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Denmark 
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Germany 
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Now Zealand 
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9.50 

310.00 
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4300 
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HOW BRITISH 
ADVENTURE 
WRITERS BEAT 
THE YANK 
AT THEIR 
OWN GAME 

g^fe 
:kboogie, Ramdisc and Waves 
c - u p and Space Eggs 
Screen and BBC Beebski Beat 

Plus BBC/ 
Electron Jump 
Jet and CBM-64 

Death Trap 



The bugle has sounded. 

Ifs time to hit the trenches for a 
fun filled contest of bravery and 
tactics. 

Your mission: recover the supplies 
that are scattered across the 
playficld while avoiding enemy 
troops trying to do exactly the same 
thing. 

You've got rocks, trees and trenches 
to shelter you from fire, but only 
your speed, and wits can protect you 
on the long open stretches you 
must cross. 

And there are the mortars... 

Doughboym will give you hours of 
excitement trying to out-wit some of 
the cleverest opponents your 
computer can throw at youl 

CASSETTE 

Quasimodo likes bells. They make him feel good-they make him happy-they are his friends. 
Ail Quasi wants is to be left alone, but those nasty soldiers think that he stole the royal Jewels. 
Quasi didn't steal them! 

Quasi wants the soldiers to leave him alone. They hre arrows at him. Quasi doesn't want to. but 
Quasi will throw big rocks at the soldiers. 

Quasi knows a secretl Quasi knows where the jewels have been hidden In the casUe and only 
• •• Quasi can climb there! 

r,0W Dol$e has 5lirTC<1 UP thc bals 'n be,fT>-Quasi tetter jump 
» V T 7 V A away from those batsl 
f |7 j | ( E ^ \ * \ Quasi think he got up on the wrong side of bed today. 

U.S. Gold Limited 
Unit 10, Parkway 
Industrial Centre 
Heneage Street 

Birmingham B7 4LY 
Telephone: 021-339 8881 

Telex: 337268 A U.S. GOLD/OCEAN 
JOINT PRODUCTION 
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Atari 520ST review: page 40. 

ACT FIE: page 47 for review and page 85 
for competition. 

• i n N E W S : M S X I I ; O r i c rescue; 

I L . .Sinclair latest. nL E T T E R S : M a x am v ind ica ted ; 

A headmaster writes; Hackers. 

21 F I R S T B Y T E S : Handy peeks and pokes to get beginners animated; stuff you need to 

know to get into the modem mode; programing snobbery. 

25 H A R D W A R E H I T L IST : As real live tortoises get more and more expensive why 

not get a turtle? We coax Valiant out of its shell. Also Star printers. 

27 S O F T W A R E S H O R T L I S T : Programs for softies; with the tlower fairies in El idon, 

chewing chocolate with Charlie, and the cut-price clockwork toy massacre. 

O C Q U E S T C O R N E R : Keys o f Hope Tyrann and Mindshadow. New adventure 

w U releases reviewed by Hugo North. 

H O W B R I T I S H A D V E N T U R E W R I T E R S B E A T T H E Y A N K S A T T H E I R O W N 

G A M E : James Hartley flies the flag for British software houses. 36 
40 B A T T L E O F T H E S U P E R M I C R O S : Kathleen Peel unmasks the Atari 520 ST. This 

year's model or a computer for a generation? 

47 F I R S T B I T E O F T H E A P R I C O T : The Apricot F-1E; dinosaur or dream machine? 

Elsie Dee assesses the fruits o f experience. 

/% O T E L E V I S I O N M O N I T O R S : Square-eyed Luke Theodossiou adjusts his horizontal hold 

• and tunes in to find out which monitors will cut your Optrex bills 

50 C O M P E T I T I O N R E S U L T S : W h o 

won the Atari competition. 

( T O B B C / E L E C T R O N , J U M P J E T 

U fc. A S S A U L T : A v i f fw i t h Brian Lewis. 

C C S P E C T R U M B A C K B O O G I E : This little number by Timothy Clos will repeatedly 

w U p l a y a piece of music without interfering with the running o f your own programs. 

B B C B E E B S K I B E A T : Fintan Cu lwin produces simple interrupt driven tunes to 

accompany your games. Part o f a series. 58 

f * / L A M S T R A D CPC-464 S P A C E E G G S : A colourful asieroidesque game which gives a 

68 
" 7 1 1 B B C D A T A B A S E S : John Dawson 
# u < 

"whole range of colours and provides mode 0 size text by Christopher I.eigh. 

S P E C T R U M R A M D I S C : Ro Richardson lets you load and save program and code very 

fast without anv extra hardware. 

'disseminates information. 

n n S P E C T R U M T O T H E T O P : Julian 

# Cm Wood and the smooth-scrolling graphics. 

76 C O M M O D O R E 64 D E A T H T R A P : The seconds are ticking away. Can you defuse 

the suspecr devices? A real nerve-tingler from Richard I lamcr. 

81 
85 
88 

S P E C T R U M W A V E S : Timothy Closs 

waves. 

o O C B M - 6 4 M O V E S C R E E N : Rae West 
o Z , .does some screen shifting. 

Y O U R C O M P U T E R G R A N D £2500 C O M P E T I T I O N : First prize Apricot F-1E with 

colour monitor, second F I E with monochrome monitor, third — an F-1E. 

ZX-8I P O N G Y : You arc a penguin. Ice-blocks make you nervous. You have just typed 

in M iquc l van Smoorenburg's program. Have an ice day. 

92 
95 

T E I . S O F T : Your Computer software down the phone. This month: CBM-64 Deathtrap, 

Spectrum Backboogie and Spectrum To The Top and BBC J ump Jet Assault. 

CBM-64 S P A C E J U N K : You are a space junkie. You have been typing this codc in for 

five months. Now the mission dxaws to a close. A nation mourns. 

96 A M S T R A D B A C K U P : K R I.aslctt's 

program for honest readers. 

R E S P O N S E F R A M E : T im Hartnell 

answers readers questions. 

1 f l 1 S O F T W A R E H L E : Ten pages of 

I U I software for most micros. 

99 
1 9 O D A T E B A S E : Paul Bond rounds up 

I £m Cm forthcoming computer events. 

Jump Jet Assault: page 52. 

Cover shot ̶ Brits beat Yanks in 
adventure writing: page 36. 
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S am e o f t h * film b y 

WOOLWORTH 

m y i j f f f m t m r . 

M ' l / f f j j i 
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>,• l W M ^ 

Quicksilva Mail Older, 
P.O. Box 6, Wimbome, 

I Dorset RA21 7PY. 
k Telephone (0202) 891744 

s^cctod trtkw available at 

WH SMITH 
ffiEMB and l ead£ mulUtrfe rcUikrc and ipcciafcit 

computer ifores. 



m i l 
GAME 

R 
» Eight fiery opponents, each with their 
own distinctive fighting style. 
•Smooth-scrolling camera action, giving 
the best view of the fight at all times. 
• Furious three minute rounds with 
'knock-down' and knock out features. 
•Warm-up and 'Autoplay' sequences. 

• K.O. Meter, Best K.O. Time, Score and 
Bonus displayed on screen. 
•Additional boxers to load from tape. 

Hall of fame. 
• Endorsed by Heavyweight 

Champion - Frank Bruno. 

f f l M m z M z i ^ B ^ w fc; 111 

li 'c 
fij! C A W ^ V - ^ ^ H V ^ V ' H 
i n : . . . M . 

m 

Eltte Systems Limited Anchor House Anchor Road Aldridge Walsall west Midlands Telephone (0922) 55852 Telex 335622 SPETEL C 



Sinclair 
Flat Screen 
_ T.V. . 

S A V t O V t R 

New Products! 

Super Computer Offers from Spectrum 

Not ail t torat carry every advertised item please phona before making a journay - prtcaa correct at t ime ot going to pre%» EAOS 

Commodore 64 
Business Package 

Spectrum 
Price 

Only f ?3 with Spectrum Chargecard* 
APR ft°> (variable! « Commodore 64 Compute i • Commodore MSP801 printer 

a Commodore 1541 discdr ive • Plus"Future Finance" 6 "Casy f i le" 

Spectrum 
Price 1 

I T T T T I U 

l T T T T T T T T I t T f 
j I I l -'• 1 ! . . : . ! I I 
S L : J i i .i 
j ' • Pin sh trp picture a blight, dear k . 

image aimoit anywhere, anytime • H I 
• Powered from lonR Irfe lithium batten« V ^ ^ 

or via optional n um adaptor ^ r j ' M 
• Receives UHF broadcaiU anywt»ere L 

(cxcept Francc and Communist B'«x) ft^ ^ ^ 
e Complete with Intrrpj] WdawayaerUl. ^ ^ W M. ' 1 
personal earphone and yivirt icdt carrying 
cave and battery 

AectssoricK 
Optional maim adaptor £7.95 
Sparc batteries, pack at 3 C9.95 y T T 

Only £8 monthly with SpoctrumCharqocard*APR298c«-.(variaW«> 

Regular price 
i if brought 
I separately 

£359.87 
MSX Package 
a IICV a Goldstar MSX Computer 
a Mitsui quick data drive 
a Power supply for quick data drive 
a Two discs fof quick data drive 

Only £13 monthly with Spectrum Ch.nqocaid* 
APR 2<> 8% (vatiabtu) 

Enterprise Computer 
• HAM 64K expandable to 3 3 me¦^>t>ytes 
a ROM-lBKir«tixl'nqBASlCcanriri9t;expaiHji.t^>ui>to3 9mrHj.-it>ytc3 
• Vrjiy sophisticated operating system, providing a dynamic memory 
management technique around a Z80A processor runnmrj 4MHz 

® Boil: m word procossoi 
• G'aphicsie:>otution up toG/2x!> 12. oofouir.u¦>to2;>6onsor.-«!n 
• Stereo soundfrom-t voices OverSoctavOS 
• FuIiy structured ANSI standard BASIC 
• Keyword. 68 tutltriivelkeyss.spacctvir.iiuJ built n»ioyr.ticK 
• 2 external jOysticK ports. 2cascotto intortacos 
• Parallel printer porl. RGB monitor output 
• Ful! expar.s»on poas.il)K» via;i 64 way interlace 
• RS^23 scnal interlace and buiit-m network lor up to 3? computers 
• Cartridge ROM bay. to64K Sinclair Spectrum 4-

"Fantastic Value for Money" 
• 48 K RAM a 10 octave sound 
• 8 COk>urs e Professional keyboard 

CWyCA monthly with Spectrum CNwaocard* APR 29.8% (vanaWcK 

v v with built in 

BBC Model B Spee£h
0«s,ser 

Only r I ri monthly with Spectrum Cfy.VQOCard* APR 29 (vanaW 

Atari 800XL Starter Pack Spectrum 48 
Plus 

FREE! 
Software 
6 Pack 

OniyC i t monthly with Spectrum Chaigecaid* APR29 8Mvariobtol 

Mitsui Quick Data Drive for MSX Computers £ 139 . 95 
Mitsui Quick Data Diskette. £3 . 99 
Cumana Electron inter lace £ 149 . 9 5 
Commodore Businet . iPack. i t je £ 5 49 . 9 5 
Quendata DMP1100 Printer £ 2 69 . 9 9 
Juki 2200 PorlaWeTypewriter/Daisywheel Printer . . £ 343 . 83 
Canon PW1080A Printer £ 349 . 00 
Eleohantb ' i Diskettes HQ BoxHrom £22.SO 
System 2 0 00 c ompu t c r 0 e s k a n d Monitor Bndye £ 49 . 9 5 

Includes; 
• Atari 1010 data recorder 
• Introduction to 
programming software 

• Pole position qame cassette 
• Demonstration cassette 
OVyC8 monthly with SorctrumCh Only C8 monthly wwlh Spectrum Ch,.r.>H-jird' APR 29.0% (v.vwiNel 

« 

i 

L - •• ll 
C H A R G E C A R D 

Up to £1000 
Instant Credit 

•There's up to £1.000 worth of Instant Credit 
available on a Spectrum Chargecard. See your 
local SPECTRUM dealer for written details (UK 
mainland only). Typical APR 29.8%. 

Latest News 
foruptodate, informations offers from 
SPECTRUM - see PRESTEL page 
600181 for details 



Super Value 

Printers & Disc Drives 
from Your Computer Specialist Nationwide 

Brother EP-44 
Printer/Typewriter 
•Transforming Office Machinery", runs 
Brother's slogan - with these super-
compact battery powered type-writers 
ifs easy to see why. 

• Top quality thermal head 
• 4 K of text memorise (3 A4 pages) 
• Centering if required 
• 15-digit LCD display for pre print 

corrections 
• Lino-by-linc edit facility 

Only £ 11 monthly with Spectrum Charflvcard*. 
APR 20.8% <var.abln> 

Brother M1009 Printer 
• SO COS 8idircctional printing 
• normal/enlorged/condensed'emphasized/Flite 

/superscript/subscript characters 
• Centronics inteilaco 
• Optional HS?3? Interlace 
Only £9 monthly with Spectrum Charoecord*. 

APR 298% (variable) 

Brother HR5 Printer 
with Commodore Cable 

> Top quality Letter-quality « Bidirectional pnntinq 
daisy.vheel printing 9 Tractor-fod paper or 

> Bntwecn 13 and 18cps singto sheets 
Only PA monthly with Spectrum Chnrgecard* 

APR 29.8% (variable) 

J luki 2200 Printei r 
new 
jF iffififfr*** 

Electronic datsywheel 
typewriter with RS-232C or 

L a Centronics Interlace (or 

t o CDC 
• 10/12/15 Cpi pitch 
• 12 inch paper width/9 inch 

print width 
• Normal/decimal tabs 

Only CIS monthly with Spectrum Chajgecard* 
APR 29.8% (variabloi 

Quendata DMP 1100 Printer Juki 6100 Daisy Wheel Printer 
Bi-directional printing 

• Norm.Wenlarqe<VCOrxicrYScd/Elito/charactcrs 
• Centronics interlace 
• Optional RS232 interface 
Only £12 monthly with Spectrum Charqecard' 

APR 29.8% (variable) 

• 20cps(»v, ->8cpsShannon TexO 
• 10/12/15 or Proport ionol ch aracte r spacing 
• Bidrectionallr>ction-l»»wd 
• Tractor-feed or cut paper 
Only £17 monthly with Spectrum Chargecard* 

APR 298% ivatiawej 

Commodore 1541 
Disc Drive 

• 5 "ftch disc 
• Expansion bus lor other peripherals 
• Buil! mdisc controller and operating system 
Only £9 monthly with Spectrum Chargecarrt-APR 29.8% (variable'. 

Amstrad 3 " Disc Drive 
• 3 inch dine.drive o CPM& Logo 
• SinglrrSKloft.doubio • Built in power supply 
density • Complete with interface 
Only £9 monthly with Spoctrum Charqocard* 

APR 29.8% (variable). 

Cumana Disc Drives 
NEW LOWER 

PRICES 
• 91 O o 

E 2 3 B B 2 3 

NEW LOWER 
PRICES 

CSX 100 40 Track 100K SS £124.95 
CSX 200S40/80 Track 100KSS £159.95 
CSX 400S40/80 Track 100K SS £ 189.9S 
CS 200S 40/80 Track SS with PSU . . . . £ 192.95 
CS200D 40 Track OS with PSU £169.95 
CD20040 Track Ouai Onve 
with PSU £294.95 

CS400S 801 rack DS with PSU £219.95 
CD 400D 80 Track DS Oual Ons-e 
with PSU £325.95 
CO 800S Oual 40/80 Track OS 
with PSU £414.95 
Ctimana351 SS40Track3W Drive . . . £159.95 
Cumana354 DS 80 TrackS'/:" Drive . . . £229.95 

Opus Disc Drives 

Opus 5101 tOOKSS 40 track 
Opus 5402 200K DS 40 track 
Opus 5802 400K DS 40/80 track 
Opus 58020 2x400K 
OS 40/80 Track £499.95 

Entrepo Quick Data Drive 

Only £8 monthly with Spectrum Chargecard* 
APR 29.8% (variable) 

• Quick operating system 
« f xti:» bbin mlcrowafer and operating manual 
Only £8 monthly with Spoctrum Chargecard* 

APR 298% (variable) 

• v 'New 
Exclusive' 

Mitsui Quick Data 
Drive for MSX 

A h o a v a U M * 
MSX Printer Lead £19.9S 
MSX Monitor Lead £3.95 
MSX Ouckshot I Joystick £9.95 

Canon PW-1080A ' lRotronicsWaferDrive 

HfW 
Dot Matrix Printer 
• ICO CPS 
• 8id:roctional printing in text mode 
m Normal/enlarflecfcorxlensed/ 

corKlensed/enlarged'Elitc/ 
fchto omargcd/chnrncters 

• Centronics interface 
0 Optional RS232 interlace 

Only £ 1 / monthly with Soectrum Choroccard 
APR 298% (variable) 

• Versatile twin ciatadrive 
for the ZX Spectrum 

• Twin 128K drrves 
• t 6K .C4Ko i 120KW«ffi;> 

Only £8 monthly with Spoctrum Charqecard* 
APR 29 8% Iv.iriablot 

Datafax Disc Interface 

Allows you to run 3-3%" or SV*' disc drives with 
Spoctrum or Spectrum Plus 

Only £8 monthly with Spectrum ChargocardV 
APR 298% (variable) 

Spectrum Computer Centres have no connection whatsoever w t h the ZX-Spectrum Computer manufactured by Sinclair Research Ltd 

Computer 
Dealers 

or prospective dealer:: II you would like to 
know more about becoming a SPECTRUM 
APPOINTED OLALCR on an exclusive 
area basis, please write to Bob Cleaver, 

Grout Spectrum roup PLC. Hunting 
Hitchin. Herts SG4 OTJ. Teh (0462) 37171 

Gato. More from Spectrum 



Super Value 

Monitors &T.V.'s 
from Spectrum 

Fidelity Prism Monitor Fidelity CM 14 
forusewTUi ,,. m • • n ' 

the Sinclair QL M O I I l t O r 

Only £9 monthly with Spectrum Charoecard-
APR 29.8% (variable). 

Only £9 monthly with Spectrum Chargecard* 
APR 2 9 8% (variable). 

Commodore 1702 

230 14" colour, sound 
monitor 
PAL/RGB composite 
Tint and volume 
controls 

Only E10 monthly with Spectrum Charaocard* 
APR 29.8% (varuiWc). 

Microvitech Cub 
1451 Monitor for use with the QL 

Only £ 12 monthly with Spectrum Chargecard*. 
APR 29.8%(vanablO). 

Microvitech Cub 
452/1431Monitor 
Standard Resolution 
for BBC 

Only £10 monthly with Spectrum Chargecard*. 
APR 29.8% (variable). 

AVT 
Monitors 

• Available in Green or 
Orange screen displays 

• Glare or Non-Glare screens 
• For office micros, or 

personal computers 
Only C8 monthly with Spectrum Chargecard-

APR 29.8% (variable) 

Super Value 
Accessories 

Super Value Package for Spectrum 
Currah Microslot for ZX Spectrum 

Currah Microspeech for ZX Spectrum 
• DK Tronics single 

port joystick 
interface 

• Quickshot II 
joystick 

SAVE OVER 
£5.00 . . 

• On ly £8 monthly with Spectrum Chargecard'. Regular Pr ice i f b r o j i t f i t 
APR 29.t j%(variab!f; Separately £ 46 . 85 

Joystick Converter for 
CBM C16 Plus 

Quickshot 2 Joystick 

MVgt Regular Price 
£15.70 

SAVE £2.75 
Only £8 monthly with Spectrum Chargecard-

APR29.8%(vanablei. 

DK Tronics Dual Port 
Interface for Oric Plus 
Interceptor Joystick 

wm. Trm' 
Regular Price 

£21.95 

SAVE £3.00 
OntyC8 monthly with Spectn jm Cbargecard-

APR 29.8% (variable) 

'Unique to Spectrum Authorised Dealers' 

DK Tronics Single Port 
interface Plus Quickshot 

II Joystick 
for the Spectrum 

Only £8 monthly with Spectrum 
Charoecard- APR 29.8% (variable). 

Omega 
Data Recorder 

Tatung 
14" Colour T.V. 

]L v fcu 
I S E R 
{ f ' f w 

TV/ RGB 
switchable 
8 channels 
14" tube 

Only C10 monthly wi th Spectrum Charoecard* 
APR 2 9 8% (variabkt). 

Sanyo CRT36 Monitor 

Only C8 monthly w.th Soectrum Cbaroocard* 
APR 29.8% (varunble) 

with Azimuth Tape 
Plus Gemini Carrying Case 

inc. 10 x C12 
cassettes 
SAVE OVER £3.00 

OoJyta monthly w i th Sooctrum 
Chargecard'. APR 298%(vanablc) 

• • n u s ue 

™ c ir 

Wtwt 
fif J J I C c i 

Cheetah 
Infra Red Joystick 

Plus Currah Microspeech 
For Commodore 64 

wjgt 
tc> I Cha 

SAVE OVER 
£4.00 

Only £8 monthly wi th Spectrum 
Chargecard' . APR29 8% (varia bte). 

System 2000 Desk 
Movab le b r i dge 
She l l be low wo rk 
finish surface 

At t rac l .vo des i gn 
wi th na tu ra l p»ne 
f in ish le<js a n d 
Support raits ana 
magnolia l a g 
u r \ i su r faces 

Only £8 monlhfy wi th Spectrum Charnocard" 
APR 29.8% (variable). 

Not all «toret carry every adverti»ed item p l a n e phone before making a journey price* correct at time ol going to pram* E&OP 

C H A R G E C A P O 
Up to £1000 
Instant Credit 

•There's up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your 
local SPECTRUM dealer for written details (UK 
mainland only). Typical APR 29.8%. 

Latest News 
for u p to date, i nf orma t ion & of f ers f rom 
SPECTRUM - see PRESTEL page 
600181 for details 



Your Computer Specialist Nationwide 
There's one near you! 

