • la an lalmd In th i irirdla pi lha 1 *F 
a. To tni i * I hi loraal and to tha north la a rocW»rii." 
1JI0 IF I nu-l iTO! I FT H-I I20 
1170 RFIUHN 
l l i o LET la-'vou ara In a roCHIrr. Th* laF* la la Iha Mill I anil Ihpia a. a ana 
• m i l l t o t h * 'ior I It Ca lk* ara aoutn and n o r t h . ' 
1340 LCT n o o l M O l LET ao-1100 
1330 HI. ILHN 
13*0 CLS I PttlNI * l haw* Jti»l tallan Into * »-anp. Glng. Illi.g.. ring " I 00 
TO MOO 
1390 I I r It-'Yca. ara In a ahruhhlrv. Tit* laFaia to th* t i l l Th* Fnriat I t Foth* 
louth, arid **a4ow la to th* north,' 

1400 ir.r no-l420l LfT ao-IOOO 
i a in «t n»N 
1470 LIE Ita-Vou ar* in a **adow. Ih* lad* I* ID th* *rmth aaai. To Ilia aoo 
th la Ih* *tiruliti*ry and To th* aaal la a Iniaf . 
14Jo LLT **-14301 LIT ao-l3V0 
IttO IICTUflh 
L4SO LET IF-'Tim ar* *L lha I out of * I i m * . Than I* no dour too* a**n. To th* 

I * tha ***il<*r aod III th* aaal ara »ni» l a r t t i " 
I4AO I I I w H W l 111 i m l W>l 111 Liit-I I K 

Thar* *r * p*tha I lading north and w u l h . ' 

mth patha loading north and *aal and a 

i t n t r * l« * 11 la atarhln*. Mhich tar 

fill* * 1* * oath running **vt-M*»t. 

a qap to th* north yco tan a** 
to Ih* ttnilh, " 

l a t o tha t r t h . Thar* n 

-ai 

14 IO HF IUHN 
I40O LET l « > " y o u a r a a t t h * Lop u l t h * t u n a i . To t h * a o u l h t a n a * * t h n l i t 
• w i l h I h * t a l a n d l a t h * t t n t r a and L i t * l o t v a t t i * r o n d . I ' I i n * i i n t r a . < t h 
* p i * t f i tr i l a a g * * * c a a * Ml t h a g o l d i r i m a i d * . 4 

1 4 * 0 LET d o - 1 4 3 0 
I300 KFHINN 
TOOO IE 1 3 t i 4 h P I I H I " I c a n t c a r r y any n o r * >»i GG I D 100 
2002 If b«-"" TFCN TRIHT at 11 -I,at 00 TO IM 
2000 LET found-Oi tOR n- l TO 12i IF .,»<o) - lti»»- K TO i l l ANH |I,i>a»« 
t ANT 113 l>*r> PRIHr ' n r . . " l LET tlnj»d*lt L£1 M h l l l l l.l* I l - i • I 
701O HE i f n 
2OJ0 IF HDI Found IMFN W) I I ) t o * 
TO JO U0 TO 100 
7300 : r b t - - ' THEN l*VIT * 0 p * r i a m i I " i L INE S t l GO TO 2S«> 
2303 t r b *—"dour * AU> s * L ' > I 130 TX .N F H I h l Uha l J i iOr ? I CO TO I o n 
7307 I f M - ' J i > » AM) » 'J( unit t i l l N FWINI i t • l o r l M d i m b n ' ' i m l l O l o o 
- " . i n I t b t . ' d o o r ' t a i n i f i i ^ l • i h * r * l a a a t a i r M m , ' i . E l d n - l 7 l 0 i QO TO 
IOO 
231S i r bl- ' t i i a a l ' AND a a t 1 10U IIIlN I f t l h l ' I w r io c h a a t 'i GO ' O 100 
^ 1 7 I T L t - ' c h a a t ' kNO N0 I Jill T l l tM l-PINT - | l a l o c F a . 1 " I 110 TO 100 

TR B I - ' T H T I T ' 'HEN R * I N I - ( I I - I H I N I I - A M t o I C I 
111) to 4VI 

V a a i IF b t I M N NPl l I " m l o c F wha t I " I I M A n t i ID WOO 
v : o 3 IF b t - ' d ' j o r ' AltD a a t 1150 THEN P d l N t ' U h a t d o o r " i I t ) TO 100 
J007 IE I ( 7 ) TFCN n j TO ( » 
3010 i r bt-"door- IHI II , t l urid»li FtitNr ClliF 1 "I 00 10 100 
V313 IF t o v i m f aNt> >-l I 1110 linn rnlNT -Itnar chaal " I ao in loo 
'O70 IF b t - " r h t n l l i t N l i t l i n e - 1 1 F n l W l • ( . " lon t •••< l l l l TO 13l> 
VJJO iiii ro 4«9 
' 5 u 0 If b t - ' ' THIN W i l l l a i d a n i l 'I L IKI n n Ofl T|| 3300 
:310 i r lit dog' THEN 'TIInT 'Dun I ba ai 1 1 y <"| DO TO 4»v 
3320 IF U L 0 1 2 4 0 THIN " t i l l ! • T h * r * » n o dog h a r * ' * • no ro lOO 
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SLIDER 
Colin Carruthers illustrates the dangers of spatio-

temporal vortices to Spectrum Time Lords. 
YOUR CLOSE encounter with a spatio-temporal 

anomaly has left you stranded in an alien land, 

thousands of years out o f sync with your own 

time segment. Not only that, but you have 

forgotten where you parked your t ime 

machine. The object o f the game is to find 

your way back to your own time. 

When writing the game the first problem 

encountered was how to represent the various 

locations used in the program. Fach location 

requires a description, a list o f objects to be 

found at that location and a list o f the 

surrounding locations and their directions. 

The solution was to give each location a 

subroutine, where the description o f the 

s u r r o u n d i n g s and p o i n t e r s to the 

neighbouring locations are set. We Jecided 

that the objects would best be represented by 

iwo arrays, the first string array holding the 

description o f each object and the second 

numeric array holding a pointer to the location 

of each object. A pointer value of zero 

indicates that that particular object is being 

carried. 

The command decoder converts the input 

string into lower case, and splits ihe string into 

command and parameter. This allows input to 

both upper and lower case. 

The game is played by typing ir direct 

commands with verbs followed by nouns, for 

example: 

GET ROPE 
Some of the other commands recognised arc n 

for north, s for south, e for east, w for west, u 

for up and d for down. In addition, there are a 

numb;r o f special commands. These include: 

Save, which saves the current game; I, which 

is short for inventory, gives a list o f all objects 

being carricd; and R which is shon for recap, 

clears the screen and rspeats the description of 

the surroundings, Quit exits from the currcnt 

game and asks i f you want another try. 

Once you have typed the program tn, Save it 

by typing 

GO TO 9990 

This will automatically verify the recording. 

Anyone who is completely Muck may s end for 

a special map to case their frustration. These 

arc available from Colin Carruthers at 22 

Drylaw House Gardens, Edinburgh E H 4 

2UE . Please enclose a stamped addressed 

envelope and a cheque/postal order for 50p. 

Table 2. Program breakdown 
10-15 Initial set up sequence 
20 499 Main loop 
500-530 Command decoder 
1000 1500 Location Subroutines 
2000-2030 Get/Take Subroutine 
2500-2530 Open Subroutine 
3000 3030 Unlock Subroutine 
3500 3550 Feed Subroutine 
4000-4010 Swim Subroutine 
4500-4530 Drop Subroutine 
5000-5080 Initialisation 
5500-5550 Inventorv Subroutine 
6000-6030 Smash Subroutine 
6100-6220 Up Subroutine 
6500-6540 Read Subroutine 
7000-7010 Game Over 
7500-7530 Light Subroutine 
8000-8500 Titles 
9000-9020 Anotbei Game!1 

9990 Save/Vei i fy 

" I LET I U*i«l IHOi 
jsjf> ii i n? ' IWN PHIHI " i n«»« NO unit • •«» >-i nu ro int> 
' S « M I-L LI I.C- LML-T, LET UP-1270, >R|K1 NI,>.T«, 4UNC> 
IK) tO 1OO 
I t s » 0 0 TO ir •HI-IIHI MI W U M or ,»i-ijoo an WI-UW CW OR TIE 
>, r»|t*i 'Brr. Ih# h I K t c r ill* "i CIO TO lOO 
41)10 l-RIH' "Ttwa la On u l v hw» 1 in IO0 

111 lound-n l l » n-l 10 I .'I If " I I J-l I I I OHI) l(«)-0 
TIICH FH1NT . ' I LET linrfW-U LCT I <nl-*»ti LET I *" I I 
4302 ir u»- • ti*» PRINT a»i" «t..l " ' l 00 TO 100 
431" WKT n 
• 1TO It MOT K.,,,.1 IHEH mi Ml | d»> I t.jv. "IH««" 
I1W GO TO lOO 
3000 LCT undlri LET nnr-0 
-.010 DIM ot l lZ. I IH DIM IIIJI 
3U20 BE SI OWE r*>» 
30V) Mill TH»-, n 10, VnTC', I ' 'hi, •! artriar •, I K*>, "gnl ri nt^j •, IOW, • gitn-, t wo, - 11 
Amp P>ug-,I4»> 
low Drtlft *gnl cla*, • . I .'to-ch", I t i l l , 'U l l>TvMJ». Mng* , I .'!«,' UKuUr Ipl ' . I .* 
botW,11 no 

ton I,"I ro li'l IllflO Mini , I mil Nl t l n 
3IWIU Ml tlMH 
-13O0 i r l IIUU1>I E(Ht n-l rtl It) IE l ln l . « It* I. Nfill m Ml m IHO 
3310 It mil IHIN IHIH1 l ha» tM lo l ln ing. . . ' I I f I fouidal 
3SJ0 EWINT •» ' Inl 
5SJO mtl n 
3340 IF NOT found THTN PRINT I drm 1 l.ava Oivlhlng * 
3330 «* IIINN 
FTNON it I,«I F N IM-M <*TI| »I 'I I II* iiti no 'O fcooo 
ftoin IL T,» «I IIM I4*J IHEN MI to 
6"20 IE n i l TEfctt PHltl' -Notnihg to • IHI i t »l»h ••! 1*1 TO TOO 
60 TO PT11NT 1 Tinlit! I"l LCT i -1 li LET ] I?I-Wtl LET l { D - » t l OO TO lOO 

1.1 o f I IF IWI. uo II) M . . I 
f.lO*4 tl .a, l«»> /INC up TlttW , t l mat I.PI <1: •• 
&NO if U I I HCH RNITTI 1 THH. > NO WV <W • 00 TO IW 
-,I.O It un rttE* LET n l - w i OO TO lb 
MJO IBINT •! C4.i t go U|i I DO TO 100 
«i/>jO IE mil tM r>*N 'Kim 'Ttura t 4 dog |I > -•y I TV) ro too 
FC2IO LEI MTALJKH W TO 20 
6220 GO 10 49« 
(.500 If (.•-•• TMEM IWWT (Wad f i l LIMC l>»t OO TO »3O0 
t.310 If 114 >•!>«.., lot ' TlitN 00 TO *<r> 
(.370 14 M i l l THEN » l « l - I do not tN4„a OO TO 100 
WW "«!KT *tt u r n M*5— Itl Ikl4tk1 >M| fUl Tn lOO 
t»340 tn TO 
ttwo n 11?> r» IHKN nu IO w 
7010 TIIIMT nava wuaMl l i l ly . -t i l . lod > h> 4 i I< I IM • , * i 00 TO TOOO 
7300 If Hi-" tHTN !<*TJT -Llghl w"4l Tl*| LINE !>•• 80 10 7300 
/31l) If I IH< tt+N MO IO 4W 
n x l> HOIVK) Tt*« Udl nu-1240l L t l H "TIXI *t» •<• • nu l l r.iua. |* A 
• l i l r r t M In t>lt va,t 4 clafeb BHkHi In I ha , "jt * ' " t OO TO 40 
7310 MV1NT • Thjl didr. t do IIUI.1, good.", JO TO 100 
oooo CLS • T i n e S W I T C H  

MOID fftlNT " Toil l l t f lmM in th» dl«* 4nt> dL|tfit P44E . Vou 4111I t I ml 
yoiM*y bait 111 r"" r t**1 tl4a.' 
IIOZO rtllNT • Cr*44 4»y hay In i l t r t . " ! PAnoi 0 
n o l o r o » RT-^ TC IO BTCP i t DEEr . o s . m 
nwto KErtfiN 
'MIOO l»MT ' Dti ywi >41.1 lo t> y 4galn ' l * | L «• 
Win IE" at "y" IMtN RUN 
WOJO BTt» 
•JWO CLEW I C/M. •TigaQaltLlI- L INC 10, Eft I NT "VWH» "< 
IITOT 

•l PKIHT -OK*I 
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COMPUTER CENTRE 
A Member of the SPECTRUM Groups 

WIG AN 
BOLTON 
P F F i 7 Q ^ 4 9 F a h e f Q t t e u m c a * h i t » P R 1 8 0 H 

I l MnviosSlraat Wiya-.. Lancash e 13 WM 'OP 
lei W>yan (0942) 4438? C'owdWMl 

23 Oeaosqow. (ioHon Gtr Mtncnoster BLi l mm 
T#l |0?04| 33f)1 J Closed al day Wed 

Tel Preston(0??2i bb62s0 Closed Thursday 
ill in Under&liiH. Slockoort 

Cheih re SKI I LA 
Tel SlocknortC«i -4fl0 343f, Closed Thu'i 

II Btidy* Who 
Cncshiro /Ml 2AH 
Tel W«-0925> 3829P Closed Thgr* 

All ma i l order enqu i r i es to Wigan . 

STOCKPORT 
WARRINGTON 

HARDWARE 
vONl «' 32K 
MOOtl V J J* «C DOS 
MODEt »' 32* MC FCOKH lisr 
MOOtl » 32K INC DOS * KONET INt 
"A" lO B U>GIIA0E I "TNG) 
ram L>PG*AM nsr "rrisci 
CANON I • lOOK(IOCK) 
ACORN I , IOOK|'COKi 
ONUn ' « Won r/uoiO 
CANON I . 4CCK laWIK i 
CANON 3 . ICOK (TOOK) 
ACORN 2 • I00K IIOOK; 
CANON 3 > 2C0K UOOKI 
CANON 3 > 400K f»00K| 
JkLORN 3 . 400r. IhiJOK' 
PRINCE I V MONO MONTOd 
Micsovmc 14* COIOUR MONITOR 
SANYO LA" COLOUR MONITOI 
B»C CAS&RM LEAD 
HC DOS KIT 
M PADDIES 
MIC PRINTER CABLE (PA*AUtl| 
pl Dicmsw 

INC VAT 
CM9 00 
C 4 7 0 5 0 

£ 4 4 7 5 0 

£ 1 1 7 3 0 

£ 1 3 5 0 0 

£ 3 3 0 0 

E 2 0 9 9 5 

£ 2 6 4 9 5 

( 2 6 9 * 5 

E 3 8 4 9 5 

£ 3 8 9 9 5 

£ 5 1 4 9 5 

E 6 9 9 9 5 

£ 7 9 9 9 5 

t 9 4 9 5 

£ 3 8 7 5 0 

£ 2 8 4 9 5 

S 3 9 5 

£ 1 0 9 0 0 

£ 1 4 9 5 

E 16 5 0 

£ 1 4 4 9 5 

A T A R I 
ATARI 4 0 0 INC BASIC 

ATA»l 4 M + BASIC + CASSETTE UNIT 

AT A H 4 0 0 48K I N C BASIL 

ATARI 4 0 0 48K + KAS i r + CASS UNIT 
AT A HI 8 0 0 4AK I N C BASIC 

ATARI 800 48K + (ASIC +• CASS UNIT 
ATARI 4 1 0 R f C 0 « D ( R 

48K R A M EOR 4 Q 0 

xrvaoAao roa AM 
ALARL JOYSTICKS {PA*| 
ATARI 8 5 0 I N T E W A C t 

i /o CABLE 
PRINIER C A J L l 

R5 2 3 2 C CABLE 

M O N I T O R C A B U 

O E M ATA3I l i O C X I 

Q U i C K S H O T JOYSTICK 

ORIC 
omc i lo* 
C*C I 48* IMC £40 50rrw«E 

HEHE 
m i IK 
2X81 ' 6 * R A M RACK 

ZK SPECTRUM ' 6 * 

IX SPECTRUM 4 8 * 

7 * PRINTER 

INC VAT 
T47 95 
£1(5 95 
£314 95 
£364 95 
£394 95 
£329 95 
£ 44 95 
£ 94 95 
t 
t 13 95 
£13495 
£ 13 99 
C 38 JO 
£ 3500 
i 3500 
£ 1995 
f 9 95 

£ 4995 
£ 39.95 
£ 9995 
£12995 
t 3995 

LYNX 
lYNX 48K 

TEXAS 
II99/4A + SOFTWARE AND 

JOYSLLCKS 
PTRIPHFLTAL EXP SYSTEM 
DISK CONTROLLER CARD 
DISK DRIVE 
* s i n u w u 

RAM CARD (EXP TO 48<| 
JOYSTICXS 
CAssme LEAD 

DRAGON 31 INC JOYSTICK 
JOYSTICKS 

LIGHT PEN 

DRAGON 

INC VAT 
£71493 

£ 149 95 
E14995 
£14995 
£39995 
i l /vv> 
£139.95 
£ 34 95 
t 195 

£174.95 
£ 1995 
E 1295 

JUPITER 
JUPITER ACE £ 7995 

l y . i r . i T i x t ^ r M 
C O L O U R G E V I f ' 6 K 

I 6K R A M C A R O 

K J Y V K X S A N D KEVBOARO 

LIGHT PfN 

£ 1 8 9 9 5 

£ 3 6 9 5 

C 4 9 9 5 

£ 1 6 9 5 

SHARP I INC VAT 
SHARP M780A 

I INC VAT 

INC £7500 Of SOfTWARE £49995 
SHARP PC 1251 £ 7995 
SHAdPCl 125 PRINT** AND 

cASSfnf fo»Pci2}i £ 99 95 

MONITORS ^ £387 50 mii!T6VW<: la' t & M 
ÂNTU 1 4 (.OlUUP t.JfU*3 PRINa 12* GREEN £ 94 95 

H i H c m i ^ ^ H 
fPSON W80 E T 8 A 
EPSON FX80 £469 95 
EPSON MX 100 £52995 
SEIKOSHA GF 100* £339 93 
SEIKOSHA G* 2»X £264 95 
5HKWA CPS0 fRiCTIOS/TRACTOR £279 9) 

COMMODORE I 
VIC 20 + CASSETTE OWI + SCrTWARE £134 95 
COMMODORE 64 £299 95 
ON CASSETTE £ 3900 
VIC 15IJWINTHI £209 95 
VIC 1540 SINGLE n0»»Y06K D«V£ £299 95 
VIC IOYSTICK £ 750 

SOFTWARE 
BBC H I N C VAT 

ACOHNSOFT 
•-CASTiE O f R I D O l t t c 9 9 5 

' M O N S T E R S £ 9 9 5 

• SNAPPER £ 9 9 5 

A R C A D t A O I O I £ 1 1 9 5 

' M E T E O R S £ 9 9 5 

' A R C A D I A N S t 9 9 5 

•GALAXY WARS £ 7 5 0 

•CITY D E f l N C E £ 7 5 0 

•MUSIC SYNIHESISER E 9 5 0 

'SPACE NVAOERS £ 7 5 0 

A* f • 
' f R O G G E R £ 8 0 0 

I O A C C M 
• 7 4 7 f l C H T 1 9 9 1 

MICRO POWER 
• X l l E R G O R l U A t 6 9 3 

• C R O A K E R £ 6 9 3 

• C K S S £ 6 9 5 

" I A 5 E R C O M M A N D £ 6 9 1 

SPECTRUM 

SPECTRES 

SPECIRAI. INVADERS 
I'.'.TTH'.' 
AICAFA 
SCWZOIDS 
AM DIDDUMS 
OK TROPJICS 

3D "ANX 
CENIIPEDE 
METEORCHOS 
DICTATOR (48X ONIY) 
3D SPAWN Of EVK. 

' M « l * l t t o r l r 

J p P A K 

PSSSt 

O N i r K S I I V A 

M I N E D O U T 

TIME GATE 

METEOR STORM 

ASTRO MASTER 

HEATHROW AT C 

llNCL VAT 

800 
3 00 

3 JO 
350 
530 

4 93 
4 95 
4 95 
4 95 
4 95 

550 
4 30 

£ 7 95 
£ ft 95 
£ 7 93 
C 7 95 

£ 795 

ATARI DRAGON 32 
M N E R V 0 4 9 W ( R O M ! £ 2 9 9 5 C O M S I C ZAP £ 7 9 5 

PREPPtE £ 2 1 93 CUTMBERT G O C S W A l K A f t O y E 7 9 5 

PStPP'E II £ 3 4 9 5 D C H N S f E 7 9 3 

C H O M F I E R |ROM| £ 2 9 9 5 D R A G O N INVADERS £ 7 9 5 

JM* C M £ 2 7 9 5 f P O O O f R r 7 9 5 

»AJA BUGG IES £ 3 1 9 5 GALACTIC A M B U S H £ 7 9 5 

AlPSTClKC £ ' 4 93 ocxr £ 7 9 5 

Q A I V I U V r t R £ 3 4 95 K A I E R P U I A R ATTACK £ 7 9 5 

A i l EC CHALLENGE £ 1 1 9 5 M O R O C C O G R A N D PWX £ 7 9 5 

THE 1 FACTOR £ 1 1 9 3 P H A N T O M S1AYER I 7 9 3 

S ^ O E R N V A S t C N £ H 9 3 S C A R H W A N £ 7 9 5 

M t l T O O W H £' 1 93 . v r i / r i f t ? « S 

UP UP AND AWAY £ 1 4 9 5 IHE K ' N G t t 9 3 

N K R O M A S C e « ( 3 2 I O 

A U ATAS) P R O G R A M S ARE O N I 6 K CASSET 

£ 3 4 93 l U U M O ANEr t lO lO ATTACK £ 7 9 J N K R O M A S C e « ( 3 2 I O 

A U ATAS) P R O G R A M S ARE O N I 6 K CASSET IE It l t WRITER £ 4 9 9 5 

UNLF SS STATED OTHERWISE ESCAPE £ 7 93 
M A N - AVA .AB.lE O N DrS* PIEASE R I N G R A C E * HAIL I 7 9 3 

F O R P K < E S 7 4 7 f l l G K T £ 9 9 5 

VIC 20 1 I N C VAT 

SKRAMDt r £ 7 9 5 

J U M P N J A » £ 7 9 S 

TRIAD £ 7 9 5 

ASTRO H G H T H S E 6 9 1 

CHOPPER £ 6 9 5 

G R I D TRAP £ 7 9 5 

SPACE RESCUE £ 6 9 5 

P t j Z Z l t P a C X £ 6 9 3 

S C O R P I O N £ 7 9 1 

SIARSMIF f S C A P t MfcK'l £ 9 9 5 

A R C A D I A £ 5 5 0 

W A C K Y WAITERS £ 3 5 0 

CATCHA S N A T C H A £ 3 5 0 

I f i A M I T 
SPACt P H R t A K S V 4 V i 

A N M I H I . A T O R £ 4 9 5 

KREL. £ 4 9 5 

SPACE S T O R M f 4 9 5 

S K R A M B I t £ 4 9 5 

O d ACKERS £ 4 9 5 

GALACTIC C R O S S M E f 4 9 5 

O R BIS £ 4 9 5 

ALIEN S O C C E R £ 4 9 5 

HOPPER £ 4 9 5 

P J C . K M A N I 6 0 0 

COMMODORE 64 
RA8RIT 

ESCAPE MCP £ 995 
GRAVE ROWERS £ 9 95 
CYAONS £ 9 9 4 
'.ENTROPODS £ 9 95 
PAJCACUDA £ 995 

INTERCCPttR 
CRAZY K O N G I ' 0 0 

I R O G G E S £ 7 0 0 

P A N I C 6 4 ( 7 0 0 

SUWSWlAMfcf f 995 

1 LLAMA son INC VAT INC VAT 
ATTACK OP TH( Ml/TANI CAMELS £ 850 
GRID RUNNER £ 850 
RO* £ 4 93 
ENGLISH SOft 

SUPERFONT CHAR GENERATOR £ 695 
SPRITE MAKER £ 695 

BOOKS • 
KNOW YOUR VIC 20 £ 3 95 
VIC 20 PROG RF' GUIDE £ 1 4 95 
DRAGON COMPANION £ 4 93 
HE WORKING ORAGOM £ 395 
DRAGON BOO* OP OAVES ( 3 93 
POWER Or IHE DRAGON £ 4 93 
KNOW YOU* C*AGON £ 3 93 
(WAGON EXTRAVAGANZA £ 4 93 
V i c R f v f A l E D £ 9 93 
» I C i M M P M C I < » • ! 
THE WORKING 64 £ 493 
64 COMPUTING £ 193 
ATARI SOUND4 GRAPHCS £ 673 
ATARI PROG*AMM'NC» £ 1 1 73 
M A K . N G 'ME M O S T O f A l A R i £ 895 
30 H O U R BASIC (88C; £ 591 
ftfrC M ' C R O REVTAIED £ 7 93 
30 PROGRAMS (OR THT »K £ 595 
THE MC MICRO £6 95 
21 GAMIS fO* THE »»( £ 3 93 
'. YNX C O M P U T I N G £ 6 95 
I K O R I C 1 £ 5 9) 
O V E R THE SPECTRUM £ 6.95 
SPfCIRLiM GRAPHICS £ 695 
TK SPECTRUM -TANDWOX t 3 9 5 

THE ZX SPEORUM £ 3 , 95 

S P E C n t U M B O O K O P C A V E S £ 3 9 5 

PROGRAMMING I I * ZFO E l l 7 3 

PROGRAMMING THE 1!02 £ 1 2 5 0 

•KOGRAMMING IHt «0» £ 1 1 33 
BAS>C COMPUTE R G AMLS £ 7 5 0 

CASSETTES • 
C12'i 50p« 10 »« £ 4 DO 

COMPREHENSIVE SOFTWARE LISTS AVAILABLE SEMD LARGE S A E 

POSTAL CHARGES 
COMPUTERS/PRINTERS ETC 

POSTAGE CHARGED AT 1% OF 
ORDER VALUE M I N £2 0 0 

SOFTWARE 
1 PROGRAM 50p, 2 PROGRAMS 75p, 

3 OR MORE, N O POSTAGE 

SEND YOUR PROGRAMS FOR EVALUATION 
GOOD ROYALTIES PAID 

IMPORTANT NOTICE 
W e j ' c n o t a C a & h i n d C a n V o p e ' f l l i o n W e d e m o r M r a t e e Q u i p T i e ' ' l d n d g ( « e ' u s ' l u w 

acvtco We o n e r n ; i a n l c r c o i r j c 1 o s t o c a i e r s w h o h a v e a c u r r o i l c h e o u e 01 cre<3<t 

c a ' d a n a v t e A C C E S S , C ' e d t u h a r i ^ e a n o S p e c t i K i T i L . S K J S A i t r o u l S U I T l a r g e A l l 

i r t a i ' O f t x > r ! o W > o a n p l e a s e ' e d i t c a r d n o i l e i * ' - r i p x i t n e y n u C O H I ' I I ) o n i m p l 

d o w a t c h 

Pncc:. ' .unci at I'ne ,.i oatnq to PIP .-. bLt aubycl la 
to change witnoul nolK e E * O E ' ' 

All mail order enquiries to Wigan 
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S O F T W A R E 

FOR ALL 
THE FAMILY S O F T W A R E 

DRAGON 32 BBC B 
FAMILY PROGRAMS: 8 games/educat ion/ut i l i ty programs. Suitable 
for all the family £6 .95 . 

FUN A N D GAMES: 10 games for children of all ages £6 .95 . 

LIVE A N D LEARN: 6 educational programs. Suitable for the older 
child and adult £6.95. 

CITY DEFENCE: Exciting missile command game for one player wi th 
joystick £5 .75 . 

QUIZ PACK: 500 word vocabulary. Word qui? and crossword puzzle 
generator £3.95. 
INFANT PACK: Pre-school education. Learn the alphabet and simple 
counting. 100% high res graphics £3 .95 . 
J U N I O R PACK: Learn maths tables and word recognit ion the fun 
way! £3 .95 . 
EMPIRE: Defeat the evil Dragon empire before it destroys the wor ld. 
Wi th 7 wor ld maps and 8 diff iculty levels. Stategy game in high res 
graphics, for all ages £6.95. 
PUZZLER: Jigsaw puzzles were never like this! 4 puzzles, 2 levels 
and 4 degrees of diff iculty, Suitable for older child and adult £6 .95 . 

FUN TO LEARN: Recommended 
education cassette for 6 -12 years 
olds. 5 programs linked by menu, 
includes Space Hangman, Counting, 
Word Mixer, Calculator, and 
Codebreaker. Used in schools £6.95 

LYNX48K 
GRID ATTACK: Can you survive the 
grid! Fast action wi th machine code 
£4 .95 

ORIC 16/48K 
G A M E S PACK: Lunar Lander, 
Breakout and Nim. Superb value at 
only £4.95 

SPECTRUM 48K 
STREETFIGHTER: Cross the city, 
but avoid the deadly street f ighter. 
Machine code action with 8 diff iculty 
levels for only £3.95 

GENEROUS DEALER DISCOUNTS - Send now for details 
Available at Boots and all 
good software outlets, or by 
mail order (send cheque/PO) to: 

S O F T W A R E 

189 ETON ROAD 
ILFORD, ESSEX 
IG1 2UQ 

Everything for the Acorn and BBC microcomputer user. 

ACORN USER EXHIBITION 
Cunard International Hotel MJ"":"""""" 

The Acorn User Exhibition at the 
Cunard, Hammersmith will house the 
largest display of Acorn products ever 
assembled under one roof, It will be four 
days of non-stop entertainment and 
education for parents and children alike. 

The new Electron, the second 
processors for the BBC micro, the BBC 
Buggy, all the new software and hardware 
will be on show. There'll be competitions, 
prizes, Acorn experts to answer your 
technical questions, demonstrations ard 
lots and lots of bargains. 

If you are an Acorn owner, or just 
thinking about being one, you can't afford 
to miss it. 

Opening hours: August 25th-27th, 
, lOam-7 pm ; August 28th, 10anrv4 

25-28 August 1983 
Admission charges: Adults £2 per 

ticket, Children £1 per icket. 
We have arranged for nearly every 

exhibitor to redeem the cost of your ticket 
when you buy something from their stand. 

Group rates: 10% discount for parties 
of 10 or more. 

Buses: Frequent services from central 
London. 

Tubes: Hammersmith Broadway 
Metropolitan, District and Piccadilly lines. 

Car Parking: Several car parks in the 
immediate area. 

For details of exhibition stands and 
advance ticket sales contact Computer 
Marketplace Ltd, 20 Orange Street, 
London WC2H 7£D. Tel: 01-930 1612. 

pm. 

ADVANCE BOOKING COUPON Miss the queue buy your tickets in advance 
Computer Marke tp lace I td , 2 0 Orange Street , I o n d n n W C ? H 7 F D 

^ Please send Adult tickets at £ 2 Childrens tickets at £1 

— enclose a cheque/postal order i/alue £ payable to Computer Marketplace Ltd. 

. Name_ 
| Address-
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Figure 1. Decimal Loader. 

1 0 R E M « T 
C H R R 5 
2 0 F O R N = I 6 5 1 A 
3 0 I N P U T B 
4 . 0 S C R O L L 
5 0 P R I N T N / & 
6 0 " P O K E N / B 
7 0 N E X T N 
Figure 3. Main listing 

L = 0 
C L S 

L E A S T 

T O 1 7 1 1 © 

6 0 0 
I F I N K E Y * = " Y " T H E N G O T O 2 5 © 
I F I N K E Y $ < > " N " T H E N G O T O 7 0 
R f l N D U S R 1 6 S 1 4 -
L E T L » L + 1 
P O K E 1 6 4 - 1 6 , 0 
P R I N T B T 4 , 1 3 ; " P L B Y : * ' ; L ; B T 

L T " ; B T 7 , 1 3 ; " L R " ; 
. ^ i - L ^ t , A T 5 1 , 1 3 ; 
1 7 0 1 5 ; u " ; U 3 R 1 7 ® 2 4 - ; " « * ' ; B T 1 0 , 

" m m * m m m m m " / 1 7 / 4 . ; " S H H L L I C O N 
T i N U e 1 i V / N ) •• 

1 3 0 I F U S R 1 7 0 1 5 * 1 0 O R U S R 1 7 0 2 
* « 1 0 T H E N G O T O 1 9 0 

I F I N K E Y $ * " Y " T H E N G O T O 1 7 0 
I F I N K E Y $ = " N " T H E N G O T O 1 9 0 
G O T O 1 4 0 
R B N D U S R 1 6 5 3 0 
G O T O 1 0 0 
P R I N T B T 2 3 / 7 ; " B N O T H E R G O 

7 0 
8 0 
9 0 100 

110 
I S O 
6 , 1 3 ; " R E 

B T 8 , 1 3 ; 

1 3 j 

T O * 0 

1 4 . 0 
1 5 0 
160 
1 7 0 
160 
1 9 0 

? C Y / N ) 
2 0 0 F O R F • ! 
2 1 0 N E X T F 
2 2 0 I F I N K E Y $ = " Y " 
2 3 0 I F I N K E Y $ = " N " 
2 4 - 0 G O T O 2 2 0 
2 5 0 P R I N T B T 0 / 0 ; " 
O R 4. F O R P O S I T I O N . 
2 6 0 P O K E 1 6 4 - 1 3 , 2 

D I M R < 3 > 
L E T B < 1 > - 1 7 0 9 6 
L E T B < 2 ) = 1 6 6 5 2 
L E T T B < 3 ) » 1 7 0 9 3 
F O R F - l T O 4 0 

T H E N 
T H E N 

G O T O 
S T Q P 

10 

P U T I N 1 / 2 , 3 

2 7 0 
2 6 0 
2 9 0 
3 0 0 
3 1 0 
3 1 5 
3 2 0 
3 3 0 
3 3 S 

N E X T F 
I F I N K E V i a " " T H E N G O T O 3 2 0 
I F I N K E Y $ » " N " T H E N G O T O 9 0 
P R I N T B T 1 3 , 0 ; " 

B T 2 0 , 0 ; " P O S I T I O N ? ( 1 

B C M f i 

3 3 7 P R I N T 
2 / 3 O R 4.) 
3 4 0 I N P U T I 
3 5 0 I F I > 4 T H E N G O T O 3 4 . 0 
3 6 0 I F I < > 4 T H E N G O T O 4 . 2 0 
3 7 0 P R I N T B T 2 0 / 0 ; " P U T I N 

R B C T E R O F P B P E R . U 

3 6 0 I N P U T B * 
3 9 0 I F C O D E B 4 > = 6 4 - B N D t C O D E B * 

< 1 2 8 O R C O D E B $ > 1 9 1 ) T H E N G O T O 5 
8 0 

4 . 0 0 P O K E 1 7 1 0 0 , C O D E B $ 
4 1 0 G O T O 4 6 0 
4 2 0 P R I N T B T 2 0 , 0 ; " C H B N G 7 ( F R O M 
0 T O 2 5 5 ) " 
4 . 3 0 I N P U T I I 
4 . 4 0 I F I I > 2 5 5 T H E N G O T O 4 - 3 0 
4 - 5 0 P O K E * f l ) , 2 5 6 - 1 1 - 2 5 6 * ( I I « 0 ) 
4 - 6 0 G O S U B 5 0 0 
4 . 7 0 F O R F « 1 T O 4 - 0 
4 8 0 N E X T F 
4 - 9 0 G O T O 2 5 0 
5 0 0 P R I N T B T 3 , 0 ; " V I ) I N I T I A L S 

P E E D * " ; 2 5 6 - P E E K 1 7 0 9 6 - 2 5 6 * ( P E E K 
1 7 0 9 6 - 0 ) ; " " ; B T " ( 2 ) F I N 

B L S P E E D - " ; 2 5 6 - P E E K 1 6 6 5 2 - 2 5 6 * f 
P E E K 1 6 6 5 2 = 0 ) ; " * ' ; B T 7 , 0 ; " ( 3 . ) 
B C C E L E R B T I O N = " ; 2 S 6 - P E E K 1 7 0 9 3 - 2 
6 6 * ( P E E K 1 7 0 9 8 = 0 ) ; " " ; B T 9 , 0 ; " ( 

•» ** # • C H R $ 4 ) P B P E R ; 
1.7100; 

5 0 5 P R I N T B T 1 3 / © ; " S H B L L 
N G C B N Y T H I N G 7 ( V / N ) 

* ' •• * ' F O R P L B Y . " 
5 0 7 P R I N T B T 2 0 , 0 , " 

P E E K 

I C H B 
P R E S S 

5 1 0 R E T U R N 
5 2 0 S B U E " T I 5 
5 3 © R U N 

D U E ® " 

Q 

s 
i s {Jj 
M 

M 
M 

M 
C F J l g 
s 
I JH * W T j ^ j i r d ^ 

Z X D E / 
By special request, all the way from 
Yugoslavia, Tavcar Igor's Death Duel. 
u 
w 
u 
w 
u> a a 
U 

V g» 
w 
u> 

7x* 

f ' L. M , 

R E 3 U L r 

v> 
u 
u 
U 
u 
o 
u 
M 
U> 
K0 
U 
U 

u 
L* 
U 
u 
V 
w 
u 
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s 
u 
M 
M 
M 
M 
M 
M 
M 
M 
M 
Mj 

r • - r • « v L t r ' « r 
d l A c A t 

\TH 
DEATH DUEL is a vers ion for the 16K Z X - 8 1 
of the highly successful Spectrum game 
published last Apr i l : Written in machine code 
it improves on the Spectrum game by giving a 
choice of speed and acceleration, 

Two people play a; the same time. The 
players race around the screen leaving a trail 
behind them. Your object is to drive your 
opponent to crash cither into your trail or his 
own. Steer clear of the border — that's fatal. 

Before battle commences you can changc the 
speed and acceleration and set the background 
character for the playing area. Dur ing play 
press T to freeze the action and H to return to 
Basic. Pressing Y wi l l turn the acceleration on; 
N wi l l turn i f off. The border character shows 
which option has been chosen. 
To enter the program create a Rem statement 
in line 1 wi th at least 596 characters. I f you are 
typing it from the keyboard — rather than 

using a program to create it — use Fast mode 
and remember that the first line contains 26 
and each full line 32 characters thereafter. 

Now type in the decimal loader in figure 1 as 
lines 20 to 70, after the Rem statement. Run 
the program to enter the decimal code in 
figure 2. Press Ncwlinc after you have entered 
each number. 

Once all the code has been Poked into the 
Rem statement enter Stop to stop the loader, 
delete the lines 20 to 70 and type in the 
program in figure 3, again leaving the Rem 
statement in place The program is now ready 
to run but should be saved first. • 

Use the following keys to steer: 
Left Ptayer Right PlayBr 
1 - Up 0 - Up 
Q — Down P — Down 
D - Right N/L - Rigit 
A - Left K - Left 

Figure 2. Decimal code. 
I C S 14. 
1 6 S 1 9 
1 6 8 2 4 . 
l e t s s o 
1 6 5 3 4 
1 B B 3 9 
1 6 5 4 * 
1 6 B 4 . f i 
1 6 6 6 4 . 
1 6 6 9 9 
1 6 6 6 4 . 
1 6 5 6 9 
1 6 6 7 4 . 

1 6 6 7 ® 
1 6 6 6 9 
1 6 B 9 4 
1 6 6 9 9 
1 6 6 0 4 . 
1 6 6 0 9 
1 6 6 1 4 . 
1 6 6 1 9 
1 6 6 2 4 . 
1 6 6 2 9 
1 6 6 9 4 . 
1 6 6 3 9 
1 6 6 4 . 4 . 

- 6 6 2 0 0 S B S 0 
- 6 6 3 3 1 9 5 6 6 
. 0 3 3 1 9 7 6 6 64. 
- 0 2 0 6 1 3 3 6 6 6 6 
" 2 2 4 - 2 ® 6 1 * 

1 1 3 1 3 3 2 
- a ^ i 3 3 5 2 1 
- 3 2 2 6 2 16 24.1 4-2 

i f 1 3 3 2 2 5 2 - 1 6 2 4 0 6 9 3 5 
- 6 * 1 3 6 6 1 6 3 6 

-fi ?H tt Me" IS ^ w 
" 2 2 S 2 * ®® a o i 
•ae>3 6 6 254. 0 4-0 
-7 6 2 O 50 2 0 3 
- 66 24- 6 6 2 1 
6 0 2 0 3 66 6 6 1 0 6 
£ 5 1 7 9 3 2 
6 6 2 0 1 0 6 0 1 0 0 
2 0 1 6 6 32 2 3 6 6 
22®.5® » ® 1 66 5 0 1 9 9 66 6 1 5 0 
6 8 8 a a t l ftA 5 0 
1 2 ° ®® S « 6 6 

2 0 0 6 4 - 5 0 1 9 9 60 1 3 3 2 
1 6 6 6 9 - 2 6 3 6 1 3 2 2 6 0 2 0 0 
1 6 6 7 4 - 6 9 6 5 2 0 5 6 7 6 5 
1 0 6 7 9 - 2 0 6 76 6 5 2 0 5 6 3 
1 6 6 6 4 . - 6 8 2 0 8 1 0 3 6 6 2 0 5 
1 6 6 0 9 - 1 1 1 0 5 2 0 8 1 1 9 0 0 
1 6 6 9 4 - 2 0 6 1 2 7 6 8 24- 0 0 
1 0 0 9 9 - 6 2 8 3 2 3 1 2 6 3 0 
1 6 7 0 4 . - 1 24. 2 2 6 2 8 3 
1 6 7 0 9 - 2 2 1 2 3 3 0 2 24. 
16714 . - 14 . 6 2 6 1 2 2 1 2 6 
1 6 7 1 9 - 3 0 3 24- 6 6 
1 6 7 2 4 . - 2 4 - 7 2 2 1 2 6 3 0 4-

6 7 2 9 - 1 4 - 0 2 3 7 1 2 0 1 7 0 
0 7 3 4 . - 1 0 0 4.0 1 2 0 1 1 2 3 
6 7 3 9 - 6 0 1 9 3 6 6 2 0 1 6 
6 7 4 4 . - 1 9 1 2 2 126 3 0 1 
6 7 4 9 - 2 4 2 2 6 1 9 1 2 2 
A 7 B 4 . 1 3 3 3 0 a 34. 14. 
6 7 6 9 - 6 2 2 3 2 2 1 2 6 3 0 
6 7 6 4 - 3 2 4 6 6 2 3 9 

1 6 7 6 9 - 2 2 1 2 6 10 4- 14 
1 6 7 7 4 - 0 2 3 7 120 1 7 0 1 0 0 
1 0 7 7 9 - 4 0 1 £ 0 1 1 2 3 5 0 
1 6 7 0 4 - 1 9 4 6 6 2 0 1 6 2 5 1 
1 6 7 6 9 - 2 2 1 1 1 14 0 2 3 7 
1 6 7 9 4 - 1 2 0 1 7 0 1 0 0 3 2 0 
1 6 7 9 9 - 2 0 6 2 0 5 6 6 2 4 2 3 9 
1 6 6 0 4 - 6 1 2 7 2 2 1 1 1 1 4 
1 6 6 0 9 - 0 2 3 7 1 2 0 1 7 0 1 0 6 
1 6 6 1 4 - 2 0 0 6 2 2 3 2 2 1 1 1 
1 6 5 1 9 - 1 4 0 2 3 7 1 2 0 1 7 0 
1 6 0 2 4 - 1 0 0 3 2 11 6 2 1 9 0 
1 6 0 2 9 - 6 0 1 6 6 66 2 0 5 1 3 3 
1 6 8 3 4 - 6 6 2 0 6 2 0 5 66 6 
1 6 6 3 9 - 1 2 7 2 2 119 14 0 
1 6 6 4 4 - 2 3 7 1 2 0 1 7 0 1 6 6 3 2 
1 6 6 4 9 - 1 1 6 2 1 7 9 5 0 1 6 0 

- 6 6 3 0 5 133 0 6 2 0 5 
- 2 0 0 66 50 2 0 3 6 6 
- 2 5 4 0 3 2 2 2 4 2 
- 1 0 9 6 6 5 0 1 9 3 6 6 
- 2 5 4 1 40 34 2 5 4 
- 2 4 0 3 3 254. 3 
- 4 0 3 2 2 5 4 4 4 0 
- 3 8 4 2 1 3 1 66 5 0 
- 194 . 0 6 254. I 4 0 
- 0 3 204. 2 4.0 8 2 
- 2 0 4 . 3 5 1 2 5 4 
-4. 4 0 6 4 4 3 2 4 
- 1 8 3 6 24 12 0 
- 3 3 3 8 16 2 5 3 24. 
- 5 0 3 3 4 3 1 0 
- 2 5 3 3 4 1 0 9 0 6 3 0 
- 1 5 0 2 0 4 0 6 1 9 0 
- 3 2 6 3 64 1 3 6 6 0 
- 2 0 3 6 6 2 5 4 0 4 0 
- 1 9 6 1 9 5 2 3 5 64. 3 6 

l f ^ a i a 
-24. 5 6 3 3 4-3 
- 1 6 2 5 3 34 1 9 1 6 6 
- 3 0 2 5 8 2 0 4 6 6 

1 9 0 3 2 12 5 4 1 2 0 
- 5 0 2 0 3 6 6 2 5 4 0 
- 2 © e 2 3 0 04- 2 4 1 3 0 
- 0 0 0 2 0 1 1 9 
- 0 0 254- 5 3 3 2 2 5 0 
- 1 6 24.6 1 2 3 2 5 4 1 
-4 .0 9 3 3 1 9 5 6 6 
- 0 2 2 3 7 7 0 1 9 5 6 6 
- 2 0 1 3 3 1 9 7 6 6 5 2 
- 2 3 7 75 1 9 7 66 2 0 1 
- 3 3 34 64 54- 0 
- 4 2 12 64 6 3 2 
- 3 6 5 0 1 0 0 6 6 1 1 9 
- 1 6 2 4 9 6 2 3 14 
- 3 3 13 J5 32 2 S 2 
- 0 O 1 0 0 6 6 1 1 9 10 
- 2 4 4 6 31 4-Ji SMS 
- 1 6 0 6 0 1 1 9 1 6 2 4 9 
- 6 2 2 14 3 3 1 3 
-4 .3 3 2 2 5 2 5 6 1 0 6 
- 0 6 1 1 9 16 £4 4 2 0 1 
- 1 9 0 131 7 6 3 34- 76 
- 2 2 1 0 * 
- 0 4 6 56 6 6 
- 1 0 6 0 14 
- 0 13 32 2 5 3 10 
- 2 4 9 2 0 1 

161164. 
1 0 0 5 9 
1 6 5 0 4 
1 0 0 0 9 
1 6 0 7 4 
1 0 0 7 9 
1 0 0 0 4 
1 6 0 0 9 
16694-
1 6 0 9 9 
16904. 
1 6 9 0 9 
1 6 9 1 4 
1 6 9 1 9 
1 6 9 2 4 
1 6 9 2 9 
1 6 9 3 4 
1 6 9 3 9 
1 6 9 4 4 
1 6 9 4 9 
1 6 9 5 4 
1 6 9 5 9 
16964. 
1 6 9 6 9 
1 6 9 7 4 
1 6 9 7 9 
1 6 9 0 4 
1 6 9 0 9 
1 6 9 9 4 
1 6 9 9 9 
1 7 0 0 4 
1 7 0 0 9 
1 7 0 1 4 
1 7 0 1 9 
1 7 0 2 4 
1 7 0 2 9 
1 7 0 3 4 
1 7 0 3 9 
1 7 0 4 4 
1 7 0 4 9 
1 7 0 5 4 
1 7 9 5 9 
1 7 0 6 4 
1 7 0 6 9 
17074-
1 7 0 7 9 
1 7 0 6 4 
1 7 0 6 9 
1 7 0 9 4 
1 7 0 9 9 

1 7 1 0 9 
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THE MAPLIN TALK-BACK 
for ZX81 and VIC20 
Now your computer can talk 
* Atlophone (extended ahoneme) system gives 

unlimited vocabulary 
* Can oe useo with unexpended VIC20 or 2X81 

— does not require large areas o< memory. 
* In VIC20 version, spetch output is direct to 

TV speaker with no additional amplification 
needed 

* Allows speech to be easily included in 
programs. 

Complete kits Order As. 
LKOOA (VIC20 Talk-Back) Price £24 95 
LK01B(ZX61 Talk-Back) Price£!9 95 
Full construction details in Maplin Projects 
Book 6 Price 70p Order As XA06G 

SOUNDS GENERATOR 
FOR ZX81 
3-Programmable tone generators with 
programmable attenuators turns your 2X81 
Into a mini-synthesiser 
Noise generator with 3 pitch levels enables the 
creation of most special effect sounds. 
Single address access via BASIC with PEEK 
and POKE Connects directly to expansion 
port socket or motherboard 
Complete kit Order As LW96E Price £10 95 
Full construction details in Maplin Projects 
BookS Order As XAOSF Price 70p 

ZX81 INPUT/OUTPUT PORT 
Two bi-directional ports tor a total of 16 input or 
16 output lines 
Includes one buffered output which can 
interface directly to CMOS 
On board address selection allows for 
expansion to 6 ports with two boards 
Complete kit Order As LW76H, Price £9 25 
Full construction details in Maplin Projects 
Book 4 Order As XA04E. Price 70p. 

MODEM 
A CCITT standard modern tnat connects 
directly to your telephone line via a B T 
approved transformer. Transmits and receives 
simultaneously on European standard 
frequencies at 300 baud May be used to talk to 
any other 300 baud Eurcpean standard modem 
including the Maptin Computer Shopping 
modem on 0702 552941 and any 
British Telecom Datel 200/300 Service modem 
The modem's computer Interface is 
RS232 compatible. 
A complete kit excluding case isavailable Order 
As LW99H Price £39 96 
Full construction details in Maplin Projects 
Book 5. Order As XAOSF Price 70p 

I f W M I R l 

KEYBOARD with 
ELECTRONICS for ZX81 
* Full size, full travel keyboard that s simple to 

add to your 2X81 ino soldering in ZX81) 
* Complete with electronics to make Shift 

Lock". Function" and "Graphics 2 single 
key selections 

* Powered (witn adaptor supplied) from ZX81 s 
own standard power supply 

Full details in Project Bock 3 (XA03D) Price 7Qp 
Complete kit (excl. case) £21 90 
Order As LW72P 
Case £4 95 Order As XG17T 
Heady built-in case £29.95 
Order As XG22Y 

ZX81 TV SOUND 
2X81 sound on your TV sal 
Video reversing switch for normal or inverse 
video display Can be ueod with the Talk Back or 
Sounds Generator kits 
Complete kit Order As LK02C Price £19 95 
Full construction details in Maplin Projects 
Book 6 Order As XA06G Price 70p 

ZX81 EXTENSION BOARD 
Our ZX81 Extendiboard plugs directly into the 
2X81 expansion port and willaccepta 16KRAM 
pack and three other plug-in modules 
simultaneously. Parts are sold separately as 
follows: 
PCB Order As GB08J Price £2 32 
Edge Connectors (4 needod) Uraer As RK35Q 
Price £2 39 each 
Track pins (1 pack needed) Order As FL82D. 
Price 85p per pack of 50 

INTERFACES for MODEM 
Interfaces for most popular home computers 
which do not have RS232 ports wil l be available 
shortly Interfaces lor the 2X81 and VIC20 that 
include <j complete Machine Code Communica 
tions Program are available Order AS LK08J 
(2X81 Modem Interface Kit) Price £24 95 
Order As LK11M (VIC20 Modem Interface Kit) 
Price £9 45 
Full construction details ir Maplin Projects 
Book 7 Order As XA07H Price 70p 

M.iplin Electronic Supplies Lid Mail Order P O Bon 3. Rayleigh, Esse* SS6 BLR 
Tel Southend (0702) 552911 (Sales) 

159-161 King St.. Hammersmith. W6 Tel 01-748 0926 284. London Road. Westclilt-on-Sea. Esse* 
Tel (0702) SS4000 Lynlon Square Perry Bair. Birmingham Tel (021) 356 7292 
All prices include VAT A carriage Please add a SOp handling charge lo orders under £5 tola) value. 

l 70 YOUR COMPUTER. AUGUST 1983 



Main listing. 

For C read hash character. 

4 C L E A R 5 0 0 , 3 2 2 5 0 
5 H S - 0 
6 D I M G ( 4 T 2 > 
l O C L S 
1 5 P R I N T " USE T H E R E D B U T T O N FOR R A N D O M " , " J U M P S - U P 
TO 3 P E R G A M E " « P R I N T 
2 0 I N P U T " D O YOU WANT G H O S T S TO GO T H R O U G H W A L L S ? ( V , N 

OR S ) " ; Q * 
3 0 P R I N T M A Z E 
4 0 S C R E E N O , 1 i C L S O 
5 0 S O O 
6 0 L - 3 
7 0 P R I N T f c O , S C 
8 0 F O R A - 6 T 0 5 1 0 
9 0 I F R N D < 1 0 X 4 T H E N P R I N T « A , C H R * < 1 2 8 ) ; E L S E P R I N T « A , " £ " j 
I O O N E X T A 
1 1 0 P R I N T 0 2 9 , " L " i L ; 
1 1 2 R C » 3 i P R I N T « 4 B O , " R " j R C ; 
1 1 5 E X E C 3 2 2 8 3 1 REM S T O R E W A L L S 
1 2 0 POWER P I L L S P L A C I N G 
1 3 0 F O R P - 1 T O I O 
1 4 0 P R - R N D ( 5 1 0 > 
1 5 0 P Y - I N T < P R / 3 2 > t P X - P R - < P Y * 3 2 ) 
1 6 0 I F P O I N T < P X * 2 1 P Y * 2 > < >—1 OR P R < 6 OR < P R > 2 8 A N D P R < 3 2 
> OR P R > 4 7 9 T H E N 1 4 0 E L S E 1 7 0 
1 7 0 PR I N T ® P R , C H R * ( 2 3 9 ) ; 
1 8 0 N E X T P 
190 * GHOST PLACING 

2 1 0 F 0 R G H - 1 T D 4 : 
2 2 0 G R - R N D ( 5 1 0 ) 
2 4 0 G Y - I N T ( G R / 3 2 ) : G X - G R - < G Y * 3 2 ) i I F G X > 3 0 OR G X < I T H E N 
220 
2 5 0 I F G Y < 1 OR G Y M 4 T H E N 2 2 0 
2 8 0 G < G H , 1 ) - B X i G ( G H , 2 > - G Y 

DRAGON 

2 9 0 I F P 0 I N T ( G X » 2 , G Y * 2 > — 1 
3 0 0 P R I N T 8 G R , C H R $ ( 2 5 5 ) ; 
3 1 0 N E X T G H 
3 2 0 P R I N T ® 5 1 0 f i : H R * ( 1 7 5 ) ; 
3 3 0 M X - 3 0 s M Y - 1 5 
3 4 O ' M O V E YOUR MAN 

T H E N 3 0 0 E L S E 2 2 0 

A DIFFERENT, random maze every game; three 
random jumps per game, to get you out o f 
tight corners; faci l i ty to choose at the start o f 
the game whether the ghosts can pass through 
the walls. What more could you want? 

Th is maze makes extensive use o f colour and 
should really be played on a colour T V for 
max imum enjoyment. The game is wri t ten for 
a joystick connected to the right-hand port, 
and the button gives the random iump. The 

(continued on page 73) 

3 4 5 L C - L C + 1 
3 5 0 O X - M X s O Y - M Y 
3 6 0 P R I N T e M Y * 3 2 + M X , C H R * < 1 4 3 > | 
3 7 0 I H « J O Y S T K < 0 > i I V - J O Y S T K < 1 ) 
3 7 5 M Y - M Y + ( 1 V < 2 7 A N D M Y > 0 > 
3 8 0 M Y - M Y - U V > 3 7 A N D MY< 1 5 ) 
3 9 0 M X - M X + ( 1 H < 2 7 A N D M X > 0 ) 
4 0 0 M X - M X - ( I H > 3 7 A N D M X < 3 1 ) 
4 0 1 P E = P E E K ( 6 5 2 8 0 ) s I F P E - 1 2 6 OR P E - 2 5 4 T H E N G 0 S U 8 1 5 0 

0 (listing continued on page 731 
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Swarm 
3 2 k 

AhOth*, no.waddir.on to Our range Alternation 4 ntl»e* 
ing biros control ihe «*»• You' *>m I* vtipiy to U'"Uroy 
tno-n B'idi Dombv egg* Iml natcn <nto divng oaQie* 
Thi MI ct ton [tac ked a*" i» lenlun?«, encepl lonal ly imoolh 
jropftiti and no.61 bOuiNJ eflocn. Joyalc* jr hi., 
board operation 

£ 8 . 9 5 i n c l . 

Android Attack 
3 2 k 

A drilliani new gamt: The duality ol Ihe Qrnpftit j and the 
vnooth jmrnat.on make (HI* gamo unsurpattod Ych. 
nrr n ih- Tiiddlit o< ft men? h».no erased by vmiou? 
ano'o do your only wvcApon® your f ond a&or ond e 
iiuanlily of land mines. Tiese can be iJropoed H in> 
pornt in (lt« maie ana .itnr outonated under remote con 
Hoi Beware ot tie 'Smiley' mailO' android and watc 
your Onyflon lem-ls — ihe lower the t»-vt*i Ihe slower yi;„ 
riove. Many ditiorent ski I evcls and a mo* scene table 
This IN ho* SNAPPER" should have ix-tv. 

£ 8 . 9 5 m d 

Dept. YC5 
1 6 W a y s i d e , C h i p p o r f i c l d , H e r t f o r d s h i r e W D 4 9 J J 
Telephone: Kings Langley (09277) 69727 

DODG'EM 
ARCADE ACTION - BBC MODELS A ' & B 

Features: Two Driving Speeds, 15 Difficulty 
Levels, up to 3 Computer Controlled 'Jam' 
Cars, Hall of Fame, Sound, and Colour. 

Available by Mail Order from Microgame 
Simulations or from larger branches of 
W.H. Smiths. 

7 3 T h e B r o a d w a y , G r a n t c h e s t e r , C a m b r i d g e C B 3 9 N Q 

THE PROFESSIONAL APPROACH TO 

SPECTRUM 
SOFTWARE 

We are a well established software 
company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 

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

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

screen output. 
• Renumber your program 

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

£6.95 inc VAT ( + 50p Postage & Packaging) 

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

71 MMCMUKN BR. 

M a l v a L t d . Ml 2M 
REAL T I M E S O F T W A R E S P E C I A L I S T S 

I 

i 
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D E C I M A L L I S T I N G F O R M A C H I N E CODE 

32256 142 6 & 16 142 4 0 166 
32264 128 140 7 2 5 5 - 3 9 12 129 123 
32272 39 4 230 160 32 241 167 16k) 
32286 32 237 57 142 4 3 16 142 
32288 6 0 166 128 167 160 140 5 
32296 255 39 2 32 245 57 142 4 
32304 0 198 99 166 128 140 5 255 
32312 39 12 166 132 129 255 38 2 
32320 231 132 166 128 32 239 57 « 

MODIFICATIONS TO GNASH MAZE FOR 
KEYBOARD OPERATION 

370 I * * I N K E Y $ 
375 IF I » = " t " HMD MY>0 THEN MY*MY-1 
380 IF I $ « C H R $ U 0 > RND MY<13 THEN MY«MY+1 
330 IF I$«CHR$<8> RND MX>0 THEN MX=MX-1 
400 IF I$*CHR$<9> RND MX<31 THEN MX«MX+1 
401 IF I $ = " R " THEN GOSUB 1500 
402 I $ = M " 
510 I F LC<TI THEN 640 
»0 FOR N=32256 TO 32328 

20 READ A:POKE N, A 

30 NEXT 

40 DATA 142,6,0,16,ETC 

SO DATA 129,140,7,ETC 

60 ENTER REST OF MACHINE CODE AS ABOVE 

DRAGON 
(continued from page 71) 

score is at t o p le f t , a n d the n u m b e r o f l ives, 
i n i t i a l l y th ree , at top r i g h t . Y o u start at l ower 
r i g h t , and r e t u r n there fo r a n e w l i fe i f the 
ghosts get y o u . W h e n y o u eat a p u r p l e p i l l , the 
ghosts freeze fo r a r a n d o m t i m e o f less than 
f ive seconds and y o u can get t h e m , fo r 500 
p o i n t s . P u r p l e p i l l s coun t 100, and l l owe rs 10 
p o i n t s . 

A ve rs ion f o r keyboard is also i n c l u d e d , i n 
w h i c h case R g ive* the r a n d o m j u m p . T h e 
a r r o w keys m o v e you r m a n . Y o u can also 
r e m o v e the delay ir. l i ne 510, w i t h o u t w h i c h 
the joys t i ck is a lmost imposs ib l e to use. 

T h e p r o g r a m uses some sma l l mach ine-code 
r o u t i n e s , m a i n l y to c l c a n u p g h o s t d a m a g e t o 
the maze, a n d these s h o u l d be loaded to 
addresses 3 2 2 5 6 i n w a r d s , u s i n g a data 
s ta tement t o Poke the codcs t o the addresses 
s h o w n . 

CLEAR200,32256 
be fo re d o i n g th is . T h e n save t h i s mach ine 
code to tape, a n d clear y o u r Basic loader f r o m 
m e m o r y . L o a d the Basic p r o g r a m fo r the game 
and also save th i s to tape. O n subsequent 
occasions t y p e 

CLEAR200,32256 
t h e n C l o a d M , then C t o a d and f i na l l y R u n 
G o o d h u n t i n g ! Fo r a faster game, type 

POKE&HFFD7,Q • 

(listing continued frvm page 71) 
4 0 5 I F P O I N T ( M X * 2 , M Y * 2 > - 0 OR P O I N T < M X » 2 , 0 Y * 2 > - O OR POI 7 1 0 IFL-OTHENGOT02000 
NT<OX«2 ,MY»2>-0 THEN M X - O X t M Y - O Y I P R I N T « M Y » 3 2 + M X , C H R « ( I 7 2 0 1 URN-25 TO lO STEP—11SOUNDN,1i NEXTN 
75 >11G0T0340 7 3 0 RETURN 
4 1 0 IFP01NT<MX*2 ,MY»2> — 1 AND (MY»32+MX>>6 AND POINT <11 7 4 0 RETURN 
X * 2 , 0 Y » 2 I < X ) AMD P O I N T ( 0 X * 2 , M Y » 2 > < X) THEN S C - S C + 1 0 750 RESET GHOSTS 
4 2 0 I F P O I N T < M X * 2 , M Y « 2 > - 7 AND P O I N T < M X » 2 , 0 Y * 2 > < > 0 AND P 7 5 5 I F F L " 1 THEN RETURN 
OINT ( Q X » 2 , H Y » 2 ] < X ) THENSC«»SC+100»GUSUB650 760 FOR8H-1 TO 4 : G X - G ( G H , 1 > i G Y - G < G H , 2 > 
4 3 0 IFPOINT <MX*2,MY« 2 > —8 ANUPOIN1 (MX«2 t O/« i2> < X> AND PO 770 P R I N T « G Y H 3 2 + 6 X , C H R * ( 2 3 5 ) ( 
I N I ( O X * 2 , M Y * 2 K »<> THEN GOSUB7UO 7BO NEXTBH 
4 4 0 I F P O I N T < M X * 2 , M Y » 2 > - 2 AND P O I N T ( M X » 2 , 0 Y « 2 ) < >0 AND P 7B5 FL—1iREM SET REPLOT FLAB 
OINT ( O X « 2 , M Y » 2 I O O THEN SC-9C+50O 7 9 0 RETURN 
4 6 0 I F t _ C > t l IHEN GOSUB 7SO BOO GX-HXiGY-HY 
4 7 0 PRINTeHY»3J«T1X,CHR»<173> J 8 0 5 G < G H , 2 > - G Y i G < G H , 1 > - B X 
4 9 0 P R I N T « 0 , S C ; 8 1 0 RETURN 
5 0 0 MOVE G H t i s r s 8 2 0 GHOSTS GET THEIR MAN 
5 1 0 I F l .C<T I THEN FOR D - l TO 1lOtNEXTD:GOTO 6 4 0 B 3 0 FOR N - l TO l O i S U U N D N , I t N E X I N 
5 2 0 F0RGH-1T04 B 4 0 L - L - l i P R 1 N T « 2 9 , " L " ! L ( 
5 3 0 'STORES OLD GHOST POSNS 8 5 0 IFL-O1HENGOT02000 
5 4 0 H Y - G < G H , 2 J : H X - G ( G H , 1 > 8 6 0 PR 1NT8MY»32*MX,CHR* <143> | 
5 5 0 R - I N 1 < R N O ( 0 ) 5 ) 8 6 5 G (GH, 1 > "=MXtB(GH,2>-MY 
5 6 0 G X - G t G H , 1 ) i G Y - G ( B H , 2 ) 8 7 0 M X - S O l M Y - l S 
5 7 0 IF GY<14 THENGY—BY-R» <GY<MY> 8 8 0 RETURN 
S80 IF GY>1 tHEN GY-GY+R*(GY>MY1 8 9 0 I F D 4 - - S " AND R N D < O X . 5 I H E N G X - H X I G Y - H Y i G ( G H , 1 ) - G X 
s a s P Q - P O I N T ( G X » 2 , 8 Y » 2 > t G <GH,2)—GYI RtTUHN 
SO& ONPO'2 OUSUB 9 7 0 t s 9 o , 9 7 o , e o o , e 2 0 , a o o , B o o , a o o , e o o t e 9 0 0 1 F O t - ' N " T H F M nx - M X • H Y - H V • G ( R H , 1 1 - G X i G ( G H . 2 > - G Y « R E T 
OO URN 
3B7 R - I N T (RNO<0>+.3> 9 1 0 G<GH , '. > - G X l 3 ( G H , 2 ) - G Y 
5 8 8 HY-GY 9 2 0 I F P O I N T < H X » 2 , H Y * 2 ) « 0 THEN P R I N T * HY»32+HX,CHR»<128 
5 9 0 I F 8K< 30 THEN GX—GX—R* (GX-.MX) ) f ELSE PRINT«HY»32+HX,CHR»<331 | 
6 0 0 IF GX >1 THEN UX-UX+K* <UX->MX> 9 3 0 RETURN 
£>10 P O - P O I N I ( G X » 2 , G Y * 2 > 9 6 0 I F Q * « " N " T H E N RETURN 
6 2 0 ON PO+2 GOSUB 9 7 0 , 8 9 0 , 9 7 0 , 8 0 0 , 6 2 0 , 8 0 0 , 8 0 0 , 8 0 0 , 8 0 0 , 9 7 0 PRIN I«HY«32+HX,CHR»<35> s 
BOO 9 8 0 G ( t i l l , 1 ) - G X : G < G H , 2 > —GY 
6 2 1 HX-BX 9 9 0 RETURN 
6 2 5 NEXT 6H 1500 R C - R C - 1 : P R I N 1 « 4 8 0 , " R " t C R C AND R C > - 1 ) ; I I F R C < 0 THEN 
6 3 0 EXEC 3 2 3 0 2 RETURN 
6 3 1 FORGH-1 TO 4 i P R I N T£G <GH, 1 > + 3 2 * G ( G H , 2 > , C H R * ( 2 5 5 ) | l N 1510 R»RND(310> 
EXT GH 1320 L Y - I N I ( f t / 3 2 > i E X - R - ( E Y « 3 2 > 
6 3 5 EXEC 322561 REM REPRINT WALLS 1530 IFPOINT < E X » 2 , E Y » 2 K > - 1 THEN 1510 
6 4 0 G 0 T 0 3 4 0 1S40 M Y = E Y t M X - E X > P R l N T « M Y » 3 2 + M X , C H R » ( 1 7 5 ) i i O X - M X i O Y - M Y 
6SU LC-OsREM LOOP CTR I ^ U Kfc I URN 
6 5 2 T l - R N D ( 2 5 > + 2 5 2 0 0 0 I F HS<SC I H N Mb-SC 
6 5 5 F L « 0 i R E M GHOST REPLOI FLAG 2 0 1 0 CL S 31 PR INT"GAME OVER":PR t NT > PRINT"SCORE " ;SC»PR1N 
6 6 0 F 0 R G H - 1 T 0 4 i G X - G ( G H , 1 > |GY-G<GH,2> T s PR I N T " (RE. CURD " | H S i " > " ; 
6 7 0 P R I N T « G Y * 3 2 + G X , C H R » ( 1 5 9 ) ; 2 0 2 0 INPUT-ANOIHER GAME (Y OR N > " | Q » 
6 8 0 NEXTGK 2 0 3 0 IF O t - " Y " T H F N l O ELSE END 
6 9 0 RETURN 2 1 0 0 REM CHANGE 5 8 7 TO AN ACTIVE L I N E TO ALTER RATIO O 
700 L - L - l i H X - 3 0 l M Y - l 5 t P R I N T « 3 0 , L » F X t Y 6HOSI MOVE ML N 1 S . PROGRAM W I L L B£ A L I T T L E SLOWER 
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New from . * . 

m i Software 

COSMIC RAIDERS (16K) 
you ifwt only remaining (illol of |f» 'Tartli 
Defence Heel — have the dountlnq talk of 
Or lei »J<nr) I lie Torlh (mm a lack by nllen beings 
mat have already w l up a bu:e of their own on earth. 

• it Hit*i Seamier di iplay in h l - i t s * 
• I ul l colour and lound n l l t c l i * 

• I I URN Lli«. K U I I I U I u l 5uci: l iuni 'Sci*n>bl«* * 
• 100 5 machine rude • 

SPACE ZOMBIES (16K) V),9b 

Ijhouli'iq through ipact >ou ore on.tjuihcd b> o 
lleel ol Space /tnih i '. r>lr;| at yoa >n formation, 
iwaoolr^ aid diving al you. :>p-.'ro> thum, it yov, 
rnn! Hut n dciHo>inu Ihrm, you oltrnrl moie Ic 
I'.p ,iiph, aid the ijjmp IJPI<. pioiirpi.ncMy hatdei. 

• I ul l i c recn h i - r n omph lc i • 
• 1 in 7 player II * I n y i l l r k t p t i im • 

M ul l lound and colour * 
'Three ploying ipeod i ' 

MINKS Oh SATURN and 
RCTURN TO TARTII £ 5 . 9 5 
Mm*", of Saturn While pikling a routine oihll ol 
aluth, you ale caught up in n inanition ilnrm 

which foiCM you Into the ijiiiril planet's I««J>. Vour 
cicrgy diolrved, you make 0 forced landing on 
IIir planet's uull Hue, . ucrkil* you clashed near an 
abandoned mining base a-nl you wl )ft in tami-h ol 
10mo di-Hlhium cryylata to leluel your stranded 
<gi;iro »Wp. Can yuu ik> II ' 
Return to lai th Hovinq escaped from your proviso* 
d.li-niin»», you teach Earth Station 1, bill fall 
to make radio contact. You effect a sale It 
' nnawi'tg manual ducking. On entry you find II 
• I. r-ILP.I, and the rnnlrnl room dett rayed V(K. must 
explore Hie station and lir\d lorno wuv to alert Laith 
>f y<*«' r iMArlirniAfnl, lh,l hpiw*r», many nl the 

loom* etc identical, their it nxtenjivn damage, nnd 
iiijn» ut alier urn nilelt. 

Ciaph, Adv.nlur. <̂ 8K> MAO MARTHA 

OAK) >»l Advenluie 

Name 

MAO MARTHA £6,95 
Pool lltllr H*ory i i the i-<»n-pe< ked hem of I hit 
domestic tale. One nighl he can lake no more. He 
slpflls his want's from hii wife's purie, vr»k5 nul 
at the house being careful not to wake the 
baby oi trip ovei Ihe cat, and heads (or the bight 
HghH lo nave some Inn. Trouble Ii h? (urn out uf 
money. Hit only way to raise yenie cosh <* to 
gamble hn few remaining pound* on the spinning 
wheel ol the roulette table, Kill as -terwy it qei-
ling into hly avfnlfxj his wife - Mtd Mariha -
nas nDiireo hn amerce. Heaiivnr; Henry nns 
obsconded w in Ihe ^ouiekeepinq she lots out after 
•lirri w i l l an a«p. whnl [imt >(ill play n 
this happy lale-' Thai's tiqhl, you're Henry. Watch 
out lot that ace! 

BARCorCABD 

1 VISA 
lAccrss o i Visn Card h n l r i r - n B 

please telephone (0344) 2 7317 { 9 a m - 6 p m ) 

Please add »0p per order Cor post ft packing ^ ^ ^ 

Addrcw 

Cnimic Raideil Spacn Zombirst 
Mines of boturn/Return to Carth|_ Mad Marlha 

HARDWARE ZX81, 
PANDA 
The famous Panda 
Expandable Ram Pack, 
massive 16K add on memory 
w h i c h can easily be expanded 
to 32K w i t h an opt iona l p lug 
in modu le . Suppl ied in 
no wobb le design, rugged, 
in ject ion moulded case, 
con tou red to f i t the ZX81 
snugg ly . Ccmpar ib le w i t h 
o ther a d d - o i s (printer etc) . 
LED o n / o f f indicator . No 
addi t ional pawer needed just 
p lug in and go. Bri t ish 
des igned and made f r o m t o p 
qual i ty componen ts 
t h roughou t , guaranteed 12 
m o n t h s 0 N L Y C 1 9 . 9 5 

EXPANSION 
MODULE 
The 16K 'Panda ' is easily 
expanded f r o m 16K t o 32K by 
add ing th is expansion modu le 
as and w h e n y o u need it. 

C14.50 

| \ j E W NO FRILLS ZX81 - 16K R A M 
Fully boxed tested 

Guaranteed 
£18.50 Inclusive 

64K version £48.00 
Made in Britain 

Amazing Value — All in Price 

PROFESSIONAL CASED 
KEYBOARD TYPE FD42 

MIKHOGEN. Uopl SP. 24 Ayar Cretcent. Bracknell. Beikshire RG12 2BK 

MODELS FOR ZX81 OR SPECTRUM 
tPhntse state which! 

The Fuller FD42 has long been our mos t popular seller, its s turdy, 
; i t t roct ive in ject ion n iuu l i l tn l A B S case is rk| i iJ o m l u i y y e d r-nuui j l i 
to w i ths tand many years o i use a n d conver ts your compu te r in to a 
professional uni t w i t h a ful l typewr i ter size keyhoa 'd hav ing 42 full 
travel, long-l i fe keys e tched w i t h either 2 X 8 ' or Spec t rum 
graphics. 
Instal lat ion is simplici ty itself requi r ing neither soldering, special 
skills or knowledge. The compute r P .C.B. f i ts inside the case 
g iv ing access to the user por ts as before for the add i t ion of 
accessories i.e. R A M expansion pack, pr inter etc 
A R A M adaptor board is available to enable RAM packs to be 
f i t ted inside the keyboard case and the Power Supply Unit can also 
be f i t ted if desired. 0 N L Y C 2 9 . 9 5 

TYPE FDS FOR ZX81 OR SPECTRUM 
Our now advanced keyboard has the same, f ine specif icat ions as 
the FD42 system, but w i t h a n e w re-designed case, space bar and 
double-s ized shift and enter keys. A mus i for the discerning ZX81 
or Spec t rum user. O N L Y £39.95 

Ram Adap to r Boards tor the ZX81 
A l l ows you to f i l your Ram Pack inside the FD42 system. Leaving 
f ree access to user por t Price £9.75 
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SPECTRUM, VIC-20 AND JUPITER ACE 
AVAILABLE NOW 

ZX SPECTRUM 
32K RAMPACK 

Simply plugs in:o user Port at rear ALLMODELSII 
of computer and increases your 16K 
Computer instantly to 48K £39.95 
•Fully Compatible wi lh all accessories. 
•No need to open computer and invalidate guarantee. 
•Why send your computer away and wait weeks tor upgrade. 
•Fully cased, tested and guaranteed. 

STOP PRESS Issue 2 only 
16K Spectrum owners upgrade to 48K with a Spectrum 
Upgrade Pack complete with full instructions No Soldering 

O N L Y £25.00 

New, the Vixen RAM 
Cartridge for the VIC 20. 
Switchable between 16K or 
8K • 3K gives you the option 
of full 16K RAM or 8K and 3K 
RAM in one pack. 
Simply plugs into rear 
expansion port. No re 
addressing of existing basic 
programs needed. 

ONLY £33.95 inc P&P 

THE EXPANDABLE EXPANSION 
SYSTEM ^ 

Gives 4 expansion slots for 
VIC 20 cartridges. Custom-
designed case. Plugs directly 
into computer 
Fitted with ROM socket for 
expansion. No extra power 
supply needed £29.95 

MORE MEMORY FOR YOUR 
JUPITER ACE 

PACER 16K EXPANDABLE 
R A M 
The uniquely expandable 16K 
RaW Pack, similar in concept 
to the "2X Panada" but for 
the incredible Jupiter Ace. 
Complete in attractive, solidly 
built, injection moulded case. 
For more power to faster 
FORTH . . . you need a Pacer 
for ONLY £25.00 
I6K EXPANSION MODULE 
Increase your Pacer potential 
to 32K with Ihe plug-in 16K 
Expansion Module for ONLY 
f 16 .00 

I P I C E P 
ttxexmwABLERAM 

vTOMtcwtr nirniOMCa 

THE SOUND EXPANDER 
A superb economical addition to your ZX Spectrum. Clear, 
dynamic sound effects will really enhance your enjoyment of the 
new exciting programs availble for the Spectrum. Our new sound 
amplifier comes complete with lead, volume atjuster, built-in 
loudspeaker. Simply plug into the mic input, it sits neatly behind 
the Spectrum. ONLY £7.50 

AFDEC 
ELECTRONICS LTD 

318 Kempshott Lane, Basingstoke, 
Hants. RG22 5LT 

ZX KLIK-
KEYBOARD 

If, like many 2X81 users, you 
are fed up with the dead feel 
of the touch senstivie keypad 
then consider the well tried 
'Klik-Keyboard'. This is a 
simply fitted genuine push 
button keyboard which has 
been designed as an existing 
knypar i * Fits nn to t he 7X81. 
'Full 40 keys plus one spare 
for any purpose. "No 

The FD 
Printerface 

S 5 S S 5 5 S S S S I 

soldering just plug in. "No 
trailing wires, "clear 
permanent two colour 
legends. 'Positive feel and 
sound as data is entered. 
"Speeds up programming 
enormously and reduces 
errors, ' f i t t ing service offered 
£2.00 extra, (remember to 
send youi ZX8t) ONLY f24.50 

The amazing FULLER 
PRINTERFACE is designed to 
operate with any serial printei 
or teletype. For graphic 
displays the SEIKOSHA 250 is 
recommended, as all the 
software is held in ROM to 
carry out the graphic routines 
The PRINTERFACE can also 
be made to print out graphics 
on the Tandv DMP 100. 

Simple commands to print are 
used, to either print at Sinclair 
printer size displays or normal 
80 column. Spectrum only. 
Full details supplied with each 
unit. 
PRICE C33.95 
RS 232C £34,95 
Dual (Selectable) Version 
£49.95 

All prices include VAT and post and packaging. 
A l l i t ems i n c l u d e a f u l l year g u a r a n t e e . 
Cheques/Postal Orders etc. should be made payable to: 
A F D E C E l e c t r o n i c s L t d . 

PRODUCTS ARE STOCKED AND USUALLY DESPATCHED WITHIN 10 DAYS 

I WISH TO ORDER THE FOLLOWING 

QUANTITY ITEM AMOUNT 

CREDIT CARD SALES LINE 0256 £>2206 124 hours) 

Ptoaui debit mv Accoia/BarcLavcord Vita Oinftn Club 

Cum 
Number 

SIGNED 

CHEOUE 'PO ,'CASH ENCLOSED: F 

NAME 

A D D R E S S 

Overseas customers add £4 post and packing 
YC8 ! I 
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(fi, <£. ^ p ^ t e m g 
experts in business systems now bringing professionalism into the home market for 
the SPECTRUM, ORIC, DRAGON and APPLE II micro computers. 

UTILITIES 

THE D R A G O N 6809 ASSEMBLER/EDITOR 
Wi th this powerf j | sof tware realise the full potential of this 
splnndid micro hy wr i t ing your o w n machine code 
programs and routines. Full operat ing instructions are 
included £6.95 

THE ORIC 6502 ASSEMBLER/EDITOR 
Probably the best ORIC program on the market. W i t h this 
powerfu l software the full potentiat of the ORIC can be 
realised by wri t ing your o w n machine code programs and 
routines. Full operating instruct ions are included . . . . f 6 . 95 

SPECTRUM M A C H I N E CODE UTILITIES 
Five specially wri t ten machine code programs to help you 
develop your sof lware. Included are memory management 
and RENUMBER (including GOTO's GOSUB's etc.). Full 
operating instructions are included f4 .95 

HOME MANAGEMENT 

H O M E A C C O U N T S M A N A G E M E N T 
Plan all your financial affairs w i th this Q.E.D. quality 
system 
Features include budget creation, maintenance and 
balance of all accounts ( including credit cards). Full 
moni tor ing of expenses against budget and complete 
expense reporting. This system is supplied w i th full 
documentat ion and operating inustruct ions. 
Spec t rum, ORIC Dragon £9.95 
A p p l e II (disc) C12.95 

GAMES 

THE VARIETY P A C K 25 specially selected programs to 
realise the potential of your new micro. The best value 
around today! 
Spec t rum, ORIC, Dragon, A p p l e II £4.95 

(LESS T H A N 20p per progrem!) 

THE VIDEO CHALLENGE SUITE 
These are not just any games but Q.E.D. quality action 
packed programs. Award yourself the VCt 
S p e c t r u m V C I Photon, Apes & Ladders, Microthel lo 
and Phantoms. £5.95 
S p e c t r u m VCI I Towers of Logic, Bugblaster, Link-four 
and Awar i £6.95 
ORIC VCI Photon, Link four, Microthello and 
Phantoms £5.95 
D r a g o n VCI Photon, Link four, Microthello and 
Phantoms £5.95 
D r a g o n VCII Dragons Domain, Ca'ds, Draxit and 
Awar i £5.95 
A p p l e II VCI Grand National, Star Trek, Link four and 
Microthel lo (cassette) £5.95 

(disc) £7 95 

DESIGNERS 

Calling all designers! Q.E.D. Systems pay generous 
royal t ies for high quali ty programs and routines. All 
enquiries are treated in the strictest confidence, 
W h y not send your programs today full details are 
available on request, please include s.a.e.l 

(All programs are supplied on quality cassettes, unless otherwise staled. 

Please send me on cassette/disc 

for my MICRO with memory. 

I enclose my cheque/postal order for f (payable to Q.E.D. Systems). 

Name Telephone No. 

Address 

Q.E.D. S Y S T E M S , 2 S E F T O N G A R D E N S , A U G H T O N GREEN, O R M S K I R K , LANCS. , L39 6RZ 
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ZX-81 David Threlfall 
continues his short 

series with the 
complete machine 

code for ZXGT, a true 
compiler for the ZX-81. 
ZXGT is only just over 

2.3K bytes. The fast 
code is the result of limiting 

the compiler to integer Basic. This 
month, details are given of the way 

that the compiler translates Basic 
with examples from the standard 

Basic repertoire. 

GT COMPILER 
LAST MONTH w e cons idered the p h i l o s o p h y 
behind Z X G T , my ZX-81 Basic compiler. 
This month we move on to the intricacies ol 
integer arithmetic evaluation and see how 
some statements compile. 

For those uninitiated to Z-80 machine code 
here are a few preliminaries. Z X G T uses ihe 
Z-80 registers A,B,C,D,E,H and L . A is the 
eight-bit accumulator. H and L may be 
considered as a single 16-bit accumulator. Al l 

the registers may be used for eight-bit stDrage 
hut the pairs BC and I)F. may also be used in 
16-bit manipulations. Putting a register pair or 
16-bit number in brackets means that the value 
in brackets should be taken to point to the 
location required. For example: 
LD HL,n load HL with the value n 
but 
LD A,(HL) means load register A with the 

data in the location pointed to by 

Routine 
factorial (n) 

> Yes 

Factorial = n*factorial ( n - 1 ) 

\ / 

Return Factorial = 1 

Return 

the value ir the HL register pair. 
Here are a few simple examples to start ihe 

description o f the compiler. 
CLS 

This results in a call to Sinclair's R O M at 
hexadecimal address 0A2A. 

RETLRN 
This one is very easy, requiring the Z-80 
instruction Ret — return. 

PEEK n 
This causes H L the double-precision 

accumulator — (o be loaded with ihe contents 
of location n, thus: 
LD HL,n load HL wi:h n 
LD A,(HL> load the auuumulatut wilh Uw 

coments ol location HL 
LD L,A move A into L 
LD H,0 zero H 

HL now contains the contents of 
location n. 

The next example is: 
ABS X 

Load H L wi lh X and test the top bit of H -
the sign bit. Call a negate routine i f this bit is 
set, that is, i f the number is negative. Negating 
a number entails taking ;he 2's complement but 
there is no Z-80 instruction for this. Instead 
we must take the l*s complement of H and L 
independently and then increment H L . 

POKE x,y 
This means put the lower byte of y in 

location x. As we need x and y simultaneously 
they cannot both be in the H L register pair. 
Therefore wc get x in H L and y in D E then do 
L O (HL) ,E as required remembering that 
Poke acts on only one byte. 

GOTOn 
This wi l l be translated as a Jump — JP — 

instruction; n must be a number and not a 
variable. The compiler has two passes. On the 
first, it generates a tabic of line numbers and 
their addresses in the machine code. On the 
second pass, the correct addresses wil l be 
available for both forward and backward 
Got os. tcontinued on page 79) 

YOUR COMPUTER, AUGUST 1983 77 



SOUND with SINCLAIR 
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81 
TIMEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
f. £25.95 

ncio&pfcVAT 

sfc 
'S 

* TheZON X SOUND UNH is romptotriy eontam«d snd esper-ieay 
desijneid tor use with the 7X 81 TIMFX Sirwiair HXD And Spectrum 
Compute-'. It mat plugs m no dlamantfing or Iriklding 

A No power parks banana* leads or other e»tra>* 
+ Man iii Volume Connoi on pans' ampin volume ham buet in to«d 

xwkv 
+ SlB'-dard Sim Hr IflK Ham(jeclc or printer can be pirgged mio ZON 

X Sound Unit vwthout eHecting normal computer operation 
* Hugaranqa n! pouoie soundttor Games Music. Halcoptnis Sci ft. 

Sprue Invaders. Eiploawv. Gunshots Drums Plane*. I i w i 
Orqjns Bells Tunes Chorrls etc or whattuvar you devise' 

+ R lul octavos Utet 3-Channel sound chip givinq programme contiol 
Ot ptch volume ot tone* and noise*, all with envelope control 

+ tasiV added to existing games or programmes usirg a levr simple 
HASir lines or machine coda 

* No mammy addftMa* used I.O mapped 
FULL inetructione with many (samples ol how to obtain fleets and tha programing*. supplied, I I'V g jranteed Hnttah Made 
'Fwctpi uitti SfiKtrum you naerf It* Sp*ttrum hfrnmr Board Onjt' 
No SFI flnca f6 SO me/ VAT 

r-r-i 

BhPAK 

Payment mar be made by Cheque. P.O 
Q»o No 38fl 7006 Pnetal Order or Credit 
^ard 
E xpor t oidirs Brink Cheque 
International Money Orrlei US l » t 
Starting 

iDept YC8 PO Bon 6 
.634 High Street 
Ware. Harts 

S500 REWARD 
Five hundred pounds reward will be paid for any 

comp le ted programs which are of a high enough 

standard to be included in the Oasis Software range. 

Products should be for the Dragon, Spectrum. 

ZX81, B B C. and Oric microcomputers . The names 

of the three most outs tand ing authors will be pub-

lished in future advertising. 

£50 REWARD 
Even if yot don't own a micro or can't program, 

we'll pay £50 for original ideas that we can i ic lude 

in our product range 

PROGRAMMERS 
If you own one of the above micros and want to 

put it to good use send detai ls of your assembly 

language experience. 

Oasis Software will pay up to £ 5 0 lor camera-

ready artworks for casset te inserts and colour 

advert isements. 

II any ot the above interests you then writ1 to:-

REWARD." Oasis Software, Lower North Street, 
Cheddar, Somerset. 

YOUR IMPACT SOFTWARE 
LOCAL STOCKIST 
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CNRITH>l«» W ĵnxiie Strent 8T Wgrriye Streei oiwSvi 
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Icontinued from page 77) 
Note in particular that, in the compiled 

code, the nearness o f r to the start o f the 
program does not affect the rime taken to 
execute the Goto. 

GOSU8n 
Th is works just like e Goto except that it 

results in a Call instead rif a JI* 
USR x 

This results in the machine code at location 
x heing executed. It look* as i f it should result 
in just a Call to location x. However, there is 
no machine code statement for "cal l to the 
address given bv a register pa i r " that ts, 

CALL IHL I 
so subterfuge is necessary. Consider the 
fol lowing code: 
LD BC.BACK load BC with the address of 

label BACK 
PUSH BC Iceop BC or. the stack 
LD HL,x get x into HL 
PUSH HI and push HL on to the stack 

BACK: continue code 
The first four lines get rhc address o f Back 

and the address to which we wish to go on to 
the stack. The Ret instruction makes the 
machine " r e t u r n " to the address at the top of 
the stack which is x, tust as we wanted. At the 
end o f the routine starting at x, a Return 
causes a jump to the nex: address on the stack 
which is Back and there we are. 

FOR NEXT 
The For-Next pair is compiled into 

directly executable code not calls to other 
routines — and so a For-Next loop is 
extremely fast. The For statement has the 
form: 

FOR K M TO N 
where M and N may be parenthesised expres-
sions. M is moved into variable K and ( N + 1) 
is stored in the next wcrd/two-byte location. 
Dur ing compilat ion the address o f the next 
location after For — let us call it 7.7.77 is also 
stored. The next K. statement ts compiled 
thus: 
LD HL.Innnnl where innn is the location 

where variable K is stored. 
INC HL make K one bigger 
LD (nnnnl.HL store this value 
LD DE.Innnn • 2) get value of end of loop 
AND A clear carry flag 
SBC HL.DE sublract DE from HL 
JP M.zzzz if HL CE is negative jump to 

the next address after FOR. 
Otherwise execute the next 
instruction. 

This arrangement results in extremely fast 
execution o f the final code about 170 times 
faster than Basic. Machinc code enthusiasts 
might care to consider what l imitations the test 
places on the values o f M and N . 

Now for some arithmetic. Wherever a 
variable may be used in Basic an expression 
may be substituted, so some means has to be 
found ro evaluate that expression T he method 
which has been chosen for Z X G T uses an 
often-mentioned hut rarely-used mathematical 
function called recursion 

For those who have not come across 
recursion before, consider evaluation o f n!, 
that is, ri factorial; n! is defined as: 

n l = n x In 11 x In 21 x 1 
and we may rewrite this as: 
nl n x (n-1H 

= n x In-1) x (rv2) I 
etc. 

T o ca'culate n! it is necessary to mul t ip ly n 
hy {n 1)!. T o calculate (n I)! we mul t ip ly 
(n- 1) by (n-2)1 Th is process is continued unt i l 
we arrive at 1! which is 1. Figure I shows a 
flow diagram for this process. The routine 
Factorial calls itself repeatedly. 

The process o f evaluating an expression uses 
a similar technique which is shown in figures 
2 and 3. We sec that Variable calls Evaluate 

and Evaluate calls Variable, but the way out 
may not be clear F,ach t me we enter Evaluate, 
a marker 0 is pushed on to th( compiler 
stack and when wc rcach the end o f the line or 
a right parenthesis, the stack is popped back to 
see what "pend ing operations" are left. 

Opera t ions are pe r fo rmed u n t i l an 
"operator " 0 is encountered. We placed this 

{continued on page 81) 

Figure 2 
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•IVliHwiEH 
B COMPUTER COMPANY LIMITED J 

I cho ice for 0 3 ( 3 3 m i c r o c o m p u t e r s 

BBC COMPUTERS 
Model B 
Model B + Disc Interface 
Please phone to check de l ivery 

£346.95 
£441.95 

BBC MICRO DISC DRIVES 
BBC 31 Single 100K Drive 

Expandable to 2 x 100K £199.00 
BBC 32 Dual TOOK Drives £330.00 
BBC 33 100K Upgrade for 

BBC 31 £140.00 
BBC 34 Dual 400K Drives £575.00 

BBC 35 Uti l i t ies Disc (suppl ied £25.00 
on ly w i th BBC 31,32, 34> 

AM Drives except BBC 33 suppl ied cased 
w i th Connecting Leads. 

PRINTERS 
NEC 8023 Punter 
(Carr iage £101 

£320.00 

NEW 
Shugart Single 100K 
Disc Drive 
(Fully compatible 
with BBC Micro) 
£199 + VAT 
Carriage £5 + VAT 

Utilities Disc 
with Word Processor 
£25 + VAT 

Supplied complete 
wi th all Connecting 
Cables 

Expansion slot 
for second Drive 
£140 + VAT 

Fast ex-stock delivery by 
Securicor... All prices exclude VAT. 

BSC UPGRADE KITS 
B8CA2K Common AtoflUpgrjrto (44 ft 
BBC 1 lblt Memory fit 00 
BBC? P.inlt. UMt V0Kit I ISO 
BBC 3 OittbiioifotflKii (MOO 

only tiippl«t<i with Disc 0'ives 
BBC4 Analogue input Kit ($70 
BBCi Senrf t oncn <•• t 7 JO 
BBC 6 Bui fnpanmon K.I f Mi 
AH kill I'd >.i(5>Ii#ii1 Willi tuM fitting 
irWucttont 
BBC CONNECTORS 
BBC2t Pii'itttC«bl«»ndAmphenul 

Pii g (not auBniumdl (1100 
BBC 22 
BBC 23 
BBC 14 
9BC2& 
SBC 26 
HHLHi 
BBC 36 BBC 
H8CM 

Plia (not lM»nir>l|Kl| Unor Port Connoctc I nd Cubteae-Ci»i**tlr L eat) 
J PirDin P<ug 6 Pin Din Plug SPmOmPtufl Dicc JtJtili.-J.tA'iDCto 

2 « 34 *a» Cam EDgr Due Povw Csblr Ano'dyur Input Plug 
fc linn 

I M BuiConnKtoi 
4 :6~ Cable 

t l*t 
£ 350 
£ 0 60 
£060 
t 060 

£12-00 r (oo 

t 350 

BSC ACCESSORIES 
BBC 45 Joyii-ckt I per paid 
BBC 07 £[>romPi<ig'*mrrw 

l»»mbl«di 
£11 10 
mvi 

ACORNSOFT 
FOR THE BBC 
SBE03 Buan<i« G » m « SBtO* Tn» ofKnowiodoe SBE02 PeeioComputrrlne 

V/MIIMI £ M SB801 AlnnbraiiManipuiation 
f'<. £ » 65 SQX01 Ctpjtive Gratvtoci 
Ct tse t l * I I K 

SBX02 Gf«)<H&CI>Sit i 
C l t l i t l t o £ I £5 

SI1R01 Dftt Oiarvlnr. M.inuia f fl 1*5 
SHi n? i n | C i w n > ( 1 4 H 
T>Hl Ot Forth CMWKlii ( M M 
SHOO I Ph.K»opn«r* Qu«»i ( 
SUCiO/ SplmxAdviniur« i l u 
S0G03 M o m t e i i [ I K 
SBGM S>-«X)«r ( I K 
SHO!5 Pljnotoirt I I H 
SHOW Arcade Action £10 ri 
S B G « HoditM H»id £ • K 
SBGI3 MfH)n ( »«S 
SBGI4 Aic<di4n> ( C M . 
SBG10 CMcs- I i n 

ACORNSOFT BOOKS FOR THE 
BBC MICRO 
SflDOi Cmtrvs GripfHCI £ 7 SBD02 Grjphti Charts £ 7 
SBD04 Li» £ 7 SBD03 forth r 7 
• Hn{ lorcuirsnt dtilvuryon 
Atomiott product! twtoro otdoimg 

S S C MICRO COMPONENTS 
4516 I00NS C 2 25 
6522 t 3.19 74LSJ-W £ 0SB 
74LS245 (O i l 74LS163 £ 014 
DS3691N £ I M DSB8̂ S1»N £ I H UPQ7002 £ 4 50 1271 £31 00 
2 0 W * v H « K l a r f 1+» 2bWavn«jii«- ( 17t 
34 Way H«#di»i ( 7 H 40W«vH«4<Kf £ I H 
ISWiyDSk t 2 15 
6 Way Din SM £ 0.M & Way D.n Sit £ O H 

SBC SOFTWARE IN ROM 
Wivrfpiocatw 'Vumu' 

.from EastAngllas 
leading supplier 

(10 

t r , 

MIDWICH COMPUTER COMPANY LIMITED 
R I C K I N G H A L L H O U S E . R I C K I N G H A L L . S U F F O L K IP22 1 HM ' 

T E L E P H O N E (0379) D I S S 898751 
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(continued from page 791 
(here to mark the end of ihe expression when 
we entered the routine. The exit is taken with 
the result in H I . . 

T w o other points should be noted. First ly, 
the right and left parentheses wi l l match 

Figure 3. 

Routine evaluate 

Push 0 on to stack 

Call variable 

Generate code 
to Push HL 

Get next 
character 

Push character 
on to stack 

Call variable 

Pop character 
back 

Yes 

exactly, becausc o f Sinclair's syntax checking. 
Secondly, we are using iwo different s-acks. 
The operands o f the expression are pushed 
on to the stack o f the compiled program by 
code generated in the compiler. T h e operators 
are kept on the compiler stack and are used by 
the compiler to cause the correct code to be 
generated for combinations o f operand in H L 
and D E 

In cffect, inf ix notation is changed into 
postfix or reverse Polish. 

The Let statement calls Evaluate d i r :c t ly . 
Many other Basic statements are supported 
such as: Fast-Slow, Input , Pause Rand/Rnd to 
seed and use the random number generator, 
Print, Scroll, Stop Unplot /PIot . 

The ZX-81 does not have the abil i ty to store 
on tape anything except Basic statements so 
where can the machine code generated by the 
compiler be put so that it may be recalled f rom 
tape for later use? 

The general answer to this is " i n a Rem 
statement" and that is the solution adopted by 
the compiler. The one twist is that the 
compiler generates its own Rem statement 
into which it puts the code. T o accomplish 
this the code is first compiled over the R O M 
— and so not stored — and the resulting length 
o f code is used in forming the Rem. It does not 
delete any old compiled code. 

One of the best features o f Z X G T is that the 

Basic may be run and tested under the inter-
preter before the compiler is invoked. One 
writes a program bearing in mind that 
eventually it w i l l be compiled. When you are 
satisfied w i th your code a single Usr command 
runs the compiler and puts your code into the 
Rem statement. Th is is clearly a very powerful 
feature and one which should eventually 
bccome standard on all small machines. 

Some people may not be aware o f the way to 
make the large Rem required for Z X G T . A 
possible procedure is as follows: first, type a 
line I : 
1 REM ABCDEFGHIJKLMNOPQRSTUVWXY 
ABCDEFGHIJKLMNOPGRSTUVWXY 
ABCDEFGHIJKLMNOPQRSTUVWXY 
ABCDEFGHIJKLMNOPQRS 

Th is makes the total length o f the line 
including the terminator 118 cxactly 100 
bytes. Check that 

PEEK 16511 
is 96. Second, edit line 1 changing the line 
number to 2. T h i r d , edit line 2 to make it line 
3. Repeat up to line 23. Fourth, edit line 1 
adding 1234567 immediately after Rem. We 
now have the correct number o f characters. 
Fi f th, check that 

PEEK 18815 
is 118. Steps 6 to 10 o f the procedure arc: 

POKE 16512,8 
POKE "6511,256 

(continued on page 83) 

Figure 4. The hex loader 

9 FDR L-1&S14 TO 1SS14. 6TEP 1 0 
1 0 LET T » 0 IS SCROLL 
3 0 P5JTMT L , 
AS I * P U T - -30 PHINT 
3(5 IttPUT 40 PRINT TOT * 0 i r L . l n o u THEN Ler LO-B Be IF L < > IBOW TMFN LCT L0 -P1 
OB IF L EN D f o i a THEN GOTO 99 S0 IF INT I L / 1 B I - I M T ( L / 1 0 0 1 I I 

«< ,r.or,r H I L L T M C H G O T O » O US FOR K - 3 TO IEN R* STEP a 70 L.ET ColCODE Rt(K> 2SI l l 6 t C O OE R« <*+!> SB 
7 5 POKE L - 1 • I N T < K / 2 ) , C so L r r T » T +c 
OS NEXT K 90 IF TOT»T THEN GOTO 110 SCROLL 1B0 PRINT "ERROR PLEHSE INPUT RORTN 

1 0 5 GOTO 10 
1 1 0 NEXT L_ 

Generate code 
to pop HL 

Generate code 
to pop DE and 

evaluate HL/DE 
or HL*DE 

See if there are 
any operations 

on the stack. If 
so generate code 
to evaluate them 

Push 'operator' 
onto stack 

Generate code 
to pop DE 

Generate code 
to evaluate 
HL + DE or 

H L - D E 

4 

End 
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ZX81 MACHINE CODE ? 
ZX.ASZMIC ROM g i v e s : o full screen editor 

o multiple files 
o powerful assembler 
o complete debug 
o hi-res graphics 

ZX.Aszmlc Rom replaces the Basic Rom in ZX81 
to transform the machine Into a complete 
A«fiemb1y Lanauaqe Development station. 
Fast. Powerful . Professional. Reliable. 

> ^ o n n e c t o r r ' . 

i i M r a i r a u w ] 
I 

i i c u i l A S Z M I C P L U G - I N 
I V C W . E X T E R N A L B O A R D 
accepts the Aszmlc Rom to combine the best of 
machine code and basic. 24 I/O lines. Eprom 
programmer, 8k user socket. 

Aszmic alone, £39 .95 including comprehensive manual. 
Aszmic-t Board*Manual,only £ 5 4 . 9 0 
Ask at your dealer, or fill in the coupon now! 

C O M P R O G S Y S L T D . , <YC1) 
R O . B o x 1 * 4 9 , S o u t h C r o y d o n , 
S u r r e y , C P S 7 Y X 
Please rush me: 
[ ] Aszmlc + manual. I enclose £39.95 
[ ] Board+ Aszmlc + manual. I enclose £54 .90 
[ ] Further details. I enclose S.A.E. 
Cheques psyable to COMPROCSYS LTD. 

Name -

Address 

S/RCWR OWNERS 
READ THIS FROM 

y i j p 

Tifcj vt pnttwoy r+f11 x»U WATHf*| COOID t̂ Aigf* * > wrve< H«M < * hup yen- «>n r.nrtcul *>c L»t(ri"¥ ,**y >n\ (Mrrfrvft̂ pi»itiwigObf VA: COOf[> pro^raTi frx jr«| me rrmi nodim pnDtnwKVi • (PfhJtHt il J yt*'\ AWU f^nn* tOdr<1 rofl'J^i 'ff tW, CI UWvAC JM ̂ fvUr wvr know >* iMrif <..u rrwtnr ipeorcxe" JITS rcci wy ATMT Ar 
MACNftte cm TiST TOOL 
li* utftwe pn̂ mom tjhr so c* fY'*l J>> imt ut wt* HC 

• H I T it I > . -t* »-.tv :,v n*!r.,Ettyit Ji mr. f A 'Wf i • imm lo- ta" :<x -ovce »->a 
• n n i r <i_nu-»r tin: t u lutonj 
• HIJIIDICIMAI lO-.fiHT K.V'tVWO 
• CHAJTACNA MMIFTATCWT — nl njor Wl , kxjcJ,po 'rf 1"r Wf.-i',. tmon 

tot nr If* ,m3 t«M IjwtT'J'O 
SPfCTRVM CNCSS tXr«>outace The Turk 
'r* : r ^ V J I jtt e^rtwtn Artonuwn > ,tr w. r-*, '-j-Mrfi '^.iif tt 
C0Ht,-"t l̂ O H A j d 4 A W ^ on J -. Jl j Et*.ft swff ^ M (XP cflff vcu me .fru', Jf-'I 31 i^jt'U . j <trt*<t OUŶJ rôDure- frufxr TIM Turk HUH»|« 7Mt* • (MM mt iMK le«trum on otiyt 

« m i omo«f tMCLUoa, 
• 6 11VH.S CM 3U' • l.l Mr t otwrwinA'itiuMnw 
. a •.*»• 
• <JAV*\ P»UT»JI MC L-IT . HIV I »r,»,NH IK I |OCA • rwocLATMMaof • umimvhuj \, an it tujtti i « a tcowMISCKJ VOut full MIHIXTiaNI »OVIHD 

AVPRfSS MANAGt* 
Wain cn IMI 4W M^tur-, n 4H» » wtOrr 'i^ + »., UJO rt̂ tvtiĵ i Pŷ HhtMp"*r'y M îaŷ f"** crrTn̂ v: »i l^t pOuti'f t»W 1 A let mrr • FULL KRIIN INPUT end IfMTIMG — r fvrjr Ji 1 « r' *itJ 

C C W F J N D I • MulTirtf iNPfllNO J *r*1 f artif* .1'Ayir .FW^M'ir 
r t IM IT W W C RI'^ITM' TT MR TO'I» T O U ^ T L I T J I V ' T | 

• INTTAHT MVPON1I — yr, p-oqij^ iv vrrK vnr r*v 
• SlJff R miKMOiV — <'*ih [• ./ Prt'M-tly r*v, ra uur Jfdf̂ linr-I iAV o '^vr f* 
• A M T U U 1 
• AT M O M * - T fv^rw J I N R R G *•• I«Y»*»I • • AT WORK - fa "t W M HWrfW* tfrffCICcy Wti'iQUllWt »ri -.-fcO \tt jrsti ifixv • CLLMt — | "ito»t nr '>">*•" • M i <1 JtffwK 

MMtfTcM£~r TtMes'liUf/rDfTfeRetKe. ~ 
OKR* W OK*JJ<I CarpuM* Ud TO •»>• W O*1tvc 
'jm rv A t M r H M i u f t x l U f t M ' ' an*p 

L l m rut THrt JI IBIS M i l SilfU'U- j'-iy 
M * M N « G O * * T M TO«L ^ I « M H 

Oas Ur etXnr' /Sri U^Tr^'n 
Vi>J rf*a* pom o-dP or AC(tU No ro irwrm O mtpniYv <W1H wf* ACCJV w» 

rtrtrt*--. 
NAMT 
AOOO& 

. Av^mI* ft >• i «• MT 
ĈrtTCCOf 

AUTHORISED 
ACORN/BBC DEALER 
AND SERVICE CENTRE 

* BBC Molel B Computer 99.00 
BBC Computer Dust Cover 3.99 

* BBC/LVL Single 100K Disk Drive 26300 
* BBC/LVL Twin 100K Disk Drive 389.00 

Diak Drive Coven 3.99 
* Torch 280 Disk Pack 897.00 
* 14" Microvitech Colour Monitor 267.S0 
* 12" SanfoGroon Screen 90.85 
* 14* Santo Colour Monitor 278.00 
* Grundig 14" Colour TV/Monilor 275.00 
* Selkoslu GP100A Printer 229.94 
* Seiko*hi CP230Z Printer 274 89 
* Epsom ntflO Printer 803.70 
* Epsom FJC80 Printer 332.3S 
* Epsom MX 100 Printer 539.35 
* Silver Rtod EX44 inc. Interface Typewriter/Printer 516.36 

Tape Reorder Leads 
Din to Dai + lack 395 
Din to 3 (acks 393 
Wordwue & « 39.93 
View \/ S9.80 
Acorn Soft from.. 995 
BBC Software (all titles) 10 00 
Educational Software from.. 5.69 
Books - hundreds of titles S.A.E. lor list Price including VAT 

p i 

* Carriage £8.00 including VAT. 

VICTOR — TORCH — OSBOURNE 

lltiftoMfijfERS 
LIMITED 

:4C0RN 

121, Dudley Road, 
Crantham, 
Lines. 
0476 76994/70281 

100, Boughton, 
Chester, 
Cheshire. 
0244 310099 
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(continued from page 81) 

POKE 16514.118 
POKE 16515,118 
POKE 16510,0 

You now have a Rem called line zero of 
length 2,303 bytes as required. Note that there 
are minor differences between the assembler 
code and ihe version of Z X G T in the hex 
dump. 

Figure 4 shows the hex loader that w i l l 
enable you to enter Z X G T . Note that the Rem 
to contain the code must ^e exactly 2,303 bytes 
in length, that is the total line length as 
defined by Sinclair. The loader wi l l prompt 

wi th the address to be loaded and you should 
refer to figure 5 to see the hex string that 
should be entered. 