AVON 
MATH bortware Hys. 12 York Si 
T«l (0225) 61676 
WESTON-S-MARE K fi K Computers. 
32 Al l ied St Tel (0934>41932-1 

BEDFORDSHIRE 
B I 6 6 L E S W A 0 E HCCS L td . 22 Market Sq. 
Tel: ( 0 767 ) 318844 
DUNSTABLE 0o rman$7-11 Broad Walk 
Tel ( 0 582 ) 65515 
LUTON Terry Mere 49 George St 
Tel: (0582) 23391 /2 

BERKSHIRE 
BRACKNELL Computer Centre 44 the 
Broadway Tel (0344) 427317 
REAOINC Reading Video Centre. 73 Whit ley 
S t Tel (0734) 751690 
SLOUGH MU Games and Computers 245 
tojh S t T d (0753) 21594 
WINDSOR Gadgets 30 Peascod S t . 
Tel. (07535) 67211 

BUCKINGHAMSHIRE 
CHESHAM Rcod Pbotoqraohy S Corop-
uters. 113 High St l e t (0494) 783373 

CAMBRIDGESHIRE 
HUNTINGDON T.S.C. Electronics 3 A l l 
Saints Passage. High St 
Tet (0480) 411579 
PETERBOROUGH IoqiC Sales. 6 Mxlgate 
Tt l (0733) 49696 

CHANNEL ISLANDS 
GUERNSEY Gruts, 3-5 The Pol lc t l St Peter 
Port Tel: 104811 24682 
J E R S E Y Audio & Computer Centre 
7 Peter S t St Hefcer Tet (0534) 74000 

CHESHIRE 
AtTRINCHAM Mr Micro 28 High St 
Tel ( 0 6 1 ) 3 4 1 6213 
CHESTER Computer l i nk . 21 St Werfturgh 
S t Tel (0244) 316516 
CREWE Microman Unit 2. 
128 Nantvnch Rd. Tet (0270) 216014 

CLEVELAND 
MIDDLESBORUUGH HcKcf lna & Brown 
206 Unthorpe Rd Tel (0642) 222368 

CORNWALL 
SAITASH C & J Videos. 85 St. Stevens Rd 
I d 0 7 5 55 5585 
ST AUSTELL A B & C Computer* Duchy 
Hcose. 6 A y hw r Sq 
Tel (0726) 67337 

CUMBRIA 
BARROW IN FURNESS Cumbria Audio 
Visual A Electrical (C A V E ) . 4 8 Cavendish 
Street Tel (0229) 20109 
PENRITH Penrith Communications. 
t 4 Castlegate. Tel. 10768) 67146 
Open MorvFri til l 8pm 
WHITEHAVEN P D Hentfren 15 K.ng S t 
T # 10946) 2063 

DEBBYSHIBE 
AlFRETON Gordon Harwood 69 -71 High 
St Tel: 10773) 832078 
HEANOR Logic Electrical Engineers God 
(rey SL Meaner Derby Tet (07731 769B0 

DEVON 
BRIXHAM Oiscus Computers. Beach 
Acproach. Tel (08045) 55532 

EXETER Seven Counties (Computers) Ltd 
7 Paris Street Tel (0392) 211211 
EXMOUTH Open Chan-el. 30 The Strand. 
Tel: (0395) 264408 
PLYMOUTH Syntax L td . 76 Cornwall 
St Tel: (0752) 2 8 / 0 5 
TIVERTON Actron Micro Computers. 
37 Bampton S t Tel: (0884) 252854 

DORSET 
DORCHESTER Seven Counties Cp t i * 20 
High Street East Tel- (0305) 66022 
POOLE Laredowne Cp'.r Centre 14 A/ndaJe 
Centre Tel (0202) 670901 

OURHAM 
DARLINGTON McKenna & Brown. 
102 Bondgate Tct (0325) 4 5 9 / 4 4 

ESSEX 
BASILDON Godfrey's 28 -32 cast Walk. 
Tel. (0268) 289379 
BASILOON Godfrey's Computer Cw i f e . 
5 Laindon Mam Centre Laindon 
Tel: (0268) 416747 
CHELMSFORD Maxton Hayman Ltd 
5 B rwmf i cM Rd. Tel: (0245) 354595 
GRAYS H Reynolds 79 Orsett Rd 
Tel: (0375) 5948 
SOUTHEND Compuler Centre 332 London 
Rd Tel (0702) 337161 

HAMPSHIRE 
BASINGSTOKE F i s h ' s . 2 -3 Market 
Place Tel (0256) 22079 
PORTSMOUTH (Waler loovl l le )G B 
Micfolarel. London Rd. ! 0 « i . Co-op) 
Tel ( 0 / 0 5 ) 259911 
SOUTHAMrTON L1 .C l td, . 112 East S t . 
Tel: (0703) 333958 /24703 

HEREFORD 
HEREFORD Mekjray Hi-Tcch L td . 53 /54 
Commercial S i r . Tel {0432) 275737 

HERTFORDSHIRE 
POTTERS RAR The Computer Shop. 
197 High St Tel (0707) 4 4 417 
STEVENAGE 0 J Comcxiters, 11 Term 
Square T d (0438) 65501 
WATFORD SRS Microsystems L td , 9-1 The 
Parade High S i Tel (0923) 26602 
WELWYN 6ARDEN CITY 0 J Computers, 40 
Fie lheme Rd. 7K: (07073) 28435 /28444 

HUMBERSfDE 
BEVERLEY Con f u t i ng Wor ld 10 Sw a b / s 
Yard Dyer Lane Tel (0482) 881831 
6 R I M S R Y RC Johnson Ltd.. 22 Fnafgate. 
Rjvcmead Centre Tet (0472) 42031 
HULL The Computer Centre 
26 Anlaby Rd Tel (0482) 26297 

ISLE OF MAN 
DOUGLAS T H Colcboum l t d . 
57 -61 Victoria St Tet (0624) 3482 

ISLE OF WIGHT 
COWES B e i w & S on 15 Bath Rd 
Tet (0983) 297181 

KENT 
BECKENHAM Supa Computers Ltd 4 2 5 
Croydon Rd. Tel ( 0 1 ) 6 5 0 3 569 

BROADSTAIRS Video Vision 19 /20 Wil low 
Court, S i Petefs Park Read Tct (0843) 
63284 (No Early Closing Day) 
BROMLEY Computers Today 31 Market 
Square T d (01) 290 5652 
CANTERBURY Canterbury Computer Centre. 
56 57 Palace Street Tet (0227) 62101 
DOVER Kent Photos & Computers. 4 King St. 
Tel (0304) 202020 
RAINHAM Microway Computers L td . 39 
High S t Med way Towns. Kent 
Tel (0634) 376702 
SEVENOAKS Ernest f ie lder Civnputers. 
Dorset Street. Tel (0732) 456800 
SITTINGBOURNE C o n f e r s PkiS.65 Higl i 
S t Tet (0795) 25677 
T U N B R I 0 6 E WELLS Modata 
Computers Ltd 28-30 St Johns Rd 
Tel (0892) 41555 

LANCASHIRE 
PRESTON 4 -Ma t Computing L td . 
67 Friargato Tel (0772) 561952 

LONDON 
E6 Pctcrvals. 85 High St North. East Mam 
Tel (01) 4 7 2 8941 
E l 7 Erol Computers L td . 125 High Street 
Wai thamste* Tet (01) 520 7763 
EC2 Devion Computer Centre 155 Moofgale 
Tel (O i l 638 3339 / 1830 
N14 Loqic Sales. 19 Broadway. Ihe Bourne. 
Southgale Tel ( 0 1 ) 8 8 2 4942 
N20 Castlehurst Ltd 1291 High Rd 
Td: (01) 446 2280 
H W11 Computers Inc . 86 Goldcrs Green Rd 
Tel (01) 209 0401 /0279 
SE1 Vie Oddcn's 6 London Bridge Walk 
Tet ( 0 1 ) 4 0 3 1968 
SE9 Square-Deal. 373-375 Footsciay Rd 
New Elthsm Ter ( 0 1 ) 8 59 1516 
S E 1 5 Castfehurs' L td . 152 Rye Lane. 
Peckham T d (01) 639 2205 
W l Computersoi WigmoreSt . 104 Wymo t e 
SL Tct (01) 935 2 452 
W l V i w o - F o t aM - 1 6 Quadrant Arcade. 
Regent Street Tel (01, 437 5336 /5471 
W l Some Fo t oA Vicro Centre 256 
Tottenham Court Rd Tel (011 580 5826 
W1 Ramsorr. i FdQfware Road. 
Tel: 01 724 2373 

GREATER 
MANCHESTER 

OLDHAM Homes Bunness Computers I td . 
54 Yorksr- r e S t Tc 0 6 1 ) 6 3 3 1 6 0 8 
ROCHDALE Home & Business Computers, 
75 Yofks iwe St reet Tet (0706) 344654 
SWINTON Mr Micro Ltd. 69 Partington 
Lane Te: (06 ' . ; 725 2282 
Late Night Fr<jay 
WIGAN W.'dif lg Ltd 11 Mesncs S t 
Tel' ¦ 0942 i 44382 

MERSEYSIDE 
U V E R P O O LHomes Bus«es$Cp ! r s3 l Bo6d 
St Tct (051) 708 0428 
LIVERPOOL Beaver P j d o 20-22 White-
chapel Te< (051) 709 9898 
LIVERPOOL (A int r ta) Hargreavcs. 31 37 
Warbrack Moor Te: ( 0 5 i ) 525 1782 

MIDDLESEX 
PINNER S p e c t r i n 91 Field End Rd. 
Eastcote Te! (01) e68 6830 / 6860 
UXBRIDGE . < L Computers. 7 Windsor S t 
T d (0895) 51815 

NORFOLK 
KING'S LYNN Computer Plus. 40 Conduit Si . 
Tel (0553) 774550 
NORWICH Norwich Camera Centre 20 
White Lion $tr. Tel" (0603) 612537 
NORWICH Spectrum. 11A Castle Meadow 
Tel (0603) 663796 
THETFORO C B S Micros 21 Guildhall 
S t reet T d (0842) 61645 

NORTHAMPTONSHIRE 
NORTHAMPTON Dormans.22 Princes Walk 
Grosvcnot Centre I d (0604) 37031 

NOTTINGHAMSHIRE 
NOTTINGHAM Jacobs Computers. 
13 Mi&Jfcgatc Newark 
Tel (0636) 72594 
WORKSOP Compulagratix. 132 Bridge St 
Tel (0909) 472248 

NORTHERN IRELAND 
NEWRY Newry Computer Centre 34 
Monagtun S t Tel (0693) 66545 

NORTHUMBERLAND 
MORPETH Tetereflls 3 t Newgate S t Tel 
(0665) 513 537 

OXFORDSHIRE 
ABINGDON Ivor FicWs Computers, 21 Stert 
St Tel (0235) 21207 
BANBURY Computer Plus 2 Church Lane 
Tel: (0295) 55890 
OXFORD Ivor Fields. 7 St Ebbes S t 
Tet (0865) 247082 

SCOTLAND 
ABERDEEN Dee Micro 278 
George Street Icl: (0224) 644350 
AYR Vervnals. 6A New Bridge St 
Tel (0292) 264124 
DUNDEE Micromania 60 Gray St Roughly 
Ferry l e i (0382) 77130 
HAMILTON Tern D i c k sw C omp t e r s 8 -12 
Cadrow St Tel (0698) 283193 

SHROPSHIRE 
SHREWSBURY Compulerama. 
t 3 Castiegate Tel: (0743) 60528 
TELFORD Computet W a g e 4 Ha/eldine 
House Tefcrd Town Centre 
Tel (0952) 506771 

SOMERSET 
TAUNTON Grays. 1 St James St 
Tct (0823) 72986 

STAFFORDSHIRE 
STAFFORD Coinpulcrama. 59 Forgate St 
Tel. ( 0 / 8 5 ) 41899 
STOKE-ON-TRENT Canpti terama. 11 Mkt 
Square Arcade Hanley (0782) 268620 
HEDNESFORD Disco's Ltd East Cannock 
Ri.l. T d (054 ) 382021 

SUFFOLK 
BURY ST EDMUNDS GwWta l l Cptr Ctr 11 
Guildhall St Tet (0284) 705772 
LOWESTOFT John Wdts. 44 london Rd 
North Tel (0502 3742 

SURREY 
CAMBER LEY Camera Ar ts (Micro Computer 
Division). 36 High S t Tcr (0276) 65848 
CROYDON V iswn Technology Ltd 53 / 59 
High Street Ic l (01) 681 3022 
FPSOM The Micro Workshop 12 Stat ion 
Approach Tel: (03727) 21533 
WAll lNGTON Surrey M * r o Systems Ltd 
53 ww d c o t e K d l e t (01) 6 4 / 5636 
WOKING Harpeis. 71-73 Commercial Way 
Tet (04862) 2 5 6 5 / 

SUSSEX 
8 E X H I U - 0 N - S E A Compoterware 22 St 
Leonards Rd T d (0424) 223340 
BOGNOR REGIS B r tsS BytOS High Sir Tel 
(0243) 867143 
BRIGHTON Gamer 71 East S i 
Tel: (0273) 728681 
B U R 6 E S S HILL WeaW Cptrs, 247 -249 I on-
don R I T e l (04446) 41381 
UTTLEHAMPTON Alan Chase l t d 39 High 
St Tet (0903) / 1 5 6 / 4 

WALES 
ABERYSTWYTH AberOataat Gaikwrcys 23 
PSer St Td. (0970) 615522 
CARDIFF Randall Cox. 18-22 High Si 
Arcade Tel (0222) 31960 
NEWPORT (Gwent j Randall Cox. 118 
Commercial St Te l (0633) 67378 
PEMBROKE Randall Cox IS Main St 
le i (064) 6 82876 
WREXHAM Wrexham Computer Centre 24 
Abbot St Clywd Tel. (0978) 358832 

WARWICKSHIRE 
NUNEATON Micro Ci ly 1A Queens Road 
Tel. (0203) 382049 

WEST MIDLANDS 
BIRMINGHAM Software Woi ld 12 Fthfi! 
Sheet Tel ( 0 2 1 ) 6 4 3 7559 
COVENTRY C r e w s 22 Market Wi ly 
Tel (0203) 28342 
OUOLEY Central Compte rs , 35 Cnurch Hil l 
Precinct Tel (0384) 238169 
WALSALL Mew Honroo Computet Centres. 1 
Gtiodali S t Tel: (0922) 24821 
WEST BROMWICH Bel' & Jones, 3 9 Gurens 
Square Tet (021) 553 0820 
WOLVERHAMPTON Wolverharnpion Com-
t u l w Cenlre 17/19 l i t ch t i c ld S i T d (0902 ) 
2 9 9 0 / 

WORCESTER 
KIDDERMINSTER Central Computers. 20 
21 B''ackweli S t reet Tet (0562) 746941 
WORCESTER David Waring L td . 1 Marmioo 
House High St. I d (0905) 27551 

YORKSHIRE 
BRADFORD Fmpi ie Uect ro Centres L td , 
Victoria Slwcf l ing Cen i f t 441 lborn ton Rd 
Tel ( 0 2 / 4 ) 492190 
RRADFORD Erricks Fotosonic House 
Rawson Sgi- i re TeJ (0274) 309266 
DONCASTER Ihe Solt Centre 8 Queens-
gate Walefdaie Centre Tel (0302) 20088 
ROTHERHAM GT LeiSureworia 
Cascadc Centre Tf i l (0709) 67391 
SHEFFIELD BSB ComputOfS L t d 202 
' / I ' tv l lwm Rd. Rroonihill Tel ( 0 7 4 2 ) 6 6 8 2 5 1 
SHEFFIELD HVI ComputefS 8 1 2 Ecclesali 
Pd. TH (07421 661328 
YORK York Compuler Centre / Stoncgatc 
Arcade Tel (0904) 641862 

Spectrum Computar Cantrea hava no connection what«oav«r with lha 2X Spactrym Computar manufactured by Sinclair Raaaarcn Ltd 

r r r r r r r d V r i rrTTi See your local Spectrum 
a ^ H i r l H i i l J Computer Specialist today! 



THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS. 

Telephone 0924-402337 Access Visa order 0924-409753 
SHOP OPEN SAM TO 5PM MONDAY TO SATURDAY MAIL ORDER OPEN 9AM TO 8PM MONDAY TO SATURDAY 

ALL PRICES INCLUDE VAT AND DELIVERY 

COUPUTfAS 
Ap.<otfll 17«.31S< an tfnve (PO.A 
ACKOt F' 256K • 7JI)K All di.w f'<« Mltr^ro inti 
S--e«'»v>,:f». Supo.cjie Supc.p'aiv®': ... . .( f O * 
esc Mt'«c««iw a»3v (40? oo esc M<I0<WT<VM- t/cA,I B £343 00 
WC MPJCI 8 W1IP. 0*S £353 00 
A<««» CiKlny C129 00 
ZX S(*ctrwn 48X £93.00 
ZX 1« (M Iro lol¦vy».» £13)00 
M«roiech 51? £25500 
Cwmcwc M (. HO I'M »lti.»f ,£17900 
Apt'* V *Mh J * v t l O'COtw £985.00 
AmilfM CPC46« . noo '-re »Imkt £233 00 
Amit-M C?C4&4 Itctc^ menioii - £ 100 Ir** io»t«vj-c 
C349 00 Amn.rt C£C«M iCo" w'.h 6-nvl £439 Amit'Kj CPC664 «!»«<> w.th Oi» d<..«> £329 

CI £359 00 
PRINTERS > PW1033A m> U.Q I . f^o Icadl. £315 CO 

C i w PW1080A c- <>M QL Interface £315.00 Cwon PW1150A M.0 £3*5.00 
EswWO £95 00 
Epxn RX80 £7!.3.00 
fp«onRX80»;i C 289.00 
fpjon FXBO £375.00 fpKHl rxioo ... t MO oo 
8-olh.' MR5 lC*«t#cnk» C «$?»< (155.CO 
exmi a.c. c 7.oo 
froth«f MRIS CttWOrKi o- RS232I (375CO B-otlK'Cu«-Sr»ci Fccdj. 12217.00 
froth** £150 CO 
B«jl7<i ff«* £2)9.00 
Orot>̃ . 1009 <Ct".-fr-Kt! ̶...flM 00 
Juk. 6100 <C*nl'Onc> 0J.1V v»h*«<: £350 00 
Juki T-KIC . 
JUVi V « l 
Oa*> Si-p 2CCO iCcrt ¦0»M S^nwj CPA60 iCC"".<on<»> CAB0 ;RS232l. 
Mjn-wvnaa TaTy VI80 S*r» JC«OV<XVC»>.. 
S'-nwi CPKO .-Cev.ioncil 
Cwmswe Vi-; 801 
Wxi " 32 (S0*CPv*.'2X81 IK»' 
CCP 40 14 cotow eonloi (WW! «ux;rn IMCIII ACH. 
etton RS232 Into-lae* Hpion RS232 w.th Z< t».'iĩ  C^on RS232 W<,(K» 
Ssnwa RS232 lnt».fac« w%th 2* bulfcr VTBO HS232 Mailman VTeO 2K buffer 
Juk. RS232 WMkh 
Kcopncn ktte.fa«£ irft-nl c«mion<> uiwifaea 
f« Spcctium 

Hf-Wf^ Mtt'lJt« S KuiXcvonct <nolx< 
lo< SoKtmm Tavmar wtwfaca lean: cernonci ,nio»la<« 
lo< Spccnvo ... (X C<«'«*« 

AIM Cwck s lnt»tlic« 
£«d!i»vc> iwdKf Tu!« Pwi CI C«ou««-:« W«rll« 

IwnWII C0V64 SlKk C<f>'̂ "»<J (c CvrmeCcc V<20i<K 
iffE i» CcMio-rti !nt«i'x« 'or Comvtxi 4032 80J5. I8f< CBU54 to Pj'iH.1 ini.ifjc^ Co'Wtfiei WlctKa »<» 
C«m-»>«-« V.;20 «-1 Appc n£ Cmd.-orKi W«><»<» 

«£ C»d fWciroo ̂ vi t 
mwrtR RrBBOS'5 Jptor. MX*X,flX 80 CpKrt MMX 100 

SotMfM CJ>ICO S«»«tli« 

MPS SOI 
NEC M23 c»w pwio«oa 
C*r«o PW11S6A 
tp4o« 100 '«m ...... 

CMXlCt-ASti 
TMy MT80. . 

f 129.00 
C220 00 f250.00 t'2tOOO . .£236 OO 1199.00 . .. £ l » 
£21000 £65 00 £105 00 

. £29.00 (c:- 00 
£80 00 £6000 .£2S CO 
£10 00 
£60 00 

£39 95 
...£79 «5 
... T3V00 
. £30.00 
£70 00 

... (30.00 
... £7000 

...£ 70.00 
fGO.OO 
£50 00 
£69 00 
CM 00 
£58.00 
£4 00 .... tBOO 

... £4.50 
.£4 lO 

. £2 30 
£12 50 
. £650 
£700 
£9 CO 
£8 00 

.. £3.30 

... £7.00 ... £9.00 £430 . £6.50 (r, 00 
.£4 00 
rsco 
£200 
£5 00 
£2.30 

..£7.99 
. .£3.60 
... £300 
. £ 3.00 

£6.00 

At. 
S'jnivx-: KX PI10 IMTXI 
owe MS 
OWWf nftti 

MS .. . 
Oat'o oylo«.._ 
t>Jt.'« S.1 

B-.00 SS 
M i 6100 V$ 
lif̂ -vM £f>44 
E»«MI 
8roiXc' MI009 
B'-:'^' t*9*K<*t KRIS/25 

t«>KUM MR1V2* 
BfMlic muBMtfie HR 15,-25 
Pint J'»0 inl ine. (Icjic 

IEAOS 
Bnc C.twnc% pnnlf. £10 00 
BBC P'-.-.-.f V«M £10 CO 

Ce'.!.ui.<« £10.00 
0i»9»> C*ne>onc« Prnl̂ i lejd. ..£10.00 
One Ccnweno !*»•; .. . . fio.00 
Amilrid Ccr'.^-Ki l«Jd £10 00 

CVKWXI IT^Itl loM . 110 00 
W»<i4nv« :o Ccr tWl £10 00 
sp«cii»»>i TO C f t ' nc i tejd C10 00 
ZX lmotl»c» 1 10 RS232 •!>• ... £14 9S 
0L 10 15232 £14 M 
C«niron<» lo 25 0- £15 CO 
Ctntro*<t 10 !>nlre«ct ><»i C1VC0 
BS2J2 O- 10 RS232 0' CIJ.W 

MM in PAPER 
1000 Uwli ol COODfNrtos lucte <r*i< p*e< ... ...£5>.00 
1COO W^Vl^ftif r.»ciof £6.50 Wwco* '01 lb«kl £ 1.40 

MONITORS 
V<fW.i« 1431 Wi , . (197.00 
V-:-^. 1451 MS £29000 
V « < - 1 4 3 : MI £24500 
WiivrilM 1461 MO £250 00 
\t<«ovtc< 145: AP MS4 £ 345.CO 
PMpi 7502 joii-Q j'e iCMnnwio. (20MK1IC7B OO 170J 
fMc'rtV TV:mw>.iO' 

CM 14 OL memo' H54 r«) 
»miliM V4M1-V £XSK WIVES 
COfT«*N>4>l« 1 541 • i C T<«h O.U P«"i Twch 
M«moi«x WWMHth 
MliWKh Itlull". M«-wto<h 
MOIlM 3'' 0***. Anutrjd 
£lK«on pVn 3. AMJir 

CUVANA 
5-1 olo W.-0MU1 PSO 

csxioo ioc": 4ot 
CSX200 roo< eor CSX2000 2CO< 40T OS C5X400 4C0K AOiSOT 05 5'̂ gW * PSO CSI00 ICC*. 4or C5200 70CK SOT CS2000 200 401 OS 
CS4CO «oor. *0'flor OS 

..£210 CO ..fZlO.CO £179:00 ...£199.00 £30.00 
£210.00 
f&OO.OO 

. C41000 
£800 00 
.{190.CO 
£2IO.CO 

...£11B.00 . £155.00 
£16)00 OB' 09 
£149.00 
£181. CO 
..£190.00 
£20400 

Tnbl <V-»»t w>J> PSU 
C0200 2.-.CCK 405 £268.00 
C04000 2.2CC«t 40T OS £361.CO 
C0400S J.S0CK 40 80T £333.CO 
C0800S 2*4OCK 40.T10T OS £402 CO 

0P0S iMau wnnmt r io 
5401 100* 40T (11*00 
5402 200-i 401 OS £155 00 
5802 40C* 40.30T Of. CltOOO 

«llh PSU 
VI01P 10CK 40T. (14I.0C 5402» JOCK 40T OS £ 183.00 
5S02P 40 BOI OS £208 00 *nri PSU 
M0I0 2.1COC 40T £205.00 
54020 2XJ0CK 40T OS £349 CO 
58020 2A4CCK 40-80T OS (399.00 
3" 10CK 40T. .. £95 00 

IXSKETUS P»»0l. Wi-O.h. SV Scotch 
S-S S O 401 10 lo. £15.00 
S4 0it> 40T 10««» ..(1C.00 OS OO 401 -o lo. £20 00 O.V 0,0 80T 10 lo. (26 00 

P»"0' 41HI1M 'C'jdt <»!• 
Ov»»" tX»»«tt«» 104,10 S5 O.Tl 401 10 le. .. . £20.CO 104,"20 0,s 0:0 407 10 lc . £39.00 204/20 O S O/O 80T 10 fc« . £35 CO 3" Mj.cs OijkKlftl t n j t £4 50 

3.V Mtnfeii brtgAs. ... .(4.50 3.5- HfMMr^ctJiS £5 50 
rvc COvtui 

Apnroi ...._ ...(6.50 
BSC fi 'J' j Acorn EKIMX. £2.99 tCK Civvot:r Roco.d« £2 90 
iX Swci-^ ... £1 99 
ZX S<>»C1V. >yn £2.99 
S»>1 Ke.tx.ii.5 £7 5rt 
Si'<l>* 01 £399 V* 2 . . . . .. £2 99 
0-^jon 3l>64 £3 99 Memoicth 512.. £3 99 Amivx) CW.4B4 £3 99 AmivxJ V«r.iCH . £3.39 
Aif.lt,Mo^.lo. £4 BO Phipt f.v.tc ... £4.30 
MKIOMMC 14" £4 no 
C»non PV/1053A £4 80 
toon 'X®0. (4.BO 
tOMn AX$© f.J £4 30 
Ep»0" RXtO 14 JO 
Sfwwj CPBO. ..£4 30 
VPS 801 14 SO 
0>oitv» HfttS £5 «0 

"« £4 50 
*«!• IW t .£5 75 

6100.... £5.60 
Ov*< 404ll«Kri ( O W T 1 l o . > f <«m(>,t*.c iro-« 
tr.- .ivjJjb'.lv 0«e. 

SPtCtRUM KRIPKERAI.S 
2X M«e4n« £45 00 
IX "c -j.,; 1 (45.00 
ZX Capdra-co S.Mr" l*N< V-J'oOv .̂VMrlscc 
l T u w d Tw»<Ul«Mr<.VArt Al-jt» G.̶ -<-5 

..£95.00 So-ii'tia 0051 fc-.ve »-«> » pe. BBC 
"i-> F-SU: D< l^hl Per. Djtt! l y i l Wnwt OK Sp*Ctnjm K«ybcatd OK 3 C W d Soon* 5ACA K«,t«l'-3 

10 X»yw»v IrMont Cuirjti H.ira'ot 
M<.Mw» £.1 loM Cin-.I^T 
Pxl 01 4 <a't-<30K Curth tfKmtccdh 
Ojmi V«« BOX... Wiltie-nc .... 2 w»«t. Cvlr*tt«* 
VTX 5000 Mo».-m cov.vooonr pi nipioitALS Cwi'JCh M^r-x>et<h ... . 
Ojtc® ,. . 
MuK Vjl-r 
•Axx-n lOCO CW Wvl.m 
•com »*«k*(s •«>«>. ... Srtort'i Pji-: 
Oik (M i t i . WORiCMft kwl) 
VC20 0"n PJC< I3X;I« twilCMM*). 

6»C KI5PK««A15 
ACOrntM* 1.2. Uontt OyjitOt 
Oixrt 0005 IntMac* 
IW ODOS VUftK* W<«1̶(W.J Wo^kiM Pkit Uom) At«n Sttt+ih 'Ortv 
V«« 2 Iroml V.r* l"Tr«r C«'Kr JW* 
6502 $«0<tf »«*«»» 
Z80 S«««"«J Piocoiw - Iwr «ofi«»« 

800... Rom E«ttfi»r, liov l A»/x Mcum 
CMUHUI v«Nm 

CASStTTt RtCOHOtRS 
CmmoW. C2N 
I«W!C« 3127 

TR3654. Ainn FlKoitMr AU01. . .. 
JOVSI1CXS 6 INTERFACES 

ftlecuwil 'wji u»io (•/.«!»:• tEi«i*v>: 
Q^Vi'.jt I 

Sw Joyitxk 
F<ym<U 1 »rtt,(k 
Am volt JV2 lAmil'jfl 

.'->Y!t-<<l IWCI 
i5u* SUM ICI6) «C15> Sot* Shot Jeyttkk * « « w i V>(«.<K« or. 1i[f<i O ĵl »Vt V.i«!f4e« . 
0VK- ('•ciionct mi»il«« 
8«<53 14 row! IM.ICM Cm(X^QC Pfpj'jfivM&ij J^rltck • lnic-l«« 
• P.;<irjm 

OK I w x i P'^iwmuV* titcl*c« • 
OOOXS 

OL C«mp«vJo E'«trcn Advjn;«d Ul«f Gwfc.. CTVJ-f 10 £i»«ion 
Oir» Gurfr CO ct» Amtlttd 
A.mtrj3 AdvMK«« UM< O^J. 
BSC U» f.^dj 
BSC AJ-.a-ced 1>1«' Go do 
&*¦*H * ON..U «8Ct 
C«»i« G-»ph.:t lOBCi Corr0soo»« «e'«Cf<r Mmul 
MwnMtcn ilo<* 
MemenCi Conipuc.vj 
MtfflOIKh P'Pl'»m Heok 

£18.00 
£37 00 
£28 00 
£45 00 
..(12.CO 
£6.95 
£5.CO 

. (!.»» 
£7.50 

. ..(2203 

. £703 
£69 03 
£22 00 
£18.00 £28 00 (125.00 £80 CO .( 75.CO £-15 CO .(13.50 £85.00 £32 03 

m o o 
£45 00 
£110 00 

..£11000 
£49 00 
£60.00 
£S4 CO . £55 OO (B 
£199 CO 

. £36? CO 
£169 09 
£40 OO 
f*5 00 

. ..£27.00 
£63 00 

(40.CO 
£27.50 

£30 CO £19 00 
(11.00 .£1500 CI 6.95 .£15.CO (TOCO .£15.CO £14.95 (15.00 

(8 00 (12 CO (9CO £12 95 

£29 00 
£22.00 

£6.95 
£10.00 
.£6 
.£6 25 
,f«95 
£10 00 
cio on 
...£9 96 
£9 95 
£10.00 
(595 

....£6.95 
.(5.94 

SJKC Shjule £14.95 £13 50 compuica jorrwAra Toy Bj.mo C9.9S £8 05 AMS1RAD Zon, (9.95 £8.95 fiflP Ov 'oollu.'l M*n»3©' (7.95 (7.16 
GhOJitv»«i» 

ÔV.cyp&c tTnc HJkl (9.95 (8.95 GhOJitv»«i» £10 99 C9.99 S< . ,d CUi-rwouc CJI« (9 95 (8.95 CUiw Adrtolm. £0 05 CB.01 Vcod>j Cottle £9 as £8 95 Footlw« MlA»J*. £8.95 (8.0S B.11 Attack £7 95 C7.15 
Dt̂ nd 0- CM 

(7,95 
•;7.95 

£7.15 
£7.15 W»W Cw To 

(7.95 
£9.35 

£7 15 
£8.83 aiic I •.coca' 1 (19.95 £17.95 Cfunhiiie' (9.95 £8.95 

Cwp>t« O S. CW-ton Mik«f 
£19.95 
m i l 

£17 95 
£27.50 
£22 50 

Conti.Ki lt.,do« OffW- • (*M'HI m i m Cwp>t« O S. CW-ton Mik«f 
£19.95 
m i l 

£17 95 
£27.50 
£22 50 ic,nc. Wan £7 95 (7 15 

E«-Amciic (19 95 £17 95 So«• ol IS>»B £7.95 M»n Pn<« 
CO 1 («»*!> £17.95 BJClls TTrowyi 1.-- £7.95 (7.15 

G c o 8>i,c 2 £19 95 £1795 CjlocooiVi £7 95 £7.15 t/K>c;«n vdiV) (49.9S 44.95 Co»m< £5 95 (535 
l/«to»C'0l lilV! £49.95 £44 95 'Mi 737 £7 95 £7.15 IAtioip;r>d £43,91 44.95 GW*>v £ 7 95 £7 10 
Pioj«t PUnvi £24 95 £22.50 Hp,*» s4 U»tKT (7.9S £7 IS SC'M" 0»c9r«- C14.95 (13.SO Kvj £7.95 Ma* Pr<o Scj» Wllttt' £19 95 (17 95 IAl«<H! £6.95 £6.25 Qvttk A Jsck 
FiflM Path 737 

£495 •8 05 
m SmM P.Vjt m 

£7.95 (7 15 MOuM ol Uil*. £8.95 (S 05 T«n Tht»r*) £7 95 £7 15 
M90fl BuMV (7.95 (MS I<«IC £7.95 (7.15 
SuMVO. £6.95 £6 75 Arc Ion (11.95 £10 75 
W0.M Ct.p (895 (805 OMIiliW WTW(W/-<5 £11 95 C10.75 Animjl VogtuUt • Mrcal (895 £8.01 Mad on K*. ran (8.55 
Ktoov lwt».« £8 95 fd.05 kVC-d Cw> £6 95 £6 25 
Hippy NuirOM £8 95 £8.05 Tho Fjl o» Komr (6,99 £6 20 Hippy V.NK.J £8 95 £ P Ol Aic* ,n V.Joo (8 95 £805 
M*9 £8 95 £805 Giana IftHC (1795 Kail Pnee f^Mix Ono 
T-r̂mir. T*,̂  £8 95 

[ i l l 

£8 Ol 
n n 

V39C Swo 
VjJJC Dotatut* ( i SS £5131 Wwd Mjng 

£8 95 
[ i l l 

£8 Ol 
n n 4«.tt 5po»li>»ii £19 95 £17 95 

WovkS V/,v» £8 95 (8 05 T«r«» Tim4cf £5.95 £5.35 
Ailro A-.tKk £895 £8 05 V/oidc-Xt £8500 
T«>» Bôrb £7 65 £6 85 Svatorn 15000 £9 95 £8.95 
CV»rd Pn« ftwr £8 95 £8.05 Chocks t99 £7.95 £7.15 Ksn» flw^*. £8 95 £805 A/toe £8 9S £805 
MMIKA CPC464 (24 95 £22 50 LenJi ol IXer.fr. 

M. O«ot 
£995 £8 95 

v»:cii'< CPC464 £14 95 £22 50 
LenJi ol IXer.fr. 
M. O«ot £8 95 £8 05 

St«» Djvl Sf«l«r (7.95 (7 15 PS' Haw £8.95 £8 05 Am-.jdl £895 £805 Piyc-on £8 95 £8 OS 
B,«la» S'jy*' 2 
Fvtal Wjotd £995 

O S 
(8.95 
n u 

S-od̂ f̂ c v» Kir, 
Sijncrno Birt-Xi 

i l t l 
£6.59 

m 
£6 30 

AW £6 55 (6.25 E<l«imrj1p- (5.99 £1 3S 
TIM MmcII £895 (AOS HutcSW £6.93 FV,C< 
«Ar» OIKC £595 £5 35 X̂k Oil £6.99 £6 30 

(7 95 C7.15 £6 99 
Ttnk Oyvtwt (7 95 (7.15 Qjim £6 99 (630 
1 ,(l".t» PJ<d £895 reo» v<«Jsv« » Hownjc £5 99 £5.35 
ComlMt L»n« (8 95 £8.05 Won! W.wd £6 93 Matt o,<0 Oeoth P,t £6.95 £6.25 tvv/v X»odem Vot<Y £9.50 £8 50 Art>:v. (8 95 £805 ImpoixCil* Wiiwn £8.95 £8.05 Roijnd So>J'c Bjklrvj 
J.i Cool J»:k 
6Mo*-lt 

(895 
cc3£ 

(8 OS 
J38 

P.IMOP a , Ctfoivjl Cn#« P.viV̂ on'i Ink (7.95 
£990 iiya p,<« Hat 

Cwi-t Covi (8 95 (COS PaM ân'l Eartv £795 Han Pncx on Ih« Ran (895 £8.05 P-oftvn £7.95 Hail Prxo 
V. F «J« £2 50 £2 JO £9.99 KJH P.KC 
WA1 IWk (250 £2 50 Cdmvniy (9 99 Ka« foe* Of, £8 95 £9 05 taiY Cue £71 CO £67 50 RcAvi COM 0.3903 £»95 £3 05 raw FAt (SO.OO £45. CO RAM Tirnf £893 £8.05 SrQiVi LIPOID* £9 99 Malt Pr<e fSOS £8.05 Go with P«1«- O'S'j.'o.̂ i 

£9 99 hilt Pi<r SuKtri l.l>2c £8.95 (8.05 Go with P«1«- O'S'j.'o.̂ i (9.99 £6 99 IW ÔB £14.95 
($!:S 

(13.50 
c m 

m i • r s i s O»v[oc 
£14.95 
($!:S 

(13.50 
c m l« Win, £9.99 M»'« Pl«o 

Fcrc 164 £7.95 (7 IS Loco £34.99 £31.50 P.K4I (24 (22.50 M»th» 1 £9.99 Han P.<0 
CUtK R>ct̂3 £8 95 £8.05 Vail.-. 2 £9 99 Ha* Pt<o V.lon*io £6.95 £6 25 Sû ibavc £99 95 £90 00 SH>1' £895 (BOS PVoo«an«no,'i Otai (14,99 £13.50 AiroU Go»5 SomrAfxw El»* (6.W (S.85 Rs.»0H £11 95 £10.75 W .r ft >001 Ol (6.50 (5 85 S«V)«'l »)•.< fSOCO f4ft.CO Rp'̂ r̂  n !M Cjvc. (8.95 £3.05 B..5J* Plj,*. 2 £9 95 £895 R&'om on r* (8 9S £8.05 Prhvi Wi/wd £7 95 C7.1S TK GO'JCCC f j j v l 
Chopc*' S-».»5 

£8.95 
m 

(8.0S 
O S 

Jiv» Jm 
0»rt>y DJY 

mi 
£7.95 £7.15 

Jcwrt C B*&vton £8.95 £8.05 P'»ct<»fc £39 as 132.00 Am'.viord £9 95 ffi»S P IKt-M> £3995 £32.03 SjipPokj- £8.95 £8.05 747 £9.91 £8 95 
Ci«i el £8.95 £805 M«.o WiYWl £595 £5 35 HOM (19.95 £1795 DIM OjubJM £24.95 (22 OO (19.91 £17.55 ln»wn»l (30.CO £27.00 
Advwtur* OuCM £9 50 £8.50 T.an«<« £30 03 £27 OO Co'«u: AAcrtwt (9.99 tSSD Motet £6.91 £6.21 Oung«^ AJ,»nnyc £9 SO £8 90 Speed 0«>1 30 £6 95 MaM P«<« fr»-»<J Irt 
lo-di t « CO,95 £9.90 £6.25 £8.90 Oi«l»'i Cave 
««u-» to Sam £9.90 £8.90 Con*t: Lvn. (t 95 £8 05 (9 90 £8 90 Kjirw Attack £6 95 £6.25 J^wnr £6 95 £6.25 SojM 0>V» (6 95 (6 25 RMCOJCt CO.95 f6.21 HAvoc £9 95 £8.95 £6 95 £6.25 £7 95 C7.1S C6.35 £0.25 L«7onnj« £7 95 £7.15 Tn. utotb! (14 95 (13.50 London 8>ij £7.95 C7.15 £8 55 £8.05 TcVr.jj.-d £7,95 (7.IS W*p (0 95 £R OS A»»rOtf £7.95 £7.15 KHti' :n«s £895 £8.05 Kokoton Wff £6 95 (6.25 
Codmnw Mi; H>unM<] Mrtjn 

(9.95 
i l l l 

raos 
m 

IN. »»••» 
Gooo TK» Glvjn 

m 
£2 50 £2 50 G-coS £895 £8.05 Moj.jacfvf (2.50 £2.50 6 GiiTfol £9.95 £8.91 V- *|«J« £2 50 £7 lO Foot £9.99 £8.99 £7 95 £7.15 

OuT.Co! £8 95 £8.05 I(Xfjovi Wanda £7 95 (7.11 
Mr£8 95 £8.05 Trf Nj tJ.50 £9 95 (895 iVntrf W-£8 95 £8.05 9 £9 95 (8.95 £095 £8 95 Th* 0»» £14 95 (13 50 (11 95 (1075 Petty TM Potty P-JCOn £7.95 £7.15 v*l»* Co-Jo Tuto. i 14.95 (13.50 r.t'm £7 95 £7.15 OICJWO-I 

G,VJI<M GO« 
(8 95 £*05 

m 

Wtt̂cd: Monty k'ol» 
G.UWr'l Day 
Ho 

m 
£7.95 

m 
(7.16 «untht»tk P £895 (805 A/;*J« (5.50 C4 95 Konfl Stn»»« U»c"« (8 95 (SOS Ccinvc C'UMI £5 50 £4.95 X>n> (8.9S £805 'Vdio (5.50 £4.95 Hvnc«f <••!,. £0 95 (B.05 Sptjti (6 10 (6.85 Bald* toi £9.95 £8.95 Moon Ctocia £6 95 (6.2S 30 Slfit'A* C6.95 (« 25 Ajyr«,th £8 95 £805 *Wi B(MV « £895 £805 Aqw*n*ul £7.00 Atom SnjiN' (8.95 CBOS A.«t>*l S//M C7.00 £6 30 0-»p:m GoM 

30 V<n»t«r CnjM ($.95 £8.05 Ct.na l/.n». £7.00 £6.30 0-»p:m GoM 
30 V<n»t«r CnjM (8 95 (805 Craty Kono Ho-pj-. xam ScrMTlM 
foi, V K « El«<tr<, »t«Wv < m 'HZ'i 

Craty Kono Ho-pj-. xam ScrMTlM 
£7.(S> 
(7.OO 

KJ« P,«« 
iua Pi,co 

Jot Sr. £8 9S (8.05 S'«l&cy (7.CO £6.30 Vjn< W*0» (8.95 £8 05 SP-3C& F>, (7.CO (030 Ar-4'Mp'd (24 95 £22 50 My £700 (6.30 464 (9 90 £8 90 Sew 64 (17.95 Kail Pr<« Tojp-M 46A £9.90 £8.90 BMX Siunta £ 7 90 (7.10 Tnw.'C 464 £19.95 £1795 Cav*'«n « £7.90 (7.10 
AdT«»' G'jl spt* £3.95 £8.05 £7 90 (7.10 XrAĝ.c l«ii (9.95 (8.95 Senic i Cni'jcio. C4io< £7.90 (7 10 
S«<0'» £8 95 £805 Vahata £14.91 £13 SO 
C'Vf»l Th«<l
COMMODOSK 64 

(8 95 (8 05 Mil 
fWcrvj>cSolc> iKuf (2995 £26 9!. Advon!u-» Oimt £9 90 £8 90 
Sio<k COM'Ol £17 95 £16 25 Advanu'O Owf 11 lOrtkl (11.95 CIO. 75 p*v. 54 £7 50 H»'l P'<c Cok»»i £9 90 £8 90 BfjmSJc-, £9 95 £895 Ad.vnti.tr <0.tk) (II 95 (10.76 £9 95 £8 95 £9 93 £8.90 
OK-OWI Ptncd £14 95 (13 50 O.n«ton Aflrpvnw lO,t») £11 95 (10 75 £10 99 £9.90 lite £e,U5 (6.25 M.S.R 0 £995 £8 95 10.31 c,1 T,m» £9.90 £8 93 

£9.95 £8.35 Lor*» ol l«w lOUl (11.95 £10.75 n»j» a £9.95 £8.95 R*t'j'n to r<Vn £990 £8 90 
HvC R*0 £9 55 £8 95 Rtĉrn to £ifcn (Oikl (11 95 £10.75 

Range of programs available for MTX, BBC. and educational for all machines 
Please order stating (1) Programs required; (2) Computer; (3) Amount enclosed; (4) Name & Address 

All prices include, packing & VAT. Overseas orders welcome. 
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THOUGHTS & CROSSES 
37 MARKET STREET, HECKMONDWIKE, WEST YORKS. 