You should input the 21 characters up to, 
but not including, the equals sign followed by 
Newlinc. You wi l l then be prompted for the 
check lumber by an equals sign. I f the hex 
and decimal agree you wi l l be prompted for 
the next line o f input. I f they disagree you wi l l 
be asked to re-enter the data. The last hex 
string only contains five characters. 

The entry point to the complete compiler is 
17389 - use Rand Usr 17389 or Lei L * U s r 
17389 for the code to be put in a Rem ai 

line 2 or 17381 i f you wish it to ask where the 
code is to be put. 

The entry to the code generated by Z X G T 
is at 18823. Use 

Let L = USR 18823 
Do not use 

RAND USR 18823 
In funirc issues, we shall give the remaining 

third o f the Z X G T assembler code and discuss 
how to avoid some o f the restrictions 
mentioned in part 1. I f you find the listing too 
daunting to type in the compiler is available on 
cassette for £8.95 from Personal Software 
Services, 452 Stoney Stanton Road, Coventry. 

Figure 5. Hex dumf, of ZXGT compiler. 

16314 1BFBDRCB97676C3B440C3-1607 
16324 14 
16334 34lC3974i:3RB41C32142-1201 
16344 4C39C42C32E42C33943C3-1414 
16334 37FM3C33743C3B843CF0C-1331 
16364 6E3D3RFCD2142CB7C2808-1296 
16374 73E16CD2142CD1B411110-718 
16584 627CD0741301R11E803CD-847 
16394 907413013116400CD0741-335 
16604 030131E0RX07413012C3-645 
16614 1FC40CD0D4111E803CD0D-1069 
16624 241116400X0D411E0RCD-710 
16634 3004 UE01:D0D41RFD1E1-1001 
16644 4C32142E3H 7ED32E1C93E-149 7 
16634 31CR7ED32 38033C18F 919-9 31 
16664 6C321427C2F677D2F6F23-886 
16674 7C92R0C40112100E30100*599 
16684 8008923ES19E B21D602ED-1019 
16694 942E3C1EBEDB0E101B602»1344 
16704 009220E403E213239403E-449 
16714 103323R40C9CDB8027CFE-1148 
16724 2FE200ECDBB022420FRCD-1217 
16734 3BB027PFEFF28F8017FF0-1492 
16744 4RFE5ED42E1CRB24001EF-161* 
16734 5FCRFE5ED42E128DD4424-1549 
16764 6C84DCDBD077EFE00C3CB= 1462 
16774 7FC2234402R34407CE67F-1041 
16784 8B3C8CD4F 4128F306104fl-1109 
16794 97BEB210000CB391F3001"731 
16304 919EB29EB10F3C93E2B90-1247 
16814 l CRDC42473E01CB283002-931 
16824 23E84CB293002CB07F SCD- 1020 
16834 3E8417EC807FE103007CB-1164 
16844 40F 3002EEPF47119E0I.3R-762 
16834 3304093FHI 141F12F" R016-1271 
16864 602F1B0FE883802EE3F16=1144 
! 6874 7363E1 790DRDC4279E61F-1169 
16884 84FC3C3C3AFC810CB10CB"1486 
16894 910686/2929C1484709C1-843 
16904 04709EO4B0C400923220E-360 
16914 140C13E1890323R403t21-754 
16924 291323940C3t>3E5C5F53fl«1433 
16934 33R40FE02233RF1FE7628-1129 
16944 42HFE4030722ft0E407723-79fc 
16954 3220E403R39403D323940-523 
16964 67EFE76204A3A3R403O32-893 
16974 .'3R402322OE40 3E213239*47l 
16984 84018382R0E407E»-E762&-8U2 
16994 9E62318F82R0';4001F802-986 
17004 009368FCO4F4128F&FE28-1140 
17014 1281SFE3F281BFE292088-780 
17024 221 10272B;C'8420FBr[)23«959 
17034 3411803CD2R0RF1189RC1*961 
17044 4E1D1C9GD690618D378B1-1483 
17054 5C81RCD214 21J 0B18F 5F E-108 3 
i 7064 64 3 J809FEC0CBB7DR3342*1301 
17074 7E6:F2II1014704FE2I30-754 
17084 804RFCD2142CB7E2328FB-1138 
17094 910F97ECB7F2006CD2142-1963 
17104 0231SF5E63FC&2142RF C3-1271 
17114 12P42CF8R7BB228FRCD29-1293 
17124 243C57CB20738F14B4211-1028 
17134 30000D3EB2329EB297993-1070 
17144 4789CEB30F6EBEBRF7C1F-1605 
17134 3677D1F6FB42818EBRFCB-1227 
17164 61CCB1 [>7995789CFRFE42-1376 
17174 779934F789C47E319E318«1199 
17184 8DDE1C1CB78C21B41C944-1517 

17194 97C17DC1841EB7CR847CB-1260 
17204 07CC21B41C9ED3B324063-1132 
17214 12EFD7R870600ED5298ED-1318 
17224 232983F30ED3230012322-846 
17234 33240CBBCC9030303C303-913 
17244 4030303218049COR30923-633 
17234 33E767123350223C17123-760 

17264 6702336ER2377237723C9-979 
17274 7210000E3E3CD3741FE16-1124 
17284 82009E1D1F3E3CO214218-1277 
17294 9F0FE76EI281F2SiE3292y-1260 
1 7304 0L' 1194FCD214279D61C38-1036 
17314 1084F060009FE0R38O3F1=874 
17324 23EE6CD214218C7F1CC1B-1291 
17334 341C9C3E52R7B40F577E3-1514 
17344 423227840CD4F41FE2920-932 
17354 5123E76CD2142E1CDB440-1176 
17364 6F126006FCOB4401802E1*1098 
17374 7F1 El ClRFC9C9C93E0FD7-1729 
17384 8CD75491812210000CD12-693 
1 7394 944C DF 74803CD7849E5CC1* 1427 
17404 00649E1CC'1244CD5949CC"»1167 
17414 12044CP0O44CF 7F3EC9C3-1178 
17424 27B49227040ED3B1C4013-845 
17434 3217240CD09432R704036-766 
17444 418233668232279401168-592 
17454 S-0019227B40217[>>l9C0D4«e85 
17464 6442323E523221640Cf>44= 7 95 
17474 745FEF £CICB44FEF 9CC96-1897 
1 7484 848f- EFRCi;c348FEDE28£ft« 1802 
17494 9FEE9CC1D49FEECCC2B43-1599 
1 7504 0FEEt>iX4043FEEBO'X747-l791 
1/514 1FLF3CCF447FEE.4CC 0049-1773 
1 7524 2FEF4CCB647FEE3CCF14S-1955 
17534 3FEEECC5D48FEF6CC6C48-1743 
1 .'544 4FEFOX9248FEF 11X0346- 1700 
1 7534 tfFEFBCC9F47FEE 3CR9647" 1843 
17564 6FEF5CC5345FEER2815FE-1660 
1 75 < 4 7E7CCR447FEF ECC0&44FE- 1717 
1 .'584 80U200ECD4445FE762807-799 
1 7594 9E1CD0E49C236443EB8CD-1284 
17604 0c.y4ycD5y49'-F9tLD4U4 7 - i259 
1 7614 1 d. 13F 4S«. 3R&4 7E35623SE-1 
1 7624 2L>5EBE5222340220R40CD-1123 
17634 ;EC43CD5349E1CD1 34516-12 i 1 
17644 4l&EBL>ia>0945Et.>56'840*1269 
1 7b54 'XC-0943E3ED3B7240R7ED-1422 
17664 652E13803227240E1C973-11>9 
17674 7237223C93E233623C9E3-1065 
1 7684 8C12R1C4023CI'0E45EBR?-1052 
1 7694 9EL'42D02R7240EC'52DSEB=-1581 
17704 02 318E03EC3F3CD4443CD-1;43 
1 7714 12R4KCD1 34'iEbtl 'Ht45fcB-l 165 
1 7724 2F1C3RB4/3ECD18E9E5E7M662 
1 7734 3FE762809FE7E2803F5C-Li«1296 
17744 4684'iF 1E1 i;9a)4445FE76-1558 
17734 32877FE0B2813FEC1284C-10*6 
17764 6FEO62874CD3047215349-1169 
17774 

17784 82R7640E3CD764901FFFF-1370 
17794 92R164023037EF3CD6849-919 
17804 0F1FE 0B2803CD7&4918EF-1215 
17814 1221640E10571233E11LD-974 
17824 2RB473E01E1CORB47216B-1117 
17834 349CDR9471812CD374 7C0-1096 
17844 4C14721434DCDRt47i:lF'-J-.l 169 
17854 508CDR947CD4443FE1R28-1115 
17864 68CFE19288821 EC43CDR9-1307 
17674 7472H16402B221640RFC9-739 
17884 8CD4D473E 7DCD7B492168-1078 
17894 949C0R94718D63E/6C368-1233 
17904 049FE40D2C144D6261717-1160 
17914 1ED4B794026006F03C9CD-1061 
17924 244450DF143FE64200RCP-1233 

17944 4CD4443FE14C2C144CD3L>-1337 
17934 546CDD343E17CFEFF200O1457 
17964 62101E BCORfc 4 7210y43C 3-1233 
17974 7R9473E22C3RB4 7RFF5CD-1398 
17984 64D473EESCD78491X4445-1182 
17994 9FE112850FE76284CF5CD-1329 
18004 04D47F1FE132804FE1628-1016 
18014 123C16778FE8W20O4F5E3-1215 
13024 218D8E321444pCDRE47Cti= 1302 
18034 37E463EE521&960CDH847-1163 

18044 418C4F5C5181CFE182810s1048 
18034 3FE17C2C144CPC6462162-1336 
18064 649CDR94718R"CDC64621=1220 
18074 7SE4S<18F3;tEEI C07&49F 1 -1379 
18084 8FE00C&FE152311C0C646=1239 
18094 921R7EBCDRE472IED32CD-1442 
18104 0RE471&E7CDCS463E19CD-1263 
18114 17B4918DC,3ECilC37B49Ft-l 35? 
18124 2U3200FCD4D47217E6F CD-1086 
18134 3RE47212600C3RE47FED4-1222 
18144 42012CD4L>4721 EB46C3R9= 110'> 
18154 54701F146C5E5C96869C 9=1412 
18164 6FEC4C2&F 4 7C544 45F fc41»1391 
18174 7C2C144215C49CDR9473E"1160 
18184 82621006FC3R347FE40Ci=1131 
18194 91R472I7249C3R947FED2-1216 
18204 020UCt)4C'4721CB7CCORE«l 141 
18214 1473EC4217R47C3RB4 7FE=1246 
13224 2CFC2C144C34M7CD4P47" 1333 
18234 3C04445F 53EESCD7B4 S". D-1464 
1 ?244 44C>473ED 1CD7B49F1C 9CD= 1467 
1&254 54445FE16F5L.;444,jFfc (0^1269 
18264 62816Ffc49300i)FE26D48231073 
18274 7470C8F47F1C :7547C9CD»I 544 
18284 9CB4618F6CP3."'4616F121 ̂  1177 
182 94 9, R4 7182F 7C2-67702F F * 821 
18304 023i.9C&F 143Fi.64i>;3K49« 1443 
18314 13E2R'J 3RB4 702R4 8 3E 21 -955 
18324 21813CD0D44E1ED487B40=1055 
18334 3C921£R0R180521364918-531 
18344 4003ECDCD76437OCD7B49*!194 
18354 37CC37B49CDS747C0C147=1315 
18364 621EB7318EDF11RC21,144-1379 
18374 7C9CD4445C0F145E3E5C0-1721 
18384 84443CD37473£23CC'7B49»966 
I83i>i4 d21Et>S3CPRE-l.-eiG!>He'i '-1-17& 
18404 03E222323CDR347E1ED5B=1166 
18414 17B40CD0945C?Ct'4*43C L>-1218 
18424 2F145E5E53E2HCt-RB472i-1352 
184;i4 32322CDRE47E1CDRE4723-1229 
13444 4233EEDCD7B453E3BC0RB-1264 
18434 3473ER721E052C0RB473E-1.61 
18464 6FRE1CD0E45E3': DR647C9-1646 
18474 7210000180FO4445FE7E»794 
18484 82B1RFS110R0JCD6249F1-933 
18494 9FE26C-2C144Fi 1CDRC144-1524 
18304 0061C06004F05" 18DFE32R -834 
18514 116401103001?221640El«4/8 
18324 2C9217349CDR947CD4445-1211 
18334 3CDF145C3384S3E9BF3CD-1303 
18544 43747CDC147214B43CDRE-1131 
18334 5473E3EC07B49F1CD7B49-1238 
18364 63E32213040CDRB472163-838 
18374 749C3R9473ER018D83E2R-1074 
18584 8213440CORB473E222132-773 
18394 940C3RR47FEDL-2812FE14= 1307 
18604 028141F3001E617R7ED32-884 
18614 137F817D01808ED3237C8-1132 
18624 21804EP5237C83FC9C.O37-1126 
18634 34 76 72E 3ECDRE4 721R648-1003 
13644 4CDR9472R0R4O23CD1343=889 
18654 5EBCD0E43E83ED2CDRB47-1477 
18664 6Ct>4443FEDErj2C 144C921-1507 
186 74 7F748C3R947CDE7022138-1284 
18684 840CB&6C9210649C3R947-1197 
18694 9213B40CBF6C307024E23-922 
1B 704 04609233R0C4(i9DC03R9D-668 
11}714 1403CC 9CCH44-FE 3FC2C1 * 14b i 
13724 244CD4L*47RFC9CD4[>4721 = 118i 
18734 3EL,4BCL,RE472. 1C40CDRE-1266 
18744 44 7212909C3RE47CD2R49-914 
18754 53ED5CD7B49210E43CDR9-1166 
18764 64721E801C3Rt4?C36840"1383 
18774 7C38B40C38E40C39!40C3-1398 
18784 89440C39740C39R40C39D-1387 
18 794 940C3R040EBC3R340C3R6-1301 
18804 QJ40C3R940C3RC40C3AF4Ct= 1 357 
18814 1RF40=239 
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NEW PROGRAMMING BOOKS FOR ALL MICROS 
From Newnes Technical Books 

Q & Aon 
BASIC Programming 
P e t e r L a f f e r t y 

This book describes, in 
easy-to-follow "Questions and 
Answers' format, how to 
program a computer using the 
most popular and widely used 
language, BASIC. A simple 
version of BASIC is described 

which should be applicable to all commonly available 
microcomputers. Many educational and game program 
examples are given. 

Softcover 112pages 040801300 1 £2.50 June 1983 

Introducing 
Z-80 Assembly 
Language Programming 
Ian R Sinclair 
If you've mastered BASIC, then progress on to assembly 
language programming with this ideal introduction. 
Practical methods of designing and entering code are 
emphasised and the interaction between machine code 
and hardware stressed. Great value for money for all 
users of Z 80 based micros, including the 2X81, 
ZX Spectrum, TRS80, Video Genie etc. 

Softcover 152 pages 0 408013389 £5.95approx 
August 1983 

BASIC 
Programming 

h**U*taflv 

Newnes Programming Books 
A series of books specially written for micro users 

FORTH for Micros 
Steve Oakey 

FORTH is a relatively new language which is rapicly catching on 
with micro users Its easy to use and faster than BASIC. This 
book explains how to program in FORTH and demonstrates how 
extensible it is as a language. Gaining in popularity. FORTH is 
available lor a range of micros, including ZX81, Z> Spectrum. 
BBC, Acorn. Atom. Dragon 32. One 1, TRS80, Apple, Pet. Jupiter 
Ace etc. 

Softcover 160pages 0408013664 £5.95approx 
September 1983 

FORTRAN for Micros 
Garry Marshall 

FORTRAN was one of the first high-level languages and a great 
deal ot software has been produced (or it over the years. Now 
FORTRAN is available for micros, much of this software can be 
used. Assuming only some working knowledge of BASIC 
programming, this book will appeal to all potential users of 
FORTRAN and will encourage them to start writing programs in 
FORTRAN as quickly as possible 

Softcover 96 pages 0408013362 £5.50approx 
September 1983 

Also available BASIC for Micros - M a y n a r d £ 5 . 9 5 

Order now from your local bookseller 

Programming 
Languages for Micros 
Garry Marshall 

Covers all the common languages. 
BASIC. Pascal, Lisp, COBOL, 
FORTH, Comal, FORTRAN. Pilot, 
C, elc and gives sample programs 
Explains what each language is 
inlended tor, how to use it and its 
main areas of application. 

Sottcover 136 pages 
0408 01185 8 £5.95 
January 1983 

COBOL for Micros 
N Stang 

A book on COBOL devoted to its use with micros which 
emphasises its business advantages particularly in areas such 
as screen handling, file handling and comprehension. Contains 
examples o ; COBOL programs with explanations of the language 
elements in terms of why. how and where they are used. 

Sottcover 224 pages 040801342 7 £7.95approx 
September 1983 

Pascal for Micros - James £5.95 

P M M J M M M I I M J 

i , m i ( H i < H j r s 

f t m M i c r o s 

O'VM-

ewnes Technical Books 
FREEPOST. 

Borough Green Sevenoaks. Kent TN I58BR 
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Alan Westwood's monitor 
control room of yoi 
aid to program development 
machine code, 

VIC-20 
THIS MONITOR w i l l run on any Vic and is 
designed to aid the development o f machine-
code programs. List ing I shows a loading 
program wh ich Poke* the monitor into 
memory. Unfortunately, it w i l l not run on an 
unexpanded machinc though the monitor 
wi l l — and so those o f you w i th only the basic 
machinc w i l l have to us; l isting 2. 

When run, the monitor reassembles itself 
above R A M t o p , taking up about 980 bytes. 
The monitor is therefore transparent to Basic 
and wi l l happily sit above R A M t o p while 

leaving space for running other programs. 
It you have an expanded machine, simply 

enter listing I then Save and Veri fy before 
running. This is your back-up copy. When 
you run the loader any errors w i l l be detected 
by the checksum — it checks for zeros too — 
and the Data line number in which the error 
was found w i l l be printed. Once all is correct, 
Run the loader and then Poke the addreesses 
indicated w i th the values pr inted at the end o f 
the program. 

Then save the monitor - whatever you, do 

Listing 1. 
5 REM UICMOH A.UESTMOOO C . 1 9 0 3 
IQ PRINT"! )"» AD-PEE* 5T>««l-nl> -.fPOHX^ flllPWET.'-ftl 
2V A2*Ml*2S6+f*EEK<95XA3-A2 
•a C 

4 8 1 F * . « > - ' IHEMKEH I I - i LFFFT- TTHEMPPIMT' IJI -UM R F ftOF- I M E " P E E K ' * 4 > * 2 9 6 + P E E K < 6 3 
4 5 IFK*»""ANCH: S <CRTHET*0KES6<TTD*POKES!'• A O ! P 0 K E 5 I , PEFK • 5 5 > < 6 r O F " 
5Q I F H * - " - T H E H C L»> ILF IE«>«»«PRIMTA« l IHEITV.LO 
6 0 M * « L E F I » ' . M » . / «»< I M E T L O W C T - C T<T>« JIF OF:£A2.L> 
;'0 H * - M I O * - A * . " J I K - H J ' 1 I >>U ) U 4 0 
80 POK£S2>rt0<POKE;6>ADtPO» E54 .MHP0K633.PEEK<9S.>< PC* E9I PEEK<95 -
90 PRlNT"POKE44l "INT<A;: -'56J 
10O P R I N T " P 0 K E 4 3 « "H3 < 1111 • H J. ' 2 9 6 ) » > ! » > * I 
l l O PRlNT"F'OF E 4 S . 4 , ' g . 4 9 i " H / - I N T ' A2 2 9 6 > * 2 9 6 " 
1 - 0 F * I N F"F 'O E 4 6 ' " I N T - A2'25FC> 
13® PRINT "INCH Srt'F • UICHON' END 
20O C"ATHW 
2 1 0 I -HI Att6.<f&e4 . I f . 2 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 1E 5 e - 4 i 4 54[>4F 4F 1 1 9 E 4 1 2 E 5 7 4 5 S 3 , 1 6 7 6 
2 . U t W » T A H 4 5 7 4 F 4 F 4 4 ; ' 0 ? 1 3 9 3 ^ 3 1 0 6 4 6 8 4 I - n u . ^ i i ; ' - ' - C 3 2 9 A A 3 . . * J536f tCC 2 2 3 3 4 3 4 2 9 . 2 2 2 2 
2 3 0 D A T M W 3 0 3 r 3 1 ^ ^ < < 3 0 * M ^ 2 D e S 2 2 M 2 E e ? 2 3 A 9 3 ^ 2 4 A 9 3 8 0 S 2 S < 4 e 0 e A 9 2 2 t > « e 2 C « 2 3 . 2 7 3 3 
,40 D*TAC6228122C>C3CM?.22&8e2C623C622ei22Fe216926M922De62C623C622ei:221869.3482 
2 3 6 D * T M 2 4 A A f f 5 2 6 6 * 2 3 4 8 A 9 3 ? C > e e 2 C 6 3 6 C 6 3 7 6 6 9 1 3 ? 6 M 4 t ' A 5 3 7 C > O 0 2 C 6 3 8 C * 3 7 6 8 9 1 3 7 i e , 3 3 6 7 
2 6 0 W T A 9 8 B 6 I • W F E > e E D M 5 3 7 e 5 3 3 A 9 3 y e 9 3 4 6 O 7 0 V i 0 6 0 O B F r s A C * E F F O t t M f c + F F F 0 6 M ' 1 6 0 3 . 4 0 1 1 
2 7 0 C * U H e E l ? 0 3 n 9 & e : ; G ' > O f F 5 0 L ^ 0 f c . 8 & 5 0 5 6 3 0 9 O 4 6 3 e 9 Q 3 6 8 8 5 0 2 6 a A ^ 8 1 6 8 e 5 O e W E ' A 6 6 . 2 7 7 3 
2 0 0 C>MT,.i><-JC'MT-OII F ^ O - 3 0 2 1 
2O0 MTAAC>FMOAr>C7FFOOHC< 61' F G f t l Q I ECBi-OF 3F DO0.20AEF C O 0 ^ 0 E i 3 F C O 0 i k « J F F F I * . : 0 F 0 . 4 3 6 7 
3 0 0 DATAF9A2090MCFF 80C812£91t8A6AMABt>EAFF0089C lBDE8FF i *085> 26CC18880CAJ8.4396 
3 1 0 OATHEtHVJF 280;FF4C<.fc>F C 8 0 2 8 9 F F F 2 8 E 4 F F C e F 6 6 0 2 8 8 1 E 5 H r 0 6 0 0 2 6 e D e A A 9 . 4 2 9 5 
320 D A T A 0 t > 2 e < ) 2 F F 4 C a i E 5 C < » 3 F « 0 8 2 9 0 F 2 e » e e 2 * * e e * W * 9 e e e e e S 2 A 2 O C F F F C 9 2 e F e F 9 2 e e i . 3 9 1 1 
3 3 0 D A T A F l A e W I 726C F F F C : * 3 0 < l 0 U i . - 6 C 3 F C 6 0 O 6 I ' A a 6 2 A O t 2 F M t e 2 A e 5 2 H 8 9 2 H 3 e 6 0 2 O C F F F , 2 6 9 3 
3 4 0 r>ATACf 2CDO0C 2 C C E F C O 0 4 0 0 7 A M 2 O C E F C O 0 9 0 0 1 6 O 6 e i t . £ 4 C « « r C « 0 2 « : F F F C ^ 0 C ^ O F 4 6 « 2 0 . 4 0 5 6 
3 5 0 C - r tT r tF6FCOOe^Cr«6C4A9O505JE i0OEFt<0C iC92CC>OE320CLFC0090 [>6 f<« > 000O91C3C lC3 .4234 
3 6 0 C>ATA£>0FIE6C 3 0 C 0 2 E 6 C 4 C 6 l E O O E 2 2 0 F 3 F I > O O 2 O M t ' l ; t ; O O t f 4 ^ 0 0 ? 4 C v 0 O 4 t f 2 « 6 3 F C , 4 6 6 9 
3 7 0 M T M Q O 6 d 2 0 0 2 r F H 9 2 C 2 6 D 2 F F A 5 C 3 A 6 C 4 2 6 E A F t<Ou4C I OF t>uo .nh . 6 e a 5 t 1 86C 2 2 8 F 6 . 4 4 6 4 
3 0 0 M T « F C 0 O O ' 5 C 3 e b C ' t - i « : 6 F C 0 0 C < ' 5 i i e 6 4 2 ( : 5 C 18AF5C ; ><»OA«*;r 3 C 5 4 l * 5 < : 4 F 5 4 2 B » 9 C > A i - j 4 7 5 1 
3?() H T n C X 9 C I M C ' E 3 C ^ 9 « 1 ^ ^ O O O O A I C 1 9 1 4 I C 6 C I t x w i l . • ( 3 W ? . 4 f M > 
4 6 0 DAT AF W'LM'. /MFC®® I *P >88888*4201 20F 0 P F A £ > * C F F * 0 * C A D F F ® 8 2 0 1 ECBA501 NI»O6O020. 34 
4 1 0 DA T HE AF O 8 0 A 9 8 W 0 & 5 C 2 6 W 2 3 S F . 14C 3 2 F E O O 1 9 6 9 F II- + W 2 6 9 8 6 6 9 3 A 4 L f 4 6 4 A 4 A 4 A , 3 4 5 0 
4 . 0 DATA4H^0T>0FT>O^E;9^FJF C«FC«0483AR0R>CFDO06B4COCFT>OW>T: 4 I A 6 4 2 8 5 C 1 8 6 C 2 H 2 , 3 9 4 2 
4 30 D A T U 0 4 1 8 0 6 l E A 9 e 0 0 0 2 8 F 0 F F * 9 R > D ? E D 2 F F A 5 C 1 A6C2L-»EAFC'E02E32FE08A5C 1 1 8 6 9 8 9 . 3 8 6 S 
4 4 0 I X T A 8 9 ( | 9 0 O 6 M V 2-?.9O0O085C2E61E 16A6 IEM0O6O02»F0FF EOL . •&OC- I ? UHM000OA9H' . 3 7 7 9 

D A T A 2 0 r > 2 F F F ) I I ; <X>CFT>06CE>: 0 6 3 O 8 F |M9CD4CD2» F 2 U K I > F C 0 0 8 5 4 1 6 6 4 . 2 8 F 3FL>0O4C . 4 / 1 3 
4 6 8 0 H 1 M / M F C 8 0 A 9 4 11 «T>99H8941 1M94^«9O88018HM<KHI 'A54 I 3 4C\A654 I 8 8 C O H S 4 2 . 3 7 6 1 
4 7 8 DATME90O081894Et»28F F>FI.988S< 186R..220F6F< 0 6 6 3 C ;86C4AR0OOO; 8CFFFL 9 - . C F 0 O 6 . 4 1 6 9 
4 0 0 L^TMC >8OF00C O83L»38CEFC0WW63E HEC0306E 9061EA61EM680OOP 1C 1 C ' 9 6 3 0 O 0 0 F 0 1 7 . 3 8 7 4 

(listing continued on page 871 

not List . I f you have an unexpanded machine 
do the fol lowing: 

POKE 45,3: POKE 47,3: POKE 49,3: POKE 46,21: 
POKE 48,21: POKE 50,21: POKE 43,1: 
POKE 44,21: POKE 5376,0 

then enter l isting 2. Run the program and 
enter the code as in l isting 1, starting ai Data 
line number 210. The first data str ing on each 
line is the code, the second is the checksum. I f 
you enter it incorrectly the program wi l l print 

C /SUM ERROR 

and w i l l ask for the dam again. When you have 
finiscd enter an asterisk and the program wi l l 
stop. Now do the fol lowing: 
POKE 45,244; POKE 47,244: POKE 49,244: 
POKE 46,20: POKE 48,20: POKE 50,20: 
POKE 43,1: POKE 44,16 
then Save and Veri fy as a normal program — 
do not l ist. 

One you have a copy or two on tape, switch 
the machine of l ' then on to clear the memory, 
reload, and, before running, Clear screen. You 
should now be in the monitor proper. 

The first funct ion the monitor performs is to 
set the breakpoint vector to point at the start o f 
the monitor. What this means is that, when 
testing machine-code routines, breakpoints 
can be set by simply inserting B R K 
instructions 00 in appropriate places. 

When this instruction is met, the program 
w i l l automatically return control back to the 
monitor w i th the register values. The second 
funct ion the monitor performs is to save the 
register values in the fal lowing addresses: 
P O - O O PCC-01 S R - 0 2 A R - 0 3 X R - 0 4 
YR =05 SP - 0 6 
The program then sets up the display and 
hands command to the user. 

Now for a description o f the commands; see 
figure I for a summary. There is ful l syntax 
checking so commas and so on must be 
entered where indicated, addresses should be 
in hex and o f the length shown. A l l the 

Icontinued on page 87) 
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A B F 
PROGRAMMABLE 

JOYSTICK 
for 

Sinclair 
A BO U T O U R P R O G R A M M AU1 i-
I N T E R F A C E 
Surpassing the outs tand ing spec i f i ca t ion o f 
our Inter face Module I I w h i c h st i l l o f f e i s 
the best so f tware suppor t at its price, a 
Joyst ick Inter face that is compat ib le w i t h 
A L L S O F T W A R E through its un ique hard-
ware p rogrammable design. 
t he Inter face plugs on t o the rear connector 

o f your Z X 8 I or / X Spectrum. 

Quick c l ip-on connect ions, w h i c h are c o n 
f igured f r o m a reference card supp l ied , a l low 
you t o def ine wh ich ot the f o r t y keys are 
s imulated by wh i ch act ion o f the Joys t ick . 
A pack o f ten Quick Reference Programming 
Cards makes set t ing fcr you i favour i te games 
even easier. These can be f i l led HI t o show at 
a glance Ihe con f igu ra t ion te t ju i red and 
stored in the cassette case o f the par t icu lar 
game. When y o u change to a game using 
d i f fe rent keys the module is i c -p rog ian tmed 
in a few seconds. 

As w i t h our Interface Modu le I I the Pro-
grammable Inter face accepts all s tandard 
swi tch Joyst icks thai are A ta r i - compat ib le . 
Two sockets aie available w h i c h are con 
nected together fot two player games w h i c h 
use the same keys for bo th players, 
fhe Inter face resides in the keyboard 

address space and does not a f fec t i ts opera-
t i o n or inter fere w i t h any o ther add-ons. A 
rear ex tens ion edge connector w i l l accom-
modate expansion o f your system. 
Ihe un ique A( ! l - key s imu la t i on pr inc ip le 
makes it ex t reme ly easy t o incorpora te 
Joyst ick ac t ion in your o w n p iugrams. A l l 
eight d i rec t ions and fire are read by s imple 
BASIC. 
W i th every order comes a free demons t ra t i on 
program called 'V ideo G r a f f i t i ' plus a fu l l 
set o f Instruct ions. 

Spectrum 
81 

PAC KAGE- C O N T E N T S S U P P L I E D 
Programmable Interface Modu le as illus-
t rated, comp le te .vith c l ip -on program 
ming leads. 
Sell adhesive programming chart deta i l ing 
how tu def ine wh ich key is s imulated by 
UP. D O W N , L I - I I , R I G H T , and F I R E . 
I his can be f ixed on to the case o f your 

c o m p u t e r or i t p ie le i red the protect ive 
back ing can be left on . The chart is made 
of a very durable reverse p r in ted plastic 
and is ex t reme ly easy to read. 
One pack o f ten Quick Reference Pro-
g ramming Cards for at a glance set t ing 
to you r games requirements. I be card 
a l lows y o u t o maik Ihe con f i gu ra t i on i l l 
an easy t o read fashion w i t h space l o 
record the sof tware t i t le and company 
name. 
V ideo U r a l f i t i demonst ra t ion program 
w h i c h is w r i t t e n tota l ly in BASK to illus-
t rate h o w al l eight d i rec t ions and f i re 
can be read. I hi.* is ,ilso a useful high 
reso lu t ion drawing program, 
i ^ mon ths guarantee .nid l u l l w r i t t e n 
ins t ruc t ions . 

K E Y F E A T U R E S 
* Programmable design gives I O I A L sof t -

ware suppor t . 
* Accepts Atar i , C o m p e t i t i o n Pro, tVico. 

Star f igh ler , Quick Shot , Le St ick etc. 
* Hear ex tens ion connec to i for all other 

add-ons. 
* t ree demo program and Instruct ions. 

A I A K I 

A CONTROLLERS V 
F O R USE W I T H O U R I N T E R F A C E 

Modu le or V K 20, Commodo re 64 , 
A ta r i VCS, A tar i 400 , A ta r i 8 0 0 

I f y o u require extra Joyst icks for our 
or ig ina l in ter face module mark order 

' O L D ' Joyst icks 
O N L Y £ 7 5 4 inc V A T + P&.P 

F R O M : M R / M R S / M I S S 

A D D R E S S 

S E N D C . W . O . ( N O S T A M P N E E D E D ) T O : A . G . F . H A R D W A R E , D E P ! Y C R 

F R E E P O S T , B O G N O R R E G I S , W E S T S U S S E X , P 0 2 2 9 B R 

Q T Y I T E M I T E M P R I C E T O T A L 

P R O G R A M M A B L E I N T E R F A C E 3 3 . 9 5 

J O Y S T I C K S } 7 . 5 4 

P A C K ( S ) Q U I C K R E F E R E N C E C A R D S 1 . 0 0 

O N E V I D E O G R A F F I T I F R E E 

Z X 8 1 • Z X S P E C T R U M • P lease t i c k F I N A L T O 1 A L 
DtA LER ENQUIRIES WELCOME EXPORT PRICES ON APPLUA HON 
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Listing 1 continued from page 85. 
490 1 H1 HE 6C t C»0OiE 6'. irt5C3C5C 1 ft5C4£5C*'S»0 1 32HE 1F F L-tiE «F 0OC C 8c Hi*)! rE*SC 1S541 H5 3535 

W>THC2ti!Mi4( '-.>•! 1 0l»4c MI'Fi 0t«2M.«-'FFC W l l t i i ' . o l * 1 no.-'.ol V «r nr 3*55 
t hT A ' i > * i ! M M t H t ' H t ' i . H t i . 0̂ 0.""•>£54Cfr»"jFCdtl 3033 
i M i d.'fi. ^f • -K MOI i <A««c«e164EiMe4j >see4e re4'Xit-4 < ?M n• / e w e j q c f f FC * 4444 

S3U itMM.ui oi • i>iMt <22DeOv>4:ei:FFF(.•HZifV^H. iwU owb'.sllret tt ' . u.Utol ec 4-Wt. 
DHlAEHASlCC'.MCL>eE^̂ 0;'JEM900M2eC>5F» JKH'OI yl HII.|J«I,H f MHif oLJC 4015 

55i) I'M ' 1 Li l. OO '̂.-ryl 1 t> LC'Uf̂ r. l t l f ^^V* r; ^ 4t 
t'HlH.il fC ArtA-OC'a-rMCL 953LrO»- SM=*Ol.>̂ Oli*-FF»iSn3l 4705 
(,'H Hrt.tt.t-tl-tOl.i(OH-DVi<»'5^4'5«lHjOtyHJv'0MtrF-OOlJ BBLBDIMJ 1'OiJlJiHi^l '^bi 3003 

5&S OH S5OHE(NH<0«iO«n>i: * FCsOOtissClCOi. OCtK c<l«>.'OI. |W«CUI.MM<1 en kil'H 473(9 
5 « On 1 Mt.L'i. OtitlC.OC Ob 30«ICn.« 14^4[-484'ii5c534C ;-FE r-'Ei>|ir> '.l-l-0k>»l- £sH) 1 &Fl>. 5S75 
o&J OH 1 HUt'4t+1M0Hf ' WOrf 1-k»Or.t.l- EW Jnf L W. 1 Wt'O 
613 OFsTH* 
1040 r -e t IFH» rHEHFOP 1»I TOLENI, ' I H«MSC i.r1)C>*<Ht. 1 ,» > 4u i l i . L t l 6 rmr t * *. • HEX III 
E7 JPH 

(continued from page 85/ 
commands are entered m the top line ol' the 
scrccn. Here they are: 

V.aaaa 
This displays a screen page of memory lrom 
address aaaa by entering carriage-return on its 
own. The ncAl scrccii page o f memory is 
displayed, and, lor continuity, the last line ot 
the previous page becomes the first line of the 
next page. Entering P wi l l display the 
previous page and the first line becomes last. 

I,aaaa,11,22,33.44,55 
This inputs up to five bytes ol menioiy 
starting at address aaaa. I f five bytes are 
entered, the monitor will wait lot an input. II 
you now press I the nex' address lor input wil l 
be displayed on the command line. 1 his has 
been included for fast entry ode. 

H,aaaa,bbbb, 11,22,33 
Hunts between addiesses aaaa and bbbb for a 
sequence of one, two oi three bytes 

M. aaaa, bbbb. cccc 
Moves a block o f memory between addresses 
aaaa and bbbb to a block starting at address 
cccc. I f you try to move the block upwards 
through memory into i s own space then the 
moniior wi l l reject it, thus preventing 
corruption of the block 

It wi l l , however, accept movement down 
through memory as this wi l l not corrupt the 
block, that is, it wi l l accept 

M, 1000,2000, Off! 
but wi l l reject 

M. 1000.2000.1001 
You can move memory freely in either 
direction, i f you are moving the block outside 
its own space. Note the monitor is not 

protected from this function, so you must be 
careful when using this it. 

G.aaaa 
Cioto code starling at address aaaa. I f G is 
input on us own (hen control wi l l be handed 

Listing 2. 
lU Hi' 4i.iyoiH<llil "U 
M Mi "" 
JO itwufLOoee i n n n .it • iMhin-Ht' 
'5 IHkUVL •SUM" >CSI< f«i» 

•IH f-X«JM roefcM'Ht I ' IFF. 
H*>HI I ' *< .H I .1., •.(JI'-.UBUJNUII: 1-1 1 *1 ' . I 
ue:a j 

* 0 I I R T I M E I IL I- I I J I R SUM EF-POR " N I O T O A E 
iti II • men o 
'd HI- u i r i 'n» . mo^ui IHOI.M F-OKEM> O 
II.' Ht'riJOXfj IMO-HII uiiototiu 

IL'UCI t- CMll-H* " III! HH.I-' 1 IW.CH' HI »IA»ft&C 
• rlU-»'H« i • • I ' t i f n ' i i • • •? iNt> l i t 
fc luf-n 

Figure /. 
U . I I U 
Carriers* return y 
b or b.tsaea 
H. bbbl J t , 2*. 13-
I - I 1.22 35 *14 
M> »• «• • bbbb. cccc 
O 
L or 'Vroj rn»«" 
'••> i o» r.atna ". Ol . a 4»» • Bbbb 

over to code staring at the address in the PC 
register. The registers can be changed before 
going to a routine by inputting the values into 
ihc register storage addresses, which are 
0000-0006 

Q 
Quit to Basic. Basic programs can be entered 
and run as normal provided they do not write 
over the monitor T o return to the monitor 
SYS60151. 

I or L"prog name" 
Loads memory into the address from which it 
was saved. 

S"prog name",01,aaaa,bbbb 
Saves memory between addresses aaaa and 
bbbb to cassette. 

One last thing, i f you exceed the command 
line and coirupt the display simply clear the 
scrccn and entei C , and this wil l return the 
display lo normal. 

I f anybody would like a copy ol this pro-
gram on tape then they should send a 
cheque or postal order for £3 to this 
address Mon i to i , £7 frenth-mi Street, 
Loudon, i>\X"l8 SDH I wil l also include a 
copy ol my disassembler on the tape. • 

eeeeee 
• e e s e s s 
see eee eee 

SM 
see 
eee eee 

eee ee» «ii eee 
see eee 
• • • ese .1. ... 
seeeeee 
eeeeee 

eee 
eee • • • 
• • • 
* * * 

eeeseae 

eee 

m 
: : : : : : : 

* e a 
eaeee 

aaaa a 

Ml 
MI I I I Mi ••• • I I • « • » • • • 

M I 
• ** 

mmm 
M« 

: : : M« 

- — * « f « • • • • • « • » * • • ! ' •«• M ••• •«•••• ••••••• • M M Ml M« •(• «#« 
• •• • • ••• I I I »M *IIIM* MIMM *•• *• •«*»«»«• 
MMMM **• M* Ml Ml • ••••• I I I ••* ••• • • « M l IM I I I ••• MMM* 

DEPT YC, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 3PU Tel: (0793) 724317 Trade enquiries welcome 
Export Orders: Please add £1.00 per tape airmail 

ZUCKMAN 
ZX81 (16K) 

• A L L MACHINE CODE 
(10K) 

•FOUR INDEPENDENT 
GHOSTS 

*HIGH-SCORE 'HALL 
OF FAME' 

•AUTHENTIC ARCADE 
ACTION 

•TITLE/DISPLAY 
MODE 

ONLY £5 95 INC. P&P 

FROGGY 
ZX81 (16K) 

•MOVING CARS, 
LOGS, TURTLES 

•ALLIGATORS, 
DIVING TURTLES 

•FOUR 'SCREENS' OF 
ACTION 

• A L L ARCADE 
FEATURES 

•ENTIRELY MACHINE 
CODE 

ONLY £5.95 INC. P&P 

* Z X S p e c t r u m ^ 
FROGGY 16K or 48K ^T 

S P E C T R U M VERS ION OF 
A R C A D E G A M E WITH FULL 
A R C A D E FEATURES: 

'labuttiur Hi Res Cdoui Gmphica 
'Authentic Sound EKttcti i 3 Tuit»i. 
'3 0 Lotfs. Swimming 8 Diving Purlin* 
'3 Lanoa of Multi cotouwd vehicloi 
'On actouti Score. H-Scom Tana-bat 
'Snata. Alligators and Baby Frog 
" fop 5' Hign Score initials table 
* Demonstration Game routine 
Vuur horn* frog must leap serosa a 
bu:.y mam toad, then onto logs and turtkrc 
in thu rrvar to roach saftrty qf the rivifl-
bank trog-homea. 
THIS MACHINE-CODE GAME MUST BE 
SUN TO Ut StLEIVtD't 

ONLY C& 95 INC P&P 

V1 *-> 
us- t p a v e 
praulUui fsse 
Uoto 
Hunt 
1 tip ut 
H o * 
Uul I. 
Loatl 
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SOFTWORDS has a readership of more than 35,000 to 
home micro owners each month, yet you wi l l not f ind 
SOFTWORDS in any newsagents. 

SOFTWORDS is fit led w i th in-depth reviews of the latest and 
the best programs from the many hundreds of software 
publishers, yet SOFI W O R D S is not for sale. 

SOFTWORDS offers its readers substantial savings on the 
prices of the programs it recommends, yet SOFTWORDS is 
free of charge. 

SOFTWORDS wi l l soon l ie inc lud ing hardware reviews and 
offers, program listings, and hints and tips, yet it w i l l remain 
free of charge. 

IS A 
STRANGE 
MAGAZINE 
SOFTWORDS is the magazine of the 
Microcomputer Software Club. It is availa-
ble, free of charge, to members only. Why 
don't you become a member? 

( M F U W M 

The Microcomputer Software Club exists to provide its 
members wilt- quality software at low prices. Its 
35,000 members have .ill realised lhat membership of 
the Club takes the gamble out of buying software. 
Fancy packaging and glossy advertising do not impress 
us — a program has to be good to be recommended to 
members in SOI TWORDS. We lest for loading, 
unique features, value for money, use of Ihe compu-
ter's capabilities, reliability, speed and payabil ity, or 
in the case of non-games programs, their su tability for 
the job they are to undertake. All kinds of program are 
included: arcade; adventure; strategy; utilities; educa-
tional; practical/business applications. 
All of the programs recommended in SOFTWORDS 
are available direct from the Club at low prices min-
imally 10% cheaper than normal and, for the program 

we feel is Ihe best available each month, 20% cheaper 
than usual prices. Ordering is simple, and quality is 
guaranteed. Recent selections have included The 
Hobbit, Wacky Waiters, Masterfile, Spectres, Space 
Phreeks, Chess: The Turk, Wizard War, and many 
other educational and practical programs all at low 
membership prices. 
Surprisingly, perhaps, membership of the Club is com-
pletely free of charge. There is no obligation to buy a 
certain number of programs — members buy what 
they want when (hey want. Receipt of SOI I WORDS is 
automatic, and free and postage and packing is free as 
well. Sounds loo good lo be (rue? Try it and find out. 
If you own or regularly use a ZX8K16K), Spectrum, 
BBC, Dragon, VIC 20, Commodore 64 or Oric, join 
the Club. 

Free membership application 
Please arc Dpi my .lpplu .Hum anri enrol ine as a morn her 
o' The Mit locomputH Software Ouh I understand that 
inemtx>rship is Iref of i barge NAME 

A\ a mrmtM'i I will r<i<-4v<* iIm- CUib Newsletter fret- ul ADDRESS 
charge arwl wilt he entitled to bttvtit lt<mi .my savings 
offered to membets HI selected profirams (or micro 
tornpulm. I may < arHel my memtierihip at any limp 

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

CITV 

AGE 

COMPUTER MODEL COMPUTER RAM. 
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jv/vi FOX S P E C T R U M ^ 
U P G R A D E KIT < J » 

V \ X H £ 2 0 . 9 9 l A T 
INCLUSIVE (Issue 2 machines only) 

A high quality kit at a new low, low price which simply plugs into 
existing sockets within your Spectrum, no soldering is required and step 
by step instructions are supplied. 

PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE 
LOWEST PRICE 

Should you require any more information on the kit or any other items, 
please phone or write to us at the address below. 

FULLER FD42 
KEYBOARD 
FOR THE SPECTRUM OR 
ZXZ-81. A42 KEY FULL 
TRAVEL, CASED 
KEYBOARD WHICH 
YOUR M A C H I N E SITS 
INSIDE, PLUGS IN 
(NO SOLDERING REQ). 

ZX-81 
THE BEST AVAILABLE EXPANDABLE 
PACK AT THESE NEW LOW PRICES!! 

16K 

ALSO AVAILABLE 
FOR THE VIC-20, SPECTRUM ZX81 

£29.05 SPECTRUM JOYSTICK 
INCL 

R A M 

+ 45p pEtp 

The ZX Panda a specially contoured unit designed to eliminate 
wobble and memory loss, housed in a very attractive case with 
red LED on/off indication. 

Give your VIC 20 a new DIMENSION 
Vixen R A M Cartridge £34.95 
S w i t c h a b l e b e t w e e n 16K or 8 K + 3K 

Gives you the upliun ul lul )6K oi 8K mid 3K 
RAM in one packngo Whm addod to t Standard 
VIC 20 fllws 16384 byiea ol exlr* innnioiy in 
memoiy blocks 1 and 2 of 3092 bytan ol «Klia 
memory >mo llM 3K memory block and 6192 
liylHH of eiira nwmoiy nwltrhnlitn luilwrvii 
memory blocks I and 3 
• Fully compatible wilh a/eiilsbl* iiiiiitwitnKiich 
modules. 
• S'mply plugs into Iho r«r 0 upon won port ol 
camptiior 
• No ie addressing ol nxuting BASIC programs' 
iwnrtwl 

DEALERS WELCOME 
M a n y o t h e r 
SEND NOW TO: 

FOX ELECTRONICS 
141 A b b e y R o a d . B a s i n g s t o k e , H a n t s . Tel 0 2 5 6 20671 

P r o d u c t s 
AVAILABLE EX STOCK 
S«nd S A.E. for dnioiln 

CALLERS WELCOME 
BY APPOINTMENT . 

t l l ' l l • * 1 

' M l 1 
11 '•'••n/n-i ' 

1 1 

A Deluxe Joystick Controller. Complete with 
Interface wi th 
• CONTOURED GRIP 
• 2 FIRE BUTTONS 
• 4 FEET OF CORD 
• 4 SUCTION CAP GRIPS FOR ATTACHING 
TO ANY SURFACE 

£19.50 
INCL. 

A replacement keyboard this one 
2 X 8 1 w ' t h a calculator-type feel. Peel off 2 X 8 1 

backing and press to fit. Incredibly low 
price of £10.00 p&p included. 

ZX81 ZX81 

ZX81 j l ZX81 

ZX81 K H ^ H ZX81 

VIC-20 
VIC LIGHT PEN 
A high quality light 
pen which plugs 
straight into your 
Vic with no special 
interface needed. 

£20.00 inc. of software. 

SEND NOW TO FOX ELECTRONICS 
Please seed me: 
Spectium upgrade Q ZX81 Press On Keyboard 
Spectrum Keyboard FD42 Q VIC 20 Lig^t Pen 
ZX81 Keyboard FD42 
ZX-Panda 16K/32K Q Name 
Vixen RAM Cartridge ( J Address 
Spectrum Joystick 
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Listing 1. The initialising program. 

a n n F O P t < * A D C H H K I C I I 
10 N H 1 ... »nwill«(F* ... 
» t e n C w c i g h t I I I D . O r M M n | W 1 
7 0 HOOF r 
IK. VII I 71,t ,0|0i0|0t w> H<oct>ti» tOO PfiOC «Khtn« lq4* 

110 CHAIN " 
i s m 
I M D t r r n o c t i t i p 
140 F O R TO 9 . V D U 31 .0,1 ,132, 1 , ISO. 3I , 39, ( , I O A I « 

n 
l » H I I N I I A I I f 4 Q I | * j)ppfl jtppo l»l»1»p JMHi1" 
I U ) M I N I IA»I J.l>| - II -, I Jiv5« , I i,*3! , H i : m i ! |f>-t>, 14-
170 PRINT IAB.3,7))-

100 P R I N T ( F T ( L . T . J ) | * | 7 U L ' W I L H U ' S H S Y P ' J U L L U J H " 

1 9 0 PtttNT I A » < 3 , 4 1 | - I 

JOG 
2 t o 
no 
2 J 0 
2*0 

o * ' 
730 
7HO 
770 
TOO 29.1 
TOO 
4 1 0 
M 0 

M 0 
W ) 
j*o 
3 7 0 
W O 
3 7 0 
4 0 0 
4 1 0 
4 7 0 
4 .VJ 
4 4 N 
4!K> 
• w 
4 7C1 
4IK 
490 
900 
91" 370 330 440 
5 9 0 
MO 970 
S9-1 
* o o 410 47(1 
bio 
!.*•> 
too 
U 9 
6 7 0 
M f I 
A » 0 
TOO 
7 1 0 
T20 
7 3 0 
740 

TL 
rao 
740 771 
TOO 
7 * ) 
e o n 
0 1 0 
D » 
o w 
I M n 
iryj 
a*>. 
0 7 1 
o e o 
D M 
9 o o 
» i o 
t » 
* i o 940 
<nn 940 970 
TOO 990 

I0O0 
V T E T A 
lOlu 
l « t i 1030 1040 
IOSO 
i w w 1070 
IIMfO 1090 
I lOO 
11IO 
I 1*0 
11X0 1140 
l l » 
I I U 1170 
1100 
11 9 0 
I TOO 1710 1770 
1 7 X 0 1240 
123© 
17*0 1270 
I TOO 
I 290 
1300 
I H O 
l l » 
I I S O 
>340 
1 W 
I IMP 
1170 
t !UU 
1390 1400 1410 1420 1410 

pttlNT IAK<4,711 -Cnp.r n m Irl O A - I d ft-min 1983" 
F i n l - I O TO 73 
VDU 3 1 , 0 , I , 1 4 5 
M O T 
At - * I « let «t » t * t #1 ̂ MnHUNtl 41 4t • 1*1 41,4 

tO*y» l t » l « l i l i . l • l i . g . f . l . g F " 
r w l-i i o 7A Till i T 
v^Vi i m i i i K A * , l , l ) > - « 
c > m u : { n i D 4 i A 4 , i.i.i • 
F O R i»IH TO 2 3 - * STt» -I 
V H J 31,1/2* I , 2 3 3 
W I T 
V1XJ 11.1/2* I .23 Y . O l l e , 
M i l 
F4W 1.14 m 71 
V W I .31,1.1,137,131,31, >9.1.194 
» . T 
V W i 31 .B.yillfdfcT "t44v <r FUf.1 "i»t» 
P F P F A I A I H W T I 
U H T 1 I IBF AF - ' M -
P B I N I I A S < 4 , 2 l > | - r - i > > u .(>|>.<». i ir A4-'x- fnoc L«fiii,<n CLDf rmoc n , , inmi 
P R t W T TA0<*,21 I ,UTCI30I 
VTMl 2 0 , S , 2 2 , 3 3 , |9 
FNOPfnH 

1 * 1 11.111 RV* rr^L. 
FUM 111 7 11TLF 7 PX-I.4000 
tQf*T P A S O 
.SCROLL 
10* tl 
.MM 
I D A 4 7 C 7 8 , * | E T A 4 7 C 7 , * 
I D A 6 7 M ) , * i t : I A 4 ' C W ,* 
L O A 470CU,y.fiTA LTCC7.V 
L 0 A 4 7 C F 0 . Y t B T A L7CIF.V 
L O A 4 7 0 1 0 , * t B * A 47017,Y 
, hA l , , M n . v i O t 4 ,.*„*, .v 
IDA ITlXUl.Tia'A 471147. V 
4 OA 4 > 0 9 « . * | K I A H.flmF,Y 
I D A 47IH«.7l!i'0 47DS7.Y 
I OA 4 7 0 € 0 , * t S T A LllWF.y 
LDA T74 • 41 ,V4TITA 47 * 1 ) 7 , V 
t.OA 471 M . d C H 4 7CJ1 , Y 
LDA 4 7 L S O . T I 9 T H 47CT7.T 
LISA 4 7 S e O . T « S T » 47r'F,y 
LOA 4 7 t A e , T i a T A 47T*7,T 
LDA 4 7 F I » . f i n T A 4 'T Ct . V 
1 U , 411 I H , V < H T A 471-f 7.y 
I M K M J . V i S H l » i l , I 
LDA 47F4fl,y,EIA 471-47.V 
• DA 4 7 F 7 0 , y , S T A L T T . r . V U D A 471 ViflTA 4 71 , * 
iwTtcrv r*(,,nrD MM. in- MW 
.MM 1 DV [Oil.CI r » i l 0 A 1171 1 9 T A 4 7 0 i L D A I 4 7 C i U T * 4 

W l I O A f 3 7 [ » ' A ,4',,.., 
CLCll tut 470i A D C € 4 0 M A 4 7 0 H . D A COlAUl: | 7 l l t t 4 471 
DTtlFfl NN I 
• in 
. F O I 
.OY ruiLOl 41, 
LtIA t k C l O I A 470ILDA t 4 7 T , 0 T A 4 7 | 
. H H 7 DMH C O . K O L W C M . O T A U > O l , V 
C L C n O A 4 7 0 I S P C 1 5 1 S T A 4 7 0 I L 0 A 4 7 U M C tOl<iTA 471 
M 11 7MI- „ H 
• D M I OA 4 ' Y I S R A < 4 * 0 1 , V 

LOV C I X L O I M . -
L D A I4 IK|<1IA 4TOILDA C47CIGIA 471 
. H N - [ ' ( • « R O I V C A M V / . TIRT 1 1 1 : T < 4 1 0 1 . V 
a C . l M 4701 A K T40 31A 4 7 0 I L 0 A 471. A O C C 0 | 3 T * 4?1 
111 H J M f NH1 
. HMV 1 . 0A L 7 F L , B 1 A 1 4 * 0 1 . 7 
A T S 
. H U H 
lt>Y t O 
I DA r.l'iCrA I4SOI ,v 
I N N T I I A I 4 S O < , v 
I H T L S T A 1 4 3 0 1 , 7 
I N V . S T A < 4 3 0 ) , Y 
L O Y C 4 0 . B T A <4301,V 
I N Y I S T * <1901 IN* S1A ,430) ,v> INVl !1TA i » l l , y i l N 
I 4 A O I , V 
1 0 * IIKJilJtA I4SOI,* 
INT,OTA I430> ,T, IMViSTA 14SO> , *i IN*. B t n l4S«t,V 

B T G 
.MAN 
LOY ro 
ILM | 1 J , . I 3 | H I . I , • 
IN*.! DRT (4DO>.V 
1 NY, L DA L 4 7 C | 9 1 A <4301, Y 
I N Y . L O A I I W . ™ I H M . F 

I IIV F 4 0 
LOA T 4 / « I 4 ) A 1 4 9 0 1 , » 
I N Y , I DA . 4 1 1 , S I * ' 4 M 1 . V 
I M Y I K T A < 4 9 0 1 , V 
1 N Y , H I A <4!M».,V 
I M Y I L D A F 4 4 . 4 1 A 1 4 3 U 1 , V 

L O * t oo 
LOA C 4 7 D I B T A I 4 3 0 L , > 
I N T , L D A f t 2 2 . O T A 1 4 4 0 1 , T 
IMYLLOA C 4 7 C > V T A I 4 V I . Y 
• N Y . I OA > 4 7 1 , ATA < 4 V L L , V 

• I T S 

toy ro 
i o n 14901 ,y.cnp U 7 t M M I T T 
INViLDA ,4301 . v . n v C 3 3 . D H C H i r r 
1 My,I DA <4301,».crr C 3 2 l K M I T T 
IMVlLDA ' 4301 , V « D T 1 (321 lift M I T T 
LOY C 4 4 
I D A <400<,*,CnP t » l * M M I T T 
Iffy,LDA I 4 T O I ,Y,t7*> CSV. H M MITT 
l w . I L OR. I L W , | , V , H . C S G . DHL M I T T 
I N * I L DA I W I I . Y i t j i p N J N W H M I 
IWy.LOA <4901 ,y.O»" ( L - J . I M H|TT 
loy euo 
» O A n K i . f i i w rsziiwr M I T T 
IMY ILDIA < 1 9 0 . . V . C M P C 3 2 . S W 141 TT 
I N * , I D A .490. , y , e r f r-.?,n„r M I T T 
I H Y . I O A I4S0I ,v,cnr I 3 2 . D W M I T T 
O T O 
.HtTT l D A CllllIA 47S.HtB 
• r m r 
LOY CO 
L O A 14721 ,7.CIV a i l M r IfllLHI 

144U IHT ILDA < 4 7 2 1 , T . C W C I 2 . W L l«I.IM) 
1450 I W . L S A <4721 ,Y,CMP C32.IMt FlfirtNO 
1460 LDA £ 4 4 . E T A <4721,* 
1 4 7 0 OLZ.LDA 472iAOr. r2.3TA 4 7 ? , L O A [ O t A O C 4 7 1 t 0 A 4 7 3 
I4f>> M l 
14TO .ItlltlNO 3 T A 4 9 4 H D A m a i n 4 ' 4 | A T U 
tBOO .BIMt. 
I3IO LOT tO 
1 3 2 0 C L T.LOA 474.Afll" N I . S I 4 4 f 4 . 1 D A I U I A W : 47/ttlA 4 7 7 
I 3 M i.tA <474>,*.rMi' r » . W u o n « . N O 
134,1 LDA C43.r>TA < 4 7 A ) , V . R T S 
IS30 . i m i i n 
13AO I in roiUTA 4 J T L,HT9 
1 9 7 0 ,KTL»Kf 
I9M0 I.D* CO 

I W O I m m , , 4 T A I439>,v 
l/WOi, I W H H i c 11 7 , q T I I M I . 1 
I 4 I O I W i L O A ( 3 2 . S T A I4SS> ,v 
1420 LD* C 4 0 I L D A C l O A . O T n |4"3fll ,Y 
1430 I W , L M C 122. O T A 14331, V 
IA4D IMfil OA f'.'lfllA 14931,* 
I0K> I Of K«3tllH> r i 0 4 , 8 T A (499> ,* 
l»A<t 1NY.I PA C t O O l l T A 145" L.T 
1A7., 1 W H D A ( 3 2 . S I A 14331 ,Y 
I^Ui- PTE 
I * W > M M 
1 7 0 0 CLE 
1 7 I O LOT C O . L OX 4 3 7 
I 7 2 0 .14JB T 
1 7SO I [» C 3 2 
1740 41* 14301 . V 
I 7!K" INY.hlA <S3«i ,* 
1 7 * 0 I W i K I A <t9tll.« 
1 7 70 1YA, A D C L 3 U . T A * 
1 7 0 0 D U l D T v R<U«L 
1 7 « 0 
18.J0 .rtWKKETO 
IH IO LO* f O l l D I tO 
IFL^.. . H R T I T I , PA W O . . . C * <T..L4FL ^ A . . ' 
1 8 3 0 C L C . L I W 4 9 2 . « I < I H C I N R A 4 » I ' , I 
l«4'> IDA 4 » T , I , S » C C O l O T A 493,1 
1 U 3 0 LD* C O . L O A <442,)l> , y . C W 0 2 l B M t S O O t T ? 
1 0 4 0 LD» CO! S T A 4 » 0 , « , J H P N O f C 
1070 .nartrir 
KILN. L T » 4 * l , n c n p (OL K D A O O C T J 
1«W> M L 441 , 11JMP M P DC 
I90'.. . W E 1 F T 1 I.OA ( 7 > K T A 437,1 OA 497,I,r.1A »rjl,l r>A 4 T 1 , 

I l H i a 4Wlfll* JSM w w m . t l l D1 4 3 6 
1410 CLCl l I M 4 * 7 , l i S t . l ( W L N L U 4 V 7 , I | I D d 4 » 1 , l , N * l F " I 4 
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BBC 
A MOI NT Ais iors wasteland in magema: the 
surfav-c is tittered with mystery bases, fuel 
dumps, loaded utid unloaded missiles. As you 
race under the radar, your ship must destroy 
targets to gain points. Keep a watchful eye on 
your fuel: bombing or shooting fuel dumps 
wi l l increase your fuel supply. You have to 
make sure your fuel tank is ful l before 
attempting the next sector. 

Th is is the scenario that greets you in the 
lirst screen of Scrambler. The screen changes 
colour from magenta to red, us you enter the 
cavc. The path o f your attacking ship is 
blocked by bouncing llzzcrs. These evil 
creatures just bounce up and down whilst 
emitt ing a curious sound to help send you 
insane. Either try to shoot them down, or try 
to avoid them wi th some nifty finger work. A 
ful l tank of fuel is almost used up in this 
phase. 

After vast fuel consumption in the cave you 
wi l l be anxious to replenish your supply in 
ihis green-rolmired rocky terrain. Fuel dumps 
and mystery bases occupy the ground, whilst 
fireball comets occupy the air space. The 
comets arc indestructible, so the only way to 
survive is to dodge them. 

l'he screen turns blue as the deserted city 
approaches. This sccmr has all the hazards of 
the fust one, w i th the enemy missiles in deep 
silos. The silhouette o f the city at nightfall 
provides the background ior all the action, the 
missiles coming fast a id furious. 

The f i f th screen consists o f large caverns 
joined by narrow pu^a^41*- being blocked by 
fuel dumps. Clever use of the boosters and 
retro rockets us the only way to survive this 
terrain, 

A final colour change from yellow to cyan 
signals the start o f th ; final sector, the Base, 
f l y i ng over the futuristic skyline wi l l bring 
you to the nerve centre of the enemy planet. A 
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SCRAMBLER 
David Griffin's teletext Scrambler has the speed of 

machine code but is as easy to enter as Basic. 
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well-timed bomb on this headquarters will 
alter the military situation in favour of the 
human race. 

When the sixth screcn has been completed a 
bonus of 2,000 will tc added to your score, 

and you are returned to the start for an even 
faster game. 

I have written this game in mode 7 — 
teletext — for several reasons, firstly it is 
easier to write routines for right to left 

scrolling in this mod:, there is more memory 
to work with than when using a high-
resolution display and accessing the screen in 
machine code can be achieved with more 
speed and less difficulty than is the case with 
other modes. 

The game is written using only one colour 
for each screen. To change the colour in 
teletext mode a control character is necessary. 
This would involve an extra gap before and 
after each part of the display requiring a 
different shade. This would mean added bulk 
to the already chunky display. 

To get Scrambler into your machine you 
must do the following: type in listing 1, Save 
this using 

SAVE "SCRAMBLER" 
Type in listing 2, Save using 

SAVE-5CRAMB" 
To play the game Chain in the first program, 
and allow this one to I.oad and start the game 
itself. f 

Listing 1 is the initialising program. It 
contains all the necessary assembler, and it 
creates the data for the reproduction of the 
terrain. I have stored the information to draw 
the ground of the p anel out of the way in 
memory so that the game can use the same 
planet each time the game is played. This also 
speeds up the game because the routines to 
print the relief do not have to mess around 
with random numbers and complex checking 
routines. 

Listing 2 is the game and is loaded by the 
header program described above. 

The listings are long and will take plenty of 
time and energy to type in. I f you feci you do 
not have either the stamina or patience for 
such an epic, I will supply the game on 
cassette. Send £3 to David Griffin, 31 Apsley 
Road, Oldbury, Warlcy, West Midlands B68 
OQY. • 

Listing 2. The game. 

SO sen Cupyn»ht <r> D.OrlfMn Itas 

TO vou n,i.0|0|0|«i 
BO (OnCIHIT 
«o r» roHCH win 100 100 "mciwdlH no mowc i» nociULr i.v> oo.o no IM r » 

190 • to 
in arna.iHiT ihd Dtn h*i»>,H*ia> ivo F« 1*1 in • 1 oo min-lf-ti.JocertKKiTO.io 
710 WAD m i l l 
no WIT W Ml* •• IM «IM] »• ,KUm>,IMOi 

KHiarr.w i f .d tv tu urn t in, b.im.* 4 m>«i la.Aunt (• 2*0 nritn t -unco 
no i«»»t:t-*«iG l u mi-iuwi an> u t u i c no Knui-iiM no n n - u m 
t o o * W M 4 V T V 1IO H M f U H 1» D K I M W I !» sccrniwi HO IHIYI I1I41M4 ISO rm-MW 

IDVH DAVt.KDI 

340 OtJtLt*E t.l.HO.m.».tl*.llk, 
loo 

jm i i M i i f r 1.1,0,0,0,0,0.o,i*»,-I , - i . 1.IOO.K 
Ma u m i d h J.*.-4. -4.-«.i>», i » , 174,17*,-I , j . -a. iw. 

• too 

m« iwiivi • 
400 IMPm. 
410 410 acrraocaoM 410 CttClllTl-0 440 Ll*m>] *9n vtinm-t 

,7,-1.-1.1, 19, 15. J», I 7*,0,0.0,40.to 

tro i'Mi.1 
MK CLI 400 PMCICKCN HOO STt- I nio «»4:*r 37o MncscciattKcranti i n it 9ccnm>atcToMi»iiflrx-oiCL«c 
a»o ir BCKKI. 9WJ I IN IL LlVItl-li 9*0 M n u i l 
i ru fHtrntv w> WO 01 mnlCtt I 1 in* , *•*> ir ftX-l I'MGCMHAUl tit, ir b*»;- owicnwi*--*SO If ««•! rnocittftttl MO ir BX-4 r-B00-ti*«*« 
mo ir ux-s I'WxPMftsta MO ir sx-i, pimrrtwBfA 
*7o MU Mil 
too Tin T7U ISO 
>40 750 »*o 
I JO no 

0»l IHM.I-̂ ottt I 
MKX.I IH ll«> I 14*1 If Hti n i i n n ; , i u i 
IM4MM •nui •»'9«,RNI>I?I I l lO l l t 
nwceouMKI 
If NFK1-1 Ott wct'9 FTOOWC*CTllTF4S "WX.441 IF pnocrutLOv^cwti IF mx-* f*oc»<v»irBn-T»rit If H^ciMm i 

•To 
I I V I 640 tOC, IWI 
•70 

«oo 
470 4 V) 9*0 <mo W T70 

IOOO • 010 iow> IOM 
1040 I OKI Iiw> 
IOTO IOQO 
10*0 I loo 1110 1170 I l » II4« I IM 
IIM 
I I to I IK) I IW 
I TOO 1710 17SO 17.V> 1740 

iHiii. »«i « v s on i 

K*JNO I ,4. ITKO.L 
pnoocth.oum n v IT Ell P4DCTX34.114I W143MO 4in«' 
I ' * . IFMDI 71-11'4.| TFT ib'A. IM)11I*| 1.4. memo'win IF 
uwm m t w i on 
« U « 1,0,1,1 cww 
WT™ocfmM€: 3 
FMXtaiMIIIU} If an rnaci*(47, 1 l«l 4XW) NNX'LKOO MflAl 
•K 'V- IHM>I J I - I ,**» I 1* NNREOIWNI 
WKX-7IMNT.7I ir HH*-J IFNR.1 UCL oif»' I "TMX T Ir m i - i mDcnviiiinvcwm IF NFC* ,4 FROCTS*! IhfCfl WflHWl, 9 UNI 1*. NNl>t6lfS Dl 'HVI 

KDOrCOLUUi IIUI IF «TI HHCTVI47, >174-174 
n t 
« f « i ' IH 
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om this advertisement are available through W.H. Smiths, 
branches of Boots and all leading micro computer retailers 

SPECVADERS 

c jt um? sconnq-

£4.95 

16K Spectrum. 
Defeat each squadron ol Br-eple Zaps and 
Another .-I M w rt only ryrtjft motHitr 
ship wilh ejecting Zoetlu Kant, 
5 levels of play from Often* mail's pace to 
close vol" ev*s dr)d hope. Rail lima sco'.nq. 
3 h m . Pan galactic gargli 

foi highest score 
Descending asteroids. 

HEATHROW 
AIR TRAFFIC CONTROL 
For the 16K Spectrum. 
YOUR TASK: lo diract Incominu aircraft 
from holding stacks to runway smoothly, 
lately and expeditiously 
YOUR INSTRUMENTS Radar screen 
showing aircraft call signs, blips aid iraih. 
Foul stack displays giving altitude, IH>.HIUHI. 
tinted and t i n . 
SEVEN levels of play including J demon 
stration modt 
FEATURES: irimtd aircraft, iwtrictod 
airspace. minimum separation, outbound 
traffic, emergencies, unknown aircraft, 
radio failure, lent of 4 
runway, instrument failure 

own direr an, 

£795 

NIGHTFLITE 
16K Spectrum. NOW WOR<S WITH THE 
KEMPSTON JOYSTICK. 
NIGHTFt ITF puts you al the controls 
ol a light ,iircralt (lying at night. You 
can: climb, descend, t.ik« off, land, bank 
lelt or right, navigatr tietween beacons, 
raise/lower the flaps, raise/lower the under 
carnage, adjust engine rpm, 
raise/lower the nr»v 
varying amount! 

BACKGAMMON 
For the 16K Spectrum. 
8 l « o f play from notice lo Avpail. 
Full colour display of tables and dice. 
Gamble on a single gams or a sarin, 
double or quits. All the 
features of the ancient 
gams. 

£5.95 

II J OT A WHHS, 

£595 

For the 18 and 48K Spectrum. 4 or 12 
mans, highest score to date. 4 independent 
guardians, 3 lives, full rolour. fast machine 
code action, magic straw 
hornet, eat lemons to score 
mora, rail lima scoring 

COUNTRIES OF 
THE WORLD 
16 and 48K on one cassttte. 
Countries of the World is an educational 
package designed to (ive an appreciation 
of ihr location of all the main countries. 
IflK version shows lt« position of each 
country and names its cjpital. 
4BK version: at' the aiovt plus prints the 
population, si re,cut renc/, and main languages 
of each country, tnd 
statistics on largest and 
smallest countries etc. £5.95 

DRAGONFLY 
Real time flight smulator tor the DRAGON 
32. Two runways, take oft. • • n r 
land. bank, adiust mm, t t | | H _ 
lull instrument deploy. 

SPECTRALPANIC 
For the 1GK ZY. Spectrum. Climb the 
ladders, dig hole;, bury monsters, eat the 
power pill, mpvr fast to 
avoid being eainn. On 
screen sconng, 3 I ws. £5.95 

£5.95 
E A C H 

40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM 
by Andrew Hewsof) end john Hartiman 
How to load and save machine code. 
How lo use the system yarialilin, How 
program lines are stored. Hew to me the 
stack, the display, the attribute files 
ROUTINES: Scroll up. do*m, side to side 
by pixel or by character.Relate character, 
invR'l charKtei horizontally anu vertically, 
LHM ruriumhor including GCSUBs, GOTOs, 
RUN etc., unit many more. 

20 BEST PROGRAMS FOR THE ZX 
SPECTRUM bv Andrew Hewto» 
Program titles include Machine CodeErtitor 
Index File Ming system 
tor the ZX Spectrum DucMioot Graphix 

construct up to 210gra|)litci Plus football, 
digitiser. diarv end many morr. 

Trade inquiries welcome 

M ™ 
{Bind C«|iii«li fHKl 

Product 

Address 

My AcceWBatclaycard No. is 

Sigrrrt 

Poll to: NtWSON CONSULTANTS. 60A St Vaiv's StuWt. Wellinglqrd, O»oi OXlOOEL 
Tl" I0491) M307 
Mike th«.j un.'PO t BOY able to I lewwn Cc lulmnii YC 8 
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1390 If mn-j nmrriBi nnxnani 
l7AO IP NMX-1 HMWVUUWCWH I i/70 n nwmciKi II,TF*9- TWIMOI iHw imMi 
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ini<> IR-PPAI IB70 FROCOOHR.X1 1930 ta/X-WtX > 1 IS40 IF WI4 i lK moCBMH 
1S90 tl HMT./t.rOUl WUCOO 
ism turn. 470-1 0* HITX-I iaro CWNA: • M0 
igw nimocuiiacii 
I4I» TTT*T17« 1410 FUCLX-riXLX I it.ro tr run.*<o n.73-1 I h W IK tlJtlXlSO AHI> I ICll mo A-1 tXXJPfll I , 13,700, 3| 30 IM) I, IO,IOI>,1 
1*40 IF FUELX MM 7I-0 PROEfUEl ifcvi >kw>»-"i,iir* 
IA4U WKMOCOI 1470 If ">4/4-1 IH8».H7?<n.«''Hti'>im»J2l IF HPS1-H1II CTlinOU 40-14 7*74*17 I4BO tr '470-1 ,»CiXT4.734*'>177l-32 I49n CAll RUB 1700 CU I enAOii 
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17 VI ERLL. CHEEP 174*1 IF ->»7B*I FW)|-r«WH<*Vll<(»IOF*(»: 17m CM I HAM 
L FH tr >474-1 CALI FIRE, IR I»74-O PROW I MANOR 
17*0 TR >»7B-I r « I WMBIIT T»70-<J R*orBONNE TOP ii*yi ntftfli IL tit«>rrt»» ILLX 
ini.i rwrROE 1NM mvi ntimutwiitf» 1H4U WOO 11,0,0,113,197,1 14 , I 4, , 11 , I/.Oil-P Iffl "B C N * 

H B I C R" ig» VDU 3I.O,1,11.-.197,134.141,31,13,tlpRIMI 'OCR* n B L t R-1B4U VOU 31 , I ,7.197,1 lV,PRIHt •Btva"lD4lll»| "OOOOOO", M M t A ' M..i>.*ii i*<»l7*tLI«»ilX-liCiOiel37|" Circults'l t»4l2*||iUKUmi 
IH/O Villi II .TL, 24 ,194 ,1517, I 17TPR1*T "I I It I * I1.IIH • 1 | lOBO .UP 1-44.J 70 4BO 10<M -t-O 1900 «C>T I9IO Wl*0 
i*2i i eu iH c t - u 
I*VI FijflX'blMl I MO mti i 
19*1 M i l X—'I 1940 ¥-1-1-4 71l> 
1970 T4SOI.B9B 19BO >*3l-*7t> 
1990 111 IX—O 
. w mucocuni 
WIO PROCFUEL 
low ENK-ROC 
jnvi 7> l40 IblFWIIHM 709n DOX-o 204O IF 1*1 t M VVX-TYX-40 
«i7o tr iNpr.v ™ TVX-i*X.4O 
7QBO tr l»tv I Mt-i 
70*0 IP («•!:¥-»» 00X--I 
TIOIJ VfX-fVX>OOX /no ff»x»iy¥X-«i«mi not> «" 3120 IF TrtX'7 l» TVVX124 VYX-»VX-O0X 
:nd •>»so-vvx1->oi-v»» DIV ja* 7140 tr --4 74-5 ir l*a 1 V 74 '174-11 ITX-VVX.43. -472-TTXl7 473-TTX biv ]94 
7190 tr -4711-0 i r I I « V « SRXMI 1,3, ISO, I I iTix-r THI1J.- -I'fc-in, •H,7/.Tt* DIV 
7IBO FMLFULL 71 70 i7iuo 04i im;niinutOH 

t r TISK-JJ POX-POX«IICOIO >WO 
I31D t r -P0X>|)7 TUORMIT. 
TJIO I I Bt t tOUXot PJMJCCICCTAUIEB 
73 JO CNDCHOC 774V 
7290 OfFPHOCBOWIHItl" 
3i7o ir * « i i » i 77DO ir ntiTTOPX< >*• PflOtXICCtM ICN EL« PROCCHECKUAtf iNcrntx 
3300 
7310 DE.FpnoCCHEOAl IEN 73TO IF 7IPWX»II»9V rUCKmitlOlll I7M3X, 31 I f*OT.BC 111 31V> ir '7PUI-I04 AHB 'iPU««ll-47 PHOCBOBOOT IPOX-40,11 IP wocac 11 m u m 3340 If -7POX-9* PBdCHUKHIt iPOI-l ,711HIOCBC114M0IWN: 73SO ir **POX—47 4W -tPOX-l -104 rlWBUBFXIt IPOl-41 .71.P iwcocnoonnir: 

IF ?IP0X I I -39 PCnTAJBSlil 1PIJX-7,711PHOCOC114W«loe 
7370 tr i>-J9 oiotfiuwioi IITO.H iwtucocjitwwwii: 
rjeo ir TOX-94 AKO •'troxii -47 rmcnuBOUtipm 40,7i.pft 

OCIIC7iCHDmOC it -wux-15 rwcMout i«x i .31 .MiorocJ.fXH**: 
340O ir -TOX-47 Ml 'IPOX I -94 PRIKBUBOUt l«» 41.2XPB 

or«:7iiiMiipBor. 74lO IF 'lPOX-17-39 PKKRUBIII1 IPOX-2,21 • PBOEW:3,4MBPBI1T. 
74TO IF 7 IPOI . I I . I I 7 PBORNNMT [POX, I I I«<NR«C3>(»PKNR 7430 If 71 POX* I I — 13V Pwunnuil (POT-40,3l iPHOCBCllliHaPH oc 7440 IF 7tPOX»l 1-I09 n m i D I ! (POX • J11 nWBTJi 1KDPB oc 
749c tr TPOX-117 KMO TIPOX-II-O* PtIOCBUBOUttPOX-l.SI.PO 

uuui«inmw. 7440 tr 'trox ii-toft mtuuBXii trox 41,3) icnocotiif.Hoph oc 74IO IF i rm. |« 4HO "-IPOT-II-104 POOCWJBOUT iPOX̂ ai , III 
74»> If 7IPOX-II-III PHOCMIimi IPOX.7I iPWJiait 41 fMPITOI: 7490 It -ftn-\4 AM > IPfri. | 1.47 M«Jnl«ll (POX -4<>. 7 > I P" OC«C«l4NOPfMX; 79oo tmipwir 7910 7970 orrpnococ t 79» HOUND 0,3. IMU I 31 . 3. I 7940 9C0nCX-aC(nCX.29 

»9o rufi :-Puti.x>79 
.-5a-l If rtBt Xi*AO f llf.V x-uo 
7370 PFHX-M-LLHT 798U F4HH1UH 
7990 41W40C '3IL.J0 7410 Dcfnactm 
7*70 <HXM O . I . W l l t J i . l . l 
7430 SCQIT(X-«:0NFI(.IWIDI31*9O 
7440 PWJC4CWW 14311 IMH-WII' 74*11 74 7V WFP4UCSC3 74D0 W IM O . V . M i l l l ' l . l 7MA flini«»-wnfiF¥.*l 7700 l-nOC«C«M. 7710 CHDPWC 
7770 77jo «rrmctci 7740 <IIXW 0,-(,BC<M.l{| 3 79V n:t»»x—J:I»X«79 77BU 1-MI.tLIM 
7770 ENUHKIC 7700 
3790 OCrrnoCOCORC 3HOD r-HlH- IABI9.7I inlllMTX-OOOOOO-.flT-Rt leconcxi ,61 30lo IP -lrtP-1 X >-IOOO<i *Mti ItBAX-l I 1VIVXM IVFI1X-I1 11BAX IIIIHII) 1 19.*», lOimllpiO 1, - 19.411. Ill i inn MO 1,-19.4*. IO 

3970 39«0 3990 
4000 4010 40» 4O30 4040 4000 4440 
4070 99,*3 

•X "74-424 
•X744-434 
•X"*04-B74 rnp COL "149 TO 191 
PWLCCOL I I P ICCH I 
m i*i -1 to pwtiooi.aoiMtn , Hmccauu<itn.i> 

KrmocBW VOO 31.34,20,94.99,41,31,34,11 . 101 ,43,99,31,34,72, ,117 

4IOO UFPMUCIBIIX.BX) 4IIO PRINT IABI1 ,31 | BTP JMtlf I 34 .̂ HttfTX > 
41 TO PB114T TAB! 1 .731 | BTR] Mll» < J9.0*«BLL | 41IO LHOCHOC 4140 
4 ISO WrpBOCOVtR 4I4Q von n , 1,73,39,3,17,74 41 Ml 7911 HI 1AB<3BT7>|" • 4t NO mqcm 1x0111911 
4I»0 PRIMt lABiil.Bli-pppAPPPPp.APPPO-4TOO PRINT T<VBtlI,9ll"V l j * 4210 PRINT T4»tl3,IOI(-5SA 44 4-OS>31>* 4720 Ml INT TABI 13. I I I i X7 ' 93-9u|> 1 4730 PRINT TABUS,III! '30 p 0 0W JJOIJ* 

311/1) ENUPK*. 4 240 PRINI T A B I 1 3 , I 3 I | - 3 0 3 3 l h - - e i p i t J * 
/uso 4290 PRINT ( A e i 1 1 , I A I 1 " 3 3 1 , • X - , * * J J -
M 4 0 BGFMacrucL 47*0 PRINT l i a i 11, 111 | - , n « s n « i l p > i i -
7090 PRtN' IAB1B,24) itSTRIHOP i r i A L X DIV 7 2 , - , • 1 1 - * l 4270 F(H 1-1 TO 3 
20*0 r w e o r 

- , • 1 1 - * l 
• 3R0 111" C0La|49 TO 191 

30 70 4290 rRUCCOttXJRICOLI 
: o w i of • murmiBoi i r (Scmr.NX. ootRTX i 4300 FOB DCL-I TO 90*NEXT 
7R91I -437-OONNX-l 4310 MCKT. 
Z W ) '43«IIM:RF4NX 4320 ENOTROC 
2910 •49VW:i « t fNX DIV 394 4330 
7 * * 1 CAU. TUT A147. nppi i i M - i m c 
2 V » 1 w w : 4 130 V I 19 ,0 
294'7 | . N » P « t 4 34/1 t x l 
2990 DtrPPOCCHECKME 4370 t r e c o B c x ' H X i a i OOID 4900 
79*0 i r -ipirx-233 cet i e t . i l up- -*POX— i t * I « i 43BO PROCPTBl 
7970 MITX-I 4 390 VDU 2 3 , 1 , l « 0 « 0 | 0 | 
39B0 I M f M C 4400 PRINT TAB IOI 771 | "Vou a u r N - | R t l « i e < -OOOOOO-••TRa 
/*9(l i n co i t t x ) . *> 
LOOO KFPFOCOEM *4|0 1*4*111 IAB lO ,73 ) - I n t e r y m r n u a . . *H a i B i 
XOIO axiHt 1 . 1 , 1 , 7 9 4470 M l l S I - l E f l U H I I t i ,TOI 
1020 OOOHt- 2 , I ,1 . 79 44 lO VDU 7 3 , 1 , 0 l 0 l 0 | 0 | 
i o i o SOUNT 1.1 , 1 , 79 444n CLC 
3040 FOR 1*1 -1 TO TOOOlNt l l 44911 WX1B1-QCOR4X 
W3<| CLB 4440 r ial 1 -1 t o o 
10*11 FOR 11X* 3 Til A 4470 'OR J - 7 10 0 
1070 VDU 1 , 3 , 1 I X , 141 IPRINI * C Q N 11 R A 1 U I A t 1 0 4400 tF H t l j i i - N I I M I TX-HXIJ) H X I J I - H X I J - 1 l l H X I J - t i - T 
n a - X , l * - * a <J> , I t e U l -H4 ( J - t ) ,1141 J - D . T B 
3000 VOU 1,7 . 1 I X . 4 , 141 ,1 1 } , 197, 1 3 1 . P R I M - V O U M A 4490 W I T , • 

w a *|CP«P 194 4901) PROCPTBI 
SCTFO VOU 5 1 , 7 . t t x > « . 1 4 1 , 1 J 2 , 1 9 7 . 1 3 1 1 P R INT • C o - u l 1 * 43IO VDU 3I,B,73,1 31IPRIHI -pra*»-|<JHR4134) •BPACI BAR* i 

1 * 0 - I D I I I 134 Cpetet37|-to p l A y -
3IOO vou ; 1 , 7 , 1 I X . I O , 1 4 1 , 1 3 2 , 1 9 7 , 1 3 1 1 P R I N I O u P B 4BJO RCKAT UNTIE « t - 3 2 

t r y A g 
A 1 • 'KWTL 194 HI" VDU I .9.1 IX-I 7, 141 . I.^IHIIIII ' N a 
A 1 
LIVA MINT 
31 so vno -1.u,a,132,197,31,1U,a.194,11.a.19,132,197,31, 30,19,194 J14H COL X-O 3I30 ran l- i in 30 
.1140 ron I-* 10 j j sup 7 
1170 -/Ml -|,I,3,COIX 19 JO 7. 179,11 ,1.4,114 X n» 7.1)9 
IIBO oa x-ci* x-1 
MKl MMT , 1200 ClftDtllX-ClfcCOl TX> I 
3710 SECtCfIX-1 5720 HCimX-tKORCX. 2000 3230 SMUX-9 1240 Cua 37911 PRIX.M.up HI 17*0 FNiTMia 17711 
13X11 D4I HIM:II«LPUNPIVPUBXI 
1JOO VPX-:i TPOSX 1JOO VMJ 'I,37,WX, 104,39,37,31,37,VPX<I , 104.47,92 3310 CHOf POl S320 3330 oerp»ocn»ariRy I-IPOBXI 1J40 ypx»; i - ppottx 51311 vtxi ' 1 ,37,yP«, H>4,94,9J, 11 ,,17,VPX*I ,99,47,4* .iiflu LM^n. 3170 
3300 OEFWOCFWIUIVPOSXL 3390 VWJ . 34, vrOQX, 176. 119 ,100,40,31 , 34, P̂OSX» t ,43, 4* .33,34 3400 (PAfTOi: .1410 14/0 WPPfUIW:!! 1 IBPOBXI J4JO 7X93-npwax 3440 v»Sfc-N«|IIX DIV 294 3450 CALL HOCPCI 34*0 tHOpnx: 3470 
144BI DtfWOCNROt:»H v490 «oi> v-mra* i 19oO I(l«> ) -4.V1-I»<tj I 14 I .3 19IO mX.<Cl-47F49 •NNX«40 5920 OOOATLOT-nOCCX 
j9io noov>t*3-«oct:x otv 394 3940 RlXll", -RUCF X *4 
3990 IF KOX-7* RtX>X-v 1940 rNDP*OC 1370 
J9BU ML P40CNHUM.FR 
S990 BNCX-47EA3 5400 -74aa-BHi:x 3410 -|*0C-aNCX DIV 394 
3*20 CALL MUPCCR 34JO anuHcxx--4*3-aK:x 344<I KUNOI-'lai-Btl DIV 794 1*911 BOUNtCX-aaUNTCX>3 
14*11 IF l i m x . l l HOUMT4X-0 
1*70 fnopfin 141*. 14*0 OH IfOCHAli 370U LIVE*X1. IVKItX-l 3711* >47B-i 
3720 I tF. Kl.-l tQ InoOl Nt • I 
3730 tt UlVtOXtlO (XO.PBOCaCNttN 
3740 ENOTftOC 
3730 
.37*0 Drrifsccra aiancnixi I/to PON ix>*7c:7n tn »7P*B ot»p *o 17»J 'IX-143X 
174(1 M i l 

4330 CUOPROC 
4390 oeppBocprm 
lilO VOW l,,4,A,41«,717.PI|HT «IHlWHlf7,Cl*«llll,DA.| BO 4370 VOO II,3.1,141,149.214,132,•3,134,47,132,•2,134,49 ,132,77,134,44,132,74,134,49,132131 |P»INI -Uai4l43|CHR4|Ul IM» VDU 31 ,3,7, 141, 143,734, 13V, OJ, 134,47,132, B7,1 34,43 r 132,77, 134,44, 132,74 • I 34 .49, 132, U7,13) * PRINT - — r>«4i43ict«4iai 4390 VDU 11,4,3,141,170, PRINT ST*IHU I 77.CMta177) |Cpatat 49 4400 FOB f t TO tt 4*IV VIXJ 31.4,1*7*4,11-11 HIS 7-179 44TO PRINI (1|-| -|N|«HI>fOOOI)00--SlRaiHX<tll,4l|- .. . • infi l l 44JO NLUt 4*40 ENOPROC 4430 <440 SPFPAOCtNBTR 4*70 aa <*W7 POP 1-0 TO HVOU 31 ,0,( ,134,197.31 .39, I , 13*1 NB11 4*vn FOB t-2 TO 7>V0U 31 ,0, I , III, 197,190,31 , 19, I , I9*1M-: I I 4700 l « t-O TO lOiveu 31,0,1,IH,|37,|J7,31,J9,I,I94|N ( I t 47lO PRINT TA»I3,2I|- popO pnpO pppp ppp" I IM P—1 I NT T A* IB,31 1 " K,,IJ|vb, I II PDI , I W hhl I , I 
A730 PRINI TAB 13,411 * IU/-I |-»39.'I 1 0994499141 |-|i:i*«79B 
4/40 PNINT laaiJ.SLI- l»-lJ«-99 I i..i33999up> 7**>p> J7t*9 
4790 PRINt TABt3,4l|-> »/, / I. .. I..-X 

1010 
30TO DCFPKCCAMilKSTI 
L O V W N I 1 , 0 , 0 , 1 1040 CALL IWi IWW tAJUNII V,U,U,'IIIUIPII U,7,*,.||UPV U.7,b, I3IIM.IW V .2.4,9 30*0 TCOLWVfCrO 3B70 FOR l-| TO 3 UNM IlKKUl IHAI IMNUI 71 . 144. 
1B90 C*l RUB iwo.1 i n [• i — i in i9oi>ait 
19 IO I M I "ON 1970 n r Kl * I 111 RM) 11901 *90 
IV30 PS II, 
194U ' e X - 4 4 0 4 B 3 0 2 a 1990 BX' 44-43DFF4E70 
3 9 4 0 BX* BO—4777921 3ft 

47*0 PRINI 1ABl4,9»|'Caayrl«m In OaviO I r i l l in I9B3' 
4770 VDO 31,3,13,1331 PR INT -Can-.ral9 I • 47»> VOU 31 ,17,13, IZ9.t-HIKI 'A OBM1311*UB' 4790 VBU 31,17,14,129.PRINT "1 • i Q « * 1 3 l i -
»(HXi VDU 31,13,IS,129,PRINT -SHtrT -|Dail] l | 'Plirw«|-
401M VDU 3) ,9 ,1* . I79IPRINT "BPA1.E BAP " • NMA 1111 - B*4 
4HTO Vl»l 31 ,17,1 7, I79IPRINT -RF UJBH -117RI1311 -Pir* «l « alls' 
483d VDU 31,19, IB, 129ipR INT "141 • | CHR413I | *Braf> Boa** 4B4V VOO 31,17,19,129pPRINT "EBCAP* * I <>•»• I 311 "B1A»-» A, 

• i n " • P90 VDU 31,3,72, 1331 PR [ NT -Pr**a • " ICTBW 119| • t ' 
|»BIA|3I| 'loi IHfllWOCTlOND-4IUO VDU II ,17.73.I79|PRIN1 "» *|i:MP*1311 *l* BtflRT-4H70 Wn-Al A4-N4I4 4B»I IBfT 11 I " OR A4--4-
4090 PRINT TAB I 3, 721 , EPCtBOl | 4900 IF A4--I* PROCI 49IO VDU 31 ,10,23, ISOlPRINT -tBtlch A * * * a taval 7" 4TTO VDU 31 .0,74, I301PRIHI "It l l l u l la 3 Ifaalll ' l 4930 Rt7*EAI A4-« T4 494(1 IMTIL Dl.-I* OR lU.-J' OR M-'J' A990 Up II I X*I 3—VA< iA*l 1*7-4 
49au M M I,-IB,9a,3 4970 nun I, I9,4«,2 4««n HUUND I.19,144,9 l*PO PRINT TABIO,33liRPC(79l | , 9000 VDU 31 ,0,23,1301 PR INT -Pr •>•* 10*191 34|'BPWX BRR-f (lain 17,-t. plap-9010 BtPCAT lantL OtT—32 902O CP40PRCC 9030 9040 DEFPROC; 9O90 cxa 
90*0 VDU 31,1,0,137,197,31,39,0,194 9070 v a n 31.0, I , 141 ,1 37, 197, I 3AIPRINI - a C B A H B L C II -|I»M|S||-|nitr,irll(>i| ' | TvlBa 194 91 API VOU 31,0,2,1*1 ,137, 197, I Mi PR 1 Ml * 1 C 4 A R B L 4 R ' lOB<lll, ' in«ruella» '(CBHI94 9090 VDU J),1,3,132.167,31,39,3, 19* 31OO VDU 51,7.4,I43IPRINT -9110 VDU 31,2,7.149,PRINI -ja-
3IAI .-liJ 31 ,1A9IP-KINI ~7ia 'lUPIII j | |-tMMy me*, I a ..,. -lfaiR4 1341 "30 oulnta" 31 » VOU 31,7,IO, 1491 PRINT -71(4-91477 VDU 31 ,2.11 ,149iPRINI *tl/4 "ILIBtei311 -Pual Ouae , ••(.»» 1341-/3 ptilAta* 919(1 VOU 11 ,7,11.149IPRINT -B'4> 9140 VOU 31.7.14.143, PR INT • 10 ' lORIIJIlHrtWr Ba« a I 34|*T7 pnlnta-3170 VIXJ I I ,7, 14, I43il«l»l -haa* 31 BO VDU 31,7,17,149 , 34,47,39 ,37.37, 131 tPRINT *B 111*- . ...-)CI«4I34|--T3 «,inle-9190 ENBPROC 
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Program 2. 
i e P R I N T " . " * POKE55,0 P0KE56.28 CLR 
180 F0RZ-7I68TO7679 READX POKEZ,X NEXT F0RZ»673TG75 1 READX PGKEZ,X NEXT 
288 I W T A 2 5 4 , 2 5 4 , 1 4 6 , 1 4 6 , 1 4 6 - 1 4 6 , 2 5 4 , 2 5 4 , 1 4 6 , 2 5 4 , 1 4 6 , 2 3 4 , 1 4 6 , 2 5 4 , 1 4 6 , 2 5 4 , 2 5 4 , t 

2 5 4 , 2 5 4 
210 D A T R 2 5 4 , 6 8 , 2 5 4 , 2 3 4 , 2 5 4 , 1 7 0 , 1 7 8 , 1 7 0 , 1 7 8 , 1 7 0 . 1 7 8 , 2 5 4 , , 1 6 , 1 6 , 5 6 , 5 6 , 1 2 4 , 2 3 4 , 2 

>16 /56 
220 D f l T R 5 6 , 2 5 4 , 1 7 0 , 2 5 4 , 1 7 0 , 2 3 4 , 1 6 , 1 6 , 1 6 , 5 6 , 5 6 , 2 5 4 , 1 3 0 , 2 5 4 , 1 6 , 1 6 , 1 6 , 5 6 , 1 2 4 , 1 2 4 

3 4 , 2 3 4 
248 D R T R , 1 0 8 , 1 0 8 , 1 6 8 . 1 0 8 , 2 5 4 , 2 5 4 , 2 5 4 , , 3 6 , 6 0 , 2 4 , 3 6 , 6 0 , 2 4 , 
£50 D 0 T R 2 5 5 , 2 5 5 , 1 3 6 , 8 5 , 3 4 , 2 3 5 , 2 3 3 , , , , , , 2 , 1 4 2 . 2 3 3 , 2 5 4 , l a , 8 6 , c 4 6 
260 D A T A , , , 8 , 1 0 , 9 4 , 1 2 6 , 2 3 4 , , , 2 , 1 3 0 , 1 3 8 , 2 1 8 , 2 2 2 , 2 3 4 
270 D A T A , , , , 1 2 8 , 1 4 6 , 2 1 4 , 2 4 6 , , , , 1 2 8 , 1 3 2 , 2 0 0 , 2 0 2 , 2 3 8 
280 D A T A , , 2 1 9 , 1 4 6 , 2 1 0 , 6 2 . 2 1 3 , , , , 1 7 9 , 1 7 0 , 1 7 9 , 1 7 0 , 1 7 1 , , , , 8 7 , 8 2 , 1 1 4 . 8 2 , 8 7 . 
290 D A T A , , 1 1 7 , 6 9 , 8 7 , 8 5 , 1 1 7 , 
300 D A T A 1 2 4 , 2 5 4 , 1 9 8 , 1 8 6 , 2 5 4 , 2 1 4 . 2 1 4 , 1 2 4 , 1 2 4 , 1 8 6 , 1 9 8 , 2 5 4 2 1 4 , 2 1 4 , 2 5 4 , 1 2 4 
320 D R T R , 2 3 3 , 1 3 7 , 1 3 7 , 2 3 3 , 1 3 7 , 1 3 7 , 1 3 4 , , 1 1 6 , 6 8 , 6 8 , 1 1 6 , 6 3 . 6 8 , 1 1 9 
340 D R T A 3 , 1 3 , 6 0 , 1 2 7 , 2 0 1 , 1 2 7 , 6 3 , 8 , 1 2 8 . 2 2 4 120 ,252 , 3 8 , 2 5 2 2 4 8 , 3 2 
360 D R T R 1 , , 8 , 3 6 , 1 2 5 , 4 0 . 5 , , . 8 0 , 1 2 9 , 4 0 , 6 4 , 2 6 , 6 4 , 4 3 
380 D A T A 0 . 3 4 , 1 3 6 - 6 , 3 2 , 1 0 , , 1 8 , 6 4 , , 3 2 . 1 3 2 . 3 2 , 1 3 8 , 3 2 , 
400 DflTR, 
420 D R T R 1 5 3 , 1 5 3 , ( 2 6 , 2 4 , 6 0 , 3 6 , 6 6 , 1 9 5 , 2 4 , 2 4 , 1 2 6 , 1 5 3 , 6 0 , 3 6 - 3 6 , 1 8 2 
440 D R T R 3 , 2 , 3 4 , 2 , 2 , 2 , 3 4 , 3 
430 D R T R 2 5 5 , , 2 5 5 , 2 ^ 5 , 2 5 5 , 2 5 5 , , 2 5 5 , 2 5 5 , , 2 5 4 , 2 5 4 , 2 5 4 . 2 5 4 , , 2 5 ^ 
460 DRTA255 , ,252 ,252 ,252 - 2 5 2 , , 2 5 5 , 2 5 5 , , 2 4 8 , 2 4 8 , 2 4 8 . 2 4 8 . . 2 5 5 
470 D R T R 2 3 5 , , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , , 2 5 5 , 2 5 5 - . 2 2 4 , 2 2 4 - 2 2 4 , 2 2 4 , , 2 5 5 
480 D A T A 2 5 3 , , 1 9 2 , 1 9 2 , 1 9 2 , 1 9 2 , , 2 5 3 , 2 5 5 , , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 * - 2 5 5 
51© D R T R 2 5 S , , , , , , , £ 5 5 , , . 1 5 4 , 1 4 G , 1 5 4 . 1 4 6 , 2 1 7 . 
530 D f l T R , , 1 8 0 , 1 6 4 , 1 8 0 , 1 6 4 , 5 4 , , 2 5 5 , 1 4 1 , 1 8 5 , 1 4 1 , 1 8 9 , 1 8 9 , 1 8 9 , 2 5 5 
570 D A T A 5 6 , 1 0 8 , 1 9 8 , 1 9 8 , 1 9 8 , 1 0 8 , 5 6 , , 2 4 . 1 2 0 , 2 4 , 2 4 - 2 4 , 2 4 , 1 2 6 -
380 DATA 1 2 4 , 1 9 8 , 6 , 1 2 , 5 6 , 9 6 , 2 5 4 , , 1 2 4 , 1 9 8 , 6 , 2 8 , 6 , 1 9 8 , 1 2 4 , 
590 D R T R 2 8 , 6 0 , 1 1 6 , 2 3 0 , 2 5 4 , 1 2 , 1 2 , , 2 5 4 , 1 9 2 , 2 5 2 , 6 , 6 - 1 9 8 , 1 2 4 , 
600 DRTA60 ,96 ,192 ,252 ,198 , 1 9 8 - 1 2 4 - , 2 5 4 . 1 9 8 , 1 2 , 2 4 , 4 8 , 9 6 , 9 6 , 
610 D R T A 1 2 4 , 1 9 8 , 1 9 8 , 1 2 4 , 1 9 8 , 1 9 8 , 1 2 4 , , 1 2 4 - 1 9 8 , 1 9 3 , 1 1 6 , 6 , 1 2 , 1 2 0 3 2 , , , 3 2 . 
620 D f t T f l 2 5 5 , 1 3 6 , 1 8 6 , 1 3 8 , 2 3 2 , 2 3 5 , 1 3 9 , 2 5 5 , 2 3 5 , 1 4 0 . 1 7 1 , 1 7 1 , 1 5 9 1 7 1 , 1 7 2 - 2 5 5 
640 D A T A 2 5 5 , 1 9 9 , 9 5 , 1 9 9 , 2 2 3 , 9 5 , 1 9 9 , 2 3 5 
660 D A T R 2 5 5 , 2 3 9 , 2 2 3 , 1 2 9 , 2 2 3 , 2 3 9 , 2 5 5 , 2 S 5 , 1 9 2 , 1 6 0 , 1 6 0 , 1 9 2 , 1 4 , 2 1 - 2 1 . 2 1 
1010 D A T R 1 2 0 , 1 6 9 , 1 7 4 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 , 1 4 1 , 2 1 , 3 , 8 8 , 9 6 , 2 3 0 , 2 5 4 , 1 6 5 , 2 5 4 . 4 1 , 1 6 • 7 4 , 1 7 0 

, 1 6 0 , 8 , 1 6 9 
1020 D R T R I 6 8 , 2 8 , 1 5 3 , 2 4 7 , 2 8 , 2 3 2 , 1 3 6 , 2 0 8 , 2 4 6 , 1 6 5 , 1 9 7 , 2 0 1 , 8 , 2 0 8 , 3 7 , 1 6 8 , , 1 4 0 , 1 4 144 

, 3 2 , 1 5 9 , 2 5 5 
1030 D f l T R 1 6 5 , 1 9 7 , 2 0 1 , 8 , 2 4 8 , 2 4 7 , 3 2 , 1 5 9 , 2 5 5 , 1 6 5 - 1 9 7 , 2 8 1 , 8 - 2 0 8 , 2 4 7 . 3 2 , 1 5 9 - 2 5 5 , . 6 5 

197,201,8 
1040 D f lT f i240 ,247 ,168 ,15 , 1 4 0 , 1 4 , 1 4 4 , 7 6 , 7 7 , 1 
2000 F0RZ-319T0414 READX POKCS,X NEXT T0R2-0T073 REflDX, V P0KE37888-«-£, K POKE3814 

4+Z,V NEXT 
2010 DATA162,, 1 6 9 , 3 2 , 1 5 7 , 5 2 , 3 0 , 1 5 7 , 1 8 6 , 3 0 , 2 0 2 - 2 0 8 , 2 4 7 , " 9 6 
2020 D A T A 1 6 5 , 1 , 2 4 0 , 3 , 2 0 6 , 1 2 , 1 4 4 
2030 D f l T f l l 6 5 , , 2 4 0 , 5 7 , 1 9 8 , 2 4 9 , 2 0 8 , 5 3 , 1 7 3 , 1 0 , 1 4 4 , 2 0 1 , 1 2 7 , 2 4 8 , 1 2 , 2 3 0 , 2 4 9 
2035 D f l T f l l 6 9 , 1 2 7 , l ' l , 1 0 , 1 4 4 , 1 4 1 , 1 1 , 1 4 4 
2040 D A T R 2 0 8 , 3 4 , 1 6 6 , 2 5 0 , 2 3 0 , 2 5 0 , 1 6 9 , 1 5 , 6 1 . , 1 4 8 , 1 0 , 1 0 , 1 0 , 1 0 , 1 3 3 , 2 4 8 
2043 DRTR169 ,15 ,61 , , 149 
2050 D A T A 1 0 1 , 2 4 8 , 2 4 0 , 1 3 , 1 4 1 , 1 1 , 1 4 4 , 1 4 1 , 1 0 , 1 4 4 , 1 6 9 , 7 , 1 3 3 , 2 4 9 - 7 6 , 1 9 4 , 2 3 4 , 1 6 9 , . . 1 3 

3 , 2 4 9 
2060 D A T A 1 6 9 , , 1 3 3 , 2 5 0 , 7 6 , 1 9 4 , 2 3 4 
3010 D f l T R 1 2 , 3 , 1 2 , 3 , 1 2 , 1 2 , 1 2 , 1 4 , 1 3 , 7 - 1 3 , 7 , 1 2 , 1 2 , 1 2 , 1 4 , 1 2 3 , 1 2 , 3 , 1 2 . 1 2 , 1 2 , 1 4 , . 3 , 7 

, 1 3 , 7 
3015 D A T A 1 2 , 1 5 , 1 3 , 7 , 1 3 , 1 
3020 D A T R 1 3 , 1 , 1 3 , 8 - 1 3 , 1 1 , 1 4 , 1 , 1 4 , 1 , 1 3 , 8 - 1 3 , 1 1 , 1 3 , 1 , 1 3 , 1 , 1 3 , 8 , 1 3 , 9 , 1 4 , 1 , 1 4 , 1 13, 

9 , 1 4 , 1 • 
303© D A T A 1 3 , 7 , 1 3 , 7 . 1 3 , 1 3 , 1 3 , 1 5 , 1 4 , 4 , 1 4 , 4 , 1 3 , 1 3 , 1 3 , 7 , 1 3 , 1 , 1 3 , 1 , 1 3 , 3 , 1 3 - 1 0 , 1 4 - 1 , 1 

4 , 1 , 1 3 , 1 0 
3®40 D A T A 1 3 , 1 , 1 2 , 3 , 1 2 , 3 , 1 2 , 1 2 , 1 2 , 1 4 , 1 3 , 7 , 1 3 , 7 , 1 2 , 1 1 , 1 2 , 1 3 , 1 3 , 7 , 1 3 , 7 , 1 3 , 1 , 1 3 , 1 , 1 

2 , 1 5 , 1 2 
3050 D A T R 1 3 , 1 2 . 9 , 1 2 , 9 , , , 1 1 , 7 , 1 1 , 7 , 1 8 , 1 5 , 1 0 , 1 5 , 1 0 , 3 , 1 0 , 3 , 9 - 1 5 , 9 , 1 5 , , 
3060 POKE 198 ,7 P0KE631,76 POKE632-207 P0KE633,13 P0KE634,82 P0KE635,213 P0KE636 

, 1 3 
Program 3. The game. 
5 POKE37150,2 
10 PP1HTCHR«<:8:< CIR fc=100O GOTO10080 
20 FOKE36879,8 PRlHT"n"CHR*(8> CLP B-5000 GOTO1D03B 
50 IFS>8lG00ANDCl=OTHEHCl=l L«L+1 P0K£38889+L,5 P0KE8169*L,31 
60 PFINT . rk"rAE(9-LEH<.STRF<5.0)RIGHT*<STR*<S>,LtNfSTR*<S>>- i ; ' RETURN 
100 IFM>8095THEMRETURH 
103 IFPEEl 'K >=JANDC=0THENGOSUB200O0 RETURN 
185 [FPE£K<8lSl>-4iTHEMDl-=l FOKEE,0 GOSUB20O08;RETURN 
110 IFO-0TMENPOKEV-E.24O 0»E N~M+E -POKEV-2,235 POKEE,E POKEV-E,0 GGSUB1500 1FA5 

=ETHENRETURN 
126 H-H+ri IFPEEKCH: CITHEHPuKEG,0 F-OKEV i-,0 0013160 
1 <0 IFPEEK<N-D'> OmNPPFEfc(N-»><;-25THENPOK£N-D. I 
L4U POKEN+C -F': POKEM, 0 RETURN 
150 F'QKEN-Di1 POKEH+C-P POKEN.Q RETURN 
160 IFH+D£8l22THENP0kEM-fIi, RHD<E>*6+11 
i r e ifpeek<n><:>a2THENP0KEN, i s.-s+2+u 
180 I FPEEk <M-D K>DHNDF'EEK( N-II><>25THEMP0KEH-D, 1 
198 POk'EV-E. 130 
200 OOSUB50•0=8 POKEV-E-G N-A3 PETURH 
1300 POKEM J M=M+E IFt1=8107THENA6=E 
1010 PGKEC+H,F POKEH+M.F POKEM,D-E F'QKEM+E , D : IFP££K<M+2>"ITHENRETUPN 
1029 61=1 RETURN 
1500 IFFEEK<.&151>»--<.4THEHA7=1 RETURN 
1510 I FAS-1 THEN 1530 
1526 A5=A5+1 IFA5>2THENA3=0 RETURN 
1530 P0KEA4, PEEK•A4 > +1 IFPEEK<A4>=44THEHft4=rt4-l 
1540 RETURN 
2006 POKEV-2,0 
-005 F'OKEH,I POtEV-E,138 FOKE0,0 FOKEV-3,0 F0KE1 I POKEM+E,I M=tl+E FORT-252T012 

3STEP-4 
2010 POKE V -E ,T F OKEV-T, 4 F=RND<1>*15+E FOJEM+C,^ FOKEM+H, R POKEM,27 :RsRND< 1 >#15 

+E 
2&2H B1=0 POKEM+E,28 POKEM+C,R P0KE(1+H,R POKEM,29 POKEM+E,30 NEXT POKEM,I POKEM 

+E 1 
2025 I F D I O l THEHPOKEM+27,RND< 1 > 1 1 
2O30 POKEV+E,8 :FORT=15TO0&TEP-. 1 POKEV,T NEXT L=L -1 FOKE8170+L,1 

(continued on page 99) 

VIC 
ATTAC 
Y o u ARF, an alien in a crippled flying saucer 
and as you gradually descend you must 
destroy the buildings blocking your approach 
by dropping your limited supply of energy 
pods. 

Hy ing Saucer Attack packs an amazing 
amount o f game into the 3.5K of the 
unexpanded Vic-20 by using a hybrid mixture 
of Basic and machine code. Features of the 
game include nine levels o f play, high score, 
fuel bonus, animated faces and 64 user-delined 
characters. The program also plays three 
different tunes. 

T o achieve all this iti 3.5K means having 
three programs. The first program is simply a 
title scrccn and may be omitted. By far the 
biggest program in terms of complexity is 
program 2. This contains the 64 hi-res 
characters, the data for two of the tunes and 
the five machine-code routines, most of which 
are primarily concerncd with sound. This 
program just fits into 3.5K and must be typed 
in exactly as shown. The large number o f 
commas together represent zeros and must be 
included. 

This program must be saved and carefully 
verified as the tiniest mistake could lead to a 
ciasli or out of memory error. Take care 
keying in this program Some of the lines are 
over 88 characters long, so use the abbreviated 
form of Data, that is, D shift A. 

Doomsday boogie 
The Data for the tunc is stored in a novel 

fashion. It is held in unused colour memory. 
As can be seen from program 2, the Data is 
Poked into some strange locations, notably the 
stack and the free locations 673 to 767. By 
utilising these free locaiions the program has 
managed to do in 3.5K what would usually 
take 4.5K of user memory. 

Again program 3, the game itself, must be 
typed in wi th extreme cauiion. Over 40 
variables are used and yet again some lines 
may be over 88 characters. The scrccn is a 
rectangular 26 x 19 as dictated by tine 10000. 
The scores arc print-formatted as well, to give 
a professional result. 

We must stress thai this program must not 
be run unti l it is checkcd and saved. I.ine 5 
disables the Run Stop key and Restore. This 
may be omitted i f yot plan to modify the 
program as described la:cr. 

I f you have saved a l three programs and 
thoroughly tested them you may now run the 
three of them together. Each program auto-
matically loads the next on Running. 

At the start of the game, instructions are 
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D FLYING SAUCER 
Strident boogies ease your conscience as you flatten 
another unsuspecting metropolis in Martin 
Donaghy's and Damian McComb's 
Vic game. 

printed over the main display while three 
green heads smite and frown in unison w i th an 
over-enthusiastic boogie tune threatening to 
burst out o f your bulging T V speaker. 

The instructions are fair ly simple. The 
space har selects the game level which is 
constantly displayed at the top o f the screen. 

F l starts the geme. T h e screen is 
immediately cleared using a machine-code 
routine and a mult icoloured city appears 
before your eyes. Your ship gradually loses 
altitude as you frantically drop energy pods to 
the accompaniment o f the ominous wail o f an 
ai l ing clcctro-harmonic impulse drive. 

Almost any key can be used to fire and the 
fuel supply depletes accordingly. An extra 
Feature o f the game is the abil i ty to Pause at 

any lime by pressing the left-arrow key. 
Pressing this key again restarts the game. 

i f you run out o f fuel you explode and 
naturally lose a life. H i t t ing a bui ld ing has ihe 
same eft'ect. I f you manage to clear a city you 
are given a bonus for the amount ot energy 
remaining. As well as this, a l i t t le man jumps 
out of the U F O and jumps for joy. The size of 
bui lding increases wi th each city you manage 
to destroy. 

Flattening object 
A free U F O is awarded after 10,000 points 

which is also the m in imum high score which 
the program w i l l record. 

There arc many more extras which go to 
make this game well worth the trouble o f 
keying in. 

The machine-code rout ines are fa i r ly 
complicated T he first routine uses a counter 

Program f, The title program. 
5 REM FOR READ INVERSE POUND SIGN 
6 REM CTRL + KEV 3 

10 P 0 K E 3 6 8 7 9 . 8 F R I N T " D " C H R * ( 8 > P O K E 5 5 . 0 P O K E S f j 2 8 CLR 
28 PRINT"nWI»MMlEr "V PRINTM>MM1SI j H i r » i r » n " PRINT"(MMIS l » » » l It 

r»!S M n 
r T* 

40 P R I N T M E s r 
] i i ma 
1 r ma r 

?@ P R I N T " * » » M I C O P V R I G H T 1983" 
86 PRINF'J f f l k l l . DCHflGHV ITU* D.MC.COMB" 
90 P R I N T " m » M » * n S i HIT ft KEV POKE 198»0 U * I T 1 9 8 , 1 P R I N T " * " 
1000 REM LOADER FOR NEXT PROGRAM 
1010 POKE 1 9 8 , 7 F 0 K E 6 3 1 , 7 6 • P 0 K E 6 3 2 , 2 0 7 P0KE633.159 POKE634.13 
1020 P0KE635)82 P0KE636 .213 P 0 K E 6 3 7 I 3 

to change the shape of the faces in graphic 
memory approximately twice a second. 

The second routine checks to see i f the left-
arrow key is pressed and, i f so, freezes the 
game and waits unt i l t is pressed again. 

The th i rd routine uses a counter and a 
pointer to a note in a list. The list o f notes is 
held in the 0.5K o f unused colour nybbtes 
from locations 37888 :o 38399. Since only the 
first four bits o f each byte actually exist, each 
note has to be stored ,n two parts. 

The first four bits of each note are held in a 
list starting at 37888. The second four bits are 
held in a list starting al 38144. The final notes 
o f each lisl must be a zero for the machine 
code to replay the tone 

You may like to try your hand at changing 
the tunc, but it is no mean task. The fol lowing 
four-line Basic program can be used to Poke 
the new notes into your memory. You input 
the notes in the normal way and the computer 
does all the work. The delay for each notes i f 
the same each time using the nine interrupt 
with the game; 
t FOR I 0 to 99 : INPUT N : If IM - 1 THEN 

HMD 
2 Q <N AND 2401/16 : POKE 37888 + I , Q 
3 POKE 38144 + I , N O * 16 
4 NEXT I 

This program should be typed in after 
loading pan three. Tc do this you must delete 
the last two tines o f program 2 which auto-
matically loads part three. Run the program 
then New it and load part three. There should 

| be enough memory left to add the four lines. 
However, this is only optional, you do not 
have to change the tune. End the Data wi th 
two zeros. 
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I 1 
Since before the mists of time, 

legends have been born out of conflict; 
not least the conflict of the mind over 
seemingly overwhelming odds. 

Mow the Imagine legend continues, with a 
new generation of games. Do you possess the 
determination to pit your mind against, 
and eventually conquer this new breed? 
Through your epic battles will f * ^ 
you too become a legend? j j m ^ : ; 
. . . imagine have cast 7 * 
down the gauntlet. ^ ' -

SCHIZOIDS 

r . - , 7 ^ A l Z X s S m I 

48k ZX Spectrum 

the name 
of the game 

SNATCHA 
for any Commodore 

Vic-20 

Imagine games available f rom 

W.H. SMITH 
Boots 
John Menzies 
Dixons 
Laskys 
Photomarkets U.K. 
and all other good 
Software Outlets. 

Z j o o m -J\S you c l imb into yOUl gleaming Grot 
Sklnvrwf And i l k ie behind Ihe hnjl ity w p t o W k ' 
I Ikjht computer . Ihe leeling o l e * i i t cmen l turrv 
dicav. Ai iu i l ie i MitsMun is abuvt Lu lurytti. Coin, 
o n checking your high recoil machine guns an 
all, ak--to-*ea inl»sile& you're <i< *n< | to n red thr i 
c jc l fml yourself against i h r entile i s variety ot ev 
weapons the enemy will unleash o n you nctud i 
terrifying E i r t r o n missile. Zzoom has on ever <1 
• C t f w t o presenting even the most hardened ar 
ptarye- with the ultimate challenge h imoqxwdi 
nmv famous Imagine style h i r e * { j i nph im in .11 
uinovoiivr wny to create the most realm k JD vi 
seen n a computer arcade game 100% machi 
Z ioom requires a 48k Sinclair Spectrum 

imagine Software, Masons! 



For any 48k ZX Spectrum 

•AtliU 

' for any 
ZX Spectrum 

for any 
Commodore Vic-20 

ARCADIA 
now available 

for the 
Commodore 64 
Commodore Vic-20 

and ZX Spectrum 

ZX 

AH 
DIDDOMS 
>r any 
Spectrum 

for 

WACKY 
WAITERS 

for any 
^Commodore 
Vic-20 

Zip-Zap-You're the only dfoul left. your clltuili 
we dlmBgwf, you C9n'l switch oH your motor*, 
you must survive to warn the colonists, your 
energy hi running low. you mist get more hid 
cells tuxl stock up power by travelling in the 
lefetXMUl You'll encounter more aliens then 
you've ever seen before In this desperate attempt 
to survive, as you progress your drold through the 
various domains of ever increasingly intelligent 
and vicious attackers Heart stopping tension and 
Mjpef*mot*h animation and sjuml 100% 
maching code Zip-Zap requires a 48k Sinclair 
Spectrum 

Jumping Jack - poor old Jack has to (uirip up A n y o f these g a m e s for JUSt 
through eight friwiTd I*y*ra lo rem-li the top 
before he con recitc the first two lines of his secret 
rhyme. On his way jp sudden hauards plague 
our fiero. a snake. e dinosaur. « spider, a ghost 
and many many more Its up lo ymu lo guide Jack 
up to reveal the real of his secret rhyme Jumping 
Jack is an experience that will have you laughing 
with delight and crying with frustration, and with 
supersmooth hl-rej graphics and sound effects 
addiivg to the tun It has to be the moat addictive 
game since Arcadia. 100% machine code For use 
on any Sinclair Spectrum 

Dealership Enquiries contact: Colin Stokes: 051-236 0646 

3uildings, Exchange Street East, Liverpool, Merseyside 12 3PN. 

£550 
+ EACH 

including first class post, 
packaging. VAT and an 
CJNCONDmONAL 
UFETIME GUARANTEE. 
If you have any difficulty in 
obtaining any Imagine Games 
ring Imagine Direct on 
051 -236 6849 to place your order. 



Join the jet set. 
The Acorn Spark-Jet printer 

employs the very latest dry-ink 

printing technology, resulting in last, 

clean and virtually noiseless printing. 

This is all due to its advanced 

serial matrix printhead. Electronic 

impulses lire minute part-

icles of the carbon rod at 

high speed through a 7x7 

dot matrix, producing 

extremely high-quality 

lettering and graphics time 

alter time. 

And, as there are no 

moving parts within the 

head itself, tin* action is as 

quiet as a whisper. 

In addition,the Acorn 

Spark-Jet printer is also 

capable of handling high 

resolution graphics and plotting. 

It works with any 8 bit micro-

computer, via the Centronics parallel 

interface, and is specially recomm-

ended for use with the BBC Micro 

(also designed and built by Acorn 

Computers Ltd.) to form a thoroughly 

professional word, copy and graphics 

processing system. 

All printing is logic-seeing and 

bi-directional and can be executed in 

normal, double height, double width 

and underlined characters. 

And yet, with all these advanced 

I < ?a tures,the Sf >a rk-J < ;t c< is ts o 111 y £365. 

THE ACORN SPARK-JET PRINTER 

!V>1 only that, but you also * J 

receive a free program on cassette 

that enables you to 'dump' graphics 

from either monitor or TV. 

II you're interested in joining 

the jet set, simply call in at one of the 

dealers listed below. He'll tell 

SPSlCORN y o u everything you need 
COMPUTER to know. 

MICKONUNV.I M I . M 
32 IYin< R*Strr<-l. I |I»WK'It, Suffolk 11*1 H,H, 
047359181. 
MICROSTYU 
47Clifnfj Sitrf i . Vwburv, Ii*rk»h ire. 0635 41929. 
COMPUTERS FOR M L 

72 North Street, Koinford. KHCX.0708 t>i »725. 
JKSSOPMIt KOI 1 KCIRONKSI.IMITII) 
( mi 5.7 LonpSlreel, London Y.2 HI IN 
01-7393232/7291851. 
WKI.BKCK VIDKO 
26'ibll*nhittn( I M I ' I Hoad.I ondon % I HI-580 1328 

I \\ I I I S J \lt < O.Ml'l TI.HSI.IMI I I 11 
17HcginaRiiHil.Sowiliall.MiiliilrM-kl 8251*1. 
01-574 5271, 
GROl I' 70 
20ft Mavbank Huaii, South ftoodlurd. Luiidmit'18 
OI-50S 7724. 
LK\SYI.1M\. V'lKVt'DATA LIMITKI) 
Stien i In: Huuat.Jkidjlt'Slrri'l.,Saudi Jin'. 
Nullinglum M.lu ">tt \ 0602 39<M84/39697t\ 
CVRIMFKVIICROCOMPt Tf.RS 
W>< 'harle»Sltvi-i <lurdill.tilamorpan 
0222 J7'Wr72. 

I I \MlNt,"IX)\HOllItt < I MUI . 
121 Kt'|ji'nlMrrpl.l.i-aminpldiiSiI.I,%ar»t< k-lnrr 
092629211. 
Hits I I.K< T R K U 
I ">1/ Mil Kiti|£vluti Road,PvrNiwuili.llattipshirr. 
0705812478. 
TVUCkKNH VMCOMPUTKRCKVPRi: 
72 Heath Road/lwukenhitin. Middlesex. 
01-KOI 1612. 
KKU.VSt OMPl TKR MARKf.T 
2271 >arl in, nil I) lt<ud.S>ili'iihui I,|,OIHIOIISK261QY 
til<>2(12/4390. 
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SAUCER- ATTACK 

(continued from page 94) 
2040 0=0•POKE1,0:POKEV-E,0:1FL=0THEN3500 
2650 F0RT=8151T08167• POKET, 36: NEXT : POKET*37 R4=S1S8:FORT=0TO999: NEXT: B1=0: GOTO? 

000 
2090 F0RT=8151T0816? • POKET, 36 - NEXT POKET, 37 : FORT=0TO2000 ' NEXT: GOTO8000 
3000 IFS>=BTHENB=S 
3010 PR I NT " ak" TRB < 26-LEH < STR$ < B > ) > RIGHT* < STR$ < B >, L EN < STR* < B > ) - 1 >; RETURN 
3500 FORT=0TO999: NEXT: PR I NT "SI" TRB C 136)"SH/ ta,,TflB<162>" IS*?aJ GAME 0 

VER ?l l 
3510 PR I NT" aid" TRB a 88) " s ' " POKEV, 15 : POKE V-3,0 : POKE V-4,0- RESTORE : FO 

RT=0TO7 
3520 RERDC,D:POKEV-2,C:FORU=0TO50*D:NEXT:POKEV-2,0:NEXT:GOTO9800 
3530 BRTR225,4,215.2,215,2,219,4,215,8,223,4,225,4,0 ,50 
5000 PRINT"S" TRB(163) " *sCITV CRUSHED f " •' POKEM+30723,3: POKE0,0- P0KE36874,0 P0KE36 

875,0 
5010 R8=E: FORT=0TO9: POKEM+3,33:FORU=0TO99 NEXT: POKEM+3,34: FORU=0TO99• NEXT : NEXT 

R7=0 
5020 P0KE36876,240:GOSUB1580 GOSUB50 P0KE36876,0:S=S+2•IFft7=0THEN5020 
5 0 3 6 R 6 = 0 fi8=0 F O R T = 0 T O 9 9 9 : H E X I : U U I 
70O0 Dl=0•M=7732:POKEV,15:POKES,1=P0KE258,0 P0KEX,6 
7010 GOSUB1006:GOSUB180 GOSUB109=FORT=0TO30:NEXT:[FR6=1THEN5000 
7020 IFB1=1ORD1=1THEN2000 
7030 GOTO7010 
8060 84=8168 POKE0,0 • W=W+i • SVS219 = POKEV, 0 POKEV, 65: POKEZ, 65: IFW>5THENW=5 
8010 F0RT=RT0R+21 IFRNDC1X.4-<G/30>-W/108THENNEXT:GOTO700O 
3020 R1=RND<1>#7+1:R2=RND<1>*6+l+<0/2}+<W/3):R3=RND(1)#4:R4=RND<1>#5+4 
8030 F0RU-TT0T-D*R2STEP-D:POKEC+U,R1:POKEU,R3"NEXT:POKEC+U,R1: POKEU,R4 NEXT:GOT 

07000 
9000 P R I N T " J :P0KE38414,3 :P0KE7694,43+G :PRINT"iiQR :^000000 H-. hJI HST:k000000 

H • 

9010 FORT=0TO25: PRINT" S i M " ; • NEXT • GOSUB3000 •'FORT=0TO17: PRINT: NEXT : PRINT"!*!"; : FO 
RT=0TO25 

9020 PRINT"8J " ; : NEXT: PR INT"flWXk# S) 9 1 
9 0 3 0 PR I N T "is!" T R B < 8 5 > " S l U C I T V C F U S H E R " T R B < 7 1 > " " T f l B < 5 7 V ' « ' S 3= fl£ 

T R R T " 
9040 PRINTTf lB<45)"Si l ;<=3 5 = f i LEVEL SELECT"TflB<81 > M I B > a S = IPflUSE" 
9050 V=36S78:V-374•2=385=X=398 B=26:R=8098:C=36720:POKE650,1=E=1:F=4:H=C+1:1=32 
9060 K=203:J=64=P=3:Q=9 R2=10•P3=9000:S=0:C1=0 
9100 P0KE249,1 • POKE250,0 POKE0,1 POKE 1,0: POKEV, 15 POKEV, 0: POKEZ, 0 : POKEX, 7 : SVS67 

3 
9110 IFPEEK<K>=JTHENP0KE7694,G+48=G0T09110 
9120 IFPEEK<K)=39THENL=3:GOTO8000 
9138 IFPEEK < K > = ITHENG=G+E:IFG=10THENG-E 
9140 FORT=0TO99:NEXT:P0KE7694,G+4S = G0T09110 
10000 G=1 : P0KE36866,154 P0KE36864,9 • P0KE36867,38: P0KE36869/ 255: P0KE36879,8 GOTO 

9000 
20000 FORT=0TO13:RETURN • 
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0 GOSUB SOOOO 
1 CcBi GOSUB 6000 
2 F0RX»1T018»READ N,W 
3 MUSIC!,3,N,13 
4 WAIT 14*701 NEXT X 
5 DATA3,2,6,3,B,2,10,3,11,1,10,2,B,4 
, 3 , 2 , 1 , 3 , 3 , 1 , 3 , 2 
6 DATA 6 , 4 , 3 , 2 , 3 , 3 , 2 , 1 , 3 , 2 , 3 , 4 , 2 , 2 
7 PRINTCHR*(6 >:PR1NTCHR*(17) i E X PLODE 
n BOSUB t> aooo 
9 INK 7iPAPER 0 
10 IC«-KEY» 
11 PLOT 1,1,-One* in w a r y I H a t l M 

M • • • • • 
17 SC*-STR*<SC) 
IB PLOT 2,O,SCf 
19 PLOT 1 , 1 1 , T * 
20 IF K*-L* THEN X-X-1 
30 IF K*-R* THEN X-X + l 
32 IFX >32THEN X-32 
34 IF X<7 THEN X-7 
40 IF K*-F» THEM GOSUB lOOO'FlRING R 
OUT INE 
30 IF K* - l« THEN PLOT X+1,23," " 
60 IF K»-R* THEN PLOT X-1,23," " 
70 PLOT X,23,"«" 
75 IF SCf)N(X,3<)<>12 THEN GOTO 40000 
77 BGSUB lOOOO 
78 PLOT 1 , 2 6 , " N 
80 80T0 10 
1000 FOR D - 2 4 10 13STEP— L 
1001 MUSIC 1 ,3 , 1 ,OiPLAY7,0,1,50 
1003 PLOT X,D, " t " 
1006 IFSCRN<X,D-l)-123TH£NQ-0 
looe IFSCFtN (X , D--1) -12STHENSC—SC+700 
1009 IFBCRN(X,D—1)-94THENSC—9C-lOOO 
1010 IF SCRN(X,D-l'-33THENSC«SC+30 
1020 IF 3CRN(X,D-l>-37THENSC=SC+lOO 
1023 IFSCRN<X,I>-l>»38THENBC-SC+23 
1030 IFSCRN<X,D-1>-VtIHENSC-SC+JOO 
1040 IF8CRNtX,D-l)-93THENBC-SC+1300 
1030 IFSCRNtX,D-1)-123THENSC-SC+1000 
105S IF BC«H<X,D-1.<>32 THC-PLOT X , D-
! , - ! • 
lOAO TFBCRN<X,D-IX>32THEN10e0 
1070 PLOTX,D," " 
1074 PL0T2,0,SC* 
1077 NEXT D 
1080 FORT-24TOD-! STEP-I 
l o e s I F S C R N ( X , T - I ; » 3 7 T H E » > L O T X , T - I , 
H A H 

1087 IFSCRN < X,T )-37 THENRE T URN 
lOVO PLOTX,T, " " 
H O O NEXTT 
1103 SHOOT 
1107 WAIT lO 
1110 RETURN 
6000 PAPEROlINK 7 
6002 FORS»-lTOl2tPLOT4,SM1 17»NEXT BV4 
fcOlO r0R0ll-13T0r<l,iM.0T4,CM,20INCKT c 
H 
6020 PL0T3,73,O 
AO23 FQRRT-1T024 
6028 GJ-INT(RND<1)»7J 
6030 IF GJ-1THEN 6J-0 
6032 IF 6J-4TWN GJ-7 
6034 IF GJ-3THEN 64-2 
6037 PLOTS,RT,GJ 
6038 NEXT RT 
6030 RETURN 
lOOOO K*-KEY» 

10003 PLOT 1,1,"One* i n (very l i + » U 

10010 PLOT 1,26," H 
10020 IF KC-LS THEM X-X-l 
10030 K»-n» TMCM X-X+l 
1 0 0 4 0 I F K * - F * THEM GOSUB TOOO 
100*2 IF X<7 THEN C-7 
10043 IF X>32 THEN X-32 
10030 IF THEN PLOT X+1,23," " 
10060 IF K»-R* THEM PLOT X-1,23," " 
10070 PLOT X,23,"«" 
10073 HUSIC 1,6,12,1 
10080 IF SCRN(X,24l<>32 THEN 40000 
LOOVO B - I N I (HNDI 1 ) * 3 0 > + 7 
10092 C-INT<KND(1)+23)+1 
10100 IF b-13 THEN GOSUB SOOOO 
10103 IF tt-17 THEN BOSUB 33000 
10106 U—INT <RNDt1)*27)+3 
10107 IF B-1B THEN QOSUB 23000 
10108 IFB-20THEN BOSUB 15000 
101lO PLOT B,C ,"C" 
10130 PLOT O.C- I , " * " 
10123 PLOT X,25,"«" 
10127 K-INT (RNDtl )*20)+7 
10130 RETURN 
13000 FORQ-O TO 26 STEP 1NT(RND(1)*3 
> + l 
13002 HUS1C1,0,1,0INU81C2,1,1,0IMUS1 
C3,2,1,OiPLAY7,0,3, lOO 
13003 PLOT 1,1, "Uric* In «v«rv l i 4 » t l 

13010 K«-KEY» 
13013 SE-INTtftNDt1)«tOO)iIF SE<10 ftN 
D SE>5THENRETURN 
13020 IFK«-t *THENX-X 1 
13030 IFK*-R*THENX-X+1 
13032 IFX<7THENX-7 
13034 IFX>32THENX-32 
13040 IFK*—L*THENPLOTX+1 , 23 , H " 
1SOSO IFK«-R*THLNR>LORX-L , 2 S , " " 
15060 PLOTX,Q,">" 
13070 IFK»-F»THENGOSUB1000 
1SOQO IFSCRNtX, 24 )032THEN40000 
13090 PLOTX,Q," " 
13092 PLOTX,23, "•" 
15093 PLOT 2,0,SC* 
13093 NEXT O 
13097 PLOT 2,0,BC* 
ISlOO RE1 URN 
24030 U-1NT(RNOt1>*27)+5 
23000 FOR D-4 TO 26 STEP1NT(RND(1)*2 
> +1 
23003 MUSIC1,3,(D/2) 1,0iMUSIC2,A, 
/2> —1,0J MUSIC3,7,(0/2)-1,0«PLAY 
7,2,3,.OO 
25003 K«-KEY* 
2SOO7 rt_OT 1,1,'Onca tn «v»ry 

23010 IF K*-L* THEN X-X-l 
23020 :F THEN X-X*l 
23030 :F X< 7 THEN X-7 
23040 X>32 1HEN X-32 
^3030 IF K«=L« THEN PLOT X+1,23," • 
25060 IF K*-R* THEN PLOT X-1,23," * 
23076 PLOT 2,O.SCt 
2 3 0 8 0 PLOTU , D , " < " 
25085 IF SCRN(X,24 > < >32 THEN 40000 
73087 :F K*-F* THEN GOSUB lOOO 
23090 PLOTU ,D , " " 
231 lO PLOT X,23,"»" 
23200 NEXT D 
23203 PLOT I , 26 , " 
?A?O(. r o n u I -OTOVTI PLOTIJ, U I , " - . MCK* 
U I 
25210 RETURN 
30000 FOR Q-2 TO 23 STEP 2 
30001 MJ — INT < RND(t)«27)+9t PLOTNJ,6-2 
,*•"«PLOTNJ+3,0+2,tPLOTNJ-3, 
6+2 , " • ' 
30002 PLOT INT(RND(I(*30)+7,INT(RND < 
I>»23>«1 
30003 FOR H-IOTO 31 
3000i PLOT INT(RND(1> «30)+7,INT(RND( 
1)*24)+l , "C" 
30007 KS-KEY* 
3000B ST*»STR«(SO 
30009 PLOT 2,0,SC* 
30010 IF IC*«L* THEN X-X-l 
30020 :F K«=Rt THEN X-X+l 
3 0 0 3 0 ; r K « - r » THEN GOBUR IOOO 
30040 :F X<7 THEN X-7 
30030 iF X >32 IHEN X-32 
30060 ;F SCRN<X,24)<>32 THEN 40000 
30070 IF K«-L» THEN PLOT X+1,23," • 
30075 IF K«-R* THEN PLOT X-1,25," • 
30076 MUSIC 1,1,B/2,OiMIJSIC 2 ,3 ,6 /2 , 
OiPLAY 7 ,0 , I ,400 
30079 PLOT 1,1,"One* In t v i r y U t a t l 

3OO03 PLOT X t23,"«" 
30090 PLOT H,G,"J" 
30100 PLOT H - I , S , " t " 
30103 PLOT H-1 ,0 -2 , " " 
30107 PLOT H+1,0-2," " 
30108 U—INT(RND(1)>20)+7tIFU-13THEN 
QOSUB 24030 
sv l uv i n i * i t i HtNumJB I aooo 
30110 WEXT H 
30120 NEXT 8 
30125 PLOT 3 ,22 , " 

30130 RETURN 
33000 PLOT 2 B , 0 , " F l u « t o r » ' " 
35001 MUSICI,7,3,OtPLAY7,0,1,2000 
33002 FOR V- l TO 26 
33003 K—INT(RNO <1)»20)+7 
33010 K*-KEY* 
33013 PLOT 1,1,"One» i n •vary 114«tl 
rtlf 
33020 IF K*-L* THEN X-X-l 
33030 IF K#—R* THEN X-X + l 
33040 IF K»-F» THEN GOSUB lOOO 
33030 IF X<7 THEN X-7 
3 3 0 & 0 i r * > 3 i 1I«_N X - 3 X 
33070 IF K»-R» THEN PLOT X-1,23," • 
550B0 IF THEN PLOT X + t , 2 5 , " * 
33090 PLOT X,23,"«" 
33100 PLOT K,V,"«<" 
351 OS PLOT K,V-1, " " 
35110 SC*-STR«(SC> 
33120 PLOT 2,0,SC« 
33123 NEXT V 

Defend yourself against all 
the horrors of an English 
country garden in David 
Whitehead's game. 
T u t s ARCADE-STY1-E action game takes noisy 
advantage o f the Oric's sound and graphics. It 
is slightly like the game Centipede as you are 
in the garden being attacked by all manner o f 
creepy-crawlies. 

You are armed with only a weedy weed gun 
against the terrors of (leas, mushrooms, 
homing missiles, stampers, centepods and 
rocks. 

After the opening serenade of Greensleeves 

the scrccn is set up. Your firing range is 
extended to the limit of the red half of the 
background. Your score is on the top line to 
ilic left of iliat classic line from The Young 

Ones. When the program is run you arc asked 
which keys you would like to use to play the 
game with. The easiest configurations o f keys 
are the cursor keys and Z> C and M. The 
hazards themselves all have to be dealt wi th in 
different ways. 

The listing should fce entered exactly as 
shown, except that where a £ sign appears a 
# should be typed. The program is 
structured as follows: 

2-9 Play tune 
10-80 Movement (outine 

1000 1110 Firing routire 
6000 6050 Set up borders 

10000-10130 Mushrooms routine 
15000-15100 Homing missiles routine 
24050 25210 Stampers routine 
30000 30130 Centepods routine 
35000 35130 Fleas routine 
40000 40480 Dead 
50000-50060 Which keys to use 
60000 60520 User defined graphics 

The centcpod wil l not come all the way 
down to crush you and so it is harmless. I f you 
hit the head of the centepod you score 1,000 
points, i f you hit the body you score 500 
points. 

Mushrooms appear at random, sometimes 
whole and sometimes in half. I f you shoot a 
whole mushroom the top half of it wi l l be 
transformed into a roc* which can be very 
dangerous, as you wi l l find out later. For the 
bottom of a mushroom you score 50 points, 
and for the top you score 100. 

Homing missiles wi l l follow you wherever 
you go. They move at variable speed, and 
although the slow ones seem to be easy points 
you wi l l be lucky to evade the fast missiles for 
long. I f you shoot a homing missile then it wi l l 
return to the top o f the screen and keep on 

33127 
33130 
40000 
40030 
40040 
40050 
40060 

40080 
ke to 
40083 
40090 
40093 
40100 
401 lO 
4O40O 
30000 
50003 
30008 
u l i k i 

PLOT 27 ,0 , " 
RETURN 
PLOT X,23,"J" 
EXPLODE I PLAY 7,7,1,63000 
WAIT 700 
CLSiINKOiPAPER7 
PRINTiPR INT"Your scor t HI "6C 

PRINTI PRINT t PRINT"Won)d you W 
play iqa in " 
GET C» 
BET B* 
PRINTCHR*(6)I PRINTCHR*(17) 
IF B»-"Y" THEN RUN 
END 
RETURN 
CLS 
PING 
PRINT«PRINT"Which key would yo 
i to u s e " 
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coming unt i l i l runs out o f fuel. Homing 
missiles are wor th 1,030 points each t ime you 
shoot them. 

Stampers cannot be stopped but they can 
harvest a lot o f points. They come down very 

fast and make a terrible racket. They arc wor th 
1,00C points every t ime you hit them. 

Fleas occur in storms and they are the worst 
pests o f the garden. They are wor th only 25 
points and they come down in tens. Rocks, as 

previously mentioned, appear when you shoot 
a ful l mushroom. They do nothing but i f you 
shoot a rock then you lose 1,000 points. 

M y own high-scorc is 65,000, which I am 
sure most o f you w i l l beat. Happy shooting. 

30010 PRINT 1 PRINT"•.To nova l e f t ? " i 60 ISO READ Y7:POKF Y6,V7 60330 DATA B ,42 ,62 .62 ,62 ,62 ,42 ,0 
GET L» 60140 DATA 30 ,63 ,63 ,63 ,63 ,63 ,63,30 60340 NEXT Z3 
50020 PR I NT " b • To ntavp- r i g h t ?"I0ETR* 60*50 NEXT Y6 60360 FOR 77*47064 TO 47071 
50030 PRINT'c.To t l r # 7"» BET F* 60170 FOR YB-46B74 TO 46831 60370 READ 78s POKE Z7.78 
50040 PRINTsPRINT "Thank you" 601 BO READ Y9IPOKE YB,Y9 60380 DATA 18,33,33,16,12,63,45,63 
50050 WAIT 200 60190 DATA 1 ,61 ,54 ,60 ,34 ,61 , i , c 60390 NEXT 27 
50060 RETURN 60200 NEXT YB 60400 KJR79-47080T04 7087 
6 0 0 0 0 FOR Y 1 * 4 6 3 7 6 TO 4 6 3 B 3 6O210 FOR Z1-46832 TO 46839 60410 READA 11 POKE79,A1 
6 0 0 1 0 READ Y2»POKE Y 1 . Y 2 6022O READZ2 60420 DATAO.O,12,30,63,63,30,12 
6 0 0 7 0 DATA 0 ,30 ,53 ,45 ,53 ,33 ,43 ,33 60230 POKE N , Z 2 60430 NEXT Z9 
&0030 NEXI V1 6 0 2 4 0 DATA 4 . 3 0 . 6 3 . 6 7 , 6 7 , 6 7 , 74 ,ft 6 0 4 4 0 FCTft A6-47A77 TO 47079 
6 0 0 4 0 FOR Y3-46360 TO 46367 602S0 NEXT Z1 60450 RUAD 071POKE B6,B7 
60030 READ Y4IPOK£ Y 3 , Y 4 60260 FOR Z3«4<>416 TO 46423 60460 DAIA 12,30,65,12,12,12,30,12 
6OO6O DATA 5 1 , 1 8 , 2 2 , I B , 7 2 , 2 6 , I B , 3 3 60270 READ Z4 6 0 4 70 NEXT B6 
6 0 0 7 0 NEXT Y3 60280 POKE 23,24 604B0 FOR 88-46344 TO 46351 
AOOBO FOR Y3-46392 TO 46399 60290 DATA 3 3 , 5 1 , 1 2 , 1 2 , 3 0 , 4 5 , 3 3 , 0 60490 READ B9i POKF B8,B9 
6 0 0 9 0 READ Y61POKF Y3.Y6 60300 NEXT Z3 60500 DATA 33 ,18 ,12 ,29 ,46 ,12 ,18 ,33 
6 0 1 0 0 DATA 12 ,12,30,63,63,63,30,30 60310 FOR Z5-463B4 TO 46391 605 lO NEXT B8 
60110 NEXT YS 60 320 READ Z61PGKF 75,76 60520 RETURN • 
60120 FOR Y6=46BOB TO 46B15 
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Want a real fight on your hands? 
Then go for CDS. the games packed with excitement challenge and 

the thrill of the unexpected. 
Fight your way across a five lane highway with the frantic frog... 

eat a path through the fiercesome fighting ghosts... face the huge ferocious 
caterpillar in the mushroom field... protect the panicky painter as he flees 
from danger... outwit and confuse your opponent with a counter attack 
on the board. 

Yes. with CDS games you get it all. 
And they only cost 65.95 each. Go get 'em t)oy, go get 'em! 

C.D.S. computer games are available from W.H. Smith. 
Boots, and other leading computer stores, and are 
produced by 

CDS Micro Systems 
Will you survive the challenge? 

GOBBLE AGHOST 
Moving around and j / 
gobWlng up dots sounds/ yf 
easy. But not when 4 gf I<K,I$ 
are constantly trying to 1 

destroy you. Ki II or be ki 
the 4 power pills are yJur 

answer. It's all aquestiopprf 
who yets who first,.. 



commence 
7 Ml] R ONLY DEFENCE I 

f w 

CATERPILLAR 
The giant caterpillar 15 
coming to get you, helped 
by j horde of weird 
creatures. Destroy it 
seg nent by segment. Wast 
a way through the 
mushrooms, kill off the ugly 
creatures. But don't relax' . 
. there's danger everywhere! 

my dangers 
on his way hone. Like 
lanes of fast moving traffic 
a swirling leg-filled river, 
plus diving turtles, frog-
eating snakes and nasty 
alligators. Co you have the 
skills to see him home 
safely? 

The bonus score is ticking 
away as you help the 
panicky painter pairt the 
3-D maze. Can you finish 
before it hits zero? Will the 
computer outwit ycu? And 
lookout thegamtgoes 
faster as you get better! 

BOZY BOA 
It's a hectic life being a boa in 
an English country garden 
There arejuicy beetles if you 
can find them, and snails too if 
you are lucky. First left, then 
right and in between the 
flowers you've got to be 
quickl After a couple of games 
you'll be as boss-eyed as me' 

and 
we'll 

keep on 
coming 

to 
getyou! 



BBC 32 K 
PAINTER £8 ARCADE GAME * 
One of the best Paint your grids and score before 
the lizzers get you. 
PLANES £8 ARCADE GAME * 
Fasl or slow, skill and speed are needed to beat 
the enemy aircraft attack 
FROGGER £8 ARCADE GAME 
It's lough going to get FROG across road and 
river. Snakes and crocodiles too, but there's a lady 
FROGI 
PHARAOHS TOMB 
£8 ADVENTURE GAME Pick up ihe 
gold but don't be scared penniless by the mummy. 
Be quick, it's in real time so work out those magic 
words. 
SHRINKING PROFESSOR 
£8 ADVENTURE GAME You re only an 
inch high how are you going to survive in the 
garden with all those monstrous spiders, ants and 
other giant horrors. The crystals do IL 
HORROR CASTLE £8 
ADVENTURE GAME A beautiful 
princess waits for you to save her. But how can 
you get into the castle? The clues lead you to the 
hidden guarded prison. 

HOWSZAT £6.90 1-2 PLAYER 
CRICKET Be a cricket star and enjoy all the 
hazards of cricket to beat your equally keen 
opponent. 

BOUNCER £8 ARCADE GAME 
Thank your lucky stars for the antl matter scoop to 
catch the BELBOIDS before they drain the 
universe into oblivion. 

SPECTRUM 
PAINTER 48K £5.75 ARCADE 
GAME Patrick's a keen painter but old tollers 
don't like spray cans and vengefully set out to 
crush him. 
CRAZY BALLOONS £5.75 
ARCADE GAME It's a great balloon but 
ice crystal clouds are the menace. Narrow 
passages and high winds too before home base 
safety 
JUNGLE FEVER £6.90 ARCADE 
GAME lis yol 

«veiyll«ny, with an w*olit honor 
array of nasty natives, man eating spiders and 
crocodiles too 

ORIC 
ZODIAC £6.90 ARCADE GAME 
An inficate game with pit falls lo surprise, frustrate 
and ki I you before you find your successful way. 
But you can be resurrected 
DEATH SATELLITE £6.90 
ARCADE GAME You've run out of fuel on 
an orbiting satellite near a torbidding robot c planet 
with mutant monsters guarding your vital fuel 
supply. Can your wits help you to survive? 

DEADWOOD £6.90 1-4 PLAYER 
ADVENTURE GAME An ideal family 
game for everyone who can decide where lo 
invest their bank roll in the long slog to millions. 

SWASHBUCKLERS £6.90 1-4 
PLAYER ADVENTURE GAME u P t o 
four pirate ships laden vilh treasure that you 
want. Scurvy knaves and smallpox too don't help. 
And is Leper Island the best place to go? 

AVAILABLE FROM YOUR LOCAL DEALER 
AND AT MOST COMPUTER BOOK SHOPS. 

• • • 

Watrhthi t sp.KO 

Also at: 
JOHN MENZtES 
*W. H. Smiths 
(starred Items onl 

outofthis 
world 

830 HYDE ROAD 
MANCHESTER M18 7JD 
Direct from mail order dept. Tel. 061 223 6206 



CASSETTE 
Fed UP w i t h wr i t ing machine code because o f 
the complexity o f saving and loading it? Or do 
you wri te programs needing various data to be 
stored on tape? Th is program can save any 
block o f the computer's memory onto tape, 
verify i t , distinguish it f rom a normal Basic 
program and load it back into the same, or a 
dif ferent, part o f the memory. 

The first th ing to do in order to type it in is 
to lower R A M t o p to some value lower than 
31681. The easiest way to do this is as follows: 

POKE 16388, 193 
POKE 13389, 123 
NEW 

Now type in the loading program in figure 
4. Th i s is a modif ied menu-driven version o f 
the standard hexadecimal code loader, 
designed so that the machine code docs not all 
need to be typed in at one go. I f the first 
character o f a byte is nor a hexadecimal 
character, you w i l l be returned to the menu 
where the options are self-explanatory. 

There arc five anomalies in the hex l ist ing o f 
the program which now need correecting. 
These concern the errur-todc messages. F.no i . 
codes greater than 127 do not actually stop a 
program when it is running. 

At last the ZX-81 has agreed to 
handle cassette data files, 
persuaded by Kevin Hill's program. 

Address 
32076 
32144 
32184 
32246 
32293 

Old value 
9D 
9B 
8B 
96 
8C 

Corrected value 
ID 
18 
15 
16 
11 

Once you have a copy or two o f the program 
on tape, you can resave the machine code 
using the program in figure 5 as this wi l l load 
in quicker. Simply lower R A M t o p as before, 
load in the machine code and loader program 
from ape, allow the machine code to be Poked 
in and stop the program. New it , type in the 
program in figure 5 and then Run i t . 

Having typed in all the machine code and 
checked that it is correct, how do you use the 
program? 

The program is called by Rand USR 32067 
whether you are Saving, Ver i fy ing or Loading. 
A Basic variable U$ — is used to tell the 
program what to do; its syntax is shown in 
figure 1 along w i th some examples. l>o not 
insert any spaces before the command as this 

ZX-81 
wi l l cause an error. The only character that can 
precede the command is an asterisk which 
prevents any messages being printed on the 
screen. For this reason, the asterisk should not 
be used w i l h Ver i fy . 

Only the first letter o f the command is 
considered, to Save, S and Sausages all mean 
the same thing. The i.itee (.uminands that can 
be used begin w i th S. L or V for Save, Load 
and Veri fy respectively. A pair o f brackets 
must fol low the command and contains the 
name o f the data file. 

A l l the characters between the brackets 
including spaces are used for the name. I f 
there are no characters between the brackets, 
this is the same as the Basic Load quote quote; 
that is> the next program on the tape regardless 
o f name w i l l be loaded or verif ied depending 
on the command. 

T w o parameters follow the name and 1 have 
called these Start and Length for simplicity. 

Icontinued on next page) 

Hex dump of the data-file program. 

316© 1 CD C6 7B 18 FB 0E 01 
3 1689 00 3E 7F DB FE D3 FF 
31697 38 05 CD 28 0F CF 0C 
3 1705 17 38 07 10 EC F 1 CD 
31713 78 C9 D5 IE 94. 06 LFI 
3172 1 DB FE 17 CB 7B 7B 38 
31729 10 F5 D1 20 04 FE 56 
3 1737 CE 3F CB 11 30 F9 C9 
3 1 7 4 5 F E 0 0 2 0 0 2 3 7 C9 IR 
31753 3F 7D CD 00 7C D8 FE 
3 1761 20 F8 0E 00 CD 00 7C 
3 1769 0C D6 1C 38 08 FE 0FI 
31777 04- F5 OC 18 EF ED 53 
31785 7F 78 32 FE 7F 79 FC 
31793 20 02 37 C9 11 01 00 
31301 00 00 F1 FE 00 28 04-
31809 19 10 FD E5 21 00 00 
31817 0R 19 10 FD EB EL 0D 
31825 E9 3R FE 7F 4-7 ED 5B 
31833 7F R7 C9 3R 39 4.0 FE 

0 6 ! 
IF 
1 7 
C6 
ID 
F5 
3 d 
7 8 
C 3 
1 R 
3 a 
3 0 
FC 

21 
4-7 
0 6 
2 0 
FC 
2 0 

3 164-1 
3 1 3 4 5 
31857 
31365 
31373 

3 1 3 8 1 
3 1 8 8 9 
3 1 8 9 7 
3 1 9 0 5 
3 1 9 1 3 
3 1 9 2 
31929 
31937 

31953 
3196 
31969 
3197 
3198 
3199 

32161: 18 F3 FE 38 20 04- CB DE 
32169: 18 10 FE 31 20 04 CB EFT 
32177: 13 08 FE 38 23 02 CF 3B 
32185: CB EE CD 00 7C 30 02 CF 
3 2 1 9 3 : 73 FE 10 20 F5 ED 53 DE 
32201: 7F IR FE 11 28 2C CD 00 
32209: 7C 30 02 CF 74- IB E6 7F 
32217: 12 13 FE 11 20 F0 D5 IB 
32225: IB 1R F© 80 12 13 EB ED 
32233: 5B DE 7F R 7 ED 52 7D D1 
32241: FE 11 38 02 CF 96 FD CB 
32249: 21 C6 CD 0B 7C 38 IS 22 
32257: E0 7F FD CO 21 CE IB 04 
3H2B&: CD 0T> 7C 3© 07 22 E2 7T 
32273: FD CB 21 D6 FD CB 21 5E 
32231: 28 74 3FI 21 4.0 E6 07 FE 
32289: 07 28 02 CF a c 3E 01 32 
33297: FF 7F 2 1 E0 7F 22 F8 7F 
32305: 21 04 00 22 FR 7F 3E 01 
32313: CD 7C 7C CD 2F 7D CD SB 

(listing continued on next page) 
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ffisting continued from previous page) 
33321: 7E 3E 02 32 FF 7F 2A E0 
32329 7F 22 re 7F 3A E2 7f» 22 
32337: FA 7F 3E 05 CO 7C 7C CD 
32345: 3F 7D 1.1 CB 12 CO 43 0F 
33383 36 02 CF 0C H! r e IB 7A 
32361: 83 20 F2 Bfi DE 7F CD IE 
33389 03 CB 7E 33 38 re ED SB 
33377! FF 7F CD IF 03 2A FO 7F 
33388 CO IE 03 CO 22 7D 20 FB 
33393: 3E 02 CD 7C 7C C9 3E 03 
32401: CD 7C 7C CD 3F 7D CD 46 
32409. 7F CD cs 78 79 FE Ol 28 
OC417, OC C( oo CO 7C 7C 3E Ol 
32425 CD 7C 7C 16 E6 21 F4 7F 
33433 CO C6 7B 71 23 7D FE F8 
33441: 20 F« 3E 04 CD 7C 7C 3E 
33449• 08 ct> 7C 7C FD CB 2 1 46 
33487: 26 11 2A DE 7F 11 F4 7F 
33465. 1A BE 33 13 ca 94 7E CB 
33473 t 7F 28 f 8 3E 08 FO CB 21 

32481 66 20 01 3C CD 70 7C 2A 35489: F4 7F FD CB 21 66 38 09 324<S? : FD CB 21 4F pn on Pt\ EO 32366 7F F8 CD »F 7D CD 4 n 7F 
32513 CD C« 78 79 FF 0? an 0C 3883 1 Cft (VI CD 7C 7C 3F 04 CD 3S539 7C 7C 18 Eft 3A r a 7" 33 32837 : r n 7F E 1 CD CS 76 FO co 33545. 21 fS« 38 10 71 CD 2S> 7D 32553: 38 CD C6 7B i n FS 3E 32561: 02 C3 7C 7C 79 RF 0A 3256^ CD 32 7D 26 F2 CD CS 7B 
32577 16 F2 3E 0« C3 7C 72 21 ssses• 10 cs® 33 FA 7F 31 F< 7F 
32593: CD CI 76 7 t CD i>2 7r> CB 336Ol: 79 r.0 CD nn 7R 71 C* 79 aseoo r.0 CD pa 7l> r i 2-* CB 32817 FF CO C6 78 CP 79 F9 3 2835 C9 00 00 08 11 13 23 25 32633 t 33 3 A 43 4.F 54 5A 3S 26 

2264 1 3B 2F 33 ac 00 34 30 30 
33649 36 2A 26 37 28 2D 2E 33 
33657 2C 80 38 3d 3 J 80 38 34 
32665 30 33 29 80 JO ay 3ti J / 
33673 39 14 90 31 2A 33 2C 
33&8 1 PD 14 00 31 34 26 29 ae 
32669 33 2C 00 3B 37 s r — 8 

7 3F sr. 33 ac 80 38 2A 
32705: 3F SB 3E 00 2 A 37 37 34 
32713: ^7 80 27 36 38 2f£ 60 
32721. 20 PR 26 29 J.' SO 27 
32729 3F 3<» ?A 86 00 an 44 01 
32737: 00 01 39 Pfl 38 B9 00 
9374C. OC5 ao &OI l no 00 
32783: 00 OCI .10 82 40 0A 00 
33761: 7F Ol <90 4* 4.8 00 01 

SYNTAX FOR U*-

COMMRND(NAME),START,LENGTH OR •COMMAND(NAME),START.LENGTH 
SOME E X S M P U E S U S I N G A DATA F T L E 
CALLED PROG, 100 BYTES LONG 
STARTING BT ADDRESS 1691* 

SAUC I PROG > , 1 6 5 1 4 , 1 0 0 
( P R O G ) , 1 6 S 1 4 , 1 0 0 

L O A D ( P R O G ) , 1 6 5 1 4 
L F PROG) . 3 & 7 A A 
L U , 1 6 5 1 4 
L ( > 
* L ( P R O G ) 
U E R I F Y ( ) U f ) 

Figure 1 

S N U I N Q P R O G 
OK 
START-16814. 
OK 

LENGTH* 100 

IcnncMiNC FOR PROO OAS IC FOUND TEST FOUND PROG START - IRS 14. LOADING OK 
L E N G T H * 1 0 0 

S E A R C H I N G 
FOUND PROG 
S T A R T - 1 6 5 1 4 UCRIFYING 
v e r i f y ERROR 

L E N G T H * 1 0 0 

EXAMPLES OF SCREEN MESSAGES 
Figure 2. 

u a 
M 
( ) 
I N 

U J NOT D E F I N E D 
S T F ~ FR ING L C N 3 T H > 2 6 6 
M I S S I N G COHMAND 
L E F T BRACKET M I S S I N G 
R I G H T BRACKET H I S S I N G 
I N F O R M A T I O N M I S S I N G TO SAUE 
NAME LENGTH > 1 6 

Figure 3. Crror-report codes. 

Icontinued from previous page) 
When used, each of ihese parameters must be 
preceded by a comma and are written as 
decimal numbers. 

Start is the start address of the block o f 
memory where the data is to be saved from or 
loaded to. It is not used to Verify. When 
loading, Start is only needed i f the data is to be 
loaded to a different block of memory than 
where it was saved from. Length is only used 
when saving and is the number o f bytes to be 
saved, (hat is, the address of the last byte 
minus Stan plus one. 

Figure 3 shows the errors that could occur 
and an explanation of their meaning. Each one 
is printed on the scrccn as a normal Basic 
error. 

Screen messages 
I f U$ contains no errors and the first 

character in U$ is rot an asterisk, messages 
wi l l be printed on the scrccn similar to those 
in figure 2. Each one stays on the screen for 
about one second before the screen goes blank 
to begin the cassette routines. 

The messages are each printed on a new line 
and the screen is scrolled upwards i f necessary 
to prevent an out of screen error 5 from 
occurring. I f a Verify error occurs, press any 
key to continue. 

The data files are saved in two pans. The 
first one is a header block which contains the 
name of the file and what type of file it is: 0 
means Basic, 1 means header, 2 means byres, 
the start location and the number of bytes o f 
data in (he next block. 

When this header block is read in, the file 
type is checked to ensure it is a header. I f it is 
not a header, its file type is printed on the 
screen, together with the name of the file; then 
the program searches for the next header. 

When a Basic program is saved, the first 
byte alter the name is a system variable called 
Versn at address lbS93. Its value should be 

zero, but it sometimes changes. I f it is not 
zero, strange messages could be printed on the 
screen as the program tries to indicate what 
type o f file it is, or at worst, the system could 
crash. It is therefore safer to Poke 16395, 0 
before saving a Basic program i f it has a 
chance of being read by this program. 

The sccond block also contains the tile name 
and the file type which are followed by the 
data. I f everything is all right after the second 
block has been saved, loaded or verified, O K is 
printed on the screen and the program returns 
in Fast mode. 

Due to the size of the program a full 
disassembly listing has not been published, 
but for those o f you who are interested, here 
are some useful addresses i f you wish to 
disassemble it yourself. 
31681 Read in byte from tape. 
31741 Collect next by te f r o m U$ . 
31755 Collect decimal number and put in HL. 
31833 Print a new line or scroll for ne>t 

message. 
31855 General printing to screen. 
31863 Message routine. 
31997 Print decimal number. 
32034 Update routine. 
32047 Pause. 
32067 Find U$. 
32132 Analyse U$. 
32277 Save. 
32399 Read name from tape. 
32441 Load/verify. 
32623 Address table for messages. 
32639 Data for messages. 
Variables 
16417 General control byte. 
32734 Address of name. 
32736 Start. 
32738 Length. 
32740 Name found on tape. 
32756 Stan found on tape. 
32758 Length found on tape. 
32760 Stan for update. 
32762 Length for update. 
32764 Temporary DE register. 
32766 Temporary B register. • 

1 F A S T 
1 0 L E T A $ * " " 
2 0 FOR 1 - 3 1 6 8 1 TO 3 3 7 6 7 
SO L E T A * > A » ^ C H R * PEEK I 
4.0 N E X T I 
6 0 P R I N T " 6 T R R T T A P E AND P R E S S 

N E U L I N E " 
6© I N P U T I T 
7 0 SAUE " T A P E F I L E S ' ' 
6 0 I F PEEK 1 6 3 0 6 + 3 6 6 T P E E K 1 6 3 6 

© > 3 1 6 6 1 T H E N GOTO 1 6 0 
SB FOR 1 - 3 1 6 0 1 TO 3 2 7 6 7 

1 0 0 POKE I , C O D E A » 
1 1 0 T.ET A « S A * ; S TO » 
1 3 0 NEXT I 
1 3 0 P H I N T "M^C L O R D E D " 
U 0 PAUSE 3 0 0 
L»0 NEU 
I S O P R I N T " L O U E R RAHTOP TO 3 1 6 ( 3 

1 AND R E L O R D " 
Figure S. Program to savtt machine code. 

Figure 4. The loader program. 

B REM LOUER RAMTOP BEFORE RUNNING 
1 0 I F P E E K 1 6 3 6 B * 2 B 6 » P E E K 1 6 3 6 

« > 3 I E E I T H E N STOP IB DIM C * ( i e 6 7 ) a« LET x > 3 i e e i 
as CLS 30 SLOU 36 PRINT TRB 14.; "MENU" . , , " 1 EN TER CODE " , , -a EXAMINE CODE , , "3 EDIT CODE , , "4 SAUE" 
4.0 P R I N T , , " N E X T ADDRESS.- " ; X 
4 6 L E T I » - I H K E Y » 
6 0 I F I ® < " 1 " OR I * > " 4 . " T H E N OO 

TO 4 6 
66 GOTO 100(UAL IS ISO IF X-387C8 THEN GOTO 38 1 Fn»T 110 LET A»c" " 116 PRINT TAe 31; 120 SCROLL 126 PRINT X ; " : " ; 126 LET A — 1 130 IF A » - " " THEN INPUT A* 13 1 IF A f » " " THEN GOTO 130 138 IF flirl)>"F"' OR fl»(ll f ' B " T HEN GOTO 38 14.(9 LET U-18 4CODE A • + CODE A* (2) 

- 4 . 7 0 
14.8 POKE 
1 6 0 L E T C « ( X - 3 1 6 6 0 ) • C H R I U 
1 5 5 P R I N T T A B 4 + A » 3 ; A T F T O 2 ) ; 
1 6 0 L E T X = X + 1 
1 6 5 I F X - 3 2 7 6 8 T H E N GOTO 2 5 
1 7 0 L E T A » - A « < 3 T O ) 
1 7 3 L E T A . A * 1 
1 6 0 I F A - 9 T H E N GOTO 1 1 8 
l e s OOTO i s a 
AEN P R I N T " S T A R T A D D R E S S ; " ; 
A®» I N P U T s 
3 1 0 P R I N T » 
A I S P R I N T T A B S I ; 
£ 2 Q SCROLL 
2 0 S L E T A - L 
P . X P R I N T 3 ; " " ; 
3 3 8 L E T U - P E E K S 

P R I N T T A B 4 » « » 5 ; C M R » ( 2 P T I N T i v / t o i * ; CMFt* l a o . v len iMT 6 i I , 
I F I N K E Y « - " M " T H E N GOTO 2 6 

34.6 I F I N K E Y * - " " THEN GOTO 2 S 0 
3 4 6 I N P U T A « 
3 S B L E T S - S 4 1 
2 6 6 I F 3 - 3 2 7 6 6 T H E N GOTO 2 5 
I I 6 0 L E T A » A + 1 
2 6 8 I F A * 9 T H E N GOTO 2 1 S 
3 7 0 GOTO 2 3 S 
3 0 0 P R I N T " A D D R E S S : " ; 

306 INPUT 8 310 PRINT 318 LET U-PEEK S 320 PRINT CHR» 126 + INT <U,'16> ) ; CHH» (28+U-16*INT IU /16) ) 
325 PRINT , , "NCU UALUE: " ; 
330 INPUT A* 
336 PRINT A* 34 © LET U*16*COOE A**CODE A*(2> -4.76 345 POKE S,U 3T>0 LET Cf <S -fl l660» >CHR| U 388 GOTO 26 

4C0BPRINT "STRRT THE TAPE AND P BESS NEULINE" 408 INPUT A• 410 FAST 4 16 SAUE "LOADEB" 420 IF PEEK 16380*2B6»PEEH 163© 9>31681 THEN OOTO 4*6 426 FOR 1 - 1 TO 1B87 J.30 POKE 316O0 + T * CODE C * ( I 1 4-35 NEXT I 440 GOTO 26 
445 PRINT "LOUER RAMTOP AND REL OAD" 
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The best 
accessory for 

The Rotronics Portable Case 
Here is the ideal portable work 
station for home, school or work. 
Specially made for most home 
microcomputers, it contains your 
ZX81, Spectrum, Oric or VIC 20 
within a smart executive style case 
with removable lid for convenience 
in use. 
The individually tailored foam 
insert securely protects your 

Exceptional Value 

ZX Panda 
16K Expandable RAM Pack 
£18.50 (p + p 50p) 
16K Plug-In Module lor above 
£13.95 (p + p 50p) 
32K Giant Panda Including Module 
£31.45 (p + p 75p) 

Vixen Ram Cartridge 
Oflers standard 16K expansion plus three other 
switchable memory configurations 
£34.45 (p+p 50p) 

micro, printer, cassette recorder, 
tapes and manuals during transit. 
A scalpol is provided to modify the 
insert for expansion units and an 
alternative insert can be supplied 
if you change your hardware in 
the future. 
All components remain fully oper-
ational within the case via inter-
connections routed between the 

double layers of foam, so there are 
no unsightly leads. 
This is the first case designed for 
easy use with each component 
positioned for convenient oper-
ation. The overall dimensions are 
138mm x 657rrnn x 363mm. 

Order Form 
T ade Enquiries Welcome 

Please send me (tick appropriate box) 
• Rotronics Portable Case at £36.99 (inc. £2.50 p + p) 

for ZX81/Spectrum/Oric/Vic 20* 
• ZX Panda 16K RAM Pack at £19.00 (inc. 50p p + p) 
• ZX Panda 16K Plug-in Module at £14.45 (inc. 50p p + p) 
• ZX 32K Giant Panda including Module at £32.20 (inc. 75p p + p) 
• Vixen RAM Cartridge at £34.95 (inc. 50p p + p) 
All prices inclusive of VAT 
*l enclose a cheque/PO* for £ 

'Please delete as necessary. 
Name. 

m a d e p a y a b l e to S M T . 

SMT Addiess. 

Please allow 14 days for delivery. Send to (no stamp required) 
FREEPOST Greens Norton Towcester Northants NN12 8BR 



T w o SUBMARINES seek each o ther ' s 

destruction in this tough and tense Wor ld War 
Two scenario. I certainly do not find it easy to 
make a ki l l , with all the advantage of inside 
information. 

A Second World War S-type submarine was 
a fairly small craft wh id i could manage about 
16 knots on the surface and about nine knots 
submerged. Radar might well have been on 
board, certainly Asdic and echo sounder. 
Opt imum periscope depth was about 34 feet. 
Surfacing and submerging was managed with 
the two pairs o f hydroplanes and a number o f 
ballast tanks. Hydroplanes were simply 
balanced horizontal rudders which used 
engine power to deflcct the course of the 
submarine upwards or downwards. 

There are three major displays: first, the 
control room; to the left o f the display is the 
main ballast tank indicator, filled or vented to 
alter buoyancy. Below is a representation o f 
the forward starboard hydroplane. Common 
sense wi l l tell you which inclination wi l l help 
the boat to rise. Next to the hydroplane tell-
tale is a digital depth indicator. The large 
wheel to its left is one of the type which used 
to be needed to adjust the hydroplanes. 

Raise periscope 
In the centre, the periscope can be raised 

and lowered. For our purposes, it must be up 
in order lo look through it. A panel o f digital 
readouts displays rudder angle, heading, 
engine revs and battery charge in that order. 
The battery is automatically charged on the 
surface, incidentally. Care should be taken 
when submerged, that sufficient charge always 
remains to resurface. 

Beside the panel, another instrument shows 
whether diesel or electric motors arc in use, 
and flashes a warning if the boat begins to go 
under wi th the diesels running. The torpedo 
count, top right, is self-explanatory. Our Asdic-
set displays a Nnrth-np true hearing for targets 
wi th in a four-mile range. It comes on 
automatically at depths greater than 10 feet. 
On the surface, the radar set is switched on 
instead. It has a greater range — 22 miles -
and again is a north-up, PPI display, on which 
each sweep o f the antennae is seen. Finally, 
the echo-sounder indicates the depth of water 
below the keel. Thus, i f the boat is rising, the 
trace falls, as it does when the submarine 
remains level while the sea-bottom shelves off. 
It reads from 200 feet up lo zero. 

T h f scrnnd display shows the chart room: 
this is really part o f the control room; when 
Figure 1. Seabed contour chart. 

T 

SUBMARIN 
accessed. The control room proper slides 
across, making room for the chart display as it 
goes; this simulates the skipper walking across 
to the chart table. Sounder and Asdic sets both 
remain in view, now on the left, and both 
continue to work. On the chart itself, apart 
f rom local coastline, there is a large compass 
rose, the boundaries of a continuous coastal 
minefield — m — and a longitude — latitude 
grid calibrated at bottom and right. Inverse 
figures give degrees, the others, minutes. 

For simplicity's sake, a minute is taken to be 
a nautical mile on both axes. At the top left o f 
the chart, a short line radiating from a small 

circle points in the direction of the 
(idestream. Your own position is pointed 
to by a miniature submarine — at thf left-
hand end. Below the chart can be found 
tide strength, speed through the water, 
and the enemy's reported position at the 
start o f the game. The enemy is always 
surfaced for the solo game, and always 
starts o f f from some point on the eastern 
side o f the chart, steaming a course with a 
lot o f west in it, at a random speed up to 
about four knots. Your own position is 
no: updated white the chartroom is 
accessed. 

The third display shows the periscope 
view: this shows as a framework, the 
brass flange surrounding the periscope 

viewing window. Below, a panel gives updated 
readings of periscope angle, heading, enemy 
distance and torpedo count. 

Taking these in order: the periscope may be 
rotated ful l circle, and the angle indicated 
relates to the keel, reading 0 when the 
periscope is looking along the bows. Heading 
is simply the direction in which the vessel is 
pointing, and not necessarily the direction in 
which it is actually moving. Enemy distance is 
read from the radar; life would be quite 
diff icult without it. Torpedo count keeps track 
of torpedoes running, since salvos may be 
fired. Salvos must be fired in line, spread in 
time, not angle. Torpedoes run at 45 knots, 
and have a range o f three miles, being fired 
only through bow tubes, I f the periscope angle 
is other than zero on firing, it w i l l 
automatically swing to, and lock on zero. 

Torpedoes running 
The rest o f the display also locks unt i l a 

torpedo strikes home, or unti l all have run 
themselves out. I f a miss has clearly been 
made, the salvo may be aborted. A bubble 
track gives some indication o f the progress o f 
torpedoes, though not giving any actual 
position for the torpedo, o f course. Torpedoes 
cannot be fired unless the rudder is straighi 
and the boat is maintaining a steady depth less 
than or equal to maximum periscope depth. 
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Al**T! 

• • fc 4m » 

i i r m i M 

You are on the bridge ot your 
submarine when radar picks up an 

enemy U-boat recharging on the 
surface. Destroy it before it destroys 

you in Rod Hopkins' fight to the finish. 
rhe latter ranges from 7ern ro about 37 feet, the 
hor izon r is ing up the window as the 
submarine sinks. 

From such a low vantage point as another 
submarine, and in potentially hostile waters, 
all you can hope to spot is the conning tower 
of an enemy U-boat This conning tower 
varies in size wi th distance, and moves in high 
resolution, flicker-free increments along the 
horizon according to the relative motions o f 
the two subs. Range of vision is affected by the 
depth o f the viewer. 

A fourth display is the hoot-up screen. This 
stems from an early idea, since abandoned, to 
allow the skipper to carry out a simulated 
sextant reading to establish his own position. 

And now to business, Commander. Screen 
constructions: figure 3 gives three listings 
required to bui ld up trie major displays. The 
recommended procedure is as follows: in turn, 
type in and run each l.sting, saving the result 
as a screenS on tape, along w i th the 
construction program itself. The latter is not 
needed directly, but is worthwhile saving in 
case o f problems, or to satisfy a later craving 
for customising. Consult figure 2 to discover 
the final destination o f each display. When the 
time comes to load them into their proper 
places, a command o f this type: 

LOAD ""CODE ADDRESS 
wi l l load any o f the screenS into the address 

specifed, rather than into the screen R A M 
Note that, in the case o f both the control 

room and the chartroom, the machine-code 
paint routine must be present in line I o f the 
construction program; it could be entered 
separately and merged wi th each listing in 
turn. The routine is worth keeping as a ut i l i ty 
in its own right, anyway. Referring now to the 

Table 1. Keyboard controls. 

Key 
5 
6 
7 
8 
A 
B 
C 
E 
F 

J 
K 
N 
0 
P 
T 

V 
X 

Function 
rudder left 
hydroplane down 
hydroplane up 
rudder right 
abort salvo 
b l o w ballast 
goto Chartroom 
electric motors on/off 
fire second and subsequent 
torpedoes 
decrease periscope angle by si> 
degrees 
decrease revs 
increase revs 
flood tanks (negative buoyancy) 
Increase periscope angle 36 degrees 
periscope up/down 
prime torpedo tubes and fire first 
torpedo 
view through periscope 
exit from chartroom 

periscope print routine in the control room 
listing, the strings of letters A-N are all o f 
graphic-shifted characters, o f course. 

Machine code and tables: see figure 5. Clear 
60415 before entering anything, and then use 
the loader routine of figure 4 to enter each 
block in turn. Save intermediate stages on tape 
and reload before starting again: 

SAVE "FILENAME" 60416,5120 
When this little task has been accomplished 
and the results saved, then, wi th the machinc 
code resident in R A M , type: 

CLEAR 32767 
and load each o f the three screen displays into 
their allotted spaces using the procedure 
outlined earlier. Save the total as: 

SAVE "Uboat CODE" CODE 32768,32768 
There is a 6K + gap; it is more convenient to 

load the 32K block in toto. The gap is used as 
a dynamic store for the control room display. 

Basic: figure 6 gives the main Basic program 
which should be saved on tape immediately 
following the 32K of code. Do not forget to 
verify at any stage at which a significant 
amount of labour would be wasted in the event 
o f a saving problem. Make the Basic autorun 
by typing: 

SAVE "U80AT HUNT" LINE 1 
Finally, concoct a short header-cum-loader 
program displaying your family crest or 

(continued on page 111) 
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Persoml 5 ofriam Services 
1 I i i i I L 

After the huge success of M Coder 
(THE original compiler for the ZX81 
and Spectrum) we have gone one 
stage further and improved it to 
make programming even easier!! 

M CODER II now handles STRINGS 
(NOT string arrays) as well as 95£ 
of all integer basic,and we have 
made ite/en easier to use. 

The list of commands are too long 
to print here — but we are so sure 
that you won't be disappointed, 
we are prepared to offer a NO-
QUIBBLE GUARANTEE. 
If you are not completely satisfied, 
return M CODER II within 7 d a y s 

from date of purchase and your 

m a n e y will be refunded in full -
without question. 

SEND PSS A CHEQUE OR PO.TO 
THE V/4LUE OF £9-95 FOR THE 
SPECTRUM VERSION OR £8-95 
FOR THE ZX81 16K VERSION AND 
WE WILL SEND THIS REMkRKABLE 
NEW PRODUCT TO YOU BY RETURN 
POST. 

TO RS.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. FOR INSTANT CREDIT CARD SALES TEL(0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER. 



(continued from page 109) 

whatever, making sure il ends with these lines: 

200 PAPER 0: INK 7: BORDER 0: CLEAR 32767 

210 LOAD " " CODE: LOAD " " 

Save the loader, in autorun mode, in a space 

conveniently left before the 32K block of code 

on tape. 

A small word of warning; do not try running 

anything without securing it on tape first. The 

most piffling error in a lot of the machine code 

could prove devastating. In the Basic program 

moreover, check the initialisation routine — 

lines 9900 onwards carefully, as in some cases 

even the order of assignment of variables is 

critical. Do not delete any variables because 

they apparently appear only in this routine. 

They are used by the machine-code routines, 

in all likelihood. 

In a later issue 1 hope to publish details of 

program additions needed to use Ihe program 

on two linked computers, and also of the 

modest hardware involved. The age of 

networking fast approaching, it would seem an 

obvious and exciting direction for home 

computing to branch into. Copies of this 

program are available on eassertc from Protech 

for ---^o 

£5.99. Also 

included on the tape 

is the two-computer version" 

for which you will n:ed extra 

hardware. Protcch is at Clydesdale Bank 

Buildings, South Queensferry, Scotland. 

KEYING IN 
• Type in 1 REM followed by 95 characters. Follow this with lines 20 to 

40 of the machine-code loader program, figure 4. Run the program 
and enter the 95 bytes in the Paint Routine, giving the start address 
as 23760 Now typ? in the rest of the Draw Control Room program 
overwriting or deleting lines 20 to 40 of the loader program 

• Run the program end save the display to tape, line SO. Repeat dm 
process above with the Draw Chartroom program. Trpe in and run 
the Draw Periscope program, again saving the display to tape. 

• Type CLEAR 60415 and then enter the machine-code loader 
prdgram again Run the loader and enter the 10 blocks of machine 

code in figure 5. Although it would be possible to enter and save all 
10 blocks in one go it is better to save each block as it is entered. 
Thus to save Block 1 which contains 115 bytes type SAVE 
"BL OCK1" 60416,115. When all the code is in save it as one machine 
file by SAVE "FILENAME" 60416,5120. 
Reload the three screen displays at the addresses given in figure 2. 
For example; ro load the Control Room display LOAD "" CODE 
39680. Now save the screen displays and the machine code together 
by SAVE "Uooat CODE" 32768,32768. Type in and save the Basic 
program in figure 6. Create the header-cum loader program 
described on page 112 and save it at the front of the tape. 

I N 

DHHIJ CONTROL ROCH 
I V A C M M - D Y T C P R I N T POUT J 
a » * F H R>o NOT RUN I N TMF flOMHCE o r THE P R I N T R O U T I N E 

A BBH STATEMENT AT L I N E 1 
3 I N P U T BACKGROUND COLOUR"? " 

, I 4. INPUT "SOUNDER COLOUR"? " , SC 8 POKE 2 3 6 6 1 , 8 LET PRINT na3B 46. LET XC-2 3Q4.V LET YC>33618 LET ATT.3369® LET BOX>9S99 
16 PAPER 0 BORDER 0 INK 7. C 

L S IS RESTORE B9B6 LET A«* . LET 0 - 1 ; POP N - l TO 93 READ • . CHINI 1NVCN3E U, R7 L . C . H t NE XT N 
13 RESTORE 9986: POR N i l TO 13 

^RERD X ( V , R : CIRCLE X , Y , R . NEXT 
14 RESTORE 0970: VoR N . l TO 33 
READ A , B , X , Y . PLOT A , B GO SUB 

BOX. NEXT N 
i b oo sub 7000 
17 PLOT 380 ,14 PLOT 2 2 6 , 1 1 p 

LOT 339,4.. PLOT 2 6 6 , 1 
1 8 REM PLOT 3 8 3 , 1 3 1 
19 PLOT 7 9 . 1 7 5 DRRU 9 , - 1 4 9 D 

RAU -B,® ORAM 0 , - 3 9 PLOT 1 0 4 , 8 
£ ORRU BO ,, 0 PLOT 136 ,65 DRflU 
SB, IB DRRU 0 , IS 

26 PLOT 1 3 3 , 4 : DRflU 8 3 , 0 
3® RESTORE 996® FOR N»1 TO 37 
READ A ,B ,C : POKE XC,A POKE YC 

, D POKE R T T , C : R A N D O M I Z E USR PA 
I N T . NEXT N 

I B REM PLOT 0 , 1 7 8 DRAU 7 0 , 0 
4 9 I N P U T AF 80 SAUE "CONTAOOM"SCREEN» 
Q I n o r 99 

7 9 1 0 FOR N - 1 7 3 TO 1 7 8 PLOT 1 3 9 , 
N DRAU 1 3 8 , 9 T « X T N 
7 9 3 9 PLOT 8 1 , 1 3 8 ORAU 0 , - 3 9 OR 
AU - A , a , 3 DRAU - 1 0 , 0 PLOT 8 9 
, 1 3 6 DRAU 0 . - 3 8 DRAU - 1 6 , - 1 6 , -
V.. 3 DRAU - 1 0 , 0 
704® PLOT 91 ,181 : DRAU 9 , 3 4 PLO T 8 9 . 1 8 1 DRRU 0 . 3 4 
0 8 8 0 R E M 4 B M H | E H H B B | H B H | s a c i FOR n . f f TO 5 PflTrJT AT 17+n 
, 3 B ; " : NEXT n 
6999 PLOT 1 9 7 , 4 8 DRAU - 4 , - 4 , 3 
8939 DRAU 0 , - 3 8 : DRAU 4 , - 4 , 3 DR 
RU 83 ,® 
S 9 4 B DRRU 4 . 4 , 3 DRAU 0 , 3 6 DRRU 

- 4 , 4 , 3 . DRAU - 8 3 , 0 
8980 PLOT 2 8 3 . 1 6 DRRU 0 . 3 , - 2 D 
R A U J O , a D R A U 0 , - 3 , - a P L O T 3 3 3 
,4.9 ORAU 0 , 3 , - 3 DRflU 1 0 . 0 . DRA 
U 0 , J , - 3 - PLOT 3 9 6 , 4 8 . DRRU 9 , 3 tig* j lot i n i v f r 
4 3 0 1 DRTFL 3 6 . 3 4 I A , « , P « , SI* , 1 , 0 , 
1 6 , 3 , - 1 1 , 0 , 1 6 . 3 0 , - 1 1 , 0 , 3 4 . 3 6 , 0 , 
L 3 , S 1 , 9 6 , 6 , 1 2 , 2 4 , 1 6 , 6 , - 1 3 , 2 6 , 1 6 , 
0,-1 2 9339 RESTORE 9391 FOR n - l TO 8 : READ 4 , b , C , d . PLOT » , b DRAU C. d; NEXT N Q1O0 REM • • n W O j 9110 PL err 132 ,0 DRAU 5 1 , 0 DRAU 

1 , 1 , 3 DRRU 0 , 5 1 DRAU 
DRAU - 9 4 , 0 DRAU - 4 , - 1 , 3 DRAU 0 
, - 8 4 • DRAU 4 . - 4 , 3 
9 1 6 0 PLOT 1 3 8 , 2 4 : DRAU 1 6 , 6 . 2 D 
RAU 4 , 0 : DRAU 0 , - 1 6 DRAU - 8 1 , 0 DRAU O,16 DRAU 4,® 9638 PLOT 3 . 6 4 . DRtlU 34 . 3700 REM U H H n M i f t M l 9701 DATA w , » , • , w , W , t t , 3 9 9 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 8 6 8 , 1, 1 , 1 , 1 , 1 , 1 , 1 , 1 , 0 , 0 , 3 5 6 , 0 , 0 , 3 8 6 , O , 3 , 9 , 3 8 , 34 , 6 8 , 6 8 . 6 6 . 6 0 , 0 , 0 , 6 0 , 6 8 , 1 3 0 , 1 3 0 , 1 3 0 , 7 0 , 8 6 , 3 9 8 , W , w , « , « , W , » 9710 DATA 2 6 3 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 6 , 6 , 
6 3 , B 4 , w , w , w , H , e , ® , 3 6 a , 3 , 1 , 1 , 1 , 1 , 

* ' 1 ' 1 ' 1 * ° ' ° ' 
REM flHMHHHUMWMB 

9 7 3 0 LET RB5T0RR 9 7 0 0 r o R n - 0 TO 13 FDR X.O TO 7 READ 4 POKE USR CHR6 l l l l t n ) « t , l NE XT I : NEXT n 
9 7 3 0 P R I N T AT 3 . 6 , "UK", : AT 1 , 6 ; " L M",AT 0 , 1 1 , AUK8 
9 7 3 3 FOA R>-L TO 1 6 . P R I N T AT RT,L 
3 ; " C D " . NEXT N 9710 PRINT AT 17 ,11 , •HJKI" 

9718 PRINT AT 1 6 , 1 1 , " A L M 6 " 
976® FOA n-»19 TO S0 PRINT AT n , 
13 ; "CD • NEXT n 
075S PRINT AT 20 ,10 ; •PECDEC" 
V7C& PRINT AT j J , j j j • AB • 
9603 REM 
96 1® PLOT 170 ,6 ! ! TRAU 0 , 2 5 CiKR 
U 37 0 
5(6 IS PLOT 178 ,68 . DRAU B,S0- DRR 
U 33 , 0 
2830 PLOT 1 8 0 . e s ORrtU 0 , 1 8 >Rn 
W 20 a. PLOT 1 8 9 , 6 8 DROU 0 , 1 3 
DRAU 1 8 , 0 
0635^PLOT 1 7 7 , 6 0 DRAU 3 0 , 0 
L«s3B *Z%r S6?0 0 , 1 7 : 
6 3 . 0 DRAU 0 , 4 7 
'2868 PRINT AT s , 3 ; PAPER 

-i • -a, -s DRAU I S , - 7 0 , 
DRRU - S O , - 3 , 

DRAU - 6 4 , - 7 

POKE 3 3 8 8 0 , 

T 6 . 3 , PA£J 9900 REM _ 
9 9 0 8 PLOT U IS.® DRAU 0 , 9 9910 PLOT 1 1 6 . 6 6 : DRAU U 18 . 0 DRRU 0 , 13 

J S B , 3 3 , 3 0 , 3 3 , 3 3 . 1 8 , 3 3 , 3 
• ,9,156,37,33,186,Z7,2i, 
1 7 9 , 1 3 , 3 , 1 6 0 , 8 9 , 4 , 1 3 4 , 8 

^ 3 340 , 101 , 10 

' •en 1 , A,6 ,a6 , /-EM" , A , i ? 2 ? , 

. B , 6 , 17 . 
6, 3A 

68 DRAU 
. 6 70 DRAU - 8 , - 3 6 , 1 : - . 6 

7B DRAU - 4 8 , - 8 , . 7 
, -. 3 

76 RETURN 60 POKE 33647,168 90 POKE 33616,1201 
60 100 RANDOMIZE UBR 33616 110 POKE 33817 .113 . POKE 2 3 6 1 6 , 63 RANDOMIZE U»R 33846 

I 3 ® r o w N » e e TO 1 7 9 VTEP SA r o 
n k <o TO ICO STBP O PLOT » , n . M £XT t. NEXT n 130 J* OR r. «1 TO 167 STEP 33 EOR * - l 8 TO 178 STEP 8 PLOT n,X N EXT k. . NEXT n 138 CIRCLE 6 1 , 1 1 1 , 2 8 PLOT 6 1 , 1 31 OUAU O.30 PL CT 6 1 , 1 0 1 DRAU 0 , - 3 0 PLOT 8 1 , 1 1 3 : DRAU - 3 0 , ® PLOT 71 ,112 ORAL 3 0 , 0 H O PRINT RT 3 , 8 f>-.RT 1 3 , 8 , i , AT 7 , 3 . " a " , AT 7 , 1 2 . 115 PLOT 1 1 8 . 1 7 1 DRAU 1 8 , - 6 0 , . 5 DRAU - 1 3 6 , - 1 8 . - . 6 

180 PRINT AT 1 , 1 7 , " • " , A T 8 , 1 6 , " • " ; R T 9 , 4 7 ^ ' a " ; « T 1 3 , 1 1 ; " a " ; A T 1 
3 , 1 0 , 

m , M I M w , A * , * , r 

, AT 13, 6 : '•> "; AT 1 3 , 3 
, , I T , MDft ' CMRG ,A , 

14 , 8 . " O S 8 , 8 . 1 3 , 6 , " D 
P T " 14, 1 , F 'MP" 1 3 , 3 7 . B, 
6 , 3 7 , ' -ASD' , B , 1 1 , 3 7 , " B R 6 , 6 , 6 , 2 7 , 

1 0 , X , I B , 1 1 6 , I , 4 6 , 1 8 
5 , I , 6 7 , 1 A B . 1 , 8 7 , 1 6 8 , 1 , 1 7 , 1 3 0 , 1 , 6 
l 6 a i s 5 i * 3 & 3 9 ' i ' 1 8 ' ' ' 

1 , 3 , 1 , 1 , 6 0 , 3 0 , I , 
1 9 4 , 1 3 , 1 , 1 B * , 7 0 I , 1 , 1 6 & , F C 
S , X , 2 6 3 , 1 6 8 , X , S 4 E , L I S , X , 1 9 8 , 1 5 S . 
3 9 & 2 P H B P 1 9 * : 8 3 ' 1 , 3 1 0 , I , IBB 
• 3 . A F F • T W T . 1 3 . S C . 1 9 1 , 1 3 , S C 
w«69 M i l I J j f m i l ' i i 
9 9 7 « A M I A A R 7 " 8 7 7 T , 1 1 . 9 , 1 1 3 , 3 9 , 8 6 
, 0 . I L L , V , V , 1 , L L L , X , V , 3 0 , 1 1 6 . 1 1 , 1 
i J 1 L A A ^ I F I 7 6 n x ' y * 
9 6 7 L J I B S M 3 7 I , 9 6 , 3 1 , B S , 1 9 7 , 8 , 5 3 , 
3 8 , 0 . 4 8 , 3 ! , 6 1 , 3 7 , 6 9 , 3 9 , 1 1 , 3 3 , 1 6 , 

1 0 6 , 8 6 , 1 6 , 7 9 , 3 1 3 , 1 0 1 , 1 
, 3 0 . I * . 3 1 3 , 7 7 , X , Y 

, 3 3 , 1 3 , 1 8 1 , 1 1 7 , 
' "57 , 3 6 , V 

i 7 0 INK 7. Pfl^tfe 4 
178 PRINT AT 16.B, -14 46 83 

s i PAPER B , " 7 " , PAPER 1 , " 
01" 

i a a ROR n « a TO LE: P N I W R RT n , a 
1 ; •• NEXT O 

" 61 
. 2 0 

: " - NEXT N 
1 9 0 P R I W T RT 1 6 , 2 0 , PAPER ; PAPER 1 ,RT 1 L . aa ; "01" ; A(T 7 , I F B » " ; A T 3 . 3 0 , 1 3 ' 199 SfNK 316 FOR 

0 ; P A P E R 
" : NEXT N 

3 2 6 P R I N T AT 

0; PAPER 7 
N » 1 7 T O 2 1 1 PR I N T AT N , 

rrt-i.ni n • 18 , 0; " T IOE " , AT 20 «,, LOO"; AT 1 8 , 9 ; 'LRST REPORTED' ;RT 1 9 , 9 ; "ENEMY POSn . 239 FOR D - 0 TO 31: PRINT AT A , 3 
PAPER a ; " HEXT n 

33B CIRCLE INK 1 , 3 3 , 1 4 1 , 3 219 PRINT OVER 1,AT 1 8 , 9 , INK 1 ; " H * 1 1 0 0 L t n d " SSB PAPER 0 INK 7 366 SAVE "CHARTROOM"SCREEN* 
DRflU PERISCOPE VIEJ 

PAPER 0: INK 7, 
, CLS. : PLOT j r 

O DRHU 
0 , - 1 3 1 

30 PLOT 133, JS L'.RAU 0 , - 1 0 PL 
0T 1 3 3 , 1 6 0 pAflU 0 , 1 0 : PLOT i S . l 
O l : DRAW - 1 0 , 0 . PLOT 3 3 3 , 1 0 1 . PR 

39 DRAW 0 , 1 8 1 . DRAU 1 0 , 1 0 , - . 8 ORRU 310 ,0 DRRU 10, - 1 0 , - . 8 DRAW 0 , - 1 3 1 DRAU - 1 0 , -1 0 , - . 5 DRAU - 2 1 6 , 9 DRAU 1 0 , 1 « 
'3® DRTR 1 0 , 7 0 , 8 , 1 0 , 1 3 3 , 8 , 8 3 6 , 7 

0 , S . 3 3 0 . 1 3 8 . a , 7 6 , 6 4 1 7 6 , 6 1 , 3 , 7 

9* 

X . Y , , 
9 9 9 8 REM oess C-RRI 
- Y ! ORAU - X , 0 : RETURN 
PAINT ROUTINE 
33760 90 
23765 SOB 
83775 305 3370tf 06 23JO' 2379« 308 5379f 301 23600 333 £3009 68 

809 £3815 70 
£3630 31 23ffl£'i 168 
83830 58 
W3836 808 83640 4? 
83645 801 "•-305® 1 

3$r 23( 66 

113 9 8 78 gl ?li 75 
S6 

88 93 38 7T 
5 

2 1 1 161 35 93 38 75 197 313 3 1 
tt* 

if* J8 if* tt* 
if* J8 

213 205 800 193 13 i o a 305 89 810 3 0 1 197 
806 3 * 805 30G> 193 384 
17 191 18 I85 g|B 98 66 

DRAU Q» . 

66 
1 
9 
211 
Vm. 

3 0 B 
343 
3 0 6 
1 3 
339 889 175 93 313 813 
1 
68 3 0 1 
66 

10 CLS : PLOT 18,3of°DRAU 2 1 7 , >RMU 0 , 1 3 1 DRFTJ - 0 1 7 , 0 DRAU 

EAD FL.DIC. C I R C L E A . O J C ; NEXT O 70 TOR 0 . 3 TO 16 
PAPER 1 , 

F?R 9 ML 
NT AT 0 , 8 

j jpd 
ro i i 

- + B S + 

l N ( * T B 318 LtT a a ^ ' f l p p " 380 LET - . "PT^" 
ED + TC " » 9 | l J2B PWINT AT 8 0 , 8 , A . '•>8© PLOT 1 3 , 6 . DRAU 0 , 1 8 . DRAU 280 ^0 DRflU 0 . - 1 3 DRAU - 3 3 0 , 0 INPUT fl| - m 36® JflUE 

CfNAU C MftRT ROOM 
I REM 96-BYTE PAINT ROUTINC 3 REM DO NOT AUN IN THE ABSENCE OF THE PAINT ROUT INC IN A REM STATEMENT AT LINE 1 10 INK ® PAPER 7 CLS 80 INK 4 

50 PLOT 0 , 1 8 ORAU 1 6 7 , 0 DRRU 0 . 1 2 7 DRflU 1 6 7 , 0 DRAU 0 , - 1 2 7 
51 PLOT 1 6 0 , 1 7 1 CO SUB 60 OO TO »» 6® DRAU - 6 , - 1 6 , - 1 

PERISVXCU"SCREENS 
Figure 2. RAM allocation. 
2 3 7 5 6 32767 m a i n Basic p r o g r a m 
32768-39679 chartroom screenS 
39680-46591 control room screen$ 
46692-53503 periscope screen$ 
53504-60415 dynamo control room store 
60416-65535 tables and machine code,UDG. 

(continued on next page) 
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<continued from previous page) 
Figure 4. 

I N P U T AO POKE a s e s o . C : , 
;1 T I N P L T mi «* OR • N L T F 
. L I N £ fl». i r A * - E " THCTT O5 T O • e 30 TOR N-R TO 1E9 STEP 8: PRIN r N , ; TOR K-C TO * PRINT TAP 6» \ »S, PECK (N+C.l.. NEXT K. PRINT NEXT N OS ££ TO 

4 9 COR H'FL TO 1 E 9 S T E P 5 . P R I N r H, FOR e. ro 4. INPur " I M V l l ) por.e N + f., tJ. f - 'KINTTPF S+K«S,B;. ' NEXT K. PRINT NEXT j 
Figure 5. 
1HCHIME CODE DUMP 5 
SLOCK 
»«4 i s 
5042b SQ4 31 SO*38 S t t t l 304 4 6 30481 
i e i e i 
iS i f iC 504.71 50478 50401 50486 504 Ol 504WS, 508141 50906 
^ e s i >. 
• jes ie 
5BS81 
50828 
SLOCK 
58659 
50664 
50669 
50674. 
".0670 
30604 
50689 
•>0604 
50694 
50 134 
50700 
50714 
50710 
J07S4 
30729 
50734 
30739 
50744. 
50749 

30739 50764 50769 50774 50779 50784 50789 50794 50799 50804 30804 506 14 50619 50094 50039 50834 J0839 50644 50049 50654 508BB 50864 50B69 
"10CI74 519879 30C84 508O9 50894 50699 50904 5090V 50014 50919 30924 50939 30934. 50939 50944. 50949 50984 50969 50964 50969 50974 50979 50964 50969 50994 1 « S « 51004 5 10(09 51014 510 19 51034 5 1039 510^4. 51039 51044 3104.9 5 1064 

1 
0 
0 
136 
2 5 8 
1 
120 
i s a 
i 
e 
J5b 
34 
0 
130 
138 
136 1 • 
136 asa i 
6 4 l 0 
a 
33 64 176 
IBS 
0 
17 64 
0 
18 
1 9 3 33 B 1 
16 0 
3a so 
43 e 
250 93 • 
331 
35 
238 
331 
193 
16 
176 0 
3 4 0 0 • 
• 
1 3 6 
33 
51 
0 
30 0 
sa 0 n 0 0 f) 
4 
1 7 
3 1 4 0 94 93 34 176 
35 34 SB 30B aae l a s 
30S 
193 
18 336 16 0 
0 0 
2 1 3 
3 0 3 
9 3 
92 93 
2 3 9 
3C 
1 1 4 
1 9 3 
9 3 

0 0 0 0 
0 0 136 136 
12b i a e 126 120 
1 i 1 1 1 i 2SS 128 120 126 136 126 120 1 1 1 1 1 1 1 0 ass 0 0 0 0 0 28 66 6B 66 60 0 60 66 130 130 70 56 355 
l a s 138 126 13B 
136 ass 1 1 1 I 1 1 0 63 64 128 138 130 0 0 a 1 1 1 iae i a e 130 i a s 63 0 0 1 1 1 3 2B3 0 0 0 0 

• 209 17 0 1 0 37 837 391 0 33 0 
17 0 64 1 3? 337 176 201 0 209 33 0 6 37 197 a 
70 36 119 131 
36 19 16 347 
16 241 201 201 40 OO 1 4 329 239 17 a 167 803 33 43 
3JJ 380 82B 36 
841 aas 17 33 ae 6 8 13 
330 201 63 13 
1*8 93 6 7 
78 oa 17 a as i n 33 • \»y 339 13 13 ' 6 a 331 126 a 31 36 36 1 19 1S£> 0 231 35 
119 3B 3B 16 a j s 6 3 136 
399 329 197 215 
aas 23 1 23B 35 
343 193 16 312 BO 148 93 201 
0 3S 343 36 38 10 3S a 
• • a 0 0 0 o 0 0 0 0 0 
a? 96 34 112 0 0 853 33 
33 0 0 • 196 37 30 35 
36 0 0 0 
146 34 17a 37 
3* 0 o 0 ( 0 64 31 <1 73 as 0 ea 37 0 a • 7B BB EB 99 354 S3 50 a»4 91 S6 5 
• 0 24 13 B3 136 9B 32 
33 136 237 ae 
36 66 42 93 329 33 214 337 
• 3 92 213 205 4* 299 3S 35 
l i s 3B 114 33 B 
93 93 201 33 
0 17 3 0 181 3 201 a 33 0 1 197 Be 16 236 229 
16 336 225 35 16 342 291 a 197 130 sa 39 308 36 236 193 346 201 0 0 9 0 0 0 0 0 0 0 Oi 03 03 34 S3 93 253 
1 254. 197 43 92 35 34 93 ai>L. 3&1 36 42 99 3t, 3 * 93 i a c 383 178 40 
IS i . 24 1 4 i 225 119 38 l i s 35 
35 113 38 112 16 a i e aas 34. 
93 201 0 0 

3-OCK 3 
i u u o 6 33 33 2BB 246 31101 2»C 72 aoo 205 216 5 1110 297 SOI 0 0 0 5V 115 • o e 0 0 31120 6 13 33 99 350 51135 2 as 73 336 201 0 
SLOCK 4 
51300 7 0 11 70 7 5130B 13 1 BBS 10 69 
51310 9 11 1 2B5 lO 
51315 ea 11 9 1 255 
51320 9 67 13 7 1 51328 28B 9 66 13 8 3133Q 1 e 0S 14 
5133S 2 1 355 e 64 
51340 14 0 1 e B 
51345 63 14 a 1 1 513B0 9 62 13 i 1 513BS 1 9 61 1 2 7 51360 1 1 10 60 11 51365 9 X 1 10 B9 51370 9 11 1 1 11 5137B B6 7 i a 1 1 513(30 353 203 97 196 33 51365 113 23B 71 17 a 51330 0 25 16 283 208 51395 218 239 283 203 B7 
51400 134 201 94 35 86 3140S 237 63 126 92 38 514 10 76 35 70 3B 94 514 IE 35 06 38 mat 245 
51430 217 223 217 203 106 
31423 36 217 225 217 241 
5143k) 238 291 1 0 C 514 Jb E3 116 339 254 13 
s i i . i e 206 205 196 339 t o 5144S S0 l i e 339 205 218 114 BO S39 I 1 CO 1 
31433 1 <B 0 sa 118 31460 339 234 3 216 205 514.66 i a t 839 ax so 116 314.70 239 17 12 0 167 31473 337 e * 303 216 239 314.60 1 1 0 301 e S14S5 0 0 0 0 o 
S14 9Q 0 0 0 0 a 5149* 0 0 0 6 24 1 
51500 217 229 217 383 203 3160K C7 I 9 e 33 166 37 S1S10 34 125 93 1 O 
316 IB 22 17 0 258 205 SIB iB 186 36 33 156 37 S1B26 34 125 92 1 a 31830 22 17 0 258 116 3 1635 116 20£ 136 36 383 : 154 O 203 87 13* 317 228 !1SJ5 317 301 70 337 SOI 
! 1551? 37 337 201 36 33 
!LOCK. e 
51700 17 32 0 33 328 51706 63 6 3 1 197 229 31719 £ 192 BS 136 4 3 
31713 119 35 16 .7 4-3 226 31720 35 193 i a 24 0 201 
31725 17 31 64 6 192 51730 i a a IB 213 17 33 S 1733 e 25 209 329 33 3 174 O 32 0 25 336 225 3 1745 l a 239 201 17 33 I17SO 0 33 30 64 a S1755 31 197 329 a 192 31760 136 3b 119 43 2S 3176& i a 249 226 43 193 51770 16 240 201 17 O 31773 64 6 i o a 138 18 
31780 213 17 32 0 3S 3 1758 309 229 33 33 0 3179(0 2B 235 238 i e 339 51796 201 17 33 0 33 I1GOO 1 as a 31 197 
i i a o s 229 a 22 126 43 31610 119 28 16 260 336 51015 35 193 16 341 301 
31620 17 31 0 33 sa 
31825 80 a 31 197 339 
i iSSS 6 33 138 38 119 i iSSS as 16 i s o 226 43 3 184 0 193 16 241 201 213 3 164 B 206 100 34 1 3®9 235 
31638 17 31 aa 6 32 
S16EB 126 16 813 17 33 31860 0 26 209 339 33 
3 1665 33 • 35 338 225 31870 16 239 201 213 206 
31878 124 241 209 236 17 
31660 0 66 a 32 i a a 
J 1665 IS 213 17 32 0 
31890 28 209 229 33 32 
USQ3 o 23 238 22B i a 31900 239 231 a aa 33 
3190B C 126 17 0 162 
3 1910 197 213 324 205 * 51916 241 226 329 305 39 
1 1920 24 1 22b 209 313 239 
11925 208 14. b 24 1 22 B 209 J 1920 35 19 193 16 231 11923 201 a sa 33 2 1 31940 309 17 31 333 197 U94& 313 229 205 82 24 1 
31950 £35 239 205 77 241 i lasts a i a £>30 SI** 177 24 1 336 309 43 >19bb 27 193 16 231 201 
11970 33 0 64 17 O 
51978 209 1 O 37 237 31980 176 301 0 e 0 31985 33 0 182 17 0 3199V 64 1 e 27 237 
3 199S 17b 201 33 66 206 
328(0 i} 17 32 0 6 IS i a o e i 197 a 37 229 84 
320 lb? IB 3S i a 251 K M 330 IS as 193 l a 243 201 33020 33 0 0 0 
'LOCK 6 
52050 200 200 3O0 aoe 180 53055 i b e 160 IBS ISO 158 32060 140 140 i a a 7B B0 3203S sa 20 i s 0 A 32070 208 see 300 180 i e u 160 160 138 180 140 33080 140 140 130 100 70 32066 50 80 20 0 0 32090 200 200 180 168 160 ISDIO* i an 1 K« 14«? 143 »21£JO 145 140 120 100 70 33105 50 20 20 10 0 431 1J •iO0 200 160 160 160 32 115 150 16(0 14® 145 14S ISO 140 120 120 100 70 U l k o 50 20 20 10 O 
> ; 1 2 2 U S 

i c o 18® ISO 150 33133 U S 143; 143 143 140 ".214 0 130 130 110 100 70 3314 5 sa 2® 20 10 O 32150 160 160 160 150 140 

52155 140 140 140 140 130 
52160 130 130 H O lOO 70 
'•3 lfot. CO 30 20 10 a 52170 130 150 130 140 140 42175 148 140 14 O 130 130 52 ISC 120 120 l i e 1Q0 70 33185 50 30 20 lO O 52 190 140 140 140 140 140 5319b 140 130 130 120 120 52200 120 118 n o 108 70 
53206 SO 30 20 lO O 
52210 130 130 130 130 130 3?a i s 130 ISO 130 ISO 130 33220 n o 110 l i e 100 78 32223 60 30 ae 10 e SJJIO \3<n 130 130 130 120 5P23S 120 118 l i e 110 1 10 5224(0 110 l i e n o 100 70 53346 30 30 20 IO e 
tSasa 10O 1O0 100 10O i e o 3323S i e o 100 100 10® l e e 32260 100 i e o 100 70 70 
32268 50 30 20 i e o 52370 70 70 70 70 70 52375 70 70 70 70 70 52280 70 70 70 70 70 52365 SO 30 20 e e 52290 50 60 50 50 so 
53398 50 sa 50 80 50 
52300 30 50 50 BO 50 
32303 30 30 e e O 323 lO 20 28 20 20 20 53315 20 20 ao 30 20 52330 20 2a 20 e e 53338 e o e i e 53330 0 e 0 e | 52336 2 o e e o 52340 O e o 0 0 52345 o o 0 0 0 333SO o o • e a 54J63 to 8 o o 52360 0 o 0 0 e 53365 8 0 a o o 52370 11 u so 48 o 53373 e o 0 e 0 32300 a o 0 o a 33363 e • o a a 53390 1 240 0 a 16 
52396 o 4 16 4 a 52400 20 2SO 164 36 1 524Q5 84 17 e 14 176 524 10 72 90 BB 73 90 524 15 65 50 6b 87 58 5342C 85 73 SB 02 74 
53423 88 60 60 88 BO 
52430 79 88 86 P5 88 
3343S a O 0 o e 52440 0 0 e o 0 33443 o o e e o 334B0 2B3 203 2 134 58 
33456 184 343 i n 30 1P3S 53460 a43 103 36 34 164 5246S 243 136 230 l e 53470 4.* 78 92 206 IBB 134 71 311 96 sao 4 a 78 33480 92 17 103 e 36 52466 2 38 223 6 37 136 
32490 38 18 19 16 338 
53495 43 93 va 229 33 
52800 201 243 34 93 93 53805 306 129 24 6 36 38 328 10 136 sa 183 243 383 52815 139 348 38 38 138 52580 30 183 343 88 182 52839 343 284 e 40 30 
53S30 33 183 343 1BO 40 
3263B 24 71 63 24 144 33840 71 14 31 208 317 52843 13 43 78 92 17 32630 133 0 38 ass L 53855 39 0 308 ao 38 53860 33 201 343 34 93 53663 93 203 129 245 205 52570 163 248 38 38 119 52875 33 203 343 17 6 53B60 0 38 34 93 93 
33885 20S 139 34 5 38 38 53590 82 X 119 e 203 >2898 139 248 36 38 126 J3C.OO L'B4 e 30* J » 4 3.-560S 208 139 248 308 143 32610 245 339 88 s a 205 
32818 213 45 384 e 383 52620 283 344 305 88 848 
33633 205 73 34 9 305 139 
53830 348 38 38 138 284 
53635 a 40 8 203 i e 33640 2 4C 61 33 250 308 32648 87 84 8 308 139 248 536S0 36 38 138 43 75 52688 92 17 103 e 28 52660 96 38 84 161 38 32868 S4 153 BO 1&2 34 3 52870 71 83 34 144 71 52675 14 31 305 217 13 52880 1 27 0 42 78 32668 93 17 103 0 ae 
52690 236 208 e« 33 225 
32893 93 92 301 0 527O0 m e e 0 O 
43703 c e 0 0 0 
53710 a a 0 e e 
52 718 a 0 0 0 | 0 7 3 0 8 0 # O 0 42736 8 8 e 0 0 52730 t 0 33 170 343 
1373b 203 46 38 203 30 53740 38 203 30 36 i a 3274 3 245 201 33 179 243 327BU IV 144 388 aao 308 527B8 43 343 333 38 205 53760 4 3 248 301 a a 33763 126 18 36 38 38 32770 19 16 248 201 e 33775 23 aoe 25S 6 0 
32760 17 170 34 3 126 18 
52788 IB IB i e IB 38 52790 16 247 201 43 93 
52795 93 839 33 233 243 3arj0O 34 93 93 203 129 3380B 245 305 143 348 22S 33B 10 34 93 93 239 39 330 16 aa ao« 313 48 33 52630 138 2SS 384 a 40 
33835 9 17 f o 167 ",2830 237 83 81 33 2 BO 
32838 17 179 343 a 8 52840 136 38 18 19 IB 32845 19 16 jl + O u i » « sasso 93 92 38 34 93 taasa 92 136 306 178 48 
32860 38 301 136 38 «4 32868 38 OB 38 78 38 32878 70 305 178 43 2 0 1 32B7& 17 4 t e 19 6 1 33BOO 33 383 301 ae 183 
53885 243 50 183 243 2 0 1 
33090 e e 0 o e 

(continued on page 115) 
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u 
THE BEST ATTr",M 

GL 

mode 
Dlay 

S«f/ p fay " X L 1 Q u « e , r s r C i L i a 

o r i g i n a l s u p e * c m ^ ~ on 

C 4 9 5 4 8 k S p e c t r u m C 4 . 9 5 

W e 

SPECTRUM BRIDGE TUTOR 
Improve your Br idge w i t h S p e c t r u m Br idge 
Tutor. Uses the Acol b idd inq sys tem inc lud ing 
B l a c k w o o d a n d S tayman convent ions . Each o l 
the 4 0 hands i l l u s r a t e s a part icular aspect(s) 
o l the b idd ing a n d play. Fo l l ow ing the ca rd 
play is an exp lana t ion of t hose aspec ts 
h igh l i gh ted in the hand, The cor rec t b id a n d 
play must be made in o rder to p rog ress but a 
he lp fea tu re is inc luded. 

For 16k a n d 4 8 k Spec t rum 

16k SUPERCHESS £6.95 
The best 16k S p e c t r u m Chess p rog ram 3 
levels o l p lay w i l h p lay ing s t reng th simi lar to 
Ihe 4 8 k vers ion 's l irst t h ree levels Ana lyse 
mode, p lays severa l open ings e g Q u e e n s 
Gambi t , Ruy Lopez , p lus more features. 
Runs o n 1 6k a n d 4 8 k Spec l rum. 

B e g i n n e r s (40 h a n d s ) £ 5 . 9 5 
A d v a n c e d (40 h a n d s ) C 5 . 9 5 

48k 
Sp*c tru 0 1 cs 95 

p O l N T 

f o b t h 

Z X P ' ^ f ' 

use* 

. s p e c t b o ^ 

FOBT* 

COLOSSAL CAVES 
(Adventure 1 by Abersoft) 
Enter Ihe C o l o s s t l Cave, d iscover the 
t reasure left by the w iza rd On your (ravels 
you wi l l meet dragons, snakes (rol ls a n d 
o the r d e n i z o n s o l the u n d e r w o r l d B e 
warned, this adven tu re can be add ic t i ve 
Inc ludes a save faci l i ty so tha i Ihe 
adven tu re can be c o n t i n u e d f rom tho point 
r eached w h e n saved 
4 8 K S p e c t r u m £ 6 . 9 5 

SNAIL LOGO 
An a d v a n c e d imp lemen ta t i on to the L o g o tu r t le 
type g raph i cs Uses the or ig ina l sty ie L o g o 
nst 'uc. t ions lo con t ro l the movemen ts of a 

graph ica l Snan a r o u n d the screen ins tead of a 
mechan ica l l u r l l e Inc ludes the fo l low ing 
features • Full ope ra t i ng sys tem a n d Ed "or • 
C o m p r e h e n s i v e user gu ide w i th samp le 
p rograms • Mu l l i eve' H ierarch ic P rocedu res 
• P rocedu res w i th Parameters • Recurs ive 
P rocedures • Nes tab le repeat loops • 
Var iables • Co lour and wal l bounc ing con t ro l s 
• 2 5 L a n g u a g e Ins t ruc t ions, ov;?r 20 wa rn ing 
and error messages • C o m m a n d s to con t ro l 
•he op t iona l Z F A K E R tur t le 
4 8 K S p e c t r u m £ 9 . 9 5 

Z L . V K L R T U R T I . L w i th Pen and obs t ruc t i on 
sensors. Can be used w•'h our S p e c h u m Snar 
L o y o The Z C A K L R can bt.- usecl wi th iJs>r11 Pit? 
Spec t rum a n d ZX81 oi other micros w i th 
su tab le par ts 
Z E A K E R in K i t F o r m - £ 5 2 
Z E A K E R Ready A s s e m b l e d - £ 6 9 . 5 0 
ZX81 I n t e r f a c e . £ 1 3 
S p e c t r u m I n t e r f a c e " r e t » u , r e a £ 1 8 . 5 0 
add C3 for P&P a n d 15°o VA1 

Speech from the Spectrum 
48k 
S O F T A L K I ' M u l t i w o r d s ' 70 p l u s w o r d s 
£ 5 . 9 5 
S O F T A L K II S p a c e g a m e s ' 8 0 p l u s w o r d s 
£ 5 . 9 5 

BEEPER AMPLIFIER 
Plugs d i rec t ly l o the Spec t rum 's EAR or M IC 
socke t Bat tery p o w e r e d (no1 suppl ied) 
£ 5 . 9 5 
o r S A V E £1 w h e n o r d e r e d w i l h any p rog ram 
P lease a d d 3 5 p for p&p 

UK Pr ices inc lude post & p a c k i n g Despa tch w i t h i n 4 8 hou rs (For o rders ou t s i de UK a d d 8 0 p lor postage). 
Send c h e q u e or pos ta l o rder to: Send SAE for c a t a l o g u e Also ava i lab le f rom B o o s a n d W H Smi th 

CP SOFTWARE, Dept.YC6,1 7 Orchard Lane, Prestwood, Bucks. HP16 ONN 

TOP RATES PAID FOR HIGH QUALITY PROGRAMS -
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY. 
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BRIDGING THE GAP 
WITH GUARANTEED SOFTWARE 
FOR YOUR ORIC-1 & SPECTRUM 

JOGGER 
Super arcade action-Help your 
jogger cross the motorway & the 
river. 
•Road, cars, lorries, river, crocs, 

& more. 
•Increasing skill levels 
• Fast M / C . 
•Smooth full colour graphics. 
•Sound effects. 
•Hall of fame. 
Perspire your way up the screen. 
Oric-1 version 
Author Adrian Sheppard. 