COUMOOOMt 04 
Hfif CM 

Snontn' (990 (8.90 
Srcmltl IDnkl 
Ei.k Ih. V.t.ng ' f i l l 'HZ 
T̂OO 64 (7.95 (7,15 
ArĉMI <7,10 (8.71 
AiikV ol tit. Mutant C4AKH £7.50 (0.75 
He-rtr Bwm £7 50 Half Pre. 
law Zon. (7.40 (• 75 
Mum £7.40 (6 75 

ot ttt« » / n Cam.li (7.10 (6 74 
ShMp rt Spac. (7.50 (6.74 
ÂKrt USA £14 95 CI3.50 
John-. Rab £6 95 (6 21 

S on jJikt Sut»;in»-. 
£7.15 
£7.15 

OueH ic £7.94 £7.15 
Acot • (8,91 (805 
C«me ol T«»re» (9.94 (8.95 
ShtlQCk (14 31 CI3.50 
Sti» Tiooow (7 94 C7.1S 
Th. tksfe-t £1491 (13 50 
ZmZali (km (9 95 (8 95 ftnn (9 95 £8 95 
Jrn Can. (6 94 (6 25 
Fa*j! A Tha («!« £6 95 £6 25 
Pyi»-naiam. <7 a s (7 11 
An-4>Cin Football (9.99 £8.99 
0<o*J SiiMt tJ 99 <7.10 
Mmt Jsnat (9 95 (•94 
Caatv Th. Cat £8 95 HiM Pic. 

S:»p» tw-.h Tit. Ml C8 95 (804 
Gar-«» OMW C12 95 C11 65 
Co Sonio £9 96 C8 96 Sf*tl* 40 9 95 (894 
F« Ant C7 96 (7 16 
Ct!«'m»n £6.95 £6 25 
ink th. Viking (9.91 £8 91 

Cod. Tutor (14 94 
aw Hang.1 (7 95 
Bit< Lohtiwo £19.94 £17.94 
Bate oghlnng {Ottkl (29 9S £26 9S 
M«li« I'/Wng (29 94 £26 94 
M»:h«-. Ogf.rtitg iChUl £39 95 (3595 
WKU l<ghtiŵ  (19 05 £17 95 
WMa Ughtnng COttkl £29 95 f 26 95 
CrwtM. Juwla' £6.90 £6 20 
0»Wy Thomptcn'c DKtMy (7 90 (7.10 
G*oan » G<id (0.90 £6 20 G*oan » G<id 

(7 90 (7.10 
£6 90 £HaM Pic. 

KW^Kl H £7.90 £7.10 
Jjrn, « Th» Jknpyi (6 90 C6.J0 
Kong Swk« 8«k 
Mrfifom 

£7 90 
£(.90 

£7.10 
HiM Pic. 

Rdand • KM ROC £7.90 £7.10 
RcAaittal £6 90 £6 20 
Stu« M» £690 £0 20 
Til £7 90 £7 10 
£»i Ooad £690 £6 20 
Th. Bc» 8 94 £8.04 R«»)4 *A*x £591 £5 34 
k«rt>ix Sllrlo (39 91 

fCM4 Mum 1 (7.95 
fCM4 

BMhiiM. (7 96 CMS 
Boll. for Mdway £9 95 £•95 
K'.tlMl Ol Zong C7.96 C7.I5 
MoiioUlt 795 C7 14 
Naccaypt C7.9S Ha» Pico 
Thotl'r (uiop. £9 05 £•91 
Ant Attack C7.95 £7.14 
Aq̂apian. £7 06 <7.11 
Back Thjndw C7 95 C7.14 
Boogj Boo £7 95 <7 11 
lin C7.95 £7 IS 
OtytMB <7 91 C7.I6 
Mag* Uc» Utton £7 95 C7 15 
Puipl. TurtWa C7 95 C7.ll 
Qu«< Wainoi £7 95 £7.15 
S»Sa« £7 95 C7.15 
Sing C7 95 £7 11 
SlioMum Oog £7 95 C7.I5 
5u»w C14.91 C13 10 
Trifle £7 94 C7 14 
Tiithntin £7 95 C7.15 
UBayrnh C14 95 HiM Pirf. 
l«iai: £6.50 £484 
TimyVanaA Tyn.i £6 40 £4.84 
U'Mn Optiart (610 C4«4 
Potw £6.95 C6.2S 
88C Eiajlatc (14 95 CI3S0 
S StMi Rat Sava« Tha wona (9 94 £•.91 
Th. Nwtdt ol Tim. (9 94 (• 95 
OKI Oak (14 95 C13.50 
jMpaia CrMp.ia £194 1 36 
R.valat«n £4.95 £5.34 

Ouau for T*a» 
(7 94 (7 15 

Ouau for T*a» (9 95 8.94 
O nky Ooo 
Jat Sat WCy 

(7 91 C7.15 O nky Ooo 
Jat Sat WCy (7.95 (7.16 
Mane VUna. (7,95 (7.14 
Cat fern a Gold Ruth (2 99 (2 99 
Facaa ol Haairw (299 (2.99 
"(-•«< Mogc 
Cion Countdown 

(6 95 
(7 95 

(621 
C7.14 

Att'O Chit. £8 94 (•04 
BoukSar 0«h £6 95 (8.04 
Ftp A Fl» (8 94 (•04 
Fkgh! Ŝnutaoon II (36.50 
Fijrt Ŝpiulaoon M <45 >0 
OJ«! tw OUnUraroo 

(9.95 
(0.95 Ml 

Rolô tuio (894 (8.04 
KaUh (7,91 (7.15 
WM (9 94 (• 95 
Parvxa-ru H £17 95 CIO 25 
Gy»04 (6 90 (6.20 
Potl.i PatMr £6.20 
Sue (6 90 (6 20 iJiy Jon*> (795 (7.15 
Quo £9.95 (895 
Jtct »xS ih. B̂ tntiaa (4 95 (5.35 
Enic-rord (9 95 

a n Th» Stall ol XariMth (9.95 a n 
Arloc ChatoAQe (8 95 HMl Pre 
Baltka 'o» Womtandy (14 95 (I3.SO 
Botes M»ad (9 95 (4 95 
Wua Ma. (9 95 (•94 
Bounty 806 Sink.* Back -9 94 (•94 
Sruc. le. (9 96 (8 95 
Buck Hog*. (9 95 (•94 
C»-«m Uadai (14 95 £13 50 
Conan kfekl (14 91 (13(0 
Ce<v>o Bĉ jo £9 95 (8 95 
OwiWlci 
Rak 

Foiotl <• 91 (•,04 
Fort Apoca>ypt« £9.95 (•95 
Frak 64 <9 91 (•91 
F-15 Sink. Eagk £14.94 £13.40 
Grogs Aawgt £9 91 ( •91 
Mytbc Manacrt £B 95 (« 04 
NATO CommiixWr £9 94 (•94 
Pott Powlon £9 OS (• 95 
fta^O^r Moscow (9 95 (•95 
SW. £8 94 £•04 
Sroi. £9 95 (8 95 
So»> ItgM (14 91 (IS SO 
Sofc, FlgW IdMkl £14 94 (13.50 
Sg-tHa Ac. £9 95 (8.95 
Set Ht«ar £9 95 (• 91 
Sl»l»r 7 £9 96 (•95 
Stnp £9 OS £8 95 

Hvav £11 95 £10 75 
Tape.. £9 94 (8 91 
Up 'it' Ooww £9 94 £8 95 
Zawto* £9 94 £8 91 
Fa<wn Patioi 2 £7 95 £7.15 
Altar 4 £4 99 £5 35 
Ouaaai £4 99 £5.3! 
Bk» Thurda* £5 95 £5.35 CUCTROM 
*K*»WI £6 99 C6 25 
6>M< £6 99 Ha* Pile. 
6uvn.it Gamat £6 89 £C 25 
C«t« £6.99 £6 24 
OriuaMa & Pcyt'H £0.89 £6 26 
CM* (12 95 (11 64 
IMP (9 95 £8 95 

V. & My Moo (<»vi . book) 

MertMit* 
M̂ntw-
fftW Vom> V.w>Q/mc; 
Plana <00 
Snaepar 
Snoot* 
Sototi A£v«" 
TIM O< K'.>wVaj« 
Vwv» I'Omt 

IW) 
WeM Hunt 
Wordt. W m M Wo<d» 
(*>«•« M »-»>». 
If coot.-. Ho* 
Vyllayy Fur Hou«* 
IVi^J el Doom 
Sorearer of Cljmorgj. Cattle 
Suara 
Th* Court 

WW 
CWKI 
Giordan 
Quel* EM 
Pharoih'a Tomf 
Kamakjj, 
Sta.tr. 

TwVk Kngdsm Va**v 

MipRiS, Mr. Oft*. 
747 FCahl Stanuiabon 
Mr* 5Mli 

0Tv~ec. 
Jat Cool J»cK 
K.»wrt' Kevvnt 

Spocman S«1 
9'dlt-k* 
The Hack* 

But eooi 
*H« ftglU Aniy 1 
>H« 4 
SN« Si»Son »fvj 
Uttion 
worgo 
WlOWC 
A-'Jtur 
Roy* Onto 
Thufi Qui 
'wCi Matron A 
Ccmin P/atloi A 
WCMII 
ftocVtwi'fi 

•nan Ji<«l Sup*»!*<l 
tdft. >*np Ootc-ge 

C*HW 
Mwmh 
CUtW 
Atf̂ r̂ e 
a*r>ta. u« 
Chow 
CIMUI 
Cytoton VrtbOA 
Oi-g«> uxoi 
Oraw 
ElMIron Invaderi 
(«»W ffom MoontiH AW>» 
ft*' ind Thf £y4 Whcok« 
F«*. Thf l<vl Mw»Mfj 
flWft 
Cakacac Co»vr*nder 
Gauntkt 

Jel Potter -lack Juno Viiht 
Go»ia 

Poniien 
HvOOM T«J« 
Slock Car 

Swoop 
TN> M m 

WHthSilt? 
Counl W.lh Oirt» 
F»« Si.pt With Th. M« > 
Ou<k TNrl ng ACtlHrf. 
Hunchback 
Romeo & >-Aet 
An Ofionai 

Gat*crainer 
Englv. Owl War 
Atom Siriihif 

Of P'Of 
MllfU O'Ur..' Itarrw-.i 
OGQkMta 
Gur»-ok» 
Sutw Po* 
Vort.i 
JO&cmb A»rr 
Ak®nOre©oul 
CdWifl 

OuiumliV 
Imrodart 

Mi Wvl 

Smith & Cr.ih 
S*«M 

Zany Kwg Junor 
Lava. R.i». 
Wail 
Oa«* 5»v»l Otr.t 

IVivwii 
SPtCTRUM 

P«n<4 
Gr««twiw 
P.1IM II 
ftw Rl-d 
S»u Shult!. 
To* SrfJ'T 

'«e«l Vmtr 
locroatt'. Hut, 
5or*«»er ol Ciaymorgue Cattle 

Son ol BMgw 
(mwwi Tu«r*> 
F«» UB« D .̂li 
K»Wl t G'MW 
Mr Mk« Or, 

CgnwM Owtl 
Th» Mage Sv>p 
Chett II 
Oc»J TutOI 
Ey»t «< br 
8Ai4W 
GoMatt App* 

Ml Viirai loopy LK-VV* 
On Th. Och. 
S«ook«r 
Wwtj Cue Smo> 
SyMem 110CO 
CNXlit Egg 2 

Cvclon Attack 
Bel. Bote 
3«("«1>A| llMnjt 
U»dt ol 

Stidawfi't 
Wmiih iw 

Uonc VMM' (Bug Byl»l 
Si* Ti»<J«f 
Tho Caito 
Turnv>l 
T»nn K̂gifcrn V«8«y 

Vj««,l « ft Mf Pirt 
S:r.» 0»v< Sno<Ar> 
Be* C<crgo P»ovgton Oupc*wro 
•xiirglnn'. f 4.1, VU.l 

ce.99 
C6 05 
CS.99 Ce.99 
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£7.15 

KM 
(7.16 

Hill Pr*, 
H»ll PhCC 

(8.95 
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"NEVER DID TRUST 
THAT SINCLAIR" 
THE SINCLAIR CYNICS have turned full circle. They 

sneered at his first sub-£100 ZX-80 five years ago, 

and now they're back rubbing their hands in glee at 

the first major financial crisis to face him in five 

years' home computing. 

Between the early black box days and the blacker 

months of early 1985 they jostled to talk to h im and 

listened avidly to his Cromwellian views on Question 

Time. Now they seem to have conveniently forgotten 

that it was Sinclair who turned the U . K . into the 

most sophisticated computer market in Europe. 

O f course the delayed-delivery and reliability 

problems that have beset all his machines have left a 

mark in people's minds, but his achievement in giving 

Britain more computers per capita than any other 

country mustn't be played down. 

The disasters that have hit other home computer 

companies — Acorn, Oric and Dragon — have made 

his search for £10 million to £15 million for 

"financial reconstruction" particularly difficult; and 

the C-5 electric bidet hasn't done much to help. 

Despite the politicians' and the City's often confessed 

undying love for new technology, they run a mile 

when faced with the real thing. They'd rather invest 

in cabbages than computers. 

Behind Sinclair's cash crisis lie many reasons, some 

common to all computer manufacturers, others 

unforsccablc. Christmas was bad everyone agrees, but 

nobody thought it was as bad as the £30 million of 

unsold Sinclair stocks seem to show. 

The main obstacle between Sinclair and a flow of 

new funds is the understandable fear that he has 

become a one-product company — the Spectrum. And 

many believe that even that machine is well past its 

money-making heyday as it celebrates its third 

birthday in a quiet summer. 

Sinclair's hopes are pinned on summer pocket T V 

sales balancing up the computer market's lopsided 

Christmas booms. He still believes the Q L will make 

its long-awaited impact — he's planning to give a 

September release to a half megabyte wafer-scale 

technology disc drive for it. 

Apart from red faces in the highest places in the 

land, Sinclair's difficulties may at least show that new 

technology is perhaps not such an easy solution for 

rebuilding the nation's wealth. 
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'Take me to your teacher." 

CHALKIE 
R0B0TIX 
ACTION MAN lookalikc Gaxon 

Graves is leaching Welsh 10-year-

olds Logo wich the help of his 

control vehiele Robotix. 

Robotix is a £60 construction 

kit including four motors, five 

channel control and 100 parts 

which kids can use to construct 10 

different vehicles and robot arms. 

In America, where Mi l ton 

Bradley has been selling Robot ix 

for a year, it is already available 

with an Apple interface and 

software. Now David Wharry of 

the Micro Electronics Programme 

and Patrick Drcwctt, a tcachcr at 

Coed Eva Jun ior School , 

Cwmbran, are experimenting 

with Robotix kits linked through 

a Deltronics controller to BBCs to 

rcach the principles of problem 

solving, control and technology. 

M S e X t r a res 
PRIVATELY M S X computer 

makers are showing off the new 

extended specification MSX-E 

micros with 512x 192 resolution, 

80-column text display, 256 

colours and nine-voice sound 

which will go on sale in Japan this 

autumn. Publicly in Britain the 

likes of Sony, Toshiba and 

Mitsubishi insist that they will be 

selling only the existing under-

specified over-priced M S X 

machines until after Christmas. 

Toshiba, which has sold more 

M S X s than anyone else in 

Britain, unveiled its MSX-E, 

HX 23 and HX-22 micros at the 

consumer electronics trade shows 

in I-ondon last month. The 23 has 

80K of video Ram and can inter-. 

face to a video disc player. JVC 

also showed their current M S X 

hooked up to a video disc running 

a demonstration golf game. As 

promised at the M S X launch, 

MSX-E retains upwards 

compatibility it will run all 

existing M S X software — 

although, of course, new 

programs written to take advan-

tage of the expanded MSX-E 

graphics and sound capabilities 

will not be downwards 

compatible. 

In Japan MSX-E machines will 

start at around £350 — although 

some will include a built-in disc 

controller. Others may go further 

— Spectravideo is building in a 

complete disc drive. 
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EUREKA FOR ORIC 
Normans conquer Atmos 
EUREKA INFORMATIQUE, which 

distributes British computers in 

France, has bought Oric for 

several hundred thousand pounds 

and will move production of 

Atmoscs to its computer 

peripheral plant in Normandy 

later this month. 

Oric, which announced its 

Spectrum-bashing 16 and 48K 

Oric 1 at the end of 1982 suffered 

repeated financial crises and 

uncertainty which prevented it 

from competing successfully with 

Sinclair in Britain, although as 

Jean-Claude Ta lar , Eureka 

President points out ii "enjoyed 

a good reputation in France". 

Earlier this year Oric had to 

finally call in rhc receiver who has 

sold all rights to Oric's future 

plans for home micros including 

the Stratos and a 68000 based 

machine, as well as substantial 

stocks of components, half-built, 

and completed Atmoses to 

Eureka. Oric's other assets, 

including chip designs for an ultra 

low-cost I B M compatible will be 

sold elsewhere. Initially Eureka 

intends to assemble Orics in 

Normandy, until the stockpile of 

Stillborn Stratos. 
components runs out, and sell 

them in France. 

In August or September, 

Eureka will decide whether to go 

ahead with Stratos, a 64/128K 

micro with a built-in disc interface 

and perhaps modem, and whether 

to go back into the British market. 

British Oric owners lost their 

warranties when the company 

crashed but Eureka will be 

announcing details of a new 

support service for software, 

repairs and peripherals next. 

WE'RE ALL GOING 
ON A CBM HOLIDAY 
COMMODORE ENGINEERS from 

Britain and Europe flown to 

California to see the Amiga arc 

impressed with the graphics. 

CBM ' s new 68000-based micro 

will hit the U .K . in 1986 and its 

£1,200 price includes a 3.5in Sony 

disc drive and a two-button 

mouse. 

But the graphics chips will 

appear in future Commodore 

home computers. Resolution is 

better than TV quality — up to 

1024x800, and 4096 colours all 

available through a GEM-like 

operating system. You can have 

five windows on screen with 16 

colours in each. Amiga also has 

a built-in synthesiser to sound the 

battle crv against Tramiel 's 

"Sa int " . " 

Commodore is also offering free 

trips to anyone who will take a 

CBM-64 off their hands this 

Chicago price tag for 128 was S300. 

summer. For £199 you will get a 

64, C 2 N Data Recorder, a 

brilliant game — International 

Soccer — and three days free 

accommodation at one of 250 

hotels in Britain and Europe. A 

Commodore front man was able 

to reassure the unduly cynical that 

you would have some choice "the 

hotels are not all in Sutton or 

Albania". The Plus 4 is being 

packaged with a 1541 disc drive, 

M P S 801 printer and Inpcc 

business software for £450. 

Atari 520 
not out 
CPC128 
declared 
YORKIE MAN Alan Sugar sold us 

a dummy last month when he 

launched his disc-based C P C 664 

without the extra Ram we'd 

predicted. But now the Amstrad 

128 has appeared — in Chicago 

at the Consumer Electronics 

Show. 

Enterprise, meanwhile, has 

named the price for its 128K 

micro which has 113K user 

memory and is 30 percent faster 

than, yet compatible with, its 64K. 

cousin. Companies like U.S. 

Gold, Ocean, and Domark with 

its new James Bond game, are 

now writing Enterprise versions. 

The 128K micro will cost £250 

while the 64 drops to £180 — that 

for a machine with 672x512 

resolution. 

Down in Slough, Atari's first 

batch of STs — only 520 of them 

oddly enough — are now with 

software houses and the like. First 

consumer deliveries should be 

through Atari loyalists Silica shop 

in Sidcup. 

Remember 
Harold in 
1066 Maggie 
N o w THAT Halley's Comet is 

almost within range for amateur 

astronomers, Eclipse Software's 

£7 prediction program for the 

Spectrum can show you where in 

the sky to find it — for any time, 

date and latitude — important 

because many comet watchers 

may flee south to Australia for the 

best view of the giant snowball as 

it becomes visible to the naked eye 

late this year and early in 1986. 

Gooch out 
for 64 
ENGLAND V AUSTRALIA without 

having to worry about the mortal 

remains of Lord Darnley's stump. 

Gooch's Cricket, £10 from Audio-

genic. puts batsmen and bowlers 

alike at the mercy of your joystick. 
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SPECTRUM™ 
USERS! L / M A C C * M 

ONLY £79 .95 

The LMT-SPD1 DISK and 
PRINTER interface connects to 
standard BBC type 5'A" floppy 
drives and any parallel printers. 
LOAD and EDIT programmes in 
seconds with EASY BASIC 
commands, e.g. LOAD* 
"GAME" - FORMAT. CAT. 
SAVE. VERIFY. MERGE. 
ERASE, MOVE. LLIST, LPRINT 
and COPY are ALL supported. 
Uses no MEMORY-FRFF 
utilities DISK and DISK CABLE 
supplied. 

ONLY £39 .95 
Prices include VA T and carriage 

The LMT-68FX2 KEYBOARD is 
excellent value, with 68 keys 
and many SINGLE ENTRY 
functions, plus NUMERIC PAD. 
The SIZE. Design, Layout and 
FEEL make typing 3 pleasure 
and turn the SPECTRUM™ into 
a REAL Computer. 

MT Computers Ltd. 
Unit 2, 274 Baker St, Enfield, 

Middlesex EN1 3LF 
Tel: 01-367-0035 

The only fully automatic and professional utility 
f o r t r a n s f e r r i n g S p e c t r um p r o g r ams f r o m : 

©CAIRRMOCC to CARTRIDGE <* © TAPE to CAKTJIIOCC or 
DISC to CMSC o. WAFER lo WAFER TMSC 0» WAFER 

(2) TAPE to TAPE 0 CARTRIDGE to TAPE 

r o • 
0 

JO I 

r o • 
0 

ZX Spectrum < JO I 

I I 
ZX Spectrum < JO I 

An ingenious piece of software. 
' Features Performance" 
"A valuable utility for mierodrive users? sincia.r 

"HIGHLY RECOMMENDED? PCN 
NEW! Put© now fully automatic |t«t STARt/STOP Ihr tap* 
tranifors. mnd.lies. rclocttcs.tc st'ueturei & httpi to RUN also try par/ 
turSo.hmJatless. mra-long (including 48X) parti, ate 
The belt possible success ratio, the easiest & fastest in use. 

Wriggler ^ j l ^ * 
« 2 S S 
T 

A novelty maze arcade game. Superb graphics and act ion. 
An extensive mop, over 250 locations, full of features and 
creatures unseen as yet. New. funny, addictiwe.compclling. 

Plus a bonus A WINNER.' PC Weekly 
on sWo B-. ' A Star Game. ' PCN 

w l J ^ ^ w V i O T f l P 

C O M P L E T E M U S I C S Y S T E M 
F O R THE Z X S P E C T R U M 

"Avcrypn:fe3BMDal piece o! jeogrammlr̂ . easytouao. excelknl 
screen presentation.«wor trapping arid teipful projr.;<s' ixCon**^ 
'Extremely iter (rienJy. lets you r.et started with'n nwiies" CTMH 
'Ttxi nouy«i his wbc a«<i to be Mfevof 
'Puts maiy expensive prodbgatdoal syr.Vartf. to shana* t w Sp«i.,», 
"Excrfml H<3 *> iwdina Uwes (rf euiic- wv«*Nk<o? Tritf kn'lu tivMxi 
"If jtu are Inlecwted in nraslc and owr. 4 omputw tlwi «t '.'.r 

IX C4RR»«NN» 

NEW! Sheet music quality pimluul on dul mrttrik pnnlciN NEW' 
Microdrive compatible 

I NEW SUPPLEMENT for f4 95 DATA CONVERTER to use music 
in yotit own programs- MICRODRIVER puts MTontg «rtlriv«» NEW' 

o ^ _ Pjease send SAE for details. Trade enqmrie^v^ejcorne^ Jjeliveries normally by return. 

I enclose a c h e q u e / P O for C <EUJ35fci oveTse^t 2) P , e a s e s e n d m e ( t i c k 3 5 applicable) WRIGGLER £ 5 .95 • 

_ _ I 1 MUSIC TYPEWRITER £ 9 .95 • MT Supplement £ 4 . 95 • 

or debit my Q N o l ! TRANS-EXPRESS: part © o n l y £ 5 .50 • 

Name Card expiry all parts on tape £ 9 . 9 5 • or cartridge £14 .95 • 

Address ® ^ (2 ) on tape £ 7.50 • or Rotronics wafer £12 .95 • 

Updates of TRANS-EXPRESS or MUSIC TYPEWRITER £ 3 .50 • 

Signature Date TRANS-EXPRESS upgrades from tape to cartridge £ 6 . 95 • 

M M A B V M I * * * * * 77 Dyne Road London NW6 7DR ® 24 hrs Q 3 Z o r d e r s 01-625 9 4 6 3 ® [YC] 
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DIARY 
IF YOU ARE privileged enough 

to walk around Acorn's 

corridors of power and hear a 

cry of Alex Uboldi, it is 

probably not a comment about 

worried looking Chairman Alex 

Reid's rapidly thinning hair. 

Alex has much to worry about, 

what with the share price at an 

all time low of 9p, rumours of 

disaffection from Chris Curry, 

and PR firm Quentin Bell 

ditching Acorn because the 

company had so little to 

publicise. Olivetti has now put 

in an Italian, Alex Uboldi, as 

Managing Director of Acorn. 

TRAMIEL still managed to 

surprise Chicago by launching 

the 260ST after all', at the 

Consumer Electronics Show. 

256K Ram with a built-in 

500K Sony drive and a black 

and white monitor will cost 

$500. 

STILL AT CES, rival British 

software houses seen dragging 

bags full of cash around as 

they try to gazump each other 

bidding for U.S. blockbusters. 

Wary of disappearing British 

companies, the Americans are 

demanding, and getting, six-

figure royalties for their games 

with up to $50,000 up front. 

SOMEONE AT ULTRATEC lias 

just discovered rude words and 

for some reason has decided to 

fill the loader program of the 

AMSDISK tape to disc utility 

which they sell, with abuse. 

We heard about it from J. 

Shaw, whose 11-year-old 

daughter was given Amsdisk on 

her birthday. She called him in 

after listing 70 lines of abuse 

which include the line "I 've 

left Basic unprotected to let 

people see these f***ing 

comments". Now Shaw, who 

tells us that his occupation 

allows him "access to computer 

files" and that he has "given 

the tape to my superiors for a 

decision to be made regarding 

prosecuting" has sent a copy of 

the offending lines to the 

Trading Standards Office. 

We cannot guarantee that 

anyone who sends money to 

Ultratec will now be sent 

anything in return while an 

investigation is carried out into 

the legality of sending obscene 

listings through the post. 

DON'T TOUCH
Software industry at risk 

PLUS, TV AND 
PRINTER £200 

Sinclair tries to wake up Spectrum sales. 
SlNa.AIR IS BUNDLING up a 

Spectrum, flat screen TV, Z X 

Printer and software including Vu 

3D, Chess and four other games 

for £199 in a summer offer 

through Dixons. Although you 

cannot use the £100 miniature 

screen with your micro — it has 

no aerial socket — Sinclair's 

reasoning is that a go-anywhere 

TV is the sort of product that will 

appeal in the summer when 

computer sales are otherwise at 

their lowest. 

Brussels 
spurs cards 
I n THE WAKE of the Brussels 

European Cup soccer disaster, 

football clubs are starting to take 

Sperry's idea for providing 

computer identity cards for fans 

to curb hooliganism seriously. 

Chelsea is signing up and 

Stockport, Bournemouth and 

Reading, amongst others are 

considering similar systems. 

Although the scheme has been 

written off as unworkable by Ted 

Crokcr of rhe FA and Chief 

Constable Anderton of Man-

chester, small First Division clubs 

like Luton and Oxford which plan 

to ban all away fans from league 

matches might find the Sperry 

Systemsolve plan effective. 

"DONT TOUCH" is the advice 

Tim Langdcll of the Guild of 

Software Houses is giving to 

anyone tempted to use Evesham 

Micros Interface III to copy 

software tapes. One touch of the 

button once you have loaded the 

program and the Interface III 

dumps the whole contents of a 

Spectrum's memory onto micro-

drive, evading all the protection 

devices so far developed for 

commercial software. 

Evesham advertises the unit for 

making back-up tapes but Roger 

Tuckett of the Federation against 

Software Theft points out that the 

William Powell Computer Copy-

right Bill should become law this 

month and then making back-ups 

other than for research and private 

study — which is narrowly 

defined will be a breach of 

copyright. Selling copies is 

punishable by fines and imprison-

ment. Tuckett condemns 

"companies like livesham Micros 

which sell machines under the 

guise of making back-ups." 

Longdell does not believe that 

there is any such thing as an 

innocent copy. " I have never 

found the need for a back-up — 

you have to do something extreme 

to a tape, like dropping it near a 

magnet or letting the dog chew 

it ." I f a program does not load as 

easily on the 1,000th occasion as 

it did on the first, GOSH believes 

A cr ime is abou t to be c omm i t t e d . 

that the software house should 

replace it. 

Up until Interface I I I , better 

software protection had made it 

more difficult to break into 

programs while speed loaders had 

reduced tape to tape copying. A 

new wave of piracy could be rhe 

last straw for ailing software 

houses. 
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APPROACHING FAST„. 
BRAIN-BLOWING GRAPHICS...MEGA-BLASTING POWER...FAST-ACTION PLAYAB1LITY.. 

'HIGHWAY ENCOUNTER'...A TOTALLY NEW DIRECTION FROM VORTEX. 

ONCE YOU'RE ON IT...THERE'S NO TURNING BACK. 

H I G H W A Y E N C O U N T E R F O R S P E C T R U M 4 8 K • £ 7 . 9 5 

VORUX SOFTWARE (SAlfcS) I IMIIEO VORTtX HOUSE. ?•» KANSAS AVENUE. O f f SOUTH IANGWQRTHY ROAD. SAlfORD MS 2GI 



POP+ 
TOPS 

TOP 20 

r 

i World Series Imagine So 
Baseball 

̶ 2 Booty Firebird Sp 
3 Sottaid Ethiopia Sp 

Appeal 
4 Wi ld Bunch Firebird Sp 
S Shadow Fire Beyond Sp 
6 8r ian Jacks Manoch Sp 

Challenge 
7 Grand Elite Sp 
' National 

8 Dragon Tore Hewson Sp 
Consultants 

0 Gyron Firebird Sp 
10 Everyone* 3 Mlcrogen Sp 

Watty 
11 Match Day Ocean Sp 
12 Arnhem CCS Sp 
13 Starstrlko Realt ime Sp 

Software 
14 Gremlins Adv Inter- Sp 

national 
15 Death Star System 3 Sp 

interceptor 
16 Minder O.K'tronics Sp 
17 Jonah New Sp 

8arr ingtons Generation 
Squash Software 

18 Overdrive Superior El 
Software 

19 Bumper All igata El 
Bundle 

20 Al ien 8 • Ultimate Sp 
Sp = Spectrum El = Electron 
Source = WH Smiths. 

TOP 3 BY 
MACHINE 

1 R.I.P. M. Tronic v c 
2 Bockman M. Tronic Vc 
3 Mickey tho Firebird Vc 

Brie toy 
1 Basketball CBM 6<i 
2 Gates of Virgin 64 

Oawn 
3 Chiller M. Tronic 64 
1 Stat ion MeL House Sp 
2 Booty Firebird Sp 
3 Bruce Lee US Gold Sp 
1 Footbal l Addict ive Be 

Manager 
2 Wizardore Imagine Be 
3 Elite Acorn so ft 8c 
1 Bruce l.ee US Gold At 
2 Spitf ire Ace US Gold At 
3 Fort US Gold A1 

Apocalypse 
1 8MX Racer3 M. Tronic 16 
2 Exorcist CBM 16 
3 Wizard & MeL House 16 

The PrJnc«SS 
1 Overdrive Superior So i l El 
2 Elite Acomsof t El 
3 Football Addict ive EL 

Manager 
1 Ghost- Activloion Am 

busters 
2 Combat Lynx Durel! Am 
3 Decathlon Ocean Am 
1 Ghost- Activlsion Ms 

Dusters 
2 Cra2y Golf Mr Micro Ms 
3 Jet Set Willy S. Projects Ms 

Vc = Vic 20 6.1 V CBM 64 Sp -
Spectrum Be = BBC At - Atari 
16 S CBM 10 El = Electron Am 
- Amstrad Ms MSX 
Source - Webators Software. 

MAXAM IS 
VINDICATED 
MAY I reply to Nick Godwin's attack 

on our products printed in June's 

Letters Page. 

Our policy is simple. We find it 

morally unacceptable to market 

software knowing (hat it docs not 

perform to the advertised specification. 

We arc grateful to any customcer who 

can substantiate their claim that a 

program contains a bug. In such 

instances, or where tape duplication 

is faulty, wc replace it without quibble. 

As features have been added to 

MAXAM upgrades have been offered 

to old customers. 

Now to Mr. Godwin's two-pronged 

attack. He wrote to us in March 

praising the product and with a 

request to 'borrow' a Rom version, 

after mentioning a couple of mythical 

bugs. These bugs do not and have 

never existed — even in the earliest 

production copics. Bugs as serious as 

those reported by Mr. Godwin would 

have been spotted months ago by the 

5 in-depth magazine reviewers, the 

dozen or more leading software 

houses and the 500 plus owners of the 

various versions of MAXAM! 

His second, rather more insidious 

attack on my marketing strategy, 

together with his pontificating on the 

merits of a Rom-based utility at all, 

show an alarming degree of general 

ignorance for 3 man in charge of a 

user-club newsletter! Our marketing 

strategy is based on factual inform-

ation, and in support I can refer you 

to the June edition of Amstrad 
Computer User, containing a detailed 

article writen by someone rather more 

clued in than Mr. Godwin. 

David Fisk, 

Amor Limited. 

London SF.25. 

Editorial comment: Wc find 
David Fisk's reply wholy 
convincing. A number of readers 
have confirmed that Amor's 
cassette-based assembler is 
bug-free, and. indeed, an 
excellent program. As for the 
Max am Rom we stand by the 
judgement of our May review 
that "this looks like a product no 
serious Amstrad user can afford 
to be without." 

SLOPPY PROGRAMS 
1 REALLY CANT let you get away with 

your article in May's First Bytes, 

entitled Elegant Programming. I 

cannot fault the third or the first 

program — in either version — but two 

out of six is not enough for programs 

of this size. 

The first thing that a beginner must 

learn about loops is that you should 

not jump out of them. Some Basics are 

more tolerant of this than others, and 

with all of them it will be forgiven in 

a very short program, but it is surely 

something that any programmer must 

discipline himself to avoid. Program 

2 gives the game away. Line 20 reads: 

20 IF 1 = 7 THEN ? " S E V E N " : 

L = 10:GOT040 

The whole point is that by making 
L n 10 you do not need the Goto. The 

program will leave the loop naturally 

— and more quicky. In program 5 

IF DS = "ORAN*GES"THEN60 

should be changed to 

THEN L 5 

for the same reason. 

Program 4 has no semicolon 

between "Countdown" and CD. I am 

aware that you don't need one on the 

Apple, but most computers would 

crash here. 

Program 6 is more spectacular with 

two jumps out of a loop, an error in 

line 50 that would produce the 

opposite statement to that required if 

it ever got there. On most computers 

it is unlikely to do so, as the MidS will 

have to read beyond the end of the 

string. Line 30 should be 

FOR L = 1 TO LEN(AS) - 2 

and line 50 should start 

IF L = LEN(AS) - 2 

if we must do it that way. Better to 

omit line 50 and add 65 

? " N O MATCH" :END 

I took Program l to heart. I am 

sloppy. Whether you put Next or Next 

D is a matter of style. The former 

saves space and is quickcr, the latter 

̶ 
is more readable. I did not think one 

was wrong and the other right. But I 

have taken the message to heart, and 

decided that I would rather be sloppy 

than elegant. 

Geoffrey Oiitds, 

I Vinchcombe, 

Gloucestershire. 

SPECTRUM TIPS 
SPI-CTRUM owners may like to use 

some of my routines. 

POKE 23659,0 

makes the Spectrum crash if anything 

is printed in bottom part of the screen, 

e.g. error messages or breaks. 

(To disenable this routine use Poke 

23659,2) 

PRINT USR 0 

Completely clears the memory. (New 

only clears the Basic) 

(continued on page 19) 

'AMSTRAD CPC 664 IS OK' 
MAY I be so bold as to suggest that M r Lee Paddon takes a driving 

lesson ot two before he tries to rev up another computer. 

I noticed in the review he did of the Amstrad CPC-664 several 

unfortunate mistakes. These errors could I suppose influence 

potential purchasers of this fine machine into looking elsewhere. 

For a start the 3in. discs have when formatted for a C P M system 

disc 169k, or as a Data disc i.e. no C P M 178k or in I B M format 

154k. Additional to the free space is a 2k directory on each side. 

A renumber command is included in the Basic. 

Wi th regard to the Warm Reset, what point is there in a warm 

reset i f you have very good On Break Gosub protection. And i f 

one were to read the manual it details how to define a function 

key to reset the mode and colours etc. 

All in all I suppose it was a reasonable review but for the fact 

of the above errors. 

Potter, 

Brinsley, 

Nottinghamshire. 
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^ ightmagic is the ultimate graphic design package giving you 

^ r the ability to create stunning graphics and complete 

flSiH illustrations at your fingertips. 

^ Now you can produce and edit complete screens and 

pictures. Use Lightmagic as a fascinating program in itself or as an 

exciting new dimension in your games and programming. 

Just look at these features! 

•X-Fully integrated screen editor and UDG designer. 

-X-Drawing with pens. 

* Painting with brushes - 10 different effects in 20 sizes. 

•^Illustrating with airbrush. 

-XCut and paste facility. 

* Lettering in upper and lower case characters, also double 

height facility. 

*User Defined Graphics - Choose from 147 pre-set graphics or 

define your own. 

•X-UDG Designer for creating and editing up to 7 sets of User 

Defined Graphics. 

^Facilities to mirror, invert, copy, move, enlarge, fill, rotate, etc. 

A comprehensive manual with worked examples, gives you a 

step by step guide to Lightmagic through every stage of 

screen composition. 

Full facilities are provided for tape storage of finished 

pictures and UDG's, together with a temporary memory 

storage facility. 

So enter Lightmagic and start designing today! 

pecially written for BASIC programmers finding the 

prospect of machine code rather daunting! 

Now there's a straightforward way to learn all about 

line code and its many applications. 

Here are just a few of Machine Code Tutor's many features: 

* A complete machine code tutorial on two cassettes with up to 

100K of data depending on machine type. 

* Between 27 and 35 progressive lessons depending on 

machine type. 

-X-Full explanatory simulator - displays relevant registers and flags 

and their effect on the processor. 

-X-Runs a series of exercises for continuous assessment of your 

progress which can be modified or substituted. 

•XNo matter how much you experiment the safeguard system 

prevents crashing of the program. 

•X-Automatic error checking. 

•X-AII machine code instructions arc dealt with throughout the 

program and in the accompanying manual. 

•X-Comprehensrve reference manual. 

Machine Code Tutor really is the most complete instructor 

around. Learn from your computer rather than a book, and do it 

at your own pace. 

Using the tutor you should be confident of writing complex 

Lightmagic and Machine Code Tutor arc available f rom all good stockists, or direct by fiHing in the coupon below and returning to: 
New Go no n o o n Software Ltd.. FREEPOST. Bath BA2 4TD For instant despatch phone your order now on 0225 '316924 quoting your Access or Bare lay card number. 

Please send me Lightmagic(s) at £ 14.95 each, and Machine Code Tutor(s) for the 

I enclose my cheque/postal order made out to New Generation Software Limited for £ 

Name Address 

Computer at £ 14.95 each. P&P FREE. 

.Cheque/Postal Order No 

Card No. Signicure New Generation products are sold according t o their terms of trade and conditions of sale 
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TOUCH 
How to write 
for Your 
Computer 
We called this magazine 

Your Computer precisely 

because we welcome your 

views, tips and hints and 

even your criticisms of 

machines and software in 

general. Here's how you go 

about getting your name 

into print. Your article 

should be typed, double-

spaced, on A4 paper. A 

name and address on each 

sheet would help. Don't 

forget to tell us which 

machine it runs on. With 

programs please include a 

cassette or disc and some 

indication of how long it is. 

Please put what machine 

it's for on the envelope. 

Don't forget full 

instructions to us how to 

load arid list your program 

and how to enter it for the 

readers. 

The article must be 

submitted exclusively to 

Your Computer. We pay £35 

per published page — 

that's as it appears in the 

magazine and includes 

illustrations. 

Telsoft 
Telsoft is Your Computer's 
software downloading 

service. Any. program for 

the Spectrum or the BBC — 

and soon the Commodore 

— which has a telephone 

symbol next to it is 

available on the service. 

Both 1200 and 300 baud 

speeds are catered for. For 

more details call Colchester 

(0206) 8068. No more lonely 

nights typing in endless 

pages of hex digits. 

Message 
service 
You can get messages to 

us in two ways. Either use 

the Prestel Telex Link to 

892084 BISPRES G or you 

can use our very own 

modem, day or night on 

01-661 8978. The modem is 

V21, 300 baud, even parity. 

10 bits per character. You 

simply transmit in upper 

case "YRC" — our address 

code, and wait for the 

acceptance code " + + + 

STF GO" . Then off you go. 

Don't forget to tell us who 

it's for. Sign off with 

"NNNN" — again in upper 

case. 

(continued from page 17) 
9000 FOR f - 1 lo LEN a$:PRINT 
AS(f);:BEEP ,05.0:NEXT f:RETURN 

prints text newsflash style. It is meant 
to be used as a sub routine. To activate 
use LET a$ = "message to be 
printed.", then set the printing 
variables. For example: 

PRINT AT x.y; 

and 

GOSUB 9000 
I have noticcd that the Spectnim has 

a facility to convert binary numbers 
to decimal but it doesn't have anything 
to convert decimal numbers to binary, 
so I have written a routine to serve this 
purpose. Poke the decimal number 
that you want to convert into location 
16384, then run this routine: 
1 LET a$ = "":FOR f = 0 to 7:LET 

a$ = a$ + STR$(POINT(f.175):NEXT 
LPRINT aS:STOP 

Neil Braganza, 

Nail sea, 

Avon. 