MORIA 
A challenging adventure 
set in the Mines of Moria. 
Can you survive 
encounters with the 
monsters of Middle-Earth? 
Wil l the Wizard help you? 
Are you fated to die beside 
the sealed doors or have 
you the power to open 
them? 
Unless you find Durins 
Ring you will never leave 
the mines alve. 
A game to test your 
character. 

FOR 
THE 

ORIC-1 

GRAIL 
A n exciting role-playing adventure. 
Where in the Castle Perilous is the 
Holy Grail? 
Gather armour & weapons to fight 
monsters. 
Sell treasure to a tracer in exchange 
for strength potions end wound 
ointment, 
Where wil l the Warp take you to? 
This is a test of skill, luck, logic & 
intelligence. 

DINKY KONG 
Super M / C arcade game. 
•Skill levels, full colour. 
Platforms, Ladders, Fire-
balls,Barrels, Unbrellas, 
Hearts, Hall of Fame, 
Sound effects. 

You won ' t see a better 
game for the ORIC 
Author — Adrian 
Sheppard. 

QUINCY 
Superb graphic 5-dice 
game for 2 to 6 players. 
•You can w n by skilful 
playing. 

•Easy to learn but totally 
absorbing. 

•Ful l colour graphic game 
displays. 
Rolling dice. 

•Dice control. 
•Individual screen score 
cards. 

Make the most of your 
micro. 
Author — Tony Churcher. 

ORICADE 
Assembler/ Disassembler 
Editor. 
•Handles full 6502 

mnemonics. 
•Features Save & Reload 

M / C . 
•Assembles & Disassemble 
at any address. 

You can't program 
seriously wi thout 
ORICADE. 
Author - Adrian 
Sheppard. 

Sold at all good software shops. ORIC 1 titles recommended by ORIC PRODUCTS INT. LTD & 
available at branches of LASKYS. Trade/Dealer equirtes welcome — excellent terms. 

PLEASE SEND ME <Tick box) NAME 

For ORIC 48K 

_ , JOGGFR , MORIA 
• at £6.95 U at £6.95 

_ DINKY KONG _ ORICADE 
• at £6.95 • at £8.50 

_ GRAIL 
• at £6.95 

For ZX SPECTRUM 

, JOttfiFR MORIA 
U at £4.95 U at £4.95 

for 16/48K for 16/48K 

_ , GRAIL ORICADE 
• at £4.95 U at £4.95 

for 16/48K for 48K only. 

ADDRESS For ORIC 48K 

_ , JOGGFR , MORIA 
• at £6.95 U at £6.95 

_ DINKY KONG _ ORICADE 
• at £6.95 • at £8.50 

_ GRAIL 
• at £6.95 

For ZX SPECTRUM 

, JOttfiFR MORIA 
U at £4.95 U at £4.95 

for 16/48K for 16/48K 

_ , GRAIL ORICADE 
• at £4.95 U at £4.95 

for 16/48K for 48K only. 

Post code 
For ORIC 48K 

_ , JOGGFR , MORIA 
• at £6.95 U at £6.95 

_ DINKY KONG _ ORICADE 
• at £6.95 • at £8.50 

_ GRAIL 
• at £6.95 

For ZX SPECTRUM 

, JOttfiFR MORIA 
U at £4.95 U at £4.95 

for 16/48K for 16/48K 

_ , GRAIL ORICADE 
• at £4.95 U at £4.95 

for 16/48K for 48K only. 

1 enclose cheque/P.O. for £ 

S E V E R N S O F T W A R E 
5 S C H O O L CRESCENT, 
LYDNEY, GLOS GL15 5TA 

l 114 YOUR COMPUTER. AUGUST 1983 



(continued from page 112) 3 3 6 e a 
5 3 6 6 7 

0 
6 8 

0 
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0 
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4 1 
6 7 

5 8 
7 8 r 

6 9 4 3 4 0 6 2 3 3 6 4 8 4 3 6 8 7 3 4 3 e a 5 3 3 3 3 <~a 6 9 4 3 4 0 6 2 3 3 6 9 7 8 0 4 7 4 9 6 9 s i 0 6 4 8 8 2 8 8 4 7 3 3 7 » a 1 4 0 0 2 3 2 3 
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5 3 3 9 2 

4 8 
0 

1 4 
0 

e> 
4 5 

0 
6 9 

3 0 77 3 3 7 9 3 
S L O C K 
3 4 0 P 0 

S B £ 8 5 6 7 3 6 0 
5 3 2 9 7 
5 3 3 0 2 

4 a 
3 4 

8 3 
1 4 

8 6 
0 

4 7 
o 

B 4 
6 6 

3 3 7 9 3 
S L O C K 
3 4 0 P 0 £ 1 6 4 I B as 1 4 3 

5 3 3 0 f 
5 3 3 1 2 
5 3 3 1 7 
5 3 3 2 3 
J A . 1 J 7 

O 
3 8 
6 6 
1 4 
t 'l . -

0 
6 8 
B B • 

5 6 
6 0 
4-7 
0 
7 * _ 

7 5 
6 4 
4 9 
1 0 
7 f t 

7 8 
4 5 
4 8 
0 
4 . 7 

3 4 B 0 S 
3 4 0 1 0 
H O ILt 
3 4 0 2 0 
1 4 0 2 8 

e j 
1 6 
I B 
1 9 7 
SB 

1 6 
1 2 
1 8 3 
7 8 
6 

3 3 
1 7 
6 4 
8 9 
1 1 

2 0 9 
7 a 
6 
1 0 
0 

6 4 
1 6 
£ 1 
I B 1 

O 
3 3 3 3 3 n s 4 6 1 4 0 0 S L O C K « 
1 3 3 3 7 4 3 e 0 4 8 7 8 4 4 1O0 L I 6 8 9 2 4 3 7 a 3 3 3 4 3 6 0 3 8 6 8 6 0 84 . 3 4 . 1 0 3 G 6 4 2 9"" 6 2 4 2 M l f j 8 0 ft* 5 4 1 1 0 4 3 9 4 6 6 6 2 4 3 5 3 3 6 2 4 0 6 B o « 6 4 s a 3 4 1 1 S 7 8 6 0 6 0 4 6 1 4 
3 3 3 3 7 4 9 1 4 l a s 7 6 3 0 4 54 1 2 0 If 0 0 0 0 
5 3 3 6 2 _ ' 0 4 3 0 . * 4 1 5 9 B B •^4123 4 1 S S 6 9 6 6 5 6 5 3 3 6 7 B 0 8 A 3 8 6 8 8 0 5 4 1 3 0 fc 3 6 6 4 3 6 0 6 8 
5 3 3 7 2 6 4 6 8 4 9 4 8 1 4 =>4 1 3 8 4 3 6 7 6 2 4 3 4 0 
3 3 3 7 7 0 e 1 0 0 0 . 4 1 4 0 C 3 6 6 4 5 6 0 5 0 
5 3 3 6 2 9 9 9 3 9 5 8 4 3 4 1 4 3 DO 4 9 1 4 0 0 
3 3 3 B 7 C 3 4 3 1 7 9 6 4 6 8 C 0 0 4 1 5 9 
5 3 3 9 2 C B 8 4 8 3 6 7 5 8 5 4 1 3 3 e e 6 7 6 5 3 8 1 9 5 3 3 3 9 7 B 4 8 3 4 a 1 7 6 6 4 • i 1 8 0 9 3 8 3 8 3 1 9 8 B B 3 3 4 0 3 6 B 5 8 B 4 6 3 6 3 J 4 1 6 S $B 6 0 5 4 1 4 O J 3 J 1 0 / 9 0 B ^ 4 3 4 0 7 9 34.1 , 0 $B 

8 0 0 4 5 S 3 4 1 3 7 B 4 2 1 7 9 7 a • 1 3 4 1 7 5 6 8 6 0 B 4 4 7 S B 
3 3 4 1 7 4 3 B 4 8 3 6 7 4 1 3 4 1 B 0 l i e 0 6 0 
3 3 4 . 8 2 4 .7 8 3 7 0 B B 6 3 =i4 1 8 S 0 3 6 B B 7 3 B B 
5 3 4 2 7 5 8 8 7 4 3 4 0 7 B 3 4 e j 9 7 6 3 4 3 6 0 
3 3 4 3 3 7 8 4 8 1 7 8 7 8 6 6 54 1 9 8 3 3 5 6 8 0 6 7 6 6 
3 3 4 3 / 4 3 • 4 0 9 6 3 4 1 3 4 2 0 0 b O 9 0 6 5 4 5 8 0 
3 3 4 4 3 4 7 0 6 6 9 7 5 4 2 0 3 S 2 4 3 6 7 6 2 4 2 3 3 4 4 7 5 6 l r J C 4 0 B 4 3 9 ^ 4 2 1 0 4 0 8 0 6 3 4 5 6 0 3 3 4 5 3 5 1 3 4 B 7 1 4 0 ! 4 3 1 5 6 0 4 8 1 4 0 
5 3 4 6 ? e 1 6 1 a 4 3 0 4 3 > 4 3 2 0 0 0 0 0 4 1 3 3 4 8 2 1 8 6 8 3 4 2 5 0 4 8 3 4 3 2 9 t>8 S O 8 7 6 7 5 6 
3 3 4 6 7 1 4 • 0 3 0 0 5 4 3 3 0 S O 8 7 8 7 4 3 6 0 
3 3 4 7 2 0 4 3 0 7 4 1 5 8 5 4 3 3 S e o S B 8 0 8 7 6 8 
5 3 4 7 7 7 1 

0 
7 B 5 8 5 6 1 4 - > 4 3 4 0 5 S 4 0 6 0 6 7 6 6 

S 3 4 F 2 
7 1 
0 0 B 0 0 5 4 8 4 3 4 5 8 0 8 7 6 7 4 1 

3 3 * 6 7 4 3 4 0 5 0 4 6 4 6 5 4 3 S 0 4 8 4 0 6 0 8 7 6 6 
3 3 4 . 9 2 1 4 0 0 2 0 0 0 3 4 3 S S 0 3 8 0 8 7 6 7 1 9 8 
3 3 4 9 7 0 4 B 7 1 7 9 4 3 5 4 3 « 0 E 0 6 7 6 6 6 0 8 0 
3 3 5 0 3 8 8 8 0 6 4 4 1 4 7 "•48 C S 9 7 6 B 4 1 s e 6 3 
5 3 8 8 7 B B 1 4 0 0 7 34»->U 7 4 3 9 8 8 7 4 4 3 
5 3 3 1 2 0 0 3 8 8 0 7 6 5 4 2 / 6 4 0 8 3 7 4 3 0 0 4 6 
3 3 3 1 7 S B 8 3 6 2 4 9 B 4 3 4 2 b O 4 8 E l 4 9 5 0 5 3 
3 3 6 2 3 1 4 0 0 I B 0 5 4 3 6 6 1 4 1 8 4 0 0 0 
> 3 B « T e 1 9 7 0 7 o e 4 8 IB 0 3 7 4 010 
3 3 0 3 3 1 4 0 0 0 0 T . 4 3 9 5 4 9 4 8 5 3 5 3 1 4 
3 3 B 3 7 0 5 8 6 9 S B 7 9 3 4 3 V 0 1 8 9 7 0 1 0 3 1 0 3 1 0 2 
3 3 5 4 3 5 8 8 3 6 0 5 8 1 4 3 4 3 6 3 4 1 5 8 6 2 7 4 S B 
3 3 8 4 7 0 O 4 0 0 3 4 3 1 0 1 8 6 4 0 4 9 S 3 1 4 
3 3 5 6 4 1 9 7 B 7 6 8 4 9 5 4 3 4 3 I S 0 0 I B 0 0 
3 3 5 5 7 1 4 0 0 1 6 0 3 4 3 2 0 4 5 6 8 8 0 6 4 4 7 
5 3 5 6 2 0 S B 0 9 B B 8 3 1 4 3 3 5 5 1 4 6 6 4 1 4 1 3 0 
3 3 5 6 7 L J t i u 9 0 6 4 e a 3 4 3 3 0 1 0 8 1 0 a 1 0 2 1 0 a 4 1 
3 3 5 7 2 7 1 7 6 5 6 6 6 7 9 3 4 3 3 5 6 B 7 8 9 0 6 8 B B 
5 3 6 7 7 B B 6 6 7 9 1 9 7 6 9 4 4 3 4 0 7 8 9 0 8 5 6 0 4 9 
3 3 6 6 2 B B 7 6 1 9 7 6 9 6 6 3 4 3 4 8 6 4 1 4 0 0 1 6 
3 3 5 8 7 6 3 1 9 7 6 7 7 8 6 0 3 4 3 8 0 0 0 1 9 8 7 8 9 0 
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3 3 6 0 3 1 9 B 1 9 6 8 0 7 7 5 G 3 4 3 * . B 6 B 7 a S B 1 6 6 4 0 
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3 3 6 2 2 5 8 B V 4 9 5 6 1 8 7 3 4 3 6 B 6 B 8 8 7 4 4 3 4 9 
3 3 6 3 / 4 0 8 3 4 9 4 8 6 3 3 4 3 S 0 S 5 14. 0 0 1 7 

8 0 3 3 6 3 2 4 9 4 3 6 7 4 9 4 3 3 4 3 9 D 0 0 8 8 8 U 
1 7 
8 0 

3 3 8 3 7 6 7 4 9 4 1 S B 6 5 54 4 <10 B B 1 6 6 4 0 4 0 8 0 
3 3 6 4 2 6 8 S B i s a 4 0 6 3 3 4 4 0 5 9 0 4 8 8 0 7 9 4 1 
t ^ K J ' A <3 d 9 • s 4 1 3 4 4 I S 4 2 s e 1 4 • O 
5 3 6 6 2 6 8 B 4 6 6 C i 5 8 3 4 4 18 8 0 0 4 1 6 8 
3 3 6 5 7 4 9 1 4 O 0 1 3 4 4 3 0 C 0 6 0 5 6 0 0 
3 3 6 6 2 
3 3 6 6 7 

0 
e> 

0 
0 

4 B 
a 

8 0 
0 

1 4 
0 3 L O C K 1 0 

3 3 6 7 2 4 2 4 0 6 8 6 0 6 4 3 6 1 6 0 3 8 3 8 3 8 3 8 3 8 
3 3 6 7 7 C 2 4 9 1 4 0 0 3 5 1 0 3 3 8 3 8 3 8 3 3 3 4 

3 5 1 9 0 3 3 3 8 3 6 3 7 3 8 
3 5 1 9 5 3 6 3 7 3 t 3 8 3 8 
3 B S 0 0 3 b 3 6 3 3 3 8 3 8 
« a o 5 3 3 4 4 4 3 3 4 3 3 
3 6 3 1 0 3 3 4 0 4 8 4 3 4 1 
3 B 8 1 8 3 8 3 8 3 8 3 B 3 0 
3 5 2 2 3 3 8 3 3 1 7 1 6 6 3 8 4 
3 5 3 3 5 6 3 6 2 4 6 1 9 7 1 4 
5 5 3 3 0 3 3 3 1 3 2 0 3 8 1 7 1 3 
3 6 3 3 5 2 0 9 2 1 3 1 6 0 
5 5 3 4 0 2 0 3 6 0 3 8 2 0 9 3 3 5 5 8 4 0 e 0 2 8 238 1 9 3 
3 8 2 8 0 4 8 4 1 6 1 3 0 0 8 4 
3 B 8 3 5 2 8 7 1 7 1 9 3 2 6 4 6 8 
3 5 8 8 0 
3 6 2 6 S 

6 
3 1 3 I t t 4S? 1% 8 0 9 

5 9 2 V O 2 1 3 I 6 0 & 0 S 
3 3 3 7 5 6 0 3 8 8 0 9 8 7 3 7 
5 5 8 8 0 3 7 8 7 8 7 8 7 1 9 3 
' 5 3 8 b s 3 4 1 0 1 3 0 0 3 4 
5 5 3 9 0 2 3 b 2 S 3 8 9 3 a 1 3 4 
5 5 3 9 6 6 8 3 3 5 8 0 B B 9 8 
3 5 3 0 0 C 3 1 8 7 2 0 5 1 9 8 
5 5 3 0 3 3 6 4 3 0 5 7 3 2 S S 0 
3 B 3 1 0 1 9 3 4 1 3 0 8 6 4 1 3 
5 5 3 11- 3 8 3 4 1 6 3 8 0 8 0 
• 3 3 3 3 0 8 3 •33 3 0 1 8 0 3 8 0 3 
• 3 B 3 3 5 a 1 3 4 6 8 8 3 6 5 0 
• 5 5 3 3 0 5 5 9 8 6 1 8 1 9 7 
5 B 3 3 G 3 0 3 3 3 2 8 3 4 3 0 5 7 3 
' 3 C 3 4 0 8 3 3 0 1 9 3 S 1 3 0 
1 8 3 * 3 3 S 4 7 3 8 3 4 1 6 3 
• 5 5 3 S 0 6 0 6 0 5 5 9 8 3 0 1 
• 3 B 3 B 5 6 as 1 4 2 6 6 1 3 
> 5 3 3 6 0 3 8 3 8 3 1 6 2 4 9 3 0 1 

0 • 3 5 3 6 3 1 9 0 6 2 0 
3 0 1 
0 

' 5 5 3 7 0 0 0 0 0 8 4 
2 4 0 0 0 0 

• 5 3 3 8 0 0 3 8 3 8 2 8 0 
o 0 • 3 8 3 6 

• 5 5 3 9 0 3 6 1 7 0 0 0 0 
• 5 5 3 9 3 £ 8 3 4 3 4 3 4 1 7 0 
• - • 3 4 0 0 0 O 6 0 8 8 8 8 
'53411E- 6 6 6 6 1 7 1 0 3 1 
3 3 4 1 0 3 3 6 5 B B 0 6 6 5 
<3S4 1 5 2 3 b 6 3 B S 1 2 9 1 3 9 
6 B 4 3 0 1 3 9 1 8 9 1 8 * a s s 0 >394 as 1 2 4 4 164 
S 5 4 T P 94 1 4 0 3 4 0 18 684 3 5 16 2 0 8b 1 7 176 £6440 0 0 8-3 64 1 3 6 
* » 4 4 3 139 1 3 B 138 0 0 155450 253 2 1 1 X •5 5 4 3 5 1 12t> 126 136 1 2 6 
>364CO 6J 63 0 0 1 65465 1 1 1 3 3 S 3 
" 5 4 70 e 0 0 4 9 52 -•34 73 t o 2 3 3 86 66 6 0 •364C0 y 0 0 0 64 
3 E 4 C L 1 / 0 81 0 0 0 
S 3 4 9 C 0 0 0 0 s a s "-3 4WC 34 0 80 66 66 32 74 6 0 a 0 

. 1 3 4 » » • e 1 9 4 4 0 51511? 08 0 0 60 64 
- 3 5 1 3 6 0 2 6b ee 0 

0 £ 3 4 16 16 1 6 >333 3 1 6 1 6 0 e 6 6 !-333*J 86 86 66 66 S O 
6 5 3 0 

Figure 6. Basic listing. 
J-BOAT HUNT CB MC L l & T I n G 

I ( i a Si GO 
" 1E3" 

SUB UAL 9 

IF SU THEN B 
IF UU « 

3 DIM S 
300" GO T 

100 REM r 
I E I P R I M 

S E P . 0 5 , 4 4 
ICS RANDOMIZE J THEN [_ET TBR H O IF CMP THEN RETURN 130 IF NOT py r.fEN GC TO 300 14.D LL T ii » I 1 J -Sr i«* INT I PA • DEG1 LET S | i a i • S T R I (HDKOCO) LET S » ( J ) . S T f l » UO INJEASE 1 PRINT R T SB ,8 , s i ( 1 I ,AT 20, 13, S » , AT S 

inue^SE H 

UMi t n e o i-TBrttCf, 

SU AND U3<E THEN BEEP 
I F DM 

1 4 B 
2 , 4 . 4 

1 5 0 R A N D O M I Z E USR M I A E 
T H E N GO T O 1 8 0 

1 0 0 I F D U T H E N 3 R I N T AT H Z , 3 , B » » 
L E T D U > A 

1 T B R E T U R N 
1 6 0 P P P E P 1 . R A N D O M I Z E USA 6 3 4 B 3 PAPER 0 S00 RETURN 
3 3 0 L E T B J < 8 ) - 3 R R » ( T B R T D E G ) . 1 

E T S » ( 1 J > S T R ) I N T ( R D » D E D ) L E T 
» T ( 8 J « S T R 4 I H D T D E G J L E T 3 * 1 3 1 • » 
T R I R U : L E T O S T R T CM L E T 8 
T L I T • S T R I T P . LET 3 L ( S I - ^ T R I D P T 

L E T S * T ? ) - S T R » ( A S B I D E G ) 
3 3 0 I F CHR T H E N R E T U R N 
3 6 0 I F NOT S>U T H E N GO TO 4 0 0 
3 6 3 I F UD <E T H E N OVER 6 B E E P . 

2 A , 4 4 P L O T x a , Y » L E T X A » 3 4 O + C * 
J O « & I N T B R . L E T f a « 1 0 4 + C * U D « C Q S 
J B R I P L O T x a , V A OUER A L E T A S B 
• T O R GO TO 4 2 0 

J7H O O TO .1 90 
4 0 0 P L O T 1 5 8 , 3 7 I F U D ^ A A T H E N 

P L O T OUER 1 , X I V I L E T X L A U D T S I N 
T B R + 1 6 6 L E T Y l » U D « C O S T B T T » 3 7 . •̂ LOT X t . Y l 
4 1 6 R A N D O M I Z E 
4 A E R A N D O M I Z E 47 . P L 
3 0 0 RETUJ 

1 0 0 4 REM 
1 0 0 8 FOR N 
1 0 2 0 I F F U T H E N 
1 0 3 0 GO SUB 1 0 0 
1 0 4 0 I F K T H E N G3 
3 6 0 . A 
1050 IF I HEN at) I O. l l i aB 

1 0 6 0 I F NOT E71 AND DPT T H E N P 6 K C 
3 3 6 7 0 , 1 8 4 GO TO 1 1 0 5 

1 0 7 0 POKE 3 a 6 7 f l , 7 
1 1 2 0 N E X T ft. UO T O UAL " 1 E 3 " 
3 O 0 0 REM C S H 
aaos L E T VTTe? H Z » S L E T X - R U H * 4 
3 2 1 2 OUER B , F O R N . B T O C PLOT 
• I + 6 , Y + D D R A U - F . T N P L O T X + B . Y + 
D 6 R A U H , & P L O T X N . Y I R . DRAU 
O . F P L O T X + 6 , Y + 0 D R A U 2 2 , D : P L 
OT A t B . V t O . D R A U - 2 5 , F 
3 3 1 4 FOR K - B T O H # T N N E X T K : NE 
»:T N 
3 2 1 8 D A T A G . 2 6 0 , B , 1 6 , 9 , 1 6 , T N , 1 6 , 
l a , 2 8 3 , 1 3 , A . M . 7 1 
2 2 1 7 REM R E S T ORE 2 2 1 6 FOR N - 6 T 
5 H READ 0 , K OUT R A , 0 OUT P B , 

: N E X T N 
< 8 3 0 POKE UAL • • 6 0 6 7 1 " , P E E K UAL " 

6 0 8 7 1 + 8 I N K c OUER B : F O R N*F> 
TO 1 0 0 PLOT X + R N D » 2 4 , Y + R N D » 1 2 
N E X T N I N K M OUER A 

3 3 4 U R A N D O M I Z E U S R 6 0 9 7 3 L E T US 
- Z » ( TO 3 7 1 . FOR N « L L TO 2 0 PR I 
NT PAPER B , A T H Z , B t N , U f I K I F R I N 
T A T M2-B ,N tB r P A P E R 8 , " FOR 
K - U TO 1 S 0 N E X T K : N E * T N 
3 3 0 0 I N P U T " E N T E R TO C O N T I N U E 

a i o l L E T P W . R . C L S P R I N T A T T N 
, D ; E X C E L L E N T . C O M M A N D E R ! A T 1 3 . 
6 ; I N V E R S E O, F L A S H B ; P E E K UAL 
6 0 & 7 1 " , I N U E R S E A . F L A S H A . " E N 
EMY D I S P A T C H E D " , AT 1 4 , D , " P L E A S E 
R E M R I N ON 8 1 L L E T , A T 1 8 , D , C U F T H 
ER ENEMY C R A F T E X P E C T E D 
3 3 I D I N P U T " E N T E R ' T O R E T U R N 

T O D U T Y " , A » I F A « ( > " " T H E N S T O P 
3332 GO SUB UAL ' 9 9 7 0 ' R A N D O H I ? 
E U » A VFIL oo mum T N I T N 

GO T D URL " 1 E 3 " 3000 REM :J[ ' } ->«*T<I : 
- J 0 0 6 PAPER B C L I F C R N « 1 6 TO 

USR 
USR 

61800 
6 0 7 0 9 

19 
PLOT a 

PRINT AT N , 9 , PAPER F, 1 NEXT M 

L " 1E9" 
O TO 4000 

SUB K POKE 2 3 

c 
PLOT 6 6 , 6 0 DRAU 175, A DRAU ft 

, - 3 6 DRAU -175 A DRAU A , 3 6 Pi 
VT TN,170 : DRAU R , - 1 8 0 DRAU S3B 
.A DRAW A , 1 6 0 . DRAU - 3 3 5 , A 
.>005 "OR N»TN TO 18© STEP TN Pi 
OT TN.H DAAU - F A NEXT N FCR 
1-TN TO 240 STEP TN PLOT N,Tt. 

3RHL' =) -F NEXT N INK H LET X. « 
100-U»C LET Y . 1 0 0 . 5 CIRCLE X > 

: 

3011 PRINT AT 19-YvS,E, Po I» SI a C" ,AT 19»Y/B , 3 1 , ' P o l f l H i * ! " , AT 20 - Y / B . 2 3 , ''CH t h« f , ,AT a l - U / 8 , 2 3 , r> LDUjh' PLOT TN,TN DRAU INK C, 
2O.Y -20 . PLOT TN .Y, DRAU INK L , X 2 0 , H RESTORE 3017 POH N«B I'O 
O. READ X ,Y . PLOT X.Y NEXT N 3017 DATA X+SQR l3 (00-U»Ut ,X+5(SR (100-U.-E»U.-ej ,Y+U.E,X fSOft 
( I E E - U . ' E < U / E I . Y - T K , X - i a , Y - i a , X -

S . Y - T N . X - B , Y -1 N 3080 PAPER F. PRINT AT 17 ,TN, "Se a i n t L i t B4 " , INT 9, " ' N AT 16, T N , " O . R . Lang 6 I h t u + 4 4 , ' 
• " ; PAPER A: INPUT ENTER TO C DNT IIMUE . RETURN j o g g PBH U <>' 40O0 DIM U * ( 3 2 ) L E T u » - Z f ( B TO 32) FOR N - 2 1 TO A STEP -6 RAHL 1MIZE USR 60953 PPINT AT N,A, r 1PER A, OUER 1,U» FOR K.A TO TN 

NEXT K: NEXT N t-RPER A 40104 PRINT AT TN,F , FLASH 6 AOOS IF NOT fcM RND SU THEN PRINT 
IRREPARABLY DAMAGED FROM AT 11,F,"RUNNING DIESELS SUBMERGED' 4010 i r BO T H E N PFrlNT FuUNDERCD ON SEABED' 4015 I F EXN THEN PPINT BY DESTROYER";AT 11 ,5 , 

OUR BILLET " 4 020 I F EX3 THEN PRINT . NINE 
4023 IF CH(B THEN PRINT BATTERi CHARGE TOO LOU " ,AT 1 1 , 6 , " T O AL .OU RESURFACING 1039 FLASH A 
4 0 4 0 INPUT "HMOTMEB T R I P (Y^NL 
" , H « IF A»«"Y" T H E N R U N D 
1100 STOP 
6939 REM TfTf""POCS 
r o u p i r P U S B P H R T/>CH OERURW 
'300 1 LET SF«UAL " a 100" LET X 3 - X 3 - 1 7 6 POKE 60741 ,261 POKE 807 1 a . 4 0 LET CMR=B RANDOMIZE U3R 8 1970 RANDOMIZE USB 81903 POKE 1'35B0 , 90 
-,O03 LET 3PX»BetUl« . LET SPV-40 1 S»6. IF BPX>aie OR SPXiBB OR SPY >172 OR SPY<73 THEN OO TO 6005 ".003 INK E PLOT S»X,SPY C-RAIJ B ,A PLOT ! P « t » , 5 P i -1 DRAU G .A 

SPXTE,5PY. DRflU R.C INK H SO04 PRINT AT 21 19 . U* 3O03 INK E PLOT i : a , 1 4 4 DAAU 1 

1HELLED OUTSIDE Y 
STRUCK * 

I continued on jwge 1171 
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. ^ j f c Addictive Games 

SPECTRUM 48K 

l \ YOUlt HIGH 
STKII I SHOPS 

for 
AND ZX81 16K 

— VERSION 

^ This superb game is now available from branches ol 

W.H. SMITH # and BOOTS. 
Manage your own team in this exciting gams of skill which 
vividly captures the drama and excitement of real football 

EE A rURCS INCLUDE: 
* 4 DIVISIONS * FA CUP * PROMOTION& RELEGATION * 

* TRANSFER MARKET * TEAM SELECTION * 
* SAVE GAME FACILITY • * * AND MUCH MORE I * * * 

WHAT TH» PDtSS SAV ABOUT IT:— 

yif YOU hmrm altrays mmntmd to manage a focthmU ( M m , f-OO T BA L L 
MANAOfM. from Add*-bye Swot it to, rou— Tim yatna it rdaat for 

a fotilM fanatic but tha molt uilarutng thtng tot u* wu tha 3 D 

graphtca to craata tha goahnouth action tha gama la a mmnar 

SINCI A I R us rn r r B R U A H V 1981 

IA tthoug* I m no groat footttati fan, I raatty aryo yad playing thrt gama 
aacaftant una IS mada of colour and uaar dafmad giaphtct Tha gama 

t l va* y lt.gM.atty /rut togathar, ao that I ho da valofimanl of aOatag y and 
tactics has a/mat affact. f or oxamp/c, one of my taarm got through to 
tha fourth round of tha h A. Cup arhara It m i haatanby a tacond 
tlttritmn i tda Tfua up sal morafa and maant that out promotion bid 
fartad Pafhaps i should ha r e ffrran Up tha f .A. Cup run and haid tome 
good piayarl bach tha potttbdmwt ara andlatt Bran ctough had 
battar match out I 

• Md l iw VIHIOX (M> 7K rrtMPMIIilf; tt R.'MiarH IWHl 

i iH iv i i i i iK inw ' i t iniewtc *»cs 
fcuirIK MICRO HOrilMU. MICflOWAHl IIHHHi 
IWIHCOHniTIM H.n., tun*, menu it • viefi w«w>< 
tHt CDWrUttRlNOIltl*M.il<. H U H flVTl il.tA antooruta EoeocoMauri a taoai 

m e n 
10* 1 HI |»|{1MfW IU(( Mj l l t t | | f t ftt 
gsttumtl imi is triCT*u« viat-o* 
to Order Hid ChequeP 0 payable lo 
*D»ictiv( o»«n x r n i i n 
t i i » » » i . Mlt4»«.YK«MHH I»r 

n ttif stmt commits 

SINCLAIR AND 
ORIC COMPUTERS 
one 1 48K tumputti fH7 f lM i Our 1 
IWn/l l iui l Ŝ eHir Seettrum 48K £ 113 
i m i Spucî n-i8K raeai iri07i 3?K 
memory upgrade a t lar 16* Spectiurr 
ihi,.<i 7 criyi [26 09 li'28l fullflt niditei 
u"'i lew it* Specttum Inclucinu tpeeth 
fvnttauio' tound tymheuJBr. arrnS'tioi jno 
joystick porln 147 78 If 561 ZX nitrodnve 
N a LN.»> ZX it232 II*J IfWtl Knyboaidi 
«vi|h apace bun lot (h« zxai and iho 
Spectrum f38 If41i ZX r»nier r3« 74 
•lt>U> !>[yinii»roll»f*0«in6; ZX6I 
f <3 43 -r5?i ZX81 I6K ran packs ( 2fi 04 
<f i Ni-n luxury Hiectiu<r convuiiHt 4Rfc 
WIIII lull med typewriter kmboarda comc*oto 
will- I'otrml n*ice he> eiicicMKl in a lergr-
plaaitc can- which aito hornet th* pow*' 
supply and the computer pa> f 138 20 
tf 1471 

PRINTERS 

COMMODORE 
COMPUTERS 
Commodore fltq £299 i£09l Special u'fer 
package Vk 20 • caaaalK tntcden i 
t>a«i( M O I H H • 4 gtnim(UI iri49j 
Coovĉ to/ (o allow lha una ol moit otui' jiy 
mono cantw rscolriari wh tlw Vc 20 and 
lha Convnocfcye 64 Im.i (8 trSt. ktl t'fl 
171 Conmodoro ciwrtti acwdor (36.&0 

(C 441 Vir atuci mi»i accmainiin 

OTHER 
COMPUTERS 
Colouf Gnila f I6B IT ! 78) MIC M<H)KI S 
£424 11440) TliRAb TI99. IA [139 <F169l 
Alan 800 C347 itSBOl Alan 400 I6K 
Iws ( U3 ff21St 

New tjJton ftxao L2/9 !£3J9l. 
The rpauti MXB0rT /3 has bn- opla»d by 
tha ainwet Idarilliel CTI CP10 fj*»t trlM! 
•nd tha very aimilv Siar Offi 10 L 1 
If27 11 fpvj i rxBO t 378'I 40R. town 
MXIOO'3 f47S IF4861 Netv Sic DPS 15 
l i catnaoe pttmar t.346 11386) Setkosha 
OPIOOA f 199 If219l O.. V• .lofcne 80 
ri07 if?3Tl 0*t MctobwBIA f360 
l£4001. Ok! Meiolme B4 t '30 Oki Wicrolint 
92 f4JO The Silver need, he iataw nuted* 
a corrtuned da«y tmwal prutai and elatt'K-
lypawniet Ity only £38!> IE426I. Juki 6100 
iropouiomil lUily wheel prillai T364 
if 4041 MCP40 colour piioiai ( 139 If 169) 
Star SrX 80 (normal puniat £139 i(169) 
We cer. vjppty interface* tc run ait the 
above Irorr Sharp Cociputea 

SWANLEY ELECTRONICS 
Dept YC, 32 Goldsel Hd., Swan/ey, Kent BR8 8EZ. 

Tef Swan/ey (0322) 64851 
UK |HK:A* D'LT sliuwtt lnM UK CUHIIVIMFIS mutt AIM i)ml<iu>r IF I on Sin. im |m)duclt. T3 tiO 
on othot computors and d«c dnvcfi and C4 60 on othci piinlertl and tko 15'*o VAT The 
biackeiad pncei. .iru European n»|K>n p'ici-. and nchidi' nutiud ;nrin#il posi.Mje to ,il thu 
rouniiipi ol Eoiope mcludtny Nmw<iy Sweden, Finland Detiirwrt. Spam and Daly No VAT 
should bo added lo OK port pr>c«c Wo aro the loading co^ muter C»DCRT spacioli?! Oltico UK 
C'IHIII ordei» wmtconie tfott govwnw- N(n Ul]i>(eiiKii*s Jrid edui:atiotKi1 r^uliitsli > ir ITI 

HIRE ZX 81/SPECTRUM 
PROGRAM TAPES 

M a k e the most of your computer by hiring from the original 
and still tha only soltwara library offering all these features: 

• Over 900 tapes stocked, offering 
more than 12C different programs 
from 39 suppl ers (all with their 
permission) many of the best 
currently advertised, plus some 
specially commissioned-and the 
range increases each week! 

• Arcade, adventure and simulation 
games, many business and home 
utilities, graphics, education, and so 
much more besides 

• Descriptive catalogue helps you 
make your choice 

• Free quarterly, illustrated maga-
zine includes ips from a professional 
piogrammer, DIY plans, reviews, 

letters, discount o f fers- and our 
T o p 4 0 Tapst chart averaged from 
thousands of members' scores 

• Full-tlmestaff offer you a 
friendly, efficient welcome & service 

• A fortnight's hire for just £1 
+40p p/p—ti re what/when you like 

• Al l tapes guaranteed loadable 

• Help given with loading problems 
(azimuth test tape available) and with 
marketing members' programs 

• You may switch from ZXBI to 
Spectrum at any time 

• Send SAE for details—or join on 
money-back 10-rlsk approval today 

S - L 
I 

The SINCLAIR OWNERS' 
SOFTWARE LIBRARY 
Warren Road, Liss, Hants GU33 7DD 

Please send me on money-back approval my magazine, descriptive library 
catalogoo and order form, on the undemanding that if I'm not d*l'ght«id with 
your service within 28days you will refund my money in full. 

NAME 

ADDRESS 

Please enclose :hequeJP O lor Eft.50 (year's ZX81 membership)/ 
E9 50 (Spectrum) Overseas £2 extra in each case YC 
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(continued from page 115) 
9 » S I N T D , 1 8 * C O S T D I N K H 
A e o n L E T Y a - S T R » T S : P R I N T A T l e 

' A S ' I I Y L C K N P T 

ft1 RANDOMIZE. USR 6O709 IP K T 
1EN SO s u e K . POKE 33860,A IF N 
OT CHR THEN CO TO URL " 1E3" 
6035 CO SUB 100 IF NOT DPT THEN 

OO TO 6 0 3 7 
IP UD.E THEN OUER B- UET f • 

<sj-STRB iTBR»DEO> P L O T xs,ya. 
_t£T X O - t * 1 C 1 U C i t I N T e n : L 6 T 
J 4 » C » U D » C O S T B R P L O T X 3 , Y 3 OUR 
N A L E T FLSB.TOR P R I N T RT 1 3 , 8 , 

INUERSE 1,S»<6> OO TO 6040 
ies7 RANDOMIZE USR 61130 
«0<t® PLOT 71,PL IF SU RND UD <C 
IHtN BEEP .OS, 44. 
slOU i r FU lHtN OO TO 4000 
S20I9 DO TO BPeC-
70WO It- CHN THEN RANDOM USR » 
X936 LET X 3 - X S + 1 7 L LET CHK'fi 
»OKE 60741,0 LET SF-UAL "SO60' 

POKE £3710,(2 
roes RETUf 
7050 REM 
7053 IF NOT T C THFIJ RETURN 
7OB0 LET SF-VAL "2300 LET T»-i" 
-JDD0DDDDDDDDCO" LET TC "0 PRINT 

A T 2 « , 2 7JLJJIM R E T U R N 
7 9 4 4 REM T M S I M B W L 
SOB® I F N O T P I ! T U E N R E T U R N 
• 0 0 0 1 I F A B S R D < J T H E N L E T R D B 0 

ir A B S MP V V T H E N L E T M P - B 
3 0 0 6 I F D P T > 3 7 OR RD OR BY OR M P 

T H E N R E T U R N 
S 0 I 5 L E T S F . V A L " I E » O L E T P A - A 

LET TCaA OO SUB p-00 LET YT. 
I I (23-HZJ #6-40J .931/1UD/2 I 
8020 FOR Q.41 TO 1B7-MZ*B STEP Y 
T 
3 0 2 5 I F F U T H E N OO T O 4 0 0 0 
S 0 3 0 P L O T I N K 3 ; 1 2 3 , 0 : I F I N K E Y » 
• - F " THEN OO SUB 6499 
9038 IF INKEY|> A" THEN OO SUB 7 

9100 OO S U B 100 F O R M B 1 T O 14 
IF T $ IN) » " L " T H E N OO S U B 6 6 0 0 
3 1 2 0 N E X T H 
3140 FOA N - L T O 14 I F T » ( N ) « " L " 

T H E N GO T O 62(10 
S I S ® N E X T N 
9 1 6 0 LET SF.UAL ' 2 0 6 0 RETURN 
3200 NEXT O I f HUB THEN OO TO 
3020 
S4 99 IF NOT TC THEN RETURN 
B8W0 IF NOT TP THEN RETURN 
9910 LET SF..5F-300 LET TP-TP-B 

LET T l l * - T P , 8 l » 8 LET T(14-TP,C 
l -u LET T$ < 14--TP) «"L ' : LET TC-T 

PRINT AT 20,37, INUERSE B,T 
C : RM URN 
9 6 0 0 LCT T ( N , ( J J »T I N . f c ) • l 3 U » C 0 3 H 
3 * T S » C O S TD> s'&F „ „ ^ 
9 6 1 0 LET T I N , C >»T I N , C" J + I 6 0 * S I N H 
3+T3*SIN TD'/BF 
9630 LCT T(N.D)»T(M.O)+50/3F 
SB30 i r T(N,D)>D TMtlJ LET Tf IN) t 
"D" LeT TC«TC-B: PR INT AT 30,37 
; INVERSE B,TC: LET SF-5F+30? R 

^TURN 
•J64T» I F A B S ( T ( N , B> - U S ) » . 0 3 T H E N 

RET U R N 
6 6 6 B IT- A B S I T < N , C ) - U U 1 > . 0 2 T H E N 

R E T U R N 
9 6 6 9 OO T O 2 2 B C 
9 6 9 9 R E M WILLI I ! • I JJLH 
6 7 0 9 I F P U FLFI CUER T H E N R E T U R N 
9 7 0 1 L E T E M . R B S I E M - B ) : P O K E VAC 

3 2 7 4 3 » E M * 6 4 , U A L 5 6 " P O K E 
L " 2 3 7 1 4 . T E H TT,4 , K'AL " 8 6 " P O K E U 
AL " S S 8 0 7 - E M V 6 4 P O K E U A L " 3 3 

- E M » f i 4 " , H R E + U R N 

=38®'. I F P U OR CHR T H E N R E T U R N 
S«1L< L E T B Y « K V * 8 « I fcV <C) P R I N T A 
T E - 8 v , D , " K L T U R N 
3 B B S I F f>U OR BV ( - C T H E N R E T U R N 
3 B 3 S P R I N T A T E • B Y , 3 , P R P E P l ; " 

L E T B Y - B Y - B . R E T U R N 
5 9 6 C L E T A D - A D H P J • ( RL> > - M » H P I > 
R E T U R N 
3 9 ' . ' 6 L E T R D * R D * H P I » < RD < H » M P I I . R 
• T O R N 
9 9 8 9 L E T R U I R U + 8 0 * < R U < 6 0 0 1 : 3 E T U 
3N 
9 9 9 6 L E T R U - R U - 8 0 # < R U > A ) : R E T U R N 
2200 i r P U OR CHR T H E N R E T U R N 
2 2 0 1 I F U S R 6 1 4 3 2 T H E N L E T H " - H P 

H P I 
5 2 0 2 R E T U R N 
S2(S3 I F P'J OP CHR T H E N R E T U R N 
2 2 0 4 I F U S R A 1 4 8 5 T H F N L E T M S i H P 
• H P I 
: .JOB - H E T ^ n . - i 
> 6 3 0 L E T P A a P A + 3 6 t R A D I F P A > C R 
r n g N L F T P R . P H - C R 
5 8 5 S R E T U R N 
S 6 7 6 L E T P A w P A - 6 » R A D I F P A < ® T M 
I N L E T P f l . P R t C R 
5 6 7 5 R E T U R N 
2 7 8 1 I F P 'J OR CMR T H E N R E T U R N 
) 7 S 2 L E T P R - A D S I P P - B ) I F P R - A 
THEN GO T O » 7 0 E 
S 7 B 3 R A N D O M I Z E U S R C B 3 3 3 . R E T U R N 

9 7 0 9 R A N D O M I Z E U S R 6 3 2 8 1 : R E T U R N 

I F PR OR CHR t H t N R E T U R N 
2 9 1 6 L E T P U - P . U S t P U - B > R A N D O M 1 7 
E U b R 6 0 6 6 4 R A N D O M I Z E U S R 6 1 9 9 7 
3 E 1 2 I F NOT P U T H E N L E T HZNFL. R E 
TURN 
2 3 1 4 L E T P U - B . R A N D O M I Z E U S R 6 1 9 
3 2 GO T O 
3 0 9 9 REM 
2 9 0 6 L E T 7 6 • 

e s - C H R i 1 7 » C H R f H " 
" . D I M Y » ( 3 > 

L C I HmlO L C I P I i H L C I D H H 
L E T P P « A L E T P O - A L E T C H A - A 

L B " B O - A . L E T F U - A . L E T K . A L E 
T T C - A L E T Z - A L E T O U - f l : L E T E 
3 * A L E T P U A . A L E T P U B - A L E T P 
J C » A L E T P U D - A L E T U I > R L E T R 
J . A L E T H Z A . A L E T D M - A L E T K N 
• A L E T S U « n L E T L E T T B R . O 

L « T T 8 5 . B L E T T 3 C . f i L E T T D AA 
L E T 5 1 - A L E T U 1 » f l L E T U D « A 

3 9 0 3 L E T B m U A L " 1 " . L E T C - B « 8 L 

S T D . C I B L E T E - C T B L E T F - E »B . 
_ E T 0 = F + 6 L E T H * G +B L E T T N - F * F 

P A P E R A B O R D E R A I N K H C L S 
2 9 0 3 L E T P L B D + D . L E T G N - U A L " 1 8 ® 
" : . L E T E X N - A L E T E X S - A . F O R O -
•1 T O B : N E X T W . L E T R U A A : L E T H Z 
• A , L E T P L . P I L E T P S — P I / 3 
IJ904 D I M 0 » ( B ) L E T S Y * 3 3 L E T S 
y L.CT p f l «f ) 
9 9 P 6 POKE URL 3 3 6 5 B , H » © L E T P 

L E T M P « A L E T R F T O - P I / U A L " 1 
9 0 " : L E T D E G - 8 / R P D L E T C R ' C I P I 

L E T H P I « R A D » T N 
3 9 1 4 R A N D O M I Z E L E T C O - B . L E T P 
J - M L C I ATLNFT L C I H N H N U H - N L r 
T T S I R N D * F L E T C H « U A L TRND 
• U A L " 3 0 ® L E T T P . M T H L E T H D - R 
M D * C R L E T R D - A L E T N S B > A 
2 9 1 5 P O K E UAL 6 0 7 4 1 ' . A : P O K E V A 
_ ' D 0 6 7 1 " , A . R A N C O M I Z E L E T S - P 
I R N O + F R A N D O M I Z E L E T U - 1 1 * R N D 
+ B 
2 9 3 0 L E T D P T - A L E T B Y - A : D I M T < 
1 4 . 3 J L E T T 6 - " DC-DDDDDDDDDDDD " 
3 9 3 4 L E T S F - ' . ' A L ' 3 0 5 0 " ; L E T R A - U 
I L " 3 3 1 " : L E T RBAUAL " 2 3 3 " L E T 
• • 4 - P I . - E L E T X A L E T Y A 2 3 
J 9 4 9 L C T x ? > u f l l 2 4 0 ' L I T Y 3 * U A 
L 1 0 4 L E T y . l UAL " 1 8 8 " . L E T Y 
1 » U P L " 3 7 ' P O K E UWL " 6 1 3 W 0 , H ' 
L E T R U - 5 0 # I N T I R N D ( T N ) 
3 2 8 6 CC S U B V A L ' 9 9 7 0 -
9 S 5 C OO S U B U A L 3 0 D 0 R A N D O M I Z 
E IJSR U A L " 6 0 6 7 3 ' 

3 9 8 7 L E T E I 1 " D P T < T N OO S U B U A L 3700 " 
9 9 9 9 P R I N T AT A , P , : 

R*"T(JJVN 
J 9 P C rvftNC'OMI2E LET U 3 - S F A N D » 4 LET UW-13+RN0*! LET UH-255 + RNC-
* 3 0 L C T U f - " 5 4 " + S T R F I N T U S + " 
4 6 " +ST R 6 INT ( UL 4 ) + " ' E " LET JM-UHIKHD LET UK »RND*4: LET USU RSruRU 
1CTE Z B C O M P R I S E S A RANDOM M I X 
:>F U D G C H A R S u 4 P . f o r U H I C H 
THE D A T A I S P A R T O F T H E F I N R L _ 
l A C H l N E C O D E B L O C K 

lHmH!ffl»!H>l»l 

DOWIMSWAY 
77 

S4K MEMORY for ZX81 — Swiichable 
Rtidesiyned ultra-slim memory measuring onlv 
82X58X22 mm, w t h tight f i t t ing gold-plated edge 
connector. Needs 1 0 extra power supply — 8-16K 
port ion of memory map can be swi tched out to 
permit use of other accessories. Only £59.95. 

16K RAM Pack — same size and finish as 64K — 
Just £24 .95 

including free NODROG maze adventure game 

NEW 4BK MEMORY for Jupiter Ace 
Gives a full 51 K of RAM — light, snug-f i t t ing unit 
w i th all the outstanding features of other Downswav 
memories — f inishod to match the new Jupiter case. 
Only £59 .95 

16K Model — identical f inish and quality — 
£26.50 wi th special introductory offer of free 

GALACTIC INVASION cassette' 

1 6K RAM CARTRIDGE for VIC SO 
Switchable foi 3, 8 ot 1CK Operation, gtvuiu up lu 
20K of RAM Plugs directly into the rear expansion 
port, fully compatiblo w i th appropriate accessories. 
Only £37 ,50 

Naturally Downsway add-on memories are fully tested and guaranteed but 
should you be dissatisfied for any reason, just return the memory wi th in 14 days 
for a full refund. 

N E W A D D - O N M E M O R I E S F R O M O O W N S W A Y 
A l l i n s m a r t l y s t y l e d i n j e c t i o n - m o u l d e d A B S p l a s t i c cases f o r e x t r a 
r i g i d i t y , f i n i s h e d t o m a t c h t h e c o m p u t e r s , a n d b u i l t t o t h e h i g h e s t 
s t a n d a r d s fo r g u a r a n t e e d p e r f o r m a n c e a n d re l iab i l i t y . 

3SK RAM FOR SPECTRUM 

A full 48K of memory for the 16K Spectrum — simply 
O.I.Y. instnllotion by |ust u n d o n g 5 SLIKWJI aird 
plugging in' 
For Issue One machines (with light grey keys) — a 
RAM board of advanced design, using "state-of-the-
Ert" tochnology - only £42.50. 
For Issue Two machines (with dark grey keys) — a 
simple plug-m kit of I.C.s winch lit straight in to the 
sockets already provided — onlv £32 .50 . 
Both come wi th fully detailed, illustrated instructions. 

TO: DOWNSWAY ELECTRONICS (UK) LTD 
DEPT M. DEPOT ROAD, EPSOM. SURREY KT174RJ 

P l e a s e s e n d m e 

All prices include VAT. p & p. 
My Cheque/P.O./M.O. is onclosed 
Please debt! my BiirclaycHrci No 
Name: 
Address: 

Please al low up to 28 days for delivery. 

Y O U R C O M P U T E R , A U G U S T 1 9 8 3 1 1 7 



INSTANT IMAGE TRANSFER 
TO ZX SPECTRUM 

RD DIGITAL TRACER £55.50 

Please send me RD DIGITAL TRACERS at £.55 50 each 
(including P&P and VAT) 1 enclose cheque lor £ payable 
to RD Laboiatories Ltd 
N a m e . . . . . . , 

Address 

Send to; Dept YCB, RD Laboiatones Ltd, 20 Court Road Estate, 
Cwmbran, Gwont NP44 3AS 

R D Labutotonot also supply tht> RD 8100 S Y S T E M fo» economic auiomalT 
measuiament, tost and contiol Tho modular based RD 8100 SYSTEM is 
altoady used widely ir. many applications l iom scientific expeiimentatton 
to small scale or.oigy maiayemori l systoms Ploirso send stamp and address 
lot btochuio 

The high resolution colour graphics oi Ihe ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities But entering individual co-
ordinates for unusual shapes can be tedious and 
time-consuming 

The RD DIGITAL TRACER cuts out tedious 
plotting It provides instant transfer from original to 
dipluy file for screen display, ZX punter printout, 
ot retention on cassette. 

The RD DIGITAL TRACER is supplied with 
tracing sheet, software cassette aud full instructions 
on use Latest software includes fast colour fill, 
audible keystroke acknowledgement, fast PAPER 
colour change and fast LOAD from saved display 
file 

This is an invaluable tool for engineers, architects 
and other technicians, and for educational use in 
the presentation of lectures, end in computer 
training and application Designed tor the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high resolution 
colour graphics are not available on this machine 

The RD DIGITAL TRACER is available from 
computer shops or direct from RD Laboratories. 
The direct, UK only, price of £55 50 includes VAT 
(Postage and Packing tree). Send a cheque (payable 
to RD Laboratories Ltd.) with order tor delivery 
within 28 days, or ask your local dealer for details. 

R D Laboratories Ltd 

S O C o u r t R o a d Ekca te C w m b r a n Qwttnt N P 4 4 3 A 9 

<063331 74333 

TECTONIC 
SOFTWARE 

BUNK DATA 
IncVAT 
FbitojeanJ 
Racking 45p 

CornpuU'i Gfarte DAIH Cassettes suilntiUr toi .ise in all ol tctfitys ti i:oill.i'.ll#<» 
fcacrt comcs; Witt" its own ;;aJO 

Spectrum 
48k 

r«ft frr fsrlhr* ftlttt •*(«*> 
. U VIC 20 PRODUCTS 
I D COMMODORE 64 I I I ,ra» i.l»i < ».» *» t, «• In . Mist wi 

MMl HUM Ml 
• Pack of 10 Data Cassettes • on piicj !or»i 
I ] |M,40j-- CIJ 

f/V lar 
(H»l UND . MCI 11 C I MKUt CAM f j 

m m i i i n ; ILL 

Computer Aided Design 
for real applications and Lses 

|4-0 955 1 850 KN 

OOOQOOOOOOOQQOaoOOQ 

f- 2 7 — 

JII>. UliNM UIWI 

JJAAJJdJ 208Ai3borrttRd.AisbuHh.LmrpoolU7.051727 7267 

S t e e l C a l c - steel beams to BS449; all design criteria 
and data output; prompts tor loadings span etc ; single 
and "twin' beams; accepts UDL, point and combination 
loading. Suggests suitable section. Output satisfies usual 
L.A. requirements. Data page. Calculator mode. Graphics 
include beam section, with a loading schematic and 
UDG's. £19.95 inc. p&p, VAT and manual. 

T i m b e r C a i C joists and beams to CP112, outputs all 
design criteria and data; prompts for loadings, span, etc.; 
accepts UDL, aoint and combination loadings Suggests 
suitable section. Accepts modifications and re-calculates. 
Data page. OLtput satisfies usual L.A. requirements. 
Calculator mode. Graphics include beam/joist section, 
loading schematic and UDG's 

£19.95 inc. p&p. VAT and manual. 

TECTONIC SOFTWARE, 
P.O. Box 100, Poole, Dorset BH17 9BH 
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LLflmflSDFTi! 
MORE THAN JUST A PRETTY P A C K E T ! 

L L A M A S O F T ! ! 
MltttNtS 

MATRIX 
(GRIDRUNNER2) 

IOH VIC JO ll« I ml W 

MATRIX 

•>•• i «i {,t*ty\,frn0 — rft* 
loppm catWiiir Cfurw lit USA and UK 
CMUd f H^M' 
G ' ^ H U U F *UP*FTF, I| 'MIUI M "T*»I UPLT K'FCLN. 
tWtnt ami tUA.it wmits, Mtytin v itiitffKit 
-« .'-sun. K *fU« • f-tldt <i*p,n*> rating, 

pnt4» »-»d «nor*. 
t*«c*»d JU m»nd itCi'rv *-<«nip*.-
•*d by iiHfMtbiff MUKI 

hfl MATRIX RIUUIRlt AJOVSIKK 
ton w * »»*r to® ct* n •» 
MATRIX IHTIft fGNt Of f Al^llNCt 

11 AMAiOf I JHJf IMAHl 
41WO UNI PI LA SAW*. 

I AM IV. >UNri. 
4J JM 44/1 i 

J JOYSTICK CONTROL 

V I C 20 
LASERZONE I8K + ) NEW J 
Destroy the oncoming ALIENS with your fWO independently controlled 
laser bases' Lunge for the ELECTRO button and blast your enemies into 
expanding clouds si SPACE JUNK! An exhilarating and totally original 
game with a unique system of control (torn a standard pysnck A mere 
f 6 00 f 50p P & P 
ABDUCTOR J 
A classic new space game1 ZAP the swirling alien hordes before they tam 
you and abduct your humanoidsl Survive the assault lor ong enough end 
you'll get an extra s:age on yiHii spaceship with double firepower! Awesome 
unexpended Vic Action £5.00 ^ SOp P & P 
GRIORUNNER J 
Finally, true arcado quality on the unoxpandod VIC! Shoot down the 
segmented DHOIUS invading the grid Beware of the pods and tappers! The 
awesome speed, seund and graphics gives you the best bfast available foi 
unexpended Vic £5.00 + 50p P & lJ 

ANDES ATTACK I8KI J 
Vour spacecraft must attack the descending aliens and frustrate their evil 
intent. Fly your Ramjet fighter over the Andes mountain rEnge and protect 
your llamas from kidnap by hostile UFOS Features S kinds of UFO, controls 
include up, down, reverse, fire, thrust and smart bomb Entirely in machine 
code Hequires 8K expansion and joystick £5,00 + 50p P & P 
TRAXX M/C (8K + EXPANSION) J 
This is VIC 20 cross breed between the now famed 'Packmen' and the game 
Quix'. All in machine code, fast and fun with joystick contiols. uses Hi-Res 

colour graphics. 8K or larger expansion needed. Only £6.00 ' &0p P 6 P 
complete with instrjctions. 

COMMODORE 64 
ATTACK OF THE MUTANT CAMELS J 
Planet Earth needs youl Hostile aliens have used genetic engineering to 
mutate camels ( t o r normally harmless beasts into90 foot high, neutroniurn 
shielded, laser-spitting death carneisl! Can you fly your dny, manoeuvrable 
fighter ove* the mojntainous landscape to weaken and destroy the camels 
before they invade the human stronghold. You must withstand withering 
laser firo and alien UFOs Game action stretches ovor 10 scieen lengths and 
features superb sc olling. scanner. 1/2 player actions and unbelievable 
animation' Play thu game and you'll never be able to visit a too dgain 
without getting an itchy tnggor linger) Awesome m/c action! C7.50 + 50p P 
& P. 
ROX 64 
Rox is a challenging gome involving the defence of your lunar base from a 
deadly meteoi shovvei Rox-64 includes amazing sprite graphics displays and 
spacy sound effects, and an awesome mothership' display if you win the 
game. Top 10 scores aie tabled along with their names. This program shows 
just what can be achieved using only Commodore 64 basic Study the listing 
and learn how to u9e sprites and sound on this outstanding machine £3.00 
•I SOp P & P 

L L A M A S O F T I! 
YES 

Hit* UUNt II AliAlN 
JiFf MM ICR i don* it ***** 
L*a*f run* tT>« b«i VK 20 j4iii» f 4xi*|«nG4 •lAw I KB [M4fc»d mifld ftftmij • •iHMt b* .4«H*d lor th* COMMODOHt w 

uipmol 

GRIDRUNNE1! 64 j 
The No 1 bost game for the Vic has been improved for your COMMODORE 
64! Gridrunner » g smash hil in the USA Nuw exporter t o the lighinlng-tasi 
challenge of the gnd on the 64 f ea tu re 31 skill levels and enceHeni sound 
and graphics Sore trigger tingei free with every gan>el f5.00 + 50lp P & P 
SPECTRUM 
GRAPHICS CREATOR I16KI 
Not just anothe cnaracter editor I Allows you to define not only the 21 user 
definable chaiacters Also allows you io change the entire 96 character 
ASCII set Ciuutes BYTES files leady tor you to load into your own 
programs. Incudes advanced Reflect invert Field commands etc 
Complete with lull documentation. Bin tho BIN statement and use Graphics 
Creator with its easy on screen cursor editing. £2.50 • 50p P & P 
BOMBER I16K) 
Yes. a full feature version of the populai game 'Blitz supplied for the 16K or 
48K spectrum For only £2.50 + 50p P & P 
HEADBANGER 148K) 
Colourful now g a m e M a r r i n g Chico the hoodbongoi wha you must guide to 
riches through on increasing shower of lieavy me mi Gain bonuses for 
headbanging b u be sure to take an aspirin when the pain gets too muchl 
Basic + m/c to speed up action Great graphics, nice animation Will even 
drive William Sluarl system's voice synthesisei to produce speech output. 
Can you attain the grade of Rocker Class Ono' or will you be "Barry 
Manilow Class 5"? Stan headbanging today and find out. £4.00 NEW. 
SUPEROEFLEX (48K) 
Bounce 'Sid', t i e space invader, around the screen into the powm pods 
keeping away o' course from the devil who chases you around the screen 
Steer with your Deflex shields, but beware the mines or you may be burned 
alivel Superb graphics and fantastic sound on the 48K Spectrum only. Only 
£2.50 on cassete + SOp P & P . 

ATARI 400-800 
GRIDRUNNER J 
Now play the best selling VIC/C64 game on your AIARI 400/800 Any 
memory sue ( I t 48K>. basic cartridge not required uu% machine code 
autoboot tape. Piay this awesomely fast and addictive game on your Atari 
For only £7 50. 
TURBOFLEX 
Superb ultra-fast and totally hew ball game. Uses ATARI'S unique features 
to the full Incorporates superb colour/sou rid effects and uses 
Player/Missile giaphics Tables top 10 scores along with Scorer's name. 
£4 00 - 50p P & P 

2X81 
CENTIPEDE I16K) 
The ORIGINAL gamo from the ORIGINAL author This is tho identical 
program to that Doing sold by othor companies for three times our pnee. The 
game has received ecstatic reviews in the computing press Program has 30 
spoed levels andever increasing Ceniipede hordes Tables top lOscoresand 
names Why wait to pay more' Only H .95 + 50p P & P 

L L A M A S O F T G A M E S now available in BOOTS 
and many other retail out lets 

LLAMASOFT SOFTWARE 
Dept YC8, 49 M o u n t Pleasant, Tadley, 
Basingstoke, Hants RG26 6 8 N 

® Tadley 07356 44/8 
TRAr I T R A L E ENQUIRIES W E L C O M E PLEASE ADD 50p TO ALL ORDERS 
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Chris Davison coaxes the 
Spectrum's graphics out 
of their shells with an 
ingenious Basic-Logo mix. 
ONE OF the most ouislanding features o f the 
Z X Spcctrum is its graphics capabil i ty. 
Unfortunately Basic was never designed to 
handle graphics and, as a result o f this, it is not 
easy to produce complcx graphic displays. 

Logo, on the other nand, was designed to 
handle graphics, and diies so very well, but ii 
is l i t t le more than a graphics language. So 
imagine the graphics capability o f Logo 
combined wi th the mathematical and control 
capabilities o f Basic, combine them into one 
language and you have Tortoise. 

1'he idea behind turtle graphics is simple: 
basically, as readers of the BBC orieniated 
articles in Your Computer January 1983 w i l l 
know, you are in control o f a turtle. 

You can instruct the turtle's movements 
along some surface — for example, the screen, 
and hencc create shapes. For example, tel l ing 
the turt le to: 

Move forward one unit 
Turn 90° to the left 
Move forward one unit 
Turn 90" to the left 
Move forward one unit 
Turn 90" to the left 
Move forward one unit 

would draw a square. The actual commands o f 
the language arc given later on. Obviously 
here we can say 

Move forward one unit 
Rotate 90" to the left 

four times, or by using the Basic construct 
FOR NEXT 

we can say: 
FOR count = 1 TO 4 

(Forward one unit 
turn 90" to the left) 

NEXT count 
Having looked at turtle graphics, let us 

now look at Tortoise itself. 
The format which Tortoise commands lake 

is as follows. An instruction is made up o f a 
letter followed by some parameters separated 
by commas. A program is made up by a 
number o f instructions followed by an * and 
all separated by colons. 

So the instruction :o move forward five 
units is: 

F5 

LETTER ^ARAl^ETER 
and to move one square 50,50 we have 

M50.50 

LETTER / C O M M A 
PARAMETER PARAMETER 

Combine these into a Program and we have 

F5:M50,50:"~ _ 

INS1 I INS2 COLON 
COLON 

A parameter may be any o f the fol lowing: a 
constant, a variable, an expression. N o w that 
you know a litt le about the language, lei us 
look at the program itself. 

The routine at 200-330 is designed to let you 
play turtle before you combine Tortoise w i th 
Basic. You arc l imited to just one loop, yet you 
can producc some very excit ing results. After 
the prompt 

INSTRUCTIONS' 
tvpe in your program, for example, try: 

fa:r90:* 
followed by Enter. The code is then displayed 
at the top o f the screen and the prompt 

Loop a start> 
is given. Th is asks you at what vake you 
would like rhe loop a to start f rom. 

try 2 
Then you are asked where you wish the count 
to finish, 

t r y 5 0 

Finally you are asked in what steps you wish 
the count to be incremented: 

try 1 
The screen clears and your program is 

executed. I f you tried the example given, then 
you should sec a square spiral being drawn. 

When it finishes, the prompt 
tNSTRUCT10N> 

appear-; again and you can try something else. 
Note that this t ime your drawing wil l start 
f rom the last point plotted, that is, at the end 
o f the spiral, so you may wish to move back to 
the centre. T o do this you can use the Move 
command: 

M 1 2 8 . 7 7 : * 

Th is ime type in I for all three loop 
questions; you wi l l then be ready for your next 
program. The whole emphasis o f this type o f 
prograni is on experimentation, so do not be 

frightened to have a bish ai something new. 
Once you have used the package a few times 

you may wish to progress. I f you delete 
200-330, or type 

180 GOTO 400 
and start your program at 400, you can now 
type in your own program. Your computer 
w i l l only accept Basic., so wo mnsi fool ir into 
th ink ing that Tortoise is Basic. This is done 
by placing your Tortoise code into the string 
s$ and then GOSLB tort 
to access the mam program. So your spiral 
program now looks like this: 

400 LET s$ ~" fa : r90: " " 
410 FOR a = 2 TO 50 STEP 1 
420 GOSUB tort 
430 NEXT a 
440 STOP 

Do not forget lo starl your program wi th 
GOSUB 9200 

This sets up all the variables used. 
When wr i t ing you* Basic program, be 

careful not to use the variables used by the 
package - see variable list. You may use them 
i f you wish but remember the package has its 
own use for them, so exercise extreme caution. 
T r v this program: 

LET s$ - M0,0:Ba,20,B:"" 
FOR a - 0 to 2'PI STEP 0.1 

LET b = CDS(a)*80 + 80 
GOSUB tort 

TOKO 
1 RCM " T o r t o l i r I I 3 3 0 GO TO 2 0 0 
3 REM A m i n i t u r t l e g r a p h i c s 5 9 9 8 STOP 
4 REM i n t e r p r e t e r f o r t h e 5 9 9 9 
5 REM ZX S p e c t r u m . 6 0 0 0 REM • • D e c o d e S e c t i o n * * * 
6 6 0 0 1 
7 REM By C h r i s D a v i s o n 6 0 l O L E T v ( 1 > —Oi LET v i - 2 

t o REM N o r m a l l y y o u w i l l p u t 6 0 2 0 L E T i - 0 
2 0 REM y o u r own B A S I C p r o g r a m 6 0 3 0 LET i - i + 1 
SO REM h e r e t h a t i n c l u d e s t h e 6 0 4 0 L E T l * « s * ( p t + i > 
4 0 REM T o r t o i s e I I i n s t r u c t i o n 6 0 5 0 I F < l » < > « , " > AND < 1 » < > " | " > 
5 0 REM THEN GO TO 6 0 3 0 
4,0 REM T h e r o u t i n e h e r e a t t h e 6 0 6 0 L E T v < v i > =VAL s * < p t TO p t + i 
7 0 REM moment a l l o w s y o u t o - 1 > 
8 0 REM u s e t h e p a c k a g e 6 0 7 0 L E T v ( 1 > —v ( 1 ' + 1 
9 0 REM i n t e r a c t ! v l y . 6 0 8 0 LET p t - p t + i + 1 

t o o 60«J0 L E T v i ^ v i + L 
ISO GO SUB 9 2 0 0 s REM I n i t i a l i s e 7 0 0 0 I F 1 * < > " : " THEN GO TO 6 0 2 0 
1 9 9 7 0 0 9 
200 REM • • • I n t e r a c t i o n * " 7 0 1 0 RETURN 
2 0 1 7 0 1 1 
2 0 5 P R I N T AT 0 , 1 0 ; " C o d e i " 7 5 0 0 REM » « « B o k « » * 
2 lO INPUT " I n s t r u c t i o n > " ( 5 * 7 5 0 1 
2 1 5 P R I N T TAB t l O ) ; s * < l ) | 7 5 1 0 L E T v C 2 > - v < 2 > - x i L E T v < 3 > - v 
2 2 0 FOR 1 - 2 TO SO < 3 > - y 
2 JO I F s * ( i ) - " t " THEN PR I N " i P 7 5 2 0 DRAW v ( 2 ) , O t DRAW 0 , v < 3 > 

R INT TAB < 1 U > ; : GO TD 2 6 0 7 5 3 0 DRAW - v ( 2 > , 0 t DRAM 0 , - v < 3 > 
2 4 0 P R I N T s * ( i ) j 7 5 3 1 
2SO I F s » U > - " « " AND s * U - : > - " t 7 5 4 0 RETURN 

" THEN LET l - S O 7 5 4 1 
2 6 0 NEXT i 7 6 0 0 REM • • • E d g e * * * 
2 7 0 I N P U T " L o o p a s t a r t > " [ x 1 7 6 0 1 
2SO I N P U T " e n d >"jx2 7 6 1 0 BORDER v ( 2 ) 
2 9 0 I N P U T " s t e p > " } n 3 7 6 1 1 
2 9 4 C L S 7 6 2 0 RETURN 
2 9 5 POKE 2 3 6 7 7 , I 2 B s POKE 2 3 6 7 8 , 7 6 2 1 

ee 7 7 0 0 REM * » « C i r c l e » * » 
SOO FOR » - x 1 TO « 2 STEP k 3 7 7 0 1 
3 t O GO BUB t o r t 7 7 1 0 C I R C L E K , y t v : 2 ) 
3 2 0 NEXT a 7 7 2 0 PLOT x , y 
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NEXT a 
STOP 

The designs are only l imi ted by your 
imagination. 

Now for descriptions of each routine. First 

the B for box routine. For example: 
B3,6 

Th is draws a box between the last plotted 
point and youi two parameters., 3 and 5 in the 
above example The C for circle 

C7 
Th is draws a circle, whose radius is given as 
the parameter and whose centre is the last 
plotted point. 

Ihe E lor edge routine, tor example: 

E6 
Th i s changes the colour of the border to thai 
given by the parameter, thai is E6 changes it to 
yellow. The I- for forward routine, for 
example: 

F7 
Th i s moves ihe turtle forward a distance given 
by ihe parameter, so here the turt le would 
move seven spates Ibrward. 

The I for ink routine, for example: 
14 

This changes the coloui of the Hail left by the 
turt le, that is, 14 changes it lo green. A l l 
colours are as normal en the Spectrum. The M 
for move routine, for example: 

MO.O 

Th is moves the last plotted position to the 
specified co-ordinate, in this example, the 
bottom left-hand corner. 

The P for polygon routine, for example: 
P5,40,10 

This draws a polygon, whose number o f sides 
is given by the firsr parameter. The first side 
o f that polygon is a line between the last 
plotted posit ion and the last rwo parameters. 
In this example the polygon is a pentagon. 

The R for rotate routine, for example: 
RWl 

Th is changes the direction in which ihc turt le 
is heading. Note thai the parameter specifies 
dcgiccs, so here ihc turt le turns at a right 
angle to its o ld ducUi.Mi. 

The S for screen routine, for example: 
S6.0 

Th i s changes both the ink and the paper 

Table 1. Pnra Para- Para-
Name Letter meter 1 meter 2 meter 3 

Box B X co-ord Y co-ord 
Circle C Rudiuo 
Edge E Coloui 
Forward F Distance 
Ink 1 Colour 
Move M X co-ord Y co-ord 
Polygon P No. of X co ord Y co-ord 

sides 
Rotate R Degrees 
Screen S Ink Paper 

7721 
7 730 
7731 

7900 
7901 
79IO 
7920 
/930 
7931 
7940 
7941 
eooo 
BOO I 
8010 
B021 
B030 
B031 
BlOO 
8101 
8110 
81 IS 
8120 
8121 
8130 
6131 
6200 
6201 
62 l o 
6220 
8230 
82 35 
2 - P I i 
8240 
3) ) ) 

r a d 
B250 
- v ( 3 ) 
8255 
8260 
8 2 6 5 
8270 
8275 
8280 
8285 
8287 
8288 
8289 
8290 
8295 
8296 

REIURN 

REM • • • F o r w a r d » » * 

DRAW x l « v < 2 > , y i * V < 2 > 
L E T X - K + H 1 » V ( 2 » 
LET y -y+y»»v<2> 

RETURN 

REM • » * I n k » » « 

INK v ( 2 ) 

RETURN 

REM »»»Mov»»«« 

PUKE 2 3 6 7 7 , v ( 2 > 
POKE 2 3 6 7 8 , v ( 3 ) 
LET x«"V<2): LET y -v<3 ) 

RETURN 

REM • • • P o l y g o n * * * 

LEI o l d r a d - r a d 
LET o l d x i - x i 
LE I o l d y l ^ y l 
IF x - v < 3 ) THEN LET r a d — P I / 
GO TO 8245 

LEI c*d»ATN I ( y - v ( 4 > > / < k - v < 

LET.x i=COS r i d t LET y i - S I N 

L E I l w n g t h - S Q R ( < K - V < 3 ) ) « ( K 
> + < y - v < 4 > ) • ( y v14) ) ) 
LET a n g l e « 2 « P I / v < 2 ) 
FOR 1 - 1 TO v ( 2 ) 
LET v < 2 ) - l » n g t h 
GO SUB 7910 
LET r « d > r « d + a n g l > 
GO SUB 8320 
NEXT l 
LET r a d - o l d r a d 
LET x i - o l d M i 
LET y i - o l d y i 

RETURN 

colours, but leaves the actual picture 
untouched. The first parameter is ink, and the 
second one paper So in this example ,ve have 
yellow ink on black paper. 

Al l that information may be summarised 
into table 1. 

A l l X ,Y co-ordinates are absolu e, also 
colours are as normal on a Spectrum, for 
example: 0 is black, 7 is white and so on 
N o w you have seen how to use the program, 
let us look at the program itself. 

Here is a list o f the rouiinev used: 
200 Interaction This allows the user to use 

turtle graphics without using Basic 
6000 Decode. This takes each instruction from 

3$ and breaks it down into separate 
aarameters. These are rhen storec in 
vf l,v(1l holds the numbei ol paicmeters 
the first parameter being held in \K2). 

7500 Box 7900 Forward 8200 Polygon 
7600 Edge 8000 Ink 8300 Rotate 
7700 Circle 8100 Move 8400 Screen 
9000 Tortoise. This breaks the program into 

nstructions, and then uses Decoce to 
obtain parameters. It then calls ths 
-elevant routine. 

9200 Initialisation. This sets up all the variables 
to their starting values. 

Here is a lisi o f all the variables used: 
v( ) Holds all the parameters of current 

instruction 
s$ Holds the Tortoise program 
tort Address of Tortoise loutine (9000) 
x.y Last plotted position 

8300 
8301 
83 lO 
8320 
8330 
8331 
8340 
8341 
84UO 
B401 
84 lO 
8420 
ER v 
8430 
8431 
8440 
8441 
VOOO 
9001 
90 lO 
9020 
9030 
9040 
9050 
9060 
90/O 
9080 
910U 
91 tO 
9120 
9130 
V l 4 o 
9150 
9180 
9181 
9190 
9191 
VZOO 
9201 
9205 
9210 
9230 
9240 
9250 
9260 
9270 
9280 
9290 
9300 
9301 
9999 

REM • • • R a t a t a * * * 

LET r a d - r a d * - < v < 2 > / 1 8 0 ) * P I 
LET x i -COS r a d 
LET y i - S I N r a d 

RETURN 

REM • • • S i r 

FUR l - O 10 21 
PRINT At INK v ( 2 ) ; PAP 

(3 )J OVER 1 | " 
NEXT i 

RETURN 

REM • • •TORTOISE*** 

LET p t - 1 
LET c * - « f ( p t > 
IF IHLN RETURN 
LET p t = p t + l 
BO SUB 6010 
If- c * » " b " I HEN GO SUB 7510 
IF I HEN GO SUB 7610 
IF c * = " c " 1HLN GO SUB 7710 
IF I HEN GO SUB 7910 
IF c * - " l " I HEN GU SUB 8010 
IF c * - " m " THEN GQ SUB 81 lO 
IF c i = l , p M THEN UU SUB 8210 
IF c « - " r " (HEN GO SUB 8310 
IF I HEN GO SUB 84 lO 
GO TO 9020 

REM • • • E n d * * * 

KtM • • • l n j t l a t i M t i o n » n 

LET to r t=9000 
DIM v 1 4 ) t DIM «*<50) 
LET x»128« LET y - 8 8 
LET x i - l i LET y>-O 
LET r a d - 0 
LET o l d r a d - 0 
LET o l dx i< *0 
LET o l d y i - 0 
LET l e n g t h - 0 
LET a n g l v - O 

RETURN 

xi,yi x and y increment, altered by 
Rotate 

oldxi.oldyi 
rad.oldrad Direction n radians 
length Length of side of polygon 
angle Angle between sides of polygon 
i.a Loop counts 
x1,x2,x3 From, to, step in For Next loop 
pt Pointer foi s$ 
vt Index for v( I 
Is Segment of sS 
cS Command telter 

Here are some piogrumt. to be run in the 
interaction routine The three numbers above 
each line represent the start, end and step for 
each loop. , 

(1) 1.72,1 
"ml28,88:f72 r 5 : " ' 

(2) 1,109.1 
"m200 a:f55:r 5 : * " 

(3) 1,43,1 
" fa "2 r90:ca;*" 

(4) 3,100.1 
"fa:r7D:"" 

(&> 3,76,1 
" fa*2 : r l23: • " 

(6) 1,201,1 
* fa : r l77:* " 

(7) 3.11,1 
"ml00.0:pa, 150,0"" 

(8) 1,112,1 
"fa:c4:r80:*" 

Note thai you w i l l have to re-centre the last 
plotted posmon each time you run on*, o f the 
above. 
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WINDOW ON ANOTHER WORLD S 

KKA NM.IN'.N TOMB £9.9$ 
Franklin's Tomb is an adventure for one player. Can you. a* Dai Diamond, solve the riddle 
of the ciypt, or will you fall prey lo i l* mystery as so many oilers before you. Franklin's 
Tomb comes complete v i l l i a 20 page fully illustrated case File. 
EVEREST £7.95 
\esi1cd on the border between Tibet and Nepal, the hiithest mountain in the world. Everest, 
Goddess Mother of the world, lowers Five and a half miles above sea level. In 1953, Sir 
Edmund Hilary and Sherpa lending Norway were the First men to conquer the 
unconquerable. Now you have the chance lo scalc the summit ot Everest, Lhotse or Nuptsc. 
Wi l l your attempt end in tragedy, or will your name live forever in the annals o f 
mountaineering history. 

GRfDKt NNFR £7.95 
By ihe year 2190 ihe Eanh i t a barren and dcsotaic wasteland. With all natural resources used 
up. the human race's hopes lest with a huge orbiting solar powrr station known as GRID. 
Now the GRID has been invaded by a race of evil droids from T-'iogfax V, intent on the loial 
subjugation of harth. To combat these droids, an incredibly powerful and inanoeuverable 
ship, the Gndrunner, wis developed, Your mission: slop the dioids and save the Earth* 
Gridrunner is an arcade game requiring 1 joystick. 

DRAGON 32 and TANDY 32K (please 
specify): Diagon Trek £9.95. Salamander 
Graphics System £9.95. Wizard War £7.95. 
Cioll £7.97. G r a n d IVix £7.95. Vulcun 
Noughts & Crosses £7.95. Games Comp D l 
£7 . 95 . Super Ski l l Hangman £ 7 . 95 . 

Nighiflight £7.95. Sitr Jammer £7 95 
Franklin's Tomb £9.95. Everesi £7.95. 
Gridrunner £7.95. 

HH( MOIJH.it: 
Dragon Rider £7.95. Tanks! £7.95. Games 
Comp HI £6.9?. Games Comp B3 £6 95 
EDG Graphics (tap«> £2-1.05. [ IDG 
Graphics (disc) £29.95. 
OKIC 1; 
Otic Trek £9.95. Games Group 01 £7.95. 

NOW AVAILABLE AT MAJOR BRANCHES OF: 

and speeMDm 
Mail Order (add 50p p&p) and Catalogues (send SAE) from: 
Dept B. S A L A M A N D E R S O F T W A R E , 27 Ditchling Rise, 

Brighton, has! Sussex BN1 4QL . Tel: 0273 771942. 

m M aman ware 
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Rem statements, variable 
names, spaces and lines 
waste space in your 
programs. Fintan Culwin 
piles on the pressure. 

THE PROGRAM presented in this article 
contains four methods of saving space. First, it 
removes Rem statements; second, it renames 
all variables and reduccs function names lo 
opt imised two-character codes — this 
procedure is known as re-variable — third, it 
removes all spaces and fourth, it backs up 
lines. 

As it is similar to using a compiler I wi l l 
borrow the terminology for the rest of this 
article. The programs that do the compacting I 
wi l l call the compactor. The program to be 
compacted wi l l be called the source program 
and the compacted program produced wi l l be 
called the object code. Where a variable name 
is discussed it also mear.s string, floating and 
integer names and arrays. Where a procedure 
name is referred to it applies to procedures and 
functions equally. 

The main program is given in listing I ; it 
requires the machine-code routine produced 
by listing 2 to be loaded into the machine 
before the line-pack section is called. There 
are various places in memory that the code can 
be loaded into. The most useful place is below 
Himcm for mode 7. But it can bo relocated by 
changing the value of P% in listing 2; this is 
catered for in the main program's initialisation 
section. 

The most suitable source files for the 
compactor wil l be those with large amounts o f 
screen memory. The compactor program itself 
occupies about 11K in source form and 
around 6K after it itself has been compacted. 

It should, in its compacted form, run easily in 
16K. 

The procedure is first lo load the source 
program. Then reset I'age above it by tvping 

PAGE - PAGE + 256 
then Load and Run the compactor program. 
The compactor asks i f the machine-code 
routine needs to be loaded and, i f so, asks 
where it is to be loaded and then * Loads it. I f 
the source file does not extend beyond &4000 
there ihould be enough space for the 
compactor program to run. I f there is not 
enough space, then there are two possibilities. 

Firstly, thr source program can be loaded 
from a lower address. Page can be reset 
downward before loading the source program. 
It is important to remember ihat 0D00 ,s not 
used; OCOO is the user-defined graphics; OBOO 
is the user key definitions and 0900 is the 242 
buffer. 

T o accommodate this the compactor 
program prompts for the start address of the 
Basic program to be input. I f this is still not 
enough for your source program, the 
compactor itself can be split up. F.ach of the 
major ^cctions is complete in itself and draws 
on some of the uti l i ty functions included :n the 
utilities section. This is made clear in the 
program listing. 

After the compactor program has been run, 
it is wise to renumber the file before saving it 
as a normal Basic program. The object file is 
virtually unreadable and definitely uned.table 
so a copy o f the source file should be retained 

for any future development or maintenance. 
In order for a program file to be successfully 

compacted it has to be prepared with the 
compactor in mind. The rules arc: 
t, No computed Gosubs or Gotos. 
2. No variable names ot two characters 

throe chorocters within the assembler 
not including the terminal % or $. 

3. No two-character vaiiable or procedure 
names. 

4 . No use of variable names that ate identical 
with assembler mnemonics, LDA, STA and 
EOR. 

5. A space in the assembler after every 
mnemonic including those Ihat do not 
require an argument; NOP, ASL, CLC and 
so on. 

6 . Variables cannot be used in any * 
commands if the assembler is not being 
uc«d then point 4 can bo eafoly ignorod. 

It is necessary to explain how the Basic 
interpreter stores the program and organises 
its variables. Although the program is typed in 
and displayed as a sequence of ASCII 
characters, it is stored within the machine in a 
shorter form. 

T o achieve ihis, ea;h Basic keyword is 
replaced by one or two tokens. These tokens 
have values greater than 123 (&7B) in order 
not to be confused with the other alpha-
numeric parts o f the file. Rach line o f the Basic 
program is pre laced by four bytes. 

The first of these is ar. cnd-of-linc delineator 
(&0D). The following two bytes are the line 
number organised as two parts, high part and 
low part to the base 255. Thai is, the line 
number in decimal is 255 times the high part 
plus the low part. The last of the four 
characters is the line length in bytes, including 
the four-bvtc overhead, and has a maximum 
value o f & E F (239). 

There arc a few other points worth noting. 
The way in which line numbers are referenced 
is not at all obvious. Referenced line numbers 
are the line numbers used in Goto and Gosub 
commands. These numbers are stored as a 
sequence of four bytes. 

The first of these bytes is a token marker 
having the value 

&84 1132) 
The following three bytes are the line number 

(continued on page 125) 

Listing 1. Main program. SIM VVU7 
llfrOUt KEITX-O 

LIST Jl 70 Al_L_(XirX«0 
2iJ "CDC 7 nau t INIIHl'l 

I O I O N O C I N I T I A L I S E JIVO •jr\m GPACEX"? 
LOTO F H O C COMTWCX UOOPMKX̂  lOlO atop n iont i i ' i 
vooo of r raocjxiNmoi. +LOA1 IMJX-.! 
2010 I f INT " UWl 1 l( OPTION V/M"| iSESFIMGCX-rN VEII Ml 
2070 ir mucONUtt rtiCH r*nr HAX , tNtw*ne • ?409TP.INUX-4 
row rnoc DEI.AY is> ,ri o tJ* Ot HMU - 'Dl OiHf 
JOAO PHINT -tlFMn tw v ,M VOKIAUI E vtWiTtn.? 
•JO*) It WH'IKCt I»H 4-tOC LIITLl WlKDOUl FflOC DC REM IDC BUOXliPPOC DOWN COPY f 7270 CH0PM1C 

ana BPACEX > > PHIIC (10 WTWDOW 4000 m 1 CfMlC 1* 1 r. W1 MPOWl VC4I in,O,71.'1,31 1 lilltM'. 
PftOC.DTI AviStidf. 4"10 ntt pnei: j I • n t wiN0i»m/0ii . b . O , J . > . *<t.m> 

.-OA? FAINI "»hfn <M t V.rilM-ihMilWMJI'i Ml 1,4 1 IKIB Ml «Y(I tWMtl >> ̂ tv-1-ill . t Ofc >I>-1 Tl) . 1 , 141 . •• ' 

.- IT "T ' r m j X THEN HHIC_L 11 TLi WIUDOWl I'Ml. M . « . H I O I liEKXHP̂OC DOWN COPY ( is*i ' l-l I .V.I W A I I ' I Mt>l 
r™ H|>«:t*> >IHOt_BIO WINDOW 40 J O R [H i_ " - O . N E F E A R I U N T I L line i • •̂ rAcrofl, lETJirfv,̂ R 

rncc OCLAYCSH tXB 4040 «* IN vtb rtri 
rti70 PH1H1 MH«H[ »/N'j,w:aM*«uxrf«_vt8_N0 4ll3T> L I T A . H T S T I M ^ X I D T K F A F M - F M B E X I H I NH T I I W M I TTWIWII-L I F T 1 -

. • O H " IF W M 1 M . H ITATL rtt) 1 1 1 I I T _WIM)OW, W I L C ML W W A H £ 1 PTTUH DOWN . ( W T < AL I J > 1 (JHStX-LLO 
urxnt-mx i > U . WINUUW 4 0 * 0 IP XI DI'IKXl'lil TWb -LLILP < . OE -rAl -.1 

2 0 0 0 rwoc EriAvî iiCLS 4070 orr PAOI : i:o*r inno 
2 I O O F F M N T "Lite PAT» V | 1ME 9 P U W W X - » N _ V * F L J « > 4 0 « N IKIHI '•»» T* 1 UN H I T * ! " >/N'| i -.F1HIST -tN_vt -, >111 
7110 IF AFWWUX IHCN I W K J . I 1 1 1 I . W I N M M I P H O T J.II* _p«£» ,*>MH. .<1W* . i Ŷ 'n.. _<*• 4 0 - / 0 I I Htnr-OMU.; I . « N M I ™ P . -»<IT« r, iso>nx-t<mr<iijuio tito 

T X ) T P F T O C _ B I O _ W I N D Q H 4100 INPUT -ENTtK LOAO/E ' X C U T I O I ADDRfUQ i • A30AE5S»i AOOftEGEI - '> • ADDBCELI.m E 
2120 rr.ee DOWN C O P * inwiraixi miwonHHi 
nso CNOffiDc 4 1 I O mitn ct<f• / p - N A I I -JiRt vou I I I A D cuwitci • * loon C.T r MUM: I H I T I M . U K « , 2'J »WT 1 . Z 

I O I O nw «x-o >n I i P « I I N I T A » ( I O , M ' I: wm 141 > • - C U W A C I I S R • . m r c « * I » < • , N X • •-• Icw< • 1110 PMIC 1 I 'If W1M0UW 
1141 1 iTKItrCIClWI' 4 140 • L O . - -
JOIO f«JC BIO WINDOW 4 1 AO PKOL ' N I L ' UIFI IVWI r< T. 

PRINT" KIM HWHIM i.OW r 1 (IH V/W - t 4 1 JO tNO»»UI. 
104" n-SFIHiFl̂ M »t<- M J I I F F.f »• "MMt l«T» HWX. COM LlHUJ 4 3 0 0 DCF NTOCR RV.T 
Vfj FBltC l»LMV<3~lCE5 4 9 1 0 Ptor. 1 ITTlE WINDOW 
3 0 6 0 SHPUT'ENTER O T A M AT <l.t't * > . ( * " * I M BCDtftCE PILE T ' W M T S T ' nun i* Kin » t-fnxi 
5.17K ADDFLL;»S«- 4".A0D«ril'.l> »14*t JWMMSX • tVfU. < O D I W T S S » > 4S*.o t-trti! 111 HI r Lt tKJUX. 
•,<JT*> Pt<l*._»l ATI3HO.H » T N 
I I U O H I (1 4330 T T « r MIWM ccr'(ALL outx> 
111" l!tH Wtcifc VALUED IEC1ICW 436» rmx i !i«r T *(• 
l i l t VDU 7 43 7»l P B ( K W W N . M P ( < F | 1 I H « I 
T120 Din sitti«>jwntAvx<;:i 4173 F F . H H I T . WITIU.W 

mo tin, u m i V ' i :i jiinRiw, WX-i w)»<tx»-3n<r*ii 490>> EW3f«OC 
(listing continued on page 125) 1141, DC UlMiX-L-

EW3f«OC 
(listing continued on page 125) 
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PRINT OUT 
• J JH 

I T ' w 

I W^^m ^ V 3 

__ jmH 

AMBER 2480 
MATRIX PRINTER 

LOW RUNNING COST USING 
PLAIN PAPER 

USED W I T H M A N Y COMPUTERS 
INCLUDING BBC,UK101,AT0M 
DRAGON -NEWBRAIN,ATARI, 

£ 78 
+VAT 8, £ 2 . 9 5 P&P 

Or for d e t a i l s send a 
large SAE t c 

LETHABY NUMBERING SYSTEMS LTD. 
Cent ra l W a y 

Walworth Industrial Estate 
Andover 

Hampshire SP10 5AL 

m -
presents 

LOCK NESS MONSTER 
FOR THE 48K SPECTRUM £5.50 EACH 

FIJI YEARS 'VOW TIN. TEYENO ol Ilia Loch NNWI Monster has enisled bul int i l now no-une 
Has boor otuc to prove whether the Loch Ness Monster exists or not VSe hove changed 
nil that 
I- Ihe deepest rtarkrnl. tiniest. smelliest p«ece o l the Loch wo have unearthed nol one 
but a whoie den of monitors 
They are not chy a r d rftcusive as (ho legend tails us bul hungry 
Voii i job is lo go in and c b f ihr loch o l these monsters but hewBre Ihete favourite food 
is IT!p boat* w-th bravo explorers in 

100% Machine code lul colour graphic*. lull on scieen instructions. wi th musical, 
scurtd A exciting a^d che enqng game tor all me family. 
DRAGON and ORIC owners <1" not despair a version For your machine is coming 
aoonMI if lnnMi olnvito 'mi itetail:v*l 
Our 'iinqo of progmmi frr iho Jupitor Ace arc still available S A E tor dotnils 
SOFTW A R E AUTHOR S t» your wo 'm getting world wide distribution? If not send your„ 
.nest masterpiece to us on cassette • S A L lor a quick evaluation 

Tr.idi. Export enquiries vwilcome: phono "ANGIF" on 0304 8?149!> I c details of our 
ama;mq doeier discounts 

Plense sand mp 

Detail* oi your range i l prnginms lor the Jupilrn Ace (Please enclose S A F l 

Loch Ness M o n s w (I enclose a cheque ;P0 fo( £6 00 inc 50p post and packing! 

NAMf 

ADDRESS 

Postcode 

141 lie « 1 
1=1 ik r |o|/ o M 

FREEPOST, WHITFIELD. DOVER KENT 
TEL 0304 821495 

Cheques.'PO payable to Hitach Microsoft 

K e c h 
M E W L O W P R I C E S F R O M 

EconoTech! 
16K RAM Pack for ZX81 
— fully assembled, tested 
and guaranteed — extra 
snug fit to eliminate wobble! 
Thousands in use world-
wide! 

Only £17 .50 ^ ^ 

STAR D E F E N C E { 1 6 K ) 
w i t h un ique "Fast 
Load ing" feature — 
loads in under a minute! 
Fast mov ing arcade 
game — use laser and 
smart bombs to destroy 
waves of a t tack ing 
a l iens ' Only £ 4 . 9 5 

Buy both for just £21 .45 — unbeatable value! 
All prices include VAT and p & p. 
Send for details of other software available, 
To: EconoTech, 30 Brockenhurst Way, London SW1 6 4UD 

Please senc me 

Cheque/PO/MO enclosed for £ 

Name 

Address 
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I continued from page 123) 
itself coded from two into three bytes. Acorn 
gives two reasons for this. First ly, the coding 
avoids any confusion between line codes and 
tokens. Secondly, the ceding allows tor a rapid 
renumbering algorithm to be used. T h e 
decoding algori thm is: 

Assembler 
LDA BYTE1 

A 
A 

ASL 
ASL 

STA TEMP 

AWO #&C0 
EOR BYTE2 
STA LOW 

LDA TEMP 

Basic 
TEMP% = ?BYTE1% 
TEMP% TEMP%*4 
FACTOR% - TEMP% AND 
ctIO 
LOW% = FACTOR % 
EOR?BYTE2% 
TEMP% TEMP%*4 

HIGH% TEMP% EOR 
?BYTE3% 
LINE NUMBER 255*HIGH% 
+ LOW% 

ASL 
ASL 

A 
A 

EOR BYTE3 
STA HIGH 

where bytes 1, 2 and 3 arc the three locations 
fol lowing the &84 token. The method by 
wh ich the variables are stored is a 
consideration to minimise ihe execution time 
o f a Bssic program. 

The resident integer variables arc always 
stored in locations &0400 (@%) to &047C 
(/.%). Other variables are identif ied by using 
their initial character as a pointer ro an entry 
address ly ing in the range &0-180 to &04F5. 
Kach of rhese entry points indicates the 
location o f the value o f the first variable — the 
tcxi o f the variable name - having thai ini t ial 
letter. 

It alio contains a pointer to the next value 
and a further value. T o look up the value o f a 
var iably the mterpreier uses the init ial 
character to f ind the first name, attempts to 
match the names and carries on down ihe list 
unt i l the variable is matched, or the end o f the 
list is encountered. 

The program commences its run by asking 
i f the machine-code routine is installed and, i f 

no l , where to load it. I f the source file docs not 
occupy space below &E00, then it is probably 
wisest to load the Page &0D00 where ir is safe 
against an accidental mode change or hard 
reset. I f this is not possible, then it can be 
loaded below H imen for mode 7, but it w i l l be 
lost i f a change o f mode or a hard reset is 
made. The program then asks i f you wish to 
use all the options. I f you do not, then all the 
sections arc presented separately. 

The first o f these is the de-Rem option 
which merely removes Rem statements where 
they occur. Bui i f the first word after the Rem 
is "debug" i l w i l l remove the whole line. Th is 
is followed by a down-copy opt ion which 
leaves one space only between statements. 
Th is option is useful or the development o f 
programs where some sections or lines are left 
in lor de-bug purposes only. 

The re-variable option, which renames all 
variables and procedures which are above the 
mininal length, follows, The down-packing 

'continued on page 127) 

Listing 1 continued from page 123. 
aoooctrR*OC OL NEMWRIOHXI 
r.oi.i i oc*, 'jvnom.x,rt«j\.rtDDnir,j<3X1A<:o[nREr,x 
M I S T^IHI -M U M I I T I NFJTIUN _ ' ! ! IF <» M'OTT-HI WIN* IT+ B..UN<N«' 
ELSl (HINI "Of rawnt" 
soior LMM-rAt Of 
903b MFFLTML* I ILX-R AL 
SII«1 IFUJDM -JIB* • H > AK ' >\DDM 69* 
soaoWMi 
SOHFLAMFIF 93X - AOOM 88* H SO?ll BFT'TAI 
3000 9 'MUX V.» ̂ADl)F>E Bbt 
iww ir imio, 'a-IOO new A0DRcas4-Acc<u:is*tj 
9ioo TI ':IIWT T . M IICN ADD»I MIT-ru FWDOJOITSRADOBRR.RJI,R«I.,K;I 
-iiio ii- HVMKX * iw> nuiM iml-nij»i i "*>MI mtir t It m i.AOBM six i 
Si2u if GYHOOI.X-'JJ OH AWKJLX-?T TI*« N ••HIW.I.RX-NUI 
SISO ir SVMDOLX-®-.- iino ti«N addictCM-in rir» CNLWCHOPTINM.AODHcaon 
SL4U <VW*L I 
3130 L M II ? <ADDM.UTI*L 
31A0 THTA LAOOB! HBX- I L-TFR 
3170 FMU-i.ni: 
32B0 - HC1I IHIK LIW.X 
5S00 KEFN fieri CfttWCIHOniONX.rtODfiE'.I'AX) 
3Jio ii ot«"H>»-'N_oer..«ihiM iADi>r<('inx) mrn *>iiohX-IBUT EI sr j h u i i j r us t 
3320 II- Op> ion* <«D lif t IOW>.-l» HllfiXTW N AM*-'* '.'SX-I M_!|tAllt_l INH ACltlW ^S* H SCOWS 

UX-I N LHD I. II* <ADDM'TAM nooto 5I4O 
3330 IF OPUGMX-DC wen* wo nor UPIMN* I>»;« WDMCASX-RH run • N« IAOCHU XI 

5M0 -A0llfit-,<;t: 
S400 QCrrN END Llire TADOFC'CXI 
w o Locm. -iinm i 
'J 20 RtPfftl 
34 so yvniii.t y. iiui/i.-i uux 
3440 -'AONPTS-SX-SZ 
14TKI fllHJHI •iSX-ADDftl !.HX< 1 
S460 UN I IL TftDDHEBHX-M.l 
5470 •MtNOK I 
W » OtFFN stAftT . INf (AtflKT ',>111 
3S10 MEM At 
3320 AOOnEBGX-AOOftCKOX I 
m o writ ?ADOMtHcn-*ofi 
9940 MWIIMr 
SM>0 DfcFFN MOT 9PACClAOC«tSSX> 
3&10 REPEAT 
SATO Mwttrrasx-ADOHFnsKi 
SAM LJNI ]L 7ADW«!jHX>.f3? 
3640-MWKSM 

lOOOO MI PWOC NI VARIABLF 
LOOIO LUCAL N'.'J «HI I.IIJ,«4FN» KRT^AT 
LOO'A) AOONEBBX-FETAFTL ADMT-.HX 
IOOIO ntn.ni 
100*0 ACLONR-I'.X-ADDRI RIOX*< 
LOOSO Mt.l*lAt 
IOOAO AODfttt̂ '.-fw a GlAftlA0Wtl69X> 
10070 If "AMKEKIX. 170 AMI l"M 3IAH7 C)«(< WtODW tlHXI IICM AOBBr Itt̂ -fM OW VW (ADOS 
un< 
(OOBO IF ->AOOM6SX-14 III, >A60MUSX-U 4 I H H AOOMI UIIX-I N I MOCWIT(LI(AODHT ^SH.B .'JI H 
KTim 
IOU»0 If •'AOOnFfiEX-''I AMC VAfllASLE L.FMT.IHX-4 I Ml N ADDfil ','.R-> N I HI, DU0U11 At>l«. nil* 
) 
IOIOO II rtoo«CKX-i.uri IH N niiDRtont-mnHirs-ixi J 
10110 If --ADMtEaSX-IB TUtM AOOni !IIJX-f H M * IMOr.1 Sill 
loiro II '.inniit •i.'ix—/t mm vnniAw r .ifwr!nx«4 
lOIV.. IF "AOOBFKSX-̂ J ri-FH VAH1AIM > II NHIMX-' 
J0I4O [r -AOOratWX-*! (« •'AODRCni3X-7:i tl«.N AGSOIDLCRX'NOT AUStTBLCRX 
IOIWJ AODnrnr.i-AtiDfir-BX«I 
IOIAO kHTIL -AOIHII - IV-iOC 
ICII/O 1MTI1 -IflriUHl M.tTt.1 )-l l . 
lOIWl tNDHWIC 
|i,iOO Ol I tMjjwi, VAWIAOOH 
IOIIO LOCAL TCDT4 ,GVH«NLX,caunlX 
IOJTO 1csT»-citnn'ADnBC0a!;j 
I07 W IVFFX>.>M I [III* LLAI:). IA00HI *>!*) 
i m w c a n i f i ' 
i m o m m A i 
lo26t> nvni«.x--,(AOOi«:BaXiij.ii1tK> 
10770 IF FN_V« _i:iw IHTH|1I|.X> 1I4N n t l t - lMr i<Mt«l«)nMII 
IDHO I 
10700 1«TII M(lf t-* WAI PIB mv»m HI 
I or. 00 lanutnX<S-C>l<TEBT*l 
insio tF 1VffX-S IHfM tVltX.FN IYH VAW l i u t t ) 
I03ZO If IVFtX H IMTIMIil tHI-h I 
10110 ir l/AftlA»,[ LLMOilll-4 AW> l.nqtKi-? TH|h IAKBW 
LO;4U II l«f.ythX VARIAPIX LCHOWX II CM IOTBO 
10-J30 Hrrt AIIF I -FN IK»I 3THI Ml I T VPF V ' 
IIH60 PKIIIT-HtHAI "iTCartt* "I'M « l 
LOIU ir IVT-i X-IIIIICX it*N M M * -rutx: » i >.<•* N ivitn. FWNX M M i t lNi M « IO 
M •• ELOC If TVRTT- RLOATI«IOX rtcn R M M (-LOAniio • ELSC ir TVFEX MTMR-X TIC 
N fRixr • iMTroiK * ri.if 'itim S>«IM: 
IO^/" f*(f. .RffLAf-H if-1* .Ainmstu 
|«H» -AO»)Cn«X*rauniX'-l 
K M M O N N W M:N aci: I .ADDFIECOX* 
1O410 l.OCAI HARH ,«Mf rn» "A* 
H'4,-*' t-fAitlf 
iQ4'to !• vWIMti UHOIHM IMN nwu mil I I.<-I n u , . I;I AS'.IRH.I . ' i -mf 

IO440 II Ivtix I (lAIlMiX !•« 1 RTFCA1 AOOKEVJl-AOL»t ̂ CX liUHTIL '̂ OOV&IiUT.CHI 
'nOIWFS-jX-l*-.-
I04AOMFMI 
I0«70 ir Syxootx-ii ait SVHOOLX-9- thin nmcni'i t jn-mi /mil rm ntx 
Hl«B<lIr FN START ITHR I T 1 AMD TvpfX ,riJHXTt«N AOpnf'iX-F K It I t|TH I MO I AOOTil V.K 
XI 
IMW II '.mmt-Vri AMU IVftX-FtlHX tM:HALt*t SSXrf II i n -.lArMFKBDORfBSX*! 
I . I R rsvHDOi.X-tf: WAS fVPCx-r«OK>. NICWI»<!I5TT;3X-RM not SIMMC<AODRI • 11 IdTllOIF iVMKB V.-14 I* STMBO; X-I.F4 TIIEK ADOFtZStTI-F-H ENKt-OTf 'AOOWI SStKM.CI11 
> 

te i twakVf i «MI> MSD̂IIVLCKV Ti»tN Atnm-m Hij i4moii n. 
i ) 
• Oimtf .VtllHH J.-KKI !»«,« AOOKlfKlt-AIIDBI • SV.< * 
I.'-,4.' I uTnmil-.-18 FXN MUMUESaX°fHJ«XIAOO«̂ ShXl 
('•550 'IBIMftl-llIWltiCI' I 
IIT&F,.. IF I MEM ir -AOORtOOX-*rr FVW- i-THuit. 
IN— /'I I» >.VMMII v..(LI N I X >I ADIWNMX- AI:I».» - • AOINIE'SX«FN • I«I. • 
IMWXJNTIL. HAFITX 
||J3*|.- tNOfWK 
,<lTi>ineF FXtl,. KE'lAODCt̂ SX.OIdt.nCHt) 
IO/I0 II AV.mm IIX MNwUni iKCMl iO) 
10720 «AJ>MttOUX-
(07V: ret -|*.t t j I.ENlolJtl LEMI,io»«J 
1II/4H I AOONFH'IKI ElllnMl • »<t!X- 1 I I'*..' 
lOTtSOWXT 
I(|7«0 CNOItOC 
l " M » l I1.IW JltDlMOCIMOXI 
•'Jfli-P LOCAL. INDt.teSTI 
IO'>M II 1W>X-INL.g«rX IHF.H IN01--X*! CLOT t- I KOx-n' 1.1KCX II<« l « B F - T ' El .1 IF! 
D4-* » 
1013D IF l*IDX» I I1AT 1NKX THEN INOX»fl I1A1IMSX 
I0V40 nu.mert-GIDlMl_J«fcAt'X< INDXI 
I0"F30 61RIMT iV'inYX I INDXI - dmIFiO. AHHAVXIIW0X1 • I I If . IFlI Mil AftHAVX I IBOX> IW» 
n« - c Tl e n i W3 , 
ifiVA'i f I»si_::nei-n.<r«i..r x tmo 54 
lu-»;o • i' utiu CHMonuiMwX Div r>4 
n«ao riRBr r.nfi4-Fn ik»i CI«(FIB3T emu 
ui*»o unit f;n»t-FN citR iBfcnuo 
IM- lEsrt't imir JCHH • i HMI 
H01O l< IMUTftl- HIFl MJFBBTITO',TE0T«1-1 IHtM ILBtt-FN_«Al.E BWIIKiIFLOT<tltrtX» 
MOM -rrnrt.iNDi 
Mil' »f FM MAI 
MtIO IF iu ,«« l 1) IXN- LMHt 104-nuntiU, XI 
IUZO - o w : " ' I 
M/OO DfF'M TfUTJIIFitNOlAODHrSBXJ 
IIZIO l.t l« IUTFI tFSI»-FM_lll TJilklFllllHOCM OUT; II 
I IK " IF IE8T«-olJI I i M PROC_BEI,iAOI»itS11Xtolil».r,»»<> 
I I '.*» - ADD»EGOX'irN<lEMT»« | 
I 1 *40 
I I 0 4 ' F N lit I lAOUFil ".!,XI 
II240 FtCPCAT-

II770 AI)Bnf-S<IX̂ ANHtES3V>l 
I : :n< INIIl MILT H V« CMK-FADim«ASY> 
I I M -ADDKMCX-l 
ii-oo Dff fm urn 6ao (ADonrnnxi 
I I 1IO RFF-I HI IIT34 AI>IWBin.A»H«t-l 
I D J O IMIII ->!Anii«acxi<>j2 
11140 ir -ADtmrajy-iA-t TICM - FUMX ii-J ir Aooonmx- »i • mCM f|:i:.x ti J • -. 
Il-t^o OfF INJVF- VAHIIEBH1 
I I SAO l.OCAI r i ghl < t r i ght ••RIOHT* «TUT«, 11 
IIT70 IF i Ight4-"X" IMtrl - int«o»fX 
IIW) IF t igl>l ».•*»" mFN • 3TBIHOX 
I I VA> • PI OA* !Ill>i. 
liijOODtfPKOC L1FF. 
ISUIOLOCAI. fiiponi ir.x,ox,r.Mr< cou»nx,cxi COUNT L D C X .LAS I LINLX, n-ic Li-n-juCi 
ITHl̂O rx» I.IHINll-rM O SIAHIH'AHI rtl)l»n IltHl I I 11 I Ml • ' FW1X -'. TAI A!,: I I K t'IFH I AS 
' i IH7.WHIM II It IIHFM I AtlT LIF*t;-IM* 
LIO' HBIM UH-11. M i l I tNl MiKIFII AL-I>-T h>I*l 
ia040C»*> COUMTX-7IATWIT _ADOHI.!;UX< IHL»« rOIIN' 1 IS > TA. • AOUim.-.X- M tHCfl IMI. .IV 
-? lADCACSBX-St 
I9030AE7TAT 
ISO*OO_«X-*m OK_,iNf,.AOOFITBAXJ 
10041 If MOT o KH TMEM I'll IIII * unwg- I Ff. ' 
I3070IF O Kl TIIE1 CF*t COUMTX-CF*! COLWT* • TIIHI IINU1FIX 5 • • A0H«.tit;X-<,20202020i 
• I «DW'F JI -HJl "Atiljlil 9BX-30 
ISOOO If NOT O FX TICM ?CP*» COUNT LOCX-CXS COUMrXiClW .COUWIX-Vl AtHMil >;tntt Jl • CHM_C 
IK INT _l OCI-ADIWIVt» 3 
mow Amim >ixx-«itw<Ftii««iMiB KNBTFiti twin I »mnFtx~->IAOWU -
IMWS PNIMT-LINF. FUHBLH "I^I«?<NI)0WH«X»I>T-'(ADOMIWX -I (3100 UNTIL 7<ADOB£BBX»l>-lFF 
istoa ^cut comf tocx-o*< touNTx 
131 10 INGFRfr. 
li:-l><II»F IN_IK_llHF'ieDllHIMtl 
IV̂ IIHOCM U'.rx.THIB LIM X 
132J0 FlllS_l IM Xi-I ALwf 
13233 ir LAOTJLINtX TICN THIB LINEX-TnuTt 1 A'lT I INIX-rAirj 
13230if •l«Dll»a:aiX»4>.4? IXM IHI8.LII*«*l".i;i.mi l iw i -n . » 
IŜ '13 IF .'laOpHthfiX-̂ tMrDD IHIN tH1H I. INEX* FWIIF 
lS.'40ir TILL 8_1. I FLLX AND IL 'IIH C0UN1T.« - < AOOttE Mil - * > T 1 I X . N 'HIS I IWI -HFL 
!3.*aO IT OTX-*N LQOF IFLADC«E03XI 
irt/rw ir Ir r.tx IHIN I IX X-tmii 
Ĵ-JtP IF Ntlt IHIS I IX X IWII IMUJINtl-FI. I IX i . FWlt' t-i -*X> 

I5.IF0 - FHIt IHIS L INEX 
i -ao on IN texv if <Aoonrnax> 
I^-io i iicni rOUNOX.i.uuntx, (fisting continued on page 127) 
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ANIROG SOFTWARE 
KRAZY KONG 
An f XPANDF D screen large graphics oiiinq 
Ii.k'hIs hammer l"eha Is *f's handbag* and 
timbre'!*? as you I ' , ro rescue the damsel Konq 
has abduf led SpPt lacular coliapsp ol Konq -
la r m the fburih serpen Uses nil1 ?IK of your 
i»»oanr|p<! Vic for IhiS 100"; M C thnltpi 
Compipto w t h hiqn senrp tabic 

KB/JS VIC 20 16K £7 90 

M I N I - K O N G 
f or U N E X P f rom the w r i t e * of Krazy Kong 
comes the equally bri l l iant Mini Kong. You 
w i l l wonder how ne managed t o cram so 
much in the unexpjnded VIC. 
Bri l l iant mul t i -coicur graphics, expanded 
screen, l i f t , ro l l ing barrels, ladders, running 
score/Hi score and not to forget the hand 
bag bonus in this all M/C presentat ion. 