SPRITES BUG 
I HAVE just discovered a bug in the 
listing for my Sprite Basic article in 
the June issue which prevents the two 
commands IRrcak On and !Break Off 
from operating correctly. However, 
the bug can simply be cured by 
loading the machine code, and then 
running this program: 
10 FOR J =62780 TO 62650 STEP 
- 1 

20 POKE J -»- 21,PEEK J: NEXT J 
30 FOR J - 62650 TO 62670 
40 READ N: POKE J.N: NEXT J 
50 DATA 7.98,114.101.97.107.111. 
110.166.237 
60 DATA 8.98.114.101.97.107.111. 
102.102.175.237 
70 POKE 60136,208 
80 SAVE "SPBASCODE" CODE 
60000.2800 

Robert Newman, 

Oundle, 

Peterborough. 

HACKERS BAD 
THE DEFENCE of electronic shophtters 

hackers — in your May Leader was 

quite touching, implying that all they 

arc interested in is helping big business 

to tighten up the security of its 

computer systems. 

If an intruder was apprehended in 

your office in front of your S3fc, which 

lie had just opened, and he claimed 

that he was not really interested in the 

contents at all, but that all he was 

trying to do was to demonstrate to you 

that your security was lax, would you 

really just thank him kindly 3nd send 

him on his way, perhaps with a reward 

for the kindness he had done you? 

I think the naivety of your leader 

writer is surpassed only by that of the 

author of the Hacker's Handbook if he 

really believes what he wrote in the 

quotation you give from his book on 

page 49. 

/. Hoioard Wright, 

Sauchie, 

Clackmannanshire. 

SNAKES ALIVE TIP 
THANK vor for publishing my 

corrections for the game Snakes Alive! 

last month. 1 am pleased to say that 

it is now entcrablc, and should work 

straight away. 

For those that arc still having 

problems though, a couple of large 

checksums might help locate the 

source of your error. These are 417 

851 for listing 3 and 377 062 for listing 

2. Just write a loop to add up all the 

contents from 28384 to 32767 

inclusive, and these two numbers 

should be returned for their respective 

listings. 

For those that have successfully 

typed in all the code, congratulations!! 

If you are having problems guiding 

the snake around all 48 locations, here 

arc a couple of "cheating" Pokes that 

should (only foi a while!) make tilings 
easier: 

POKE 25803, any number from 1 
to 256 (poked as 0). This is the 
initial SPEED value. Note that it is 
actually a two byte variable, and 
large values will be very slow — 
avoid them! The first byie, at 
25802 should only be POKEd with 
caution — it must always be a 
multiple of four. Normal value for 
the second byte is seven 
POKE 25797. any number corres-
ponding to a character from 19 (ie 
49-57). This is the initial number 
of LIVES. 
These POKEs should be typed 
after loading in the finalised code. 

These should make things easier for 

those weak soulcd people who can't 

stand the challenge. (Or those like mc 

that just aren't fast enough!) 

To cater for those who have bought 

cassettes off me, the same two effects 

are achieved by holding down keys l> 

and A while the last block of the 

normal load version loads. You will 

then be prompted. 

D.R. Aspinall, 

Brcnttuood, 

I is sex. 

BITS 'N' BOBS 
Line 2510 in June's Amstrnd program, 
Engelbcn. is unclcar. The l3st 
statement should tcad: 
PRINT "-4®®!!"; 

The Spectrum and CBM 64 listings 
in June's Top Tips managed to get 
themselves mixed up And on top of 
this I) Rockley's listing — for the 
Spectrum contains an error in line 
50, The USR address should ic.id 
64721, not 64271. 

Lastly, line 65480, Listing 1 of 
June's Spectrum program Wizard's 
Den, reads: 
65480: 003C424242423C00 - 381 

ARE WE UNDERMINING THE ORGANISATION? 
MAY I, as a headmaster of a large strongest possible way about the 

comprehensive school whose June edition, 

library accepts your magazine 

Your Computer, complain in the 

/ f V f l $ JUST TeST/Aftf 
i / o u / z secudiTY. ¦ 

S / / Z . 

On page 51, where in the 

bottom left hand comer you claim 

no responsibility for what you 

print, you make two comments 

which are obviously aimed to 

undermine the organisation of 

both schools and examination 

boards: 

(i) " . . . which might help you 

break into the computers that 

store examination records". 

(ii) "when you send your idea, 

. . . , for cheating in an exam or 

pulling off a scam . 

We feel very strongly at this 

school that your magazine should 

not be allowed to be on display in 

our library i f such comments arc 

to be repeated in future editions. 

JW Barrett, 
The Lindsey School, 

Cleethorpes. 

• 16 YOUR COMPUTER. JULY 1985 



UP TO 
50% OFF 
MANUFACTURER'S 

REC. RETAIL PRICES 

TRADE AND EXPORT 
ENQUIRIES WELCOME 

A supert> selection ol the top cassette based titles lor all popular makes ol computers are oltered with up to 50>« discount oil the manulaclurer s recommended retail prices No 
mossmg. lull money back guarantee it not highly delighted It you don t see the title you arc looking for. send lor our FREE descriptive' catalogue ol all the titles we haveavaiiable. 

RSP S*l* 
Hem inc. VAT Pr.ce 

Pro«vc*r No. Tito C £ 

CJSOJ* 1 CASSETTE 50 995 499 
Imagoe 2 Deem 5JO 2.49 
imagfio 9 PEDRO 660 249 
lAooPowo- 4 0ANGERUX8 795 4.79 
U<ro P(»t< S THE MINE 796 4.79 
OIC 7 OOOGY DEALER 329 

• OCCOART 1495 7.99 
Ol • MUSIC PROCESSOR 1495 7.99 
Suc«ny 10 COSMfC KiO 795 3.79 
v»gm I I CHECKOUT 795 S.19 
Vit-jni 12 DEMOLATOR 695 3.29 
V>«"Oni 13 PENGl 595 3.29 
ASF 139 COPTERCAPERS 6 SO 3.99 
ASF 140 HAUNTED ABBEY 690 399 
AC0"W>» 141 FACt MAKER 9 95 SM 
Aco««»c*t 142 HIDE ANDSEEK 9 95 5.99 

143 LET SCOUNT 9 95 5.99 
ACOTIK/I 144 NUMBER CHASER 995 5.99 
Ac<ynicr. 144 NUMBER GULPER 995 5.99 
Aoom*jt\ I H NUMBER PUZZLER 995 599 
AwnWi 147 TABLE ADVENTURE 995 599 
AconMwH 144 WORDS WORDS WORDS 995 5.99 
Afcgalj 149 CHARTBUSTER 995 5 29 
Af«jai4 ISO DOUBLE AOVtNTURE 795 4.19 
AkoMa 151 SONOF BLAGGER 795 4.19 
AJbqjLj 153 STARSHIP DISCOVERT 796 4.19 
A»?it* 154 TARZAN 795 4.19 
A l^ tU 1M UNCLE CLAUDE 795 4.19 
BuQBytt 154 TWIN KINGDOM VALLEY 9 50 5.19 
Lev* 9 157 COLOSSAL ADVENTURE 090 5 29 
.evd9 159 SNOWBALL 990 5.29 
M»?OPO«»r 161 CYBEMTRON MISSION 79S 469 
lAcroPff»«l 162 GALACTIC COV-MANOEH 795 4 69 
Mco Power 163 GHOULS 795 469 
Micro Power 164 INTERGALACTC TRADE R 895 4.69 
tAVOPOW 165 KILLERGORR.LA 7 95 I W 
i / iooPow 1U STOCK CAn 795 4.69 
Rom* 16? AMEN BREAK IN 699 129 
Rom* 168 8IROSOFPREY 699 379 
Svponc* 169 HUNCHBACK 795 3.99 
Sw-or 170 OVEROR'VE 7 95 3.99 
fiuo»«c< 171 STAR STRIKER 795 399 

172 WALLABY 795 399 
Visions 173 DARE 06VK.DE NWS 795 3.99 
WOT 174 SNOOKER 895 4 19 
WV4CO. 17> BLUE THUNDER 695 329 
Sopof«y 278 AIRLIFT 795 3.79 
Socci «y 279 JACKS THE BEANSTALK 795 379 
SoKoor 260 SPACE PILOT 795 379 

l«tny«« 14 THE STOLEN I AMP 695 3.29 
281 JOHNNYREB 69S 4.25 

M<'O ut<« »« I/AGIC SWORD 895 4.99 

Anroa 15 6ONOO 795 499 
Anrog 16 CYBOTHON / 95 4.99 
AfWOtJ 17 PETCH 695 399 
Awog 18 SPACE PILOT 7 95 429 
C»L 19 DERBY DAY 795 4 29 
CRL 20 C4AEGARUN 795 429 
c m 21 WHIRL YB-RO 795 4.29 

22 SPEED DUEL 595 2.99 
GarvssMacftne 23 SKUU. 795 379 
imagr* 24 ARCADIA 550 2.59 
lm»j«e 24 BCBILL 550 2 49 
Imagine 26 COSMIC CRUISER 6 » 259 
Ir>!ete«pl0r 27 TROLL eWALUE 700 3.79 
Mdownc r t vx X CLASSIC ADVENTURE 3.99 
Mog fo«® 32 SWOOP 695 4 29 
PtVWtVI 33 ATTACK ON WNSCAIE 699 149 
Pnocfi.. 34 OUEST FOR GARDEN OF E0€N 699 3 49 
P»W>1 35 THE SORCERERS APPRENTICE 699 3.49 
OiMM*rd 3t AOUAPvANE 795 429 

37 BOOGABOO THE FLEA 795 429 
Owckvva 38 FRED 7 95 4 29 
OKktrfv* 39 TRAFFIC 795 429 
TniXKi 40 GYROPOO 690 3.29 
T»iij«t 41 j MMK 690 3 29 
Turmrvai 42 HUNTER 795 379 
TtmiMl 43 SUPER SKRAV8LE 795 3.79 
Tormoai 44 TOURNAMENT 795 3.79 
TKr 44 JOS4UCONFISM 595 2.99 
Vr^n 46 AMBUS* 79S 5.59 
Wgw 47 FALCCNPATFtOL 695 459 
ASF 217 OiuCKlEEGG 7 SO 4.19 
ASF 218 GUMSHOE 790 4.19 
Al.gala 219 C'lARTOUSTEn 995 429 
A'igalS 220 GUARDIAN 795 4 29 

221 SON OF 8LAGGE R 795 429 
Ar«-og 222 GALAXY 7 95 4 29 
A«ro9 224 KONO 795 4.19 
to* 224 HUMPTY MEETS FUZZY W 6 95 3.29 
BvjBylO 226 STAR TRADER 795 429 
Bug Gyle 227 TWlNKINCDCM VALLEY 950 4.29 
mMtCOpKK 228 KROESOF KARN 7 CO 3.79 

229 LORDS C* TIME 990 4 79 
230 JOHNNY REB 695 3.29 

Moo Power 231 CYBERTONMlSSON 696 329 
MtCO POWCr 232 FtLIXWTMt FACTORY 6 95 4.19 
Macro POwC 233 GHOULS 695 4 19 
Micro Usef 234 OLYMPCS 5 95 2.99 
Oc*.^ 236 CAVELON 690 3 29 
Occw 237 CHINESE JUGGLER 690 329 
Oco»r 239 HUNOBACK 690 3 » 
Rorr.ii 241 DICKY SOIAMONOS $99 329 
Romn 242 THE GREAT NORDIC WAR 899 4.29 
Tc-rwvjJ 243 LAZY JONES 795 399 
Termnjl 244 PLUMB CRAZY 7 95 399 
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IvmtnaH 245 STAR COMMANDO 7 94 3.99 
T*io* 246 JACKS THF BFANSTAIK 7 95 399 
ViSOTH 247 1994 695 339 
V-OOftS 248 DARE OEviL DENN'S 7 95 399 
Vivonl 249 SNOOKER 8 95 4.29 
W<eo> 240 BLUE THUNDER 695 3 29 
Araroq 282 CATACOMBS 795 379 
Anioq 283 PC FUZZ 795 379 
Arl< 284 ENCASE ER HUMPT Y 695 4.25 
AltK 284 IIUMPTYPJTK GAROCN 690 4 24 
• " » > - < • 286 PEDRO 550 299 

287 AOJANAUT VTX RAIDER 699 3 59 
IHMCOStO' 288 BIG BEN 700 359 
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J11 s r t i u c om n 595 3.1» 
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314 MYPER B"(E '94 4.44 
Jl» CRYSTALSC* ZO«i 7 94 4»4 
318 EVIL DEAD 694 379 
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OuKkW* 319 ST.KG 64 794 4 94 
T«\»»! 330 POST 1 a PAS'ER 690 394 
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B-JJ &(!c 106 SCRAMBLE 695 3-69 
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imcicooior 109 CRAZY KONC COO 3.19 
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OucMiva 113 SUBSPACE STRIKER 795 4.29 
OuKkJrfrt 114 TORNAOO 595 3.19 
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THOR 119 LUV8UG 695 299 
The 120 OLLY 695 3,29 
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Ina^oo 51 BCBILL 550 2.59 
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53 PEORO 550 2.59 
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3J8 •ftYOf WRATH 694 394 
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McroPowM 54 OFTAW 89S 5.49 
55 JOHNNY REB 695 349 

S«ltt¦»o!! 57 BUGS 695 329 
Snsroiotl 58 RALO 696 3.29 
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KONG 595 3.29 
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Aile 62 MRV/ONG SLAUNORY 695 3.29 
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CRL 69 AHHMI" 595 3 39 
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tmtgne 84 JUMPING JACK 650 2 59 
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95 ANT ATTACK 695 3.79 
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Ow.VV! 98 FRED 695 179 
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' / i Starting out in home 
^ j T computing? First Bytes 

is for you. Just write to 
Your Computer with any hardware or software 

problems, no matter how small or simple. 

You're a novice 
programmer and Peeks and 
Pokes make you nervous. 
But you've just read John 
Ransley's First Bytes piece 
and he has made the 
whole business seem 
absurdly simple. 

So why not have a crack 
at this month's 
competition and Peek and 
Poke your way to a £15 
prize? Write a short, or 
shortish, program which 
creates an animated 
display by Poking to the 
screen memory. 

Spectrum and Amstrad 
owners will be at a 
disadvantage here sinnce 
John Ransley does not talk 
about bit-mapped displays; 
the program he gives as an 
example will only work on 
micros whose screen 
memory operates on 
character codes. 

By contrast, the 
Spectrum's screen memory 
controls individual pixels 
not characters. 
Nonetheless many of the 
same principles apply but 
you might need to study 
your manual first. 

Marc Kavanagh, 13 
Barber Street, Padfield, via 
Hyde, Cheshire SK14 7EG, 
wins May's competition. 
He neatly illustrates the 
use of nested loops with a 
program to print out three, 
four and five letter word 
anagrams. 

The program can be 
easily expanded to cope 
with larger anagrams by 
altering line 80 and adding 
more loops. It is written 
for the Spectrum but will 
run on most other micros 
with minor alterations. 

A bluffers 
guide to 
micros 
GUARANTEED 100 per ccnt pure 
machine code — this sort of crazed 
statement is made on the backs of 
obscure cheap rate software packages 
which seem to be trying to foist 
themselves as some sort of silicon 
potchccn guaranteed to blow your 
mind. You don't see it as much as you 
used to, but nevertheless the term 
"machine code" has a powerful aura 
for micro users familiar only with 
high-level language words like Load 
or Run. 

Those arc the son of words that 
these wets have to know in order to 
play their favourite game, i.e. Ghost-
busters or Moon Crcsta. These people 
do not have the right stuff as far as real 
tough he-man programmers are 
concerned, even if they have a hi-scorc 
that looks like Terry Wogan's salary. 

A high-level language is one that has 
human words in it, and it has an 
interpreter inside it which translates 
what you type into stuff the computer 
understands. This takes time, so it 
slows down programs, which is why 
machine-code hackcrs sneer at Basic 
programs — Basic is a high-level 
language. To be a real mainline 
programmer, you've p.ot to speak to 
the machine in its own language. 

You can fudge it by using a compiler 
— this is a separate program that will 
translate your whole program into 
machine code, so you feed the whole 
translation in instead. But it's like 
going to Spain on a packagc tour — 
you don't really get to know the 
natives. Anyway, compilers take up a 
lot of room in a home computer's 
memory, bashing elbows with the 
original Basic program and the 
resulting machine code. Most hard-
core hackers take pride in being able 
to optimise code better than any 
"dumb compiler." 

You can compromise by writing in 
assembly language using a special 
program called an assembler, that 
translates asscmhly language into 
machine code. This uses mnemonics 
which are a bit more comprehensible 
than machine code but not as easy to 

c - i TO L 
tV IX D-1MTCC/4) IO L ««D L>-« 
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SPECTRUM+ 
MAGIC 

Tim Hartnell, the world's best-selling 
author of bookson the Sinclaircomputers, 
has turned his oltention to the Spectrum + 
to produce three major works. 

SPECTRUM+ LOGO. Just type this program in, and you'll 
have LOGO graphics running instantly on your Spectrum + or 
Spectrum. No need to buy the language. Comes with 
complete tutorial on LOGO graphics. Book contains full 
program and tutorial, £2.99 (ISBN 0 907563 65 2). 

EXPLORING ARTIFICIAL INTELLIGENCE O N YOUR 

SPECTRUM +. Study the fascinating world of Artificial 

Intelligence, as you demonstrate many of its exciting 

discoveries with the eight programs in this book. The Computer 

Bookshelf section of The Bookseller called this work "the best 

book on Al I have ever seen". £6.95 (ISBN 0 947695 05 2) 

ASTOUNDINGARCADEGAMESONYOURSPECTRUM + . 
Four great arcade games in this special 32-page edition of 
Kwik-Bytes. Just £1.25 (ISBN 0 907563 70 8) 

Available from good book and computer shops, or 
(post free) from: — 

Interface Publications Ltd./ Dept.QTYC, 
9/11 Kensington High Street, 
London W8 5NP 

(UK Trade: WHS Distributors) 

9nterf>a cc 

BBC Micro 
Tape , 4 0 / 8 0 t r a c k D i s c , 
E cone t c omp a t i b l e . 

ZX Spectrum 
Commodore 64 
Electron 
unexpanded Vic 
ZX81 • Apple • PET 
NEC PC8201A 
Dragon (book only) 
All software for the 
above computers. 

MICRO ENGLISH (BBC, Electron). Complete English Language self-tuit ion 
and revision course, to O-Level. of 24 programs. Includes "speak-and-
sp«l l " real speech (no extras required). £24 .50 . 
NEW MICRO MATHS 24 program revision or self-tuit ion course t o O-Level. 
Includes 59 Topics plus t wo books. £24 .50 . 
SIR FRANCIS DRAKE ADVENTURE GAME. Authent ic , historical, graphics 
adventure game. £6 .50 . 
ANIMATED'ARITHMETIC Tcachcs using movng colour pictures (not 
words) Ages 3-8. £6 . 50 (disc £7.50) . 
BRAINTEASERS Book of IQ tes ts & puzzle programs. C5.95 
". . . excellent" EDUCATIONAL COMPUTING. 

• Immediate dispatch Micro Maths, Micro English and Master Maths. 
Phone or send orders or requests for free catalogue to : 

L C L DEPT . Y. 

26 Avondale Ave. 
Staines, Middx. 
Tel: 0784 58771 
24 hrs. Orders 

World leaders in educational software 
(distributors in 24 countries.) 

TRADE DISCOUNTS 
NtW HOTLINE SERVICE 

•AS SEEN ON ' 
TV 

BUSINESS COMPUTERS 
Epson PX8 £900 <£872 Comy»)9<« PC 10 £1595 
(£16«4| £1664 Commodore PC20 C2573 (£24851 
£208!>. Sanyo MBC775 £1920 <£l899) £1999. 
Cannon A200C C1609 (£1686! £1686- Sanyo 
MBC550 £723 l£699) £799. Sanyo M8C550-2 
£975 (£9391 £1039. 

ORIC AND SINCLAIR 
COMPUTERS 

Orlc Atmocicomputer48K £ 9 9 ( £ 9 9 ) f l 0 9 MCP40 
Ore printer/plotter £109 (£110) £122. Sinclar 
pocket TV £97 <£951 £101. Sinclo r QL Computer 
£379 (£378) £399. QL Floppy disc interface £ 107 
(£103) £109. Snct*r Spectrum Plus Computer 48K 
£127 (£1291 £149. Kit to upgrade the Spectrum 
IO Spectrum Plus £30 (£30) £40 Microdnvo £49 
(£507 £60. PS232 interface 1 £49 (£50) £60. 
Special offer: — Microdrive * interface 1 * 4 
cartridge* £97 (£99) £107. Btank m.crodrivo 
cartridges £2-£50 (£31 £4 Spectrum floppy <J4c 
interface l See Cumana disc secton for su*at>'« disc 
drives) £97 (£89) C99. Interlace 2 £20 £45 (£20) 
£24. 32K memory upgrade kit for 16K Spectrum 
tissue 2 and 3 onlyl £31 <£281 £30 Spectrum 
Centronics printer interface £46 t£42) £47 ZX 
printer has (wen replaced bys the Atphscom 32 £71 
(£69) £82. 5 prater rolls (State vrfwhor Sinclair 
01 Alphacom) £13 (£161 £21. ZX81 computer £36 
(£3S1 £45. 16K ram packs lor ZX81 £28 

£30. 

COMMODORE COMPUTERS 
Commodore C16 Starter Pack £119 ( f 119) £151. 
Commodore 64 £189 (£194) £226. Convenor to 
allow most ordinary mono cassette recorders to be 
used w*h the Vic 20 and the Commodore 64 £9-78 
(£9) £11. Commodore cavseitu recorder £43 (£44) 
£50. Centronics printer interface f « Vic20 ond the 
Commodore 64 £46 (£41) £46. D.sc drive £197 
(£201) £232. 

AMSTRAD. ATARI AND 
ENTERPRISE COMPUTERS 
Amstred Colour Computer £342 (£3481 £388. 
Amstrad Green Computar £232 If247) £287 Atari 
130X6 computer £168 (£163) £183. Atari 520ST 
computer £643 (£616) £656. Atari 800X1 
computer • recorde' £120 (£123) £143 Atari 
800X1 Computer + disc diwe £229 (£230) £260. 
Atari data recorder £34 <£37) £47. Atdn d.sc d-ive 
£172 (£171) £191. Atari 1020printor £93 (£99) 
£115 Enterprise 64 computer £234 (£236) £256. 