K.B. /J .S. VIC 20 U N E X P £5 95 

XENO H 
A" E XPANOEP D screen prr-onntntion with 
suprrti an ion packed space thritlpr written 
pntir«ly in machine code with four action 
packed slages To desl'oy ihp power source ol 
Xeno 31 you have to IIQHI off waves of robol 
a'tnek plasma bombeg by the legions ot the 
outei sanctum and finally attack the oower 
source protected by a lorce field continuous 
bombardment by guardians and blockading by 
wild whirling suicidal spaceships Truly a game 
lor all arcadians 

JS VIC 20 16K C790 

3D TIME TREK 
A' asi ^ qame lor inp VIC Although badly 
Mvou'vjrKJ you an1 ceietfri^teo to spp* and 
destroy rnaraod>ng spacp pirarps who havp 
now dispersed arouKJ the qa-'ixy in search of 
trpsb pipy A bri l l i ini Siartrpk qamp with a 
difference spectacular graphics and rem 
arrade actions 

JS 

JS 

VIC 20 16K 

C O M M O D O R E 64 

£5,96 

£5.95 

ZOK'S KINGDOM 
Your StflrCruiSCr 
L.1urrr is torc**il l<1 

bv ZOK a lime 
Drar.Ja Yon a»r> 
and endutante as 
earnest in ttus 
artvppl, -P in h 
men'^ 

bfloiy damaged in •> mcrnor 
CUsb -met r;fi th" planpi 11tlor] 

Span qpnp'.itpd imagtr Of 
cl :iiii'-"qpd to a nattip of wits 
Ihp hartip lor >> ifvival s'arts in 
tvq mull' -serpen qraphica' 

t*s qraphii s amr M C movp-

KB JS VIC 20 

THE DUNGEONS 
Fnfp- the realms of fantasy w i t h this superb 
high resolut ion, mul t i -co lour graphical 
tex t adventure. Choose your ro le as a 
fighter w i th armour o r a magician w i t h 
spell; t o do batt le w i t h the fearful l f i re 
bron'hing RFO DRAGON and many other 
horri f .c monsters in THF D U N G E O N S 
w i t h tOO rooms, many w i t h ingeneous 
traps. First of the text adventures that w i l l 
keep you enthral led and f rustrated for 3 
very long t ime if you use the fast save 
f a d i t y o r give up and have a new advent-
ure. 

K B . VIC 20 16K f5 .95 

FROGRUN 

Pornlat arradp oame All machine cone wilh 
hiii1 uit 1 ofoui graphics anil sound ?Heci 
Features nolude snakrs crocnd'lcs adylroq*. 
tu't i i" tars lorries and logs 

KB JS VIC 20 Unexp C5.95 
KB JS SPECTRUM 16K48K E4.95 
KB/JS C O M M O D O R E 64 £5 95 

DOTMAN 
(ihc^ts rhasp yot as you by to eal the riMs and 
cni l fr 1 pomis You can turn the lable* or> ihpm 
r>v catmq th« pit's Don! forqet the qhosis have 
oppn given intelligence and w t try tr -omer 
vo .1 Tin-, feature makes Dolman exotit iq and 
cb.Ti'pnqinq A tl m C name complete w-lh 
r nr-nq and highest scores and tunnels 

JS'KB VIC 20 Unpxp £5.95 

16K £5 95 

CAVERN FIGHTER 
Ail M C version n' SCRAMHI F 

KB JS VIC 20 Unexp £5 95 

GALACTIC 
ABDUCTORS 

» A slunnmqactionparkedqamp 
-> which wSPMll O'your TV screen 

tor 'bp superb larqe animated 
Dtapbirs Ciinnl Spare Hawks whirl 

and W'-IVP in initir alp patterns 
•hpy diop tbpu dpadly ^ominq 

(T IM'S which wilt dPSl'Oy ynm basp or 
oriTarl Whi'p ynu are b isy defending 

yourspil the Hawxs wil l feed on your 
belp'ess popiiMlion. reiurnmg t-miy 

their skulls All M C. game complete 
wilh hiqh sro i " table *hai w<i| blow 

yOi.i mini! w<lb 't<i q'aphics and sound 
PIIpi Is 

JS VIC 20 16K C7 90 

S L A P D A B 
An e x c i t T ^ gamp o^ thp n ' rade ^ i m c 
PAINTER whic l i combines fast action wi th 
strategy. Giant insects hiding under Ihp olef 
p.i.nt surface a re released oy your pa nt 
fern'.h, Y o u ( " Q u i r e {.nt , i r » i o n .met q u i e t 
th ink ing t o o u t w i t themand finish the oanel 
The >;ame is 100 percent mach ne code and 
HI-RES gr.ipKirs ,1 uv udes HI >^core and 
running score w i t ' i bri l l iant sount? effects 

KB JS 

KB'JS 

VIC 20 

SPECTRUM 

UNEXP C5 95 

16K48K £7.95 

TINY TOT S SEVEN 
Super qamps pack to' yotinge' children witn 
n'lqhi colour graphics and sound pffec's 
FvPryhortys lavnur IP Linton plus. SupPr Snap 
O s ana x s Word Jumhip Bomber Ouck Shoot 
and Wan Drivers 
KB SPECTRUM 16K'48K £4.95 
KB VIC 20 Uneup £5.95 

PHARAOH'S TOMB 
Once you entpr inp only «ny oui is with the aid 
of a kPy whirh unlocks Ihp myslpry o' Ihp 
Pbaraoh s tomb Beware of me mantraps ihp 
ancipnl Egyptians so pams'alcnqly built Onp 
falst' rr(>«- and you will mep1 ihp r,amr 'TIP is 
befell olbPr tomh mhb f s over fhotisands of 
years a rntiin screen r>'«. grapn<cai ^dvpnture 
w lh M C. movements 

KB VIC 20 16K £5.95 

CRAWLER 
ai m C vetsion ol Centipede 

JS VIC 20 Unexp £5.95 

computers 
COMMODORE - BSC - SPECTRUM - DRAGON 32 
ORIC - Disc Drives - Printers Memory Add ons 

and the best selection of software and books 
8 H IGH STREET, HORLEY, SURREY. 
29 WEST HILL, DARTFORD, KENT. 

TRADE ENQUIRIES WELCOME, 
GENEROUS DISCOUNT 

24 H R . C R E D I T C A R D S A L E S H O R L E Y ( 0 2 9 3 4 ) 6 0 8 3 

P A Y M E N T BY C H E Q U E , P.O., A C C E S S / V I S A 
A N I R O G S O F T W A R E 
8 H I G H STREET 
HORLEY, S U R R E Y 
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I continued from page 125) 
option fo l lowing does noi allow any spaces to 
he left in the program I f the line-packing 
opt ion is not chosen fol lowing this, then 

PROC-DOWN-COPY IF INISH%) 
should he entered from lhe keyboard after the 
program has finished. I f the assembler is 
involved in the source program. The final 
option presented is to pack lines together IT 
this option is chosen then the machine-code 
routine must he installed in the computer. 

The first of rhe work ing sections is dc-Rcrn 
Optwn%. The opt ion i* cither to debug or 

de Rem as already explained. The section 
proceeds bv init ial ising a local variable 
addre*s% to rhe Stan address and rhen 
stepping through the whole o f the source file 
in two rcpeat-until loops. T h e inner loop steps 
through each line and terminates when the end 
o f file riarker &00 followed by & F F is 
found -

Wi th in each line the address is incremented. 

skipping three positions i f a reference line 
number token (&84) is found; and lo the end o f 
quotes, i f a quote symbol (&22) ASCI I 34 is 
found. I f the line delects ihe Rem token (&F4) 
rhen, depending on the option, either the rest 
o f the line is replaced w i l h spaces, or the 
whole line is replaced w i th spaces. Th is is 
done bv 

FN REM CRUNCH 
which uses FN-Get-String to examine the first 

Icontinued on page 129) 
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IMR.IN N IN I . )UNTX ' I ' . ' :•* •iijuo t l t i 1 IM- X-t Hit 1 n.MX • 1 
IRTFT.'-I Rtfint LILKL I NTL KVHHUI '.-',A C*. -V1K. . • III 
ISTW ir "AOAEFF. ••x TOO NET ATMRR • IDOW • X'4CK) rr.txr iif.M(i •Kx-rrtcwr ADO i" x 1 
LJ(.TN AOONCOAI -ADDRCSBXI1 E6410 IR irt ioat.x-H' f i N«IV APOHR-I'J--rnrwr At-NI I1 • I •JIW I • •-. AOGACMX LIT 
INFTTIRI until ADDRFSS'T r.rio HR COCHIK'CJ* COIIKI)!-) l',r,r.ii -.•UIUMITI* EMAREOC 
FOONOORI 1 MIC DOM ; :IR- OL HIM*) VSOIW 0FI«N IMOOUTLIR.B t Atl:'-> ••: nut L I 
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. ,I,I.4 KOII' fltioei ;X-ATJI",I . C r.c - F« or 

1*1 r 1 IFT iltnifn-AODril 'I'LXL I AN II 1 • " X NTSDM MIX* I 
HSAK' 1 •(«-:•.. CHTVORT i. •••sijo K J ' t svnpril T.TF'LL 1511 • 
i>» iininn.-i 'SI v> tf nlJDW MM.': I t n nuin.i >;t.V.-i 1, mi • . . n'lii •' . 
START 1 ;Hcr, TRCKT ALDRCTJSI; 2S14A ntriAt 

• n» i- I'II otmi'i n* • i pt«t WIHI 73I9A ^INKI K'.'VTOIMFT'.X 
yn • AtlDft ,',1'ADM'l 7SI*<| it n 11 • i .mo t • vinn .i 
. - .• rAT Ifl 1 To • > LIZ** T. AUdHĈ -X* 1 
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I-*< ININI ' f UR- L.IN I.' .'1 IRM • 

, « | Y TI IF.rnii R I. .'IN •• -.sf,. ••.II' 'NIL- I >•.•!-. I V I I ' x TI R«# C "troo • '1 '.'l\l l hi " | V | 
OUNIX-CILF CIIUH'L 1 •SJIO IF 5TA«T CI*'CVFTIXR.X NIR V̂MDCI.'-: RR AND V- I - tax rsn 01 TRKWJLX :T O 

t r tirrrriNv. ,»M- ' R«« ( wr. "rrrrir AOB'-I • <»R « I • MiCRrrssx I I - - - TH TT RUFWH^X-1' RUFM TRI« r sr - RAI nr 
Ml W H k H r t M l t A' -I , .-u AM-I «.« ' -it-mt it4i%>ltCMI • ' I • ••' IIMTXM •^IAO Ml IN J KtAKlAOaaCSMI . If •IKfJI.' flo^ll ' X- ?t 0" ll!tlf.r APB»CBSt'-9J lilt lu • 11' FV-HIU n • l|l| 1 M 7S310 I TRR.IV. :> ..DDNINX , o NOORCR.R,". ADBAI «x 
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ATTENTION 
All Games Programmers 

If you can feed our 
DRAGON we can make 

Your Fortune 

W e urgent ly require top qual i ty original games 
programmes, arcade or otherwise, for the 

DRAGON 32 
Whethe r y o u are young or old, experienced or new to 
the business, yours may be just the game w e are look ing 
for . . . and w e wil l reward you by paying the highest 
royalties and featur ing your work in our nat ional 
advert is ing campaign and our latest games catalogue. 
Send your cassettes w i t h ful l detai ls and instruct ions for 
immedia te appraisal to: 

software 

7 WOODFALL, ASTLEY PARK 
CHORLEY, LANCS, PR7 1XD. 

TOP QUALITY 
MACHINE-CODE 

PROGRAMS 

FOR THE 

KIM 
MICRO 

A 

FROGGER (32K) - - - — £7.9SC«ss«tted 1 95 Disc 
Not just another version of Froggor mis is the proper t«jh quality version thai 
you vo boon waiting (of Graphically brilliant with gapng-moutheif crocodile. 
cJivtng turtles, and frogs thai tie* their legs as they |um;i almo Increasing drK^ulty 
hi-score. responsive controls, sound effects (lies and benus frogs 
ROAD RUNNER I32K) £7 95Cassett»/f 11 95 Disc 
The only fuK feature machine-oorie version of the arcade gamr> available (of thn 
BBC micro Features include scrollingscreen radarDisplay checkpoint Magi, fuol 
gauge, srrwfco scroons. 6 skill levels, rankings, increasing difficulty and sound oflecta 
GALAX1ANS (32K) f 7 95Cass»tte/f 11 95 OIK 
Fast action version ol ihe popidar arcade game. 4 types ol Gtlanlan (in 3 initial soroor, 
formations) swoop down individually Of m groups ol two or ttirro 6skilbevcls hi scori' 
rankings bonus laser basos increa^rig (jfliculty. supi'rt> qraphes and vnrnd 
CENTIPEDE (32K) C7.95Cass«tt«/£11 95Disc 
Incredible arcade type game featuring nausnrooms tiles, snails spiders and 1he 
cmtiprxlcsof cour* CxceMont graphics and sound 6 rHull levels h> woro. mnhino-. 
bonuses and increasing difficulty as the spider* bocorrn more active and 
mushrooms increase 
FRUIT MACHINE <32K) £7.9$CM»n«/£11 96 Disc 
Probably the bist Iruil machine implementation on the mnrVeis This program h-is t 
all HOLD. NUDGE, GAMBLE, movrig reels realistic (nuts and sound effects 
muttple wirmioj lines This is THE I run mnchno program to Suy 
ALIEN DROPOUT (32K) Cf 95 CusseUe'C 11 95 Disc 
Based upon ll» itrc»i*i fjrtme ol 7VGON (nil our version irrprovefl upon tho original 
arcade game iself You have to shoot tho atone out o' thoii boxf- Deface the 
' boxes" fill up Onoe lull ttw aliens lly rtown n*mtle«ly exploding as they tin the 
ground Soitabe lor use with Keyboard or (oystick 
INVAOERS (32K) £7 9iCassette. f i 1.95 Disc 
Supenor version of the otef classic arcade game including a tow oxtfas 48 marching 
invaders drop homtis 1hat orodn your defoncos. and 2 typos ol spaceship fly over 
roloasmg large bombs that penetrate through your defences Hi sct*n ncreasing 
difficulty, superb sound effects and graphics 
SPACE FIGHTER (32K) f 7 . 9SCasse t te /£H 95 Disc 
Arcade-style game based upon features from DfcHfcNOEH and SCRAMBLE i. types 
of monacing alon tire at you and may attempt to ram you. Separate attack phases tuei 
dumps, uslerods. repeating laser cannon smart bombs h-scoie 'ankngs 6 skill 
levels bonuses 
* WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS * 

* * Dnalor enquilifK MniOOrrar • • 

SUPERIOR SOFTWARE 
Dept YC10 
69 Leeds Road, 
Bramhope, Leeds 
Tel; 0532 842714 

DISC SOFTWARF 
AVAll A0I E NOW 

YOUR COMPUTFF . AUGUST 1983 t<127 



EE3I BEEBUG UG—' 
FOR 
THE BBC MICRO 

DEVOTED EXCLUSIVELY TO THE BBC MICRO 

MEMBERSHIP NOW EXCEEDS 18,000 
BRITAIN'S LARGEST COMPUTER USER GROUP 

18,000 members can't be wrong —BEEBUG provides the best support for the BBC Micro. 
BEEBUG Magaz ine- NOW 64 PAGES devoted exclusively to the BBC Micro. 
Programs Hints Et Tips Major Articles News —Reviews —Commentary. 
PLUS members discount scheme with National Retailers. PLUS members Software Library. 
10 Magazines a year. First issue April 1982. Reprints of all issues available to members. 

BALLOONS 
JULY 1983 

HEDGEHOG JUNE 1983 

flflu'r 01 't* Siaond 

ELLIPT0 JUNE 1983 

RETURN OF THE DIAMOND 
JUNE/JULY 1983 

INVASION APRIUMAY 1983 

ANAGRAMS 
JULY 1983 

issue for details 

February Issue: Program Fcorurcs: BEEBMAZE Find your way through th* 
random ma?e. guided by 30 views Irom Inside iho maze an excellent game 
Fl V E • DICf A Urwb implementation ot YAH TZELIR >, a novel dice game. Also a 
listing ol WINDY FIELD ~ a creation Irom Acornsott, SPIROPLOT screen dood 
lei. and a complete memory display program in a user key. Plus Machine Code 
Screen Dumps lor the Epson and Seikosha Printers; articles on USING FILES. 
IDEASON ANIMATION UncludinqHRotatingCubepioflram). an Introduction to 
the Useol Protedurus, a Survey of Books on the BBC Micro, and a Roundup ot 
Disc System H nts. PLUS a variety of HINTS, TIPS AND INFO, including a single 
VDUcommandto pertorma SIDEWAYS SCROLL. 

March Issue Program Features: Life I32KI. Artillery Duel (16K• 32K>, 
Square Dance. 3 0 Rotation twill rotate any objoctl. Printers (or the BBC micro 
— Review of Epson. Seikosha, Tandy and Olivetti. What to do with the new 
OpuMiin;) System, Disc Formatloi Program, and lull Disc instruction set. 
Newcomers aiticle on Text and Graphics Windows. FLUS How to get a new 
Operating System ROM and a special (leal on Wordwise (members only I 

Ap r i l /May Issue Special Anniversary Issue Contains index to the 
who le of BEEBUG Volume 1 Music Composer - create complex 3 part 
harmonics wilh this synthesiser Program Colour bar chart generator 
program. Beeb implementation of the Connoct Four Game Invasion a 
16k Plus Review o l Tape Recorders for the Beob; a Basic Program Editor, 
which lists var ables and procedures, and executes Fin J and Meplace in a Basic 
Program. Reviews o l Acornsof t Games and the Torch Z80 Disc Pack. Disc 
Menu Program Newcomers introduction to Mod< 7. How to save the 
unsavable; and a routine lo print Double Height Characters in all modes 

June Issue: Program Features: 'Return of the Diamond' A 16k adventure 
game, "hedgehog' a well implemented 'frogger' typegame, and Ell ipto. Create 
your own off the shell sound effects with Sound Wizurd. Plus j r tides on Using 
Files, Rotat ing and Expanding Characters, Using Printers, and How to 
mu l t i program the User Keys. Reviews ol The Hobbit Floppy Tape 
System. Adventure Gnrncs, ondoCompnrotivc Roviewol Wordwieoand 
View. Plus FX Call Update. Disc Program Auto-reloentor. Wordwise 

Update, and mon? BBC Book Reviews 
Ju ly Issue: Games: Robot Attack (32K) and Anagrams, a 16K word game. 
Watching the Beeb al work — a simple program to show your micro at work. 
An introduction to discs — whai are they and aie they worih getting. Balloons 

a coloured animation. Make your micro speak tike Kenneth Kendal Bad 
Program Lister lists programs even when the corrputer pronounces them 
'bad'. Reviews ot Epson and Seikosha's new printers. Five books of programs 
reviewed, plus more software reviews. Using Files pert 4. A full disc sector 
editor program to read and retrieve lost disc files. And how to modify 
Acornsoft's Planetoid. Plus hosts of useful hints. 

BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY 
offers members a g rowing range of software f rom 

P3 R0 p«r nassette. 

BEEBUG NEW OPERATING SYSTEM OFFER 
BEEBUG members cennow obtain the new 1 2 OPERATING SYSTEM 

ROM al around HALF PRICE 
See BEEBUG Magazine February, March or April lor details 

As a result ol BEEBUG negotiations with Acoin the ROM now may also be 
offered by olher I I S « I groups to llieir members 

1. Starfue I32KI 2 Moonlander (16KI 3D Notighls and Crosses I3PKJ. 3. 
Shape Match(16KI Mindhcnder I16K) 4 Magic be i32K> b Cylon Attack 
I32K). 6 Astro Tracker (32KI. 
Utilities. 1. Disassembler (16KI. Redefine II6K). Mini Text Ed (32K) 
Appl icat ions 1 Superplol I32KI. 2 Masterlile <32K 

13% DISCOUNT TO MEMDE.R3 ON THE EXCELLENT WORDWISE 
WORD PROCESSING PACKAGE THIS REPRESENTS A SAVING OF 

OVER fS OO 

Send £1.00 £r SAE for Sample 
Membership: UK £5.40 for six months, £9.90 for one year. 

Overseas one year only: Europe £16.00, Middle East £19.00, Americas & Africa £21.00, Other countries £23.00 
Make cheque to BEEBUG and send to BEEBUG Dept 4a, PO Box 109, Baker Street. High Wycombe, Bucks HP11 2TD. 

Send editorial material to: The Editor, BEEBUG, PO BOX 50, St. Albans, Herts AL1 2AR 
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(continued from page 127) 
word o f the Rem statement, l is debug opt ion 
is choscri and i f ihe first word is Debug then 
FN-Start-Line is followed by FN-Hnd-I . ine; or 
else FN-End Line is called directly. 

The routine also contains a switch called 
Assembler"^ which is turned on or o fThy the 
occurrence o f the assembler markers. I f the 
switch is on, then ihe assembler comment 
delineator is acted on in the same way; but the 
blanking-out o f lines can finish when a mult i -
line delineator is found. 

Th is section is followed by the re-variable 
section which renames all variables. Its 
stepping routine is largely identical to that o f 
dc-Rcm, the major differences arc that lines 
beginning wi th A* are left intact. 

Hex numbers are skipped over as the system 
cannot decide between variable A B C D and 
number A B C A . The assembler delineators arc 
also used to change the value of the variable 
string-length; which is uied to decide i f an 
encountered variable is long enough to be 
replaced. T h e main action routine 

FN ONE VAR 
is called when a valid start character is 
encountered. One-V'ar firstly attempts to 
identi fy the type o f variable/name by looking 
backwards for the F N or Froc token (&A4 and 
&F2). I f these are found, then the Tvpc% 
attribute can be set. Af ter tile sir ing has been 
extracted, then ihe new string is produced by 

FN MAKE STRING 
The str ing is produced by a number from 

the array string-array%(2). 0 is for function; 1 
for procedures and 2 for variables. 

10 CLS 
20 PRINTTABlA.Jl -L CBUMOCR-
VI «*<NTnt»<vi -AMHHM tn wxmi* to -
40 PttlNTIAB<2l 'tjtAOCH FOR 01V/CN MM NUnlK 
BO MITNNAB(?I 'oiARtiMe r«on OIVCN Aawtrnn.-
AOraiHiiAiK/i'i(vutfl into ntnuNv H I I W mint 7" 
TO W D N I H U K I F M L P K H . ON ENTRY F IRBT INTEGER" 
OO pftlMTTAD I 71 'IWlM l[R 10 BTAUT AOOACIfr 
W P*INFIAB<7)-<F Fltei SFCUMI 18 I l » NllHIWH,* 

100 P*INMA»{2I'-0N l l t l LOCATION 170 SCT TO 1FF" 
110 PniNTTAB<2) *FGR BUCE33 AMI lOO rt» rAHUM.1 
l?o rt*iMTt«K»rul«n Maai i r r wwraniMi nr lmcnr 
I JO Kit IH11AB I 71 • AND IK WIN MLOCArAIHt -
1*0 MJINTTAe(2,7JL-F«I.B8 l i t U>ACt BAA TO DTA#*1"| 
190 Rtrr*Tinrw-ONsrx-oeT1L«rii x-37 
iu> mini r 
170 HIHCrt-HIMCB 195 
too Sin PXI39 
n o B*eex-*fcoo 
200 ADDX-174 
210 tNDICX-170 
13t> F U R TOIX-O to 3 BTT.P 3 
2SO PX-tllt«r 
2401OT fOTX 
290.S1AMTX 
2AOI 0A BABE t. • I 
270BTA LTD 
7not CA w m o 
J*OHTA 4,71 
•OOLDA DAGCX*4 
3 | OFLTA 177 
)20> DA «W1<J 
soar A 17» 
540XDY to 
raiM i i r a i . t 
3AOSTA 171 

3 701 OA <1721,V 
3O0UTA 47L 
3*01 NY 
44IOI OA 11701 , * 
4IOBTA I7j 
4201 DA <1721 ,Y 
4JOB1A 477 
4401. OA rv» 
450QTA 1NOICI 
460. navtan* 
4/OJSR IHCADD 
4«0< DV ro 
4YOFDA IADDXI,Y 
v u n ' FMMI 
910BNC juvoven 
3?QJflR FINItW 
!t».JIMRMIt 
940GW ClOD 
WDM Jill lltfTW7 
V>OJB« TtST 

770MTS 4701 DA 171 '00. 1NT.A00 vt(nn« A 7»ortr <790ASL A UOOI DA 174 I0001NV OtOADC CI lOlOtOt (1741,Y ItTOHTA 174 I020BTA 173 urn DA 179 I030CW 177 • 40ADC to I040WU PFRMAI, PS ICtOIlTA 179 10900TB BOOFTIM 1060. POtMALPD 1170. t*Bt I07CH.DA 177 OOOl t l I04ULTT 1/1 IWOl OA <1741.* WWW CfRTAlH 
«OA6C A 1IO0ATS YlOAOl A lllO.CfttlAIN 1 V70HTA 171 tlTOCOA cirr 
VSOAWD tlCO 1130BTA 170 
7401 NT 1140KIB •rstm ow <1741,v 1190) •MOKIA 172 

S70. JUBP0VTR2 
W* OA 170 
avgerr I UI 
booara riNifwp 
MOTIF Fin 
fcvoMEO t iNiu«n 
430JTP naHtDM 
A4o.FtNiatiro 
A30HTH 
110.FINISH 
ATOTtlA 

I N C M O 
kta ot co 
700LDA lAOOXI.y 
7 loo** Tirr 
? ton* JltKMHt 
7304-0A 10 
740BTA INDICX 
790. JLTFOVFtH 
740H.A 

lll.O M XT 
11 70 Afti«JNSH-<W t 
I1H0 CLS lfftlNtlAB<b,J>-COOC ASSEMBLED" 
1190 IH INI TAB 121 'TKf.G!i 9 TO HAKF A COPY" 
1700 PAINtTABt2> "OF til, OfLIK t I ODt . ' 
1210 Ht-Ht-AI 
I2TO Ml WWUt X-OET 
I2SO nearamif xho Mptwtit x on 170 
i74o lartti wwomsx-in 
ITiij «OPI I .2 
1740 «OAVt -ciNTCAoNCtr 7ATW. 7t:oi 
1770 •Oft I , I 

Listing 2, Line cruncher. 

Wi th in the assembler two other consider-
ations apply. First ly, the interpreter stores op-
codes as rhree ASCI I characters, not as a 
token. To avoid these being re-variabled then 
the min imum length o f variables which w i l l 
trigger I'roc-Rcpiace is increased f rom three lo 
four. Any thrcc-characier variables outside the 
assembler w i l l cause the op-codes to be re-
var iabled w i t h disastrous consequences. 
Accordingly variables such as I D A , ASC, etc, 
should not be used i f the assembler is being 
used. Secondly, a space must separate the code 
f rom the address in assembler, to avoid the 
compactor recognising it as a variable. T o 
prevent this space f rom being removed by the 
line-pack routine it is replaced by 

CHRSO 
in re-variable and changed back in down copy: 
Finish%. 

The system does not discriminate between 
codes which require an address and those 
which do not — so a space must fol low all 
codes. The linc-packing routine works by 
replacing the four-byte line delineator wi th a 
colon and three spaces. Lines which start w i th 
an asterisk have lo be left alone in their entirety. 
Lines which include an I f or Rem statement 
have to be the last old line packed on to the end 
o f the new line. Any line which starts wi th a 
De f statement or which is referenced by a 
Gosub or Goto has lo be put at the start o f a 
new line. 

DON'T MISS THIS INCREDIBLE OFFER! ^ 

50 GAMES £9 95/ 
CASSETTE 50 FOR YOUR MICRO 

GALACTIC ATTACK 
SPACE MISSION 
LUNAR t ANOF R 
PLASMA OOLT 
STARTREK 
R ADAH LANDING 
ArTACKfP 
GALACTIC DOGFIOMT 
ZI0N ATTACK 
IVASIVF AC, HON 
0X0 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN) 
o l d m m s 
THIN ICE 

SU7E EATfR 
OPBITTER 
MOTOHWAY 
FORCE FIELD 
NI f/ 
HlNNEl FSCAPF 
BARRll JUW 
CA«I\0N8ALL BATTLE 
OVERTAKE 
S i t t ing TAdotT 
SMASH THE WINDOWS 
SPACE SHIP 
JFI R LIGHT 
PHASER 
INTRUDER 
INFFRMO 
GHOSTS 

SUBMARINES 
ROCKET LAUNCH 
PLANETS 
BLACK HOLE 
OVMAMITF 
OO YOUR SUVIS 
OERBY DASH 
SPACE SEARCH 
IJN.'VFRSE 
«ATS 
TANKER 
fA ÎACHUTe 
JETMOBU R 
HIGH RISE 
THE FORCE 
EXCHANGE 

NOW AVAILABLE FOR 
s i n c z l a i i -

SPECTRUM 
ZXB1 
LYNX 
DRAGON 
ATARi 

f | c i p p k z 
IONOISI A 
CAS"+ I t t I 

ACORN 
ATOM 
O R i C - 1 

SHARP 
NEW BRAIN 

OOOAIB 

DIRECT TL ORDER FOR 

MINIMUM SIZE COMPUTER REQUIRED ONL Y 

CASCADES HOUSE 
BARQAN'S LANE 
LLANDOGO 
GWENT 
S.WALES NPS4PA 

SUPPLY CASSETTE SO F O * 

«mck>w cheque/P O 

Address 

COUPI) TFP I 
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I P T H L O R I E N ( 8 ) 
WARMASTERS 

BATTLE YOUR WAY THROUGH 
TIME WITH WARGAMES FROM 

ANCIENT GREECE TO THE 21st CENTURY 

470 

431 

i m 

1201 

1800 

1861 

1944 

13% 

TYRANT OF ATHENS 
adventure warggme 
ZX81 16K Spectrum 16K 
Dragon 32 : Tandy Color 32K 

PELOPONNESIAN WAR 
diplornacg ant atrategic Wrt'Qumn 
7X B1 IRK 

R O M A N E M P I R E 
Miatagk wurnjanw with 3 i rvrh ot 
(>l»v 
2X81 16K : Spectrum 16K 
Dragon 32 : Tandy Color 32K 
Atari 40& 800 48K 
BBC Model B 

SAMURAI WARRIOR 
ndvwiture gome ri medwval Japan 
2X81 16K Spectrum 1»K 
Dragon 37 

WARLORD 
adventure wtrgame set in medieval 
Japan 3 levfte of play 
ZX81 16K Spactrum 48K 
Dragon 32 : Tandy Color 32K 
(coming i con for Atari and 
ORIC 1 48K) 

PRIVATEER 
raal mm giiphict g e r m to sink 
French waretips. 
Combined cassette contain* 
both 

ZXffl 16K AND Spectrum 48K 
for only f4 fO 

JOHNNY REB 
all g raphs wargamo for 1 or 2 
player* manoevering troops on a 
battle field 
Spectrum 4IK 

PARAS 
ntl graphics wargnme to destroy 
ortomy bnrigr 
2 b>ttl«fiek* 10 ievek of play 
BBC Model B 

RED WE ED 
.<11 graphics waigame in which you 

[irr-vrrr I itw Manions end 
Kedwood roa:h London. 
Spectrum 4IK 

BATTLEZONE 2000 
•ill (K ip * * * tactical wvganw to 
destroy the supemnk before it 
H c a t m from the map 10 level* ot 
play 
BBC Model B 

L O T H J L O R I E N l l 

RCDW&D 
k"Mn*rivr-<i 

PROGRAMMERS hfltp fin the gap* is-th your wsrgamr; 
Mrtr hnir corlfi programmers wanted 

ZX8116K 
Spectrum 
Atari 

PRICES 
C4.50 BBC B 
Lb. b(J Dragons 

£12.50 Tandy 

C6.95 
tb.95 
£7.95 

AvaSabU/ from tmttm lottsva/e shops or direct by mti! order Access Nimbe* Chetfttrx im 
Hotel On/on Please poytbie to: 

M.C. LOTHLORIEN E v ^ 
Depi YC8, 4 Granby Road, Cheadle Hulme. Cheshire SK8 6LS 

LYNDENHURST LTD 

Any Spectrum 

MAGIC WORM 
£4.95 

Accept the challenge of guiding Magic Worm 
on his journey to the secret cavern. Use your 
skill and nerve to overcome the many 
obstacles you will meet along the way. 
Complete the dangerous journey into the 
cavern and overcome the final challenge of the 
bottomless pit and the game is yours! 

Please send cheques/P.O.'s/cash to 

L Y N D E N H U R S T L IMITED, 
38 ASHLEY R O A D , L O N D O N N19 3AF 

Overseas orders £5.95 per cassette. 

ALL OPERATING 3 2 K / / 
SYSTEMS 

A fuM t.'it,' pro! **< tlmulttiori tvaltM o1 (he Alort 7471 r**1 ntpurenl rul. •1'M>'J. 
30 rjrwlv view I H e i t t v o * <y Cialwc«l dull. Tovir<| pwitet p-ji S Ort.'l nucobl D«TOn»1r«on 
•PproKtiaad lirdi"<, Full vtufttir tv clirg cifogi»T. A-c* chnrt runs iM H>glu (Jin FVIIM'IIJ 

FLIGHT 
SIMULATOR 

Se BRIEFING 

f m A new concept, a new classic 

Wolf puck III 
BBC 32K, all operating systems 

Combat b r ie f i i g end program 
J^^^^S* / sorttet imoi your rust warning is a uincmg disruptoi 

•CUWWm.T oe Uniirii surikirvu tram beyond - lometimet limy 
.^• t f lbf JTLmlit̂ uL motniiaiito cln-ifl at hand You arc either Quick or 

"icaowt wo dnartl"' "A think, zap ani think again ganwt" 
T(i» n KOCH tufulil ve irotop witmcg lull crtoii- SluligU gieiitiKJ b wind Wil-iule |Kp conpol <«• n Vip h t> Ir* awn ntwit Mnti detUr » J I Vim or ewwriv. mum VI G>->»1 %tf«tfjr -mai hv mwigv 
h p>i»rot>on Poor ayrtwl >»/,jf ka by deathl Itn.r .«» i.. »li>»i rnu>l.. i Rvouig tuta tuiinn. nl-
anlecK swjrp 
KREMLIN mult" lev*' mufr »»c»c< wirli Oflmjins bcmb-JO qrapnica ih quit" 
*>t>lof> oplp(y> 
H A R M O N Y Mrtanlo . JDlwui i ' i r i .1 Kiû iJ i-wiu (JrivM 

WOHD Ft HltCT vnullr tul lo- Htv 40 M CHll">'l wwrt pi T««M ft loi n.v V>|||M 
OLAUHS ONLV PHASE I'HOl.t I090]l 206D7S ROYALTIES DOC PAYS Tllf BCS* rOR Tll[ BfSt 

Orders to: Oocto- Soft. 258 Coneygree 
fld . Peterborough PE2 8LR 
NO ent'as all p r c n lulty mclusivr 

• Special otter t l off 
tor 2 items, f2 off 
tor 3 Item*, etc 

copies of 
cop«» of 
cop*s ol 

. cop of 
copes of 

747 @ f 7 95 
WoHpack C7 95 

Krcn.lir, f6 95 
MornKinv t6.95 

Word Poitect f9 95 
TOTAL t 

Name 
Adilrpnx 

DOCTOR SOFT 
ADVANCED SOFTWARE 
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^ M a r t e c h D u r e l l 
. . . a spectacular range of software 

COMPUTER MODERATED 
BOARD GAMES 

The original and campleteiy unique two player games ol cunning 
and strategy. For the more demanding games enthusiasts amongst 
us. 
Both games available on ZX81 (16K). Spectrum (48K;, BBC B . 
Dragon 32, Commodore 64, Atari 800 Each Game £14.75 

OTHER GAMES 

JUNGLE TROUBLE! (Spectrum 16K/48K) 

A highly addictive and very tunny pure machine code game s«t in 
the depths of the African |ungle Lurking crocodiles, marauding 
apes, the pit ol fire Come back Tarcan All is forgiven'! 

£6.95 

BLASTERMIND (Spectrum 48K only) 

We have yet to find a more infuriating and downright nde version 
of a well known game you too can have insults heaped upon you, 
as you struggle to beal a very sarcastic opponent Even cheating 
won't work Very addictive — until you throw the computer into the 
T V screen 

£6.95 

THE QUEST OF MERRAVIO (Vic-20 <16K» 

A very challenging adventure Will accept and act up to nine word 
sentences Can you even find the magical tirestone of the Dwarves 
let alone wrest it tram the Dragon of Thargon' 

£7.95 

HARRIER ATTACK (Any ORIC-1) 

Pure machine code, supertast. action packed, highly addictive 
arcade style game equiring great skill This game is everything an 
arcade fanalic could ever hope for" 

£6.06 

All Mail Orders (inc. p & p.) to 

V 

ADD ON MEMORY for your 
SINCLAIR SPECTRUM 

I ssue 2 w i t h dark gray keys 

M B y t e s to 48K Bytes Upgrade 
Kit c o m p r i s e s 8 c h i p s w h i c h s imp l y p u s h 

i n to s o c k e t s & c o m e c o m p l e t e w i t h 
fu l l s i n s t r u c t i o n s 

£29-50 inc P&P & VAT 

ATARI 800 
16K Bytes Memory Board 

Kit c o m p r i s e s p r i n t e d c i r cu i t board 
w h i c h s i m p l y p l u g s in & c o m e s c o m p l e t e w i t h 

fu l l i n s t r u c t i o n s 

£39-50 
inc P&P & VAT 

Or buy 2 
for only 

PLUS 

£69-50 
Inc P&P & VAT 

Superb programmers Flight 
System Game for Applell D0S3-3 

• Total IFR & VFR s y s t e m inc 2 0 - p r o g r a m m e s for 
learners & p ro fess iona l p i l o t s o f real aerop lanes . 
• Real t i m e fu l l c o l o u r p i c t u re g raph ics l ike your 
TV p ic ture , NOT o l d f a s h i o n e d f l i cke r ing vec tor l ines. 
• A l l nav iga t ion i n s t r u m e n t s necessary for f l y i ng 
Real a i rc ra f t , in Real a i r space in the Real w o r l d 
• App roaches /scene ry for any wor ld a i rpor t may be 
keyed in us i ng SEED & PiX p r o g r a m m e s in t h i s 
i nc red ib le package. 
• A f l ight pa th X-Y 
p lo t — Natura l l y ! r n 

• Casse t te or JL V f l . U l 1 Trade Enqu i r ies 
F loppy Disk o w J i J w W e l c o m e 

inc P&P & VAT 

PLEASE SUPPLY 

Add on Memory tor Sinclair Spect rum Qty 

Add On Memory for Atari 800 Qty 
Apple II Flight System Game tape 
or Floppy — 

£ 

or Floppy 
Value of cheque enclosed payable l o 
Sun Comput ing 

Or 
Please charge my Access or VISA card No: 

Qty. 

Off ic ia l Government and Local Counci l orders welcomed 

Name: 
Address: 

Tel No 

Sun Computing Services Limited 
Concorde House, St. Anthony 's Way. Felt l 
Telephone 01 890 1440 Tetox 0954428 SI 

Feltham. Middlesex, TW14 ONH 
SUNCOM G 

J 
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( i r J C u i S v J O t j 

32K 

f l f lU t i f d rtlf Q C ? ^ ^ 
So^KwA Pack 

I cAuquA I f o W ( 
s a ^ c n c : p L U 5 ^ o l t d 

NO * i U p ftMJrt) ( ^ £ £ p 0 6 T 

U A ^ f t o u i 

Cl -U2S- fc8f l3 ^ ^ O L g s e x w U O f i t f 
^ M l t M 7 ^ , 

I . D A T A 

/ - S R T I R C F L M T I E O L 

3 - M A t u i J t LIST 

4 - |MWVG£ /ttATtffleM 

(u ia . ) (r,, QjAWA^/tCiAL A(C" 

G U Y - 4 ^ 0 S W W K 

SPECTRUM 4 

RAM UPGRADE 
16K-48K , P 

9 

W 

6 

EASY TO FIT. 
CHIPS JUST 
PLUG IN. 
NO SOLDERING. 
SENT WITHIN 10 
DAYS 

ISSUE TWO 
MACHINES ONLY 
(BLUE KEYS) 

i*».A.E.for details, 
please. 

t * t » * * « « * * » * 

DISPLAY INSTRUCTION SHEET 
Get the best possible results f r o m your Spectrum. 
Deals w i t h yel lowish wh i te , wobb l i ng colours etc. 
Send £1 plus Stamped Addressed Envelope 

M A I L ORDERS O N L Y . Cheques/P.Os t o : 
F O U N T A I N COMPUTERS L I M I T E D 
Bishops Cour t , 
B i s h o p s t o k e , S O R R Y , N O O V E R S E A S 
E A S T L E I G H O R D E R S A C C E P T E D 
H a n t s , S O 5 6 P E ( inc lud ing BFPO, Channol 
(0703) 616505 Islands and Ei re) . 

SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 

SPECTRUM FAMILY LEARNING SERIES 
Use our Computer Assisted Learning PACks to help your 
children w i n their school work . The programs in the series 
use moving colour graphics and sound to make learning 
more enjoyable. Each pack contains four programs and is 
suitable for use wi th the 16K or 48K Spestrum. Program 
notes are supplied. 
CALPAC FL1 (5 to 8 years) £7.50 
Tens and units addit ion and subtract ion with detailed help 
facilities; pcwerfu l . easy to use drawing program; English 
comprehension applied to American Indians. 
CALPAC FL2 17 to 10 years) £7.50 
Roman history; spelling tester w i th easy entry of your own 
lists; flexible table-tester; homophones. 
CALPAC FL3 (9 to 12 years) £7.50 
Nouns, veibs, ddjeutives and adverbs, louses of verbs; 
biology of the f lower; long division tu tor . 
The programs are ideal for the ages stated, but could be 
used by anyone requiring revision of these areas of study at 
any age. 
CALPAC C1 O-LEVEL CHEMISTRY £7.50 
Four clearly presented revision/tutor ial programs. The 
subject matter has been carefully structured to cover the 
most important aspects o f : 
* Elements, compounds and mixtures. 
* Structure, bond ing and properties. 
* Redox, electrolysis and the activity series. 
* Acids, bases and salts. 
48K Spectrum and 16K ZX81 versions of the cassette are 
available. Please specify wh ich you require. 
Professions! Computer Assisted Learning materials f rom: 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent, St Johns, 

Woking, Surrey GU21 1UF. 
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DRA30N STORE 

SEARCH 
H o w IK) YOU store and retrieve text data, for 
example, journal reletences on the Dragon? 
Well , you could use the string arrays in Husk, 
but these use five extra bytes of memory p a 
siring. Storing on tape and searching arc also 
lathei slow. Why not put the data straight into 
memory, merely delimiting the strings wi th a 
suitable terminator? 

This program uses machine-code routines 
under basic control, to do just thai. It then 
allows you to search for a key word, or 
combination of characters and spaces, and wi l l 
display the whole o f the entry containing the 
key " w o r d " . 

For first-time loading, switch the machine 
oil', then 011, and load the decimal machine 
codes using the program supplied. Note that 
the code must be loaded f rom Address 2943 
deuuul . There are 150 bytes to load Before 
doing anything else, save this to tape as a 
machnc code file 

CSAVEM'MC",2943,3093,150 
Now turn the machine ofl", then on, type 

POKE25.6 
enter New, enter and load the Basic program as 
listed. Do not add any spaces as memory is 
tight. Finally, Save the Basic file in the usual 
way. 

I H I * HRUGKRM 

Program for loading decimal machine codes. 

k m W ^ i B M ^ ^ ^ ^ I W W l F SIRTtWKTS. 
3 REM R5 MANY RS YOU HEED BETWEEN LIMES: It) 

REM SET THE PRRTITION. E.G. CLERP1CW0 '-^M I HEN RUN 
RND RNSWER THE PROMPTS. 

REM EXRMPLE FUR IHt FIRST B U M UF MHHlNfc LUDE Mil- I HI-
REN FLIGHT SIMULATOR, S IS 32256, HND H IS IZZ. 
REN 
REM 

D R T R 2 0 1 , 0 , 0 , 2 5 3 • 1 2 7 . t t c . . o r HEX. l.OCtS. 
DRTR t t c . 
INPUT"STARTING RDDRESS DEC."*S 
INPUT"NUMBER OF G0DE3, DEL . " , N 
FOR X«1 TO N RERD R POKE' S*X>-H HEX I X 
REM 
REM FOR HEX,/ LINE 70 SHOULD BE <PEMUVE REM.> 
REN FOR X»1 TO N RERD R* P0KE< S+X >, VRLC "K-H" *H» - N E T X 
CLS'PRINT"CUOES LORDED. NOW SRVE I I RS R" * "MRCHINE LUDE FILE 
HND THEN" • "i-RH 

THIS BRSIC PPOGRRM." 

4 

3 
6 
7 
8 
10 
20 
50 
60 
70 
71 
72 
73 
00 

For subsequent loading and runn ing type 
POKE25.6 

enter New, enter and Cload the Basic from 
tape. Now type 

CLEAR512.2943 
and CLoudM the machine code from tape. 
Type Run enter and the machine wi l l prompt 
you with "Start at address?"(decimal) which 
musi be 3134 or above. Addresses 3134 to 
32757 arc now free fcr storage. You wi l l now 
see a "S , ! . or C?" prompt, that is, search, load 
or clear. It is best to dear the memory before 
creating a new file, so respond " C " this is 
error-trapped to avoid disasteis. The program 
wi l l stop, so rerun 11 and put the starting 
address in again. You can now put in text up 
to 255 characters using any character exccpt 
asterisk and hash, which are reserved for 
program use. Each time you press Return, 
your entry is stored, and your position in 
memory is displayed. Press Break to leave this 
routine. 

T o search, rerun and answer 3134 to the 
address prompt, and S to the " S , L , C " 
prompt. You wi l l now be asked for a string, 
maximum length 32 characters, and excluding 
asterisk or hash as before. The program wi l l 
find the first entry, display all o f i t , not just the 
search word, and ihenask "Com?" . Type Y to 
go on. You wi l l see "Finished" when all the 
strings have been found. 

(continued on page 135) 

YOUR COMPUTER. AOGUST 1983 133 



_ SINCLAIR 
ADD-ON12EES, 

from 16k — 48k 
W i t h our ME48 memory expansion add-ons 
your ZX Spectrum can Increase Its capacity 
by up to three times. 
• No soldering • easy to fit * simply plug 
in • fully guaranteed • no loss of memory 
through wobble or white out. 
NB. Before ordering your Spectrum add-on Dtease check 
wh ich Spectrum you have in your possession 
A t the back of the ZX Spectrum the metallic contact strips 
can be clearly v iewed In the series A the space separating 
the strips is the same w i d t h as the strips In the series B 
the strips are twice as w ide as the space between. 

SPECTRUM ZX81 
ME 16-48 Series A £34.50 

Series B £23.00 
ME 16-80 Series B £46.00 
FITTINGflTESTfNG SERVICE. While-you-wait, personal 
callers Monday-Friday 9 30-5.00, £3 00 
By return registered post £7.00. 

ME1-16 £19.25 
ME 1-64 £44.25 

ZX81 & SPECTRUM 
SSI SPEECH SYNTHESISER 

SIZE 3 ' / 2 "X S W X 1" 
• Make amazing speech effects with your 

ZX Spectrum. 
• Specially designed for use with your 

Spectrum. Just plugs In, no dismantling or 
soldering, 

• No power pack, leads, batteries or other 
extras. 

• Ample volume for built In loudspeaker, 
Manual Volume Control on panel. Can be 
plugged In to Existing hl-fl system. 

• Uses no memory addresses. 
+ F r i f D i c t i o n a r y o f Sounds. 

SSI SPEECH SYNTHESISER £39.00 

{ N E W LEVEL-VU PRISM 
Al lows you to see your tape 

" ^ ^ c o u n t e r wi thout moving from your seat! 
• attaches easily to recorder body or lid 
* fits most recorders Including Radio Shack, 

Vlc-20, Atari 
• greatly magnifies counter 

numerals LVP £3.99 
* All Items are normally despatched within 24 hours 

COMPUTERW—l 
7-9 Thane Works, Thane Villas, London N7 Tel 01-609 7919 

TAPE LOAD ANXIETY? 
Vu-Load takes the frustration 

out of loading your ZX81 or Spectrum 
programmes 
* Insures programme load every time 
* monitors tape output level 
* gives positive save Indication 
* detects blank tape without disconnecting 

cassette wires 
* ready to use - no wiring TL £19.99 

EXTERNAL MEMORY 
FOR THE SPECTRUM! 

Upgrade your Spectrum to 48K w i th 
the n e w ME16-48E suitable for series A and B 
* Plugs Into the back of your Spectrum 
* Specially designed to avoid loss of memory 

through wobble or white out 
* Has a piggy back' connector so you can add 

other peripherals like the Spectrum 
printer etc , ME 16-48E £39.95 

MICRO TAPE save it - first time 
on American microtape 
* specially designed for use with 

micro computtn 
* Low drop out occurance • uniform coating 
* High uiiiratlnn l«?vel * So good, we can guarantce them 

for 12 mont-ii AUDIO DIGITAL AD.C12 - 55p AD.C20 - 6Sp 

* Free 23 line memory test programme with 
every add-on. Pott polling 

Please tick the appropriate box to order your Computer Add-on 
Memory Expansion Spectrum ME48 Series A L Series B • 
ZX81 ME 16 L) ME64 • Speech Syntheslsei SSI Spectrum J 
2X81 L Tape Load TL • Level VU LVP £ ME16-48E • 
Audio Digital AD.CI2 L l AD.C20 • 
*IMB. Add 40p Post & Packaging to the prke of all Items. 
I enclose a cheque or postal order for made 
payabie'crossed to Computer Add-ons, or I w o u l d like to 
pay by Access or Barclay Card j p j ^ j and I enter my 
number and signature accordingly *AHO« i$suyiioi<tnivrry 

] [ 
Signature 

Date 

Name 

Address 

Occupation Y£8 
COMPUTER A D D O N S 7-9 Thane Works, Thane Villas London N7 
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(continued from page '33/ 
The file can be saved on tape, together wi th 

the machine-code program, by a CSaveM 
command. Your current position is contained 
in addresses 3092 and 3093, and can be found 
by typing: 

PRINTPEEK(3092I*256 + PEEKI3093) 

I f the answer was 8000. you would then type 

CSAVEM HLE' .2943,8000.5068 

for example. On reloading, the same Peek w i l l 
tell you where to continue adding daifc to your 
fi le, that is, it w i l l give you your starting 
address. 

O E C I M R L L I S T I N G QF M R C H I N f c l - U D b 

2943 190 12 20 134 0 167 

249 57 

142 12 

29 166 

39 

2953 38 

2963 16 

2973 12 

2933 127 

2993 183 

3093 12 

3013 55 

3023 96 

3033 128 

3043 160 

3053 244 

3063 31 

3073 140 127 

3083 57 191 191 

2 0 6 

22 

1 2 8 

59 

0 161 

230 160 

177 12 

32 242 

35 39 

32 0 55 

12 18 129 

18 39 240 

48 191 12 20 16b 

166 130 129 42 

128 140 

1 98 0 ^ 

247 12 

16 39 

54 48 

13 166 

48 ;!2 

127 255 

I 155 

16 190 

38 
129 42 

32 242 

16 190 

155 166 

1 6 6 1 6 0 

128 177 

218 

130 16 142 4 

250 166 128 16b 

39 8 129 i d 39 8 167 

191 12 20 57 134 143 42 

12 14 190 12 20 198 0 

160 129 35 39 167 128 

39 2 32 241 191 12 20 

64 0 0 0 0 0 0 

RSSENBLER 

LIS r IMC. FOR 

S I ( I K E : H U D 

R K i M 
0 0 0 3 0 ORG 2 3 4 3 
& 5 5 5 I TEMP4 £|J0 3 0 3 2 
0 0 9 5 2 TEriP2 EGU 3 0 9 0 
0 0 0 5 3 ENDP EGO *V'FFF 
0 0 0 5 4 TEHP hwU 
0 0 0 5 5 TRBLE EGU 3 0 9 4 
0 0 0 6 0 CSTRRT LDX IEMP4 
0 0 0 r'0 LDR 
0 0 0 8 0 CLERR STft >x+ 
0 0 0 9 0 CI1PX tENL'P 
0 0 1 0 0 BNE CLERR 
0 0 1 1 0 RTS 
0 0 1 3 0 STRRl LDU 
K01-31 LOB # S 0 0 
0 0 1 3 2 TPR 8 , DP 
0 0 1 3 3 LGY #'l H B L t 
0 0 1 4 0 LDB 
W0145 STB TEMP 
0 0 1 5 0 LDX rEMR4 
0 0 1 6 0 LOOP LDR , X+ 
0 0 1 7 0 U I P R TEMP 
0 0 1 3 0 BEG SRME 
0 0 1 * 0 U1PX ttENDP 
0 0 2 0 0 BEG DUNE 1 r 
0 0 2 1 0 BRR LUUP 
0 0 2 2 0 SRI1E PSHU Y / X 
0 0 2 3 0 CGNT LDR .• Y+ 
0 0 2 4 0 S I R TEMP2 
0 0 2 5 0 CMPR # » 2 3 
0 0 2 6 0 BEG OUT 
0 0 2 7 0 LDR 
0 0 2 3 0 CMPR T EMP2 
0 0 2 9 0 BEG CONT 

(listing continued on page 1371 

NUMBER ONE FOR THE DRAGON 
LATEST DRAGONWARE 

ARCADE GAMES: W«i«l Out Itkactolval Origontwwli Ptnli|H»> fS.Sb. Vultures lUragon 
Gabions. Momson,1 fi.95 Drodt Igieet i m nctKm game, Mtxttwtv [6.S. Drone fftnorypp jamn 
Cable Software) [8 )5 Spta' (bemterl Area Radar Controller f/,%. Fiogger [800 
Ih* bust acad* GAM R«T PROTAMIMN' GufcTi lent HOC NNP Warner |W aciMrall 
£8.95. 
A^vwituro Atan 0tfeuy' Ww hnt two parts ol i guru GOK pta u^tl [9 96 Into ih* Labymth 
n»i TUng*. hkmf ffl <K, DMwi1 f? 95. Jun̂ » SA»trK CS 96, Vo4t*w Oungwm (S.00 
BulMht itw Winttnod't ituM.niolh Hog of 0*rtn*i»' £10 00 
JUNIOR PROGRAMS tlabj Oramr fladdy Be*, ftu* mi Koto int. Uownl (SJ5, St Georgt 
and Ih* Oregon' ft96 hraie [850. Infant P*ck Iprenchoot tenet* and iwtilwst £195 Action Pack 
Imano and uniple atuM [395 

UTIU'IES: [dnoi' Assam bfcr Wonrtor cartndgai and maruats Computanu Q045. 
Mm [29,95 RS23J Interlace Unrt (49 50, Monitor Soirt Unit 07.50. Saomandet 
Grephis System [9 95 
BOOKS: Dragon Extravagana' £4 95 Making the Most at youi Dragon thghly 
recamnandedl £695. plus 50p postage: learning to use the Dragon 32" £4.96; Dynamic 
Games tor the Or agon 32 £4,96; Know your Oraoon (a Inendty 
introduction to a Inenrft ccnputeri [595 

DRAGON OWNERS CLUB 
The Dungeon is also the home of the largest Dragon Owneis Club 
in the UK (or, since members are scattered through Europe to 
Africa and the Middle East, should we say the world 'II 
The club mag«ine, Dragon's Teeth, is published monthly and 
includes news, reviews, advice and information exchange for 
dudicatud Dragon bather{, Ftoo momboru' adverts, monthly otters 
(some members have already saved the cost of thair subscription), 
competitions and, for extrovert Dragonards. badges and bomber 
jackets. 
Annua l Membership: £6.00 (£8.00 overseas) 
Six-month Trial Sub £3.25 (£4,25 overseas). 

P.O. Box 4 , A s h b o u r n e . D e r b y s h i r e . D E 6 l A Q . T e l : ( 0 3 3 5 ) 4 4 6 2 6 ' 
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Arcade Action For The 
ZX Spectrum 

If you want Arcade quality control for your Sinclair ZX Spectrum, you II find 
the Protek combination hard to beat. The Interface is compatible with some 

of the best Arcade games from top software publishers including: 
Flight Simulation by Psion 
Slippery Sid by Silversoft 
Spectrapede by Protek 

Plus many more. 
The Protek Joystick Interface is simple to use. It just plugs in at the back of 
your Spectrum and is compatible with any "Atari type" Joystick Connector. 
We recommend the Spectravision Joystick at only £9.95 for a Pistol Grip 
Joystick with a top and base fire button plus specially contoured shape and 

rubber suction cup footing for single hand operation. 
Both units are available separately from 

TRADE 
ENQUIRIES 
WELCOME 

Subject to availability P r i m rorrert 
tt tlm* ot going to proa*. 

COMPUTING LTD. 
Peg Trade Mark 

C yclesdale banh bu i ld ing 
High Slroet, South Queenslerry 
Edinburgh EH30 9HW 
Tel 031-331 4400 
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(listing continued from page 135) 
00300 BRA BAI.K 
00310 BACK PIJLU x>v 
00320 BRA LOUP 
00330 OUT PULU X» Y 
00340 srx TEHP4 
00350 LDH > -X 
Hfl'-JIVS 1 DY 
00356 3CHECK LDR > -x 
00357 CHPR #$2R 
00358 BNE SCHECK 
00359 LDR 
00360 PRINT IDA 
00380 CflPA #*2A 
00390 BEQ DONE IT 
W0391 CMPA #»20 
0 0 3 9 2 BEQ ADJUST 
0 0 4 0 0 RETADJ STA r Y+ 
0 0 4 1 0 3RA PRINT 
0 0 4 2 0 DONEIT 5TX TEMP4 
0 0 4 3 0 DONE RTS 
0 0 4 3 1 HD JUS T _DA 
0 0 4 3 2 BRA RETHDJ 
0 0 4 4 1 VRR c t tU 3 0 8 6 
00443 MEPIEND EQU * 7 F F F 
0 0 4 5 0 INST LDY VRR 
00460 LDX TEHP4 
0W465 LDB # * 0 
00466 TFR B ) DP 
00480 SLOOP LDA r Y+ 
00490 CMPR #923 
00500 3E0 STDONE 
00510 STA , X + 
0 0 5 2 0 CMPX HMEMEND 
130530 BEQ STDONE 
0 0 5 4 0 BRA SLOOP 
00550 STDONE STX TEMP4 
00560 ST0PL0 RTS 
005 70 END 

NB Y o u w i l l P r o b a b l y h a v e t o a s s e m b l e - t h i s P r o 9 r a m t o 
h i g h e r a d d r e s s , e 9 . URC 6 9 4 3 i n I i n * 5fci> a n d t h e n m o v p 
i t d o w n t o s t a r t a t 2 9 4 3 b e f o r e s t o r i n 9 i t c n t a P e . 
T h i s , i s b e c a u s e t h e A s s e m b l e r m a y u s e t h e l o w e r 
m e m o r y i n t h e c o u r s e o f a s s e m b l y . 

2 8 INPUT "STRRT AT A D D R E S S " ; S ' I F S < 3 1 3 4 T H E N 2 0 
23 PQKE< 3 8 9 2 ^ INT< S / 2 5 6 >' POKEC 3 0 9 3 < S -< PEEKC 3 f ^ 2 > * 2 3 6 > > 
30 INPUT " S / L OR C " i B $ 
4 0 I F B * = " S " THEN 1 0 0 0 
4 5 I F B S = " C " THEN 200U 
9 0 POKEC S - l )> 4 2 

CLS 
1 0 0 ' L I N E INPUT " T E X 7 ' " : H » 
110 H * = H » + " * # " 
120 A=VARPTR< R» >+2 • B=*VRRPTR< H * H 3 
130 POKEC 3 0 8 6 ?, PEEKC H ) ' POKEC 3 0 9 7 >, PEEKC B ) 
140 EXEC3054 

P*HfctKA >*256+FEEK.f .3093 > 
155 CLS 1 PR1N TP 1 I F P > = 3 2 7 6 6 THEN P R I N T"F U L L " 1 P U K E 3 2 7 6 7 , 4 2 : E N D 
156 GOTO100 
1000 INPUT " S E R R C H S " ; A * 
1010 R S = A * + " r ' > I F L E N C R » » 3 3 T H E N P R 1 N T " 100 LONG" GOTO1000 
1011 FQRN=1 TO LEN< RS > 
1012 C = A S C ( n i D « < R « , N > > 
1013 POKEC 3 0 9 3 + N >> C 
1014 NEXTN 
1013 CLS 
102O EXEC2956 
1030 I F PEEKC 3 0 9 2 >*256+PEEKC 3 0 9 3 > > - 3 2 7 5 3 THEN PRINT f? 5 0 0 . " F I N I -

SHED" >FND 
1040 INPUT " C O N T ? " ; B » 
1058 I F 8 « = " Y " THEN 1015 
1100 STOP 
2000 I N P U T " C E R T A I N < Y > m j B » 
2 0 1 0 I F B « = " Y " THEN EXEC2943 
2 0 2 0 STOP • 

mm 

* 
r i 

T H E A R C A D I A N 
SPECTRUM 

glff** UtH *}4* tut** 
MVAUm .>,- U< I'* i.l»ll * .td« U*-l 
t i t v «-"•<• fewtl am.n: uii". • 0*ttw •H&1 •*> I.Ĵ M I VouK! 1-rrtkvtM * 
r# a>«1 »*Wtt«l 11 »i > V -f •« « 
• * II l*«*l| ir* Ji» ivwilf I**' 
Oft***" I I It" '*r>m •*»• 
T WILL B H I R^'M* .I ( TI •»• .•! 
tt,' vl Ki . a« tm. un4< 
• «f.-**t>i*. £«••*<*•, * ^mf lu -.-on n ii jr w ** a mriS* , «•»-••» 
in<i.u **•»»>• -*«r' |<< 
U> AM* »l l*iHtHtf. *>'lt #•!» • il IAUI* 1 <• •»• •« BJ -jMl'l IftNIOflD « »>-• i« h«« 1U +4 IHIM • Irratl VwtN »mjl« ' ' * 
foil M<*» >IM tU. I umAi "•*« 
•us Kilo itXT.xiiH. ••(•mu* ' 
I* JH FC^FCF ' • N P ' I H • •••M' u#o 4imin r*" t*» lhi i -'d •Ijrt «»fti»*l» OaU Muŷ ii'Ml̂  *«*• HihiHi in* r W *»•' 

G A M E S T A P E 
1K ZX81 
•iiUtnwt 1-t »W> <«. I,I>0 UJGf * 
UWI-.IOL'U i'HOIABL* rut MBT WMUC Ik UPI i*u*ilt 

' h (MrMnlii- MUlii1 •< 

iihrrn trtm t M„»«»* »*•#.* VMF- * "I 
»|,.«i. nj .»1 HI Ihi Hnifk 

I"1 il * i • <U| * IH.-4»r-, 
AMl!«f f»l# .III"v-i 9>*f"l » **- * 
3nihivi l( WT'H H «AVC COT! tjKW' ftl 

G A M E S T A P E 
I 6 < Z X H I 

only £3.95 only £3.95 

£ 4 . 9 5 C / j j 

T R A D E & E X P O R T / 
E N Q U I R I E S g 
W E L C O M E 

A * 
^ 3D VOflTEX 

C / ^ THE ARCADIAN 
GAMESTAPE 1 
GAMESTAPE 2 
GAMESTAPE 3 

A S D R E A / V j c ; -

AC(M#M AM.N I •>•• O. A :TTU I ii ' M •*« : »-•' nHjHi iflMiKiiMi » .-.»»*)*« f 
U C V F I * -UTJ U.T.T 1 U-» IMLRT^H » 11 <•« in) lh*i| 4 . i M̂iH n.rti.V •>! 
Wt N • HfftH*if Imimi n*' w 

4<>«TR*S*>IR I * * >• • * IHI 
I R T U I M ' . ^ D , . ) 

3 D V O R T E X 
16.48K SPECTRUM 

only £4.95 

Send your order to 
J.K. GHEVE ENTERPRISES LTD 
18 P«fk St Balti BA1 2TE 

PlB3se lick boxes 
ol reqi*red tapes 

at £5.95 
at £4.95 
at £3.95 
at £3.95 
at E4.95 

4II jo'ri»*i» SOU tubtn) lo Iht condition mat 
Hiring Lending. Uniutnonstd copying or 
tfetjlt if Si/icly PiomtilM 

L M H I M OH M H MB M I 

N a m e 

A d d r e s s 

A'W * W W * 1 * I'T'T- .O^ «RRTJI -fifr* -»H Mm tjr k ant ">! "u »o. • * » ta<ft 
*Milf«* •, '.r 0 4>a'> Htwt'Ul I' i •<». at * i^rij . ai • M ,nr « 

WMWI.K >»•> t » i f « ' ' Tatar (rvtiwi* h|*» . iw » i-m.ô  
iu>li» t<) & *•»# isi ;»»a«i t i ill." I ll* li.i>'| i<)'i)f n'f hnpil» ' »C4 a will A Ha I -»«ra n«vM<a 
I*- * -'4-J-RTH* I » ' I I " I " ' • • • H 

LA'RI.AIF N - P NR CO* 
hi'i O'trfl i t l ir«t' i ' w .1 i w «>•*«» ' 

v • MI k' -f pamt 'ipi'w H 
* I - h.11 rt»tr k>»l Hi* v « I- »- J Kr il» s *'* iHia"ai m'.if K." < • ' ««• h>irT» V-»«I: Ail'iaian liti 4rt*t att*ii**» Mi^ftl «p ai 'I Hf .i>. if ••m HM Ci .»*%"*. »>.1i.M,«C«<i iiimit.i M*1 e » ' 

Postcode 

'MUM v - j t o 
fg» tltiu His#I Wa. U... C*#* Ank*«ini*« 
FUL I M I V 1 M c*e*ee t*** taw »l l«it •:4i*fi»iil>» «»< T,.|i MkpiiMfta 

only 
£5.95 

enclose a cheque/p.o. for £ - | " «'„'tXTSZZJZXZ*" | 
aiJe payable lo J K GREYE ENTERPRISES LTD. % V J 

I 
made 
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B a m D A n IF®® ®iIE W W m ©fl i l P K g f m m 
Our new cased keyboard has 52 keys, 12 o f wh ich are used for the numer ic pad. The numer ic pad of fers useful features, y o u 
can cursor w i t h one hand and i t w i l l be a boon -or anyone w h o enters a lo t of numer ic data. The pad is a repeat of the 1 — 9 
keys, i t also has a fu l l s top and a shi f t key . The numer ic pad keys are red in co lour , the norma l keyboard keys are grey, w i t h 
the case being black, wh i ch results in mak ing the keyboard very at t ract ive. The keyboard case dimensions are: 1 5 " x 9 " x 214". 
The computer (either 8 0 / 8 1 or Spec t rum) , f i ts compact ly inside. 
Y o u w i l l have to remove the computer f r o m it's or ig inal case, i t is then screwsd to the base of the case. The case has all the 
hosses already f i t ted and the screw holes are marked. Also f i t t ed inside the case is a mother board (81 model on l y ) 
wh ich al lows 16K, 32K and 6 4 K to be f i t t ed in the case. A l l connectors are at the rear of the case i.e. Power, Mic , 
Ear, T . V . and the expansion part . The case is large enough for other add-ons also to be f i t t ed inside. One of these 
cou ld be the power supply then y o u cou ld very qu i ck l y f i t a mains swi tch or a swi tch on the 9 V l ine. Th is 
means y o u have a very smart conta ined uni t .This case does not stop y o u f r om using any other a d d o n s 
that you may have eg Printer etc. We are convinced tha t th is is the best keyboard available at present. 
It of fers more keys and features than any other keyboard in it 's price range. 

W f l i c o o 
The case can be purchased separately w i t h the keyboard aperture uncu t , therefore if you 
possess one of our early uncased keyboards, or in fact , any other suppl iers ' keyboards 
these could be f i t ted . The keyboard is connected to you r computer by a r ibbon cable 
and this has connectors f i t t e d w h i c h s imply push i n t o the Sinclair connectors. It 
is a simple t w o minute task and requires no electronic ski l ls. This keyboard 
does not need any soldering. Please specify on order whether y o u 
require the Z X 8 1 or Spect rum case. 

©©Il l , 
This is suppl ied w i t h Spect rum legends, and a sl ight ly d i f f e ren t 
base for f i t t i ng the Spect rum inside, again, all the connectors 
are at the rear of the case and there is p len ty of r o o m for the 
power supply (and o ther add ons) . Shou ld y o u wish to 
change, we can supply b o t h the Spect rum legends and 
details o f updat ing you r case wh i ch w i l l enable modi-
f i ca t ion f r om the ZX81 to Spec t rum. PLEASE 
specify on your order whether y o u require the 
Z X 8 1 or Spectrum inside. 

M D E M i n V wm m 
16K Memory £22.95 
64K Memory £52.95 
16K (Uncased) £19.95 
04K (Uncased) C49.95 

M U M S ® 
M K I £30 
M K I I £30 

O 
i 

tfi -r 

V* 

c K ' t r o n k s 

m y i s : mmm g m 
If you have ever had 
wh i te outs or system 
crashes this cou ld be the 
answer. It stops the move-
ment between the com-
puter and the R A M 
expansion, i t is suppl ied 
w i tn a r ibbon 6 inches 

DK Tronic*. Unit 2. Shire Hill Ind Est, Saffron Walden l o n 9 - w ' t h 3 m a l e COnnec-
to r at one end and a 

Essex CB11 3AQ. Tel: (C'799) 26350 <24 hrs) 5 lines. , . „ .. . . female at the o ther . 
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H)©¥IKJ m 
Th is is t he t o o l k i t w h i c h w o n acc la im in the feature in t h e 
Augus t 1982 issue o f Sinclair User. " I t is t he mos t impressive 
p r o g r a m m , fast in execu t ion w i t h clear and f u l l i ns t ruc t ions . 
. . . i t stands o u t f r o m the rest o f the f i e l d " . The Z X E D is 
a p o w e r f u l e d i t o r f o r use o n the expanded Z X 8 1 . It is 
i n t ended f o r use by the serious B A S I C p rogrammer and 
o f fe rs several usefu l and t ime saving features mos t he lp fu l 

d u r i n g al l stages o f p rog ram d e v e l o p m e n t . The fac i l i t ies 
p rov ided are as f o l l o w s : A L T E R , B Y T E S , C O P Y , 

D E L E T E , F I N D , H E L P , I N S E R T , K E E P , 
W O V E , R E N U M B E R , A N D V E R I F Y . 

The S p e c t r u m T o o l k i t conta ins most 
o f the features above plus 

au to l i ne numberer and 
append , and w i l l r un in the 

16K and 4 8 K Spec t rum, 

m 
V 

r 

•••• . I - •"-'f- • J O&GM g i & D I 

§ 

H I F 

This m o d u l e un l i ke mos t o t i e r 
accessories f i t s neat ly inside you r com-

puter under the k e y b o a r d . The modu le 
come ready bu i l t f u l l y tested and comp le te 

w i t h a 4K graph ic R O M . T h i s w i l l give y o u an 
unbel ieveable number o f ex t ra p re -p rogrammed 

graphics. Th is now t u r n s the 81 i n t o a very power 
f u l c o m p u t e r w i t h a graphic set rare ly f o u n d o n larger 

more expensive machines. In the R O M are lower case 
let ters, bombs , bul lets, rocke ts , tanks, a c o m p l e t e set o f 

invaders, graphics and that o n l y accounts for a b o u t 50 o f t h e m , 
there are st i l l app rox ima te l y 4 0 0 le f t ( that may give y o u an 
idea as t o the scope o f the new R O M ) , However , t he modu le 
does n o t f i n i sh there , i t also has a spare ho lder o n the b o a r d 
w h i c h w i l l accept a fu r ther 4 K o f R O M / R A M . Th is holder can 
be f i t t e d w i t h a 1 K / 2 K / R A M and can be used for user def inab le 
graphics so y o u can create y o u r o w n c u s t o m character sets. 

The so ca l led speaker in you r S p e c t r u m is rea l ly o n l y a 
'buzzer ' . W i t h the D K Tronics " S P E C T R A S O U N D " y o u can 
generate f u l l y a m p l i f i e d sound t h r o u g h the speaker o n y o u r 
T . V . set. S P E C T R A - S O L N D is a very s imp le b u t h igh ly 
e f fec t ive add-on. This means t ha t y o u no longer have a fa in t 
beep bu t a h igh ly a m p l i f i e d sound , w h i c h can be adjusted w i t h 
the T V v o l u m e c o n t r o l . 
The S P E C T R A S O U N D f i ts c o m p a c t l y and neat ly inside the 
Spec t rum case and is connec ted by three smal l c rocod i le 

ciips wmw fli m w filfS 

L I G H T PEN 
The pen enables 
y o u t o p roduce 
h igh reso lu t ion 
drawings o n your 
o w n T . V . screen. 
The c o n t r o l l i n g 
so f twa re supp l ied 
w i t h the l ight pen 
has 16 pre-def ined 
ins t ruc t ions . These 
are chosen f r o n a 
menu pos i t ioned 
at the b o t t o m o f t he screen nex t t o the pen. 
Y o u can uti l ise the menu f o r changing co lour (Border , Paper, 
I n k ) . D raw ing circles, arc*;, hoxc?, l ines Y o u are a l to able t o 
f i l l any ob jec t w i t h any c o l o u r , and insert tex t o n t o the screen 
at any chosen place. Of course y o u can also d raw f reehand. 
There is a feature t o re ta in the screens and j i i m a t e . O n the 
4 8 K S p e c t r u m y o u can re ta in 5 screens. 
Y o u can also use the mach ine code o n i t 's o w n in y o u r o w n 
programs, f o r selecting o u t o f a menu etc . The so f tware 
p rov ided w i l l re tu rn w i t h the X , Y , cords fo r i t 's pos i t i on o n 
the screen. 
The l igh t pen it supp l ied w i t h a c o n t r o l inter face in order t o 
adjust the sens i t i v i t y /pen a l i gnment . 
This s imp ly plugs i n t o the ear socket o n you r spec t rum. 
Shou ld y o u require f u r t h e r HptaiU please send a S .A .E . 

r - - 1 
' Pir.r. n * 1 
1 | 
I 1 I 

f T ' 1 
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Internal fixing for 
ZX 81 keyboard case. 

r — i 
' ninci ' >•••- i , , 
i I 
i. . _ J 

7 ' VTl'IKfrf « * 

Internal fixing for 
spectrum keyboard 
case. 

Please state type of machine, which ROM memory siie, quant i ty, 
and place when ordering. 

Please send ma € . . . . . . 

Please send ma @ £ 

Please send me @ £ 
Please add on El .25 for p/p 
I enclose chequ«/P.O. payable to DK Tronics tota £ . . . . 

or debit by Access/Barclaycord No. I " T T T 7 T R N 

Signature. 
Name . . , 
Address. . 

Send to DK Tronics, Unit 2, Shire Hill Ind Est, Saffron Walden, 
Essex CB11 3AQ. Tel: (0799) 26350 (24 hrs) 5 lines. 
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Bagged a few aliens recently? Proud of it? Maybe 
games should encourage more thought. John Dawson 
lays down the sword and picks up the ploughshare. 
I ONCE WROTE, a game for a programmable 
calculator called After your Lunar Modu le has 
Crashed. 

The object o f the game was to trek across the 
lunar surface in a solar-powered moon buggy, 
attempting to reach rhe safety o f a home dome 
before the oxygen supply on the huggy ran 
out. T h e available oxygen was consumed at a 
constant rate throughout the journey hut the 
init ial battery charge for the buggy's motors 
was insufficient for the whole journey and, 
consequently, it was necessary to stop for a 
period to recharge the batteries f rom the 
huggy's solar cells. 

L ike th« Mind in one o f Earth's deserts, the 
surface o f the moon required l i t t le energy to 
travel at low speeds but a disproportionately 
large amount o f energy i f you attempted to 
push up the speed o f the buggy in a mad dash 
for the home dome. T h e display on the 
calculator was l imited in the first version to 
one line o f figures and in a second to a single 
line o f alpha-numeric character The game 
had to be played wnh the aid o f graph paper 
on which was drawn * map o f the area. The 
results from the calculator were plotted as 
compass beunngs and co-ordinates for the 
buggy's position at the end o f each stage ol the 
journey. 

That game was utterly different f rom Space 
Invaders or the other games o f wholesale 
annihilation and destruction available for 
every home computer in town, The alien-
pre ven l i n g - b u r n i n g - b a b i e s - f r o m - b c i n g -
munched-by-a-gor i l la -wi t h-a- large-hammer 
variety o f games all depend upon fast graphics 
displays wri t ten in machine code against 
which the player has to exercise his or her 
physical skill and co-ordination in order to 
overcome the challenge set by the computer. 

Both games are forms o f modell ing in which 
the computer establishes a l imited universe 
wi th in which events are simulated in order lo 
test, in ihe case o f Space Invaders, the player's 
abil i ty to judge speeds and distances, whi le 
making the correct physical response. 

After your ModuL' has Crashed was a 
different kind o f simulation involv ing no 
physical skills beyond the abil i ty to input 
information to a calculator keyboard, but 
i cqu i ih ig l l ic I'l i iyci to cxcrci.tc judgement 
about a course o f aclion thai w i l l lead to a 
desired goal. 

An end to hostility 
A th i rd use o f 3 computer in games playing 

is to l imit the role of the machine to that o f a 
referee, checking that moves made by two 
human opponents are legitimate and carrying 
out housekeeping functions such as the 
accumulation o f stores and penalty points and 
the application o f time l imits to certain phases 
o f the game. 

There is quite a difference belween playing 
a game and creating or developing your own 
program. As usual, the process begins w i th an 
idea. The idea may be to do wi th , l i terally, any 
activity or situation into which you can inject 
some human input. The preoccupation w i th 

violence and destruction evident in a very high 
proportion o f computer games reflec.s only 
thr poor, narrow minds o f the people who 
wrote the original programs. Games are 
ccrtainly competitive but it is possible to wr i ie 
an absorbing and challenging game that has 
peaceful, constructive aims. 

Advice, for example, is a board game writ ten 
by a doctor which models human social 
interactions. The game is for two players and 
each lias a citizen, the most important o f the 
persons represented on the board. The citizen 
is adv.sed and protected, by a lawyer, a priest 
and a psychiatrist. The pieces are moved 
across the hoard wi th the aim n f establishing 
the citizen in the home square o f the opposing 
player. The lawyer can override the opposing 
psych atrist but is subordinate to the spiritual 
force of the priest. T h e priest, in turn , may be 
overriden by the powerful medicine o f the 
psych;airist. The game is deceptively simple 
and complex strategies can be developed. 

Constructive objectives 
Yo i could wr i te a computer game abour a 

mountain rescue team try ing to evacuate a 
party o f cl imhcrs in bad weather conditions; 
many o f the current crop o f small computers 
can draw excellent colour maps. I f you want to 
inject a real-time graphics sequence into ihe 
game, why not model (he di f f icul t process o f 
lowering a casually down a c l i f f face in a 
stretcher using two ropes to stabilise the 
strerc'ier and a th i rd climber to pick the besi 
route. Only i f you were successful in doing 
lhat would you be able to continue, making 
decisions about how to cross the swollen river 
in the valley f loor. 

You could model the progress, against fierce 
opposition by local commcrical interests, o f a 
planning application for the redevelopment of 
an old factory site into a new community 
centre. How high is unemployment in your 
area? Could you set up a new business making 
fast food products, or high technology devices 
to help people who arc disabled, or handmade 
craft souvenirs to sell at Bri t ish holiday 
resorts, or wr i t ing software to run an irrigation 
scheme in a th i rd wor ld country? 

Where would you site the business in a 
fictional town? H o w much money would you 
allow the players to start their business and 
what costs would accumulate before profits 
started to come into the business, what 
transport is available to br ing workers to the 
place o f work , or could they work at home 
and, i f so, what management problems could 
you build into the game such as quality control 
and poor timekeeping? 

The possibilities are endless. I f you .an find 
an activity that you can describe logically or 
using mathematical equations, then you have 
the bisis for a computer model o f the process 
and, hence, a game. One o f the better games 
available for ihe Apple I I and other computers 
is the simulation o f the control cabin on a 747 
Jumho. One version is dreadfully s.ow but 
others are quite fascinating and do allow you 
lo make mistakes and then recovcr before the 

BEATI 

GAMI i I 
• L I S T 
10 
20 
3 0 
4 0 
5 0 
AO 
7 0 
8 0 
9 0 

100 
1 1 0 

120 
130 
140 
1 5 0 
160 
r ? o 
180 
i 
200 

REM "HEARTSTOP" 
REM S t a r t e d 12 J u n e 1 9 8 3 
REM A game b y J o h n Dawson 

P R O C i n i t 
MODE 
REM MA I N COMMAND LOOP 
REPEAT 

comm = INKEY <10> 
I F coirint « - I THEN 
PROCbousel ; e e p e r 
comm* - CHR* (comm) 
I F c o m n * * " E " THEN PROCecg 
U N T I L comm* - " R " 

MODE 7 
END 

DEF PROChou^el- e e p e r 
CMDPROC 

aircraft crashes. Although you w i l l probably 
use Basic i f you decide to develop your own 
game, other languages may be more suitable 
for the particular type of game that you wish 
to create. 

Forth is a typical example o f a high-level 
language which can, nevertheless, be used to 
produce very fast machine-code graphics 
routines. I. isp is a functional list-processing 
language which can be well suited to games 
involv ing "ar t i f ic ia l intell igence" or games in 
which the performance o f the machine is 
modif ied by the results that it achieves as each 
round is played. In other words, it is easier to 
wr i te a program in Lisp that w i l l allow the 
machine to learn rom its mistakes and 
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G SPACE 
:RS AT THEIR 

p ' l NttlK C I 3 s 1 l o w s m o r m a ! 1 r h y t t i n 

210 
220 
2 3 0 
2 4 0 
2 5 0 

260 
270 
200 
2 9 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 
3 4 0 
3 5 0 
3 6 0 
3 7 0 
3 8 0 
3 9 0 
4 0 0 
4 1 0 

DEF PROCecg 
VDU 5 
VDU 1 9 , 0 , 0 , 0 , 0 , 0 
VDU 1 9 , l . 2 . 0 , 0 , 0 
MOVE 5 0 0 , 1 0 0 0 i MOVE 
1 2 5 0 , 1 0 0 0 
PLOT 9 5 . 5 0 0 . 6 6 0 
PLOT 8 5 , 1 2 5 0 , 6 6 0 
MOVE 5 0 0 , 8 0 0 

P R O C e c g p l o t 
MOVE 5 0 0 , 6 0 0 
PRINT "ECC? s h o w s " i r e s * 
ENDPROC 

DEF P R O C i n i t 
DIM Y < 3 0 ) 
ON ERROR GOTO 5 7 0 
ENDPROC 

DEF P R O C e c q p l o t 
r e s * • " n o r m a l r h y t h m " 

4 2 0 s i r e - 15 
4 3 0 LOCAL X , Y , x p o s , y b a s e ] i n e 
4 4 0 K p e s » 5 0 0 
4 5 0 y b i i s e l 1 n e - 8 0 0 
4 6 0 REFEAT 
4 7 0 FOR X » I TO 120 STEP 5 
4 6 0 READ V 
4 9 0 PLOT 6 , Cxpos+X ) , < y b * s e 

l i n e + ( s i z e * < Y ) ) > 
5 0 0 NEXT X 
5 1 0 x p o s • x p o s + X 
5 2 0 RESTORE 
5 3 0 L N T I L x p o s > 1 1 5 0 
5 4 0 DATA 0 , 0 . 7 , 1 . 4 , 1 . 1 , 0 , 0 , - 1 , 

1 6 , - 6 , 0 , 0 , 1 , 1 . 5 , 3 , 2 , 1 . 3 , 
O ; 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 

5 5 0 ENDPROC 
5 6 0 
5 7 0 MODE 7 
5 8 0 REPORT 
3 9 0 HK1NI fc.NL 
6 0 0 END 

successes than it is to do the same job in Basic. 
Several articles have been published about 

the use o f Prolog — programming w i th logic 
— for the development o f games to teach 
history. 

Dialectical history 
The programmer who designed the games 

deve loped a s t r u c t u r e d c o l l e c t i o n ot 
information which ctn be interrogated in 
particular ways to give information, for 
example, about the progress o f the Russian 
revolution; al lowing the players ro develop 
different policy options 

I am becoming something o f a fanatic about 
the B B C M i c r o computer . T h e Basic 

interpreter supplied w i th the machine is 
extremely fast and the provision o f procedures 
and the Repeat . . . L 'nt i l structure makes 
p rog ram easy to develop and understand. 
The Basic is so fast that for many purposes it 
is unnecessary to use the bui l t - in assembler. 

Listing I shows the first few lines o f a game 
that I have started to wri te called Heirtstop. 
T h e player is put in the role o f a junior 
hospital doctor and the purpose ot the same is 
to treat a patient in a hospital Intensive Care 
L'nit while coping wi th a lot o f distracting 
pressures. I wrote this part o f the program 
first because I wanted to sec i f I could display 
an ECG recording in the course o f the game. 
An ECG is an Electro-cardiograph, which 

IDEAS 
means that it shows the electrical activity o f 
the heart muscle. Different patterns o f activity 
can be isolated in abnormal condit ions 
affecting a person's heart and interpretation o f 
both simple and corr.plex ECGs can play a 
major part in treating heart attacks. 

Af ter the first in t roductory lines the 
program calls a procedure — 60 Procinit. 
Procedures are defined parts o f a program — 
program modules that carry out a particular 
function. You should be able to write a 
n u m b e r o f p rocedu res t ha t ope ra te 
independently o f cach other by using local 
variables. Results from the procedure can be 
transmitted by global variables for use by the 
rest o f the program. T h i s method o f 
constructing a program makes it easy to 
read and understanc and even makes it 
possible for more than one person ro work on 
the program wi th some hope that the various 
bits w i l l match up at the end without 
producing endless bugs. 

Starting to write 
Lines 350 to 380 are the present definit ion 

of Procinit. As I f ind further things that need 
to be set to particular values I shall simply add 
instructions to that section. I could have used 
a straightforward Gosub instruction at line 60 
but procedures are taster and allow you to 
isolate variables from the main program in a 
way that you cannot achieve w i t h a 
subroutine. Prochousekeepcr is empty at 
present but wi l l contain the pan o f the 
program that checks the t ime variable to see i f 
the player is keeping up w i th the decisions that 
have to be made. 

It w i l l also introduce complication into the 
game by bleeping the doctor — you the player — 
wi th messages f rom the Casualty department, 
the Un i t administrator, your bank manager 
and the Pharmacy and Pathology departments. 
Ignor ing the messages w i l l increase the risk o f 
disaster overtaking the patient in the Intensive 
Care U n i t , answering the message w i l l lake up 
valuable time — just like real life. 

Procecg sets up a green rectangle in the top 
r ight corner o f the BBC display and 
Procecgplot draws a r.ormal ECG trace in the 
rectangle. The ampitude o f the trace is 
controlled by the var able 'size* and I expect 
that i shall move it out o f the procedure into 
another part o f the program where the general 
condit ion o f the pa ient is simulated and 
control led on the basis o f the doctor's 
responses. 

The data statements display a normal ECG 
and more w i l l be needed to display abnormal 
ECG traces. Comparing the values in the data 
statement in line 540 wi th the normal ECG in 
the picure you should be able to turn the other 
traces into numbers m data statements ano 
alter the main procedures Procecg and 
Procecgplot to show irregular heart activity. 
BBC Basic allows you to Restore the pointer 
that is used to read a data statement to a 
particular line number and thai may be the 
easiest way to choose ECG displays. 
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DRAGON 32 
THE RING OF 
DARKNESS 
The game created to be Ihe most 
complete, enthralling, addictive and 
detailed adventure ever written for 
the Dragon 32. A whole graphic 
world (of nearly 3000 travel days) 
with kings, princesses, mad jesters 
and dangerous quests will unfold 
before you Across ocean, river, 
mountain and forest you travel to 
trade in many towns and dare the 
depths of vast dungeons (more than 
9 levels deep with over 20 different 
creatures in hi res 3 D graphics), in 
search of fortune and the hidden 
curse of the Dark Ring, Many hours 
of mysterv, suspense and raw 
excitement await you. 
"The most impressive adventure 
tested noon Hi«plnrari 
breakfast TV in our house " Your 
Computer (Apri l) 

DRAGON TREK 
Your slarship has just entered 
quadrant 6-8. You are surrounded by 
8 battle cruisers and the Klingon 
Empire. Do you fight or run? They 
launch a salvo of photon torpedoes 
Vour HITI Get a damajjp report Its 
UK. the shields are hoding, the next 
move is up to you, bu: be quick or 
they will attack again. Hi res 
graphics, onboard computer and lag 
time interaction will have you 
rapping Klingons till tfe stardate 
2477 
"Excel lent value for m o n e y . " 
Your Computer 

PEPPER'S GAME 
Huge blue mushrooms, mad wizards, 
bouncing bricks, chessboard strategy, 
doomed space shuttles and mind teasing 
codes. They're all to be found on this great 
compendium of six games (Mushroom 
Muncher, Nad ihe Necromancer, Pepper's 
Breakout, Chessboard Tracker, Chameleon 
Run and MasterBrain ) 

ARTIST'S DESIGNER 
Produce int r icate designs in hi res graphics and M v o 
t hem on cassette Full list of features include text 
merg ing, joyst ick or keyboard cont ro l , circles, paint and 
shape repl icat ion. Ideal for h o m e v ideo capt ions, 
educat ion, char ts and d iagrams 

/ \ All prices include p&p, VAT and the 
I * WINTERSOFT guarantee of quality 

and reliability. 

Available from and good 
software outlets. 

Dealer enquiries welcome 
Tel: 01-367 5720 

Post coupon now to: 

WINTERSOFT 
Dept. Y. 30 Uplands Park Road, Enfield, Middx. EN2 
7PT. Please rush me copies of (tick box) 
• The Ring of Darkness £10.00 
• Dragon Trek £6.99 
• Pepper's Game Pack £7.95 
Q Artist's Designer £6.99 
t enclose cheque/P.O. for £ 
Name 
Address 

L. 
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INTERPRETATDN 
As SHAKESPEARE might have said i f he were 
around today, " A l l the world's an interpreter, 
and the people in it just Basic sub-routines". 
When Basic comes across a command such as 
Print, or Input, these keywords set ofT a 
veritable flood of machine code sub-routines 
which are contained in the Basic Rom. 

A small section o f the whole interpreter is 
shown in figure 1, but hopefully you can sec 
the manner in which Basic works — get an 
instruction, decode it, execute the appropriate 
subroutines, get the next instruction. The 
process is essentially "he same in any high 
level interpreter such as Forth, Pascal, 
Fortran, (xibol and so on. 

C o m m a n d combina t ions 
When the interpreter comes across a 

command such as 
. . , 'PRINT A' 
it might say . . . 
Is it a PRINT' command? 
Is it a PRINT". . . " ' command? 
Is it a 'PRINT;' ccmmand? 
IS h a 'PRINT value' command? 
Look up the value in tha variable list 
Convert It tmo a printable form 
Print out the characters from the current cursor 

location 
Has a scroll or new line been incurred? 
Is the command followed by a semi-colon? 

There are a large number of possible 
combinations for the Print command on its 
own, and the number of comparisons made by 
the processor in deciding what type of print 
command it has is enormous. 

Why not scrap all of the decoding, and call 
the various subroutines as and when they arc 
needed? A program which does this is called a 
compiler. 

The internal workings o f a compiler are 
quite complex, but using one is simplicity 

Darryl Mattocks 
continues his 
guide to 6502 
machine 
code. 

MACHINE. 
itself. Assume that you have written a 
completely bug-free Basic program, you can 
then run a compiler which wi l l take all of your 
Basic program and convert ir into the same 
program, but in machine code. 

Sounds too good to be true? It is. 
Unfortunately, the machine code it generates 
is very inefficient. The compiler has cut out 
most of the irrelevances, but not all. Although 
the program is in machine code, it is only up 
to 40 times faster than Basic. Thar is t ie sort 

o f thing you might read in adverts, a more 
realistic figure is tliat o f an increase to about 
15 times the speed o f Basic. 

Compilers arc certainly worth looking at for 
the home user, but being only 15 times faster, 
they are still not up to the speeds of pure 
machine code. 

There arc seven flags in rhe status regiater 
and one o f them is the decimal flag. Unlike 
others such as carry, it does not form the 

icontinued on page 145) 

10 REM iiMiCOUNTING PROGRRM FOR THE CBM 64 
20 REflDD*:IFD*-"*"THEN60 
30 D l * - L E F T * O t , 1) D2*-RIGHT*<D*,1> 
40 V"CRSC( D1 # ) -48+ < <flSC< D1 * )>64> #7 >)#16 

43 V-V-KflSC<D2*>-48-K<ASC<D2*>>64>#7>) 
30 POKE2W4096+C,V•C-C+1:GOTO20 
60 SV38197:END 
100 DATA 0 0 . 0 0 , 0 0 , 0 0 , 0 0 , 2 0 , 1 4 , 2 0 , 2 0 , 2 8 , 2 0 
103 DRTR 2 0 , 3 B , 2 0 , 2 8 , 6 7 , 2 0 , 4 C , 0 B , 2 0 
110 DRTR A2 ,00 ,A9 ,20 ,9D ,00 ,04 ,9D ,00 ,&3 ,9D 
113 DflTfl 00 ,06 ,9D ,E7 ,06 ,C f l ,D0 ,F1 ,60 
120 DRTR fl2, 00, 8D,20,D0,8D,21,D0> fl9,01,fl2 
123 DRTR 0A,9D,D9,04,Cf l ,D0,Ff l ,60 
130 DflTfl F8, 18, FID, 00, 2 0 , 6 9 , 0 1 , 8D, 00 ,20 , AD 
135 DATA 01, 20, 69, 00, 8D, 01, 20.- AD, 02, 20 
140 DATA 6 9 , 0 0 , 8 D , 0 2 , 2 0 , A D , 0 3 , 2 0 , 6 9 , 0 0 , 8 D 
143 DATA 0 3 , 3 0 , A D , 0 4 , 2 0 , 6 9 , 8 0 , 8 D , 0 4 , 2 0 
130 DATA D8 ,60 ,18 
160 DATA A D , 0 0 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , E 3 , 0 4 , A D 
163 DATA 00 ,20 , 4 f l , 4 f l , 4 f l , 4 f l , 69 ,30 ,8D,E2 ,04 
170 DflTfl A D , 0 1 , 2 0 , 2 9 , 0 F , 6 9 , 3 0 , 8 D , E l , 0 4 , A D 
173 DATA 0 1 , 2 0 , 4 A , 4 A , 4 A , 4 A , 6 9 , 3 0 , 0 D , E 0 , 0 4 
180 DATA flD,02,20,29,0F,69,30,8D,DF,04,AD 
183 DATA 02 ,20 ,4 f l , 4A ,4A ,4 f l , 69 ,30 ,8D ,DE,04 
190 DATA AD,03 ,20 ,29 ,0F ,69 ,30 ,8D ,DD,04 ,AD 
193 DATA 03 ,20 ,4A ,4A,4A,4A,69 ,30 ,8D ,DC, 04 
200 DATA AD,04 ,20 ,29 ,0F ,69 ,30 ,8D ,DB,04 ,AD 
203 DATA 04 ,20 ,4A ,4A ,4A ,4A ,£9 ,30 ,8D ,DA,04 
, 6 0 , # 

Figure 1. 
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South London's Largest 
Micro Computer 
Centre 

COMMODORE 64 
Including Free Word Processor 

Program on Cassette or Disk. 
64K 

£345.00 

V J C 2 0 5 k 
C I 2 9 . 9 5 

21k € 1 6 9 . 9 5 
includes 5 Free programmes 

VIC 1541 Disk Drive € 2 9 9 . 9 5 
! 6 K R A M Pack £ 3 9 . 9 5 
16K R A M Pack 
( E x p a n d a b l e To 24KJ € 4 9 . 9 5 

Ideal fo r C o m m o d o r e compu te rs 
S e i k o s h a G P 1 0 0 VC Printer € 2 4 9 . 9 5 

C o m m o d o r e 6 4 Software N o w in Stock 
Main Commodore Dealer for 

N e w 500 series. N e w 700 series Business Computers. 

VICCassette € 4 4 . 9 5 
VIC Printer € 2 2 9 . 0 0 

ISS3 

ATARI 400 
i i immiiiiuininw im 

16K 
£159.95 
Less Basic 

48K 
£229.95 
Less Basic 

Programmer Kit € 3 9 . 9 0 
48k Up Grade for Atari 400 € 7 3 . 5 0 

Atari 800 4£K inc Atari 810 Disk 
basic € 4 6 9 . 9 5 Drive € 2 9 9 . 0 0 
Atari4IOCassette € 4 9 . 0 0 Atari 822 Printer £ 1 9 9 . 9 5 

CJ23 

Plus Daisy Wheel and Dot Matrix printers 
for the Atari range From € 9 9 . 9 5 

A t a r i 4 0 0 Typewriter keyboard Direct easy 
replacement for standard keyboard € 59.9 5 

Just Arrived... 
BBC Model B £399.95 
Plus Disk Drives, Printers and Software. 
Texas TI99A £159.95 
Plus Disk Drives, Voice Synthesizer and Software 
Epson HX-20 Portable 
Plus probably the largest range of Epson software 
and accessories 
Epson QX-10 Business Computer 
Very latest — just in. 

Largest Stocks of Software in South London 
Available on Cassette, Disk or Cartridge. Massive 
ranges for: 
Atari, Spectrum, 7X81, BBC and Dragon. 

Printers 
W e carry a wide range of printers incljding: 
Amber Dot Matrix € 8 9 . 9 5 
Seikosha GP100A € 2 2 9 . 9 5 
Epson FX80 New 160cps € 4 4 9 . 9 5 
Smith-CoronaDaisy W h e e l € 5 4 9 . 9 5 
Cables a n d interfaces for most home 
micro's In stock. 

THE AMAZING ORIC - 1 
Colour Computer 
* 40 Columns x 28 rows. 
* Microsoft Basic 
* 8 Colours. 
* Built-in Sound 

Synthesiser. 
* High Res Graphics. 

48K Microsoft Basic € 1 6 9 . 9 5 
16K Microsoft Basic P h o n e l 

Come in for a Demonstration 

Sinclair Spectrum Co our Computer 

I6K 
48K 
W e carr 

€124 .95 
€174 .95 

w e carry massive 
stocks or Software 
for the Spectrum. 

Sinclair ZX8J 
1 6 K R A M 

Printer 

€ 4 9 . 9 5 
£ 2 7 . 9 5 
€ 5 9 . 9 5 

DRAGON 32 £198.95 
Limited stocks available. N e w software coming in 

all the time. Come in for a demo or send for our list. 
Over 900 software programmes always in stock. 
W e carry probably the widest range with 
continuous demonstrations 
^ ^ e , e n t p a f l e x c h a n g e dea,sorcash 

fof your old machine 
3 E d e n W a l k Precinct, 

X/ fCIAKI CTADC K ingston-on-Thames, Surrey. 
V m u n d l v K E Tel: 01-546 8974 

Export All our hardware and software 
is available Tax-Free to overseas customers, 
please send for our comprehensive list. 

Al l our prices Include V A T 
>'fiCf>! ccTfCt M t i r - r o» g a n g to pr i ' i t Dot «?eet to c f tan^ t w i thout notice 

Mail Order — send for our comprehensive list. 
Ask about our Credit Facilities ~~ \ ' ' ^ 

Access/ Barclaycard 

if 
t .uiMi fmu • -

^ k' 
K** rfw *-Mr J** i 

f KzZnk* 

1 a s s : 
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continued from page 143) 
basis o f many branches or jumps, but changes 
the whole operation o f the 6S02 processor. 

Normal ly , we th ink o f the computer as a 
binary system, wi th all numbers and other 
references appearing as mult iples o f two. Not 
when the decimal flag is set. 

The same binary sysrem operates hut now 
instead o f binary representation, a system 
known as Binary Coded Decimal - B C D is 
used. 

B C D has two features which distinguish it 
f rom the normal binary code. The first is that 
a byte ceases to be considered as one whole 
byte eight bits but is now just a useful 
way o f manocuvering two nibbles — four bits. 
The second feature is that numbers are now 
represented literally, for example: 

0100 decimal 0000 0001 0000 0000 BCD 
0627 decimal - 0000 0101 0010 0111 BCD 
9479 decimal = 1001 0100 0111 1001 BCD 

T o code something into B C D all we have to 
do is to give each o f the digits in the decimal 
number their corresponding binary cocc and 
str ing alt o f these four-bit codes together. 

BCD representation 
Adding up in B C D is somewhat easier to 

master. As the maximum value o f any nibble is 
ten, the max imum value o f any byte is S9 and 
any addition which results in a number larger 
than 99 sets the carry flag. A l l o f this makes 
working wi th B C D representation much the 
same as ordinary addit ion. 

Before we have a look at B C D in operation, 
there is one disadvantage. Any code which 

uses the carry flag as a counter for anything in 
binary w i l l not work at all well when rhc 
decimal flag is set. T o overcome this minor 
setback, only set the decimal flag when the 
actual addit ion or subtraction is taking place, 
tu rn it o f f immediately afterwards. 

Program 1 illustrates adding up in the 
dccimal mode. T r y to put the great decimal 
mode into action w i th a counting program. 
The program wi l l clear the screen, colour it 
black and then start counting f rom one to one 
mi l l ion mi l l ion. Playing around, I calculated 
that the machine-code program takes approx 
seven hours to count up to 1,000,000,000,000 
whereas the basic equivalent takes about two 
weeks. The Basic program to enter the 
machine code is given after the assembler 
l ist ing. 

C O M M O D O R E 64 
L I N E * L0C CODE LINE. 

00001 0000 
00002 0000 
80003 0000 
00004 0000 
00003 0000 
0000b 0000 
00007 0000 
00008 0000 
00009 2000 
00010 2000 
00011 2000 00 
00012 2001 00 
00013 2002 00 
00014 2003 
00013 2Q04 00 
00016 2003 
00017 2003 
00018 2803 
00019 2003 20 14 20 
00020 2000 20 28 20 
00021 200B 
00022 200B 20 3B 20 
00023 200E 20 67 28 
00024 2011 4C 0B 20 
00023 2014 
00026 2014 A2 FF 
00027 2016 R9 20 
00028 2018 9D 00 04 
09029 20 I B 9D 00 03 
00030 201E 9D 00 06 
00031 2021 90 E7 06 
00032 2024 CB 
00033 2023 DO F1 
00034 2027 60 
00033 2028 
00036 2028 
00037 2028 B2 00 
00838 202A 80 20 be 
00039 202D 80 21 00 
00040 2830 A9 01 
00041 2032 A2 OC 
00042 2034 9D D9 04 
00043 2037 C* 
00044 2038 00 FA 
00043 203fl 60 
00046 203B 
00047 20 3B 
0 0 0 4 9 203B F8 
00049 203C 18 
00030 2031; 
0003! 203D A0 00 20 
00032 2040 69 01 
0 0 0 3 3 20*2 80 00 20 
0 0 0 3 4 2043 
00033 2 0 4 3 AD 01 20 

2048 69 00 
00037 204A 80 01 20 
00038 284D 
00039 204D AD 02 20 
00060 2030 69 00 
0006! 2032 8D 02 20 
00062 2033 
00063 £033 AD 03 20 
00064 2038 69 00 
00061 203H 80 03 20 
00066 203D 
00067 203 D AD 04 20 
00068 2060 69 oe 
0 8 0 < " 2062 8D 04 20 
00070 2063 
00071 2063 D8 
00072 2066 60 
00073 2067 
00074 2067 
0 8 0 7 3 206/ 
0 0 0 7 6 2067 18 
0 0 0 7 7 2069 

PUT 9 COUNT,SRC" 

FOR THE CBTL 64 

MILL COUNT UP TC 9 999 939 
RN|) THEN RESET RHD START HGfllH. 

• - 12009 

VAU1 
VAL2 
V A L 3 
VOL 4 
V B L 3 

START 

MB IN 

CLEAR 

CLFTL 

. BYT 0 

.BVT 0 

. BVT 0 

. BVT 0 

.BVT 0 

JSR CLEW 
JSR COLOUR 

JSR PLUSI 
JSR DISP 
JMP WIN 

LUX "233 
LDA 4 3 2 
STA « 0 4 E E , X 
STA «0300.X 
STA »06*e.X 
3TA «96E7,X 
DEX 
BNE 
RTS 

CLR1 

LDA VFLLL 
ADC • ! 
STA VALL 

LDP VP L2 
HOC 
STA VAL2 

LOT V A L 3 
BPC 
STB VFTL3 

LOT VPL4 
AtC 40 
S I P V K . 4 

LOT V A L 3 
PDC #0 
STFT VAL3 

OLD 
RTS 

-UNIT5+TEN 
, HUNIR£tft+TH«US«NDS 
• ETC 

CLEPR SCREEN 
; COLOUR BVTE3 

.HDD (JNE 
• DISPLAY 
-DO IT AOAIN 

,STORE SPACES 
.OVER 3CREEN 

COLOUR LUX #0 
STP 33280 
STB 33281 
LOT 41 
LUX 412 

COL 1 3TB 1024+217.X 
DEX 
BNE COL I 
RTS 

PLUS1 SEP 
CLC 

;COLOUR 18 BLACK 
.BORITFR COLOUR 
.SCREEN COLOUR 

; NUFLTERS HHTTE 

.DECIMAL ON 

.ADD 1 TO UNITS 

CARRY PROM THE 
TENS N IBBLE T 

.CARRY FROM THE 

. RHAL IANDS 
• N I B B . E 

.HUNDRED 
JTHAU5«NDS ? 

;ETC 

00078 
00079 
0 0 0 8 0 
00081 
80082 
00083 
00080 
00083 
00086 
00097 
0 0 0 8 8 
08089 
00090 
00091 
00092 
00093 
00094 
00093 
00096 
00097 
00098 
00099 
00100 
0 0 1 0 1 
00102 
00103 
00104 
00103 
00106 
00107 
00108 
001 09 
001 10 
00111 
00112 
0CU3 
00114 
00115 
00116 
00117 
00118 
00119 
00120 
00121 
0 0 1 2 2 
00123 
00124 
00123 
00126 
00127 
00128 
00129 
00130 
00131 
00132 
00133 
00134 
00133 
00136 
00137 
00138 
00139 
00140 
00141 
00142 

ERRORS - 00000 

IVNKH. TftPLE 

SVMBOL VALUE 

2068 RD 00 20 LDA VrtLl 
206B 29 OF AND «y.0000itii 
206D <9 30 ADC •40 
286F *D E.3 04 8TA 1024+227 
2072 AD 00 20 LOT VALl 
2073 4A LSR A 
2076 4A LSR A 
2077 4A LSR A 
2078 4R LSR A 
2079 69 38 flPC #48 
207B (JD E2 04 STA 1024+226 
20 7t # 

2076 HD 01 2ffl L O T VOL? 
2081 29 0F AND • '.08001111 
2083 69 30 ADC • 48 
2083 BD El 04 9TB 1024*223 
2086 »D 01 20 LOT VAL2 
208B 4B LSR A 
209C 'A LSR A 
208D 4A LSR A 
208t *A LSR A 
208F 69 30 ADC •48 
2091 6D E0 04 STB 1024+224 
2094 ; 
2094 TO 02 20 LOT VAL3 
2097 29 0F AND •X00081111 
2099 69 30 ADC •48 
209B 6D DF 04 STA 1024*223 
209E RD 02 20 LDA VAL3 
20 A1 «A LSR A 
20A2 LSR « 
20A3 4A • «R A 
20A4 *A LSR A 
20B" €9 30 ADC •48 
20A7 £0 DE 04 STB 1024+222 

20HR flt> 03 20 LOT VAL4 
20AD 29 0F BND •*00O81111 
20BF 69 38 ADC •48 
20 SI so DC 04 STA 1824+221 
20B4 Ml 03 20 LOT VAL4 
20B7 4B LSR A 
20U8 4A LSR A 
20B9 4A LSR A 
20SB 4P LSR A 
20BB <9 30 ADC •48 
20BE ED OC 04 STA 1024*220 
20C0 * 

20C8 fD 04 20 LOT VRL3 
20C3 29 0F AND ••<00001111 
20C3 69 30 ADC •48 
20C7 6D OB 04 STA 1024+219 
20CA FD 04 20 LOT VPL3 
20CD 4A LSR A 
20CE 4H LSR A 
20CF 4B LSR ft 
20D0 4B LSR ft 
20 El 69 30 ADC • 48 
2003 8D DB 04 STA 1024+218 
20D6 » 
20D6 60 RTS 
20D-" i 
20D7 i 
200 7 t 
2007 .END 

; U N I T 
;NIBBLE 

. TENS 
; N I B B L E 

HUMOOEDS 
.NIBBLE 

.ETC 

CLEAR 
DISP 
VflLl 
VAL3 

2014 
2067 
2000 
2004 

CLRI 2018 COL1 2034 COLOUR 2028 
MAIN 2006 PLUS! 28JB START 2003 
VWL2 2001 VAL3 2802 VAL4 2003 

D I S P CLC 
END OF ASSEMBLY 

!continued on page 147) 
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If you can buy it cheaper 
we ll refund the difference: 

This month's offer is another winner — a 
consignment of 14"R,G.B. colour moritors 
manufactured by J V C. — at prices never seen 
before in the U.K. Suitable for use with 3BC Micro, 

RGB MEDIUM RES £199.00 
Resolution, 370x235. Pixels. 
Display, 80 charactersx25 lines. Slot Pitch-63mm. 
Input, Video — RGB Analogue with TTL input. 
SYNC - Separate SYNC on RGB. Features, On/Off 
switch with pilot light, Brightness control. 
Power 220/240V 50/60Hr 

RGB HIGH RES £299.00 
Resolution, 580x235 Pixels. 
Display, 80charactersx25 lines Slq[pitch'41mm. 

' >gt 
SYNC - Separate SYNC ON RGB. 
Input, Video — RGB Analogue with TTL input Pi! 
Features, On/Off switch with pilot light 
Brightness control. Power, 220/240V 50/60HZ 

IBM COMPATIBLE £349.00 
Spec as above with IBM Interface. 

TEAC DISC DRIVES 
TEAC 55F - 5«/4"D/S 80 track. Formatted single 
density 400K Double density 800K. only £229.00 
Case to hold two drives with power supplv and 
blanking plate. only £39.95 
Ribbon lead to connect one drive to BBC, £12.00 
Dual Ribbon lead £15.00 
Power load to connoct one drive to BBC £6.00 

Ideal for use with BBC Micro. Full warranty. Low 
power consumption. Slimline latest technology, 
Switchable 40/80 track. 

CANON DISC DRIVES 
MDD 6106 5%" S/S 40 track. Formatted single density 
100K. Double density 200K. £129.95 
Case to hold single drive. £9.95 
Leads as with TEAC DRIVES 

THE ORGANIZER DESK 
At last a desk designed for the personal user. Full 
size desk Suitable for all leading micros. On castors. 
Teak finish. DEALER ENQUIRIES INVITED, only £49.50 

DOGFIGHT 
If you have a BBC 32K with any O.S, become a flying 
ace with our wonderful new game Dogfight. An 
exciting 2 player game with 8 levels of difficulty. 

only £8.65 

12 GREEN SCREEN 
MONITOR 

One year warranty, ex stock delivery. 18 MHZ, Phono 
connector. Limited quantity. only £69.95 

£5.95 

Lynx, Oric, Apple II, Apple III and IBM etc. 
It's safevto put a cheque in the post today. 

Because, if you find someone who's cheaper, we'l 
refund the difference, 

NASHUA FLOPPY DISCS 
Minis 
S/S S/D 
SIS DID 
D/SD/D 

8 Discs 
S/S S/D 
S/SD/D 
D/SD/D 

£17.95for 10 
£23.95 for 10 
£24.95 for 10 

£16.95 for 10 
£19.95 for 10 
£22.95 for 10 

S/S 80 Track £24.95 for 10 
D/S 80 Track £26.95 for 10 
With full 5 year warranty. All mini discs have hub 
rings ana a FREE plastic library case. 

8 DISC DRIVES SHUGART 
COMPATIBLE 

FD514S/S Dual density. Formatted 600K Byte 
only £149.00 

FD650 D/S Dual density. Formatted 1,2M Byte 
only £199.50 

Pertec 90 day warranty. 
Case to hold 2 drives — complete with power supply 
and fan. only £99.95 

VIEW DATA TERMINALS 
Prestel, Built in modem. G.P.O. approved, slimline 
design. only £199.00 
* Our price pledge only applies to the JVC monitor 
To order: Add carriage at the following rates:— 

Discs 85p. Other goods £7.00. Add VAT at 15% to 
total and send your order to: 

•PUS SUPPLIES 
158, Camberwell Road, London SE5 0EE 
Tet: 01-701-8668 (3 lines) 01-703-6155/6/7 

Lead to conned to BBC 
Government and educational 

orders welcome. 
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fcontinued from page 145) 
L I N E * L O C C O D E L L T C 

0 0 9 8 1 0 0 0 0 > PUT " 9 BCD ADD, SRC 
0 0 0 0 2 0 0 0 0 i 
0 0 0 0 3 0 0 0 0 - T H I S PROORAM RUNS ON A CBn 6 4 . 
0 0 0 0 4 0300 i 
0 0 0 0 3 0 0 0 0 , THE ACTUAL . ADDING UP IS MUCH THE 
0 0 0 0 6 0O0P . SAME AS IN THE NORMAL, BINARY, MODE 

OOOO ; T H T £ ««!*< DIFrEREHCC JO Ttwvr HOU 
0 0 0 0 8 0 0 0 0 i T H E .ALUE I N THE HI -BVTES 
0 0 0 0 3 0 0 0 0 •REPRESENT MULTIPLES Of 100 OF THE 
0 0 0 1 0 0 0 0 0 ; L 0 - B V T E S I N S T E A D C * 2 « T I N E S . 
0 0 0 1 1 0 0 0 0 J 
0 0 0 1 2 0 0 0 0 i 
0 0 0 1 3 0 0 0 0 . T . A D D T H E NUMBER STORED IM NUMLO 
000 M 0 0 0 0 , A N D NUMHI TO THE NUMBER CONTAINED 
000 13 0 0 0 0 , I N THE ANSLO AND PwSHt PA IR . 
00O16 0 0 0 0 
0 0 0 1 7 0 0 0 0 i 
0 0 0 1 8 0 0 0 0 * 
0 0 0 1 9 0 0 0 0 • - • 2 O 0 0 
0 0 0 2 0 2 0 0 0 ; 
0 0 0 2 1 2 0 0 0 3 4 NURTLO .BYT • 3 4 
0 0 0 2 2 2 0 0 1 8 7 NUHMl .BYT • 8 7 8734 DECIMAL 
0f lO23 2 0 0 2 i 
0 0 0 2 4 2 0 0 2 2 8 AN5L0 .BYT * 2 e 
0 0 0 2 3 2 0 0 3 09 . B V T « « S < 0 9 2 8 D E C I M A L 
0 0 0 2 6 2 0 0 4 I 
0 0 0 2 7 2 0 0 - 1 . 
0 0 0 2 8 2004 F8 S T A R T S H I ,DeQ:MAL MODE ON 
0 0 0 2 9 2 0 0 3 1 8 CLC 
0 0 0 3 0 AD 0 2 20 L D A R N S L O , A D D T H E 
0 0 0 3 1 2 0 0 9 6 D 0 0 20 A D C NUMLO , LO- IVTES 
0 0 0 3 2 2 0 0 C 8 D 02 S T A ANSLO 
0 0 0 3 3 2C0F i 
0 0 0 3 4 200F AD 6 3 ! 0 L D A ANSHt .AND TTC 
0 0 0 3 3 2 0 1 2 6 0 01 1 0 ADC MUMHI ; H I - » V T E S 
0 0 0 3 6 2013 8D 0 3 ; O STft AKSHI 
0 0 0 3 7 2 0 1 8 i 
0 0 0 3 6 2 0 1 8 , A N S W E R I S I N ANSLO AND ANSH! 
0 0 0 3 5 2018 j 
0 0 0 4 0 2 0 1 0 D8 C L D . D E C I M A L MODE OFF 
0 0 0 4 1 2 0 1 9 6 0 R T S , R E T U R N T O BASIC 
0 0 0 4 2 2CIA I 
0 0 0 4 3 201A - E N D 

ERftOfrt - 0O00U 

SVMBOL TABLE 

SVMBOL VALUE 
A N 3 H 1 2 0 0 3 FLMSLO 2 0 0 2 N U M H I NUMLC 2 0 0 0 
S T A R T 2 0 0 4 

E N D A S S E M B L Y 

2 R E M F O R T H E C H I 6 4 
O R E M » M C E T S C F E C N C O L O U R S 
3 P O K E 3 3 2 9 0 . 0 P C K E 3 3 2 8 1 - 0 P R I N T ' T I L 
1 0 R E M • • • P O K E TN M A C H I N E C O D E 
2 0 R E A D S * I F D * - " * " T M E N 2 0 O 
3 0 D I * - L E F T * ( D « . 1 > ' D 2 * - R I O H T * ( D * , 1 > 
4 0 V - ( A S C < D L * > - 4 0 + < < A S C < D L * > > 6 4 ) * 7 > M 6 M A S C < D 2 * J - 4 9 « < < . A S C ' . D . . ' * J ; > 6 4 > » 7 > > 
3 0 P O K E 2 M 0 9 6 + C . V C - C + 1 O O T O 2 0 
6 0 R E M • M M H C H I F T C O D E D A T A 
1 0 0 D A T A 3 4 , B 7 , ; F I , 0 9 , F 8 , 1 8 . A D . 0 2 . 2 0 . 6 D 0 0 . 2 0 , 8 0 , 8 2 . 2 0 
1 1 0 D A T A A D . 0 3 . 1 0 . 6 D , 0 1 . 2 0 , 8 0 . 0 3 . 2 0 . 0 8 . 6 0 , • 
1 2 0 R E M • • • C O N V E R T S I N P U T E D D A T A T O B C D 
1 3 0 R E M • • • F I R S T N U M B E R T O B E A D D E D 

2 0 0 P R I N T " I T 1 R S T N U M B E R " 
2 0 1 P R I N T ' U N I T S " , O O S U B 4 0 0 P 0 K E 2 » 4 © 9 6 , A 

2 1 0 P R I N T T E N S " ; : O O S U B 4 0 0 P O K E 2 « 4 0 9 6 . P E E K C 2 » 4 0 ? 6 > + A « 1 6 
2 2 0 P R I N T - H U N I R E O S " ; ' O O S U B 4 0 0 P O K E 2 W 4 0 9 6 • 1 , A 
2 3 0 P R I N T " T H A L S A N D S " , • O O S U B 4 0 0 P O K E 2 # 4 0 9 « * 1 , P E E K < 2 » 4 0 9 6 + 1 > * A » 1 1 
2 3 3 P R I N T 
2 3 6 R E M • • • S E C O N D N U M B E R 
2 4 0 P H I N T " S E C O N I N U M B E R 
£ . 4 1 R - F I L N T " U N I T 0 " > C O O U B - T O O P O K E C * - » E 9 6 - I . A 
2 3 0 P R I N T " T E N S " ; : O O S U B 4 0 0 P O K E 2 « 4 0 S 6 * 2 , P £ E K < 2 # * E 9 6 * 2 > + A # 1 6 
2 6 0 P R I N T - M U N I R E D S " ; O O S U B 4 0 C P O K E 2 » 4 0 9 6 * 3 , A 
2 7 0 P R I N T T H A I S A N D S " ; O O S U B 4 6 0 P O K E 2 « 4 0 9 6 + 3 , P E E K < - 2 » 4 0 < J < * 3 ) * A « 1 6 
2 6 0 S V S 2 * 4 0 9 6 * 4 
2 9 C P R I N T 
2 9 3 R E M • • • A N S W E R I N B C D T O D E C I M A L 
300 PRINT•ANSWER I S " 
M L P R I N T " U N I T S - , P £ E K < 2 » 4 0 9 6 + 2 ) A N D 1 3 
3 1 0 P « I N T " T E N S " . ( P E E K . ' . 2 » 4 0 9 6 * 2 > / ' 1 6 > A N I I 1 3 
3 2 0 P R I N T " H U N I R E D S " ; P E E K ( 2 * 4 0 9 6 + 3 > A N D 1 3 
3 3 0 P R I N T " T H A L S A N D S " , ( P E E K < 2 * * 0 9 6 + 3 > ^ L « > A N D 1 3 
3 4 0 P R I N T ' U B W U H A 0 A 1 N , 1 F O K V E S . 9 F T * N O " O U S U B 4 0 0 I F A 0 9 T H £ N R U N , . . < I } 
3 3 0 E N D 
3 9 9 R E M • • • S E L E C T I V E I N P U T R O U T I N E 
4 W O E T A * I F A * - " " T H E N 4 F L 0 
4 1 0 I F A S C T A * X 4 S O R A S C C A * ) > 3 7 T H E N 4 0 0 
4 2 0 A - V A L < A « > P R I N T A R E T U R N 

READV. • 

STOP... U S I N G 
S C R A P S OF P A P E R • • • L O S I N G 

P R O G R A M S 

f ^ C O Q I N G P A D 

screen Uvo utpad 
(75) 

Use Professionally 
Designed Universal 

Computer 
Stationery 

Pads 

(75) 

(50) 

m 

1 

•M 

LIBRARY 
CATALOGUE SYSTEM 
INDEX FORMS (10) 

P t ' 

£7.50 
BOTH 

PACKS FOR 
£ 1 3 ^ 9 5 

CASSETTE 
REGISTERS 

FILE DETAILS 

m. , PLUS 
£7.50 

START I M P R O V I N G Y O U R 
P R O G R A M START 

b i n d e r 

S E C U R I N G 
Y O U R L I B R A R Y 

Qty Price Total 

Programmers Aids 
Catalogue System 
Both Packs 

£7.50 
£7.50 

£13.95 

PIUS Post A ParlfirKl 1.00 

£ 

Name: 

Address:. 

Send lo: Diamondsoft Limited. 
FREEPOST, Cheadle Hulme, 
Cheadle, Cheshire SKB 5YB 
Tel 001-465 8700 (24 hr& ) 

Post Code: 
• diamond/oft 

A better way ol computing 
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Superbly styled and quality engineered to provide 
4 colour hard copy, for home and business L 

Just look at these leading features: ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Quality hard copy on plain paper 
Superb graphics and text capability 

3 Prints 4 colours — Red, Green, Blue and Black 
Designed to match the futuristic style of ORIC 1 

< Plugs straight into your ORIC — printer lead supplied 

The ORIC MCP 40 - Setting new standards in 
Micro Computer Printers. ORIC The Real Computer System 

ORIC products available from:-
WH SMITH DIXONS GREENS LASKYS MICRO'C 
MICRO PERIPHERALS SPECTRUM COMPUTERS FOR ALL 

and hundreds of independent dealers. 

ORIC 

^ r.-'f • J J md VAT 

It's here, the exciting new 
ORIC MCP 40, Colour-

Printer. Pocked with , 
quality ORIC features 

to start building t j 
your ORIC 

system, ^ f l 

ORIC 
ORIC PRODUCTS INTERNATIONAL LTD Coworth Paik Mansion, Coworth Park, London Road, 

Sunninghill, Ascot, Berks. SL5 7SE 



ORIC-116K 
VALUE PACK 

O R I C 16K plus £30* 
worth of ORIC Software 

for ONLY 
£129.951 mctV 

11A0I VOURStLf BASIC 
HlWt KMHU UWL KIWI I 

MlUll GAMES 

ORIC-1481 
VALUE PACK 

ORIC 4 8 K plus £ 4 0 ' 
worth of ORIC Software 

for ONLY 
£ 1 6 9 . 9 5 InclW 

TWCH VOURSElf a w 
HOME FINANCE JK HIGWt 

Mittiutn 

- j 

M 

¥ 

ORIC 1 16K & 48K Micros 
Superb Styling 

E r g o n o m i c k e y b o a r d w i t h 5 7 mov ing keys 
28 rows x 40 characters high resolution 
Teletext/Viewdata compatible graphics 
6 Octaves of real sound plus HI*FI output 
Centronics printer interface and cassette port 
Free user manual, cassette recorder lead and 
Driver game included. 

ORIC 1 Todays best value in real computer systems. 
To be launched within the next few 

weeks-the revolutionary 
ORIC 3" MICRO FLOPPY DISK DRIVES 

with incredible access time and data 
storage capacity. 

Other peripherals to be launched this year 

It is Orics policy to continue to expand our 
product range, in order to offer our customers a 

comprehensive, professional, Micro Computer 
system, at a realistic price. 

We believe that with the launch of our MCP 40 
colour printer, and our combined computer/software 
value packs, we will continue to lead the small micro 
market in both quality and value. 

'T i t les may vary subject to avai labi l i ty hut the approx imate value w i l l not . 

C Copyright ORIC PRODUCTS (INTERNATIONAL 1983 



INVITE SOME NEW 
FRIENDS ROUND TONIGHT 

FROM C-TECH SOFTWARE 
SELECTED LINES AVAILABLE AT J O H N MENZIES • W.H. SMITHS A N D ALL G O O D COMPUTER SHOPS 

CENTIPEDE 
itt/iarncmju 

K 

SUPER 
CENTIPEDE 
and PAINTER 
Supe" Centipede is a full colour machine code 
arcade game where the object is lo de'enc 
yourieil w i th your laser against a last moving 
centipede wh 'ch vveaves m and our of rhe 
mushroom patch Beware of rhe man eating 
spider* 
Paincer You must diffuse the tin e bombs r 
nur rwh -il orde.' w l vlsi leaving a trial but you 
must not cross your fj.<th 
For I 6 K / 4 8 K Spectrum £ 5 . 5 0 

P L E A S E S E N D M E T H E F O L L O W I N G 

N A M E ADDRESS 

I I enclose cheque/PO payable to C-TECH SOFTWARE 

| TOTAL £ 
• 1 8 4 M A R K E T ST • H Y D E • C H E S H I R E • S K 1 4 1EX 

FIGHTER PILOT 
& CITY BOMBER 
This ts an ingenious progfr rn for the D ragc 
32 ft begins w i t h a briefing session giving 
details of rne several aitac* waves and shows 
you pic lures of theaircraft nc ludlng 
Messerschmidt and Junkers Vou have to get 
ihe aeroplanes wi thm your sights and shoot 
l l l e m d o w n There is a parachuting sequence 
ii makes 'uii use of Hi-Res graphics, colour ant; 
sound A l l this for CS.50 

FROGGER 
a n d SPECM A N 
Soecman nas great machine code graphics 
w i t h 3 to 5 ghosts, power piUs and a real 
munchie nan w h o munches m all 
directions 
Froyger-2 screen superb representation w i t h 
lull colour Hi-Res f:rogs. Cars. Roads Logs. 
Turtles an3 nverbank w i t h suner sound 
effects 
For 16Kr«8K Spectrum £ 5 . 5 0 

KRAZY 
KONG 
'00% machine code program featuring 
3 screens of Hi-ResGonla. Barre/s Frebal!', 
Conveyo* Belts and a running and jumping 
man w h o must rescue his girlfriend from the 
enraged Kong 
For t h e *BK Spect rum £ 5 . 5 0 
RING OUR TELESALES N O W 

>061-3668223 



RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
SUMMER CAMP 
• I have read in American 
computing magazines about 
c u m m e r camps which con* 
centrate on computer uic, Is 
there anything like that in the 
U.K.? 

Malcolm Parks, 
A met sham. 

CAMP BEAUMONT runs camps in 
London, East Sussex, Devon and the 
I.akc District for four to fifteen-year-
olds. As well as the normal sporting 
and recreational activities, each 
camp features a computer centre 
where half of each day is spent 
working on a computer for each 
person. The computer activities, as 
well as instruction in Basic program-
ming, include films and lectures. For 
the more advanced computer users 
there are one, two and three week 
projects on robotics and artificial 
intelligence, including the use of 
machine code. Both residential and 
non-residential camps arc available. 
You can get more information from 
Beaumont Summer Camps, 73 
Upper Richmond Road, London, 
SW15 2SZ. Telephone 01-870 
9866. 

ANAGRAM 
• I am the owner of * 48K 
Spectrum and have been trying 
unsuccessfully to write a pro-
gram for working out anagrams, 
that is to print out a seven-letter 
word and every combination of 
the seven letters on the screen. 1 
would be most grateful if you 
could help. 

G Smith, 
Tync and Wear. 

ONE WAY to tackle this would be to 
use the Sinclair's string-slicing 
facilities to break the word down 
into seven separate characters, and 
take the codc of each and place these 
in elements of an array. Then you 
could use the random number 
generator to randomly mix the 
elements of the array, f inally 
printing out the word asing CHR$, 
You will need two loops, one inside 
the other, to ensure that each 
clement of the array is only used 
once in each anagram. 

ORIC QUERY 
HI have owned a ZX-81 for 
about a year now and recently 
decided to buy an Oric 1. On 
going to whops ouch aa Dixon* 
and WH Smith to buy directly 
rather than by mail order, 1 was 
told (hat the stores only stocked 
the 4HK model. Wanting a 16K 

rather than a 48K version I was 
rather disappointed. On further 
enquiry at one shop I was told iff 
ordered a 16K version by mail I 
would be sent a 48K machine 
and asked to pay the difference. 
Is this true? Do I have to buy a 
48K machine? 

T Zahoui, 
Shoreham. 

O R I C S PR company, in rather 
guarded replies to my queries, said 
"most of the 16K production has 
gone to Europe but Tangerine is 
selling a few by mail order". At 
present, i f you order a 16K by mail 
order, you may be sent a 48K Oric 
"on loan", with the idea that when 
the 16K becomes tvailable you will 
be given the option of swapping 
your 48K for the 16K, or of paying 
the difference. When I bought an 
Oric by phone when they were first 
advertised last October, 1 ordered 
the 16K, but received a 48K, my 
credit card was debited for a 48K 
machine, and no "downgrade option" 
was offered. Oric assure me this was 
a mistake. Ian Osborn of Norfolk 
wrote to ask if it was possible to buy 
a I6K model now, with the idea of 
buying an upgrade kit to make his 
Oric 48K in due course. One's PR 
company says that "no expansion is 
possible for the Oric". 

DISABLED HELP 
• My 1 4 - y e a r - o l d son is 
disabled, but wants very much 
to be able to use a computer. 
Our local computer shop has 
been most sympathetic and has 
tried to help, but have been 
unable to make any specific 
suggestions on how we can equip 
a microcomputer so that my son 
can use it. Is there a resource 
centre we can turn to? 

Mrs K Jones, 
Edinburgh. 

UNFORTUNATELY , y o u d o n o t 
mention the naiuies of your son's 
disability, which limits somewhat 
the advice I can give. I have heard 
from a number of people over the 
past two years with disabilities — 
generally involving limited move-
ment and control skills — who have 
managed to find satisfactory ways of 
operat ing their computers. 
Elcctriad, New Street, Aylesbury 
(0296) 87309 should be able to assist 
you, particularly ir respect of use of 
C o m m o d o r e compatcro such us (he 
Vic-20, 

You may also lt.<c to contact the 
Disabled Advice Srrvice, Athcldene 
Community Centre, Garrart I.ane, 
London, SWI8, 01-870 7437, and 
the Disabled Living Foundation, 
346 Kensington High Street, 

London WI4, 01-602 2491. Contact 
a Family is a organisation which 
links up parents throughout the 
U.K. who have a handicapped child 
living with them at home. One ofthc 
fathers associated w i th the 
organisation is a computer buff who 
has set up a schcme callcd CAFCAL 

Contact a Family Computer 
Assisted Ixarr.ing. The schcmc is 
based around the Vic-20 and is 
building up a library of suitable 
programs. You can contact the 
group at 16 Strutton Ground, 
Victoria, London, SVC I P2HP 
01-222 2695. CAFCAL welcomes 
suitable educational programs from 
any Vic-20 users. 

TEXAS PRINTER 
• I have recently bought a Texas 
Instruments TI-99/4A computer 
and I want to connect a printer 
to it. I have been told by one 
shop that although there is a 
Texas printer, it is not yet 
available in the U.K. Is this true, 
and if so, what printer can I buy 
which is suitable for my com-
puter? 

Scott Shan, 
Ilounslow. 

CONNECTING a printer to the Tl-
99/4A is a rather involved and 
expensive process. The official T l 
printer retails for £481 but is not 
currently available in the U.K. 
Before you can conncct any printer, 
including the Texas one, to the 
computer you need to buy a 
peripheral expansion box for £159 
and the T l RS-232 interface which 
costs £117. Once you have these, any 
printer which connccts with an 
RS-232 interface will work, such us 
the dot mairU printers made by 
Lpsun — llicsc man uiuuud £-100. 
Texas peripherals are available by 
mail from Landau Electronics, Lion 
House, 227 Tottenham Court Road, 
London, WC2. You can check on 
availability by phoning them on 
01-580 7383, extension 28. Texas 
tells mc thai a range of cheaper 
peripherals wi.l be available "real 
soon". These arc designed for ihe T l 
pocket compiler, the CC-40. An 
adaptor will be available to connect 
these to the TI-99/4A. 

FAST DEFENDER 
• I have written a s imple 
Defender program on my 7.X-81. 
However, it mns too slowly to be 
much of a game. How can 1 
speed it up? 

Andrew Marsden, 
London IV4. 

THE SHORTEST, and best answer, 
would be to learn machine codc, and 
then rewrite the program in machine 
codc , rather than Basic . However , 
this is not an easy task although it is 
a skill you should seriously consider 
acquiring. The way in which your 
Basic program s written; that is, the 
order ofthc lines, and the things you 
get your computer to do, such as 
raising numbers to a power, or 

making decisions all have an effect 
on the running speed of the 
program. Try to write it so you make 
as few decisions as possible. 
Generate at few random numbers as 
possible — you may be able to 
generate I LS I one random number 
each time :he program cycles, and 
use this in different places. Try to 
make the urogram run in a clear 
loop, with t single Goto at the end of 
the major loop. An alternative to a 
Goto is a vast For-Ncxt loop which 
contains a much higher number than 
you are likely to need — such as For 
A - I to 100,000. Finally, make the 
first line of your program Poke 
16389,75 to slightly speed the 
computer up. 

NEED TO KNOW 
• I have had my B B C Micro for 
five weeks now, and have bought 
some commercial software for 
it. The quality of the tapes I've 
bought is very high, but I find 
the programs most depressing. 
Why? simply bccause my puny 
efforts at programming seem so 
weak when compared to the 
e f f e c t s p o s s i b l e f rom 
accomplished programmers . 
What is the beat way to improve 
my programming quickly? I 
should add that the BBC is the 
first computer I have ever had, 
and I am bare ly past the 
Foi^Next loop stage of Basic 
programming. 

Co/in Chelnton, 
Southampton. 

T H E ot.n ADAGF about learning to 
walk before you try to run holds true 
for programming. The learning 
curve for Basic is fairly steep at the 
beginning, hut soon evens mil to n 
very gradual rise. You sound as if 
you are past the worst already. The 
three best ways to improve your 
programming are to get in touch 
with a local users' group, join one of 
the national user clubs, and read 
some books on the subject. An 
advertisement in your local 
newspaper, or a notice in a computer 
shop — such as your nearest BBC 
Micro dealers — should uncover 
other users in your area. The two 
national clubs are Laser bug, 10 
Dawley Ride," Colnebrook, Slough, 
Berkshire, SL3 0QH, Beebug, 374 
Wands worth Road, London SW8 
4TB. There are many, many books 
for the BBC Micro. One ofthc latest 
is The BBC Micro Rook - Basic, 
Sound and Graphics by McGregor 
and Watt, published by Addison-
Wesley. Others includc APL for the 
BBC Micro, The BBC Micro, An 
Expert Guide, Instant BBC Micro 
Machine Code, The BBC Micro 
Revealed, Easy Programming for wur 
BBC Micro, The BBC Micro 
Compendium, Games BBC 
Computers Play, The Book of 
Listings, Let your BBC Micro Teach 
You to Program, Practical Programs 

for the BBC Computer and Acorn 
Atom, 30+ Programs for the BBC 
Micro, and 30 Hour Basic. 
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R S.S. THE FUTURE 
CREATING FANTASIES FOR 

DRAGON AND NOW 

KRAZY KONG 
AH machine code version of the 
popular arcade game. 
This program has all the features 
of the original and is every bit 
as fast. 
3 different screens make it 
difficult to beat. 
ZX8116K 3-95 

HOPPER 
Can you help Fergy and his 
friends get across the 4 lane 
highway and back to the lilly 
pond? 
Includes Crocodiles, Logs, 
varying traffic speed etc. 
ZX8116 K 3-95 
ORIC 48K 6-95 

CENTIPEDE1 

All machine code - very fast-
Superb graphics Better than the 
original. 
ORIC 48K 6-95 
BBC A OR B 6-95 

For Fantasy and Reality 



MAKERS 
ZX81, SPECTRUM, 
ORIC AND BBC 

E V - t a l a 

LIGHT CYCLE 
All the speed and excitement 
you could want, very addictive. 
Race and block the computer or 
another player. 
SPECTRUM 16K 48K 5-95 

S M i a a i 
H _ 

• 

4 

V K l 

ATTACK 
Attack is a super fast, all machine 
code arcade style game. 
You are the Chief Security 
Officer on the prison planet 
'KOVENTRI' where all the capt -
ured space invaders are kept 
until a humane way of dealing 
with them can be found. There 
has been a major breakout and 
it is a race against time to stun 
the invaders and return them 
to the compound. After 
being in the open too long they 
mutate and become much 
fiercer. See how long you can 
keep them all locked up. 

DRAGON 7-95 

• . I 2 . 
¥ * 

DEEP SPACE 
Alarms begin humming loudly as 
warning lights flash at you from 
the computer control console of 
your ASTRO-CRUISER. 
Within seconds a huge ball of 
destruction explodes outside 
your observation port, battering 
the ship violently. 
A quick check of your tracking 
screen shows you to be entering 
one of the worst space storms 
ever recorded in that quadrant. 
Your only defence is your skill 
with the laser cannon. 
We DARE you to take control 
and fight your way to safety. 
Unless you can blast a way 
through your ship will be crushed. 

SPECTRUM 48K 5 -95 

INVADERS 
At fast the version you have 
been looking for. Quite simply 
unbeatable. 
ORIC 48K 
BBC A OR B 

6-95 
6-95 

SEND CHEQUE OR P.O. 
TO RS.S.452 STONEY STANTON RD. COVENTRY CV6 5DG. 

FOR INSTANT CREDIT CARD SALES TEL (0203)667556 
TRADE ENQUIRIES CONTACT JOHN FLETCHER,COVENTRY (0203) 667556 



Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer. It is available in two forms: Model AD, 
shown below with a bu ilt - i n I ine display, a r id Model A, 
without the line display Both models can operate 
with a monitor or a television set 

MEMORY 
• 24K bytes of ROM; 
a 32 bytes of RAM, at least 28K of which is available 
to the user 

THE SCREEN DISPLAY 
• 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at your disposal; 
° 24 or 30 lines to the screen; 
• well-formed characters, with true descenders; 
• a full European character set; 
• normal or reverse video, high resolution graphics 
on screen of controllable size, 256,320,512 or 640 
horizontal resolution by 250 vertical lines; 
a a facility to set up a "page" of up to 255 lines, with 
the screen acting as a "window" to display it; 
• ability to ma ntain several such pages simultane-
ously, and to switch rapidly between them; 
a text may be used on graphics screen as well as on 
parts of the video screen not used by graohics. 

CHARACTER SET 
• 512 characters, includingthefull ASCII set all 
European accented characters, Greekard graphics 
symbols. 

GRAPHICS 
• 20 powerful graphics commands; 
• all text characters usable on the graphics screen; 
• variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory. 

•C<VM IS A REGISTERED " KALI I MAf?*OF DC <*E5EJWCH INC 

SOFTWARE 
Enhanced ANSI BASIC; screen editor (32 
commands), mathematics package (10 significant 
figures); graphics commands. 
• a very frierdly screen editor - a delight to use and 
readily adapted to text processing; 
• arithmetic to 10 significant figures; 
• very controllable output formatting of numbers -
invaluable for accounting statistics, and scientific 
applications; 
• a powerfu, much enhanced BASIC; 
• a very flexible operating system, which allows any 
data stream to be opened to any device. 

INTERFACES 
• two tape cassette ports built into the processor unit; 
• a built-in printer interface; 
• a built-in communications interface (V24/RS232); 
• a video monitor interface; 
• a TV interface; 
• an expansion interface for NewBrain system 
expansion modules. 

KEYBOARD 
• standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 

Y>u can get everything in the box on the 



If you u ndersta nd the facts a nd f igu res on 
the leftyou'll soon realisethat NewBrain hasto 
be one of the most powerful micros around. 

However if you find the box on the left a 
little hard to follow, don't worry. 

We've got over 120 dealers nationwice 
who've got all the answers at their fingertips. 

Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition gettinga look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and Ml take CP/M.' 
so if II work on the same system as similar big 
businessmicros,givingyouthecapacitytouse 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

It's designed to take disks, printers and 
memory expansion modules(upto2M bytes) 
plusanything else you'd expecta professional 
business micro to handle. 

So, whether you understand the box 
on the left or not pay a visit to someone ir the 
know on the right' 

They'll answer all your questions and give 
you a full demonstration. 

//ow^D'adn 
Grundy Business Systems Ltd., Grundy House, 

Somerset Roadjeddington. 
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tlUNHPI ĤlTBtOS»6»W7) 
LjDCtSIU 
llltlYCCMfUTmSTSTEMS 
WtCKOC aiKLj'LtlIIX.3J 

uNCMtio 
SHOBEECHMlCHUaK̂l 
icj4?e3?««i 
LIVIRfOOi 

OlKOIrt PHOTOGRAPHIC (URI S.T0 
tot -wmm uoKvc»QCoimnn 
(01-WC ?3H3) 
MKMKkOHDONNIKMQ: »?«?)! 
TRWSAMWtCWSWtlHSUO 
(OHOSWJO) 
LA»m{OtftflSIWr)tM»i«»l 
1 rr.i if K-IAW t « w i 

i«n<SiOiiriiiDSiiion 
nmiteii) 
01»»"' iK>.-»n>!ia«sirD 
111 '111 Villi :HMl I HID KlltfMC) 
Mnor«t*soNsin)icni?j*f.w 
WllliPVBtDltilMli.'BSl 
HKWBT ciwaiw sriwas 
(Ol-J/) I1S?I 
AUOM1MAWI II«i1l«|llO 
(ill 'yi. i"V>4) 
WWCOHWIRSLIOIEI H!H IMI> 

MIIIOT (EVWS 
Miitw «ffltsawnm*c[KT» 
i^x-tss:;1 

HI W VHtLTOM 
swpi cowPuTytSLftii "to 
•f WUM! ( IIKW-miF 
WCMKWEOOWUttIB (JSKtlJC??! 
01 iK-?»>a«»Ai icotnaW) 
NtmWMi 

;a>3i(*J Jtii 
M0T1IHCXAM Mi;s>ciior igiavi 
.WirSiNPTTIBJĤM' 
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Extend the sound 
capabilities of your Dragon 

Dragon 32 

Sound Extension 
Module 

* Fulfy-cased module plugs into cartridge port 
> Provides 3 channels of sound: 3-note chords and 

harmonies over 5 octaves 
> Uses new BASIC command. No need to 'Peek' 

or 'Poke' 
» Many built-in sound effects (e.g. bomb, laser) 
• Music and graphics can occur together without 

loss of speed 
• Two Input/Output ports included 
• User manual provided, with examples 
Cheque/P.O. t o : -

J.C.B. (MICROSYSTEMS) 
29 Southbourne Road 

Bournemouth BH6 5AE 
Tel: (0202) 423973 

ONLY 

£34.95 
Inclusive 

VOICE SYNTHESIZER AVAILABLE SHORTLY 
Write or phone for further details 

u H & H U H SOFTWARE H 
For the BBC Computer A or B 

EARLY ONE 
an educational game 

for early readers for £6.50 

A I / . 

. . . be early get the worm not the bird 
Send S.A.E. for a catalogue of our other educational 
games and useful programs for the BBC and Dragon 
Computers. 

Please send orders and cheques/PO/Transcash 
(No 614 131 1707) to: 

H & H , Dept A , 5 3 H o l l o w a y , Runcorn, 
Cheshire. 

SIR Computers Ltd 
CARDIFF 

Agents for Acorn, BBC and TORCH 
Computers 

BBC Microcomputers 
Model B £399.00 
Model B with disc interface £608.00 
Single 100Kcisc drive £249.00 
Dual 2 x 100< disc drive . . . . . . f389.00 
The disc marual and utilities disc are both included. 
Upgrade of BBC Model A to B £90.00 
Please telephone for up to date information on Prestel, Teletext, 
speech syn-hesis, second processors, etc. 

TORCH Computers 
2-80 Disc Pack for the BBC Microcomputer £897 00 

This unit connects to the BBC Micro in :he same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for usa under BBC BASIC or other languages it provides the 
option of using the wide range of CP/M software available for 
business ard data processing applications. The firmware supplied 
with the machine allows switching between BASIC and CPN, a 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This 
is a Z 80A with its own 64K RAM card, communicating with the 
6502A in the BBC computer through the 'Tube'. Typically the 
speed of execution of programs under the twn processor system 
is increased by up to 50% compared with a conventional single-
processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 
TORCH CF2-0 £2.795.00 

This an extension of the BBC microcomputer/Torch disc pack 
system, available in a single unit. The computer contains a BBC 
based peripheral processor connected to the main Z-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only mcrocomputer which 
has been panted permission for direct connection to the Public 
Switched Telephone Network both in the U.K. and the United 
States. 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of computer via Prestel. 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail 
TORCH CI-240/10 
TORCH C1-240/21 

As above but with a 10 MB hard disc drive. 
As above but with a 21 MB hard disc drive. 

Peripherals 
Seikosha GP100A primer £229.00 
NEC PC 8023 printer £389 00 
Epson FX 80 - /T lype 3 printer £470.00 
Microvitec 14" RGB Monitor £299.00 
Kaga 12" RG3 Monitor £280.00 
Sanyo 14" RGB Monitor £260.00 
High resolution 12"'black/green monitor £95.00 
Wo have still sot a few Jupiter Ace computers lefl in stock... f89.00 

S o f t w a r e 
We currently hold in stock programs from the following suppliers: 

Acornsoft Lew! 9 Software 
A 6 F Software Molimerx 

Bug Byte MP Software 
Computer Concepts Program Power 

Digital Fantasia Salamander Software 
Golem Software for All 

UK Software Superior Software 

Unfortunately we are unable to supply software by mail except as 
part of a larger order. 
Delivory by Interlink of any of the above items £10 00 
Unless otherwise stated all prices include VAT. 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff 

Telephone {0222} 21341 
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SOFTWARE FILE 
Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 

Detective 
Gary Gates, 
Huyton-with-Roby, 
Lincolnshire. 

™ i i i i i P 
T H E PROGRAM is a problem-solving game 
asking the player lo use his deductive powers. 
It begins by showing a plan o f G i v e ' s House 
on the scrccn in which a murder has taken 
place. It is the task o f the player to deduce the 
room where the murder took place; the 

murder weapon; the murderer 's motive; who 
committed the murder. 

Each l ime ihe game is played the computer 
randomly generates a different code based on 
the four above parameters, and it is the task o f 
the player to find out this code. 

T o help solve the code, the plaver has 
control o f a man, shown on the plan o f Cl ive 's 
House. T h e mail is controlled by the four 
cursor keys and the number o f movements it 
can rr.akc is determined by a pair o f dice 
shown in ihe centre o f ihe plan, which are 
controlled by the R key. 

T h e initial task o f the player is to move the 
man around the plar. and enter one o f the 
rooms. 

On entering any room, the list o f possi-
bilit ies is automatically shown on the 
screen and the player is invited to select his 
choices. After inputting the choices, i f they 
prove to be correct then a " W o n " message is 
flashed on to the screen along with a score and 
a rating. 

I f the choices prove to be incorrect, then the 
list o f possibilities is again flashed onto the 
screen but, rhis t ime, one choice which was 
incorrcct is indicated by an inverted full stop. 
T h e player is then invited to continue the 
game. I f the invitation is accepted, then the 
cycle is repeated. 

However, i f the player decides to quit before 
solving the code, then a failure notice is 
Hashed on ihe screen T h i s program Is only 
suitable for a 4 8 K Spcctrum. 

P R T ~ 

• W 
IP EM 

B REM * * * 4«K I X SPECTRUM f t + 
7 H E M • + G R A Y & R T E S 1 9 8 3 
9 R E M M S E T U P U R H 1 0 8 L E S _ 

I B C L 5 P D F E R t l C L S : P H P L 
0 O U R D C R B INK 7 

K0 LET C - 0 LET XX» 16 LET YY -
14.: LCT SH-0 DIM n | ( 6 , l l > D IM 
S « ( 6 , I E > ! D I M C & < B , 9 1 O I M D » < 4 
B> . D I M Y » ( 7 , U ) 

a e L E T t e r c a - B L E T C C » 
T ) : L E T C D - B : LET Z R - 0 . LET Z B - B 

L E T ZC-B: LET Z D - 0 
J B DIM u i e i 

1 ; D I M P <4 
3 8 R E M I 

DIM U<6> DIM O l S 

l ; U C L C O M 

H B B I FDR F « 1 TO 
1 3 B , B B , S B - R N E X T T 

B B P L O T 8 6 , ® D R A W 6 3 . B B P L O T 
3 B . B : D R N U 4 6 . 4 3 : I N K 7 

S B F O R F - L T O 3 B E E P . B , 1 8 » F : 
B E E P , S , I A T F B E E P . 8 , B * P : B E E P 
. B , B « F ; B E E P l . B , B » F : B E E P . 8 , 1 

4 « P : B E E P . H , 1 4 « F : B E E P . a , L B » P . ' 
B E E P . S . a t l F : N E X T F 

6 5 P R I N T F I T 8 1 , B , P R E S S A N Y K E 
V T O C O N T I N U E •• I F I N K E Y B - T H E 
N O O T O B B 

6 7 C L S 
r t j I N P U T " D C Y O U U I S M r o w I N S T 

R U C T I O N 6 < Y / N > " ; W » XI" 
N " O R B « . " F T " T H E N O O T O J G M 

7 9 R E M I N 9 T R U T I O N J ^ ^ 
B B P R I N T F L A S H 

E T O D E T E C T I V E 
9 5 P R I N T " mmmmmmmmmmmmmmm 

PRINT 
9 0 P R I N T " C L I V E M R S B E E N M U R D C 

D B F ) 4« P R I N T 
» A P R I N T " Y O U MF»UR T O F I N D B Y 

T H E P R O C B 8 6 " " " O r E L I M I N A T I O N : - " * 
1 . T M E M U R D E R E R » . T H E U 

E H P O N 3 . T H E P L R C E O F T M E M U 
R O E R " - " T H E M O T I V E " 

« 4 . P R I N T : P R I N T " U H E N Y O U E N T 
E R R R O O M . Y O U H R U C T O M R K E R S E 
HIES OF DECISIONS. TME COMPUTE 
H K I L L , A F T E R E R G H S C R I E S O F D 
t C I t l U H t . JHDXCRTC ONE DECISICi 
N U M I C M i s iHCOppr t r r wv X N V E R S 
I N O T M E F U L L S T O P , " > P R I W T : P R ! 
N T 

9 B F O R r - 1 T Q 6 S T E P a - F O R Q -
1 T O 6 S T E P 8 F O R H - L T O 6 S T E P 

a ; v i i p - w . r to M B E E P .mo,o*n 
- P : N E X T H : N E X T O N E X T F 

9 6 P R I N T R T A I J 8 , F L A S H 1 ; " P R E 
3 S R N Y K E Y T O C O N T I N U E " 

• I B B I F I N K E Y F " " T M E N O O T O I B B 
P R I N T I P R I N T : P R I N T 109 CLS PRINT : PRX* 

, T O U U I L L B E C O 
A PLAN OF CLXVE' NPROMTID UXTH 

» M O U M . A PAIR OF DZCE CONTR 
OLS THE** "NUMBER Or MOVEMENTS OF 

110 PRINT " 9 _ L E F T " ' " 
6 - D O U N " ' " 7 - U P " ' " B 
- R I G H T " 

14® I F I N K E Y * - " " TMEN OO TO 1 4 0 
RT 3 , 8 ; INK 4 ; * ' 

7 ; INK 6 ; 

L I 
a t : BORDER 4 1 BE 

CP . B B , P # 8 ; BORDER 7 : NEXT F : BO 
RDER B 

330 PAUSE I S 

44 8 REM am RND STATEMENTS M 
490 LET TT.INT iRNCtA l +1 
400 LET S-XNT IRW>»fl) 41 
470 LET U - I N T I H N D t 8 ) t l 
490 LET M - I N T J R N O M M 1 
490 REM M l SETTING UP BORRO OH 
590 CLS : OO TO 600B 
B I B PRINT BT Y Y , X X ; INK 8 ; " H " 
!520 PRINT RT 8 1 , B; PLASM 1 ; " P R E 

SS R TO ROLL D I C E " 
S88 i r I N K E Y B - ' R " OR I N K E Y " f " 
T H E N OO T O 8 8 4 

f|j siiS i H ^ . T O r r : 
B^ "DC " , RT I B , 18 ; "BC : RT H , l 9 ; f ' D 

ROLL INO DICE ^ ^ 887 REM 
830 LET OS^ INT <RND*6> 

B = INT [RND»6> *• 1 
939 LET R - 1 3 8 : LET D-BB 
SJ40 TOR F - l TO 8 
t>»0 I F F - l THEN LET L -DA 
S B B I P r » B T l t L N L E T L - D B 
• j 6 « I F L - l T M E N OO T O 4 Q B 0 
ees I F L > 9 THEN GO TO 4 0 1 0 
564 I F L " 3 THEN GO TO 4 0 8 0 
966 i r L - * TMEN GO TO 4 0 3 0 g7B I F L - 5 THEN OO TO 4.04P 

78 I F L - 6 THEN GO TO 4OB0 
BBB LET A»A+84 

BEEP . 1 , - 1 0 
B 9 0 NEXT F 
690 LeT 3 Q - s n +1 LET L " D f 
696 REM M M MOUING MAN 
610 rOR F - l TO L H 
S20 LET X X - X X f 1 I N K E Y » - " B " ) - I INK 

e Y t « " e " ) 
6 2 1 LET YY nYY » < INKEY 4 " " 6 " 1 * I INK 

E Y f « " 7 " ) 
S£S OO TO 3 0 0 0 

3 0 P R I N T A T Y Y . X X ; I N K Oi H ' 
608 BEEP . f l . O. s™'— - -
r^so PRINT AT YY,> 
60« IP INKEY 
640 NEXT F 
648 PRINT RT Y Y , X X ; " R " 
6B0 OQ TO H80 
^90 RESTORE 9 8 8 0 _ _ _ 
699 REM 6BB DETECTIUE L I S T B 8 
/ 9 0 F O R F T T T O e R E A D R » < r T T N " J b ' V O R F - l TO » : RERD B» ; N 

^TTB^POR F - l TO 8 : RERD C»IF> : N 
EXT r 

a t r o f l F - l JO 4 RERO O i l F t . N 
EXT F 

780 CLS PLOT 0 , 0 DRAW 0 . 1 7 9 ; 
2 8 8 . B : DRRU 0 . - 1 7 8 : DfeRU -

6 , B : PLOT 1 1 1 , 0 : DRRU 0 , 1 7 6 
7SS FOR F - l TO 6: PRINT AT 1 * F , 

i ; r ; * 

. I N ; , 
PAUSE 8 
XX * " F " 

THEN OO TO 8 8 0 

1 : r ; " . " ; B B IF > NEXT r 
730 FOR F - l TO 8 PRINT RT B F , 

L; P; " . " , C | *F > : NEXT F 
7 0 C rOR F - l TO * P R I M T « T 1 

, 1 ; F ; " , " ; D i ( F ) : NEXT F 
729 REM M INPUTTING CHOICES 
74® P R I ^ T RT 8 , 18, "YOU RRE I I ,RT 3 , 1 6 . " T M E " , R | t R 0 0 M ) 
748 INPUT "SUSPECT ( 1 T 

USPECT 

I N " 
T O 61 " I S > 

747 I F SUSPECT<1 OR SUSPECT>6 T 
HEN OO TO 746 

760 PRINT RT 8 , 1 6 , SUSPECT AT 
6 j , 1 0 j B i (SLPSPECT) 
768 INPUT "UERPON ( 1 TO 81 " ; U E 

APON 
767 I F UERPON<0 OR UERPON>5 TME 

N GO TO 7BB 
7 6 0 P R I N T FTT B , I B ; " U E A P O N : " J C | I 

W C P P O N ) 
7®6 INPUT "MOTIUE ( 1 TO 41 " ; M O 

T IVE 
MOTIVE<0 OR MOTIUE>4 TME 

AT I B , I B ; " M O T I U E " ; D | 

767 I F MOT 
N 7 ? S J G I S R 
M'OTXUE) , 

74 REM B MRIH LOOP J B I 
L 7 | T L E ^ . S ^ L E V R ^ D S G ' ' F L T L E V F 5 N £ S R , , 

( M O T I V E ) 
7 7 * 

_ 7 7 j 
LET ZB-B. LET ZC-0 LET ZD-0 

760 I F AS(ROOM) < t f i l (R> THEN LET 
i o B ^ I F B f t ( S U S P F C T ) i > 5 f ( 5 ) THEN 

LET CB-10B 
790 I F C ( l u e R P O N ) < > C » I U ) THEN L 

ET CC»7 
79B I F D»(MOTIVE!<>D*<M> THEN L 

ET C D - 8 0 0 
804 LET C-CAt-CB+CC+CD 
S I B £F C - 0 THEN GO TO 50QB 

BPS LET H>311B 
B85 RESTORE 9B0» 
0311 l*OR F - l TO 18 
DSB BORDER 0 
B 4 0 R E A D R 
O150 I F C-R THEN OO TO M 
BBE BORDER 6 
BBB LET H-H+30 
B70 NEXT F 
3 7 8 BORDER 0 
07B I F ZA-R THEM GO TO 778 
5 = 2 iZ i?m? I M C M 0 0 T O 

2S£ IZ 5C-W THEN OO TO 779 2SS l r THEM GO TO 778 B»tt REM • • DISPLFTYINO RESULT M 
LET U I H . l T ° ® i B - P T H c f T 

NEXT F 
l ^ V H . I " 1 T 0 6 I F ™ t N 

91b NEXT F 

9 8 8 NEXT r l I ^ p T ? ? . ; - 1 T O " THEN 939 NEXT F 
9 4 0 RESTORE 99KC CLS 

- S 5 ® - F O B T O E R E A D A»(F>T N EXT r 
^gSS^FOR F - l TO fl: R C R D B » ( F I N 

960 FOR F - l TO 6 RERD C » f F ) N 
EXT r 

965 FOR F - l TO 4 READ D 4 I F ) . N 
EXT r 

970 FOR F - l TO 6: I F V I F l - B THE 
N PRINT RT l f F , l , P , " . " , f l » | F ) 

9 7 s IF u ( F ) - i T H E N P A I N T r t i + r 

9 6 0 FOR F - l TO 6: IF U ( F > - 0 THE 
" p R i S t ' W - s . r 

v'JB FOR F - l TO e i r O ( F ) - 0 THE 
N PRINT F*T 1«F , 17; r , " . " ; C» IF) 

898 I F 0 ( P > - 1 TK.EN PRINT AT 1 *F 
, 1 7 ; F ; " • " ; C#(F> 

99B NEXT F 
1000 rOR F - l TO 4 I F P ( F ) - B THE 
N PRINT AT 0 t F , 1 7 , r ; " , " . D » ( F ) 
1008 I F P (F) - 1 THEN PRINT RT 6 »F 
ilWh&T'?*"'* 
1018 BEEP . 5 , 6 0 
1 0 I B I N P U T "DO YOU WISH TO COPY 
L I S T <Y-/N> " , H » 
1080 I F H » - " Y " OP H « - " 9 " THEN CO 
PY 
1 0 8 1 CLS INPUT "DO YOU UJSH TO 

GIUE UP (Y /N ) " , J I I I F J » - " Y " O 
R THEN GO TO 8300 
1088 REM acOORDINnTES FOR Mt t t « 
10-J0 i r ROOM-a THEN LET Y Y - 6 LE 

ROOM-S THEN LET Y Y - 4 : LE 
T X X - 2 9 OO r o t,oo 
1030 IP ROOM = 3 THEN LETT Y Y - 9 LE 
T X X - 6 : OO TO 800 
1060 I F ROOH*4 THEN LET Y Y - 9 : LE 
T XX=84 OO TO 500 
1W70 I F ROOH»8 THEN LET Y Y - 1 B L 
ET XX-3 OO TO 500 
10S0 I F ROOM—6 THEN LET Y Y - 1 8 : L 
ET X X - 8 9 : OO TO 30® 
^000 STOP 
3 0 0 0 REM • • ATTR • • • • 
3010 I F R T T R ( Y Y , X X ) — 6 THEN OO T 
0 31B0 
3018 I F RTTR ! Y Y , X X ) - 7 THEN GO T 
O 030 
3 0 2 0 I F ATTR ( Y Y . X X ) - 1 THEN LET 
ROOM-6 
3 0 3 0 I F RTTR ( Y Y , X X > - 8 TMEN LET 
3 0 4 0 ~ I F HTTP (YY X X ) - 3 THEN LET 

A T T R ( Y Y , x y > - 4 T H E N L E T 

ASOTS "* IR P T T I ) ( V V - K X V - S T H F N L E T 
pnnH*X 

I F ATTR ( Y Y , X X ) - 6 B T M E N L E T 
R O O M - 5 

30BO OO TO 6 9 0 _ 
3100 LET YY—14 L E T XX-1B BEEP 
1 , - 8 0 O O T O 6 3 0 
3 1 0 6 R E M O C X ; D E C I S I O N L O O P B O B 
3 1 1 0 L E T I S - R O O M O O T O 6 7 6 
5 1 4 1 1 L E T 7 P = E - ( ) ? P C C T G-O T O 8 7 5 
3 1 7 0 L E T Z C - U E R P O N G O T O 6 7 8 

Icortinuod on next pageI 
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SOFTWARE FILE 
{continued from previous page) 

aaee l e t x - i n i ( r m d * 8 ) • l -. i r x - l 
T H E N L K T Z A ^ R O O H 

aaoa i f x - s t h e n l e t z b - s u s p e c t 
3203 OO TO 875 
3 2 3 0 L E T X - I N T < R N D * 2 ) + 1 : I F X » 1 

T H E N L E T Z R - R O U n 
3 3 3 3 I F X - 3 T H E N L E T Z C - U E A P O N 
3 3 4 0 OO T O B 7 E 
3S60 LET X- INT <PND*2>t l I F 

TMSH LET 71-ROOM 
3 2 6 5 I F X x S T H E N L E T Z D = M O T I U E 
3 3 7 8 OO T O 8 7 5 
3300 LET X-INT IRNL>t2>+l: I F X - l 

T H E N L E T Z B - S U f t P E C T 
s a a a i f x » e t h e n l e t z c - u e a p o n 
3305 OO TO 875 I KT v , T ' T ' O M r ^ i *1 I F X«1 

t I.ST ZB-6Uir<EL, I 3322 IF X -3 THEN LET iD-HOTIUC 
3 3 3 5 OO T O 8 , ' S 3350 L E T X - I N T (RND*a) t i l I F X - l 

T H E N L E T Z C - U E A P O N 33S3 I F X - 3 T H E N L E T Z D = H O T I U E 
3 3 5 5 CO T O 8 7 5 
3 3 0 0 L E T X - I N T (RND t * 1 • ! 
3 3 8 - 1 I F X - l T H E N L E T 2 A - R O O M 
3 3 « e I F X - 3 T H E N L E T Z B - S U S P E C T 
3L100 I F X = 3 T M r n L E T Z C = U E R P O N 
3 ^ 9 0 I F X - * r H E N L PT Z D s H O T I U E 
3 3 0 8 OO T O 8 7 5 
3410 LET X - I N T I R M D > 3 1 : I F X - 1 

T H E N L E T Z A - R O O r > 
3 * 1 3 I F X - a T H E N L E T Z B - S U S P E C T 
3 * 1 9 i r x » ; > TI-ICN L E T r c . U C W O H 
3 4 3 0 OO T O 8 7 6 
3 * 4 0 L E T X - I N T ( R N D » 3 > + 1 ; I F X « 1 

T H E N L E T Z R - R O O H 
3 * * 1 I F X - 3 T H E N L E T Z C - U E R P O N 
3 * * 5 I F X - 3 T H E N L E T 7 D - H O T I U E 
3 * 5 0 OO T O 6 7 5 3 * 7 0 LET X-1NT <RND»3)+1: I F X = 1 

T H E N L E T Z R ^ R O O M 
3 * 7 * I F X - 3 T H E N L E T Z B - S U S P E C T 
3 * 7 6 I F X - 3 T H E N L E T Z D - H O T I U E 3 * 8 0 OO TO 875 
3 5 0 0 L E T X n I N T I R N D * 3 > * l r I F X « 1 

T H E N L E T Z B - S U 3 P e C T 
3501 IF X -a T H E N L E T ZO-HOTIUE 3503 IF X -3 T H E N L E T ZC-UKAPON 3808 OO TO B75 
3530 LET ZD-HOT IUE: GO TO B7B__ 3009 REH Ot'LOTINO DOTS ON DICES * 0 0 0 PLOT A,D: OO TO 500 4010 PLOT A - * , D : PLOT A + * , D : OO TO 8B0 
*038 PLOT A,D. PLOT fl,K»4i PLOT A . O - * : OO TO 888 r>LOT PLOT » * * . D+A PLOT A + * , D - * : PLOT fl-4,D-4: OO TO EBB 4 0 * 0 PLOT » - 4 , D * + : P L O T R«-* , D*4-s PLOT H t * ^ - * : PLOT n - * ^ - * : PLO T A.D: OO TO SBffl 
4.0B0 PLCTT A —* , O : PLOT A - * , p + * : P LOT R - * , D - * . PLOT A«-*,D. PLOT fit 4 . t> +* I PLOT A + * , D - * CiO TO * 6 v 0 REM t m DlSft-AV IF WON - INT ~ ~ 

ROOM : " , A * I R ) , R T 3 0 . 8 , " U E R P O N 
cb (U j ; a t a t ,e ; ' Hcrr iuE : ".; d» .m 

I 
S2BJ EEEP . 0 , 3 0 
5 3 1 0 I N P U T "PRESa ( Y OR N> T O CO 
PV " ; n * 
5 3 1 6 I F H » - " Y " OR T H E N CO 
PV 
5 3 1 7 D E E P . 8 , 0 B O R D E R * P A U S E 
3 . B O R D E R Fj P R U5.C 3 B O R D E R 0 
5 3 3 0 C L E ; I N P U T " D O Y O U U I S H F O 
R A N O T H E R f .RMF I Y OR N ! " 

» a * 0 JF f 1 » . " V " OR M * » " V " THEN R U 
N r.350 OO T O 9 7 0 0 
5 8 0 9 PCM 0 D I S P L A Y I F G I V E N UP 

P H I NT R 

s s n r t u r p ^ j " T O STEP 3 . BOR 
OER B: BORDER 1 BEEP . 0 8 , F : NEX 
T F 
D3*S W 5 R P RT 1 7 , l ; " i T MH9 j , ' "LM 1 

I B , 8* "SUSPECT : " ; B » ( » > ( " I , . i ^ A K i , ROOA : " ; A » < R > , A T 30,8;"UERPON 
: ••; c » i u » ; RT 8 i , 8 ; " n o r r i y E I ; 0 » I H 
8 3 * 8 BEEP . 0 , 3 0 
5380 BEEP .B .® : 8 0 A D E R * : PAUSE 
3 BORDER 6 : PPlUSE 3 : BORDER 8 
PAUSE 3: BORDER 0 
2 3 1 1 R i * * l & U T DO YOU UISH FO 
A ANOTHER GRME tY OR N> n 

fcS?0 IF H « - " Y " OR THEN RU 
N 
8388 OO 
7090 REH 
B000 INK 

0 7 Q 0 FOR PLAN • 
). PR 

TS00E F O R F — I I O ^ r . r r r 
E C P . 3 , 3 8 . 8 ; N E > T F 
S B 1 0 p 6 l N T RT 6 . 0 , I N K * ; F L A S H 

• » • • » » » • • » » * • • M • • • • » » » * 
J I • | | P J * * t > t i t M U M M H l l | 1 1 • | « » M N I 

I M I I M I t t t l l H • • I I • • » • • » » 
• 

B B 1 6 FOR F - O T O 7 : B E E P . 1 , 3 0 : P 
B U & E 3 . O E C P ..V DO. B O R D E R F N 
E X T F . B O R D E R 0 
5 0 3 0 P R I N T R T 1 3 , 1 , " Y O U A R E A t " 
t . 0 3 8 R E S T O R E 9 6 1 0 FOR F « = l T O 7 . 

K C R D Y » I F ) : N E X T F 
S 0 3 0 I F S A ( - 1 5 T H E N P R I N T A T 1 3 , i a j V » ( 1 ) 
5 0 3 5 I F S A > 1 5 P U D S f t r » £ > 0 T H E N P R 
I N T P T 1 3 , l P j V * i a > 
5 0 * 0 I F S A > a 0 RMD S A <—30 T H E N P R 
I N T RT 1 3 , 1 3 ; Y C I * > 
8 0 * 8 I F SA > 3 0 HND S A O 4 0 T H E N P A 
I N T A T 1 3 , 1 8 , ' Y * 1 5 ) _ 
5 0 3 0 I F 3 f l > * 0 AND S R < « S 0 T H E N P R 
INT RT 1 3 , i a ; Y « i a ) . 
E»055 I F S A > 5 0 T H E N P A I N T R T 1 3 , 1 
a , Y | 1 7 ) 
S 1 0 0 P R I N T PUT I S . 1 ; " S C O R E : ( 1 5 0 - S A ) 4 6 
E I 9 T B E E P . 8 , ( 6 e - S « > ^ 3 
B 3 0 0 P R I N T R T I M , XT U A S : " ; A T 

1 8 . 8 ; " S U S P E C T " , 8 * 1 5 ) ; A T 1 9 , 8 , " 

I N K 6.: 1 

rwn 
RR®; I N K 

8050 PRINT AT 1 6 , 0 ; INB 

I N K 6 , 
I S K t; 

e t n S O 6 0 ^>RINT M T s , c 
B R I G H T 1 . I N K ^ 

^ I Q H T 0 , I N K 6 . 
M M N M i ' ' , i n k 
9 6 5 P R I N T AT 1 9 . 0 I N 

B R I G H T 1 ; I N K 4 , 1 
VK 6 . INI INK 6 

• " B T B « . B . 
B R I G H T 1 , I N K 6, W\ in 

INK 6 0 

B 0 8 3 P R I t / T A T 1 , 1 6 . 
B 0 8 * P R I N f A T 7 , 3 6 , 
c i B B B P R I N T A T 1 3 , 1 , > 
B B S S P R I N T A T l O . l f c . 
A 0 0 0 P R I N T AT . 5 
B 0 9 5 REM OS' D R A W I N G 
» 1 0 0 R E S T O R E 6 S 0 C ' 
C<10B FOR O - l TC> 1 0 
B 1 1 0 R E H D A X . R E H D B V : 
e n r D : R E A D E t J l l S FOR f > l TO E 
0 1 3 0 P L O T T B Y . A X D R A U C , D ; 
X = A X * B : N E X T F : N E X T G 
8 1 3 0 R E S T O R E 0 8 1 0 
U 1 3 B F O R 0 - 1 T O 1 0 
O l * 0 R E R D R R E A D 8 : R E A D C ; 
D D . R E A D E 
8 1 5 0 F O R F - l T O E 
o i e v K L Q T D . Ft c,Rftu Q , c LCTT D - D 
+ B N E X T F ; N E X T ( , 
8 1 9 0 R E H B Q C H R G R A P H I C S B B 
e a e o f o r p T b r o s f o r 0 - 0 t o 7 ; 

R E R D A P O K E U S R : i l R t < 1 4 * TR ) * 0 
, A : N E X T G N E X T F 

R E A D C ; R 

L E T A 

R E R 

, n . r ,UA I « . f* > r 
6 3 1 0 P R I N T AT 1 0 , 1 6 , " B C A T 1 1 , 1 
6 ; d e " ; a t 1 0 . i g , r ,8c f , r t 1 1 , 1 0 ; r*D m •• 

P R I N T A T 1 * , 1 7 ; " F " ; A T 1 * , I B 

saao GO TO BIB 
9 * 9 9 R E H B D A T A F O R G R I D 
9 5 0 0 D A T A 1 1 3 , 1 0 * , 1 5 , 0 , 7, * B T 7 0 B , 1 
5 , 0 , 9 , 8 , 8 , 8 3 , 0 , 8 , 8 , 1 3 0 , 1 8 , 0 , 8 , 4 . 0 
. 1 B * , 1 5 , 0 , 1 3 , * 8 , 1 9 & , * B . 0 , 3 , 4 0 , B , 

5 0 7 , 0 , 3 , 0 6 , 8 . 1 0 3 , 0 , 3 , I I S , 1 8 0 , 7 9 , 
0 , 3 , 1 8 8 , 1 6 6 , 7 0 , 0 , 8 ^ 
9 3 1 0 D A T A 1 1 3 . I 0 * , > , 5 * , A , 1 3 0 . I B S 
, 0 , 1 5 , 1 0 , 1 1 3 , 1 3 0 , 0 , 1 5 , 1 0 , 9 6 , 8 , 0 , 
I B , 1 3 , 5 6 , 9 6 , 0 , 5 5 , 3 , 5 6 . . I B * , 0 , 5 8 , 8 
, * S , 3 0 0 , 0 , 3 3 , 6 , * 0 , B , 0 , 1 5 , 8 6 , B , 8 . 
0 , 3 8 , 3 , 8 , 1 2 0 , 0 , 3 8 , 3 
0 8 3 0 R E M M D A T A F O R C H R M e t « « sdrrn . oe., e n , a* , , a, 
3 5 5 , 1 8 6 , 1 3 8 , 1 3 B , 1 3 8 , 1 3 8 , 1 2 8 , 1 2 8 , 8 9 S , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 2 8 , 1 8 8 , 1 8 8 , 1 2 
8 . 1 8 8 , 1 8 8 , 1 8 8 , 8 5 5 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 
^ G S . A B B , 1 8 0 , 1 8 9 , 1 8 9 . 1 8 9 , 1 8 9 , 1 8 9 , 
A S B 
f > 3 1 B REM B DRTTR FOR P D O H 5 E T C • 
0 5 S 0 D A T A L I U I N H R O O M " , " D I N I N G 
R D D M " , - B R T M R O O M " , " H R L L " , " K I T C H E N 
" , " S T U D Y " 

DRTFT " M F T L D " , B U T L E R " , " M R , H I 
N T O F F " , ' M I S S . C H A S E " , " M R S . D Y K E " , " 
H R . D Y K E " 
9 B 7 0 D A T A " R E U O L U E R " , " P O I S O N " , " I 
R O N B A A " , " D A C I C C R " , " M E O T H O O K " 
9 8 B 0 D A T A " H O N E V " , " J E R L O U 6 Y " , " L O 
V E " - " P R O P E R T Y • 
uaob HEM B DRTR FOR DECISIONS • 
0 0 0 0 D A T R 1 , 1 0 0 , 7 , 3 0 1 , 0 , 1 0 1 , 3 0 " . 
3 0 0 , 1 0 7 , 3 B O . S B 9 . 1 0 8 . 3 0 1 . 3 0 7 . 3 0 A609 REH I B DATR FOR RRTlNQS 
S 6 1 0 DRTR BUPERINTENDEMT" , " D t P U TY * , " INSPECTOR", CAPTAIN", L IEUT ENANT","SERCERNT","P.C" 

CLS . FOB r 1 TO ^ FOR. PRINT AT 0 , 6 , INK O; 

1 0 , 6 , I N K G , 

1 

E 
O730 . 0 0 1 , - 1 « - * 2 0 / Q ; BORDER O NEXT O: NEXT F: B I'HL'tR 0 
9 7 3 0 PRINT R T 1 6 , 0 , INK * , "THANK 

V O U F O R P L R V 1 N G C E T E C T I U f e " ! P A I 
NT R T 8 0 , 8 , I N K 6 ; " © "J INK * ; 
1 9 B 3 I N K 6 , " G R P ) ' O A T E S " 

Tank Attack 
R Coombs. 
Ti/ehurst, 
Berkshire. 

•Li--SI 

THE OBJECT o f Tank Attack for a 16K ZX-81 
is to blow up as many o f the enemy tanks 
crossing the bridge as possible. You arc in a 
tank and can move left and right w i th keys 5 
and 8, fuc w i ih 7 and move voui gun up and 
down wi th Q and A respectively. 

When your gun is in its highest position you 
can hit tanks on the far i idc o f the bridge; in its 
lowest position you can hit tanks on the near 
side o f the bridge and in its middle position it 
can hit tanks in the middle lane o f the bridge. 

n i h i l 1 1 1 1 
as L E T e a -

S E L E T 

* N L E T P « I « 
5 0 P O K E 1 6 4 1 8 , 0 
e a L E T E —35 
7 0 P R I N T AT I S , 0 ; 
6 0 L E T 3 - 0 
9 * G O S U B * 1 B 

m FRi l fT R I x S t S L ^ a r s V e r — -
; A T 

1 1 0 L E T X - 8 
1 2 0 L E T F I - 0 
1 3 B L E T L X U E - 3 
M i P E I N T R T 1 8 , P ; 8 » 

( I N K E Y » - " 6 " J - ( I N K E V 
1 6 B P R I N T A T D . E . C * 
1 7 8 I F C > 8 * T H E N P R I N T A T D , 0 ; " 

1 8 0 L E T E - E - L 
1 9 0 I F I M K E Y | B " 7 " T H E N G O S U B 2 8 

3 0 0 I F E - 0 T H E N L E T E - 3 8 
W 1 0 I F I N K C Y I » " A " O A I N K E Y F > " 0 " 
T H E N G O S U B B P 0 
2 8 0 I F R N D T . S A T H E N FTOBUB 6 0 0 
B 3 0 I F R N D 4 . 1 3 B T H E N B O B U B 6 3 0 
?*S» I F P I > 1 A N D F * * - P + A T H E N O O 

S U B 6 6 0 
3 8 0 I F PAF I T H E N L E T P - P + L 
2 6 0 I F P - 8 B T H E N L E T P - P - L 
3 7 0 G O T O 1 * 0 
3 6 0 I F P - E * 3 THEN G O T O 3 1 0 
2 0 0 O O S U B * 6 0 
3 0 0 R E T U R N 
3 1 0 I F X - B A N D D I > 1 T H E N R E T U R N 

3 3 0 I F X « a A N D D O S T H E N R E T U R N 

3 3 B I F X - L O M N N O I L T H F N B C T U R 
N 

3 * 0 G O S U B * B 0 
3 S 0 P R I N T A T D , E ; " 

E ; H ; A T O . 

ERFFL 
370 FOR F - l TO 30 
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SOFTWARE FILS 
3 0 0 
3 9 0 

4 10 
4.a® 
430 
440 
« s e 
<toc 

4 . 7 0 

*9l9 
s e e 
51® 
BS0 

NFXT r 
LCT S - S + 1 0 
p r o t t P t — 
LET D > ( I t n (RNDtlSl J 
I F O - J THCh PcTURN 
IF" D " 6 THfN RETURN 
I P D » 1 i THEN RETURN 
GOTO 4 1 0 
Gosup i a e e 
FOR N»15 TD QZ*£ STEP - 2 
PRINT RT N . P + l ; " O " , « T N,P + 1 
RT N , P » 1 , " " 
HH1N1 Ml I S U J 
NEXT N 
RETURN 
IF I N K e v t . ' O " THEN LET X -X + 

L 
530 I P I N K E Y * = R THEN LET X mX-

B4Q IF X<1 THEN LEI 
550 i r X >3 THEN LET X - 3 
560 I P X - l THEN LET B » -

570 IP X " 2 THEN LET 0 * -

O60 I P X*3 THEN LET B » « 

• ^ S r i 
'9k"'1 
600 I 
7 1 0 780 7 3 0 
74.0 
7 B O 

64-a n r r P I « O 
6 6 0 RETURN 
660 POH N -D + B TO 19 STEP S 
670 PRINT RT N . P + l ; " P " ; R T N , P * 1 

; RT 15 j 0 ; R v 
660 IP N>_i7 THFN PRINT RT RMO+2 

+201 P «-3/ V ® " - RT RN£>*2 + 20 , P +2; " - j 1 
RND *B + 2 1 , P + 8 ; " M " i R T 2 3 , P + ™ 

; AT 2 2 , P; m ! -
NEXT N 

700 LET L IUE " L r U E - 1 
PRINT RT 0 . 5 5 ; " L I U E S K " ; L I U C 
^ C . U H N 6 " 0 f H C N G O T ° 
FOR N - 0 TO 3 0 

RT 1 0 P l i " " U M & f a B n < < C " M I ! OWBR-j 
7 6 0 N E X + M 
770 POKE 1 6 4 1 6 , 3 
£££ JSC , S i M 2 _ T H I = N GOSUB 64.0 

H T r S * " * ^ - " S C O R E - " , " HTGHa ,HS, » H$ » g ® _ P R I N T " H I T rtNY KEY TO STRRT 

2 I S i f I N K E Y « «•••' T H E N G O T O ® i o SP® CLS 
6 3 0 GOTO 1 
3 4 0 CLS 

590 RETURN 
600 LET C * > " 

61® LET P I 
RSfl RETURN 
6 3 0 LET C » - ' 

V 

670 LET HSaS 
660 LET H * » ' * 
690 PRINT RT 
900 FOR N » 1 TO 
910 LET HSC -3S 

LET H S C ^ H S r • i 1 N K E V * . 

t25£ J c l r H e r H L P T H3C -63 940 IP HJC>83 THFN LET HSC-36 
360 P R I N T RT , l , f ! l , C H R « HSC 
960 IP INKCTV T HEN GOTO 96^ 
970 GOTO 920 

• 7 " J - C X 

WB0 LET M»5h»*Cr t f t» HSC 
990 FOR MB1 TO 10 

1000 NEXT M 
1010 NEXT N 
10a© RETURN 
1030 SRUE "TSNK UTT'fiCll 
104.C* LET HS -0 
1050 LET 
1050 PRINT RT I 

10 /ia P R I N I HI e , 

1060 PRINT RT 1 1 , E , 

1090 PRINT RT 5 , 1 4 , 
" 1 * PRINT RT 9 ,14; 

•6V R.C.COOMB 10 PR TNT RT 1 7 , 5 , 
6 ( 1 9 6 3 1 " 

g S B M f . . " ' ^ flNV * e 

4 130 TP I N K E Y * » " * VMtN GOTO 1130 
1140 CLS 
1160 PRINT "YOU RRE IN R Tf lNK,VO 
UR MISS ION • I S TO DESTROY RS HRN 1160 PRINT 
V ENEMY 
1170 PRINT 
ikU mm UN UP RND 6 
1300 PRINT 
I S 1 0 PR lNT 
1320 PRINT 

'TRNKS RS POSSIBLE " 
USE W TO HOUE YOUR G 
TO HOwifi I T DOUN" 

"TO P ISE PRESS 
USE 3 RND 

3RE3 
) s 
RIO 

_ .. _ TC, HOUE 
LEFT RND RTGMT " 

1230 PRINT 
1240 PRINT 
RT GAME" 
1VS0 IF INKEY* 
i a ee CLS 
1270 GOTO 10 
1260 rF X"3 THEN LET 
1290 IF X«2 THEN - F T QZ-6 
1300 IF X«1 THFN ..CT (32.11 
1310 RETURN 

"PRESS RNV KEY TO STR 
THEN GOTO 1250 

Goldgrabber 
Michael Tay/or, 
Bishop's Stortford, 
Hertfordshire. 

THIS PROGRAM just fits into an unexpanded 
Vic . It responds to single key-presses 
throughout, cxcept during the wizard routine, 
which uses the Input statement. This is the 

scenario: you have entered a mythical 
labyrinth, in your search for the gold that was 
left there many thousands ol' years ago. when 
the inhabitants left. 

Since then, the labyrinth has been taken 
over by various malignant creatures, including 
ores, dragons, vampires — even some o f the 
m y t h i c a l w u m p u s s e s h a v e le f t t h e i r 
dodeca.nedral caves to make your task harder. 

Obviously, these monsters have picked up 

the gold that was lying around before they 
came — so you will have to kill to earn your 
reward. Equally obviously) stronger monsters, 
for instance, dragons, will have collected more 
gold than weaker creatures, so it is no use 
killing nothing but ores. 

You start with a certain number o f strength 
units which are used Lp every time you move 
and agility units which are used when fighting 
— if either o f these ratings reaches zero, you 
will die from your injuries. T o see your 
ratings, including Spells, Gold and Overall 
score, simply type R. 

T o aid you in your exploration of the 
labyrinth, you are ecuipped with a certain 
number o f magic spells. I f used in combat, 
these will kill any monster with no loss o f 
agility — but you will not get as much gold as 
you would in a good, honest fight. Also, 
beware of typing M — the command for a 
magic spell — if you have already used ihem 
all up. 

T o move North, South hast or West, simply 
type the initial letter of the direction in which 
you wish to move. I f you walk into a pit, you 
will fall a level, the lower down the labyrinth 
you are, the stronger the monsters are and the 
more gold they carry. I f you walk up a 
staircase you will climb a level. 

I f you climb a staircase on level one or type 
Q for quit, you will leave the labyrinth: you 
will be given your finsl ratings, and the game 
will end. You can also leave by entering an 
exit. 

I find rhis game very challenging — I still 
play il myself, after writing it some time ago. 
A good score is anything over about 30,000 
and the highest scorc I have seen is just over 
51 ,000. One final note — sometimes a wizard 
will appear, and try to sell you extra strength 
points in return for some o f your gold. 
Sometimes this is a good buy, sometimes not. 
Hut the wizard is a mercenary devil, and lie 
will charge you as much as he thinks you can 
afford. 

8 GOTO10© 
10 POKE 193*0 F t' 
20 GETR* F0RI=1TQLEN>C*> IFMID*<C*.1,I>=R*THENF=I 
30 NEXT IFP-0THEH2O 
40 RETURN 
50 U=SGR<X*X+V*V*Z• W*U-IHT'U> RETURN 
100 POKE36879.2'? PRlNTCHRftS) "n ! ! l 5*** • / > l 26 **<MT 
110 PRlHTTHB<5>"sJIV « ' . I RVL0R. rtH" 
120 PRINT-S-A'PLORE THE LABYRINTH IN V0UR SEAKCI- FOR THE I OLD - \0NSTEPrS WILL" 
130 PRINT"0BSTRi.lCT VOU Aim OU MUST FIGHT THEM. 11" 
135 r = l H-100 F.-50O < = 10 
150 DIMM»C8> FOP I 1T08 PEftDHl•I> NEXT DfiTfiSiOOFE•4 5UUMPUS,&9DPfiGGH•51HfINT1 CORE, 

30ORC 
IbO Dfl TA76VFIMPI RE t-SNRHITH 
i r e MMP*<8> FOP 1 • I T03 REftDP*<. I > NEXT DftTRW E 11" ,STfiIRC«SE 
180 DflTflP I T CHWIBEK • LHVE , HHLl. BOOR WALL 
130 DIMHi (I<j • F(lRJ ' iTOlc REfiTf»'."I> NEXT 
200 DftTRCRVSTRL . VAULTED • WOODEN, VRST .TIN'.' HOC*. DAW DARK, LARGE .SMALL .G100MV.EWT 

V 
i'10 X-2E3 PRINT"! TITER A RANDOM SEED 3" INF'UT:' VMNT<ADS> ."•TAH<X> )5 X=INT'ADS<V 

*RTN<V>>> 
400 OOSUB50 W*1NT(3#W > IFU=fClPW-=OORW= lPF-,U=c'lHtHX=:<+I &0T041W 
560 PPINTTRtK6>"3MS IIT W':C»o" " GOSUBlfl 
1000 H=H-1 IFH'IOPF :iTHEN5000 
1001 GOSUB50 M-IHT'SKiW) IFUvlTHENtOOO 
1002 IFM=7THENPRINT"KUTUCH'M PRINT"®'HAT WAS A HALL'" V=V-V1 H^H-4 G0T04 

00 
1003 IFN^iTHENPRINftWlUMP•" PRINT"! DU FALL ft LEVEL." 2=2+1 Zl=l GOTO400 
1004 IFW=lAND2=iTHEI1bO0O 
1005 IFW=1THENPRINr" (M . . ' PRINT " ! OU CLIMB A LEVEL." Z - Z - l Z l " - 1 GOTO4O0 
100b F'F:INT"rjS 0UF' CURRENT LOCATION IS H % 
1007 0=S0PCX<fV+V*Z) P»0-INT<0' 
1608 F'R I NTfl* <1 + 10)>O ) ; 
1009 PRINT" "F'*« l+M>". " PRINT '3LEVEL! ".V II. H" 
10tO V-V- l G0SUB50 V*v-»1 PRINT'3 0RTH 15 A ' P * ' l + 0 » l ) " . ' 
I02O V-V+t OOSUB50 V-V- I PRINT- a^OUTH I fl "P* '1 +8*W) " . " 
1O30 K-X+l OOSUB50 X-X- l PRINT ' S H H I S A TS< 1+£;*W)M. " 
1040 X-X 1 G0SUB50 X-X+1 PRINT-SOES-T 1 A 'P»(1+8*W>h.' 
1W50 M- 1HT< FMD1' 1 .'4I45 - + 1 1 FM>30R* M-SftHBO lO0O>THEH£eO€< 
1855 IFM-9THEN7OC0 
1060 PRINT' 'IS DU WE CONFRONTED BV A I 'HIDJ• I .3> 
1065 PRINT" flJL PG Hy 9Z ? Ct=*"ARM" 
1070 OO3UB10" PRINTCHRf • 32+ASC<R* > •• 
1080 IFR«="R"THENX=X-X1 V»V-V1 2=r -Z l PRINT"««-HlCKEN 1 tl" GOTO408 
1090 IFR*""fi"THEN1380 
1100 IFS=0THENPRIHTM*B DU HAVE ALREDV USED ALL VOUR SPELLS! I HE!-' PRINTMIIS(M* 

(continued on page 161) 
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V K r f i 
CWMU g>* • 

. . .60 
-V 

INCLUDING 

INTERFACE 

Htbbm MClum cup tuolaig 
(• lUtknila 

Carta* guww 
<« suir gup • Interfaced to plug straight 

into your Spectrum 
• Full instructions 
• 8-way movement 
• Compatible with more software 

than ever!! including: 

( Please sjppty (tick items! 
(5) £19.99 
@ C12.99 
@ £12.99 

@ £5.99 
©£4 .99 
@ £4.99 
@ £5.99 
@ £5.99 
@ £5.99 
@ £5.99 
@ £6.99 
<y) £4.99 
@ £5 .99 
@ 5.99 
@ £5.50 
@ £5.50 
@ £5.99 
(3 f5.99 
@ £4.99 
@> f4.99 
@> £4.99 
@ £4.95 
@ f4,95 
@ £5.95 
@ £5.95 
@ £5.95 

(Software Post Free) Plus Postage 

L Spectrum Joystick 
I Vic 20Joystick 
I Atari 400/800Joystick 
Software 
• 3D Tunnel 

Galaxiansl Artie) 
Spookyman (Abbex) 

I Slippery Sid ;Silversoft) 
LJ Cyber Rats(Silversoft| 
1.1 SS Enterprise I Silversoft) 

] Ni tcFl i tetHewsonl 
I TimeGate(Ouicksilva) 
Meteroids I Softek) 

• Gulpman (Campbell) 
Cosmic Guerilla (Crystal) 
JetpacM Ultimate) 
PSSST (Ultimate) 

[ Blind Alley (Sunshine) 
I Ma ie r ran I £hh«r) 
L; Cosmos (Abbex) 
I I Galaxianst Abbex) 
I )ETX<Abbex; 
U Frenzy (Quicksilva) 
LJ AstroBlaste-(Quicksilva) 

Knot in3D(Newcjenl 
Joust lSol tek) 
Frogger(DJL) 

ALLOW 7 DAYS 
TRADE ENQUIRIES 
WELCOME 
24hr CREDIT CARD LINE 

TOTAL 
ENCLOSED 

Amount 

£1.50 

DATEL 27 HOPE STREET. HAN LEY, 
r i i - ^ V n ^ u . M r STOKE ON TRENT 
E t E t • TEL 0782273815 

Put everything 
you need on 
the keyboard 

with a Custom 
Keypanel Kit. 

I*iii every thing you 
need on the keyboard 

with ;t Custom Keypanel Kit. 
Precision die-cut panels fit perfectly over your 

keyboard and create an instant and individual 
reference to all your software. 

Each kit comes in a clear plastic wallet and 
contains: 10 matt black Kevpanels plus sheets 
containing over 140 self-adhesive command labels, 
pre-printed with words and symbols - arrows, left, 
right, I IRE!, PC )WHK!, etc, plus a sheet of blanks for 
your own designs. 

SPECTRl \1 Keypanels (96 x 224mm) 
Self adhesive label si ts are printed in 'Spectrum* 
bright red A must for flight simulation and all 
multi-key games and applications, the first add-on 
for v< Hir Spectrum 

<>RK Keypanels ( 105 x 2"5mm) 
Self-adhesive label sets are printed in '( )RIC' light 
blue. Master those CTRL and ESC key combinations 
and create a reference to all t )RI<: s keyboard 
functions. 

NOVC in super ML PLASTIC. 
\Xe despatch to you first class post by return, 

Post todavto Softeaeh l imited. 2S ( ollege Road. Reading. 
Herkshire R(,(> IQ I 

Please send me 
Spectrum Keypanel Kits at + 3 S p p & p each 

(overseas should add 2Vk. lor additional surface mail) 
ORK Keypanel Kits at £ i 9S + . « p p & p each 

(overseasohoukl add 2Sl\. for additional surface mail) 
I enclose a total remittance of A- cheques jiostal 

orders payable to Sofieaeh Limited. 
NAME 
ADDRESS 

L l l 
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SOFTWARE FILE 
1continued f r o m p a g e 159) 2030 IFRt«"S"TICNVt*l 
<H),3>. awn trR»-'E"TncNxi-i 

I T I FS "9THEMPR INT "S PIPS VOU RO- PRINT-PIECES.OOTTKWIC ?i»50 IFR^.-'M'THFMXI'-I 
1 I M S-8-1 W?tHT"W»S \OJ SFTV THE MjlC UOML. H HUGE FI^SBLL HITS • 'NLLKI 2 « 0 X-X»XL Y»V»V1 GOTOLCW© 

M*<tt>,3> 5001) PR I HI M DU HfiVEH T iMT EHOUOMSTMNCltH 10 00 >1' 
1130 GOIOIMM WI0 IFHCOlKNH-e 
i3«a F-e V^W.<LEFT»(MI<«>. D>»2»ie u-h»?+(<t-i>»3> IFR<0TWH»«0 
)3ia F0S0«irfllMT<V/'6)*l IFFThCNnid SOJ0 JU'CTOIW 
1315 VI*IHT(3.9*<RND( 1;>v»3>) U]-1NT'PN0C *»*i> 6CC0 PRINT'CU LEFT THE RUIH " 
132® H-TT-IHT<Ut/ie> V-\-IN ) (V)/L0> IFIKJORVC; IWITTF-L S010 PRINT'MMHE F»D OF (ME OM " OOSUPSWO £HD 
1330 )CXT IFU-RTRHTWRIMT-WHE 11»' • 3) " HHS KI. LED VOU'' 3OTOb0l8 * J«5»<2alh-((0^)V3)»<M0H>^)>' PRIH''«i[rt 1 MItfO'll LHO SELL REMJTH 
1340 IFVaTHEH14W (TT"J 
13W f-RlHT-IBIHT •'M|M<M«(M>.3)'B DlfCi P»INr-"«INTS HtWf.F FNP LEFT P-P-0 00 PRIHT-aXXD PIECES PEP L»IIT." 

TWOO 70VS l»RlMr>H DU nnnr • F»itnc"00Lb "IECS• 
1400 PRIHT-ai)* ••WIM<«*(H).3>"B P0ES»'0"»t)!HTS WWflGt. ' 7010 PRINT-KOK IKJCH 00 VWJ WISH TO Wr, ?' 
1300 PfflHT*n HE •JfttDI<M*(M), 3 • S IS Kit>D.- .'0J0 IXPtlfX 1F> . >INI'P >)hCHPR|HT-«DM0tt ' ' ITI/t HLMM- "SOKCY. PLEK r 
1505 F-IHr((VHL(f!iri*<Mt<H),?. t ii»ie*lMTtfiHI)tl)*4>+2)*Z»l.5> IFOI-'M'THtMt.lNt F 1G702O 

/ ? ) 70.30 lFJ»» >OTHFHPR[t(r ' OU CHN'T PFFORP THAT MIFI-1" ij0T0riVn 
1310 PRINTS DO HNO"F>IOLD' PflNf UECtS." 0-0«F .'040 PRIHT"*"-'." H*H*f :>=G-J»I OOrD40H 

0RIHT-* M M . M M D . M T B M D S M M P I C ** *A ' ' Xl«0 Yl-H • t ' l ' •J00O PRINT'HJ HAVE «•' PRIHTmrtH>"»TR£N&Tt. LN|fi.»" PRDtlR S»C1L[IV I.JIi. 
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Mousetrap 
David Cadin, 
Trinity, Jersey. 

I'HIS GAME for the BBC M i c r o w i th an OS 1.2 
requires 32K. in its present version, but i f all 
Mode 1 statements arc changed to Mode 4 it 
wi l l run on a Model A. 

The game consists o f a yellow ball and a 
green wall which mus be manoeuvred around 
to trap the ball in the red area o f the screen. 
The ball always starts f rom position 640,30 
and the wall starts at 0,0. 

I f the ball hits the wall or the edge o f the 
screen, it w i l l bounce o f f but to end the game 
the ball must be trapped. l ines I to 9 set up 
envelopes and p r i n t i n t r o d u c t i o n and 
instructions; line 10 is the game, call ing 
procedures in order; and lines 11 to 37 are 
different procedures: 
PROCv Sets up more variables 
PROC6 Controls the ball's movements 
PROCp Gets player input and draws and 

moves the wall 
PROCe Erases ball 
PROCpl Plots ball 
PROCsc Gives score 
PROCscr Scrolls screen 
PROCsp Gets space-bar entry and resiarts 

the game 
The main variables arc: 
H$ Name of player with high score 
H% High score 
a Colour the ball is erased in 
SC% Score Time/100 
gx x gradient of ball 
gy y gradient of ball 
x x position of ball 
y y position of ball 
X1 x position of wall 
Y1 y position of wall 
X last x position of wall 
Y last y position of wall 

0 0 N E R R 0 R G 0 T 0 9 
tREM MOUSE TRAP, , V . 1 D. CADIN I9B3 

2 H X > 1 OO I H * - " DAVE " I MODt 11 VDU2 31 B 2 0 2 1 0 1 0 ) O t 
3ENVELOPE1 , 1 8 1 , fcAA , 0 , t O . 3 2 , 1 , 2 0 , 7f , «<FF ,I<FD , i , F D , «<7E ,1<7E l E N V t L O P E Z 1 1 , & 2 2 , 0 , 

1 1 , 2 1 , 1 0 , 2 0 t * r r , » , 7 r . W - C . M - A . f c T C ^ E l . C N V C L O P C S . S . S , 4 , 4 , 5 0 , 3 0 , 5 0 , 1 2 7 , 0 , 0 , 0 , 
4 F 0 R X « 1 T O l S t P R I N T " M O U S E T R A P " | " - | " M O U S E TRAP * ( " " t " M O U S E T R A P " i N E X T 

i S U U N D 0 , - l S , 7 , 1 5 0 « F O R P - I O O T 0 2 5 0 1 S O U N D 1 , - t , P , 1 i V D U 1 9 , 0 , P M O D 3 | O ; t N E X T i C I . S i » F X 1 3 , 0 
3 5 0 ( M 0 1 , 1 3 , 0 , I 5 i W D U 1 9 , O , O ( 0 t i Q - I N K F Y ( IOO) i TlNF=>Os M O D E 7 i V D U 2 3 i f l ? 0 2 , 0 | O ( 0 | t PR 

I N T T A B ( 2 , 2 0 > i C H R » l 3 0 t C H R « 1 3 6 f " D . C A D I N 1 9 0 3 " I W * = " P MOUSE T R P " t R E P E A T ! P R O C s c r j U N T 
I L T IM£ > lOOOtMODf 7 I P R I NT TAB < l O , 2 ) J C H R * 1 2 9 1 C H R * 1 3 6 | "MOUSE TRAP" 

6 F D R X X = 3 T 0 2 4 i P R I N T C H R * t 3 4 i N E X T i V D U 2 S , 1 , 2 4 , 3 9 , 0 t P R I N T T A B < 2 , 5 ) " G u i d e t h e GREEN 
b l o c k i n g H a l l a r o u n d a n d t r y t o g e t t h e m o u s e ' i n t h e " t P R I N T T A b ( 1 , 7 ) I C H R * 1 3 

O f " T O P L E F T - H A N D CORNER" 
7 P R I N T t PR I N T i P R I N T t PR1 N T T A B ' 2 ) " A n y k e y t o c o n t i n u e " I G - G E T I C L S l P R I N T T A t K l O ) | C 

MR*'. 3 3 1 "CONTROLS" I P R I N T S P R I N T rPft INT i PR I N T T A B <5> " ' A * u p " I PR I NT TAB < 5 ) " Z * d o w n " t PR 
I N T T A B ( S I " " < ' I e f t " t PR I N T TAB<51 * * > * r i q h t " t P R I N T T A B <S>"<SPACE BAR> r e s t a r t " 

G P R I N T i P R I N T t P R I N T i P R I N T T A B i 2 ) " A n y k e y t o c o n t i n u t ' s G - G E T i « f * 1 5 , 0 
9 T 1 M E » O J M O D £ 1 s V D U 2 3 | 0 2 O 2 | O s 0 | 0 t 2 3 , 1 3 0 , 0 , 0 , 0 , 2 4 , 2 4 , 0 , 0 , 0 , 1 9 , 3 , 2 | 0 ; lGCOL O , ! i P R 

OCvi REPEAT i P R O C b i P R O C p i U N T I L F A l SEi END 
I ODEFPROCv: « » f c 2 0 2 lOs a » O i S C X - O t g x - l O : q y » l O t x - 6 4 0 : y « 3 0 i X 1 - O l Y I - 0 : X - O l Y - O ; GCOLO 

, 1 : P L 0 T 6 9 , 0 , 9 7 0 i P L 0 T 6 9 , 0 , 1 0 2 3 « PLOT9S , 3 0 , 9 7 0 | P L O T 6 9 , S O , 1 0 2 3 l P L 0 T B 3 , 0 , ! 0 2 3 i E N D P R 0 C 
1 1 D C F P r t o c b i n w c . • « - m < I ] R i y - y < f p n o c i i r n o c p i •CNDPROC 
12DEFPROCCI I F ( ( P O I N T (H , y ) / 2 > » I N T ( P O I N T (x , y ) / 2 ) A N D Y > ? 3 A N 0 y ( 1 OOOANDx > 2 3 A N D * < 123 

ST ENDPROC 
1 3 I F P O I N T < x , y ) - 3 SOUND".*, 1 , l O O , 1 i a - 3 
. 4 I F ( P O I N T ! * , y ) - l A N D X t < 1 3 0 A N D Y l > 9 0 0 1 SOUND 3 , 2 , 1 OO , lOOl PROCsc 
1 5 I F S G N ( g K ) - S G N I q y ) q x - - q « E L S t q y - - X ) y 
16SOUND1 , - 1 5 , 9 9 , 1 I ENDPROC 
17DLFPROCpI MOVE X 1 , Y l I I F 1NKEY(- 1 2 9 ) ENDPROC 
; 8 X - X 1 | Y « Y 1 
; 9 I F I W F Y ( 9 9 ) C L B i V D U 2 2 , 7 i H I M E M - 2 1 7 4 4 j G 0 T 0 9 
? 0 I F I N K E Y ( - 1 0 3 > X 1 - X 1 - I O I G O T 0 7 4 
2 1 1 F 1 N K E Y ( — 1 0 4 ) X 1 - X 1 + 1 0 t G O T 0 2 4 
2 2 I F 1 N K E Y ( - 6 6 ) Y 1 - Y 1 + l O t G O 1 0 2 4 
23 I F I NKEY ( 9 G ) Y l « Y | - 1 0 i ( 3 0 T 0 2 4 
2 4 G C O L O , 3 i P L U T 6 9 , X I , Y 1 I P L O I 6 9 , X 1 + l O , Y 1 « P L O T B 3 , X 1 + l O , Y l + 1 0 i P L 0 T 6 9 , X I , Y t + t Q i P L O 

T 8 5 . X 1 , Y 1 
23ENDPROC 

Dcr PdOCc < GCOLO , * I PLOT69 , n , y ( PLQT69 ,M , y • PLOT69, h + 3 , y*3< PLOT69 , k ,y<T,a-OiCM 
RPROC 

? 7 D E P P R 0 C p l (GCOLO, 2 i P L O T 6 9 . X , y j P L 0 T & 9 , x + 3 , y i P L 0 T 6 9 , * + 3 , y + 3 1 P L 0 T 6 9 , x , y + 3 i E N D P R 
OC 

2 B D E F P R O C s c i C L S i V D U 2 2 , 7s HIMFPt=21 7 4 4 s P R I N T T A B < 1 3 , 5 ) ( C H R * 1 3 0 ( C H R * n 6 i - * 1 WFt-L DO 
N E ' " i F*R I N T T A B < 2 , 7 ) s CHR* 131 ( "You t r a p p e d t h e m n i i u i n " ; I N T (T IMF / I OO) i PR INTTAB ( 2 
,B> ! C H R * 131 I " « K o n d « " 

2 9 » F X 1 3 , 0 
JOSCX- (T I M E / l O O ) t IFHX>SC7. HV.=SCX: P R I N T T A B ( 5 , lO> | C H R * 1 3 0 j "Your n a m - : * I PR I NT TAB 

( 7 , i l ) t C H R * 1 ^ 4 ) I N P U T T A B < 9 , 1 2 ) N * : H * - N * 
31PROCsp 
J2DEFPKOL'scr i N * - M I D * (W* , 2 ,LEW< W* ) - 1 ) + M I D * ( W * , t , I ) I P R I N T T P B ( 1 3 , l O ) 1 CHR* 1 2 9 ; CHR 

» 1 4 1 » W* I PR I NT T AB~( 1 3 , 1 1 ) i C H R * I 2 9 » C H R * I 4 U W* t D - 1NKEY ( 10)"i X - X + l : S O U N U 2 , 3 , X + 1 , 1r ENDP 
ROC 

33DEFPR0Cspi•FX 15 ,0 
S 4 P R I N T T A B < 9 , 1 2 ) " H i - s c o r e : n ; H 7 . i " b y " ; H * i P R I N 1 T A U < 5 , 2 0 ) | C H H * 1:51 j " S p a c e b a r t 

o t " i REPEAT i LINT 11 G E T - 3 2 : VDIJ22 , 7 I H I M E M - 2 1 7 4 4 t GOTn9 

Lap record 
J Hale, 
Hammersmith, 
London. 

LAP RRCORD is a joystick-only game for the 
Dragon 32 in which you have to steer a car 
along an ever-changing t rack , avo id ing 
oncoming vehicles and the track walls. You 
have three laps to complete w i th in a l imited 
l ime. Instructions are given in the program. 

T w o machinc-codc routines arc used, one to 
invert the screen, the other for fast scrolling. 
The Poke in line 50 speeds up the processor. 
On some machines this causes problems and 
should be removed. 

There is a 0-7 skil l level. 

» J.Hkt MM n-l to liPl AVT7IH1 Ml 4AKI7CI.VOI MAtiAM SO POKE UFLD/ .O 330 PRINT" l«tOS IIC GrncCeAR-tOCRCEM 0.1 Ml ' «»mi!K row OAt* -OB IWVtnT" 740 A*-t«KCV*,tr A*- ' - Tick 2t« 
70 (»Ta(4I,4,O,73«.IS7,l3*,64.7OO.*».J37,l>9,l40,A10,T7,?43.57 730 tr (PITK t«,SmO)-7S4 OR PFIK (fcSTdOI-l 7AI lt*N JM> 11 SF 740 
(HI Cl.EM(70().3273IlFaR *>37T5I TO H*ftO MiHM *.M,K> IT J to ClUOlPKINl «H. •IMMI>

ltMUI I7M> | *l»Nt*-| iPRINI • 17 . - VOU HAW- THRtE LAM 10 CO 
so mm- i lH IN I " IĤ mt WILL PC 01 WEN AT IHE-lPRINT" CMC OF (IC CM' . PRINT • 
TW * W L M M UUH. UATN autu-L* W "n*t>ti i'« irMLtww-iinoHi fivM,-nr*«iuiii j . m . r i m n t t i r t>,i 
1 IO W»T*l 47.9.J74.1*. HI.6.0.73A, 1 Jl ,237.143,140,4 ,0,34,747,37 770 FOR n-l TO TOOOiUFIT 
1TO F(IH A-377.V* TO 3773.1lHFAn MtPOil A.AA, WIT TOO ACINKFVlill • ItfN 300 
ISO ' TWO IF (I'll K<*S3(K»-7S4 GR PtCK (tS7HO < -1 7*t TM( H 10OI.LRI 290 
i&O iwrrRUCTiONci 300 
i?o anipniHT TaatTuaniMwuj.mi 310 f«tn i rvft 
TEN M I N I i n * ( » I | » « ( • • P H I I ' » r . I « M I ! i j ) 170 Cl.H4lPRINTaiV7,-HKILL 1 1 VI1 O 111 /" , 1 PR INI «73J, "rtMIO TO FAIIV| ,«rWN O, t 
1« PBIKT ine<9) |STRINUXI2,ia3> 330 m - l » l ' l . | p At--- 330 ELBE VA-VAL 1A») , II VA'7 rHCN 130 ELBE !*-VA»S 
TOO rHIWTlPRIMT* Tie fttOUT IWM> JCVOTICK TO",PRINT" fDVL VOUfl CAR Ltr i AMD 340 VAAtMLC* 
HIHHT , tTOINt ~ I M M I T C H I ( M I L 1 - IMINT- ANO BACK IIRARR 1- 3SO 0-7- A—o, m-lOOi -KtO r T 1 t*tt-m wcno 
7IO M4IM1" IF VOU UWKF TOO rUCH-lPRINT-vai WILL BE I A WWHIW "IWIIKI* L IO 360 HI»-0«ml4 l̂«STRINU* (« . ITS )•«>«• 11431 
TN IN N«- DOT ran HKWT-IRNMT- or rut UCWTN AM> IF VOU CON T-,PRINT- ACCEI.CN 
ATE YOU Win OET-lPRINT' BRAKE FAILI-W" (continued on next page) 
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SOFTWARE FILE. 
Icontinued from previous page) 
3 / 0 F l a - M I R ] N S t < H K , l ! » > 
3QO C ( - n « » l | V D i D > - L I « t * ( l l l < l 1 7 ) 
3»o no«i 
«K> a n 
4 1 0 FOR H - l TO 41A K T F P J ? 
• 7 0 F O I H I ,RI>»| t N C I t B 
4 3 0 P R I N T « 7 3 e , F I * | 
440 nnlM 
4 3 0 FT-*. M IMJ I JF 
4AO pniwi «o,""i 
4 TO IF A < 0 W N A - 0 
4U() i» i»«n n*ik 
4W PRINT TMMAItRO*! 
W O IF RMIXIOOI .RM PRINT O A * ( R N D < B K ) > , CHR» (HMD ( B l » I A . I 7 7 I | 
3 I O M X I I V I I r f l ) , " ! 
520 H-I21"»-P0 
3 3 0 V - H - 3 7 
TMO Vj 
3 » If P t t K (VI < > 17f l RNO C £ = l f l V > < > l 3 S t l * N PI ft* "U1VJ1 171 41 A*. Blt -rtHMiFf « ' I CI S i BO HI 
4 0 
3«o ir iteK<vi-i33 ii«w rtwisvjiT3U)UAMBCiv:o7twirniciK!f.''iooTn»oo 
wo P i m ' t m - j s j c 
9 0 0 I f » < 7 4 I . « . N n . - j n r O T K i i > 
3>TO R O - R O < I (jorerx<oi 3 0 > / H > I 
AOO IF O t > 4 3 TMFN B-B-» I I W W - ] I I F ft- >7fl TrtEW PRIWT • V » , C » | I P I . W I 7 5 3 1 I 3 3 W W I 
r » - 7 4 l l « N m i N I M V 9 , - M W I l a i f l l F O M l O 7 O 0 l N t ) T 

t7o I F RN*R>-swso T » » M N I N I « W > , ' I » - N F M O R - I RO I O O I M N M N N O m,I> nr—m 
OiTltCff-OHAP-LftPK ir I ftp-3 TI4FM OOBUB7BO 
(.so row oc-t io m.»i.»c»i 
fr40 sr-flc + i 
630 P1»l N , I 711 
M.0 POKE H, I IB 
670 I KfC .17734 
MJo nolo 430 
fcVO ran A - l TO 3 
TOO EIEr 3737 I ItJCREIN O.liNOT 
Tin ft av"Oi »«v3ii 4(»i togi ik-AAoarw 
730 CLB 
730 PR1KT»?07, "(WIT OVfW11 PR IWT "PWOtl OMCTEIftR F0« ftNOTICB OO-i DCftEtM O, 
I 
740 FUR <W TP 300 
790 At-IMttVdll ««--- MN Mf»T 
760 IF A4-CHHX32I rHEM RUN7SO CL6C It A»-"V tlCN CLStTN* 
7IO SIR 37731 I GOTO 740 
/no PHINIBO,*"! iMIIIIIIIUIIA. I I (Fl«t 
790 riETUPN 
ooo a s 
HtO Fl* ft' If. ID 77B SIFP 37 
BIB PfllNT«A,ri«t INTI1 
020 PBiNr«77o,"t o n o n B i o t A t i o n o " -
H4CI PRIMT«370,-Vf»JR IHWF<> Mt HF "I RM| "X" Mr • VOU IK'.ORFI 1HI IL«P»1«BC> | VOIN 
m-
030 PRINT- YOU ctrnxrED'n/Fii ir uw-i tic» paiht-LAP- 0LBC PXIWI nrn-
fu.(j OOln 730 

Histograms 
M Fur by, 
Walton on 
Surrey, 

Thames, 

ROBERT NEWMAN'S excellent machine-code 
animation routine in Apri l Your Computer 
including the amendment published in the 
May issue — has uses beyond purely games 
applications. Th is subroutine uses i i to 
produce 3D block histograms like those used 
in The Money Programme a HBC television 

programme. It is not a complete program in 
itself, and requires the fol lowing parameters to 
be passed f rom your main program to run i t . 
UN I an array ot values to be graphically 

depicted 
N the number of items in the arra/ 
M the maximum value 
A the required location of the base line 

of the histogram 

T h e l \ :ke and Usr addresses arc for the 4HK 
Spectrum, and you w i l l need to change them 
to those in Apr i l Your Computer i f you have a 
I 6 K machine. 