ACORN COMPUTERS 
Acorn Electron £119 (£119) £ 1 39. BSC Vodol 8 . 
£354 (£343) £383. BBC Modol B with drtc 
interface £474 <£4611 £491 New BBC Model B 
Plus £497 (£484) £514. Colour montor £188 
(£228) £268 Kondadouble densrty disk mterfocc 
system £137 (£131) C141. See bciow for »u<tob« 
disc drrves 

CUMANA DISC DRIVES 
To Suit due interfaces Of S«Kl»r OL. Spectrum, end 
BSC 8 Single:- 40 track ttnotosided £164 (£1631 
£ 183. 40 tr double Sided £ 169 I £ 168) £ 188. 80tr 
ds£2l9<£2091 £229. Dual:- 40tr*» £294 <£2BO) 
C320. 40 tr ds £325 (£325) £365. BOtr d» £414 
(£390) £430. 

PRINTERS 

MCP40 4 Colour printer/plotter £ 109 <£ 110) £ 122. 
Brother HRS £162 (£1611 £193. Shrfiwo CTI 
CPA80: - Centronics para&ei ve fuoo £2181 <£2221 
£258. RS232 vers-on £238 (£240) £282. Cannon 
PW1080A £312 (£308) £358. Epscn £249 (£2491 
£282. Epson HX8CF/1 • £283 (C281I £316. Ipson 
FX80 £339 <£3051 £335. Combined matrix printers 
•nd electric typewriters:- 8rothor EP22 £135 
(£124) £144. Brother EP44 £230 <£226> £246. 

SWANLEY ELECTRONICS 

The computer Export Specialists 

Dept. YC, 32 Goldsel Rd. , Swanley, Kent BR8 8EZ, England 

Tel: SWANLEY (0322) 64851 

Official orders welcome. UK prices are shown first and include post and VA T. The second price m brackets 
is for export customers in Europe and >ncUjdes msor^f jumaJ postage The tt*rd price is tor export customers 
outside Europe (including Aus<ra'*a etc) and include* insured airmail postage 

BETA BASIC 3.0 
S P EC T RUM 4 8 K 

SINCLAIR USER. JAN. 81 (AUOUT RELLASk 1.6): "HAS ESTABLISHED ITSELF AS THE 

STANDARD EXTENDED BASIC FOR THE SPECTRUM.. .TUR>« SINCLAIR BASIC FROM A 

C O O D VERSION OF THF. LANGUAGE TO A FANTASTIC ONE." NOW. WITH RELEASE 

3.0. BETA BASIC BECOMES PROBABLY THE MOST POWERFUL BASIC AVAILABLE 

ON ANY 8-BIT MICRO! 

• PROCEDURES - a terrific implementation that lets you extend your Basic! No P R O C 
keyword l» needed; e.g. you can use conmand i like; swop a.b or d r awbox 10,20,5 or 
addup bl ).sum. With parameter passing by value or by rcfcrencc (including arrays), 
LOCAL variables and recursion. 

• Up to 126 WINDOWS with their own attributes and character sue . 

• ANY CHARACTER SIZE (Riving from I to 64 or more chars/line!). 

• LISTINCS with optional automatic indentation of loops. procedures, IF, etc. Works 

on existing Spectrum Basic programs too! 

• KEYWORDS (including the Spcctnim Basic ones) can all be entered by typing them 
In full, or by the "single entry" method, or both ie the u m e line. 

• A full range of TOOLKIT commands. • EXCEPTIONAL A R R A Y and STRING handling. 

• Many powerful GRAPHICS commands. • EXCELLENT EDITOR - fast an d convenient. 

• MICRODRIVE commands are improved and much eailer to use. 

• OTHER FEATURES, new or improved, arc too many to fully list! DO - LOOP structure 
with WHILE. UNTIL and EXIT IF: ALTER. AUTO. BREAK. CLEAR. CLOCK. CONTROL 
CODES. DET KEY, DPOKE, DRAW TO. EDIT, ELSE . FILL. GET, JOIN. KEYIN, multi-LET. 
LIST a si leer, LIST DATA. ON. ON ERROR . OVER 2. POKE strings, POP. READ LINE. 
REF. ROLL. SCROLL, SPLIT. TRACE, USING. Taster GOTOs, GOSUBs and FOR-NEXT loops. 

• 26 POWERFUL FUNCTIONS: AND. OR. XOR , DEC, HEXS. BINS: fast SINE, COSE, 

RNDM; CHARS, NUMBER, DPEEK, EOF. FILLED, INARRAY, INSTRING, ITEM, LENGTH. 

MEMORYS. MEM. MOD, SCRNS, SHIFTS. STRINGS. TIMES. USINGS. 

• Spectrum Basic compatible - yoo can run existing program*. Transferable to Microdrive. 

Wafadrlve and other special versions available. 

• Comprehensive AS-sirc manual. More lhan 80 pages, packed with examples. 

• To show yoo the power of Beta Basic's excellent procedures, we includc on each tape a 

FREE TURTLE GRAPHICS package.' 

• Upgrades to Releose 1.8 customers: If yoo bought direct from us, ihere Is no need to 

return yc*ir cassette - Just quote the (approximate) original purchase date with your order; 

otherwise return your cawetcc and name your supplier. The upgrade price of £6.95 

(17.50 overseas) Includes a new manual. Release 1.8 remains available, at a reduced 

price of £8.95 (19.50 overseas). 

• TRANSFORM your Spectrum w i t h BETA BASIC 3.0 for Jujt 1I4.9S Inclusive! (115.50 

overseas). Or tf you wont to know more about the program, send us an S.A.E. 

(TICK AS APPROPR IATE) PLEASE SEND ME: 

BETA BASIC 3.0. PAYMENT OF 114.95 (OR 115.50 OVERSEAS) IS ENCLOSED. 
BETA BASIC 3.0 UPGRADE. PAYMENT OF 16.95 (17.50) IS ENCLOSED. 
BETA BASIC 1.8. PAYMENT OF 18.95 (19.50) IS ENCLOSED. 

MORE INFORMATION ON _ . 1 HAVE/DO NOT HAVE RELEASE 1.8 ALREADY. 
A STAMPED ADDRESSED £NV£T0PT ' IS ENCLOSED. 

92 O X F O R D RD . 

MOSELEY 

BIRMINGHAM 

B I3 9SQ 
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(continued from page 21) 

Scaling new peeks 
PEEK ANI> Poke arc — like Burke and 

Hare or Hcftcr and Skinner - names 

guaranteed to strike terror into the 

hearts, of most God fcarin' folk and 

certainly all novice programmers. 

After all, when you've only just got 

the hang of making your screen dis-

play look something like the way you 

meant, after hours of juggling Print 

and Tab statements and a contagion 

of semi-colons, it's hardly surprising 

that you'd rather leave the mysteries 

of memory addresses alone. 

But you'll have to tackle Peck and 

Poke some day, and there's no better 

way to start than by experimenting 

with the chunk of memory that con-

trols your micro's screen display. 

First, let's remind ourselves what 

the statements Peck and Poke really 

mean. Although every micro has a 

total memory expressed as 16K — that 

is, 16,000 bytes 32K, 64K or what-

ever, some of that memory is gobbled. 

up by the computer's operating system 

including the Basic that makes ir 

easy to write programs — so that in 

the Commodore 64, for example, just 

over 39K of Ram is left for your own 

Basic use. 

Check out your micro's manual and 

you should be able to discover what 

chunk of Ram is swallowed up by the 

screen — and, possibly, colour — 

memory. The 64, for instance, offers 

a screen display "crossword" of 40 

characters across and 25 down — a 

total of 1000 squares. Iiach square 

needs a byte to itself, and so its screen 

memory occupies the 1000 addresses 

from 1024 to 2023. Unlike some 

micros, the 64 needs a separate colour 

memory for cach of those 1000 

squares, and this squats at addresses 

55296 to 56295. In the Commodore 

16 and Plus/4 screen and colour 

memory run from 3072 to 1071 and 

2048 to 3047 respectively. 'Hie 

Spectrum QI. screen uses addresses 

131072 to 163839, and the Amstrad 

CPC-464's screen memory occupies 

49152 to 65535. 

In the demos and program which 

follow, we'll cut down on linger 

fatigue by first declaring a variable 

equal to the first screen/colour 

memory address. For the Commodore 

64, you'd need a line like this: 

10 SM = 1024:CM =55296 

You can think of a block of addresses 

as a huge rack of cubby holes, such as 

you might see in a mail sorting office; 

all have glass doors so that you can see 

— or Peck — what is inside — but only 

some of them can be opened so that 

you may Place — or Poke — some-

thing into an empty one, or replace the 

existing contents with something else. 

That "something else" is a different 

value in the range 0 to 255. In the ease 

of a Poke to screen memory, you'll be 

using a value chosen from the ASCII 

— pronounccd askcy — or machsnc-

specific table of screen codes repre-

senting the usual alphanumeric key-

board set as well as the special graphic 

symbols available on some micros. 

Again, there should be a list of these 

in your manual; but be clear that 

ASCII and screen codes arc different 

again from the table of CHRS values 

for the same characters. ASCII screen 

codes commonly run from 0 to 127 — 

with the alphabet beginning at I — 

with screen codes 128 to 255 usually 

producing the same character set in 

reverse field form. Now add these 

lines: 

20 FOR L = 0 TO 9 
40 POKE SM + L,1 
50 NEXT L 

These lines, as you'll sec when you 
Run them, will scree to Poke the letter 
A into the first 10 screen memory ad-
dresses. They all now hold, of course, 
the value 1. Prove it: 

60 PRINT:PRINT 
70 FOR 1 - 0 TO 19 
80 PRINT (PEEK(SM + L)); 
90 NEXT L 

Run the whole program again, and 
after the As have appeared, the three 
new lines will cause the figure I to be 

BEGI 

printed the same number of times, and 

then you'll see 10 zeros. That's 

bccausc the next 10 addresses in scrccn 

memory — in common with all the 

remainder — hold no value at all. Now 

alter line 40 to: 

40 POKE SM + L.L 
for a different result. Finally, enter in 
direct mode: 

POKE SM + 5.32 
and notice how this wipes the 
character held there, as a direct mode 

PRINT (PEEK(SM + L)) 

will confirm. 

To introduce a little colour into the 
proceedings, set your prime variables 
in 10 line as before and then type: 

20 FOR L — 1 to 10 
30 POKE CM + L.L 
40 POKE SM + L.L 
50 NEXT L 

Colour codes are usually separately-
numbered from 0 to 15 or higher, so 
line 30 simply prints out the first 10 
charactcrs in the first 10 colours avail-
able. Incidentally, it's better to Poke 
colour before scrccn memory, other-
wise you'll often get an untidy double 
image as cach character appears; swop 
lines 30 and 40 to see this effect. 

Using Pokes, this next routine pro-

duces a quite mesmerising, ever-
changing kaleidoscopic display of all 
the characters and colours your key-
board can generate. It's also ideal for 
automatically generating sleeve designs 
for the Eurvthmics: I.ine 20 declares 
the correct variables for a Commodore 
64. 

SC should equal your micro's maxi-
mum number of character-producing 
ASCII scrccn codes. CC the nnmbcr 
of colour codes available, SI. the total 
screen locations, and NC the maxi-
mum number of characters to a line; 
alter these variables as necessary to the 
equivalents on your micro: 
10 PRINT (CLEAR SCREEN) 
20 SM = 1024:CM = 55296: 

SC = 255.CC =15: SL = 1000: 
NC = 40 

30 F1 INT(RND(1)*SC) +1 
40 F2-INT(RNO{1)'10)+1 
50 F3 = INT(RND(1)*NC*2)) + 1 
60 F4 ̂  INT(RND(1)*CC)* 1 
70 FOR L = 1 TO SL STEP F3 
80 POKE CM + F2+L.F4 
90 POKE SM + F2 -f L,F1 

100 NEXT L 
110 GOTO 30 

You'll find that the best effect is 
achieved by adding to line 10 your 
own micro's comands for setting the 
screen and border colour to white. 
John Ransley. 

Modems ̶the whys and wherefores 
A MODEM is one of the most worth-

while add-ons you can have for your 

computer. And with prices starting 

now at just a few tens of pounds, it can 

also be one of the cheapest. 

With a modem you can exchange 

software with friends over the phone, 

dial up commercial mega-databases 

such as Prcstcl or Knowledge Index, 

or explore the expanding network of 

privately-run computer bulletin 

boards. 

"Modem" is simply a contraction of 

modulator-demodulator: it's a two-

way convener which translates data in 

your computer into audible tones suit-

able for sending along a telephone line 

— and vice versa. 

In the phone line, cach bit is repre-

sented by a high or low tone, depend-

ing on whether it's a 0 or a 1. Since 

only one bit can be sent at a time, data 

must be offered to the modem in serial 

form. So you can't plug in to an 

ordinary modem unless your com-

puter has a serial port. However, for 

many popular computers you can get 

special interfaces or communications 

packs which take care of the problem. 

Among the cheapest modems are 

the sort known as acoustic couplers. 

These have rubber cups into which 

you press your telephone handset 

when you hear the distant computer 

answer your call. 

Unfortunately, acoustic couplers 

tend to pick up room noise, which can 

corrupt the d3ta. So unless portability 

matters, you may prefer the more 

reliable direct-connect modem, which 

plugs into a standard telephone 

socket. If you haven't got these at 

home, British Telecom can fit them. 

In choosing a modem, decide first 

which services you're interested in. 

Several different signalling standards 

— or tone combinations — arc in use; 
and you can cither pick a modem to 
match or pay more to have a multi-
standard modem. 

Perhaps the commonest standard 
now is the viewdata format used by 
Prcstcl, which sends data to you at 
1200 baud and expects your replies at 
75 baud. The figures denote the speed 
of transmission: in this context, you 
can take them to mean hits per second. 

Each byte you send has to be gift-
wrapped with stan and stop bits, 
making up 10 bits or so altogether. So 
even 75 baud works out a lot faster 
than you can type! 

Some bulletin boards today accept 
1200/75 tones, but more usual is the 
300/300 baud standard — often 
referred to in technical jargon as V.2I; 
the viewdata standard is V.23. 

To use a modem, you need com-
munications software. Its basic 
function is to rc-routc the data paths in 
your computer: characters from the 
keyboard must l>c diverted to the 
serial port, charactcrs received from 
the modem must be sent to the screen. 

Details of viewdata packages for a 
wide range of home and business 
micros arc available from Micronct 
800, Durrani Mouse, 8 Herbal Hill. 
London F.C1R 5EJ, telephone 01-278 
3143. 

Richard Lambley. 
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i . • Up to 20 Character Koster * A I to 4 Character Party 

; * Individual Player Movement * 16 Long be Short Kange 

Weapons * 8 Armour Types * 32 Magic Spells * 11 Character 

I Classes, 5 Raccs * (New Astrological Influences * Mew Combat 

\ Node • New Ship to Ship or Shore Combat * New Advanced 

Dungeon Graphics * New Animated Outdoor Graphics 

" 1C> * New Navigational Strategy * lull Colour Visuals 4 

throughout * Adventure Style Verb Entry " 

̶OIL ̂ mcnlcan 
ADVENTURES

All American Adventures Limited, 
Unit 10, Parkway Industrial Centre, 
Men cage Street, Birmingham B7 4LY. 
Telephone: 021-359 8881. 
Telex: 337268. 
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ADDON 
EXTRA 
Pacesetters 
Joystick interface 
Spectrum 
£ 14.95 
Nidd Valley Micro 
Two joystick interfaces are 

available, one which uses 

the Kempston protocol, 

and. for ten pounds more, 

a software programmable 

interface. Both these 

devices incorporate the 

company's patented 

" s lomo" slow motion 

device, which allows you 

to play game at any speed. 

The Connection 
Printer interface 
Commodore 
£79.95 
Tymac 
Rather on the steep side, 

this interface plugs into 

the serial port, and allows 

the Commodore to be 

interfaced with any parallel 

computer. Different 

versions are available to 

cope with the graphics 

commands of various 

printers. The company 

claims that the interface is 

compatible with all 

software that expects a 

Commodore printer to be 

connected. Tel 021 327 

6637. 

Tape care kit 
Global software 
Various 
£ 9.95 
Two parts to this kit, 

azimuth alignment and 

head cleaner/demagnitizer. 

The azimuth tape 

constantly monitors the 

number of errors detected 

while the tape is running, 

so alignment occurs when 

you get fewest errors. 

Cleaner is of the usual 

fabric type. A promising 

start from this new 

software company. Tel 

01-228 6730. 

Azimuth head 
alignment 
Interceptor 
Amstrad 464 
£8.99 

Following up their 

successful al ignment tape 

for the C64, Interceptor are 

going for the Amstrad. An 

invaluable device, as so 

many "faulty" commercial 

tapes turn out to merely 

have alignment problems. 

HAR 
Dot Matrix 
Printers 
• Star 
• £259 upwards 

SAY THE W O R D "printer" to the 

average home computer user, and the 

chanccs are he'll think of Epson, for 

so long the dominant force in the 

printer market. With this new range 

of printers, Star hope to make some 

kind of inroad into this market. 

The range consists of three dot 

matrix printers aimed at the home 

user; the SC. 10 at £259, the SDIO at 

£389 and the SGI5 also at £389. They 

arc either Epson or IBM compatible, 

and offer an attractive near letter 

Qua l i t y font and a removable tractor 

unit. The DIP switches for selecting 

character sets etc. are easy to get at, 

usually on the left hand side, a major 

improvement over Epson's hiding 

them away inside. In the software, Star 

have come up with a neat idea, you can 

define a printer macro, oncc you define 

a series of often used commands, you 

can execute them by just sending the 

macro command. Perhaps this might 

have been more useful if several 

macros could have been defined. The 

SG and SD10 printers arc both eighty 

columns with speeds of 120 and 160 

cps respectively and 2k (just over half 

a p3ge) buffers as standard, expandable 

to 6k. The SG15 is 136 columns, at 

Valiant Turtle 
• Spectrum/BBC/CBM 64 
• Valiant Designs 
• £215 forborne users, £201 
for schools 
THERE ARK at least half a dozen 

different makes of turtle on the market 

but Valiant Design's product has 

already established itself as a rather 

superior turtle. Primarily intended for 

use in schools, it has two features that 

make it especially attractive to 

children. First it looks more turtle-like 

than most of its competitors. As well 

as legs, a shell, and a head, it even has 

a pair of red LEDs for eyes. 

Second, it is not hampered by wires 

and cables but can roam free under the 

remote control of an infra-red 

transmitter. This device connects to 

your micro by either a serial or parallel 

lead, and gives the turtle a range of up 

to six metres. Power is provided by 

nickel cadmium batteries. 

On top of this the turtle appears to 

be both robust and accurate; 

sufficiently accurate in fact to double 

up as a simple plotter. Its main use, 

however, will IK to create turtle 

graphics in conjunction with I.ogo. 

Although the turtle pack does not 

include Logo ii supports most versions 

of the language currently available. 

For more details ring Valiant Designs 

Ltd, 01 720 3947/627 1351. 

slight quibbles arc that the paper 

guides arc a bit clumsy and the paper 

tear off is a long way from the print 

head, which means after doing a form 

feed after printing your document, 

you've still got to move the paper by 

hand before teat ing it oil". Certainly 

anyone looking at a printer in this son 

of price range should carefully 

consider this bunch. 

Valiant turtle. 

Interface III 
• Spectrum 
• Evesham Micro 
• £39.95 
I r HAD TO come, the ultimate copier 

against which there seems little 

possibility of protection. But of course, 

you would only use it for copying your 

own software to Microdrive wouldn't 

you? 

Hardly elegant, this unit uses the 

sledgehammer approach to cracking 

the nut of software protection. After 

you have loaded in the game, you 

simply hit a button on the unit, which 

plugs into the back ol the Spectrum, 

and it simply dumps ihc entire 

contents of Ram out the cassette port. 

It also gives you the option of 

loading the screen display (important 

if machine code has been hidden in the 

screen area). Skipping this will mean 

that the program will take up about 

5 sectors, so you can gel two games 

onto one cartridge. The obvious 

disadvantage is that no matter how 

short the program is it will take up 

about the same amount of space. 

120 cps and has a 16k buffer as 

standard. The SDIO uses a ribbon 

cartridge, the SG's, typewriter style 

ribbons. 

So how do they compare? Well, in 

use, they seem rugged and reliable. 

Koise levels were reasonable, the paper 

feed reliable and precise. The only 
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Star* 
chart 
On-Court 
Tennis 
CBM-64 
Activision 
Tennis simulation 
£10.99 • * • 

Good quality simulation — 

as with the quarter backs 

in this company's football 

game, the tennis players 

have individual 

personalities, so Ivan 

Messier has a great serve 

and plenty of endurance, 

but J immy Orr sometimes 

wears a bit thin. 

Didn't actually throw his 

racket at anyone while I 

was playing. You can 

select surfaces to play on. 

On-Field 
Football 
CBM-64 
Activision 
US football simulation 
£10.99 
* * *

At first glance this looks 

like a game of table 

football — same overhead 

view. But this game has all 

the jargon and complexity 

of the real thing, without 

the popcorn and the cheer-

leaders. You choose your 

starting quarterback, wide 

receiver, and tight end to 

fine tune your offensive 

strategy. You can even 

bring in substitutes. If you 

don't understand what all 

this means, then buy this 

game and catch up with 

Nicky Home. 

Quackshot 
Spectrum 
Creative Sparks 
Arcade adventure 
£2.95 
* * * 

No prizes for innovation, 

but value for money at the 

Sparklers economy price. 

A Tutankhamunesque 

maze game in which you, 

nightwatchman in the 

Acme Clockwork Toy 

Factory, are confronted by 

rampaging clockwork 

ducks. Armed with 

duckbuster bombs and 

stun gun you must fight 

them and the green snakes 

off. As with Tutankhamun 

you have to collect keys to 

move between levels. 