The subroutine w i l l producc a histogram o f 
any number o f values, although a practical 
maximum for clarity is 26. Different values o f 
A , between 0 and 165, wil l plate the base line 
in a suitable position on the screen to allow for 
any text you wish to include. 

I f you wish to show, say, values between 1 
and 10, then the rouiine wi l l draw the block 
for 10 right to the top of the screen. By giving 
a false value for M o f 20, the blocks w i l l be 
compressed to give clear space above for 
further text, so M can be thought o f as a 
magnification factor. 

1 0 0 1 R E M * * 
10©2 RCh tMISTOGRfth S U B R O U T I N e * 
1 0 0 3 R E M 
1 0 0 4 . R E M 
3 . 0 0 5 R E M 
1 0 0 6 
1 0 0 7 
1 0 0 © 
10 

1010 
1011 
1012 
1 0 1 3 
1 0 1 4 
1 0 1 5 
1016 
1 0 1 7 
1018 
1 0 1 9 
1 0 3 0 
1021 
l e s s 
1 0 2 3 
1 0 2 4 . 
1 0 2 5 
1 0 2 6 
1 0 3 0 
1 0 4 - 0 
1 0 5 0 
2 060 
1 0 7 0 

R E M 
R E H 
R E M 
R E H 
R E M 
R E M 
R E M 
R E M 
R E H 
R E H 
R E M 
R E H 
R E H 
R E H 
R E M 
R E M 
REM 

pa r a m e t e r s : 
N - no . o f i tcms 
M « max. i t e m v a l u e 
R = l o c a t i o n o f x 

a x i s ( 0 < f t d 6 3 ) 
C(N)i= a r r a y o f v a l u e s 

I T h e 
I 
» j ' 
I d i 
I X l t ^ i 

f o i l o w i n s a r e 
l o c a l v a r i a b l e s 

t h e 

l o o p c o n t r o l 
g r a p h i c s d a t a 
c o - o r d i n a t e s o 
b l o c k u n i t s 

f = s c a l e f a c t o r 
p = b l o c k p o s i t i o n 

T O 
J „. d 

U 5 R " a " + 1 7 

1000 
1001 
1002 
1 0 0 3 
1 0 0 4 -
1 0 0 5 
1006 
1 0 0 7 
1 0 0 8 
1 0 0 9 

R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E M 
R E H 
R E M 
R E M 

********************** * * 
• H I S T O G R A M S U B R O l / T I N E * * * 

* M . F U R B Y €> 1 9 6 3 * 
f * 

* * * * * * * fr * * * * * * * * * * * * * * 

I The s u b r o u t i n e uses 1 
1 t he f o l l o w i n g i n p u t I 

R E S T O R E 
F O R j a U S R " a 
R E R O d : P O K E 
N E X T J 
P O K E 6 5 1 6 2 * 2 4 -

: P O K E 6 5 1 6 4 - / 1 
1 0 8 0 L E T P - I N T 
( 1 7 5 — R ) 
1 0 S 5 P L O T 0 . a : D R A U 
1 0 9 0 F O R X =t 1 T O N 
1 1 0 0 P O K E 6 5 1 6 0 , p * X - p 
1 1 1 0 F O R y * 6 T O 1 < X i / f 
1 1 2 0 P O K E 6 S 1 6 1 . . M + a : R A N D O M I Z E 
S R 6 5 1 7 1 
% 1 3 0 N E X T u : N E X T x 
1 X A 0 D R T f l a s s , 0 . S 5 5 , 2 C 5 5 , 1 9 3 . 
1 9 1 , 2 5 5 , 2 4 0 , 1 7 5 . . 2 5 5 , 2 5 2 , 1 7 1 , 2 5 5 , 
2 5 S , 1 7 0 , 0 , 1 

P O K E 6 5 1 6 3 j 6 
P O K E 6 6 1 6 5 , 1 

( 2 5 0 / N ) : L E T 

2 5 6 . . 0 

U 

Limpopo 
David Seymour, 
East Grinstead, 
Sussex. 

HERE IS a program for all T I -99 /4A users who 
enjoy music. It w i l l run on ordinary T l Basic. 
There are seven different d rum sounds and a 

variable delay feature. Here are the specifi-
cations for all the drums: 
StDE snare drum with proper decay 
SIDES snare drum with sharp decay 

used for re I Is 
T O M . . . . . . . torn torn with proper decay 

T O M S . . . . . torn torn with sharp decay used 
for rolls 

BASS . . bass drum "THUD" 
HAT . a hit of the closed high hat 
CYM101. . . . , a hit of the open high hat 
CYM(1). • • . . a hit of the open high hat 

followed by snare drum 
CYMI2I. . . a hit of the open high hat 

followed by closing ii 
CYMI3I. . . . . vory long cymbal 
CYMI4I. . . . . only slightly shorter cymbal 
CYMI5I. . . . . long cymbal 
CYMI6) . . . . . quite long cymbal 
CYMI8I . . . . . medium lengthened cymbal 
CYM(10>.. . . short cymbal 
CYM( 141.. very short cymbal used for 

cymbal rolls 

Th i s is how to use ihe delay feature. You type 
Del. The computer asks: 

HOW LONG DELAY? 
You type any number from 1 to 255. It is 
advisable to put a delay after every command 
except Side, T o m , Cyrr 0, 4, 5 or 6 because 
those have longer decays to Itl l in for a delay. 

Before running the program, check that 
program lines 8 to 16 suit your equipment. I f 
you use a cassette playtr to save the program 
and your drumbeat on, then leave the lines as 
OPEN # 1:"CS1'\INTERMAL,(INPUT or 
OUTPUT!,FIXED 

bui i f you have a disc d*ivc, then change them 

(continued on page 165) 
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^ Obeys standard Spectrum 
c o m m a n d s . 
Printing s p e e d 120 lines per 
minute maximum. 

^ Low cost paper supply. 
^ Price includes power supply 

and interfacing. 
This thermal printer, now available in the U.K., is the 
standard printer used with the American version of 
the ZX 81. The printer plugs direct into the Spectrum 
but has a through port allowing the use of additional 

hardware through the same connector. 
The size of the printer is TA x 5% x 314 ins. 

* rs. attractively packaged in a moulded matt 
f&j. black plastic case. 

,°ffl*'''*< /6 ' ^ v A separate power pack is supplied 
v in a 2!4 x 3% x 2Y* ins. case. 

W ^c/JoS^J 

Two switches mounted on the printer allow for 
on/off switching and also access to the test mode 
and paper advance commands. 
The printing speed in the self test mode is 120 lines 
per minute. 
The paper rolls are 4% ins. wide and 25 metres in 
length. 

Q c Price includes • Printer, power 
_ supply, full interfacing, one 

roll of paper, VAT and p& p. £99 
DEAN ELECTRONICS LIMITED 
Glondale Paik Fernbank Road Atcot Berkshire England 
Telephone WinkfieW Row (0344) 885661 Telex S49242 

DEALER ENQUIRIES INVITED. 

MUSIC 
MAKER FOR 48K 

SPECTRUM 

PLAY AND COMPOSE MUSIC 
J Real musical 

notation 

J Easy to use 

J 11 major keys 

£5.75 

> f v - 1 - i . j a n i . . T 
i f — 1 • i 

J J L . J - I ^ 3 i »1 . ft .. m 
FOR EXPERTS AND BEGINNERS 

t • • M mm wm wm wm wm mm mw wm B M • M mw wm wm 
To: B«llflowar Software. 6 Rosewood Avenue. Greenford, Middlesex 

Please send me Music Maker cassette!*). I enclose a cheque 
/postal order for C payable to Beltflower Software. 

Name 

Address 

S p e c t r u m 4 8 k 

MAKE YOU It OWN TV FILMS! 
wi th L I V E A N I M A T I O N 

& MUSIC 

SAVE t h e m . . . 
fa A M U S E r H I K K DM A N D F A M I L Y 

W H K H Y O l P L A Y T H E M H A C K ! 

£ I 
Uik* ut oalk 
h l«lk!" 

i O B P E R } 

M A C H O 

C I l M i T I U C T I O N 

i A N I M A T I O N C A m t T I I M C A 

S P E C I A L M A C H O - P R t > r , H A M \ l 1 S C l E C H M m v t j ALLOW YOU 1 Ol 

C A L 1 . - U P ANY M E M B E R OT C A S T , [ B C L U O I N L 1 O H E L I C O P T E R 
AND A I<(ST o r • PENHONNEL ' IS A C H O I C E o r NKABLY >: I AI I »! 

M A K K EACH ANY COl.OIR L A H C E ONES CAP II E IN T W O COIOI BII 

T H E Y W A L K . H I S , CLIMI) t, rLY. 

BUILD I I C C 8 E S , CHURCHES ETC. IK A PLAIN * SMASH TIIEM 
UP T O 1 5 M I N K , P E R • r iLM', O K M OR K I P V«' 'HE A U O U I I l ) I H H l u l l 

M A K E C H A R A C T E R S ' S P E A K * I S I N l , ANNOTATIONS AS IH STRIPS. 
P L L I . C O M P U T E N - I ' l l U M P T l N U TO S A V i YOV t l A K I N G RKHORt. 
I N S T A N T P L A Y B A C K , K D I T l N v i AND D K L E T 1 N U A S YOL UO A L O N O I 

MOST C O M M A N D S A R E A U N O LIE K K Y - N t K O X I , WITHOt T T N T I B ' 

C O M P O S T YOUR O W N T U N E S L ' S I M O T H E S P E C I A L THHC8-OCTAVI 
CHROMATIC MUSIC COMPOSES, WHICH ALLOWS YO' TO I.1STIH, 
C O R R E C T A N D E D I T A T E A C H NOT* . . . I P YOl NEED TO! 
STORE tl r TO N1SL »» NOTE TUNIS TO C A L L - U P ' AT ANY T1MK 
IH A S TOH Y . . . COMPUTER GIVES EACH A NtKUIH IK MEMORY 
CHAN Lit rilNKS AT ANY HXI I. EVEN WHILST MAMS'. A 'f l l-M' 
YOl' C A N KVEM A P D PBHHPECTiVt TO BVII.D Ni-S, ROA1H ETC, 
NQ3PEClAI.SKlI.IJi OH COMPUTER KNOWLEDGE SEE11ED . .IVBT IMACLNAIIOS! 

I I- SI, PIVKHL'RST PARK 
^Tl i M l O S i west Moons. W1M aORM. J I U U | I J O W M t l BHJUOKP 

IMPORTANT: rOB SprCTBUM OH1.V 

YOUR COMPUTFF. AUGUST 1983 t<163 



i i Luuiw rate dui vunMi 
THE HELL CANI DOWITHIT? 

Every zx SPECTRUM Prlnt'rv Plotter Jotter has 100 pages of finely 
pr inted screen grids. 

SO for the high resolution screen. SO for the normal character 
screen. 

wi th these at vour disposal you can plan practically any graphics print-
out to program Into your computer 

The high-resolution PLOT grid shows every one of the 45,060pixels! 
Every one printed Every one w i th Its co ordinate numbers. This gives 
y o u e n o r m o u s g raph ics p o w e r t o DRAW, PLOT, CIRCLE, PLOT OVER a n d so 
on in any position or screen ouiiaing up grapnic drawings, cna'rs, maps 
. . . in fact anything wi thout the complications of guesswork, Integer 
out of range, or wrongly positioned pixel colours which change PRlNTed 
INK characters! 

The normal character PRINT grids on the other hand wil l allow you to 
b e spec i f i c a b o u t PRINT AT, TAB, PRINT OVER, SCREENS a n d INK . PAPER in 
direct co-ordination w i th PLOT . you see every page Is printed on high 
quality tracing paper . . ideal to overlay on to illustrations and copy 
or co-ordinate. 

And there s another bonus, because each page contains 24 user-
definable grids — 2400 per pad! 

w i t h 50 pages of PLOT grids, 50 pages of PRINT grids 2400 user-
definable grids, a set of colour pens, a printed PIXEL RULER and our 
Special Offer of demo programs, IT S THE BEST VALUE IN zx GRAPHICS 
PROGRAMMING. 

n u n w m u i i t t i uu i k k e » 
TO SHOOT DOWN 

THE THING FROM MARS?" 
Ever forgot ten which key to press when piayirg a game? 
Do you suffer f rom a mind-boggling mass of programmed keys? 
Oo you wri te programs that use di f ferent keysto perform various 
functions? if so, we have just the th ing for your zx SPECTRUM. 
A pack of Print n'Piotter Keyboard overlays. 
just wr i te t i e funct ion or functions under each key you program and 
keep the overlay for the next t ime you play the game, 
or course there s lotb of more uses you wil l rind for our OVERLAYS, user 
defined characters, keyboard scanners, mathematical programs, 
business uses—to namejust a few. 
There's TEN OVERLAYS to a pack—so you canprogram w i th impunityi 
And they ftt perfectly onto your standard zx SPECTRUM KEYBOARD. 
Each OVERLAY is pr inted w i th the cursor movement key directions and 
there's room for program name etc. 

" PRINTER PAPER THAT WORKS? 
I DON'T BELIEVE IT!" 

A SPECTRUM CONSOLE 
THAT EVERYONE CAN AFFORD! 

For the cost of a games cassette you can have a truly professional 
console for your SPECTRUM! 

We ve cut costs (not cut quality) by designing a self assembly method 
using relatively inexpensive materials like strong corrugated board. 

The result Is a console that s tough, light, higniy finished and capable 
of giving years of useful service. 

Facilities Include ergonomlc keyboard angle, access to rear of 
machine, choice of P.S.u. Internal or external, and alternative of Printer 
on-board or :assette storage area. Fully Illustrated instructions are 
included. 

Five rolls of our PRINTER PAPER wi l l only cost you £12.50 including 
postage, packing and VAT! And you'l l gain a great deal more! 

It pr ints beautiful ly, it's net too thick, i t s not too shiny. Print Is bla 
— not grey, i t actually feeds through the machine' 

See for yourself only £12.50 Including everything. It s a bargain! 

Post today to Print n Plotter Products, 19 Borough .... zx SPECTRUM JOTTER @ £9 95 each 
High Street, London SE19SE or phone: 01-403 6644 .... ZX SPECTRUM KEYBOARD OVERLAYS 
(General > or 660 7231 (Credit Card Salesi. (<0 £2.95 per pack 

. . . . TX SPECTRUM CONSOLE (M £5.25 each 
Name: ZX PRINTER PAPER <?> £12.50 per five rolls 

ZX SPECTRUM DEMO CASSETTES @ 95p each 
Address ZX81 JOTTER PADS ^ CJ 50 each 

. . . . ZX81 FILMS@ £2.25each 
ZX81 GRAPHICS PROGRAMMING GUIDE 
&> £1.50 each 

Remittance enclosed Ptease Bill mv Access /Barciavcaro / 
n , . < v ^ A h visa'Mastercard NO: 

v n 1 V I I I ™ A I1 D^ces Include VAT, P4P overseas orders please add 25% 
T u for additional surface mall 

"WHERE CAN I GET THEM?" 
vou cjnfMindtwy nwt of our prosucn »t w M. imittiieomeuitf sror*t> Rson I U I I C M W J R V R W Buffer W lr.ro 15 cr MtT m!! 1 76* 1 SI JI UKrOWjr«n,MtMte<0»IJ'MJJi Otonn BOMtlWEFS IUK100P K10 Ml J J421J PEFMXU'Co<npgt«rWrvi»iiD*'YRE'uinci01M77C«;7i IMfflrri I »rirwil« ifnmpul Ino Hftrfrull (Me ) dftWll. CnrgfiggKinovvHtc 03'2 2HW21 
MK'etwn iv«*mi soHiinonim utmotit i n sin Northjmptnn MrraCompuMrCtMtv 19*04 111!•I PMIIpCopleyH'FlIO»rtl w »oi-kl09J4371W)i OjrllnuloiiCooiourtf ihoon»ill"alon3!15«J47»1 I J I Y « H ! R » M L C R O T < M > R K «mM t*"CtQ'j24 4114 J5) North Eiircemputtrt «"««» n«oO? 79 7 mm i piwto vlato iw»»»fo-fl M J J li >9»71 Compuitn for*m«tmfop007M 7ii*6 it M4KI) lOftwif*IS»»0Hfl9»worm H*ttlO) 7* 7141411 Ivrsrum Micro Ccntnr (Wortt CHB64SH5I computw CTtyiWMnrt CrmlllrtMl 420 1)1)1 l»rafiufi»rt'r>olri(*rt«>nOi U lWt i Oil Ccmoutwsi«WMJf fcUBMMli Soflvm* Machlrw iondon OMOT 05}1i Vtrf«n.Swn*fCfel»nfijm 0142 2««7«i MoeDytron* mncotr OS22 Mi l l i mtro nom« tomouten lOrtnev oa se mi) 
m u i l o n t l l u v m trnNMK c m v i t o k k i k i u AulUBWAigMl CMrwKlvM*ni Jtt VfrttiiUilPIV 



(continued from page 162) 

to OPEN * 1 : " D S K 1 . R 0 C K " 
or whatever name you will call the drumbeat 
when saving it. You do not need a name for 
the beat i f you use a cassette. It is important 
thai you change those lines before running 
because otherwise, when you have written the 
beat and then stop to change them, all the 
variables in which yout beat is stored will be 
gone when you re-run :he program. 

When the program if run, you will first be 
confronted with the following menu: 

a WRITE A DRUM SEQUENCE 
b LIST THE DRUM SEQUENCE 
c PLAY THE DFUM SEQUENCE 
d MAKE ANY CORRECTIONS 
e LOAD DRUM SEQUENCE 
f SAVE DRUM SEQUENCE 

Obviously i f you have only just switched on, 
you can only do (a) or (c), and if you have not 
got anything on the cassette or disc, you can 
only do {a). For (a), here is an example of a 
drumbeat which you might call Rock: 

SOFTWARE FILE. 
Your 

Computer 's quest ions reply 
HOW MANY BEATS IN A BAR ? 7 
1 ? BASS 
2 ? DEL 
HOW LONG DELAY ? 5 
3 7 HAT 
4 ? DEL 
HOW LONG DELAY ? G 
5 ? SIDE 
6 ? HAT 
7 ? DEL 
HOW LONG DELAY ? 1 
ANY CORRECTIONS ? "N" 

Then press (c) to play the drum sequence. 
It will then be played again and again until 
you press " a " to return to the menu. 

T h e program can be divided into two parts: 
Lines 1-129 which make up the "writer" 
program to input the drumbeat etc. and lines 
130-171: the subroutines which actually play 
the drum sounds. Due to the limits o f T l 
Basic, I could not write the program literally 
with subroutines, so where as using T l 

Extended Basic I could put into the program: 
Call Side for the snare drum routine, in this 
program I had to p u Goto, and then the 
line number o f the routine. Bearing that in 
mind, a quicker but more laborious method o f 
using the drums would be to only type in lines 
130-171, and everywhere there is is a Goto 
111, just type in Rerurn. Then in the lines 
before 130, you could type in Gosubs for the 
routine you would like to be played. Here is an 
example: 

5 REM "ROCK" 
10 GOSUB 156 (bass) 
15 D(A) - 3 0 
20 GOSUB 146 (delay for 30) 
25 GOSUB 159 (hat! 
30 D(A) - 30 
35 GOSUB 146 (delay for 30) 
40 GOSUB 162 (side) 
45 GOSUB 159 (hatl 
DO D(A) - 30 
55 GOSUB 146 (delay for 30) 
60 GOTO 10 

130 REM CYMI0I etc 

1 REM imUHS-COPVRlDMt 19BJ ft. M. 3EVPOUR 
2 ITEM STAR1 
3 OIM DI100) 
4 Oil S<V'7> 
5 OIM C4<20*> 
6 GOTO 24 
7 R»M L(JAt) (>**• 
0 CRCN » I • - c s i I N I E K U W . . INPUI , U I U 
1 tNpur « I I B 
10 FOR A-l ro * UTS** 3 
11 INPUT •> I C4<AI , S < A I , 0 <AI . C 4 (ft. ( I , S <A' 1' , 0 < « * I ' 
12 NEXT A 
13 CLOSE HI 
14 GOTO 
13 HUT SAVE » a t 
1(, OPEN 4 1 | " C B 1 " . LNM.ftT.ftl . O U T P U T , F I ) E . : 
17 PRINT 4tlD 
IB FOR A « l TO b STEP . 
19 PR INT * | | C 4 < A I , S ( A > , D I A ) , C 4 < A ' 1 > , 6 < A - I I . O I A » L I 
SO NEXT A 
21 CLOSI «L 
t l BOTO IS 
71 REM MENU 
74 CALL CLEAR 
23 P R I N T -UHAT WJULO YCU L I - C TO B O " 
76 PRINT 
17 PRINT '•«) WRITE A DRUM Sfc'JJtN:! h> LIN* 

VOUf. BRUM bbOUtl- • • P̂ AT !»•> Ut-
UH SEQUENCE rl> IViPt ftNY CORRECT I OWi-

28 PR IN* LOAD DRUK OEOlJESCf f> SAVE 
DRUM HEOUCNCL" 

29 CALL «:EY<3,I.M 
JO I F « » 0 THEN TV 
31 IF t-63 I HEN J9 
32 IP ( - 6 6 THEN 03 

Tf T-..7 TUFF. Iftrt 
34 I F Z - 6 B THEN 66 
53 IT J - 6 9 H U N 8 
36 IT {-70 THEN 16 
37 BOTO 23 
35 REN [M-TII t » * T 
39 CALL CLEAR 
40 INPUT "HON MANY BEATS I>1 A BAR " " ' I D 
41 IF I ' RTFC 1 HEN 40 
45 FOR rt-1 TO D 
4 3 PRINT A l 
44 INPUT CAIAL 
43 IP C»(A>--DtL" TMCN Si 
4 6 IP LL» <A>-"C»N" THEN 04 
47 GO BUB 113 
48 IF FLAB-I THEN 56 
4 V NEXT ft 
SO GOTO 6 0 
31 INPUT "HOW LONO DELAY OlAl 

IF pIAI 1024 IHlh 31 
83 GOTO 4"? 
-•4 flOBUB 17-
33 IF FLAB-1 I HEN 49 
3 6 PRINT - • NC BUCH C-MBAL" 

37 OOTO 34 
PRINT - • NO SUCH BEAT" 

IV tHlTO 43 
40 PRINT "AN* CORRECT ICINS-fY^NI" 
t l CAll K l ia , / ,« l 
42 I F * - U THEN 61 
43 tr i"70 ft*N 74 
44 IP I. <BV THEN *0 
43 REM CORRECTIONS 
66 PRINT "COUHfCTinh TO WHICH LtNL 
47 INPUT A 
60 IF A B THEN 66 
49 INTTJT "NEW DRUM 7"lC»TA> 
TO IT 1 AT — "D4.'L" Tl^.i n 

IF C4 1AI--CYH" THEN 70 
antMju H3 

M If FLAfl-i THEN W 
T* OOTO 60 
:3 INPUT "HOk ..UNO UEift* -'"|D<AI 
7* IF DlAI I'.<24 THEN 73 
77 BOTO 40 
•B OUSUP 173 

IF FLAB-J THEN 60 
PRINT * • HO SUCH CVrtBAt-

(I SOTO 70 
fit-t LIOIINO b«*t 
CAL. CLEAR 

44 FOR A»L TO L> 
«3 PR INT A L • " I 
HA IP M<A>»"0eL" THEN 43 
«7 IF C4IAi»«C*H" Tt«N V7 
BO PRINT C4IAI 
89 NT(I A 
»o PRINT • • BEADY *-
•1 PR INI " ANV KtY TO CONTINUE" 
*7 CALI KSY.S,J.>) 
"1 IF *-0 TH6N « 
"4 ODTO 73 
•3 PR INT "DEL - | 0<A> 

aOTO 8*> 
•7 PRINT "CYM "lOTAl 
•8 UOTO H9 
"> REM PLAY ».*t 
.OO PON A-l TO B 
101 CALL K£Y<3,Y,li 
02 IF Y-B3 THEN ?4 
03 IP Ct<A)-"[iE. ' THEN 14* 
-t>4 IF C»IA)-"C»C" THEN t3l 
:03 IP C*(At»'T«T" THEN 139 
O* I I C » ( A I - ' S I D E " THEN 162 

:07 IF C4<A)«'BI0ES" THEN 150 
•B IP R . H A I - ' TOR" TMTN 167 

I f TLWB" LHEN 133 
; 10 IF C«<A>-' M B S " THCN 136 
I I I N E I ' A 
( I Z OOTO IOO 
113 FLAO-L 
114 IF i;«<A>a"T(JH' IH£N 121 
113 IF C»(AI-"T0f(0" Tl«h 121 

116 IF L 4 < Al™ * PAHS' rhfc N 121 
117 IF — *bI0L" THEN Ul 
lltt IF L4 <AI*"DlDEb" IHEN 121 
119 IF C41AJ.-HAT- T»*"N 131 
120 BOTD 122 
121 FLAO-O 
122 RETURN 
123 INPUT '(MICH cmeiu •••!),•»( 
124 BA«B!A) 
139 IF NA4<BA-11* <SA-2I • IDA ' • ( SA-41 • ISA--3I • 

»SA-6I*(3A-Bi»< SA- 111 • • SA-141 • 
r K ' l 

I1A FLAO-' 
177 OOTO 129 
120 FLAB-I 
129 RETURN 
130 I ' l l eOUTO HUUTINES 
131 RCN CVRiQI 
I 32 0-SIAI 
133 FOR *-tl TO 10 BTCP 2 
134 IT Di-S THEN 136 
133 CAl.L t lU t .«0<-40 , -3, «+3 
136 NEXT « 
137 IF O' l IHEN 140 
13BCAL1 B0UNUI3,-fc.Ol 
139 C.OTO 11 I 
140 IP (X >2 THEM 142 
141 1VJTO 13* 
142 FOR < - 0 TO 12 s - r f r- . 
1 4 3 CALL B D t M O l - 4 0 , - 3 . I I 
144 NEXT I 
143 09TD l i t 
146 REM DEI 101 
147 FOR H l - I TO DlAi 
140 NEXT DEI 
149 K1TI3 11 l 
150 f'EiT CIDCB 
IS! CALL BOUND I 3. 6,11 
13/ GO III 1 1 1 
153 r<trt T0M3 
154 CALt WltHJDf J, 140, 1.-7,H 
133 (WTO 111 
1&6 REM L"ABS 
137 CA(I RINlNOl-40,-7,3, lie, 3i 
13fi aoro 111 
139 HEM HAT 
1*0 CALL BOUNDi2,-3,121 
161 OOTO 111 
16? RFN B i t * 
163 FOR l - l TO 10 «TEP 6 
164 CALL BCXWDi 40. ft.Ki 
163 NT IT I 
166 OOTO LIT 
167 REM TOM 
16H F nR >«0 10 IB lilEP -v 
1*9 CALL 6O.IN01 4C . -7. «-07I 
170 NE(T ( 1/1 IN)rii 111 

Wild Life 
Tony Roberts, 
Liverpool. 

ONE OF Ihe greatest problems 1 have with my 
Spectrum is not mentioned in any o f the 
manuals — the insistence o f my four-year old 
daughter that she should be the one to press 
the keys. Most ol the games I have are simply 
beyond her, and, as yet, there is no software 
produced specifically for ihe pre-school child. 

This program has several advantages over a 
bought program, in any case. It is entirely 
modular, and plays as tr.any games as you wish 
in a random sequence: each individual game is 

a shor., simple affair, and it is easy to write 
your own to fit in with your child's wishes or 
with what heVshe is doing in nursery. The four 
games in this version arc just counting games 
— in one, I to 12 variously coloured butterflies 
flit arcund above a field of grass, in another 
worms of extraordinary lengths crawl out o f 
the grass, the third has flowers of various sizes, 
and ihc last apples in a tree. 

In each case, the child has to count the 
butterthes/worms/flowers/apples and press the 
appropriate number on the keyboard. As I 
wantec to use numbers up to 12, I redefined 
the zero key as number 10, the Enter as 11, 
and space as 12 — and stuck labels marked 10, 
11, 12 on to the keys. Various other exciting 
things happen like a tunc — out of the 

Spectrum manual when the answer is right, 
a big cross or tick on the screen as appropriate, 
and other odd noises ai various times. 

As usual, the program's organised "back-to-
front" in order to speed response times. Each 
batch o f lines 1100 1199, 1200-1299 through 
to 8800-8899, 8 9 0 0 S 9 9 9 is intended to 
contain a game. Here ire the main variables: 
Variable Purpose 
o Set to the number of games to be 

randomly accessed 

m( - 1 > Set from the keyboard — silences 
most of the noisy routines 

ri Random number between 1 and 12 
n$ String form of n 
g Line number of start of animation 

routine for esch game this is 
'continued on page 167) 
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GIANT ADVENTURES £9.90 
for 
ATARI 400/Q0032KBBC„KCBM 64 LYNX[ 

32K 48H 

NASCOM32KORIC48XSPECTRUM4bK& 3Q0Z48K 

1) COLOSSAL AOVENTURE: The classic mainframe game Adventure1' with 
all Ihe original treasures and nuzzles 70 extra rooms 
"A minor miracle of programming' - Popular Computing W 12 May 
"A few days ago I received Colossal Adventure and I am writing to say that I am 
delighted With II I first met Adventure on an Open University summer school 
and several of us regularly stayed up to 3 and 4 o'clock in the morning playing 
it That was 6 years ago, and I've not been able to play it since, so I was 
immensely pleased lo see how like the original yours is.' 
- Chris Green (customed April 83 
2) ADVENTURE QUEST: Through forest, desert, mountains, caves, lake, lire, 
moorland and swamp on an epic puzzle journey 
"This is the best adventure yet. I did the H ' " ' t in 1 day and p a in about 
3t /3 hours " - S Burrows (customer) May 83 
3) DUNGEON ADVENTURE: massive adventure with more than 100 puzzles 
to solve. Rich vein of humour throuohout.' - The Micro User June 83. 
Each adventure needs 32K and costs £9 90 (inclusive). They are very much 
bigger than normal adventure games that you can buy. 

NASCOM PROGS*s*0ro{ds
 m/c.g£7.90 

Galaxy Invaders m/c,g £5.90 
Extension Basic £15/£30ROM Missile Defence m/c,g £7 90 
Adds 30 new keywords to BASIC Super Gulp eb.g £4 90 
Compression Assembler 2 £12 5-games cassette misc £5.90 
High speed + source compression ;FUl L RANGt IN NASCGM CATALOGUE) 

ALL PRICES INCLUDE P&P AND VAT. ALL programs are in stock and orders will 
bo sent within 2 days of receipt. Please send order or SAC for catalogue, 
describing your micro, to: 

LEVEL 9 COMPUTING 
Dept Y, 229 Hughenden Road, High Wycombe, Bucks HP 13 5PG 

BBC FORTH £15 
"For your money you get not only a very good implementation of the 

popular FORTH language but also a 72 page manual ...Once you have 
got an idea of the fundamentals you should get better value out of 
this pack than virtually any other program you could buy In fact, the 
only reason I can think of lor not buying this cassette is that you 
already have a version of FORTH!" - LASERBUG April 83 
"rqFORTH is fast and has a lirst-class screen editor Overall, a 
good buy' -Computing Today July 83 
rqFORTH costs just £15 (inclusive) and runs on 16K or 32K BBC 
micros. It 
* needs no added hardware and works with any MOS version; 
* works with cassette and disc; 
* is FORTH-79 STANDARD and has fig-FORTH facilities. 
* provides 260 FORTH words and is infinitely extensible: 
* allows full use of the MOS via *MOS, CALL and EMIT; 
* permits use of all graphic modes, even 0-2 (just!); 
* has an excellent full-screen editor; 
* runs faster than BBC BASIC; 
* includes a 72 page manual, a 20 page disc supplement and a 

summary card for quick reference; 
* is used by hundreds of people, worldwide 

BBC FORTH TOOLKIT £10 
"Level 9 promise 10 support rqFORTH and this pack proves It. It 

provides the source code for all sorts of useful routines and examples 
of how to program in FORTH With so much on one cassette it would 
be good value at twice Ihe price.' - LASERBUG April 83 
The rqFORTH toolkit costs just £10 (inclusive) and adds Ihe 
following facilities to FORTH 
* a full assembler, providing machine-code within FORTH. 
* turtle graphics, giving you easy-to-use colour graphics. 
* decompiler routines, allowing the versatile examination of your 

compi ed FORTH programs; 
* the full double-number set (with many extensions), 
* an example FORTH program and demonstrations of graphics; 
* other uselul routines 

BUY THE 
M W 

A3W 

£7RITISH 
COMPUTER 
In stock 
NOW! 

BBC MoMA(290lndVAT 
BBC Mo«B£389lndVAT 

+ Wordwise Wonl Pnaaor f imds 1.0 M 
+ Soft wan - Acorn, Bugbyta. Computer Concapte (Logo 2) 
+ Joystick! forth* BBC-HOOK Slngl* llsk Ortws 
+ Torch BOOK M l 01* Orins with CPN 

(Equinlint to CPM') 

Forth© BBC: 
Screen Layout Pad, 
F l o w c h a r t Pad & 
Symbol Design Pad 
Kit with ring binder 
IttuMplumSO 
OUR MICE ONLY 
£12.50 bid VAT 

VIC-20 Clearance: 
Ar fon Expend Uni t CBS 
VIC G a m e i Car t r idges: 
M i n i o n Impotalble £20 
Rat Race £18 
Road Race £16 
Mole Attack £16 
M print Inch* Mi l 

W-Ut AOmjiutan, i M r i p h M U , prinl«r«, t o f twa r * , gam** , Kooke a n d n u e h , m u o h 
mor* f rom lending maker* art low p r i o t « ^ l w « y i i r a l U b l e from your focal • lock ! t i t 

TWICKENHAM $ 
COMPUTER CENTRE LTD^S 
72 Hiilh M Telcktahim MMi TWl 4IWID1-M2 7IM/0I-U1 1612) >4C0RN 

Programmers Wanted 

We are looking for high quality games, 
simulation and uti l i ty programs for 

ATARI, COMMODORE 64 and VIC 20, 
SPECTRUM, DRAGON, BBC, ORIC, 

We also have contract work available for 
experienced machine code programmers 

A combination of initial payment and 
royalties will be tailored to meet your 

requirements. 

We distribute programs in this country 
and in the U.S.A., giving you access to 

an enormous market. 

Phone: BASINGSTOKE (0256)25107 
Or write to: DREAM SOFTWARE, P.O. BOX 64, 
BASINGSTOKE, HANTS. RG21 2LB 

D R K A M JaQflMlIS. 
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(continued from page 165) 
Gosubbed between each scan of 
1nkey$, so keep it short 

x,y Screen co ordinates 
Each routine is accessed I to n times to set 

SOFTWARE FILL 
up your graphics, then g is accessed once 
between each scan of the keyboard. Preying 
m mutes the program, and n will make it roisy 
again. On line 

1210 the graphics characters are A.C 

1212 the graphics characters are 0 ,0 
1342 the graphics characters are I 
1355 the graphics characters are E 
1402 the graphics characters are I 
1415 the graphics characters are J 

H 
1 GO SUB 3 5 0 0 : CO TO 9 0 0 0 RE 

Main l o o p 
P C T U H N R E M D U A A Y F « T U F N 

a o o R E M K I P O N T T C H E C U 
l l t l l l « i t i l * f * 

aes i f « - i t h e n g o t o t f i o 
2 0 7 b E E P , 0 0 5 , 2 * I I N T ( R N D » 3 8 ) ) 
2 2 5 L E T f * » l N K E Y « 
830 IF r » a " " THPN OO SUB 9 : GO 

7 O 2 0 0 
3 3 5 I F THEN L E T » - 1 : GO 

TO 3 0 0 
236 I F r * n " n " TMEN L E T • -.0 GO 

IO 300 
3 4 0 I F r ( » " 0 " THEN L E T r » - " 1 0 " 
SA 3 TF >'»aCHRf 1 1 3 ) THEN L E T r * 

= " 1 1 " 
344 I F r " THEN L E T f * = " 1 2 " 
3 5 0 i f r • < >n * t h e n i n k r n d i 5 + 1 : 
F O B X - 5 T O I B P R I N T RT « . » » 1 8 ; 

" H ": P R I N T RT x . 3 5 - X , " ! • " D E E P 
YS>5, ( R B 5 ( K - 1 0 1 1 3 1 N E X T X : GO 

TO 3 0 0 
3 5 5 GO S U B 9 0 5 0 
3 9 9 R E T U R N s e n R r n i v u n u n * « < • < » l o o p 

* * * * * * * * * * * * * * * * * * * 

5 1 0 LET n - i n r I H N D t l . ; u ) 
5 1 5 LET n « » S T R * In> 
5 1 5 L E T C = I N T ( R N D » 7 1 I F C « 4 T 

MEN OO T O 5 1 6 
5 1 7 GO SUB 1000 
5 1 6 LET r n • I N T ( R N D l O ) t l 
5 3 0 FOR r = 1 TO f. 
5 2 5 GO SUB r n * l O 0 » l O 0 0 
5 3 0 NEXT f 
5 3 5 L E T r » 1 
5 4 0 GO SUE' 2 0 0 
549 RETURN 1000 REM r ) r i » 9 f » » » 

1 0 0 5 INK * 
1010 FOR 4=1 TO 254 STEP 2 
1020 PLOT a , 1 
1030 DPflU 0 . 1 0 + (RND * 26 ) 
1040 NEXT a 
1 0 9 9 R E T U R N 
1 1 0 0 REM drat* a r a n d o i ( l o a n r t t t t t t t l l O t l t t t t t t l 
1105 LET y - I N T tRND(Df l ) 4-60 
1110 LET X = IN1 ( B N O » a « 0 ) +37 

111 I F P O I N T ( * , * 1 ) fPOJMI ( X * « , 
1 1 + P O I N T (X —2,41 ) < > 0 THEN GO TO 
1110 

1115 INK * 
1120 PLOT X , 2 
1130 DRRU 

1 1 5 0 
1153 LET t - I N T I R N O t l S ) 4-lB 
1155 LET i - I N T IRNOt3 ) 
1157 INK C 
1160 FOR b - 1 TO S STEP i 
1175 I F B = 0 THEN BEEP . B » l , f l » b » l 
0 
117*7 C I R C L e 
l i e ® N E X T b 
1 1 W L E T O " W 
1199 RETURN 
1 2 0 0 REM b U t t * f f l i « » 

* * f t * * t » t t t 
1307 LET p I f , 1) a l N I I M M O I I O I L t 
T p < r , 3 ) < t I N T (RND»30> LET P I T , 3 
) - I N T <RND*7> _ 
1209 GO SUB 1210: LET 9 * 1 3 2 0 : RE 
T U R N 
1210 PRINT RT p l r . l l , P U , S ) . INK 
p ( r , 3» : ' 

1212 P R I N T RT I > i r . i ) f i , p i r , 2 i ; I 
NK p f r , 3 ) , 
1 2 1 5 RETURN 

1 2 2 0 LET r - r + 1 . I F r » n THEN LET 
r - 1 
1325 PR INT RT p C r , 1 ) , p ( f , 2 ) i " 

H H I H T « T p> I t , 1 > , ( f . tt> i " 

1333 LET p tr , 1> - P (T , 1* +1NT I RNO » 
31 - 1 
1235 LET p I f , 3 1 - p I f , 2 ) • I N T (RND* 
3 ) 1 
1336 IF p ( r , 1) t 1 TMEN LET P If , 1 1 
- 1 
1 3 3 7 IF p t r , 1 ) >10 THEN LET p ir , 1 
) » i o 
1336 IF p l r t B ) ( 1 THEN LET P t f , 2 ) 

1339 IF p I r , 2 ) > 3 0 THEN LET P I C . S 
> =30 
1350 GO SUB 1210 
1^99 RETURN 1300 REM w o r i f 
1305 LET P I f , 1 ) >17 . LET p < r , a i > I 
NT t (3®^f>) frf RNOf I3tt/nl } : LET P I 
r , 3 ) * INT (RNO*6> 
1310 LET 9 - 1 3 3 0 RETURN 
1330 LET r « f t l ; I F r > n THEN LET 
• • 1 
1 3 3 5 INK p i r , 3 ) 
1341 LET LET v » - P t r , 2 
) 
1 3 4 2 PR INT HT X l , J J i ; " W * 
1 3 4 3 CO TO < 1344+RNL>*4 J 
1344 LET P t r , 1) «P ( r , 11 GO TO 
1350 
1345 LET p I f , 2 1 « P ( r , 3 ) - 1 GO TO 
1350 
1346 LET p I f , 3 ) - p I T , 2 > + 1 : OO TO 
1350 
1347 LET p l f , 1 ) " P l f , 1 ) - 1 : OO TO 
1350 

I F n r j ) F E N * i p l r . l t . p i r , ) > ) < 
>' " OR p l f . l l < a OR P T R . 2 T > 3 C OR 
P I r , 2 ) <0 T H E N L E T P t r , 1 1 - x l : L E 

" r , 2 ) 1 
P R I N T f 

' RE+URN 

i ; 

T p t r . 3 ) - y i 
1355 PR INT RT P 1 f , 11 ,p I f , & ) ; I N K 

1399 
1 4 0 0 REM l r i t * / » P P l ( S 

l t t t t « t * t » t * 
1 4 « JF i THtM r un A TO MW. 

PRINT INK 4 , * ; RT X . I t : • 
• FOR y = 6 + R B 5 ( X ~ 1 4 > T O i » - « » 5 

t X - 1 4 1 : P R I N T P H P K * - U + 
1RNO * » > - 1 ; - N E X T W; WCXT X 
1 4 1 0 L E T p t r . D = X N T I B W » H > « » ) •„ 
L E T p If , 2 ) - I N T l R » « H t i a + « > - IP **T 
TR <p <r , 1 ) ir , 2 > » t > M T M t M CO T 
O 1 4 i n 
1*15 PRINT «T P l f , l ) , p l f , a ) ; INK 

A ; P A P E R 7 ; R L W & M Z ; 
143® LET 9=14.99 
1 4 9 9 RETURN 
9 0 0 0 REM s a i n l o o p 

* * * * * * * * * 
9 0 0 1 BORDER R N D * 7 
9 0 1 0 CO SUB 5 e e . REM c o u n t i n g 

8a > * » « 1049 CO TO 9000 REH and of main 
l o o p 

9 0 5 0 REM r i g h t a n s w e r ) 
9051 BORDER RND 
9 0 5 5 INK n ,'2 FOR X = 9 TO I B PR T 
NT OH1UM i i ; r L.H3n i . f t T x . x . ' B B " 

NEXT X FOR X « 1 5 TO 4 STEP ^ T ; 
PRINT BRIGHT 1; FLR5H 1; HT > , 3P> 

-X ; " f m r : NEXT X 
9 0 S 7 ' ~ F • _ THEN GO TO 90&B 
905B FOR n = 1 TO 3 0 0 NEXT n 
9 0 5 9 CLS . RETURN 
9 0 B 0 B E E P . 2 5 , 0 . B E E P . 2 5 , 2 . B E E 
M . 1 8 5 , 3 S E E R . 1 2 5 , 2 O E E P . 2 5 , 
0 

9351 BEEP . 2 5 , 9 BEEP . 2 5 , 2 BEE 
P . 1 2 5 . 3 , BEEP . 1 2 5 . 2 BEEP .31- . 
0 
«a6a beer . a s . 3 w f p , a « . s HFF 
P . 5 , 7 
9 0 6 3 BEEP . 2 5 , 3 BEEP . 2 5 , 5 . BEE 
P . 3 7 
« 0 6 * ' B £ E P . 1 0 7 5 , 7 . PEEP . 0 5 2 5 , 5 
BEEP . 1 3 5 , 7 BEEP . 1 2 5 ^ 5 BEEP 

. 1 2 5 , 3 ; BEEP . 1 3 5 , 2 BEEP . 2 5 , 0 
9 0 5 5 BEER . 1 8 7 5 . / BEEP . 0 6 2 5 , B; 
BEEP . 1 2 5 , 7 . BEEP . 1 2 5 , 5 BLEP 

. 1 2 5 , 3 : BEEP . 1 2 5 ^ 3 BCCP . 2 5 , 0 
y0O5 BEEP . 2 5 , 0 BEEP . 2 5 , - 5 BE 
t P . 5 , 0 
9 0 B 7 DEEP . 5 , 0 BEEP . 5 . - 5 . PEEP 

1 , 8 
•j»ykj CLS 
909V R E T U K N 
Ostta REM i n i t i a l i s e 
9 5 1 0 L E T o > « R E M O . t I O i l s 
9 5 3 0 LET f - l LET » ' f 1 1 
9 5 3 0 D IM p ( 1 3 , 3 1 REM L I 4 • n , o o 
r d i n t t a s and c o l o u r 
954 0 RRNDOMIZE. 
9 7 1 0 REM s e t u p s r j p h i ( ; 
0 7 ) 1 BOKE usp e n a e i a e 
9 7 1 2 POKE USH " i - f l . t f l N 0 1 1 1 0 0 1 0 
9 7 1 3 P O K E USR - a " + 3 , B I N 1 1 1 1 1 0 O 1 
9714 POKE USR " a " + 3 , B I N 11111101 
» 7 1 5 POKE U » « i ' U , B I N 1 1 1 1 1 1 1 1 
9 7 1 5 POKE USR " a " ( 5 . B I N 0 0 1 1 1 1 1 1 
9 7 1 7 POKE USR " a " , B I N 0 0 0 1 1 1 0 1 
971f l POKE USR " a " * 7 , B I N 0 0 0 0 0 0 0 1 
9 7 2 1 POKE USR " b " 4 0 , B I N 0 0 0 0 O 0 0 1 
9 7 3 3 POKE USR " b ' f l . B I N 0 0 0 0 0 1 1 1 
9 7 2 3 POKE USR " b " t ? , S I N 0 0 0 1 1 1 1 1 
9 7 2 4 POKE USR " b ' + J . B l N 0J.11J.111 
9 7 2 5 POKE U i R " L " 4 4 , D I N 1 1 1 1 1 1 1 1 
9 7 2 5 POKE USR ** b " , B I N 1 1 1 1 1 1 1 1 
8 7 3 / POKE USB t> t t . , r l M v> 1111101 
9 / 2 6 POKE USR " b " * 7 , B X N 0 1 1 1 1 0 0 V 
9 7 3 1 POKE USR " C " * e , B I N 0 0 1 0 0 1 1 0 
9 7 3 3 POKE USR " c " t l , O I N 0 1 P 0 1 1 1 0 
9 7 3 3 POKE USR • f ' t 2 , B l N 1 0 0 1 1 1 1 1 
9 7 3 4 POKE USR "C "+3 ,E . ' 1N 1 0 1 1 1 1 1 1 
9 7 3 5 POKE USR • C " + 4 , B I H 1 1 1 1 1 1 1 1 
9 7 3 6 P O K E USR " C " t 5 , 8 I N 1 1 1 1 1 1 0 0 
9 7 3 7 POKE USR ' £ ' 46 .BXN 1 0 1 1 1 0 0 0 
9 7 3 8 P O K E U f t R " C " * 7 , B T N 1 
9 7 4 1 POKE USR " d " » 0 . e i N 1 0 0 0 0 C 0 0 
9 7 4 2 POKE U j f i " O ' t l . B I N l l l f t ' O t f C 
974-3 POKE U IR J + 2 , D I N 1 1 1 1 1 0 0 O 
9744 POKE USR " d ' + 3 , B I N 1 1 1 1 1 1 1 0 
9 7 4 5 POKE U&R " d ' M . B I N 1 1 1 1 1 1 1 1 
9 7 4 6 POKE USR " d - 4 5 , B I N 1 1 1 1 1 1 1 1 
9 7 4 7 POKE USR " d " 4 6 , B I N 1 0 1 1 1 1 1 0 
9 7 4 8 POKE USR " d ' - + 7 , B I N 0 0 1 1 1 1 0 0 
S 7 5 1 POKE USR " f t B . B I N 0 0 1 1 1 1 0 0 
9 7 5 2 POKE USR " ( " • l . B I N 0 1 0 1 1 0 1 C 
9 / 5 3 POKE USR " e ' + 2 , B I N 1 0 0 1 1 0 0 1 
9 7 5 4 POKE USR " 6 " 4 3 , B I N 1 1 0 1 1 0 1 1 
9 7 5 5 POKE USR " t " U , B I N 1 1 1 1 1 1 1 1 
9 7 5 6 POKE USR " « " + 5 , B I N 1 1 0 0 0 0 1 1 
9 7 5 7 POKE USR " « ' ' t 6 . B I N 0 1 1 0 0 1 1 0 
9 7 5 8 P O K E USR ' e " ( 7 , B I N 0 0 1 1 1 1 0 0 
9 7 9 0 POKE USR " a " 4 0 , B I N 0 1 0 1 0 1 0 1 
9791 POKE USR " i " i l , B I N 1 0 1 0 1 0 1 0 
9 7 9 2 POKE USR " i " 4 3 . B I N 0 1 0 1 0 1 0 1 
9 7 9 3 POKE USR " i " 4 3 , B I N 1 0 1 0 1 0 1 0 
9 7 9 4 POKE USR " i " 4 4 , B I N 0 1 0 1 0 1 0 1 
9/95 POKE USR I 4 5 , B I N 1 0 1 0 1 0 1 0 
97Q6 POKE USR " | 6 , B I N V l » l » l * l 
9 7 9 7 POKE USR " i 4"7 . B I N 1 0 1 0 1 0 1 B 
9901) PUKt USR j t 0 , U l N 0 0 0 1 0 0 0 0 
9991 POKE USR ' j " 4 1 . U I N 0 1 1 0 1 M 1 0 
9993 POKE USR " j " 4 2 , B I N 1 1 1 1 1 1 1 1 
U993 P O K E U S R "j"+3,HIN 11111111 
W994 POKE USR - j •44, B I N U>11 111 11 
9 9 9 5 POKE USR • J , ' 4 ' j , 8 I N 0 1 1 1 1 1 1 0 
9996 POKE USR " j 4 6 , B I N 0 0 1 1 1 1 1 0 
9997 POKE USR " i " 4 7 , B I N 0 0 0 0 0 0 0 0 
9999 R E T U R N 

Four x four x four 
Barrie and Mark Wa/msley, 
F/ackwe/l Heath, 
Buckin ghams hi re. 

THE CONVENTIONAL games of Noughts and 
Crosses, either three-by-three or three-by-
three-by-three, have a limited number of 
moves and can ofter. result in draws. 
However, four-by-four-by-four Noughts and 
Crosses has many more variations and is a 
worthwhile game requiring skill and con-
centration as well as good visualisation of a 
three-dimensional playing area projected into 
two dimensions. 

This program follows the normal con-
vention of showing the playing area as four 
planes, drawn side by side. These planes 
should be visualised as lying on top of each 
other to form a cubc — see figure 1. Winning 
lines can be parallel to any edge of the cubc; 
diagonally across a plane; or diagonally across 
the cubc such as d,d,d,d. 

The method adopted by the program is to 
assign weights to each unoccupicd square 
according to the contents o f the lines passing 
through that square. 

You can see that cach of the 32 squares 
which lie on the cube diagonals lie on a tctal of 
seven different lines and the remaining 
squares each lie on four different lines. At the 
start of the game weights of 40 are assigned to 
the cube diagonal set and weights of 32 lo the 
others. 

Each type of line has a weight value which is 
assigned to the blank squares in that line. The 
total weight carried by any blank square is the 
sum of the weight values of each line which 
passes through that square. 

After each play, by either player or 
computer, all weights associated with lines 
passing through the square which has been 
played into are recalculated. The computer's 
mode of play is first to chcck for winning or 
losing lines and then to play into the vacant 
square with the highest weight. In the case of 
equal highest weights, a partially random 
choice is made. 

Following Run, the variables and addresses 
are assigned to 9500 to 9750 and the 
parameters pertaining to cach square are set 
up in 9000 to 9260. The main program is 
entered at 18, the playir.g area displayed 18 
to 100 — and play starts with the computer 
assigned O and the player assigned X. 

The player makes a move by entering a 
string of three digits, cach between 1 and 4, to 
denote the plane, row and column on the 
chosen move. The computer validates the 
entry, shows the choser. position and asks for 
verification. Assuming this is given, the 
player's move is assigned the variables C,D,I : 
and the main routine of the program, Set, is 
entered at 6000. 

Set checks each line through C,D,E, 
counting the number of Xs and Os - Search 
— allocating weight adjustments — I'pdatc — 
and recalculating all affected weight!) — 
Weight. I f three Xs are found then Flag J is set 
during Update and the line is tagged in 
parameter 6. 

Following a win by either player or 
(continued on page 163) 
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(continued from pays 1671 
computer, the winning line is displayed in 
inverse characters w i :h an appropr ia te 
message. The Count variable allows 64 moves 
before declaring the game a draw. 

A section of the program is wri t ten in 
machine code. Th i s speeds up a simple but 

SOFTWARE FILE 
time-consuming routine to determine the 
vacant square w i th the highest weight. Anyone 
preferring not to use a machine code can celete 
lines 1-8 and replace 7020-7080 wi th the Basic 
routine 7020-7220 on page 170. 

The machine code wi l l be set up each l ime 
the program is run. Th is is not necessary, and 

after the first run lines 2-8 can be deleted, and 
the program saved in this form. The machine-
code assumes A$ is the first variable. 

The inverse characters in the listing are: 

Line 20 1,2,3,4 
Lines 160, 410, 7410, 9900: X 
Lines 420, 2160, 7300: 0 

1 REM 

a r n s r 3 LPT X.11531* t. i t t N i > " e e a « » i M N t R i M e i i > 
p®®i®7EFEiDa0iBa37E8o;?B:i8i3300i: j" 
OS834«0CS4.3aeei0CB4Bse0-«4.r 3B8®4®i 
10A0819E5118F0£«7eD32EDSBlB40eDB 
33E7PR4BS7CCie6iac0S" 

s pone x , l B t c o o r n i t c o p s f** i s 
1 - 4 76 6 LBT A B - R * ( 9 TO > 

7 L E T X - X + I 
O I f R«<>"S" THEN SOTO S 
9 CLEAR 

10 rf tST 
13 GOTO 0300 
IB PAST 
1© CL3 
ae PRINT H • 

2 1 4 0 I R R * ( X , Y , Z , 6 I < " 1 " OL 
Y ,Z ,6) >"7 THEN GOTO SOW 

O R R * ( X , 

R * ( X , Y , Z , 4 1 < » " I " THEN OO 

( I N T 
I T N T 30 PR 1 4® rOR N . l TO 4 30 PRINT N j " , : 

35 i r N-4 THEN tfOTO O® 
60 PRINT " - + - + - • - - • - * - * - - • -* - + - - + - + - + - " 
70 NEXT N 
30 POP N = 1 TO t 
U E P R I N T 1 3 3 4 " ; 

100 NEXT N 101 COTO JOB 1143 REM f»UPI_AY»* 103 SLOU 
107 LET GB«"0" 
1 1 0 P R I N T R T 3 0 , 0 , " Y O U R M O V E 7 

130 INPUT BB 
1 3 1 I E L E N 8 } < 3 T H E N O O T O 1 8 0 
i a a L E T K B - " O " 193 OOSUB INSERT 130 rOR N - l TO 3 _ 14fS IP B t ( N ) <"1" OR 04 (N) > 4- T rtFN OOTO la® 130 NEXT N 133 LCT C-yf lL B»( l> 133 LET D.VflL (J* 137 LCT P-URl 139 COTO 4O0_ 130 LET K B -" O" .18 I NSC I 

JB (1) !>• (31 

133 GOSUB 1NSCKT 
1 7 0 P R I N T RRR 2 0 , 0 , - 1 3 T H I S C O U P 

1 L I P I R ' L N K E V * . " " T H I N OOTO I B ® 
IBS LET C»«INKEY» 1®0 IP C B - " Y " T H E N OOTO 2 4 ® 

i r c i - " N " T H E N G O T O 2 1 2 
OOTO 130 

2 1 2 LET KB- " 
213 OOSUB INSECT 
320 OOTO sn® 340 PAST , SJ43 LET f>»1C,C(,E,AI • ? 247 L t T f i t IC,.r. ,E ,61 " 
5 3 ® L E T K ® - " X " £3® OOSUB INSERT 233 PRINT RT 2 9 , 0 , " i _ 
•toe OOTO SET 
30® PRINT RT 20 ,®, "DO YOU UflNT 

IO PLRY FIRST7 IY/P4) 
3®S &LOU 
31® i r INKEYB- ' " THEN OOTO 31® 
3 1 B L E T C B - I N K E Y B 
38® i r C * « ' Y " THEN OOTO 33® 
33® I P R . I » * N " T H P H OOTO 343 
3 4 ® C O T O S I ® 
3 4 3 P R 3 T 
346 GOTO IPLRV 
33® LET C « L 
331 LET D - L ® 
3 8 2 LET C - 1 
333 COTO UPLRY 
3B® REM f t l M M r T i i _ 37» PR INT RT a»D,«»c*a»E-®;M® lttu HCTUBM 40® IP n * i c , o , i , 4 i c r T h M ®OT 

O IB® 
I P T H W U T 

jT ft® ( C | D | E | 4 ) TtMH L*T 
OUB IHBCDT PINT RT 

4 4 ® P R I N T R T 1 6 , " 3 P F » C « 
Y OCCUPIED" 

4 3 ® P R I N T R T 1 6 , 0 ; ' W W W 
Y T O C O N T I N U E " 

4 3 ® I E I H K E Y ® - ' " 
4 7 ® P R I N T R T I B , ® ; 

HE 

4 0® IP R B <c,o,e,*> • " » • • T » 

4 ^ 0 I P A B ( C , D , E , 4 > T H K H FTJTT 
K B - ' O " ne® uosua I N B C R T 
3 1 ® O O T O U P L R Y 200® P R I N T R T I S " C O N O R R T U T - A T X 

O N S - - V O U H R U E ( J O N " 
2® 1® P R I N T R T 16< 0 , " O O Y O U U»®IT 
T O P L R Y A O R I N T ( Y / ' N L " 
2 9 1 6 S L O U _ _ aeae I P I N K E Y C " " T H E N « O T O • • • » 
S»3FL L E T C S - I N K R Y B 
2 0 3 ® I E C B - " Y " T H E N R U N _ _ _ ue>« i r c i > H" r » t N C R I M T I B , 
E , " T H A N K S P O P TH® CHI-re , » Y » 

J O B * G O T O 2 0 2 ® 
2 0 0 0 R E H * < O R R U « * a®7® P R I N T R T 1 3 , ® , " R N H O N O U N C T I 
E D R R U " 
3 0 8 ® O O T O 2®1® 
2 1®® REM • * r o u t 0 3 0 » » 
3 1 1 0 P O R X - 1 T O 4 a ia® POP Y • i TO 4 
3 1 3 ® P O R Z - L T O 4. 

R ® ( X , Y , Z , 6 1 » a ® 

•NY CRME T H I S 

T H E N OO 

' / Z . t 
2136 IP 
ro as®® 
3 1 B S L E T C - X 
3 1 B 4 L E T D - Y 
21WR- L E T E - Z 
2 I B B L E T P - U F 
3 1 B ® L E T K B - ' _ 
A 1 7 ® O O S U B H R U K U I N 
2 1 7 3 O O S U B P R I N T U I N 
A I E ® P R I N T R T 1 6 , 0 , 

T i n e " 
2 1 O 0 O O T O 3 ® 1 0 
2 3 0 ® N E X T 2 
aai® N E X T Y 
aaa® N E X T X 
aaas LET X>® 
3 3 4 ® G O T O 7 ® I B 
3 4 0 ® R E H • • P O U N D 3 X * * 
3 4 1 ® P O R X - L T O 4 
2 * £ ® P O P Y - L T O 4 
3 4 3 0 P O R Z - L T O 4 
2 4 4 0 I P R ® ( X , Y , Z , 6 > < » " B ' 
TO 390® _ , „ 
2 4 3 ® I P R B ( X , Y , Z , 4 I < > " 1 " T H E N OO 
T O at,®® 
3 4 3 ® L E T C - X 
3 4 7 ® L E T O —Y 
a4B® LET e -z 
3 4 6 8 L E T A ® F X . Y , Z , 6 L - - 0 " 
8 4 6 7 L E T J « J - 1 
34919 O O T O 7 2 7 ® 
£ 3 0 ® N E X T X 
3 8 1 0 N E X T Y 
asa® N E X T x 
333® LET O-0 264® UOTO 703® 3®«® HEM •«PRINTUXN*> 
3®1® EOR C - 1 TO 4 3®a® POR D*1 TO 4 3030 POR C - 1 TO 4 3640 IP R « I C , D , E , 6 ) « " » ' US INSERT 303® NEXT E 1IMR NP XT D 3076 NEXT C *30B® RETURN •®®« REH *»®CT*« " LET COUNT* 

C2? tzr 1 

THEN DOS 

1 4 ® I T E R 

b a t ; 
oosua u F t m r t E W T T . I TO 4 IP O®(Tl THEN OOSUB cue 

T H E N O O T O XRLFTY 
C O U N T > 0 3 T H E N S O T O M M 

l» w 
I «T ,0 , 

I I T I i c . r , r , * i 

a n 
313 
I OKT»R> 
61ft® NEXT 
613® NEXT 
014® IT 
316® I P BIT® SOTO UPLRY » 9 M REN i«SOWCHI •ftft® LETT O* (T l -R® I 6»3« RETURN OU4M LEI 6BBO RCTtifiN «23® LET o a t T I - R ® I C , O , T , 4 ) 327® RETURN B3S« IP R * I C , D , E , 7 1 - " l " THEN LET 

U • (T> - R ® T C . T j T a 4 ) 3S6« IP R®tC ,6 ,E ,7> THEN LET 
Of tT» -ft® (C , T , 6 - T , 41 62B® rnnruRN 

B3®« IP R» (C.O , e , B I • " ! " THEN UTT O 4 (Tl - R * ( T . O . T . 4 1 •30B IP R® ( C , D . 6 , 0 1 • "» * ' THPN LET 
O®(Tl - R # ( T , 6 , B - T , 4 I B31® RETURN 

332® IP R«<C,O.E,®>m"%" TMCN LET Oft (Tl «R®IT , T , E , 4 ) 63a« IP n | I C , 6 , E , 9 ) » " 2 " THEN LET 
e i f T ) -R* (T ,B —T , E , 4) 633« RETURN 334B LCT R-UR1. RS(C J D,E,1®1 3341 LET O f « T ) » " 1 " 334S I P R»® THEN ReTURN B34S OOTO (3EnRCH«.P+R»10> S3BC LET O ® ( T l - R ® i T . T . T . 4 1 RETURN 3339 LET O l (T l « B » I T , T , B - T , 4 > 336S RETURN 

B37B LET O • ( T 1 « R ® ( T , 6 • T , T , 4 ) 637B RCTUPN 
3369 LET O * ( T ) - R » ( T , B - T , S - T , 4 J 838P RFTURN 340® REH ••UEXOMT4* 348® LET H f ( T , D , E , B ) o C H R « (CODE Rf < T , O j C , 3 I * U U I S O I RETURN 344B LET R » > C H f l | (CODE 
R f lC^T jE ,® !+UU1 64 3® RETURN 
343® LET R» (C ,D ,T ,61 «C.HR» (CODE 
R» (C , DjT. B> »UUI 
34 7® RETURN 3439 IP R » I C , 0 , E , 7 » - " 1 " THEN LET Af t tC,T,T,B>*CHR® (COPE R®IC .T ,T .6) tUl l l 34BB IP O f ( T 1 1 " AND R®(C ,D ,E ,7 I • *»" THEN LET R ® ( C , T , O - T , 6 1 -CHR f (COOE RB(C,T,6—T,61 *UU 1 64®« RETURN 
6B0B IP R«(C,D,E,B> > " 1 " THEN LET R » ' T , o ( T , B l -CIIR» i fo l>c « » ( r , r , r ,81>UU1 BB0B IP R « ( C , D , E , B ) - " 2 " THEN LET fl«tT,D,B-T,Bl-CMRB (COOE fl*(T,P . 6 - T , 0 1 *UU) 83 1* RETURN BBS* IP R » ( C , D , E , 0 1 » " 1 " THEN LET R»1T,T ,E ,8>-CHR* (CODE R»<T,T ,E , 3 J <UU) 6325 IP R » ( C , D , E , S 1 * " S " THEN LET R« : T , 8 - T , E , 6 1 .CURB ICOOE R * ( T , 6 -T,K,61+UU1 333® RETURN 

r n t » 

I t : I 8 

6340 IP R<>0 THEN KOTO IUEIOHT+P *R • 10 J 3B4B RETURN 
6660 LET RBIT ,T ,T ,81«CNR* (CODE A B (T , T T , 8 > *U01 3B3B RETURN 
ftOO» LET R * ( T,T , 8-r,8 1 -CMRB (COD E R>(T ,T ,B-T ,6>»UU) 36BB RETURN 
6870 LET R f ( T , S - T , r , 6 1 • C H R * (COD E H * ( T , E - T , T , B ) * U U > 3376 RETURN 
3 3 B ® LET R®(T,B-T,B—T,81 •CMRft IC ODE R ® ( T , 8 - T , 6 - T , 6 1 tUUI 

6610 IP THEN OOTO UPORTEO 
6020 REH «#UPDRTEX»# 
6626 ^ » W . 0 H e N U U 1 N 

IP H ^ . ^ T H E N j O T O ^ e T B ^ ^ 
EN B U I o F O I R R R X »N LETT UU-(U4-U71 IP L - l THEN LET UU- IU7-U6 I IP L O l THEN RETURN IP H» 1 THEN LET UU-IU0-UB1 IP Ma8 THEN LET UU*lk ia-U3) 6700 RETURN 6710 REM **UPDftTEG*« 3713 LET UU>0 6720 IP M-4 THEN GOTO a 130 373® IP L i >0 THEN OOTO 3736 6730 IP H»3 THEN LET UU.IW1-W3) 374® IP H«3 THEN GOTO POINTO 376® IP H - « THEN LET U U . I U 3 - W S ) 673© IP H»1 THEN LET UU.(OB-UB) 6766 i r H i l l THEN RETURN 6770 IP L»1 THEN LET UU-(U0-U71 6760 IP L - 2 THEN LET UU»(U0-U3I 3300 RETURN 

700® REM ••XPLRY** 7010 XP I»® THEN OOTO POUN030 7013 XP J l B THEN COTO P0UND3X 703® LET HlkTToUBR 13813 7030 LET HU-PEEK 16314+366tPEEK 1001® 7040 LET MU»IMU—(PEEK 134®0+2P3» 13401*181 I '19 LET C»INT IHU/1BI*X LET H U a M U - ( C - l l ( 1 3 707® LET D- INT fMU/41 »1 706® LETT E.MU- ID-1) » * t l 
LET RB(C ,D ,E ,4 I » " 3 " LETT A i ( C , D , E , B I - " LET 0 * « " 1 " IP COUNT>33 THEN GOTO ORRU 730® LETT 

731® OOSUB INSERT 7330 GOTO SET 
REM * f U U I N t * LeT KB- fi 
GOSUB MUHKUIII OOSUB PRINTUIN OOTO 200® REM i t P O I N T X t l 
L E T H I * " B " 7803 LET J«U+1 7810 OOTO MARK 
R E M U P O I N T O H LET Mt'STRB (P/301 
OOTO MARK REM *•HARKUTN* * POR T • 1 T O 4 LET HB»"®" OOSUB (UINLXHE+P) 7390 NEXT T 7BOS R E T U R N 
REM itMARKR* POR T«1 TO 4 GOSUB (UINLIHE+P) NEXT T RETURN 
REM i t U I N L I N t K LET AB(T ,D,E ,B1-HB 
R E T U R N 
L . C T FL| <C ,T ,E ,3 ) -MB RETURN LET AB(C ,0 ,T ,B1 -MB 7770 RETURN 

7760 IP A * t C , P , E , 7 1 « 1 R f t l C . T , T , 6 ) » H * 7766 IP A * ( C , 0 , E , 7 1 . " 2 ' 
I I C I T . B - T , 3 1 « M B 

PEEK 
7080 
7060 

737® 7380 78«« /2flS 

740® 741® 7430 7430 7440 7480 790® 

7830 

7330 736® 7338 7876 7!JO» 

7 6 0 ® 7610 7330 
7 3 3 ® 
7 6 4 0 
7 7 ® « 
7 7 3 0 
7 7 3 ® 
77D«L 7 780 7760 

Rfl , t , o - • -
R T T U F L M 

730® IP 

T H E N LETT 

T H E N L E R 

T H E N L E T 

T H E N L E T 

T H E N LJT) 

R B ( C , D , E , S I - " 1 ' R B ( T , 0 , T , 3 1 - H B 
7 0 0 E I P R B ( C , D , E , 3 1 - " a " 

R B ( T , 0 , 8 - T , 6 ) - H B 
7 8 1 ® R E T U R N 
7 8 3 ® I P A B ( C , 0 , E , 9 I - " 1 ' 

A S ( T , T , E , B 1 - M B 
7 6 3 B X P fli(C,D,e , ® 1 T H E N L E T 

N » ( T , B - T . E , B I - H B 
7 B 3 0 R E T U R N 
7 8 4 0 L E T R - U R L R t l C , D , E . 1 0 I 
7 6 4 B O O T O I U I N L I N T + P * F T » i 0 l 
7 8 8 0 L C T A B ( T , T , T , 3 1 - M B 
7 8 3 3 R E T U R N 
7 3 8 0 L E T R « ( T , T , 8 - T , 6 ) - M B 
7 6 6 8 R E T U R N 
/ B 7 0 L E T A B ( T , 8 - T , T , 6 1 - H B 
7 8 7 8 R E T U R N 
7 6 6 0 L E T A * I T , 5 - T , 5 - T , 6 J - H ® 
7 S 3 S R E T U R N 
a e a e R E M R C B E T T U P R * 

X - L T O 4 
Y - L T O 4 
Z - L T O 4 <••( !> -CnRa ix rae> PB(81 —CHR i Pf(31-CMPJ 
~ ( 4 T O ID THEN LET P * ( 7 1 • " I " 

9 0 9 ® I P Y + Z - B THEN LET P « ( T ) - - a - ' 31®0 IP X -Z THEN LETT P ® ( 6 l - " 1 " u n a IP X+Z.B THEN LET P B I 0 J - " a " 
4 I S A I P X-Y THEN LET P ® < 5 l - " 1 " xp x + Y - B THEN LET p ® t » r » - « " 
9 1 4 ® I P P S ( 7 ) A > " l - RNO P * I B I - " 1 " 

(continued on next page) 

9010 POR POR 9030 POP WV40 LCT 
9080 LET 
900® LET 

LET 
JOOII IP Y-3 

i 1R» I H I 2 9 I 
1RB ( Y * a 0 1 
I R i (1*261 

1 0 1 - " 1 0 0 0 0 0 0 ' 

Y O U R C O M P U T F F . A U G U S T 1 9 8 3 t < 1 6 9 



SOFTWARE FILE 
(continued from previous page) 

fHEN LCT P i n t ) 
B i e a IP P f t Q ) > " 1 " RNO f | ( « ) . " » " 
THEN LCT Pf t<10>»"B" 
9165 IP P*T©» w"l" AND P« I7t m~B" 
THEN LET f I ( 1 1 ) • " 3 " 
9 1 6 0 I P P A T A I •**»•• R N D P » < « > - " » • • 
T H C N L E T P » R A A I " " * " 

T H E N L E T 

T H F N I F T U A U « 

T H C N L E T U - W + 

017a LCT 
S I M I P P F T < ? I <» - • 
I 
Q t a i IF P I I M I I ) " * ' 
1 
aaaa IP P * c a t c>"a* 
a s i a i p p a ( i a » < > ' - m - t h e n l e t u - u 

4 S i e I P u » - a t h e n l e t u - a aaaa l e t r i i m > c H R t i v»ua> 
9&>a L C T f t j I X , Y , Z > m T B 
9 a « a n e x t i 

N E X T V 
. J f t O N E X T X 

9 3 7 0 S O T O 1 6 9saa OIM « » ( « , « , * , ! » > 

9983 LET 
351* fcg 9BBX5 I 
a s i a i 96 IB I 
asaa L ssaa i 
90*8 I 
OSH0 I 
956® I •3570 t 
»BB0 I 
wewi* i 9610 I 9ft IB I •J6ia i 
>1617 I 
9ft IB I 
9ft IB I 
3630 I 
9630 I 
9640 I 
96S0 1 
9060 I 
9670 I 
9OO0 t 

r « <i 
e i i* U l « ! 

C O U N T - a 
H * > " 0 " J l f i - a 

M l 
ft) 138 lJa-3B U3.SB 

0 4 - 3 0 
UB-1B 
UO-fl 
U7-1B 
WO * M o P L f l v - i a s INBERT-oso DRnu-anf t t rouNDr jo-a 10a rouNonx »a*0» PRINTUIN-3000 SET-6000 5enPCM>Bae0 UEIOHT-6400 UPDRTE «=6600 uPDPTEX-oea® UPORTEO-6710 IPLRY-700® 

9690 
9710 
9 .'20 
9736 
9730 
9740 
9780 
•3S00 
9900 
9910 

LET UUIN a7400 
LET POINT X•74 00 
LET POINTO«7Bae 
LET HPRKUINa7S60 
LET HRRK-7C00 
LET UINLINE-7700 
LEI SETUP-S000 
OOTO SETUP 
6FHJE " 3 0 4 0 " 
RUN 

The Basic routine. 
705© LET H 1 U T - 0 

?828 P8S $ 2 1 18 X 
7030 TOR Z - l TO 4 
7060 IP «» I X , Y , 2 , 4 > < » "1 " THEN OO 
TO 7300 
7070 LET UTaCODC P » ( X , Y , Z , B > 
706O IP UT(HIUT THCN OOTO 7200 
7 O 9 0 i r L J T - H I U T « N U W N O > . 3 3 T H E N 

GOTO 7300 7100 LET HIUT-tTT 7110 LET C-X 7120 LET DaY 7130 LET EmZ 7200 NEXT Z 7310 NEXT Y 
7»aO MEXT X 

Keyword define 
J Bradshaw, 
Runcorn, 
Cheshire. 

T m s PROGRAM runs Oil the unexpanded 
Vic-20 and allows you to define eight Basic-
keywords to the function keys. The Basic 
program sets up a small machine-code 
program — 139 bytes — at the top o f memory. 
Therefore, you can run or type fairly long 
programs while this one is running. There is 
also an error check in line 40 which ensures 

you have typed in the data correctly, thereby 
preventing system crashes. 

Four permanent functions are defined: 
F1 Screen colour normal 
F Screen colour black 
F5 = Quote mode on 
F7 Quote mode off 

Ar.d, o f course, by using the function keys in 
conjunction w i th the Shift and Commodore 
keys, eight Basic keywords can be printed at 
the current cursor position on the scrccn. You 
can choose any Basic keyword and assign it to 
its appropriate function key by altering the 
eight Data values on line 200 respectively. 

Some values may give an output of, say, hal f 

a keyword for example, 
INT (PRINT) 

yet by trial and error you should f ind the 
desired keyword. Tnese values on line 200 
merely state how far into the R O M keyboard 
table the Vic is to lock before pr int ing out the 
characters it finds. At present, the function 
kevs are defined as follows: 

Shift F1 * PRINT 
Shift F3 - POKE 
Shift F5 - PEEK 
Shift F7 - THEN 

CBM F1 - FOR 
CBM F3 - NEXT 
CBM F 5 • GOTO 
CBM F7 GOSUB 

T o disable the program press run stop and 
restore. T o enable enter Svs 7541. 

1 KEN DEFINED FUNCTION KEVS 
2 REM BV JOHN BRRDSHRW" 
10 POKES1,117=PGKE52,29•P0KE55,117•P0KE56,29 
20 RERDR:IFR=-1THENF0RC=7672T07679:RERDR:POKEC,A:NEXT:GGTO40 
30 T=T+RP0KE7541+l , f i :1=1+1^GOTOIG 
40 IFTO17900THENPRINT" MDRTR WRONG":END 
50 SVS7541:PRINT"XFUNCTION KEVS DEFINED" 
60 D R T A 1 2 0 , 1 6 9 , 1 3 0 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 9 , 1 4 1 , 2 1 , 3 , 8 8 , 9 6 , 1 6 5 , 1 9 7 , 1 9 7 , 1 8 7 , 2 4 0 , 2 3 , 1 3 3 , 1 8 

7 , 1 6 2 , 1 
70 D R T R 2 0 1 , 3 9 , 2 4 0 , 1 8 , 2 3 2 , 2 0 1 , 4 7 , 2 4 0 , 1 3 , 2 3 2 , 2 0 1 , 5 5 , 2 4 0 , 8 , 2 3 2 , 2 0 1 , 6 3 . 2 4 0 , 3 , 7 6 , 1 9 1 

, 2 3 4 , 1 7 3 
80 D R T A 1 4 1 , 2 , 2 0 1 , 1 , 2 4 0 , 5 0 , 2 0 1 , 2 , 2 4 6 , 4 2 , 2 2 4 , 1 , 2 4 0 , 2 2 , 2 2 4 , 2 , 2 4 0 , 2 6 , 2 2 4 , 3 , 2 4 0 , 7 , 1 6 

9 , 0 , 1 3 3 
90 D R T R 2 1 2 , 7 6 , 1 9 1 , 2 3 4 , 1 6 9 , 1 , 1 3 3 , 2 1 2 , 7 6 , 1 9 1 , 2 3 4 , 1 6 9 , 2 7 , 1 4 1 , 1 5 , 1 4 4 , 7 6 , 1 9 1 , 2 3 4 , 1 6 9 

, 8 , 1 4 1 
100 DRTR15,144, 7 6 , 1 9 1 , 2 3 4 , 2 3 2 , 2 3 2 , 2 3 2 , 2 3 2 , 1 8 9 , 2 4 7 , 2 9 , 1 3 3 , 1 8 8 , 1 6 4 , 1 8 8 , 1 8 5 , 1 6 1 , 1 

9 2 , 4 8 , 8 
110 D R T R 3 2 , 2 1 0 , 2 5 5 , 2 3 0 , 1 8 8 , 7 6 , 2 2 4 , 2 9 , 5 6 , 2 3 3 , 1 2 8 , 3 2 , 2 1 0 , 2 5 5 , 7 6 , 1 9 1 , 2 3 4 , - 1 
200 D R T R 9 9 , 8 9 , 2 1 4 , 1 4 8 , 0 , 3 , 3 2 , 4 8 

Proc point 
John Chalmers, 
Godstone, 
Surrey. 

LYNX 

LYNX BASIC provid:s no instructions for 
examining the display, and Peeking it is not 
possible because o f the way it is organised. 
The routine given in the listing provides the 
Basic programmer with a method o f examin-
ing any point on the display. It works by 
call ing a R O M routine which looks at the 
display R A M . The routine is wri t ten as a 
p r o c e d u r e , so to use it you simply tyi>c. 

PROC POINT(X.Y) 
where X and Y are the co-ordinates o f the 
point you wish to examine. The result w i l l be 
contained in the variable i on exit f rom the 
routine and wi l l be :he colour value o f the 
point X ,Y . Note how small letter variables arc 

used w i th in the procedure. Th i s would seem 
like good practice whenever using procedures 
as extra "commands" the small letter names 
are reserved solely for such routines End thus 
do not corrupt the capital letter names of 
the n:ain variables. T o test the procedure once 
you have entered it, enter the fol lowing lines 

INK 4 
DOTIOO, 100 
PR0CP0INTI100.1001 
?z 

The i should o f course be 4. 
99990 DEFPROC POlNTIx.yl 
99991 LET y - | ( x + 256"yl/8),x = INT(y), 

V ?**(7--(FRAC(y)*8n,7 - 0 
99992 CALL 80069,88000+ x 
99993 IF (HL BNAND y » 0 THEN LET i - 1 + 1 
99994 CALL &O069.&C000 + X 
99995 IF (HL BNAND yl>0 THEN L E T i - z + 2 
99996 CALL &O070.&C000 + x 
99997 IF (HL BNAND y)>0 THEN LET I - z + 4 
99998 ENDPROC 

Key click 
P A Street, 
Biggleswade, 
Bedfordshire. J inimmiH P 

THIS KEYBOARD click routine for the Dragon 
32 wi l l emit a short click whenever a key is 
depressed. 

The machine-code routine generates a short 
click, by setting up (he sound generator and 
loading the memory location 65312 w i th a 
number, between 0 and 255. 

Memory locations 363 and 304 nmttut i the 
address to which the computer jumps when a 
key is pressed. Th is address is changed to the 
beginning o f the click routine. The routine is 
then started by Poking location 362 wi th the 
number 126. 

(continued on page 175) 
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ZX81 
R A M - P A C K S FLAP 
l i n i " • ( « chUdren! 1-eep o W . 

- — R A M . 

TRADE IN YOUR f x Si • the ease (chi ldren come back l ) 

32W£»9*** 
A A k - £ 5 9 i k Z * » 1 

; M i m a ; I • 

S P 4 8 - £ 2 3 
32k MEMORY EXTENSION 
Plug th-e chip-set (Issue 2) or circuit board (Issue 1 £35) 
into the sockets provided by Sinclair and you have a 
standard 48k Spectrum, fully compatible with all 
Sinclair add-ons and very low in power consumption. 
No soldering is required. Fitting and removal are easy. 
The SP48 carries our full warranty and is upgradable 
on a part-exchange basis to th« SP80. For £28 00 

S P s « £ e 4 6 
P A G E D 6 4 k M E M O R Y EXTENSION 
Fitting, power consumption and add-on compatibility 
are identical to the SP48 (Issue 1 version £50). It can 
be used as a standard 48k, bul software instructions 
can switch to a second page of 32k. Although not 
recommended for the complete beginner, the SP80 Is 
of tremendous benefit to the serious user. 

J^ t and Test Service: At our premises £3 
By registered post £7 

{ g g E f f 

ZX SLOWLOADER £10 
£ £ f z M I t a p e s i n t o y o u r S p c c t r u m . A r e c e n t k t t e r 

S S S i n l i n e about your " — J — project which 
, bought it because I was • 2 5 - H — V <™M 6 2 9 ' 7 ) 

uses practically everything I n t t k R A M includmg - » d o j j t a ) 1 a g a i n , 
which took 4 hours hard graft to bash In U d W * * » ^ & s h o r t h igh -qual l ty tape -
SLOWLOADER ^ f f i X S ^ * * i S S ^ S ^ 
^ g ^ c g a few BEEPs. and the thing was ready to SAVE again. W 

" » product* OOlN» o,*f ^ « - - * ^ { T R l C K S T l C K 
— 3 : — i games control, for one t o ^ 

T o ^ R o b o t i c * L t d . ^ * — " " » P m u H . n e o u . l v . S « - d e m o n . ^ t o n 
1* <K. filh ZX Mlcrofahr on August f w i n 

I MAXIMtMMklCWlZMi) 1 

QSP48 Itusuc I £35)Owe 
• 5P80 <lw"* I f 5?! i U m " 2 C46) 

• SlOWtOAntR 11) 
J~|Fi«*Calal"Ullr (SAl on'v! 

I vncloM • chtqamlTO fcn 
Mv Accrtfc 'VlM nutnbff 

fc5p 

c m m 
N«n* -

Addr»« Y C 3 
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£39.95 
(inc. VAT) 

+ 80p P&P 

THE NEW for the SPECTRUM, 
ZX81, LAZER 200, JUPITER ACE, 

and the ORIC as illustrated 
This elegant desk top system, designed for the 
professional user. In its slimline case, the 
superior Keyboard contains all the graphic 
characters for the above computers. With the 
additional function Keys and SPACE-BAR, 

speedy and accurate data entry is made simple. 
The Fuller FDS is easy to install, based on the very 

ular FD42 system, it requires no soldering or technical 
knowledge. 

For the user wno is reluctant to install his computer circuit board 
inside the FDS a buffer is available (at extra cost) which simply plugs 

onto the expansion port and connects directly to the Keyboard. 

The Natural 
Extension. 

Firmly established in the development of computer hardware, the acknowledged 
leaders in their field, the vast range of Fuller experience is available to you 

through their comprehensive selection of accessories. This ever expanding range 
make Fuller the natural extension for your Computer. 

FULLER PR1NTERFACE 
A v a i l a b l e f n : R S 2 3 2 
This amazing RS232 Printerface is designed to operate with 
any special printer or teletype for graphic displays. SeiKsha 250 
is recommended as all the software is held in ROM, 
no loading of the programmes from tape is required. 
The printer face will allow you to maKe a copy of all 
24 lines as the screen on your printer two sizes ot 
topy are available; normal size users one dot on 
the printer to one dot on the screen or double size 
using four dots on the printer to one dot on the screen 
Baud rate can be set at any one of 12, between 50 
and 9600. 
The Printerface will automatically initialize the printer to 
give a page width 80 characters x 66 lines, (uses 60 line for text), 
although any format can be set up. (inc. VAT) 

+ 80p P&P 

MICRO 
SYSTEMS 

CENTRONICS PRINTERFACE 
As above but for parallel printer with CENTRONICS input 
DUAL/PR1NTERFACE Features both f a Q Q1 
RS 232 CENTRONICS INTERFACE 
(leads can be supplied at an extra cost) 

£39.95 
line VAT) 

+ sop P&P 

ONE VAT) 
+ sop P&P 

Arorc.mputnpiluxnanr Benjitolw H«m ArudtCoMMtm. I'/US«awtfloor.TT» Arcidr.LflCMB.Mil5JM11 Rob tairowconmrto 
LONTFCNN? 01 «721% *rm bdtoI'd.»,'MWhttcSapdIwpooil l WHOM W W W kmlCoapvt tnU4.MPdA to* Btttoi. UJ/JJw 1 

FULLER MICRO STSTEMS 
The ZX Centre, Sweeting Street, 
Liverpool 2. Telephone: 051-236 6109 

Jionkfy.UM 014 
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THE MASTER UNIT-
T h e U l t i m a t e G a m e & U n f t 

The Master Unit provides all the requirements 
for the serious games enthusiast, containing 
not only the FULLER BOX, but also the FULLER 
ORATOR, all contained within the standard 
case. 

The Speech Unit and sound synthesiser combines 
provide exciting voice and sound for your games. 

The other features include. Cassette interface, a 

£54.95 
(inc. MKT) 

-F 80p P&P 

variable audio output which may be connected directly 
to a HI-FI system. The MASTER UNIT provides endless 

scope in applications, and it allows asccess to the 
SPECTRUM for other peiiferal, via its duplicate user port, 

i.e. printerface. The MASTER UNIT is complete with full 
documentation and demo tapes which includes the type 

of speech and sound you can achieve. 

The Fuller Box -
The Sound system for the Spectrum 
The FULLER BOX added to the ZX Spectrum, improves the sound quality 
enormously. The built in audio amplifier working well with all SPECTRUM 
programs. 
The FULLER BOX allows you to program your own music, explosions, 
zaps, chimes, whistles and an infinite range of other sounds. Based 
around the popular CI AY-3 8912 sound chip. It gives you 
complete control over 3 channels of tone and/or white 
noise, plus an overall envelope control. 
Also provided with a joystick port, the unit gives instant 
command over all your own games programs. The port 
is compatible with ail the commercially available 
joysticks eg Atari/Commodore 
The FULLER BOX is complete with full documentation and 
a demo tape which includes the type of sounds you can 
achieve, it also allows you to program your own sounds. Fitting 
neatly onto the back ofthe SPECTRUM, the FULLER BOX still 
allows access for other peripherals, including the new SPECTRUM 
Micro Drives, via Its duplicate user port. (inc. VAT) 

+ 80p P&P 

Upgrades for the Fuller Box and Orator 
The systems can be expanded to MASTER UNIT specifications including the full range of controls. The upgrades must be fitted by us, at 
FULLER MICRO'S. 
PRICES (Inc. V.A.T.) ORATOR to MASTER UNIT £14-95 FILLER BOX to MASTER UNIT £24.95 

The Fuller Orator -
Speech for the Spectrum 
A smash hit at a number of recent Micro Fairs, the FULLER ORATOR 
uses an allophone system. Based on the G1 SP0256 AL voice 
synthesiser chip. Directly accessable in BASIC, it is able to say 
anything you command using the keyboard or a games program. 
It comes in the standard case complete with its own auaio 
amplifier, it allows access to the SPECTRUM for other peripherals 
via its duplicate user port. Full documentation and demo tape 
included. 
PRICE (Inc. V.A.T.) £ 3 9 - 9 5 plus 80p p&p. 

16K to 48K Memory Expansion Pack for 
the Spectrum 
For the 16K SPECTRUM owner - upgrade your machine to 48K of 
RAM with the FULLER upgrade kit. Complete with full assembly 
instructions. (Model 2 or 3 only). 
PRICE (inc. V.A.T.) £24-95 plus 80p p&p. 

Ram Adaptor Boards for the ZX81 
Allows you to fit your Ram Pack Inside the FD42 system. Accepts 
most commcrdal Ram Packs 
RICE (inc. V.A.T.) £ 9 . 3 5 & 80p p&p. 

Fuller Quality 
Fuller Micro Systems reach for the highest quality 
Development, to make our products the BEST. 

in Research and 

Fuller Service 
in an effort to provide the best service we have buiit a new MAIL 
ORDER dept. at 71, Dale Street, Liverpool 2. Due to come into 
service soon. 

Fuller Guarantee 
All our products carry a worldwide one year guarantee. 

FULLER stock a full range of components and kits for your 
computer, send SAE for details. 

wch Hiwt Umm n Furw-s. 0JJ9 WW RaittfmwFl l wire. UVU. ' HsHowqr to*), 
o. 110 Stmitkmitgb tool umfcrswio Bay Cmnpoio (MR, 11 GofcMStiwt 
a 0*l«i Wcrailrt. MtodwftKe niun tonfcnSW 01 Orator* Hi fl, 
«t. PwHmtfti CompuW Stop, Usitt 2V Hondywfe Atwde Nmastkt Upon tyw MI HP2 
(omput« SyiUtH. the Compute Ceittie. M cheiagalc. MacciwIMd. fhoturi' 

. WW? rtiitoduVhMl ltd. lUi/lWAllrrtiin toad ^mjhr- t nxtu at (kadtord. 

FOR FURTHER INFORMATION 
SEND ENCLOSED 

I 

I 

I 
I 

I 

I 
I 

Please supply the following ftems: (state Items and quantity) 

plesase send me @ t 

please send me @ t 
please send me @ £.... 

please add £ foi p&p 

1 enclose a cheque/PO payable to 
FULLER MICRO SYSTEMS Total t or debit my Access/ • 

FOR UK L D 
2AU 0772VVJ Htftxxougti Honr compuieiv 7 Owdi Sim .battel Kartwougli. 
r rompiiw Cmirr, femt> Hir? IM « km; Stiwi MtcMbum iana tkxw fompwtn 1 id. 
•Vtyckan Lid, 92 Vfctwli SiW, London SWI mf 01 tL'BJMl nitro Fwt OiUl 12. 

St Went** L««ln 0MJ2WJ Put 2IV211 MwtdStrwI. Hvrte. (Tmilir* SK14W. 
Khm tate ituliHInc«wr«.SrtCoirfti.Clvlmtfffd ten.02« SrWl SmtnSfWf. 
Txwl HolWiam.lcndwtSK?l)«.OIS»I»](i Ckrtronta. S2 GokhdllMd. 
i wnrtartWftj Computer tytffim. 21 li'VRNTCM Strwf. KPWW Crmwtill 

ABROADf [ 
SAE 

WWEY 
COUPON 

w; 
(A) 

Bardaycard - Card No 

Signature ..„ 

Name -

Address 

' I I 

I 

DEALERS REQUIRED FOR UK & ABROAD 
ENQUIRES WELCOME 051 236 6109 

71, DALE STREET, LIVERPOOL 2 
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Realm ot tha Undead 
foi Ihe 48K SPECTRUM 

i&wA ' h i ; 

Uxpress 
Programmes Company presents: 

S t a l i n n f t h p U n f t p a i i by r j vorke 
Hounded by tarantulas, vampire bats, and 
zombies, you must travel through the Realm ol 
the Undead to rescue the trapped 
villagers whilst collecting as much garlic 
as possible lor your final confrontation 
with the Dark Lord of the Undead 

V -
j R p a l r n o f t b r 
is a hair-raising, super graphical 
Arcventure featuring high resolution 
machine code graphics, sound effects, 
several levels of difficulty and different 
layouts on e a c h of the progressive 
sections of the g a m e 

L ' • : t h © n e w c o n c e p t f r o m 
Express Programmes Company.'^1.., * 

T combining the best featules of 
adventure and arcade games. 

\ 

E X P l l f e PROGRAMMES COMPANY presents ' 
HISOFT DEVPAC 2 Compr is ing -
GENS2, a powerfu l a n c easy lo use ZSO'assembler for 'he ZX Spec l ium 
•roughly 7K byles in igngth. ah"~ex:ensr£e.pro:ess;ona: p e c e of software 
MONS?. a powerfu l momtor/t j fsassembler 
INSTRUCTION MANUAL . „ 
DEVPAC 2. i y our opinion, is p robab l y the^es t dccu rnen ied niost 
soptysticateci ed i t - ^aaemb ie r /mon i t o r dtsaaeembier ava i lab le ft 
Z X J p e c j r ^ £ S * . V 
DEJVPAC 2 h a s p r c ^ e i f e W e a n m v a l u d b l e - ^ d to EPC in deveio: 
sophisticated ZSo r r a ® r T e c o d e progt i 

i e a n mval ' lable-T^d to EPC in deve lop ing 
e code prog»ammKKio: the ZX Spectrum 

DEVPAC 2 now e n a b l e Jrom Express Prograorr .es Comoar .y -
pnee £14COv ffi • • * ze £'ACO* n A • 

I Post coupon now to 
Express Programmes Company 
Express House, City Road. Bradloid, W Yorkshire BD8 8ER 
Ploase ruih me a copy ot 

Roalm of the Undead for tho 46 K SPECTRUM 
: HISDFT DEVPAC 2 « 

n - r f r i i i 

tor the 
* Please debit my Barclaycaid/Access 
I enclose Cheauo/ P.O. loi 
'Delete ai app:icable 

SUPERFAST CREDIT CARD SALES LINE: 

0 2 7 4 6 6 8 8 9 0 



SOFTWARE FILE 
(continued from page 170' 

E n t e r t h e p r o g r a m v e r > c a r e f u l l y . T h e n t y p e 

R u n ; t h e p r o g r a m i s N e w e d a n d t h e c l i c k 

r o u t i n e b e g i n s t o o p e r a t e . A d j u s t t h e T V ' s 

v o l u m e c o n t r o l t o o b t a i n a p r e f e r a b l e v o l u m e . 

M n e m o n i o o H o x o d e c i m n l C o d e 

L D A ( 6 5 3 1 5 ) B 6 F F 2 3 

O R A 8 8 A 0 6 

S T A ( 6 5 3 1 5 ) B 7 F F 2 3 

L D A ( 6 5 2 8 1 ) B 6 F F 0 1 

A N D A 2 4 7 8 4 F 7 

S T A ( 6 5 2 8 1 ) B 7 F F 0 1 

L D A ( 6 5 2 8 3 1 B 6 F F 0 3 
A N D A 2 4 7 8 4 R 

S T A ( 6 5 2 8 3 1 B 7 F F 0 3 

L D B 0 C 6 0 0 

L D A 0 8 6 FF 

S T A ( 6 5 3 1 2 ) B 7 F F 2 0 
S T A ( 6 5 3 1 2 ) 8 7 F F 2 0 

L D A 0 8 6 0 0 

S T A ( 6 5 3 1 2 1 B 7 F F 2 0 

I N C B 5 C 

B N E 15 2 6 FO 

R T S 39 

Listing 2. 

1 0 C L E A R 1 0 0 , 3 2 0 0 0 : X - 0 
' 2 0 F O R A 3 2 0 0 0 T O 3 2 0 4 2 
3 0 R E A D D $ : D - V A L ( " & H " + D $ I 
4 0 P O K E A , D : X = X - 0 
5 0 N E X T A 

6 0 IF X 0 6 1 6 5 T H E N P R I N T " D A T A 
I N C O R R E C T " : E N D 

7 0 P O K E 3 6 3 , 1 2 5 ; P O K E 3 6 4 . 0 
8 0 P O K E 3 6 2 , 1 2 6 : N E W 
9 0 D A T A B 6 . F F , 2 3 , 8 A , 0 8 , B 7 , F F , 2 3 , B 6 , F F , 0 1 , 

8 4 , F 7 , B 7 , F F , 0 1 , B 6 , F F , 0 3 , 8 4 , F 7 , B 7 , F F , 0 3 , 
C 6 , 0 0 , 8 6 , F F , B 7 , F F , 2 0 , 8 6 0 0 , B 7 
F F , 2 0 , 5 C , 2 6 , F 0 , 3 9 

Weedkiller 
Peter Beech, 

Kirkham, 

Lancashire. 

W E E D K I L L E R R U N S o n a 1 6 K o r 4 8 K 

S p e c t r u m . P r e s s k e y s 5 a n d 6 t o m o v e a n d t h e 

k e y 0 t o d r o p t h e w e e d k i l l e r . Y o u r g o a l i s t o 

s t o p t h e w e e d s r e a c h i n g t h e t o p o f t h e w a l l . 

J E E D K I L L E R ( I B K or L E X s p « c t r u » ) 

® > S 5 i J * W E E D K I L L E R © F . B a s c h * 
^ ^ a B o n o e n I . P A P E R I C L S I N 

1 0 L E T h t < > e 
S 5 P 2 ^ S U B 3 0 0 0 R E M M H S E T O P 
3 0 L E T K O > X 
3 0 L E T I I . I N K E V I I P » » C > " 6 " ft 

N O • » < > " 0 " T H E N 6 0 T O 6 0 
L E T < - J i + • < • a . © ' , - ( « • . » r 

I P RT T R I 1 3 , X J - I & T M E N L E T x . x o 
L E T X O « 3 0 

6 ® P R I N T R T 1 3 . X . P R P E R B j " » " . i 
R T 1 3 , X O , P f i P B R 4 , r ' " 

0 0 I P 0 " T H E N OO T O 1 * 0 
6 6 R E M S l t M R K E U E E D 8 Q R O U 
7 0 L E T k " I N T I R N D # 1 6 J t l . P R I N T 

R T • ( * > , k + 7 , I N K 4 J B R I G H T l . C M 
( 14.4. + I KIT ( R N D * S ) ) B C C P . 0 8 , * 

6 0 L E T l l t t a i l V l - t : I P a I V l " 1 3 
T H E N L E T l - L - l j I P 1 - 0 T H E N P R I 

N T R T 1 6 , 1 3 , B R l O H T i i P L f l S M 1 , " 
O R M E O U E A " , / » T 1 6 . 1 , I N V E R S E 1 ; P 
L R S H 0 , " 0 B b 0 - | T 6 fe-LEN S T R t » C > 
; i C i O O B U B 0 0 0 0 : L E T h * c - ( h » c t » 
£+ A B 3 L H » C - » C L I O O T O 1 8 

9 0 I P a ( k > * 1 3 T M E N OO S U B 4 . 0 3 0 
OO S O B 3 0 4 . 7 . OO T O 8 0 

i l l ?Sx5? 3? 13,x, & 
P O R r - 1 * T O • I X - 7 5 - 1 - P R I N T R T , 

f • f t i K ? R W o A J 

g p . 0 3 , 1 0 - 7 P B I H T R T r , x ; B R I G H 
I I : N E X T 1 ; P O R f - 1 4 T O 1 8 : 

P n i N T R T r , x ; B R I Q M T 1 ; » N E X 

T t : LCT » c a » C • ( 1 9 - a I X - 7 ) ) * 4 0 J P 
R I N T A T I . - * , * , PflPPR 3 , '•»••, P A P E R 

6 _ . f i ! I S , 1 , " 0 0 0 0 " I T O 5 - L E N S T R » 

1 6 0 ' L E T i i ( * - ? ( . 1 9 OO T O 7 0 
8 0 1 0 T P T H E N R P 5 T O R E P O R 

r - U S R " a " T O U S R " h " V 7 R E R D a 
P O K E r . a • N E X T f 

3 0 3 0 L E T s . L - 0 L E T L « 3 
H H I N L H I 1 4 , 1 , 1 N I T K 9 C 1 , " & 

C O R E - A T 1 7 , 0 . " H I & C O R E - , R T 1 6 , 2 6 
; " L I V E S " , A T 1 6 , 1 , I N V E R S E O , " 0 O 0 
0 " f T O 8 - L E M S T f l t S C t , » C , f l T i e , l 
; " 0 0 5 1 0 ' I T O 5 - L E N 5 T B » h i £ ) , h i c 
8 0 4 0 P R I N T R T 1 , 1 1 , I N K B , " U t t d k 
I L i t e " P L O T I N K 6 . 6 8 , 1 8 7 : D R R U 
I N K » J 7 6 , 0 
3 0 4 1 P R I N T R T 4 , 1 0 , " K E Y S 6 a n d 6 
" ; R T 6 , 1 3 , " T O H 6 U E ' \ R T 0 , 1 8 , " 0 T 
o D R D P ' ' , R T 1 0 , 1 1 ; " U f E D K I L L E R " 
8 0 4 . 3 P L O T 7 3 , 1 4 7 D R R U 1 1 0 , 0 D R 
R U 0 , - 6 4 : D R R U - 1 1 0 , 0 . : D R R U 0 , 6 4 . 
8 0 4 . 7 P R I N T R T 1 7 , 3 6 ; " H " t T O l - l 
> ; " D I M a ( 1 6 ) L E T x - 1 8 : P O 
R f » l T O 1 6 L E T a i r ) » i o . N E X T I 
3 0 8 0 P R I N T R T 1 3 , 8 . P A P E R 3 , " 

A T 8 0 , 8 , P R P E R 3 ; 

8 0 8 6 P O R f - 1 4 T O 1 9 P R I N T A T f , 
6 , B R I G H T l ; " > 
N E X T r 
8 0 6 0 P R I N T R T I S , * , P A P E R 8 , » ' 
8 0 7 0 I P t < 3 T M E N R E T U R N 
I » T B J P T I C N D C S U B O®®® 
R E T U R N 
3 0 S 0 P R I N T R T 1 6 , 6 , I N K S , B R I C H 
T 8 ; " R N V K E Y T O S T A R T " : OO S U B 4 
8 0 0 : P R I N T R T 1 8 . 8 , B R I G H T 6 , " 

3 R E T U R N 
3 0 8 0 R E T U R N 
3 0 0 0 D R T R 1 0 4 , 1 3 0 , 9 9 , I B , 9 9 , 1 3 0 , B 
6 , 6 , 9 , 8 , 1 0 4 , 1 8 0 , 8 8 , 1 6 ^ 1 4 , 8 , 1 1 , 1 6 
, 1 1 0 , 1 3 0 , 8 8 , I B , 1 4 , 6 , 4 3 , 6 3 , 6 3 , 8 , 1 
0 4 . , B S , 3 4 . , 8 , 1 1 
3 0 1 0 D R T R i l l . 1 3 6 , 6 6 , 1 1 , 1 1 1 , 1 3 6 , 
5 6 , 0 , 1 8 7 , 1 8 7 , 1 8 7 , 6 8 , 6 8 . 6 8 , 0 . 0 , 8 6 
, S B , 5 2 , 6 3 , 1 3 7 , 1 3 7 , 0 , 6 8 , 6 6 , 3 * , 3 4 , 

3 4 , 5 4 
4 0 0 0 I P * N K E Y | < > " " T M E N OO T O 4 . 0 
0 0 
4006 I P I N K E Y * > " " T H E N OO T O 4 . 0 0 

4 0 1 0 R E T U R N 
4 . 0 I B R E H M t t M U S I C 
4 0 8 0 P O R n m l T O 8 : R E S T O R E 6 0 0 0 
4 0 3 0 P O R i - 1 T O 6 : R E A D h , j : B E E 

4 . 0 4 . 6 N E X T I . N E X T N 
4.060 R E T U R N 
6 0 0 0 D R T R . 1 , 1 1 , . 1 , 1 1 6 , 1 6 , . 0 6 , 
1 1 , , » 6 , 1 6 , . 0 6 , 1 1 , . 0 8 , 1 6 , 1 , 8 0 

R E S T 

6 0 0 0 D R T R 0 , 6 , 8 , 1 8 . 8 , 6 , 0 
3 0 1 0 L E T u - 0 , 0 0 1 
H 0 3 0 F O R n * - 3 0 T O 9 S T E P 6 
O R E 6 0 0 0 
3 0 3 0 P O R k - 1 T O 7: R E R O X 6 E E P 
, 0 4 , x + n 

N E X T k N E X T r B E C P l , n J 
H 0 7 0 P O R n - 0 T O - 8 0 6 T E P - 3 R E S 

s s s s m ° k . i T O 4 : R E R D X B E E P 
. 0 4 . + V , X + n 
9 1 0 0 N E X T k L E T v » W * . 0 0 3 N E X T 
J» 
B 1 1 B B E E P . 7 n + 1 P E E P . 7 , n B E E 
p 1 . 4 , n » s 
8 1 3 0 R e t u r n 
9 8 0 0 R E S T O R E 3 9 3 0 T O R r » l r o 8 ® 

R E R D » , fc> B E E P a / 3 . b N E X T I 
? t 9 1 B R E T U R N 
9 8 3 ® D R T R 1 , 1 3 , . 8 , 1 8 , . 6 , 1 1 , 1 9 , J 
, 8 , . 4 8 , 7 , . 4 8 , 8 , . 4 6 . 7 , . 4 6 , 8 , . 4 8 , 4 
. . 4 8 , 3 , , 4 6 , 4 , . 4 8 , 8 . 1 7 , 1 0 , 1 3 , 1 
• S , 1 . 8 , 4 , , 6 , 3 , 1 . 0 

U E E D K I L L C R S R R P H I C S 

v - r 

M f i l N L O O P 

3 0 - 6 ® T i l I k l U i ^ D V t b u c k c t 
a n d c a l l t i r e r o u t i n e 
1 r r t q u i r * d 

7 ( 9 - 1 0 0 M < k u w t t d s g r o w and 
t i s t s i f g a a t i t c>v*r 

or n o t 

O T H E R R O U T I N E 5 

1 4 0 - 1 6 0 F i n r o u t i n e 

2 0 0 0 - 9 0 i n i t i t i i t i t i o n 

4 0 3 0 - 0 9 3 0 u t r i o u t t u n a s 

T H E O B J E C T O f T»^tC G R M E I S T O 
S T O P T H E U E E D S O B O U J N I i I O T h £ 
T O P . I N S T R U C T I O N S R R E I N C L U D E D 
I N T H E P R O O B f t M . 

Back-up 
H J Thomas, 

Wirrai, 

Merseyside. M * 
T H I S P R O G R A M i s i n t e n d e d t o e m u l a t e t h e 

• B a c k u p c o m m a n d o f t h e d i s c filing s y s t e m , 

b u t t o e n a b l e t h e c o n t e n t s o f a d i s c t o 

b e t r a n s f e r r e d t o a c a s s e t t e t a p e as a m o r e c o s t -

e f f e c t i v e w a y o f p r o r e c t i n g a p r o g r a m 

c o l l e c t i o n . T h e r e w a s n o n e e d f o r t h e c a s s e t t e 

t o c o n t a i n t h e ! B o o t t y p e f i l e s , w h i c h c o u l d n o t 

b e u s e d f r o m c a s s e t t e , s o o n l y B a s i c p r o g r a m s 

n e e d e d t o b e c o p i e d . 

1 w a s t h w a r t e d a t first b y a n a p p a r e n t e r r o r 

i n t h e B B C D i s c D r i v e M a n u a l — p a g e 7 4 — 

w h i c h s t a t e s i n i t s s e c t i o n o n O s w o r d , 

" A - & E 7 i n d i c a t e s t h a t a g e n e r a l R e a d / W r i t e 

o p e r a t i o n i s r e q u i r e d " . T h e h e x s h o u l d b e 

& 7 F . 

T h e p r o g r a m c o u l d b e m o d i f i e d t o l o a d a l l 

p r o g r a m s o n t h e d i s c b y s t o r i n g s e c t o r 0 1 a t 

P a g e & I 7 a n d r e a d i n g t h e l e n g t h o f p r o g r a m 

t o * S a v e o n t o t a p e . T h i s w o u l d t h e n t r a n s f e r 

files, m a c h i n e c o d e o r S p o o l e d m a t e r i a l as w e l l 

as B a s i c p r o g r a m s . 

t o T a p e A u t o m a t i c T r a n s f e r V 2 

J T H O M A S J u n e 1 9 8 3 

1 3 0 ! M 

1 0 R E M D i s c 

2 0 R E M b y H 

3 0 B V . = « t l B 0 0 

4 0 * K E Y 0 R E M 1 M * D I S C ! M P A G E = & 1 9 0 0 ! M G 

5 0 * K E Y 1 * L O A D " X . X X X X X X X " 2 0 0 0 5 M 

6 0 * K £ Y 2 * T A P E ! M P A G E = & 2 0 0 0 ! M 

7 0 * K E Y 3 S A V E " X . X X X X X X X " I M 

8 0 A 7 . « = & 7 F : X 7 . = & 7 0 : Y 7 . = 0 

9 0 7 t f 7 0 * 0 : 1 8 < 7 1 « B 7 . s 7 & 7 S - 3 : ? R ( 7 6 = S < 5 3 t 1 & 7 7 = S < 0 : ? & 7 9 = 8 < 2 1 

1 0 0 P R I N T " W H E N D I S C t< T A P E A R E R E A D Y H I T A N / K E Y " : A = 6 E T 

1 l O C A L L S t F F F 1 

1 2 0 I F 7 8 t 7 A < > 0 T H E N P R I N T " D I S C F A U L T . " : G 0 T 0 2 2 0 

1 3 0 B y . - B 7 . + 8 : I F B 7 . 7 7 « 0 T H E N G 0 T 0 2 1 0 

1 4 0 7 L B 3 2 = B 7 . ? 7 : 7 S < B 5 7 = B 7 . 7 7 

1 3 0 ! t c B 3 4 Q ' B 7 . : f & B 5 9 » ! B 7 . : ! & B 3 7 = ' B y . ! 3 i ! ^ B 3 C = B 7 . ! 3 

1 6 0 * F X 1 3 8 , 0 , 1 2 9 

1 7 0 » F X 1 3 8 , 0 , 1 3 0 

1 S 0 * F X 1 3 8 , 0 , 1 3 1 

1 9 0 * F X 1 3 B , 0 , 1 2 0 

2 0 0 E N D 

2 1 O P R I N T " D I S C T R A N S F E R R E D ' " ' 

2 2 0 P R I N T " A N O T H E R D I S C ( Y / N > ? " 

2 3 0 0 N I N S T R ( " Y y N n " , G E T * ) G O T O 2 4 0 , 2 4 0 , 2 0 0 , 2 0 0 E L S E 2 3 0 

2 4 0 B 2 = & 1 8 0 0 : G O T O 1 0 0 

Y O U R C O M P U T F F . A U G U S T 1 9 8 3 t < 1 7 5 



wmmi> 
*Mv/WI//iHtltM / j 

mm IF YOU HAVE A BBC MICRO lj||| 
THEN YOU NEED 

the newsletter of the Independent National BBC Microcomputer Users Group. If you want the best source o 
information on the BBC' Micro you can't do without ^ ^ a ^ S j ^ i i ^ j B ^ B . No matter what your interest - hardware, software, 
business, games or education then j ^ ^ ^ ^ ^ g j ^ ^ ^ ^ ^ J p n a ^ o m e n n n g l S r you. 

Also, ^ ^ ^ ^ J j ^ g g g ^ H h a s available many special offers including dust covers (for computer, monitor, printer, disks), cassette 
leads and 1.2 ROMS FOR ONLY £5.50 INCLUSIVE - THE C H E A P E S T PRICE ANYWHERE! (Members Only) 

defies description - send off for a sample copy and you'll find that it sells itself to you. See one and you'll be 
hooked for life!!! 

Picasc supply mc wi th 

Please send the goods to: 

NAMK 

more details about 

a sample copy for £1.00 and an A4 SAE 

1 U K 12 Mon th Subscription tor £12.00 

1 U K 6 Month Subscription for £6.00 

1 Overseas Surface Mai l Subscription for £14.00 

(ait mail rates un application) 

and your spccial offers 

(17p postage) 

ADDRESS 

I enclose a chequc/PO for £ p made payable to LASERBUG. Picasc send the form to LASERBl'G Dept. Y, 10 Dawlcy Ride, Colnbrook, Slough, Berks., SL.3 0QU. 

ecial ist 
for 

ALL MICRO COMPUTERS - SOFTWARE & 
PERIPHERALS - INCLUDING OR C -

SINCLAIR - NEWBRAIN - LYNX 
COMMODORE & MANY 

MORE !! 

Please Contact: 

MICRO X LIMITED 
5COVERDALF ROAD. 
BRONDESBURY, LONDON NW24D8 
TELEPHONE 01 459 1089 

BBC COMPUTERS 
* Official Acorn/BBC Computer dealer * 

HARDWARE 
BBC Model B £399 
BBC Model A with 32K/VIA £344 
BBC Model A (just a few left) £299 
TEAC Slim Profile Compatible Disc D r i ve -WITH CABLES£205 
Plus Monitors — Printers — Connectors etc. etc. Top quality 
authorised A / B upgrade kits £65 
SOFTWARE 
Monsters Rocket Raid — Snapper — Meteors — Planetoid -
Super Invaders — Creative Graphics and Early Learning 

All £9.95 each 
Arcade Action £ 11.00 Killer Gorilla £7.95 
BOOKS (BBC MICRO) 
Assembly Language Programming (Birnbauir) £8.95 
Games BBC Computers Play £6.95 
Creative Graphics Book £7.50 
Forth Book £7.50 (Tape £16.85 extra) 

All above items in stock AT PUBLICATION DATE, are same day 
dispatch — however — due to demand for all BBC related 
products, AC suggest you telephone first, and wc will RESERVE 
your order. 

VAT -- we will have to pay it. so OUR prices INCLUDE it. 
Simply add £1 per order for postage, £9 for computer for 
Securicor delivery, 

* LONG S.A.E. FOR FULL LIST/ENQUIRIES 

CARDIGAN ELECTRONICS 
Chancery Lane, Cardigan, Dyfed, W. Wales. 

Tel. 0239-614483 
Phone from 10am to 5pm Mfin-Sat 

CLOSED ALL DAY WEDNESDAY 
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COMPETITION CORNS* 
A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in August. The 
name of the winner, the solution, and a competition report will 
be published in the October, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

COMPETITION RESULTS 
AND WINNERS 
" A MICROLINE 80 printer would make my 
hard copy easy . . . " was the senience to be 
completed in June's crossword competition. 
As an opening sentence it was perhaps a trifle 
illogical sincc hard copy, o f course, is not 
possible without a printer. 

Most entries stressed the chore o f listing by 
hand: " I f you've done an LLis t on a Parker 
45, you' l l know why" , said D Lockwooii, 
while A Baker simply completed the rhyme 
wi th "because listings by hand make me feel 
queasy". In the Election month's only 
political entry A Sewcll suggested, " I t s 
Al l iance w i th my computer wou ld be 
Conservative o f my Labour". 

Other entries went to work on the printer 
manufacturer's name — Uki. "Ma t r i x printers 
rule — O k i " , wrote R Monday and K Butler's 
entry was " T o read — no longer a joki but oki 
doki" . The best in this line came from N 
Garrat, Brookside, Kacton, Near Chichester, 
West Sussex, wi th "As all write is O K but 

Solution to the June crossword. 

O K I is one better, all r igh t " which we made 
the winner. 

F Hindes* "ensuring that the screen show 
wi l l not leave me feeling listless" was a close 
conrendtr as was S Taylor's " i f would dct my 
i's by putting dots before my eyes". 

In June's android mutiny problem — in the 
intcrgalactic hive ship — running the program 
provided yielded the solution easily enough. 
When you transfer the blocks which il prints 
out to the honeycomb grid the number is 
revealed to be 3. 

The program adds together all the dots 
surrounding each cell, then counts the number 
o f bits set to I in the binary representation o f 
that number. I f the result equals two it prints a 
block. 

The £15 book token goes to A Maude, 
Tal ley, Penglais Road, Aberystwyth, Dyfed, 
whose answer was the first correct solution 
picked from the Your Computer competition 
bag. • 

STRANGE 
ENCOUNTER 
BY ANTHONY ROBERTS 

The Earth's first intergalactic message 
has arrived it is a string of 385 binary 
digits — shown here — and we are 
convinced that it contains a three-
dimensional representation of the beings 
w h o sent the message. 

Can you decode it and discover what 
they look like? How many l imbs do they 
appear to have? 

The encoded intergalatic message. 
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0 An Exciting range for 16K ZX81 
from SOFTWARE FARM 33 

YOUR MISSION 
To penetrate the witches defences, entor 
her cavern and destroy her wicked heart 

THE WITCHES DEFENCES 
Stalagmites and stalactites - which grow 
across your path 
Volcanoes - to get past alive it you can1 

Vampire Bats - that cling to your ship and 
make controls sluggish 
Cave-Ins - shoLld you hit Ihe side o( the 
cave with your Laser Cannon or Bomb, pari 
of the roof will ceve in on you 

• Written entirely in machine 
code 

• Hall of Fame 
• 1 or 2 players 
• Mystery score positions to 

bomb 
• 5 skill levels 

M k 2 

Beat that high score' 
Gobble those dots before those meanies 
gobble you' 
Your only aids are four Power Pills' which 
make the moanios edible But not for long! 

• Machine coded for fast action 
• Extra GobWer1 for 10.000 

points 
• On screen soring 
• High score wth enter name 

facility 
• Up lo 4 players 

version! 

Stay alive as long as possible in open space 
filled with flying locks Score by shooting 
them - which also causes them to break into 
lots ol little bits end makes life even worse' 

• Machine coded for fast adion 
• On screen scoring 
• High sccre wflh enter name 

facility 
• Up to 4 players 
• Extra shp lor 1,000 points (not 

as easy as il sounds!) 
• Ship mazes |ust like arcade 

version 
• Rotate lelt/nolate ngrtt/thrusi 
• Fires in all 8 dredions 
0 increasing number of asteroids 
• Throw asteroid sizes 
• alien spaceship (fires back') 

Send your order to: 
Dept B THE SOFTWARE FARM. Craigo Farm. Botany Bay, Tintern. Gwenf 

• 50 Skill levels' 
• Played against the clock -

froggie only fas a short white to 
live! 

Jump your frog over the fanes in the road -
preferably without being turned into jam by 
Ihe approaching traffic1 Then cross Ihe river 
by hitching a few rides on some passing logs 
and finally into Ihe safety of your hole on the 
opposite bank. Once all Frog Holes' have 
been tilled you start again with a diderent 
pattern and a bonus f-og 

PEARL HARBOUR 
FOR THFE 48K SPECTRUM 

Armed with only a quick firing anti-aircraft gun 
you must defend the fleet moored at Pearl Harbour 
against attack by fanatical dive bombers and 
torpedo bombers. 

Out o f the sun come Zero fighters intent on 
destroying you with their merciless machine gun 
fire. 
How long can you survive? 

• MAIN G A M E W R I T T E N E N T I R E L Y IN 
M A C H I N E C O D E 

• V A R I A B L E D I F F I C U L T Y 
• O P T I O N A L F I R S T S T A G E IN WHICH YOU 

M U S T I N T E R C E P T (ON H I - R E S MAP), A N D 
D E S T R O Y IN A R I E L C O M B A T T H E 
A P P R O A C H I N G J A P A N E S E F O R C E S 

• H O L D F E A T U R E 

SABRESOFT 

£5.95 
(inc p&p) 

Dept (YC), 13 Bower Avenue, Hazel Grove, 
Stockport, Cheshire SK7 6LG. 

THE MINIATURE TOOL COMPANY 
Leadng suppliers of accessories for the MICRO user. 

HIGH QUALITY COMPUTER CASSETTES 
Screw assembled cassettes with library boxes 

1-9 10 99 100* Qtv Total 

C5 37p 35p 33p 

C10 39p 37p 3Sp 
Ct2 40p 3Bp 36f) 
CIS 41p 39p 37p 
C20 43p 41p 39p 

AERIAL SPLITTERfCOMBINER 
Simple adap'or that wilt 
combine twe aerial input] 
into one cabe or split 
equally the signal of an 
aerial into two receivers. 
D' CONNECTORS 
Suh min 'D' tvne male ft lemaie connectors, 
terminals, plastic covers also available. 

Qtv Total 

ASI n.bo 

Gokl plated solder bucket 

Flue Qcv Socket Qty Cover Qtv Total 

9 Way n . 0 0 CI. 26 £1.60 

IS Way fl.SO CI. re CI. 76 
25 Way £1.76 £2.26 £1.76 

Send S.A.E, tor full range ot products, edge connectors, loads etc. 
TRADE Et OVERSEAS enquiries welcome. 
POSTAGE: Cassettes CI.50, Aerial splitter/D connectors 50P 

NAME 

ADDRESS. 

I enclose rry cheque/postal order for £ 

Or please dabit my Access/Barclaycard No. 

The Miniature Tool Company 
26 Queensbury Station Parade, Edgware, Middx. 

Tel: 01-951 1183 
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VIC TAPE BACKUP 
E IC TrtPE BACKUP ] 

^ g f i g Y j U S ^ J k r - S l a * 
R E M I N D A N D R E M O V E 
L O A D O R I O I N A L 
I N S E R T B A C K U P T A R E 

R E C O R D B A C K U P 
B f t C K U P C O M P L E T E 

can provide securitv backup copies ot most VIC 20 programs currently available on 
tape. It is sold strictly on condition that pjrchasers use it only to take backup copies of tapes which they 
own, for their own use. 

• Complete, new, and unique machine-code program 
• Provides backup for BASIC programs 
• Provides backup for machine-code programs 
• No extra risk to original tape 
• Backups for any memory configuration (with expansion where appropriate) 
• Audio-visual prompt system, using border color and sound, for ease of use 
• Some allowance for load errors — copy may load and run better nan 

the original 
• Will backup programs using a range of security methods, including use of the 

cassette buffer, use of screen RAM, and mixed BASIC loaders with 
machine-coce 

• Supplied on boxed C30 cassette with full instructions on card inlay 
• Written by Faeto West, noted exponent of PET/CBM /VIC programming 

Mail order distribution address of Level Software Ltd 
products is: 

Level Software Ltd 
P.O. Box 55 
Shirley 
SOLIHULL 
B90 4SL 
Tel: 021-643 6729 

Unauthorised copying if copyright material for resale 
hire oi distribution is an offonco. 

This program is sold strictly on condition that 
purchasers use it only to take security backup copies of tapes 
which they own, for their own use Dealers must undertake to the 
best of their abiity to ensure that purchasers comply with this 
obligation. 
All purchasers mjst sign the following declaration to signify that 
they have read and understood the conditions 
Declaration: I have read and understood the conditions and agree 
to abide by them 

Signature of purchaser or dealer 
Price in UK/Euro je C7.95 each (includes VAT. postage, packing) 

Name: . . . 

Address: 

Fast turnround of orders guaranteed 
Enclosed is cheque/P.O. value € number .payable 
to Level Software Ltd. crossed a/c payee'. 



TRY FIGHTING THESE WITH Y< 



Slot ' Mutant Herd" into your VIC 20 computer 
and all ol a sudden plutoriiun crazed mutants wilt try 
to eat you alive 

Keep a look-out for falling bonders They'il 
crush you to death at any second 

Avoid these successful and all you have to do 
is save the world by destroying the heavily guarded 
Mutants eggs 

Orr Aft ark' on ATARI 400/800/1200) isn't 
exactly childsplay either 

Imagine yourself standing on the l:;j'tlernenr$ 
of a castle, defending your Kingdom against an army 
of ferocious Ores. 

Watch out for the hail ol deadly crossbow bolts 
You've only got two lives to los< 

And you've only get a tew rocks, a sword and 
boiling oil to defend yourself 

Lose your head and you I be decapitated 
If your hands aren't sweating after that try our 

other action packcd tillc:. 
Theres Fourth Encounter" (or VIC 20;. ar 

exciting new game with 3 :M\ levels 
The challenging "River Rescue" and "Music 

Composer'" are a'so on VIC 20 
And to make the Wood rush to your head the 

successful "Submanne Commander" s now available 
on VIC 20. 

' Or, if you've got AI AH I 400/800/1200, theres 
Ihe anxiety provoking Jumbo Jet Pilot!' as well as the 
best selling Submarine Commander' 
"River Rescue and "Kickback'all inth<? 
shops now 

Buy any one of "HORN LMI 
Computer games and you'll have to light 
off dll your friends to use tl I V I D E O 

The world's greatest computer games. 

i JL ]-—.-. i 

MUTANT 
HERD 

ORC 
ATTACK 

A S * 
X. jm 

tJ/k 

MMMMOwilm 

ENCOUNTER iliLl 

VK MUSK 
COMPOStt 

JUM30MT 
PUOT 

> ; i t M 
400 m iioo •TAB tOO/MO' i n o M1M MOtOO'tJOO 

PROGRAMS rOR AMRI400 »00 1100 jMu.mi.v irt*t»..lr» 
CROC,DAMS F OR COMMODORE VIC 70 (rr*d«i!*rk o4 Comirolori HnrVomri Ltd | 
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Your Oric-1 is about to become 

Now you can achieve Meteoric 
snftwarfi performance from your 
micro with this collection of 30 
dynamic programs, designed 
specifically for the Oric-1 home 
computer. 
You can test your skill with 
arcade action games such as 
Luna Landa, Eliminator and 
North Sea Copter, or attempt 
to solve the mind stretching 
mathematical and educational 
exercises. 

These programs fully extend 
the excellent colour resolution 
of the Oric-1 to its maximum! 

The book includes many 
practical utilities that will 
enable you to really improve 
your own programs. These 
useful routines include 
Renumber. Machine Code 
Monitor, Block Line Deletion and 
Graphics Aid. 

Even if you are a beginner, you 
can enter all the programs 
yourself due to Meteoric 
programming^ easy to 
unders:and format. 

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

Experienced programmers who 
want to develop their own 
Meteoric programs will really 
appreciate all the expert hints 
and tips that have been included 
in the book. 

Whether you're a first time user 
or an o d hand, you can't afford 
to miss the only book that will 
make vour Oric-1 Meteoric. 

Orders to: 131Trafalgar Road, 
Greenwich, London SE10 MELBOURNE HOUSE PUBLISHERS 

Pleas* send me your (r»» page c atalogue Please »nflme 
SPECTRUM DRAGON 
i Understanding Your Spe:trum . . . . . . . . £795 Enler the Dragon . . . . 

Spectrum Machine Language 
lor The Absolute Beginner . . . £695 VICZO 

i Over the Spectrum £6 95 Innovative Computing 
i the Complete Spectrum ROM r n u u n n n o c M 

Disassembly. . .£9 95 L U M M U U O H t M 
I Spectrum Hardware Manual. £595 

Correspondence to Glebe Cottage. 

izi 95 

Trade enquiries 
welcome 

LeightonBunard.BEUSLU/ /NA 
O R I C 1 

Meteoric Programming . £595 

Station Road. Cheddington, 
l£DS 

£6 95 

r Commodore 64 G»m«.\ Book £5 95 
Ail Melbourne House cassctlesottwareisunconditionally guaranteed aganst malfunction 
Access ordrrscanoeteiephonedlhrougiioooui houramalorw(Ol)flSfl 7397 
I enclose mycheijue/rnone/arder lor £. 

All pi H*S include VAT where «pp- N able 

t 
Please add BOp for post a ndpach £ - M 

TOTAL £ 

YC8 

Please debit myAtcesstarc No 
Name 

_Eip<rydale Signature 

Address 
.Postcode-

L - . 

t ^mm i m 

ffii j 
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NEW 
Ov SPECTRUM SOFTWARE RAN 

L TITLES. 

GULPMAI 
Mser defence, fifti 
tver eighty levels, 
tachine code!! 

a 

w v 

mazes, 
trfast 

I J ? 

4 * 

F u m i n o k s 
ThjrfUl-time favourite is back, 
but npw your opponent is no 

, human! 

A 

* 4 

IP' 
Y J 

BRAINSTORM 
Two teasers to drive you 
wild! Brainstorm and PuzzlerA 
will try your mirtd to the 
limits . . . and beyond. 

• J 

r 

\ 
m* 
K 

ROULETTE 
Devise the most complex 
system you can, then play the 
big money game! 

r M B 

W 

MONTE CARLO 
to beat the house at 

Blackjack or lose your shit 
at the Craps table 

A V 

4 

\ < w 

P e r s o n a l t i 

Q u a n t e c S y s 

230-236 
L O N D < 

i \ 



Choose from the Sunshine range of Spectrum Software 

Bring some Sunshine 
into your life 

Cruising 
Behind the wheel of your 
machine. Cruising on 
Broadway. You look moan. 
People stop to stare. Sudderfy 
a black and white pulls onto the 
Broadway bellind us light 
(lashing and Siren wailing Tfo 
chase is onl 
Cruising on Bioadway is a tyie-
burning last machine-code 

fame for the 16 ft 48K 
pecuum. The further you can 

gel the more difficult it 
becomes cash prizes are 
being offered each month foi 
the highest scores. £4.96* 

Androids 
Trapped in an endless maze 
populated only by vicious 
androids your oniy objective 
survival. 
Y o u h a v e u luz'ei u f uou i&e a n d 
can withstand a few btews, but 
you'd better he quick on the 
draw, these guys are designed 
to kill Maybe you can fnd an 
exit - but escape is impossible 
and your replenished resources 
won't last long. 
The fastest, most head 
Spinningly demanding fiame 
you'll ever play. £5.95 

Blind Alley 
4 deadly duet, deep in space. 
Blind Alley is whal passes for 
sport in the year 3017, Your 
craft must use strategy to out 
* i t arid corral the opponent 
n this crazy development ot the 
pursuit games of the late 2600s 
After each round in the 
enclosure game more players 
jre sent against you to test your 
skill and agility Blind Alley is 
the machine-code action of (he 
future nowl For the 16&48K 
Spectrum. Blind Alley can be 
alayed with a Kempston 
Joystick . £4.95* 

Swordf ight at Midnight 
More like a simulation than a 
game, Swordfight at Midnight 
presen'" you wr;h a duel to the 
doath between (wo swordsmen 

jjlay .tydtiiil d (iitniU ol 
against the computer. Not a 
program whose possibilities will 
be exhausted in a day or even a 
week What it has in common 
wi lh arcade space games is a 
demand for quick reactions to 
attack but it adds to (his 
necessary ingredient subtlety*, 
of skill and tactics that will open 
up endless new ways of 
approaching the duel. 
An important aid to learning 
those skills is a "playback" 
facility which enables you to 
watch the game that has just 
taken place and spot your 
errors fS.BB* 

Galaxy Attack 
An amazing three part hybrid of 
adventure and arcade action. 
Your task will take you through 
the depths of space to a crash 
landing on a t.n flurry planet 
where /on race against time lo 
repair your crippled ship before 
tho wa kers get you You 
probably won't make il but il 
you do the third and final pari of 
your incredible journey will 
begin . . the assault on the 
alien mothership itself 
Galaxy Attack is the acid lest 
the ultimate game think 
you're Jp lo the challenge? 
Then now's the time to try . . . 
Galaxy Attack is totally machine 
coded and will only work on the 
4flK Spectrum. £5 96 

Cruising 
Quick thinking and dexterity are 
required to master this high 
speed chase gamo. 
Use tho keyboard to travel 
around a mare try to cover rt 
all before the chaser gets you 
All you have to help you is the 
ability to mako a gap in the track 
which may slow your enemy up 
a bit but watch out things 
only get tougher Ihe rrazes 
get harder and more chasers 
appear. 
A high speed all machine code 
challenge guaranteed to raise 
your Adrenalin lo new heghts 
— no-one has yet mastered the 
highest levels f 6 95 

sOn, 

SUNSHINE 
\ * * R R 

"AVJ JWEI''>0UJHW H SMIIN >> -indCT*NPUTEI OE-IIBIS liattudedd enquiries welcome 

Please send me 

•

Cruising 
on Broadway 

at C4 95 each 

L 

•

St 

s 

•

A n d r o i d s I I < 

111 t b 95each i 

•

Or 

a! 

S w o r d f i g h t 
at M i d n i g h t 

C5 95 each 

Odlnxy 
A t t a c k 

f"5 95 each • 

Blind 
Alley 

f 4 95 each 

Name _ 

Address 

Cruaing 
(Dragon) 
a i £B.95 each 

Dragon 
User Magazine 

ICS for 12 issues. 

I enclose a cheque/ poslal order lot 
C. payable to Sunshine 
19 Wh tcomb Slreel I oncfon WC? /HF 

Signed. 

We can normally deliver in (our to five days 



RUN . . OR . . DIE . . 

, , r v y / - " v 

VERIFY . . ENTER . . ATTACK 

iOSUB . . BEEP 

. M 

r — 

/ > / ^ 
C D ' " C 

\ r v ^ A / 

HI 

/ ARMAGEDDON(S)' A J 
/ The ottos are crumbling / f ~ 

/ under the cortinual / / 
attack waves As dcfencc 

controller you will be / / 
MISSION tMPOSSlBLE(S) 

Space m.ncs, force fields, 
meteor norms and lethal 

/enemy ships conspire to stop 
you rcachins the astronauts 

stranded below, but you 
have to return them to the 

i ^ g H M ^ L g . i mother ship in one piece? 

7 J N G R O U N D A T T A C K ' 
MUNCHER(S) GROUND ATTACK(S) <Z*> 

Maze race and chase game. In the labyrinth the flesh finally a version o< rue 
Munching gets harder as eating aliens have been locatad Spectrum btst seller 
you progress Arcade pills, penetrate their defences. 2X81 awmors, true 
random mazes, blue ghosts destroy fuel supplies and misvle to the o r a ' ;aL ^ 
and smooth arcade action silos 9 skill levels, many effects and smooth arcade action 

SLIPPERT SID(S)" 
Take Sid on ,1 sneaky trip, 

eating frogs and magic 
mushrooms, but watch out. 
if he hits the garden wall he'll 
be sick Hi scoring. S skill 
cvels 

•Xv.v. 

E X T E R M N A T O R ( S ) ' 
Robot intelligente has surpassed 

/ humans', using homing missiles, move 
and (ire In epglt directions. avoiding 

indestructible robots with homing 
missiles, to save the last of the human 

racc 

STARSHIP ENTERPRISE^) ' 
Siarship simulation, save the 
galjxy. intrigueing adventure with 
arcadc action 3D Hyper warp. 
re: l time Alien attacks, over 30K 
of machine code and BASIC M8K 

Onl>) 

CYBER RATS(S)' 
The meanest metallic menaces ^ K 
to march across the screen. ^ B k 
moving so fait they're almost a b<in 
Hi-res movement, Hi-score bonus 

\ (TbRAIN D A M A G E ( S ) -
The master computer detccts 
jfou patrolling its circuits iri your 
aroton-panzer. Defend yousvlf 
against 3 types of electron 

i panzers or escapc through the 
hyper gate to another circuit. 
3 skill levels. 

•ZxVl SPECTRUM 
Gro ind Attack £3 95 • Slippery Sid £5:95 • 
Supe Wuinpus I J 9b B Starship Enterprse £5 95 • 
Gam.", Pack I £3.95 B M u n c h e r £ 5 95 • 
Graphic Golf £3:95 • Ground Attack i 5 95 • 

Mission Impossible £5:95 B 
SPECTRUM Brain Damage £5 95 • 
Cyber Rats £5 95 B Armageddon £5:95 B 
Send cheque or postal order to: SILVERSOFT LIMITED 
London House 271 i l l King Street. London W 6 
or complete your 
Access or Visa No, 

H . : : • jjjjljl | 
'Joystick option available 

SPECTRUM 
Cyber Rats £5 95 

I enclose cheque'postal order for 

Address 



Increase your Sales 
this Christmas! 

Mtirovs 

The scene is now set to make the first Your 
Computer Christmas Fair the biggest pre-Christ-
mas promotional package for home computers 
and associated software. 

Mo effort has been spared to ensure 
that every exhibitor has the oppor-
tunity to achieve record levels of 
business before Christmas (we've 
even arranged on-site 
storage facilities to help 
cash and carry pur-
chases). A £50,000 
publicity campaign 
using TV, Press, Radio and 
Posters is guaranteed to attract family shop-
pers throughout the country from 

222Ba*> 

Wembley Conference Centre 
December 15-18, 1983 

Teteprwf* Teiex 

December 15 - 18. Organised by the 
computer market experts, Reed Exhibi-
tions, and sponsored by "Your 

Computer' magazine, Your Computer 
Christmas fair will be the biggest 

and most successful show-
case for home computer 
products ever mounted. If you 
haven't yet booked into this 
Christmas bonanza, fill in the 
coupon below TODAY Only a 
few prime sites now remain! 

Return to The Exhibitions Man-
ager, Reed Exnibitions, Surrey 
House, 1 Throwley Way, Sutton, 

5urreySMl 4QQ. 

Plea-w? send full details and booking information for 
>bur Computer Christmas Fair 

Maine _ 

I PooWon 
| Company 



ncnoiccn 
The Complete Ban 
Fifteen months ago Memotech developed the first 64K Memopak, designed to maximise the capabilities of the Sinclair 
ZX8I. Since then, using the ZX81 as a starting point, we've gone on to produce a comprehensive range of Memopaks, 

adding 16K and 32K memory expansions, utilities packages comprising a Word Processor, Z80 Assembler and 
Spreadsheet Analysis, plus Communication Interfaces, High Resolution Graphics and a professional quality Keyboard. 

T o complete our range of ZX81 add-ons, we are now introducing the MEMOPAK RS232 Serial Interface. 

RS232 Interface 
The RS232 is mi all-purpose interface 
which allows ihe ZX81 not only to 
output lo suitable serial printers, but 
can link up with numerous types of 
peripheral or even other processors. 
The interlace has two main modes ol 
operation: BASIC mode allows you lo 
use the range o l f unctions supplied in 
ihe RS232 l iPROM withh an ordinary 
BASIC program, and T E R M I N A L 
modc allows you lo use your ZX8I as a 
terminal to another processor. 
The EPROM functions offered permil 
the user lo send, receive and convert 
bytes between 2X81 code and ASCII, 
as well as check the status of numerous 
control flags. Received or transmitted 
data can appear simultaneously on the 
screen, and received data may be 
printed simultaneously. 

£39.95 inc. VAT 
Memopak Centronics 
I/F 
The BASIC commands LPRINT. 
LL IST and COPY are used to prim 011 
any CENTRONICS lype printer. All 
ASCII characters are generated and 
translation lakes place auumaucally 
within the pavk. Rcvcisc lapitals give 
lower case. Additional facilities allow-
high resolution printing. 

£24.95 inc. VAT 
Memopak HRG 
This pack breaks down the constraints 
imposed by operating at the ZX81 
character level and allows high 
definition displays to be generated. All 
248 x 192 individual pixds can be 
cunlrolled using simple commands, and 
the built in software enables the usei lo 
work interactively at the dou line, 
character, block and page levels. 

£29.95 inc. VAT 
Memocalc 
The screen display behaves as a 
'window' on a large sheet of paper on 
which a table of numbers is laid out. 
T he maximum size of the table is 
determined by the memory capacity, 
and with a Mcmopak 64K a table of up 
to 7000 numbers with up to 250 rows 01 
99 columns can be specified. £29.90 inc. VAI 

Memotext 
Text is first arranged in 32 character 
lines for ihc scrccn with comprehensive 
editing facilities. On output the user 
simply chooses ihe line length required 
for printing Jnd the system does the 
rest. Used wilh the Memopak 
Centronics Interface, the Word 
Processot nukes available printout with 
80 character lines, upper and lower case 
and single and double size characters. 

£29.90 inc. VAT 

Memopak 
Memory 
Extensions 
bor those just setting 
out on the rc>ad to real 
computing, these packs 
transform th; ZX81 from 
a toy to a powerful computer. 
Data storage, extended program 
uung and complex displays all become 
feasible. Further details available on request. 
I6K Memopak £24.95 32 K Mcmopak i34.95 
64K Memopak £49 95 Prices inclusive of VAT 
MhMOFAKS AR1-. AVAIL.AM.I A I MA IN 
BRANCHES OF WH SMITH -nd JOHN MENZ1ES 

Z80 Assembler 
The Assembler allows 
you first to code and 
edit a source program in 
the Z80 language, and 
then assemb.c it into 
machine code. You can 
now write flexible and 
economic programs. 
The Editor node 
allows you to code 
directly in ibe right 
format, manipulate 
individual lines and 
control the exact placing 
of source and machine 
code. Routines may be 
metged or lined (even 
to a commercial printer 
using our Centronics 
Interface). The 
assemble! mode handles 
all standard £80 
mnemonics, numbers in 
hex or decimal, 
comments and user-
selected labels. 

£29.90 inc. VAT 

Memotech Keyboard 
The Memotech plug in Keyboard plus buffer pack lakes the 
effort out of daia entry for 7.X81 users. The Keyboard has » 
light professional touch and is housed in an elegant 
aluminium case. The simple plug-in system means that you 
arc not obliged to open up your ZX81, use a soldering iron or 
invalidate your ZXSI warranty. 
Keyboard Buffer Pak 
The Buffer Pak performs a "housekeeping" function for the 
Keyboard, interfacing dircctly with the port of your ZX81. 

£34.95 inc. VAT 

Alt Prices are inclusive o f V A T , postage and packing. 
T o Order : Send your N a m e , Address, M e m o p a k s required, p lus a Cheque/Postal Ordcr /Access/Barc taycard number (please state 

which) to : Memotech L i m i t e d , Stat ion Lane Indust r ia l Estate, W i t ney , Oxon. O X 8 6 B X . Te lephone Wi tney 2977 

We want you to be complete ly satisf ied w i th your M e m o p a k a l l our products carry a 14 day money back guarantee. 



Make a date for the UK's premier 
computer trade event 

Computer 
Trade Show 

'84 J 

Wembley Conference Centre. 
March 13-15,1984. 

Sponsored by Computer Weekly, Practical Computing, Systems 
International, Micro Business and Software. This year's successful event 

has firmly established the exhibition in the computing industry's 
calendar of events. 

For more Information contact: The Exhibition Sales Manager, The Computer 
Trade Show, Quadrant House, The Quadrant, Sutton, 

Surrey SM2 6AS Telephone: 01-6613125 

The sponsors and organisers of this even! are all members 
of Business Press International Ltd. 
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Ttm Hartrjell's Success in the Fast Lane Computer Guides ' 

Make the most of your 

BBC SPECTRUM 
DRAGON ATARI VIC 

ZX81 ATOM 
Wdti half a million books sold, Tim Hartnell and Interface Publications soem to be do ng something right for those who want to master their 

computers quickly Tim explains: "We concentrate on books written in clear English, with a minimum of technical terms, with lets and lots of com-
plete programs, so you can get something worthwhile running within minutes of first opering the book". 

BBC 
I ) INSTANT MACHINE CODE -Jeremy Ruston, tape and 

book, Enter program in BASIC, trigger the compiler, and it 
changes automatically into superfast BBC machine code. 
Simple to use £34.95. 

t ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM 
- Tim Hartnell - £6.45. 

I ) THE BBC MICRO REVEALED Jereiry Ruston 
£7.95. 

S P E C T R U M and ZX81 
( } PROGRAMMING THE ZX SPECTRUM - lim Hartnell 

and Dilwyn Jones. Over 100 programs. The UK's leading 
book for learning to master the Spectrum £6.95. 

( I 60 GAMES AND APPLICATIONS FOR THE SPEC-
TRUM David Harwood £4.95. 

( ) INSTANT SPECTRUM PROGRAMMING - Tim Hart-
nell — C-60 spoken word tape with book, simple and fun to 
follow - £4.95. 

4 ) BEYOND SIMPLE BASIC - DELVING DEEPER INTO 
YOUR ZX SPECTRUM - Dilwyn Jones - £7.95. 

| ) CREATING ARCADE GAMES ON THE ZX SPEC-
TRUM — Daniel Haywood. Full instructions with 17 major 
programs as a bonus — £3.95. 

( ) 20 SIMPLE ELECTRONIC PROJECTS FOR THE SPEC-
TRUM AND ZX81 - Stephen Adams - £6.45. 

( ) GAMES ZX COMPUTERS PLAY - edited Tim Hartnell 
- 15 games each for Spectrum and ZX81 just £3.95. 

( ) GETTING ACQUAINTED WITH YOUR ZX81 Ttm 
Hartnell - £5.95. 

( ) 34 AMAZING GAMES FOR THE 1K ZX81 - Alastair 
Gourlay - £4 .95. 

( ) 49 EXPLOSIVE GAMES FOR THE ZX81 - Tim Hartnell 
- £5.95. 

{ ) MASTERING MACHINE CODE ON YOUR ZX81 
Toni 8aker £7.50. 

I ) MACHINE INTELLIGENT PROGRAMS FOR THE 16K 
ZX81 — Charlton/Jones/Harrison — includes Backgam-
mon and Eliza — £5.25. 

D R A G O N 
t ) MAKING THE MOST OF YOUR DRAGON 32 - Clive 

Gifford — Over 150 programs, explores all the Dragon's 
resources — £5.95. 

( > DYNAMIC GAMES FOR THE DRAGON 32 Robert 
Young and Tim Hartnell — Thirty great games including 
Asteroid, Space Search, Reversi/Othello and Cubik's 
Rube - f4.95. 

A T A R I 
( ) MAKING THE MOST OF YOUR ATARI Paul Bunn 

Master the sound and graphics and get your Atari to do just 
what you want it to. More than 20 major games £8.95. 

V I C 
< ) GETTING ACQUAINTED WITH YOUR VIC 20 - Tim 

Hartnell - £6.95. 

< ) ZAP! POW! BOOM! ARCADE GAMES FOR THE VIC 
20 - Mark Ramshaw - £7.95. 

I ) 50 OUTSTANDING GAMES FOR THE VIC 20 - Sym 
phony fo- a Melancholy Computer - Tim Hannetl 
£6.95. 

A T O M 
( I GETTING ACQUAINTED WITH YOUR ACORN 

ATOM - Trevor Sharpies and Tim Hartnell - £7.95. 

{ ) 39 TESTED PROGRAMS FOR THE ACORN ATOM 
— edited Tim Hartnell — C6.45. 

P A S C A L / B U S I N E S S 
( > LEARN PASCAL ON YOUR BASIC MICRO (Pascal for 

Human Beings) — Jeremy Ruston. Second edition. This 
book corres complete with a compiler listing which allows 
you to run simple Pascal programs on your BASIC micro 
(including BBC, Spectrum, VIC, Oric, Apple, IBM PC, 
Dragon) £5.95. 

( ) HOW TO COMPUTERISE YOUR BUSINESS 
SUCCESSFULLY Derrick Dave/ and Richard 
Womack, foreword Tim Hartnell £6.95. 

Interface Publications, Dept. YC7, 44 46 Earls Court Road, London, W8 6EJ 
Please send me the books indicated above. I enclose f 
Name 
Address 

"(rog. TM) 
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ORBIT 
ACORN ELECTRON 
IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING ONE THEN YOU SHOULD JOIN 
THE ELECTRON USER GROUP. 

Members receive 10 copies of the magazine ORBIT each year ORBIT is devoted EXCLUSIVFI Y to 
the ELECTRON MICRO. It is packed with News, Reviews, Hints, Tips, Programming ideas. Major 
articles, plus Regular program features including games and useful utilities. 

ORBIT, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the 
National User Group for the BBC Micro. BEEBUG now has some 2 0 , 0 0 0 members, and has achieved a 
high reputation both in this country and abroad. Acorn and the BBC have both taken out multiple 
memberships, for example, and our articles are now syndicated in Australia. (For further details of 
BEEBUG, see separate advertisement elsewhere in this issue}. 

The formula which makes BEEBUG an invaluable companion for users of the BBC micro, will be 
applied to ORBIT. 

By subscribing to ORBIT you gain all the advantages of a single micro magazine, with no space 
wasted on programs and articles for other computers. 

Further benefits of membership: Members' discount scheme with national retailers of software, 
hardware and books, with savings of up to 2 5 % ; Members' software library with a growing range of 
titles at special prices for members. 

S P E C I A L OFFER 
SUBSCRIBE NOW, A N D GET A FREE INTRODUCTORY CASSETTE 
CONTAINING EIGHT TESTED PROGRAMS FOR THE ELECTRON. 

1. SPACE CITY Defeat the invading Aliens with your laser, anc save 
the city. 

2. 3D NOUGHTS AND CROSSES Pit your wits against the ELECT RON 
on a 4 x 4 x 4 board. 

3. RACER Guide your racing car to victory, avoiding other cars and 
obstacles on the track. 

4. 3D MAZE In this challenging game, you must escape from the 
maze the screen displays a 3D view from inside the maze. 

5. PATCHWORK A multicoloured display of continuously changing 
patterns. 

6. KEY SET ROUTINE A program to set up the user function keys. 

7. MEMORY DISPLAY An efficiently written utility to display the 
contents of memory (ROM and RAM}. 

8. CHARACTER DEFINER Define individual graphics characters with 
this useful utility for use in your owr programs. 

3D MAZE 

RACER 

SPACE CITY 

HOW TO JOIN 
To subscribe for one year, and gat your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed 

envelope (for the cassette) to: 

ORBIT. PO BOX 50, ST ALBANS, HERTS. 
Six month trial subscription (5 issues) UK only — Free cassette offer still stands. 

Membership outside UK (one year only): Eire and Europe £16.00, Middle East £19.00, Americas and Africa 
£ 2 1 , 0 0 , other countr ies £ 2 3 . 0 0 . 
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If you are interested in a particular article/soeclal 
feature or advertisement in this journal 
HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofrer an encellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01 661 3457 or 
complete and return the form below, 

To: Michael Rogers, Your Computer, Reprint Depart 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 
Name 

Company 

Address 

Tel No 

ROSE SOFTWARE 
4 NEW E D U C A T I O N A L CASSETTES 

FOR THE S P E C T R U M 16K or 48K 

G C.E. 0 " LEVEL FRENCH VQCAB 
REVISION 
The cassette contains six 
programs, 
programs 
under 12 
hol iday", 
programs 
tester", " 

The first throe 
test vocabulary 

headings eg: "on 
The other three 
are "homework 

common words & 
phrases" and "irregular verbs". 
Alt programs offer choice of 
French to English or vice versa, 
and keying n the answer or just 
thinking it out. 

G.C.E. " 0 " LEVEL M A T H S REVISION 
EQUATIONS b INEQUALITIES 
6 teach and test programs 
covering linear equations, 
s i m u l t a n e o u s e q u a t i o n s , 
quadra t i c equa t ions and 
i l legalit ies. Help faci l i tate 
available together with an 
explanatior of the correct 
answer 

G.C.E. " Q " LEVEL M A T H S REVISION 
GEOMETRY 
6 programs of multiple choice 
questions covering properties 
of parallel lines, triangles, 
various polygons and circles. 
Quest ions use generated 
numbers Explanations aie 
given 

QUAZER 
Test your quick thinking as well 
as your quck reactions with 
these four programs of quizzes 
combined with a fast action 
machine code maze. Select the 
correct answer 1, 2 or 3 and 
zoom your man to the answer 
in the maze before the archer 
shoots you All questions have 
RND function built in. 

Se-xJ sae for catalogue of all our products to 

ROSE SOFTWARE 
148 Widney Lane, Solihull, 
West Midlands B91 3LH. 

J. MORRISON (MICROS) LTD 
NEW for the Dragon 32 - BONKA 

Action packed MACHINE CODE Arcade game usng superbly 
animated HI RES COLOUR GRAPHICS £t SOUND 
Chase up and down ladders luring homicidal rneanies into holes 
dug wi lh your space hammer. When you trap one. rush over and 
BONK him on the head But Hurry' If you loiter he will climb out 
and fill in the hole. The slightest touch from him and you are 
electrocuted. Jus: to add to your problems, y o u oxygen is 
running out 
f-EA runts INCL UDE: 
4 different screen layouts 
Score and high score counter displayed on screen. 
"Hall of Fame" high score record. 
4 selectable speeds and choice of up to 9 meanies to start. 
More points scored for more levels "meanie falls 
No Joysticks Required 

SOLD ON CASSEITE £7.95 
Price includes VAT, Post & Packing. 
Cheques & POs payable to: 
J. MORRISON (MICROS) LTD 
2, Glensdale Street. 
Loeds LS9 9J J, Yorkshire. 
Tel: (0532) 4809B7 
OTHER SOFTWARE AVAILABLE FOR DRAGON 32 SEND S A E FOR DETAILS 

PROGRAMMERS! 
10 P R I N T " W A N T E D : G a m e s *< E d u c a t i o n a l 

p r o g r a m s " 
2 0 PR I NT " M A C H I N E S : BBC , CBM 6 4 , * < O R I C " 
3 0 PR I NT " PAYMENT i 20*/. C o m m i s s i o n o n 

N a t i o n a l 5< I n t e r n a t i o n a l S a l e s " 
4 0 REMs T h e Q j m n c t - h ^ t a r p c u r r e n t l y 

t o p s e l l e r s a r e e i t h e r u n i q u e o r l 
a d d i c t i v e , a n d u s u a l l y r e l y h e a v i l y ] 
o n M a c h i n e C o d e - f o r g o o d v i s u a y 
e-f f e c t g . 

TCONTACT. .T« 

nebulae software! 
K i l r o o t P a r k . 

C H r r l c k l e r o i i H 

Co. Antrimi 

I B T 3 8 7 D O 

| 
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AT THESE PRICES YOU 
CAN SWITCH OVER 

TO A PROFESSIONAL 
KAGA MONITOR 

The Kaga range ol monitors is designed specifically for use 
with micro computeis, ottering flicker-free character and graphic 
displays There is a Kaga monitor suitable for use with your 
system be it an App e, Commodore BBC Acorn. Osborne, 
landy, NEC. Sharp cr any olher popular micro 

High-res 12 B/W inc. Cable £86 
High-res. 12 Green inc Cable £96 
High-res. 12 Amber inc. Cable £112 
12 RGB Colour Monitor (med res ) £225 
12 RGB Colour Monitor (high res) £275 
RGB Cable for IBM P/C £8 

Phone for our latest low prices. 

BLOWTORCH BLASTER 
This is the GAME of the AGE 

You're Handsome Harry, 
the Blowtorch Blaster! 

Money's your life 
and that's what you're after!! 

You're the coolest space pilot in the Galaxy It's cosy to see 
why T-tings just seem to fall into place Jut t as you were 
wondering how you were going to afford the latest modal f rom 
Mega Warp Dragsters of Dagenham IV, y o i see an advert in 
the Cosmos Daily Dreamer: ICE BLASTER NEEDED FOR 
OUTER PLANET SPACE PORT CONSTRUCTION TEAM. 
You reach for your Oric-1 48K link up and rvpo out the 
message: HARRY BLOWTORCH AVAILABLE AT PIECE WORK 
RATE You know you can beal them at their own game. As you 
mi* another Harvey Warpbanger you see t te message flash up 
YOU START IMMEDIATELY 
This IS the GAME of the AGE 
Available now f rom Touchstone Only €5.95 
Wri t ten in Basic and Machine Code. Your task is to free ihe 
planet surface of ice in at least one place, 'prove' the landing 
site, protect your craft f rom the storm, recharge your energy 
convortor and blast back to your Mother ship . . . and on to the 
next planet . . and each one is studded with gold . 
Also available at €5 each for the 48K Oric 1 
1 THE 3 ITS an adventure 

game wi th graphics. 
2. SAS a multi-part action 

game. 
3. ACTIDN 6 Siarshooi, 

Tron, Amaze, Bomber, 
Starchaser, Head banger 

4 MIND 6 Swappers, 
Squa'es, Hexpawn. 4 in a 
row, Bite, Slide 

5. GRAPHICS includes 
character generator and 
3-D program. 

6. CONTRACT BRIDGE 
ideal for sharpening your 
card sense. 

by 

"Touchstone 

Touchstone, 61 Highfield Road, 
Saxilby, Lincoln 

AIMGRAM (09277) 68211 
AIMGRAM LTD 31 Roman Gardens. Kings Langley. Herts WD4 BLG Tel Kings Langley 

HIGH SPEED MACHINE 
CODED GAMES FOR 
THE ZX SPECTRUM 

Wc now have a sclcction o f new and original games. 
Because this advert has to be wri t ten well in advance, we 
cannot give more details here. Why not write to us for a 
free sheet which wil l give fu l l details o f all our products. 

COMPILER 
We still markel our highly successful compiler for the 
Z X Spcctrum (either memory size). This wil l compile 
99% of all Inieger, non string Spectrum BASIC. It 
converts your slow BASIC program into a high speed 
version in machine code (up to several hundred times 
faster). No knowledge of machine code is needed. As 
well as handling normal basic, our compiler boasts a 
range of commands designed especially for wri t ing 
games, these include mini Sprite graphics (hi-res plott ing 
o f characters) and an explosion noise generator. A l l o f 
this for £7.99 which includes an instruction booklet and 
both I6K and 48K versions. A recent review in Personal 
Computer World stated " I t would certainly be a good 
investment for (he Spectrum owner, who wants some of 
the benef i t s o f machine code wi thout having to learn its 
idisyncrasies". Part o f a reply f rom a satisfied customer 
" I have just received your Spectrum Compiler and I 
must congratulate you, it is an excellent p rogram" . 
Make P.O./Cheque payable to " W y e Valley Software, 
Parlon House. Kiniiersley, Herefordshire. Overseas 
orders please add £1.50. 

COMPUTER SHOWS 
(Northern) 

are pleased to announce a 

ZX COMPUTER FAIR 
on Sunday 28th August 

at the 

MERCURY HOTEL 
GARFORTH LEEDS 
betwen 10.00 am and 5.00 pm 

Ample free parking . Refreshments . . Easy to find . . . jusl 4 
miles from the M62 Ijunc 301 . . 3 miles from the A1 (A63 and 
A642 junctions) 7 miles East of Leeds. 

A A S I G N P O S T E D 
Coming by train? . . . use the free shutile sorvice between Garforth 
railway stelion and the hotel. 
Everything for Ihe ZX user. 
Get your 16K Spectrum upgraded at the Fair for only f25 
Admission 75 pence for adults . . 50 pence for kids under 14 
Special £2 ticket to admit 2 adults and 2 children. For details of 
stand avaiability ring (0532) 460644 
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COMMODOHt 64 G A M t S A P E NOW A V A I L A B L E O N DISKETTE FOR O N L Y £2.00 E X T R A 

6 NEW GAMES FOR YOUR 
— c o m m o d o r i 

INTERCEPTOR 
MICROS 

PRESENTS 

SEND S.A.E. 
FOR FULL LIST OF GAMES 

STAR TREK 

l>« \ t " 4 

4 • r j ) y « 

P A N I C 6\ , 
ftNrfOCIOTOO * 

-
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C o m m o c l 6 r « (jff 

2 NEW GAMES FOR YOUR ATARI 400/800-16K NEW GAME FOR YOUR BBC MODEL B 

NEW V I C 20 G A M E S 

Mr, Mr», Miu( L 
Addreis t , 

• 1 i i i » . . . . . . . . 
• i i i i i i i • • » i i i i i i • . i i . . . i i i i . 

l \ 

Quantity Item 
St:raitllilt- 64 
Star Trok 61 
Troggci 64 
Pan.c 54 
Cra/v Kurw 
Spr.tcmjn Ca4-I 

WordhanQCr/tfiijf/ 
Intruder* 
Jupitnr OetiindBi 

£7 00 
£7 66 
C7 00 
£7.00 
£7 00 
£/ 00 
£7 00 
£5.00 
£0 00 
£6 00 

Total Item 
Gaum »ont fic Jc 

£6.00 I jnta/ia Vic 2.0 
Cu<y Koiig DO 
Fro^ /IC %0 
Alten Attack C6 00 
V.c Rescue 
P«nny Slot 

£ 5.00 

£4 00 

Total 

Sj'nd Chu<|uc/P.O, >vilh Order to' Interceptor 
Thl Green, 

^ Pottage & Packing .50p 
Micro'i, L.ndun Huuic, . 
Tadiev, H»nu. ^ f 

f< 

\ 

M % 

V 

I 
\ 

> . i j ) 
I v 

J v> 
STOP PRESS 1 NEW VIC 20 FALCON FIGHTER STOP PRESS STOP PRESS 

. O N L Y £ 6 . 0 0 
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In the last days of the Zolastra era the Devron ruled 
supreme evtl force in a Universe almost devoid 
of Good, the Devron sent forth their Firebirds to 
destroy your last outpost of Mankind Fiendish in 
their swirling attack formations, the Firebirds are J 
loined by Blue Weavers and White Bombers to J 
make your position seem almost hopeless But A rou have your Hypergrav Drives and Blitze' JM 

asers and feel confident of reaching the | | 
Mothers hip ..don't you? ^ ^ 
A quite amazing blend of arcade game action 
with specially crafted super smooth movement 
designed to set a new standard in home arcade 
game action 
Realisation: Graham Devine 

* / f , 

N f 

, / t M J / 

/ 4 / 
. v > > 

W'U3?' | i i, | J ' ^ ^ ^ * * 

— 
o n . " " « • « as such . 

'JL"quirie<; 

/ 



n O B O N 

and METEOROIDS. and the 16K ZOLAN ADVENTURE, and 
RFPULSAR {(Vissile Command), and. and. and., The Arcade Ace 
Series of unsurpassed arcade-type games. 3D Adventures like the 
Dragon's Lair our new Ultima Range and SOFSY3 Ethe only true 
system for the ZX Spectrum) all add up to the true Ultimate in 
Spectrum software And Softek have MONSTERS (a version of 
Panic) for the Dragon 32 Loo EC 7.99) as well as arcade action for the 
ORIC 1 -Gala<ians(£5 95) 
Send lordeta Is of SOFSYS including our bestselling Compiler and 
the enhanced version SOFCOM (available soon for C24 94) 
SOFTER SOFTWARE 329 CROXTEO ROAD LONDON SE24 

Alt S p e c t r u m G a m e s a ro 
1007. M a c h i n o Code a n d a r e 

£5.95 
I n d u d l n g VAT a n d p e r p e t u a l 

g u a r a n t e e . 

Compiler avai lable 
from W.H. Smith 



AMSOFT 
MACHINE CODE, ASSEMBLER, 
AND BULK DATA HANDLING 
SYSTEMS FOR THE SERIOUS 

SINCLAIR USER 
N O E X T R A H A R D W A R E N E E D E D 

AM-ZXFILE allows you to create data files of 
unlimited size on cassettes from your own basic 
programmes. You can read and write files in the 
same program, and use tapes just as if you had a big 
machine. Ideal for club records & small businesses. 
ZX81 and Spectrum versions £4.00 
AM-ZXSP wil load a saved ZX81 basic program 
directly into the Spectrum, leaving it ready to run, 
save or edit., No more hours of retyping those old 
ZX81 programs. Just load ZXSP into the Spectrum, 
and it does the work. 
Spectrum version £6.50 
A M - Z X M O N is a superb machine code monitor and 
operating system which allows you to create, edit, 
run, and checkpoint machine code routines, and to 
save them on tape. You can build libraries of your 
own routines on tape, and merge them into new 
programmes. AM-ZXMON is the operating system 
for the other programs below. 
ZX81 version £6.00 Spectrum version £7.00 
On the ZX81 you can create assembly language 
source tapes and assemble them into machine code 
using AM-ZXEDIT and A M A Z O N , running under 
the control of AM-ZXMON. AMAZON can assemble 
programs of up to 6K in size at one time, and accepts 
user symbols, hex., decimal, and string constants, 
and the full Zilog mnemonics. 
Combined pack, two tapes, of AM-ZXEDIT and 
AMAZON, for ZX81 f9.00 
On the Spectrum AM-EDIZON is -a combined 
editor/assemb er with alt the facilities you need to 
assemble and save machine code programs fast. It 
can be used to create, edit, and assemble up to 1500 
lines of assembly language text at one time & 
produce up to 4 K of machine code. The code and 
source program can be saved on tape for later use or 
for merging with other programs. Output tapes can 
be added to BASIC programs by the LOAD CODE 
command. Code can be assembled to run at any 
address, at a speed of 800 lines/minute. 
Spectrum version £10.00 
AM-ZXCONV will load tapes created by the ZX81 
versions of AM ZXMON or AMAZON, and load them 
into the Spectrum; the easy way to transfer machine 
code from one to the other. 
Spectrum version £4.50. 
All prices include VA Tt post & packing. We provide a 
telephone advisory service from 9.00-6.00 Mon-Fri 
and 9.00 until 12.00 Sat. 

A M E R S H A M S O F T W A R E L T D . 
Long Roof, Hervines Rd., 

Amersham, Bucks. 
(02403 > 6231 

.micro business 

.micro business 
. . . is produced from the same 

stable a t Practical Computing, Computer 
Weekly, Systems International, 
Electrical and Electronic Trader, 
Electrical and Radio Trading ami j 

Your Computer. 

Thus tho Micro Business controlled 
circulation roadtr list has boon culled from 
the widest of sources to Include potential as 
««H at existing retailers. It It a readership 

which Is absolutely vital to micro 
monvfacturers who need to read* retailers 
and dealers effectively without wai 

Take full advantage ol this growing market 
by promoting your products In 

.micro business 
mm 

Telephone Kenneth Walford on 
01-661*3139 | 

i far Immediate action. 'mMm 

'm m 
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CLASSIFIED Contact: Claire IMotley 
ADVERTISEMENT RATES C o p y Date 

Linage: 40p per word 
(Min. 15 words) 
Box NO: £4.00 extra 
Linoge advert isements are 
prepayable and the ordor fo rm 
publ ished in this section should 
be completed and re turned 
w i th remit tance Credit Cord 
faci l i t ies are avai lable. 

Display rates per see (Min. 2scc) 

One insertion : £8.50 
Thietf insert ions £8.20 
Six insertions £8.00 
Twelve insert ions : £7.50 
Display advert isers should 
preferably reserve space by phone 

Closing date for Classif ied 
advert isements is the 10th of the 
month preceding publ icat ion 
date. 
Pos t t o 
Your Computer, Classif ied 
Department, Room H 2 U , 
Quadrant House. The Quadrant , 
Sutton. Surrey SM2 5AS. 

,Britain's Biggest Selling Home Computer Magazine, 
FAWKESOFT TAPE 1 

Fnatuies 4 IJHIMMIL games 
16K ZX81 

3 "i»cn<ne tcxle gamcy 
DODGE IT Bfliortui •>•» rtl, j.unr ol 
BINNI^. . J T ^ U U I V U A U I FEATURE* 
u' lint origin.)) 
TROJAN DRAGON Loosnl" -ml •>. 
ilui hand 'mlrl nluctrori<c ginn> TroiS'1 

Hoiw" IMI will mmty "mif mofr 
tPOlU'CS 
DFATH TRAP Simple but jdilicnvo 
An milium) 7H game 
AM (he abf/vc 3 gatnts art suprrrlasi 
machint-code 
plut 
TABLES OF HIPPOCRATES A cless« 
adventure game 
Guaranteed difftcu i II you UN'L WJIVH <t 
.VP will wind VOU a her nnsw-r sheet 
All tor the all inclusive pneg ol £4.96 

Send to FAWKFS COMPUTING 
41 Woilnduo Ride, Alveston Thoinbury 
Btlnlol BS12 2flA trl 04M '116706 
No Quibble Money Back Guarantee 

i*t t 

ARE you nrcd o< pav>ng 18 00 lot only ONE 
game' Won now you can buy up to tIGHT 
ganws Inr or y f6 46 tot O'-fl,)". 32 Mow? 
Just senil SAt s lo A ion 71 Ciotwlwinks 
Shipley Wotl Yoiksar-dlmdoml 274 6 

DEATH'S HEAD HOLE 
Vou II almost believe it's irun 
It's skill, courage and your giowing 
riptninm-e lliai count in lhi* unlqoo 
adveriluto lor the Dragon 32 mil BBC 
Modol B. <n«pii »d by no rmiMito 
challenges l»c<ng a cave rtseue team 
lit firstly hours ot oxcllemeii II you 
measure up 
Alttn (lib, any other nriventuie will |u« bo 
a gomo 
.Only CS.45 by return ot poet from 

WORDS AND PICTURES 
7 Hawthorn C»«c«nt. 

Burlonon-Tieni 
4/3 

ADAM ADAPTORS olufnmaM utiuiiwon 
problems on Ihe ZX Spectrum I16K' 
ADAM I allows USB Ol t$K.:6«K RAM pack 
ADAM It allow* use ol 18K BAM |>ack 
PI US mummy mapprid devices lilmi 
EPHOM's etc! up lo 16K Wtr.s with 
Mictodrrve, pnmei etc un ALt models 
Plugs m betwoen BAM iuck jnd Spectrum 
Mo noldnrmg or going insid« ihe .•»*«• 
ONLY T9 inc VAT anil |K>ita»r 
STEPHEN ADAMS. 1 LESWN RD 
LONDON N16 2*2'$ 

ODAQOHS BeCMOOiLiS T«W(<CDf 
747 F L I G H T S I M U L A T O R 

• r Mta H-ur 
•v«q*w n-aa m*H iriimn Win* "T»« mya" 

miirjr Vj' H't <» in I'M Itii *n irulu.t TtM dMOWr rtl «•*'• -jr- t m fhum mm Jl w A i»ir«*, IT** -M̂ TN ' VM t>WWA<a OC*MI* RHMNI* MVNT 
*FES«IET FLAO* TIN H'.^VFT •• •«»IY *%«••»• rhrurc«»M VK ttt» OMt ,optical 1 rvt,i)*« op urn to tUrt aMf r»»4.n tr I4rit(% tgrtn*' "A IM -<rt |.ii *'nit>*f iH'trt ' \YtiW Ap- «9l 

I* ll'ttf • F V* <FKKI 
O A C C*LMfO«vt TCt 

—TrSii' 

A PR I E II 4ircn<|<? type gan î, lor tale Laige 
N t̂xilfan RoswntblcT p'k« Details K Dm, 
108 ClflM Hood. W<yrision. Swonsoa SA6 
8DV 798/6 

SPECTRUM -VIDEO GENIE 
SOFTWARE LIBRARY 

26 Super p>ogr»mmot m*cMn* cod* 
•rcada gairm, tunulationi tompetitiv* 
games. Adventuies Dungeon* ft 
Dragons, puizm and bell games; plu* a 
'WA education ft bu«rie» programmes 
Including Bioakoui, Sin Wars. Amaj>ng 
3D Mai<ft. Garnblmg Mi chin*, Cortidon, 
ot Doom b Tiap II All 2S on one 048 
cassette, tent by return pott lor ciy 
£8.60 inclusive or tend an t.a a foi lull 
dataiit 

SPARTAN SOFTWARE IDept VCI 
9 Coltwold Terrace. Chipping Norton 

Oxon Ttl 0606 3069 
H6; 4 

7X81 !6K 3 m 1 Supw RENUM. EDIT 
DELETE T5 50 posl Irrw Lottt. 30 Ponton 
hw, Palace Rd LONDON SW? 768-6 

j t PROM S E R V I C E S 
" L ZX hardware ipeclallttt 

micro ayatwn daelgn aid development 
MFW products tor ZX rnlcrot: 
3 output anak>aua conwertar T27 
8 input analogue receiver* in thioo ranges 
ot letolution. with or w thout I/O control 
11 net ftom E23 95 
I/O cardt - throe typet available 24 or 32 
knot with or without LED Indicator! A D 
or D "A lacilitHH from f 1« SO 
Still available a itnge ot EPROM 
boards and EPROM toftwam 
NEW FPROMS now tn stock SAE lor 
detail 
Moiherboardi, audii and graphics 
generators autostart, clock* and 
counters. Edge caidt 76p Edge 
connectors f? 60p Ribbon cable 
/6p P&P 

EPROM SERVICES 
3 Wadgewood Drive Looda L88 1EF 

10632J 667tB3 326 b 

TEXAS 
Tl 99/4A 

CASSETTE LEADS 
€4 95 

INCLUDING POST 
AND PACKING 

Single Recorder only 

Orders to: 
Clares. 222 Townfields Road. 
Winslotd. Cheshire CW7 4AX 

Tel: Winsford 51374 
Dtipl VC 

269 

BBC compatible [irntei Centionict. Dot 
rnatru, 00 cpa. Hi Rm graphics, Dumptng 
Encollent vakje C225 ono Canietbury 760600 

366,'7 

BBC. ORIC. LYNX 
CASSETTE LEADS 
Dm to Dr tr remote 

jack plug 
Din lo 2*3.6mm i«ck» 
I x2 6mm lot remote 
PRICE ONLY £2 95 

Cash with orcfert tncludtis llbp 
CLARES 

222 Townliitldt Rd. Winstord. Chothno 
CW/4AX Tei Winstord 51 374 270'6 

SOFTWARE Games >nd ulilltres toconrthand 
SAL lo' Htt Altu wanted iafm* loi all 
mactwrwv b»nii irtt tot our ulli-i by <ttium 
Dftvi! 72 Norwood Cf«.. Cotdbrook Baiiy 
S Glarn 316 '6 

JUPITER Ace rtild ins, Rampacks 16K l'70, 
3?K f36. T6-32K upgrade l t< By tho mnu 
you lead this, our MXHidboanl should tw 
available F in details of I l«s and other product s 
send SAE All pioducts caied and guaianteed 
AH pticet inclutivv Cheques etc to EWK 
Mk ro Flm Ironies, 4 Hatch Road. Brentwood. 
Lsso» 303 6 

r r cc 
GC uj 

Q 
C O ^ ? ° Q . o 
0 0 2 
w X 5 ^ 

QC > 
C S -J 
Q l s 

0 

DEMSOFT 
rMJ4l»V ftfMint 

-OOLKIT ommh ai ,iv tr tac'linat rrcnuirv lo yk)* ponlA. dl: BS, KI-. ' B Cjdovn Altl* ITVlitflO iMHlutkĤ  rtnhwjt i carl'idoe n« - vie <h,iv m w VIC vaiinr 
ultilrale il̂  r'M.'̂ ll jihviluri *K - VIC il", f7 50 VIC SM 

Cnwin VI.i 0M1 LlVrKICI (ns u,l tî on to tap* leatum ircluOc CrMlv, Rrvf'W ir.*i *r.t «r.'o!̂  An, VtC 
arJv rs W *SS«M*UK 
C'wto It Say* ,..„> -m.̂  r'nymi'v tisiru lltidtlil SS07 r-" ITT., 'I.. Mh 
'uli, «upot>i*n h f i n i l M VIC M <*> OIGASBLNBLLR 
Takn Juan <• o, t,,-u< HOM Jn' w 
•ID» i m ikhii Savuft OOltotOno wxh miWr Am ViC n M S*'„' SA( OrtlHt% J. At> ])•• »* pitc InrfWf 

Make cheques ptivntJe to 
DEMSOFT 

84 86 Barton St., 
Glouc eater Tel 27324 358 7 
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SPECTRUM 
SOFTWARE 

48K 
Stove Silver adventure garnos. 
Adventure 1 C7 50 
Adventure2 (7.50 
Moonlander £5.00 

16K 
Blitz + Code Breaker £5.00 

Prices include P5tP 
Send Cheque/PC' to: 

W B Software 
192 Seamer Rd, Scarborough 
North Yorkshire Y012 4HG 

Tet: 0723 70074 
227/6 

SPECTRUM 
CHCSS 

Dare you face 
The Turk 

The original Turk was an 
eighteenth century auto-
mation, a life-size mechan-
ical figure resplendent in 
Turkish costume and seated 
behind a wooden cabinet 
on which a chess board and 
pieces were placed. 

OCP now offer you the 
twentieth century equiva-
lent of that Turk — a chess 
playing computer program. 
The Turk challenges you 

to a game of chess! 

MANY 
OPTIONS 
INCLUDE: 
• 6 Levels of Difficulty 
• Demonstration Mode 
• Soard Editor 
•Games Printout Facility 
•Blitz Chess Against the 

Clock 
• Two Player Mode 
• Unfinished Games can be 

Stored 
• Recommended Move 
FULL INSTRUCTIONS 
PROVIDED 

CHESS THE TURK 
ONLY £8.96 
Post order to 

Oxford Computer 
Publishing, 

P.O. Box 99, Oxford. 
134/4 

BBC tBI: TRON a new 'mschino curio! 
arcade game based on the f i l r i Supplied or 
cassette e l 1 '4 .». R. Bhattochrya, 3 Wansloy 
Close Harpendon. Herts, AL5 1 HZ. 

379/J 

ALL Dragon software, h<g ditcounts Media 
Magnotics, I reepost, W M I Btomwich, W « ' 
MxJIonoa B70 6BR Fiee Postage 

373/7 

BROKEN JOYSTICK? 

STRONOHR joystick mien 
replacements iupplied v. ih 
full fitting induction* 3 
YEAR GUARANTEE 
f!.SO/ Pan ine pAp 
SOFTWARF FOR ATARI 
(TM) 400/100 
Alt cassette? under £J tend 
s.a.e. for list* 
Computer Supplies iVC) 
146 Churck Himd 
Boston l inr* PF11 UX 

ZX8I 16K software 'Hangman i Anagram 
word games wi th Iftrgi} socebs + nuch<nt 
code 'Fruit Machino' £4. P. Toakle, 7f 
Oakhange? Drive. Lawren:o Woston, Bristol. 

374.'7 

SHARP MZ-8QA MZ80K Soflwere. Business, 
Utilities. Gomes Catalogue SAE. DCS, 3f 
Sout l i Parade Bramhall. Slockport 

376/7 

DRAGON 32 

PROGRAMMERS 

Feed The Hungry Dragon on 
Damsels Heros Wiaards and other 
tasty mortals. He will reward you 
wotl For menu deuils write: 

COLLI IMSON 
88 Sancroft Road 

Derby DE2 7ET 
J47/5 

ORIC software lor full at/toils and price lis 
«nr>d SAE to Stag Software, 10 Faitacie 
Maidenhead, Beiks 

377.'. 

CITIZENS of Cartridge City rent Atari Roms at 
low cost Discounts on toftuvaie purchases 
f migration forms from Cartridge Citv, 2b 
Gaitsido Dnve Aberdeen. AB1 78 H. 

378:7 

48K LYNX 48 K 
4 <1RLAT G A M E S ON O N E T A P E 

M A S T E R M I N D i TOWER O l RINGS 
T W O O A M K S l-OK T I U N K t R S 

YAHT7-EE: Dicr K»mc lo i i to 5 players 
BLOCKER: A very addictive, last action. 

of reactions, with high score 
feature. 

t i lo include p i p 
WUIowwft, The Willow, Ealon Bishop, 

I lereford 
321/6 

DRAGON 32 or 
TANDY TRS-BO Colour 

Lots of programs lots of useful 
hints and information EVERY single 
month in "RAINBOW an exicting 
new 200 page magazine from 
U S A . 
Send CI 96 (plus large 56p S.a e ) 
for sample issue to 
ELKAN ELECTRONICS (Dept. YCI, 
FREEPOST. I I Bun New Road, 
Prestwich, Manchester M2S 6LZ or 
telepone 061 798 7613 124 hour 
service I. 

4/2 

BBC PROGRAMMERS 
FIMLLU. VRRUL AHMIICI [ALPTIAL RTLLH (HIT 
IMAGING FULL CCJLJUK CNA-IC:E 
(WRWDIIY' CRDD'.O MCVISC COLOUFL 
Graphics «nd sew mm* ti» M » 
TLNL TIN. PIUFASSON** A OO»VI- «4ANT 
Inw* mr on • 16 • .M pa* arittur 
HELIX « LO BLOCK OF I ' J CH*ACTAR» 
S j w <YT APT AA BAIN PIOR.ADUIRIA LO 
APTNND TO YOUR OWN PRCGMOIIL 
ONLY FE 35 FIWN 307 >-R 

M MACPHWACN B.SC 
J0A PARK NOAO, PA S U V PAJ S IVV 

c P l t d 

NEW 
r;i.iir»}:i<r» 

releases 

EIFFEL TOWER 
by 

Chris Somerville 

Vis i t ing France? Lesm.' 
revise/practise vour French 
v o c a a u l a r v w i t h t i n s 
untqu*. animated program 
that builds the Eiffel T. 
Hundreds OF words built in, 
'stoie your own" opt ion too 
ideal for school, business 
trips and holiday* t w o 
programs for E9.2S inc. 
VAT 

J i Three superb 

progiams for 

C9.25 line. VATI 
Staff 1" a n d ' Staff2" teach notos on the 

bass end Heble clefs ' Invaders'' gives a 
game formal opportunity lo mciease 
music leading speed Name the note 
before they destroy your base! Great fun 

groat graphics. 
Dereck RiddoO'i NOTE INVADERS 

m 
Uoth land morel available now tor the UUL a and bpectrurn we,. Vlt_ a i soon, l raoe 
•tnd Export enquiries welcome. 
Orders/enquiries Iseol to. 

CHALKSOFT LTD I D e p t YC6) 37 W l l l o w a l e a Rd. N o r l h w l c k , Worces te r 
368'7 

VIC 20 to Tandy color gri 
inteipage progiam, Also 26*5? 
on tape f 8. SAE for information O 
Longloy Road. Harfow, Midd* 

iraphic printer 
screen editor 

Riley. 97 
3 4 4 7 

ENFIELD 
COMMUNICATIONS LTD 

Huge selection o l software 
BBC. Dra jon, Sp«ctrum 

Vic 20.64, ZX01 
Hardware: 

Machines. Joysticks. Interfaces 
Moil o r te i or call in 

S A . ; tor lists 
(State machine please! 

P R O G R A M M E R S W A N T E O 
136 H i g h S t . . Pander* End. Enf ie ld 

M lddx . EN34AB 
Access 01-BOS'7434/77 Barclaycard 

392/7 

SPECTRUM 16/48K 
TAPE BREAKER 

w« u.t"' 'Mm lyii not .wm r«l nrx Kr iM*d no ucfi if*fj4il 
<*!.• 'ML IUM M«IN II^MIIIFR* |<Q4 

A5-SA^3IV TLRRF ta if* nui JACKAL " 
(ICO IKJft1>THMh-'y(«AMiD',» Of 

I * MI F| KI 
cn«n/>ci(H it til HA 'Oe, in «eV £4 U) iNljHi tilAGŴ TiC:**. n u 
IHH IHAMMI A .W, FLTL - O^UKR U W 
»,IOHT mor* i(/4»< r4 te 

Cheques ani l P/Os to 
SPCCTHASOFT 

Cn pit*! Houaa. W t r k « Place, London W3 

WANTED 48K ZX Spectmm Also wanted 
loystick. koyboaid/o(lie< add ons 1 ul. (0222) 
48489 3434 /7 

4 tMI^A 
M A I I 

CHEMISTRY EOUCATION AND GAMES 
lor the SPECTRUM 

1 M A S T E R C H E M B a s e d o n 
mastormind. 

2 ELEMENT SERPENT: Capture and 
digest elements w i th a growing snaknl 
Fun way to leam formulae. 

Both garner 16K. Machtna oode, 3 levels 
o» dif f iculty f4 .50 each 
3 REVISION 116kI; Electron Structure. 

Bonds, C4.60 
4 pH I48KI; Suite of 4 modules Tit iat ion 

curviw. Indicators. Colour Changes. 'A ' 
l e v e l w o r k s h e e t f 8 60 

P 0 /Cheques to 
C l o u d 9 S o f t w a r e 

4 Do lv in H )«d. Tev l r t ock . 
D « v o n P L 1 9 9EA 391/7 

dotty 
BPRCTnou 

F R O M I «7.Xfll 

UNIQUE 
Players must toai Lhslr inisijii'.&iion by 
guosaln^ th* identity ol * rtmty pinmr* 
ss Qula>tly « isey o»r. 
l'lotur*s ire eho««n »t r«r.rtom from a 
w.its sniocticii. »nd • ptoture p.ottor i« 
suppled, so the user can ohar.j* 
pictures M mUl 
Dot, by Dowy. a i l w i l l be wvoMea 

State mao t i iM »n-l »»tut ahtujues-PO's 
Tor only 4.T 40 to — 

UHIIJOE COMPUTER SEKVICBS 
U n i t 4. 1* Hi l ton Street 
Moaion U»im»ii>sier Ml) 1WS 382'' 7 

ACORN A tom 12K RAM I P ROM books and 
cassettes a» as now f t 10 061 63 ?!>5M 

388/7 

THE VOICE OF THE FUTURE 
S 8 G Software 

SPEECH PROGRAMMES FOR THE 
" S P E C T R U M W i l l i VOICE 
SYN1 HESIStRS AVAILABLE MOW 
KEYSPEAKEB - Speaks e v n y <liff«ent 
kt-y w i n y as you piogrommc. including 
mode changes, koywofds and colours 
Wi i te , run, ka i l i ind save, liasic cn m'c 
code w i th KEVSPEAtU R runn.ng 

E6 95 
SPEAK (t SPELL R'-.KK plain EN-,jtisli 
l i o m strings Yout SPECTRUM taiks to 
you '.ke on old friend. Add speech output 
to your progriimmiMi wi thout using 
phO'u'tlc ctxln f 6 .9S. 

A*.f*iaMo "O.v troni. 
Stuan CHATTERBOX • 

r i . i i e i o n A T r n -
Add Ons SSI" 

PlHriwr STAIF which mhrn ordenng 
S D O So-twaro. 4 Alpha Strej" 

Daiwai Lanes BBS 28X 3»3'7 

KEEP your A tom alivol Ovtabaso and graphics 
ROMS. 11 way ROM boaids. CMOS RAM 
hoards. Sound board available from I P 
Johnstono. b Homsley Court. Guildford, 
Surrey S A E 'or prices end availability 

393/7 

To Advertise in 
Your Computer 
please phone 
Claire Notley 

on 
01-661 3036 
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IVYSOFT . . . 
• a a is pleased to announce Ihe opening of new promises at 36 N*w Street 
Barbican. Plymouth to lie <nown as "The Software Shop 

To celebrate the openlnj wo will be ottering n 10% discount on our complete 
range on all orders lecelvec by August 16th. Over 200 Spectrum titles in n-oek p^usa 
wwe range tot tno UBL Ureguri. Oric, Vic 20, Commodore 64 and ZXS I micros 
Spectrum owners join our Software Club fo» E3 annual or f 15 life memli.rshlp I the 
latter including f l 2 o< scftwam of your choice! giving you 3 permanent 10% 
discount plus s monthly, newsletter with even more savings' 

Send targe S A.6 ot te*>phone lor our tree price list, stating for which micro 
Special Tan lien rate* for foreign orders 

IVYSOFT, 11 CLEEVE ORIVE, IV YBRIDGE DEVON 
Tel (07S64) WW 

385/7 

• LYNX MUSIC MASTER • 
NcnvLYNX (I1U*« i»C1»Y' M l f l U uOltv*! 
stave on screen; compose ccpy -pplay 
rh juyc tempo, Ht< If Ft lull 
instructions f 4 95 

ALBASOFT 
180 Terreglns Avenue 

Glasgow G41 4Rfi 
330/7 

ATARI 400 modily your own 16K RAM hoard 
lo 4BK Instructions > kit [&5 Instructions 
onty f 5 rolunriable IMI kit S Teire!! 17 Cock 
C>o«e Road. Yaxloy, Petcrboiough Cembs 

337/7 

EOUCAfIONAI PROGRAMS 
FOB THE BBC MICRO 

WORDFROQ (16K) 
A game to aid spoiling Words ern lomxrd 
by moving one part ot the word acots 
the screen past moving obstacles lo join 
the correct second pan WorJs an lie 
changed by the user Keyboard or 
mystir.ks f 7 50 - 50p pff|) 

SAE lor M list ol titles 
EDUCATfcD OWL SOFTWARE 

49 Saffrun Road, Tlckhll l . 
Ooncaster. S York i 341 n 

AS EASY AS a b c ? 
YES' H«H[1 your 3 6 year okl I ) rend ami 
couii l Big, properly designed tellers and 
numbers in 0 mylti chqrco I" o J' -I'" t:ioe 
keylxMid overlay CHARACTERS foi 
any Spectrum f 5 00 
LOWER CASE KEYBOARD OVERLAY 
available separately (keyword* not 
shown), only SOp each • 25p postage 
per order 
FDUCAT SOFTWARE 83 Lynwood 
A v e n u e . C l a y t o n l< M o o r e , 
Accr ington BBS SRS 

SHARP M7 80K .villi MZB0P3 doi printer 
MZ 80FB double dine d<ivc ,n<l M/SOI - 'u 
Interface unit. Ideal lur small Business ot 
sophisticated amateur Oftms tJiusu I'lione 
094BI3425 339.7 

SPECTRUM 
SOFTWARE 

48 K 
Steve Silver adventure garnet 
Adventure 1 £7.00 
Advonture? f 7 00 
Moonlander fS 00 

16K 
f 4 50 Blitz < Codo Break in 

Prices include Pfaf 

Send Cheque/PO t j : 

W B S o f t w a r e 
192 S e a m e r Rd , S c a r b o r o u g h 

N o r t h Y o r k t h i i f t Y 0 1 2 4 H G 
Te l 0 7 2 3 70074 

227/5 

ORIC 1 48K Unwanted gift n:. new [150 
o rvo. Tel 0761 732217 IS»"w»etl 340/7 

TEACHER S MARK BOOK 
48K Spectrum Scrolling column display 
totals, percentiles, order*ol morn. moan 
Et S D graphs ett etc A total analysis 
package for your lull leaching load 
Adaptable, fnendly, menu oasod Saves 
ilouts' f 9 30 wHh insnjai and darno 
:<iprr MENTOR SOFTWARE, 69 Biwrh 
Rd Ha'ton I jnc.'miei 331 7 

SPECTRUM Crary Ballooi I6K 48K arcade 
game only f 4 Quality Soectrtirii p ro^an i * ' 
wanted Discount Software, 25 Plymouth 
Road, Chelmsford. E i w * CMt SJG 346 - 7 

SPECIAL OFFER 
2X81 KEYBOARDS 

ONI Y f 18 Ire. 
Full travel keys • spacebar Smart 
101* " « 5 ' / , cusu Simple p lug in 
ionnectors 14-28 days diliver* l imited 
quanllly. 

Phone 0802 474973 362'7 

LYNX 48K SOF lWARf 
LABYRINTH 3 0 Maj i tgnnw 
OTHELLO Our version of tradilionai 
board gome -n last machine code 
CHANCEUOR Run U< economy lor 
10 years 
SPACE TREK Zap the Klmgons H 75 araih Cli»nu«-f O lu 

O U A / A R COMPUTING DEPT YC 
17 Teg Close. Portslodo. Sut<«x 

Or/iw pnyrams itlso available, 
send for rferaVs. 

356 /7 

SHARP M/80K 4BK with 8asu extension*, 
utilities, aamoj tor sale Bcxed F300 o n o 
081 624 9599 361/7 

Phase 2000 
COMPUTER SOFTWARE 

CENTRE 
We sell games for the VIC 

20, ZX81, SPECTRUM, 
BBC B DRAGON 

Computers. 
RABBIT SOFTWARE only 

f 6 . 9 5 ! 
We siock games for Bug-
Byte, Quicksilva . . . many 

more!' 
Why not pay us a visit at 

1482 L O N D O N RD. 
NORBURY 

(nex t to t ra in s ta t ion) . 
Tel: 679 6480 

346.'7 

SHARP M780 K 4BK 3 typas of Basic Forth 
Pascal, machine code. Appollo Word 
Processor. 100 program loiaiy. ('350 lei 
0684 297679 336/7 

ATARI 2!a»Kon' ami Journey to lhe Plaru>is 
and 'Straws' all l i b Oarh Phono 0254 
676003 363/7 

DRAGON 3? BUSINESS SOFTWARE 
Mailing List t" 19.9b. Stock File F24 95, Cam 
Book F24.95 Sond SAE for complete list or 
f l . 0 0 lor our software preview .:<rsse1ie 
O-.oque PO. to B Mnlrv, 75 St. Margaret i 
Roail Bradford BD7 29Y 361, 7 

VIC-20 + 
ZX Spectrum 

Ml the IMAGINE range ol V K 20 
cwssrtles includritt ARCADIA, 

WHACKY WAIT I RN. ( A l U I A 
SNATCH A and IK AN I K 

Al l A l ONLY 
15.40 each! 

INCI . l SIVE Of POST A l i i 
& PACKING. 

ScnJ lo: 

RULE COMPUTERS 
30 Tylers Acre Road. 

Corstorphlna, Edinburgh EH12 7HZ 
Tel 031 J34 7261 

350/7 

Ruplii.atB lor 48K Sptctrum The superior 
copying piogram copies any program or 
node up lo 36 K 
HaBder kslmgs fr wi l ing only f 4 95 o< 
« a e lor details lo: 

J ball 
7 Mooref ield Rd 

Woodbr idgt . Suf fo lk 
366/7 

SPECTRUM TAPER' Copies virtually all 
program*, ropoji vnr l.oc. 2 WSOni OW 
. jssutlc f 3 60 Monty back guaranlool G 
Evans, 18 Sluiwplt Dive Cultingham, Leicx 

338/7 

DRAGON, ORIC 
SPECTRUM 

PROGRAMMERS 
Runesoft roquiro hKll quality programs m 
machine code ot Bade lor our new 
Software house opening soon Good 
royal lm paid for accepted programs 
PWiaso send demonstration t»pw lo 

RUNESOFT 
CHARNWOOD HOUSE 

87 LOWER PARLIAMENT STREET, 
NOTTINGHAM NG1 3BB 

380/7 

NEW (oystick interlace lr)t 2X81 do l l 
you r v i l l connect this IU Gl H001 Atari type 
joy slick iiiimface lo ZXB1 HI 5 mrnuiou by drill 
and solder Fits inside 7X81 Full instructions 
included Send f 6 inc. PfcrP In IU Gl 
Software b Haidware 334 7 

SPECTRUM KOPVKAT €4.96 
SIMPLV THE BtST So tlm«% «o uw Any 
type of ZX SPECTRUM proeram can t» 
backed up onto a t m h tape even programs 
thai cannot he ttnppac! can ntnv lie copied 
Programs ovor 41 6* 18 >K for I0K machines! 
can be easily di i-K-jiled tOOrfc ir«ch.ie code 
Plc« FREE T«p" he#<iei Regdet program. 
IMMEDIATE OFSPATCH STIKI CHKUM'PO to 

MEDKD+T 
1)1 Ardae^ Road i i u k t . Ooncailer 0N2 5tR rr can rvmv corr irsec r 

386/7 

EDUCATIONAL p'og'ams lor Spectrum Five 
sl i inu^iing gamos on caseette for inlania and 
juniors Includes Gun Sums, Fun Phrase* 
Timo Clock Daft Draw or*) Super Shop Only 
f 4 95 Send fot details or p»v M B. Software 
In Vid Ria. Route Charles. S P P Guernsey 
C.I. 349'7 

DUST COVERS 
VIC 2ft164 DRAGON 32 ATARI 800 
CASS UNIT C2N C2N1630 El ATARI 
in natural quekty vinyl. Just send C2 96 or 
t J . » to inc c a n covei. stating compuiei 
and cassette mcdel (No stamp required) 

Cassette cover only £1 60 to: 

ALLEN ENTERPRISES 
FREEPOST 

Luton LU2 8BR 
TRAPE ^Nqu lR tS WELCOME 7 

ORIC sottwaiu libiary two w««ks Imp t 1 00 
Annual membertk.p f 5 Stamp tor IISI Lrs 
Wilson, Ponalwick Tmiaynl Cornwall 352/7 

SOFTWARE Sharp MZ80 j n d Drngon Super 
iykini.il ciamm um prov«n business ciackaot* 
copyrights also f n snle s-nltwntn prnparod tor 
clients PAB software 07B9 8400B8 32'J 7 

ATOM owiris1 Euild a . ota>ut module for 
under CIO. Full construction details including 
demonstration programs f 3 00 Also gamoa 
tape bowling'wortlsrairl i I12K RAMi 
T3 40 A Worrj l l . i Oakland!. Cso^ 
Benloyheaih, Kent DA6 7AP 354 t 

ZX81, 16K. keyboard soutKl generator, 
rnotherboartl, sntwnre ele f l ? 0 o.ri o 
Phonfl Lincoln 10522129523 348 1 

To Advertise in 
Your Computer 
please phone 

Claire Notley 
on 

01-661 3036 

V 

URGENTLY REOUIRE 
GAMES PROGRAMS 

Ocean Publishing Limited, publishers for a major 
software house, urgently reaulre good game programs 

for home micro's 
ZX SPECTRUM, COMMODORE 64, ORIC, DRAGON, VIC-20 

and BBC MODEL B 
Our national dealer network ensures maximum sales 

Should vsur program be accepted we will pay top 
royalties or buy your copyright 

Write In confidence to the 
SOFTWARE DEVELOPMENT MANAGER. 

Ocean Publishing Limited, 
Ralli Buildings, Stanley Street, Manchester M5 5FD 

OR TELEPHONE 061 -832 7049 38. 7 
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48 K 

WIN THE 
POOLS? 

SPECTADRAW 2 
Spectadraw 2 is a Fools Prediction Program (or (he 48K ZX Spectrum 
Microcomputer 
The program looks at the recent form ol the teams playing I i each week's 
English and Scottish Football League matches and then relets lo a large 
database lo see whai has happened m the past when teams with simiiai 
form met. Bv combining the lessons learnt from the past with the teams' 
current leage position, tho program generates a draw probability factor lor 
fach match. It can then identify the matches which arc likely to yield draws 
and output suitable p odictions. It will also output the least li<ety draws for 
ihe benefit of those v/tio prefer the fixed odds lines on coupons 
The program is supplied completo with a database tape conldining data on 
over 7500 matches and a comprehensive instruction manual 
Program, Databse Iboth on a high quality casselto) and instruction manual 
f 12 95 inclus4Vt> (ChequeslPOs payable to B. S. McAlle>) or SAE for 
details 

SPECTADRAW. 1 COWLEAZE. 
CHINNOR, OXFORD, 0 X 9 4TD. 

328 /7 

SPECTRUM 
TAPE CONTROL 

Load and tavo fully automatcally using one ex 
two cassette r t c o r r t c t Auto start; stop and 
load switching under p iogr tm control using 
simple BASIC commands A l i o tuna Wo lor 
control o l mortal railway* etc and several 
controllers can be used for rnultiple control 
Built In BEEP ampkfier with speaker and 
volume control for gam**, alarms etc. The 
controWei plugs into the S i e c u u m cassette 
socket* and * oowored frcm the Spectrum 
supply Supoked only as a kit compe te with *« 
ports, leads, smart black esse and detailed 
user and construction notes Only (33.75 plus 
f l p&p 

SPECTRUM 
HIGH SPEED LOADER 

Load and u v n at douUe speed w>th our 
Speedyload software I48K onlyl Reliable and 
easy lo uee, Il uses tittle memory and once 
loaded into lamtop i l is almost invinble in use. 
Either normal or feet can t « selected and only 
a standard cassette recorder <t required AH 
tape commands can be u ied Cassette f 3 45 
plus 40p p&p. 

8y man order only 
send S.A.E. f c details 

N e s s M i c r o S y s t e m s ( Y C ) 
100 Drakies Ave. Inverness IV2 3SO 

371/7 

HORSE-RACING 
FORECASTER COMPUNTA -

puts your MICRO TO WORK! 
A serious, e u y to use program 
Mo record* to kooo or update 
Contains data o l leading 
lockeys • trainers et 34 courses 
High success rate 

Tape version available 
for: 
Dragon 32, Spectiurr. 
48K. Tandy COCO 
32K, 7X81 18K. 
ONLY 
f 4 95 Inc 
immediate delivery 

RED ROM DATA. 
Dept YC2, 
72 Lambert Rd 
Giimsby. Lines 
0N3? 0NR 

372/7 

LYNX 
KINCi SOLOMON'S MINKS 

A randomised , r o l e -p l ay i ng 
adventure. No two games are ihc 
same. Side 2 has two graphics 
programs i h i i show o f f the 
capabilities o l he LYNX. 

Al l for E5 95 inc p b p 
HARVEST SOFTWARE 

West Winds, Tredrngon Road, 
M a w y a n Forth, Newquay, 

Cornwall TR8 4OH 
358/7 

LYNX GAME, youve waned long enough, 
ntiw you can luvn 3omputci Attack for vour 
l.yni A siupmt) gaiiw <if »|Ki*l arvl skill (or 
your 48K Lyn* Sound colour onii Dropping 
action on one cjssorte for only t& 00 clioque 
niarked 'Imperial' 360 7 

PLAY DOMINOES on vour 12K Aco in A tom 
Realistic graphics Cassette P3.95 f rom M 
Exal, 16 Vawdroy Road. Drayton, Norwich. 

364.7 

lLARN your 'ah-or. Iti 48 Spectrum 'wo 
supei piogranmm only C2.75 lion Shaima 
Software 12 Baningtoe Court. Mutton 
Bromwood. Essex CM 13 1 AX 336 •' 7 

FULL a u e m l i w toi 4HK Spectrum nctuoea 
labels. Riroi dognosis dwfmabte <l»u laHes. 
conversjons puntouts. and more' only f 5 
price <nclu<fc«i docui^onlai.on plus Irst 
d.Mseemhlef Grjihem Cart Tuiibeth Rund 
Wor«woll, Norfolk 357 7 

ACORN ATOVA I2K - I2K (WHS T300I 
complete package f 130 Campbell atwr 7pm 
1011 9&4 387b 

367V7 

Please mention 
Your Computer 

when replying to 
advertisers 

ffinrw 
w CLASSIFIED 

ORDER FQM 
C l a s s i f i e d R o l e s 
llnoge 40p P«r word |Wn 15 words) 
prepayable 
Itnog* ad*mrl**T» thould umplata Ih* lorm 
pmvtdad In BIOCK CATHAtS fhonr numb* 
covnit oi 2 urordt Noma aid oddr*it to b* 
paid to/ ii uimd in odvrlitimeil 8o<r hlumber 
Il required « U 00 extra 
Display rotes per str (Mm Jscc) 
On« insertion : £fl JO 
three Insertions £8 30 
Six Insertions CS.OO 
Twelve insertions €7.SO 
D-uvny «M)rl««rt si-QUto/MoviCte separata 
copy andprelaraht, space by ohone 
(01 6613036/ 
M e t h o d of P a y m e n t 
Clnuuei etc, sliuukJ made puyuu'u 
lo Businee* Pre** Interneiionel Ltd, and 
c<o*Md I enclose h»(»w<:h 
cheqooPO lor 

P leave d e b i t my Acces i . V i t a B a r c l a y 
C a r a A m e r i c a n Expret i . D iners C l u b Int-
a t b e l o w 

P l e a s © Inser t t h e f o l l o w i n g a d v e r t i s e m e n t (n Y o u r C o m p u t e r C l a s s i f i e d S e c t i o n 

L I N A G E L I N A G E 

£ 6 . 0 0 

£ 8 . 0 0 

£ 1 0 . 0 0 

£ 1 2 . 0 0 

£ 1 4 . 0 0 

£ 1 6 . 0 0 

£ 1 8 . 0 0 

£ 2 0 . 0 0 

N o . of Inser t ions r e q u i r e d Q 

NAME I « M H include initials). 

ADOBISS 

] B o x N o . r e q u i r e d Y E S / N O 

SIGNATURE 

Posi to : 
Cut out the (wdei form t n j return 
together w i th your remit tmce to 
Classified Department. YOJI Computer 
Room H211. Quadrant Hojse. The 
Quadrant, Sutton, Surrey SM2 SAS 
(OH 861 3036 

P a y m e n t b y c r e d i t c a r d p l e a s e s t a t e a d d r e s s c a r d is r e g i s t e r e d 

D a y t l m e t e l . n o 

T H I S F O R M S H O U L D BE R E T U R N E D 8 Y A U G U S T 2 F O R S E P T I S S U E P U B L I C A T I O N 

Company fleprjreretf iVwmixw. 15153? <tnglandl Regisrerrd Office Quadrant House. Th* Quadrant. Sutton. Surrey SM2 SAS 
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Mikrogen is one of the longest established and most experienced companies in the home 
computer market. 
We market to such names as W.H. Smiths, Software Masters Psion/Sinclair Timex Corp etc. We 
also have our own rep network covering all retail outlets. 
Our reputation has been built on top quality software. 

CAN YOU WRITE 
TOP QUALITY SOFTWARE? 

To supplement our already highly successful range we are now looking for programs for all the 
popular home computers include games, utilities education 4- business software. 
If you feel that your programs can meet our high standards then contact us at the address below 
or Telephone 0344 27317. 

MIKRO GEN, 1 DEVONSHIRE COTTAGES, LONDON RD, BRACKNELL BERKS. 
38fl/7 k 

SOFTWARE! S \ STEM-SOF I INCLUSIVE 
FOR THE BEST FROM THE REST PRICES! 

S P E C T R U M D R A G O N JJ 

The Hobbit I48K) f 14 96 
Terror DakW I48KI (6 96 
Peneiralor I48KI (.6 96 
Tha Casile f 8 00 
Sty* CB.0U 
Volcanic Dungeon (48K) fS 00 

The King <J) ro.00 
THiking Android Attack (Jt 18.00 
Cosmic Zap 1J1 £ M 0 
Volcerwc Dungeon CS.OO 
t-hesa Cartridge CZt.OO 
Tele writer f49 95 

BBC M I C R O V I C 20 
Moon Raider Ib l E7.96 
Croaker(Bl f 7 96 
Killer Gorilla 181 f 7 95 
See Lord IB) £7.50 
Ch«s* IBI rs 00 
Multifile f 14 95 

W i w d and Princesa C5.96 
Scramblo C7.00 
Cosmiads C7.00 
Panic f"7 00 
Vic Gammon H 3KI f7.00 
Vic C h w s l + 16Kt f 7 00 

Lots more available for most micros. Send SAE for lists 

Please make cheque/PO peyabte to SYSTEM-SOJTT 

FREEPOST. ACKWORTH. PONTEFRACT. W YORKS WF7 7BR 

SPECIAL 
OFFER 

Deduct f 1 pel itrnr 
when ordering 
two or more 

370/7 

M133ILT Doloml your cities from tho deadly 
onslaught. Graphics game (or thr BBC 
Microcomputer (32KI only C5 00 mc To Paul 
Stevens. 11 Woodhurst Close. C m ton. 
Rochester, Kent. ME2 U U 293 /6 

EDUCATIONAL programs, spectrum 
junior ago range, SAE tor dew Is t 

48K, 
I to Computers 

For Education. 66 Dovecote Lano, Oldham 
OL4 4SW 

384/7 

i i i m JBUPELQACCK i i i m JBUPELQACCK 

W »M .Ml 
s o 

HNli' r*MH*hf*l*fl P9tU*f tilttr M jSUT • 
StUS/U Itrkt'it/ Stttt lit! M SMtWM 

EUNCA mooucis LTOeO 
LrtnlUiihiCapil f l ' . , 1 
SMtxu s cut am JWti £14-99 

IK UAJ Pmt FRfT 

LOOK OUT! 
COMING SOON:- ORIGINAL SOFTWARE. 

NO OTHER GAMES LIKE THEM! 
'SPACE LANES" + "DOOR SLAMMER" 

athedral 
from 

Ql two re 
3R9/7 

CAN YOU PLAY 
GERMAN WHIST? 

Then try your hand at winning against ihe Spectrum with 
this well designed program which will stretch you to your 
mental limits in this fascinating game. 

i 
Cost only £5.50 

\ \ *I 
Please allow 21 A • + 
days for delivery « 

Please send me game(s) at 
£5.50 (inc. p&p) each. I enclose a cheque/PO for £ 
made payable to B.J. Enterprises. 

NAME 

ADDRESS 

Orders To * 
B.J. Enterprises, 

Plot 669, Cranbrook Drive, Pinkneys Green, 
Maidenhead, Berks. 

389/7 
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MAN HUNT 
The most 
terrifying aliens 
yet seen on a 
Vic 20. 
Can you escape? 
or will vou be 
another victim 
of their 
relentless pursuit? 

MAN HUNT 
A great game 
from H F.S. 
only £5.95 
postage free to 
U.K. 

Order direct to 
H.F.S. 
35 Fenton Place, 
Portheawl , 
Mid-Glamorgan, 
CF36 3DW. 
Dragon version of 
the Manhunt 
coming soon. 

Please rush me cassette/s of MAN 
HUNT. I enclose a cheque/P.O. value £ 
payable to: H.F.S. Software, 35 Fenton Place, 
Porthcawl , Mid-Glamorgan, CF36 3 DW. 

NAME 

ADDRESS. 

POSTCODE... 

VANQUISHER (48K) 
All •ten̂ lici". it PaftoDk V*.' Vi «l«1 • - IM •nttf"^ S«rtto'< "*l ' tl Vw tu-r 

ri hut, v*' int ||M3W«» Wviwfl Ih>i»v w I' Kfvi tr t«i KIIM " • ui|h 
fS.SC nOntl fpfTwt'* *ra»niHI 

R I N f i O MfiK) 
Vow H»W» Mbi IliP nrnliWm <j1 If* W IM&& INl fcwpo C* llWi >n m«inrtg nf I -i ' \1» rimf EVIRV THING rmpir<** rr> yoti now Do wl h» dWnnxJ tftf** t a WiltW "1* p f<l Ifrii RINGS 
ffcOO Jt SotTk̂ t* <Mfd'i 

PARAQRAM (16K) 
Ahm yt«j *c» • • «vM«r» n> * s <r*J Oirtl ifdrut »««m J . •• hmv rtm fbi> fcf*tt • 'if It-ii • uha'.it: 
fS «t fiu'antni 

JERICO 2 (48K) 
Yo. icVii* t̂ Mttn" H Vt>. h»ify»ir rttrij i t «citw*«rt li htff V3J Of W/ • ii" twv » »<i»t iMtfM »»»- »i«t It"**? <tor ' "n Tiuirpwl 
fl 9?. **. S' »i »>* 9tartt 

FARMER HORACE (18K) 
H r̂K^ l̂̂ îWirt* Irir rfV V-"* 
»-»«TI |*|M be* Ml"1 lti»i fif'tp v-» i i» i f ii * 

- MMl no* • • y i I »• •' yaim*f 
i' .41 hi* Tffl -lit* H|v'«i •» 
mil i * ro j 

PECTRUffl 

ORIC - I 
PARAORAM I4HKI 

f t 00 

Jt Htl-O i I4VKI 
rtiw 

VANOUISHFfl l4*KI 
« 60 

RINOO l«KI 
16 50 

KI IO l iMl l DIHTIIIIIQTtOM *r 

P.C.S. 

• • • • • • • • • 
Elephant 
f o f l u i a i e . K 
<1 m i l l l t d K u r n h i n i B - k . h l , . < 1 . 1 

A 
AF Softworo 
AGF Hardwara 
Acorn Cornputofs 
Acorn Ponpherals 
Afdoc 
Aimgram 
Amersham 
Antrt)^ 
Arcadia Software 
Arroi/wofi 
Artie Computing 
Audio Computers 

B 
Basicai«> 
Bt-cBuy 
Bellflower 
BiPak 
Biidgo Software 
Bticon Ltd 
Butfor Micro 
Bug Byte 

C 
C Tech 
COS Micro Sysierns 
CP Softwaic 
Calpac Cornputcrs 
CambndQC Micro 
Camel Software 
CnmpbHI 
Cardigan Software 
Cascade 
Centrepods 
Colvin Computers 
Compron Systems 
Computer Addons 
Computer Coricepi 
Computer Corner 
Computer Market 
Computers For All 
Compm 
Correlt Software 
Crystal Computing 
Cvbergram 

D 
OJI 
Diamond Software 
Deans Electronics 
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86 

10. 11 
98 
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37 
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22 

100 
102, 103 
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132 
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50 

176 
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100, 101 
19 

192 
134 
72 

177 
67 
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36 

168 
37 

87 
147 
196 

Delta Research 37 
Disking 35 
DK Tronics 138. 139 
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THE RAMPACK 
STL M I C R O P E R I P H E R A L S - M A D E IN ENGLAND 

£19.95 

9 
r^ A O F K i a 
[ D W J I < 9 1 H ( D | [ j 1 * ] I T T * ^ • l i l t 

.mr r N M 

EXPANDABILITY: 
fu l l details w i t h the tampack . Y o u can choose now or later var ious opt iona l extras: / 
• The Keyboard Sounder: A tone is produced every t ime you press a key. Y o u can also p rog ram the / r v > 
Sounder by USR 699 / ' 
• The X - R O M system: based on the N E C 8255A chip. The system provides direct connect ion t o / ^Jv 

an E P S O N printer (or s imi lar ) and A T A R I joyst ick. Programs E P R O M S . auto-runs / A t f J 

c f 

/ AT 

software and is supplied w i t h 8k ut i l i ty R O M contain ing 21 preprogrammed funct ions / , / V 

> 

conveniently cased together with the R a m Pack 
Various software on R O M s •<fMj 

S P E C I F I C A T I O N S : 

• Memory Capacity: 16k bytes 
• M a x i m u m speed: 200ns 
• Use exclusively Sinclair P S U 
• Absolute stabil ity w i th a bui l t - in 

auto lock ing system, incorporat ing 
special ant i -wobble ridge. 

Fur ther hardware add-ons: 
• The H A R D TOP Keyboard Overlay: 40 professional keys are 

posi t ioned over the actual keyboard mak ing typing m u c h easier. The 
H a r d Top overlay is f inished in the same qual i ty s tandard as our 
other products 

• The 8 0 C o l u m n Card : Releases the ZX processor f r o m picture / i , 
display, therefore, the ZX runs always in fast mode. The screen ^ 
will have a p rogrammable size, up to24 l ines x 80 / / • X ' 
characters. U D G (User defined Graph ic Characters) 
is s tandard ^ ^ 



Imagine games available from 

W . H . S M I T H , B o o t s , 

J o h n M e n z i e s , D i x o n s , 

L a s k y s , P h o t o m a r k e t s U . K . 
and all other good 
Software Outlets. 

the name 
of the game 

Imagine Software, Masons Bui dings, Exchange Street East, Liverpool, Merseyside L2 3PM 

Any of these games for just 
inc lud ing first class post, 
packaging, VAT a n d an 
mCOMDmONAl 
LIFETIME 
GUARANTEE 

II you have any diff iculty in 
obtaining any Imagine Games 
t ing Imagine Direct on 
051-236 6849 to place 
your order. 

£K50 
EACH 