SOFT 
The Artist 
• Spectrum 
• Soltek 
• Graphics utility 
• £12.95 
• • * * * 

SRI.i. YOUR Macintosh. That's what 

ex-Volvo assembly line worker turned 

full-time programmer Bo Langcborg 

suggests people will be able to do once 

they've loaded his new program into 

a Spectrum. 

There arc even plans afoot to market 

this program with a mouse for the 

Spectrum. But at the moment you 

have to get by with five fingers to 

move the cursor. When the program 

has loaded you are confronted with an 

empty screen and two flashing cursors, 

one square, one cross-shaped. 

You can get straight into some sort 

of Mac type painting by selecting a 

paint-brush and a brush pattern. At 

the Iwsc of the scrccn you have a 

choice of eight special commands — 

apart from brush and brush pattern 

these include a text option, a view 

command which shows you the whole 

screen without the commands, a move 

option which enables you to raise the 

scrccn so you can work on the base of 

the picture but still sec the commands, 

a clear-screen option, a storage and a 

charactcr creation option. 

The reason you need five fingers is 

that apart from the directional controls 

of the brush you need to keep your 

thumb on the C key which sets the 

pixels on the screen. 

By pressing the symbol shift key you 

can move between two sets of othei 

commands, pixel setting commands 

and colour setting commands. The 

pixel command section has some very 

powerful commands. You can enlarge 

The 
A r t i s t 

Entombed. 
sections of the scrccn. You have 
instantaneous box and circle 
commands. 

This section also has an overlay 
command which is comparable to 
placing a plastic sheet on top of a 
picture and copying it. 

The colour commands open up a 
window around the cursor and the 
cross. Inside it ink, paper brightness 
and flash can be set separately. 
Paul Bond 

Elidon 
• CBM-64 
• Orpheus 
• Arcade adventure 
• £7.99 
• * * * 

Pt.F.NTY Ol- whimsy in the software 

market this month. We arc treated to 

a trip to fairyland in F.lidon. The 

beautiful graphics depict a hapless 

flower fairy as she tries to collect seven 

bottles of magic potion followed by 

pouring the bottles on to magic flowers 

in order to revive the magic garland 

to its former glory. 

On her way she is hindered by tree-

spirits, flames, strange bundles of 

energy and eerie darkened rooms 

peopled by things with glowing eyes. 

A fir cone, a leaf, a crabapple — any 

of these will help her ward ofTthe un-

welcome attentions of the evil spirits. 

There arc also lucky horse shoes to be 

found for bonus points. But do not 

pick up the ones which are upside 

Elidon. 

down, for of course all the luck will 

have drained out of them and they will 

kill you. 

It's possible to pick up a torch to 

guide the fairy through the darkened 

rooms and she needs all the help she 

can get for her V7STOL capability is 

easily upset by the slightest bump. It 

is possible to get her to hover by 

judicious use of the fire button. 

There arc also forcefields which can 

only be penetrated by the aid of a horn 

or a set of pan pipes. 

And in this exciting Ultimatcsque 

game, your littie fairy is going to need 

all the angel dust she can get. 

Paul Bond 

Entombed 
• C64 
• Ultimate 
• Arcade 
• £7.95 • * 

T H E R E IS ALWAYS a buzz of 

expectation whenever a new Ultimate 

title comes along. With a string of hits 

like Knightlore, Llndcrwurlde and 

Alien 8 under their belt, we've come 

to expect something rather special 

from them. Entombed is set in Egypt, 

where our intrepid explorer. Sir 

Arthur Pendragon, is entombed 

beneath the Sphinx, searching for the 

scrolls which will help him get out of 

this tricky spot. 

'fhe screen display shows a Scarab 

on the wall's view of Sir Arthur 

wandering about the corridors. There 

arc two varieties of screens, scrolling, 

maze-like corridors and rooms where 

the various objects of your quest lie. 

The walls of the corridors arc nicely 

done, covered in hieroglyphics. Apart 

from the scrolls, there are two objects 

you collect of more immediate value, 

a whip and a torch. 

The problem is, rhe whole thing is 

rather sterile and predictable. In the 

corridors, you are constantly being 

irritated by things materialising and 

attacking you as you try to map out 

the maze. The rooms arc too small to 

pose an interesting challenge like 

Manic Miner and clones, and the 

solution is normally irritatingly trivial. 

Nothing constructive in the way of 

hidden clues is done with the 

hieroglyphics, the nasties in the 

corridor arc just plain irritating and 

time consuming. 

A pity, but not really up to the high 

standards we have come to expect. 

This game was actually written by a 

bunch called ACS and marketed under 

the Ultimate lablc, they would do 

better to stick to the Spectrum and 

rhcir in-house programmers. 

Lee Paddon. 
(continued on page 29) 
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SPECTRUM + 
The SAGA 1 EMPEROR has 67 keys which enable easy access to every function. The SAGA 1 EMPEROR 
makes obsolete the "stretch requirement" of other keyboards and enhances the ability to touch type. For 
Business or pleasure the Emperor will make your computing time more productive and enjoyable. Now 
available for the Spectrum + ONLY £49.95 

FOR GREAT GRAPHICS . . . 

UTHJTY MENU COLOUR MENU 

YOU'VE GOT TO HAVE STYLE! 
Whether you are 5 or 95, using joystick or GP, full 
colour STYLE puts you in direct command of your 
graphics. Already in use in software houses and educational 
establishments, uses range from screen design to Business to pure fun. Our unique design eliminates 
endless reading of manuals. STYLE displays all options on screen, enabling you to start designing and flip 
from menu to menu fast, with some very useful built in routines. STYLE offers exceptional value for money, 
containing both Software and full Kempston compatible hardware for GP or Joystick operation. 
STYLE £29.95 SAGA GP £79.95 (Graphics tablet for Style) 
SOUNDBOOST 
Connect and go system 
puts adjustable sound 
through your TV 
Speaker ONLY £9.95 

FLEXICABLE 
Now with two connector 
ports, exceptional value, a 
must for add-ons 
ONLY £12.95 

DUSTCOVER 
Keep your equipment clean 
and smart, our popular 
dustcover does this and 
more ONLY £4.95 

PERSONAL CARRIER 
Or how to store your equipment, our 
PC! is capable of holding computer, 
peripherals, magazines and 
software, and makes everything 
neat and portable. 
A MUST at ONLY £26.95 

Please 
send me 

the 
following 
products: 

Available across the UK and f rom retailers 
in the fo l lowing countr ies: 
AUSTRALIA - BELGIUM - DENMARK -
FINLAND - FRANCE - HOLLAND -
GERMANY - ITALY - SPAIN - SOUTH 
AFRICA - SWEDEN - SWITZERLAND -
NEW ZEALAND 

'SAGA 1 EMPEROR at £49.95 (40K or +?) 
'SAGA GP at £79.95 
STYLE at £29.95 (inc P&P) 
DUSTCOVER at £4.95 (inc P&P) 
SOUNDBOOST at £9.95 (inc P&P) 
FLEXICABLE at £12.95 (inc P&P) 
•PERSONAL CARRIER at £26.95 

•Please add £1.50 UK or £4.50 overseas Post and Packing 
DEPT SAGA SYSTEMS LIMITED, 2 EVE 
ROAD, WOKING, SURREY GU21 4JT 
Name ADDRESS 

AMOUNT ENCLOSED £ 

X 
My Credit Card No is 

SIGNATURE 
I I I I I I I I I I I I I I I I I 

DATE 

Delivery promised within 28 Days 



Star* 
chart 
Flip! 
BBC 
Strategy word game 
Icon 
£7.95 
* * * 

J S Bach meets Ghost-

busters; Mozart clashes 

with Teddy-bears' Picnic. 

In Icon's Pelmanism-cum-

word game, classical 

composit ions mix with 

modern classics and 

classy graphics. 

To score points you 

have to flip over the boxes 

to reveal matching pairs of 

graphics — Pac-Man, a 

Space Invader and a teddy-

bear to name but three of 

the 15-odd characters on 

the 4-by-lO grid. 

As each box flips over 

you see the animated 

graphic and hear a snatch 

of its theme tune; find its 

partner and you hear the 

rest of the musical phrase. 

Behind the correctly paired 

boxes are fragments of 

letters which go together 

to spell a word. That's the 

second part of the game. 

It's a race to identify the 

hidden word. But in the 

two-player game rash 

guesses made too early 

only give points to your 

opponent. 

Ghettoblaster 
CBM-64 
Virgin 
Arcade adventure 
£8.95 • * * 

Rockin' Rodney — no 

relation to Rankin' Rodney 

in Taskset's Jammin ' — 

has to shop for batteries 

and search for a tape to 

put in his FBR (frightfully 

big radio). 

Then press F5 and you 

will hear the beat. The aim 

of the game is to success-

fully deliver 10 tapes to 

Interdisc Records. 

Meantime he can press the 

firebutton and fire notes at 

people to make them liven 

up. 

A good game with some 

humour — street names 

like Electric Avenue get in. 

as do hippy anomalies like 

Ihe Doors' Moonlight Drive 

and Love Street. Bob Dylan 

gets most streets into this 

game. 

(continued from page 27) 

Charlie and 
the 
Chocolate 
Factory 
• Spectrum 
• Hill MacGibbon 
• Arcade adventure 
• £9.95 • * * 
J I ST IMAGINE that! A whole day 

inside an enormous chocolate factory! 

And not just any old enormous 

chocolate factory! No, it's Wonka's 

Factory, where they make marsh-

mallows that taste of violets, and 

chewing gum that never loses its 

flavour. 

This is the prize that Charlie Bucket 

wins when he finds a golden ticket in 

a Wonka's chocolate bar. And this is 

the plot of Roald Dahl's scrumptious 

book, Charlie and the Chocolate 

Factory. Now those lovely people at 

Hill MacGibbon have turned it into 

a yummy computer game. 

The primary game is split into four 

sections based on the plight of 

individuals who fall foul of the 

Chocolate Factory in the best 

moralistic way. Augustus Gloop whose 

face is like a monstrous ball of dough 

with two tiny currant eyes peeping 

out, becomes a purple blob in one of 

the sweet machines. Depicted in 3 

maze of pipelines on the Spectrum 

screen, you must move Charlie 

backwards and forwards at the base of 

the screen, twisting pipes until 

Augustus JS safely decanted into a 

flask. Otherwise he emerges from an 

open pipe as a sticky cloud. 

The next section has Violet 

Beaurcgarde menaced by bouncing 

blueberries. Basically a breakout-style 

format you use keys 6, 7, 8 and 9 to 

move Violet around and get her shield 

to fend off the ferocious fruit. The idea 

is to bounce berries into a juiccr, or 

else. 

The fourth section confronts tele-

%'ision addict Mike Tcavcc with TV 

cameras. Their deadly rays can only 

l>c counteracted by eating Wonka bars. 

In the third section Veruca Salt has 

enraged the squirrels in the nut room. 

They want to chuck her out with all 

the other rubbish. She tries to leave 

poison nuts in their path, but these 

fade away quickly. 

A nice touch is that you can practice 

each section without having to play the 

whole game, but if you rcsaic 

Charlie's companions in the primary 

game, then you will be given the code 

you need to help Charlie find the six 

gold keys in the chocolate factory. 

And this leads you to a whole new 

game on the flip-side of the cassette. 

This would seem to be a game in the 

style of Manic Miner, with 43 

challenging rooms to explore, in order 

that Charlie can enter the Great Glass 

Lift. 

Paul Bond. 

Dimension 
• Commodore 64 
• Ecological game 
• £10.99 
* * • 

T H E SCREEN DISPLAY shows a 

complex section of a web. Life-forms 

drift aimlessly about the web. Pressing 

the fire button you must move your 

sprite — a musical note — along the 

webways, being careful not to touch 

the glowing ones. 

Using the music you can freeze the 

life-forms at the nodes of the web. 

Once they are all frozen, the second 

stage starts. 

In this stage you must stabilise the 

creatures, which are in the form of 

coruscating stars at the transitional 

phase. Then you see the next stage of 

evolution. 

Paul Bond. 

A View To A 
Kill 
• CBM-64 
• Arcade adventure 
• Domark 
• £10.99 
* • •

Till: CAME attempts to faithfully 

replicate three major action sequences 

from the movie. 

The top half of the screen gives you 

a thcc-dimcnsional view a la Monster 

Maze of the streets. The lower half is 

an over head map view of Paris. A 

tracking bleepcr indicate proximity of 

target. 

Next, Bond's girlfriend who has the 

unlikely name of Stacy is trapped in 

a lift. Zorin has torched the building. 

Essentially a platform game, the 

programmers have included a rather 

ingenious lookdown facility in the 

third stage. 

Paul Bond 
(continued on page 31) 

-. (wc l m (ja • • 
-.ft c i a i i n * • 
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Jonah Barrington's Squash. 

Jonah 
Barrington's 
Squash 
• Spectrum 
• Simulation 
• New Generation Software 
• £7.95 
* * *

JONAH BARRINGTON-S(IIC is a famous 

squash player) Squash can be played 

against another human, or against the 

computer. 

There arc four difficulty levels, just 

as there arc four ball spot colours in 

squash, ranging from red (easy) to 

yellow (difficult). The screen display 

is split in two sections with a three-

dimensional representation of the 

game on the left hand side of the 

scrccn. 

Hitting the fire button makes your 

player do a forehand or a backhand 

stroke, depending on the position of 

the ball when the button is pressed. 

So by careful liming you can alter the 

angle at which the ball leaves the 

racquet. 

Paul Bond 

Web Dimension. 
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Star* 
chart 
Beeline 
BBC 
Robico 
£5.50 
Maze game 
* * * 

Hank is a blue bee who 

explodes when he gets 

angry or tired. Your 

mission is to guide him to 

his beehive. Watch out for 

energy-sapping toadstools, 

spiders, faces, insecticide 

cans and the lizard's 

tongue. 

Meanwhile, collect 

pollen grains, flowers, 

apples, honey pots and 

bowls of water. 

Bulge 
Spec trum/CBM-64 
Lothlorien/ASP 
£9.99 
Wargame 
* * 

After the bouquets last 

month for Arnhem from 

CCS, it's time for the 

brickbats. To say that this 

is an improvement on 

Lothlorien s previous 

effort, Panzer Attack, 

would be true but would 

be no recommendation. It 

is in real time, and as the 

German commander, you 

simply haven't got time to 

issue all the orders you 

need to. As the game 

progresses and units get 

spread far and wide, you 

spend most of your time 

chasing round the map 

after errant units. Any 

bulge game which doesn't 

feature roads is doomed to 

failure. 

Wetzone 
BBC 
Everiss Software 
£6.95 
Shoot 'em-up • 

An engaging little whimsy 

from the house set up by 

Imagine renegade Bruce 

Everiss. Lots of different 

things to shoot at and 

every so often a UFO 

whizzes across the screen. 

If you hit it you score extra 

points. Sounds familiar? It 

did to us. We conclude 

that Bruce is re-examining 

his roots rather like Eric 

Clapton returning to the 

blues, or Working Week re-

assessing jazz. 

(continued from page 29) 

Contraption 
• BBC 
• Platform 
• Icon Software 
M £8.95 
* * * * 

GAMES programmers — or designers 

as they now like to be called — some-

times complain that reviewers do not 

play their games long enough to do 

them justice. Helen and David Mann, 

the authors of Icon's Contraption, 

need have no such fears: between them 

Your Computer's games reviewers have 

racked up hours of playing time on this 

one. The game has inspired seasoned 

reviewers — veterans of scores of plat-

form campaigns — to rise from their 

desks clamouring to be let at the 

keyboard. 

As far as the plot is concerned the 

game is fairly conventional. You have 

to jump, bounce and scramble your 

way through 10 screens, picking up 

apples and avoiding such perils as 

floating bombs and toxic plants. But 

the coursc in cach screen is particu-

larly well constructed, and pitchcd at 

just about the right level of difficulty. 

At fust sight it seems that you will 

never reach that vital ledge, or catch 

a lift from that floating coffee table. 

But once completed each screen is 

plain sailing the next time round. 

However what really marks this 

platform game out as special is the 

superb use it makes of Mode 1 

graphics. Adopting the Frak technique 

of outlining figures in black allows the 

designers to show all sons of pleasingly 

inventive details which make most 

Mode 2 games look distinctly crude in 

comparison. 1'ipcs actually look three-

dimensional, bouncing valves gleam, 

and your little man is a real charactcr 

study — a benign balding old timer 

clad in red Mao jacket which admir-

ably sets off his tuft of ginger hair. 

Simon Beesley. 

Combat 
Leader 
• CBM-64 
• Wargame! 
• U.S. Gold 
• £9.95/£ 14.95 • • • 

COMPUTER wargamcs are big news in 

the states, and SSI are the big name. 

This offering from them, via US Gold, 

puts you in command of a company 

of mixed tanks and infantry, against 

a similar force commanded by the 

computer. There arc seven different 

scenarios available, giving you a range 

of objectives, or you can choose a roll-

your-own option where you can pick 

the forces you and the computer will 

control and the objectives. This option 

also allows you to specify the charac-

teristics the vehicles will have, and to 

help you, some historical data is pro-

vided to allow you to pit Shermans 

against Tigers, or even, if you have a 

taste for the bizarre. Matildas against 

Sheridans. 

There are eight different mixes of 

terrain, most thickly wooded, with the 

SOFTWARE 

C h o P P e r " 

odd hill. A river with a bridge might 

have been nice, but you can't have 

everything. 

The game plays quite smoothly. 

You issue orders to units by a 

combination of keyboard and joystick. 

The unit's response is then displayed. 

Units report their position, and that 

of any enemy units they see. 

The game seems rather weighted 

against the poor bloody infantry, 

whom you would expect to do pretty 

well in this sort of terrain. Despite 

being equipped with anti-tank 

weapons, they tend to come off second 

best. 

Tactics arc minimal, advance under 

cover until you find the enemy, then 

fire like mad until one of you is dead. 

However, interest is maintained by the 

wide variety of missions you can try 

and you can have different mixes of 

forces, and different types. 

Certainly a lot less trouble than 

setting up a miniatures game. 

A good first attempt in a difficult 

field where everybody has their own 

theory about what constitutes 

"realism" and historical accuracy. 

Lcc Paddon. 

Chopper 
• Creative Sparks 
• CBM-64 
• Scramblc-typc 
• £2.50 • • • 

WORTH every penny of £2.50 this is 

another example of the Sparklers 

philosophy: "if you can't beat 'em. 

undercut 'cm". 

Instead of a spacecraft you fly a heli-

copter against oncoming hordes of 

hostile rotorcrafr. The angry buzzing 

of a massed helicopter squadron is 

faithfully rcplicatcd by the 64 and is 

guaranteed to make the neighbours 

think you arc shooting the sequel to 

Apocalypse Note in your living room. 

The drawback is that you are fixed to 

the right hand side of the screen and 

can only move up and down. You 

can't shoot when you're moving and 

vice versa. 

On the second screen, which you 

achieve after a tricky refuelling 

sequence ill which you have to rcndcz-

(continued on page 33) 
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SPRING BOARD DIVING PISTOL SHOOTING 

GIANT SLALOM TUG O' WAR 

CYCLING ROWING 

Ocean Software is available from selected branches of: 
WOOUVORTH W H S M I T H . ( | § £ ) 

riMilWIW!ll, LASKYS. Rumbelows. COM*T 
Spectrum Shops and all good software dealers. 

Ocean Software 
Ocean House • 6 Central Street 
Manchester M25NS 
Telephone 061 832 6633 • Telex 669977 Oceans G 



Star* 
chart 
Baseball 
C64 
Activision 
Sport 
£10.99 
* *

A poor copy of the 

Imagine Baseball game 

reviewed a couple of 

months ago. You get to 

field and bat. when fielding 

you choose the ball you 

pitch and manipulate the 

fielders. As batsman, you 

choose when, and if, to 

swipe the ball. Only one 

view is given, from the 

perspective of the 

spectator, with none of the 

nice touches which made 

the Imagine version 

bareable, mind you. at 

least we arc spared the ra-

ra girlas at half-time. 

Chicane 
BBC 
Kemps ton 
£7.95 
Racing game 
* * 

With absolutely 

phenomenal timing, 

Kempston launch a racing 

game hot on the heels of 

Acornsoft's Revs". 

Unfortunately, this game is 

rather left in the pits with 

a dead engine compared to 

Revs. As a game, it is 

quite good, but a 

simulation it isn't. 

Steering, throttle, break 

and gear changes are all 

included. There are six 

different circuits to race 

round. 

Theatre Europe 
PSS 
C64 
£9.95 
Wargame 
* • • 

Following on from their 

Midway game, this is set 

in the near future, when 

the treacherous Russians 

come charging over the 

North German Plain, bent 

on bringing the peace-

loving west under their 

ruthless iron heel. 

Behind this distasteful 

scenario is an even more 

distasteful game. 

Technically very well 

executed, the conventional 

battle is a dull slugging 

match 

(continued from page 31) 
vous with a stratotankcr, you arc 

plunged headlong into the usual 

surreal mixture of balloons, ducks and 

what-have-you so beloved of the true 

sprite graphic craftsman. The ducks 

fly past in strict formation — the more 

ducks pass, the more points you get. 

But you will probably bend your 

rotors on an airship first. 

If you survive to scrccn three, you 

will discover the purpose of your 

mission, which is to chuck bombs 

down horizontal airshafts to destroy 

the enemy base in the time-honoured 

way. The enemy whirlybirds contrive 

to get in your way and arc practically 

invulnerable on this scrccn. If you like 

clenching your teeth and scrcaming, 

then this is the game for you. 

Paul Bond. 

Taskmaster 
• CBM-64 
• Shoot-'em-adventure 
• Creative Sparks 
• £2.50 
* * * 

WITH excellent three-dimensional 

graphics and seven screens, this looks 

like the son of game that US Gold was 

marketing for £14.95 a year ago. May-

be the programmers could have done 

a little more with the sound facility, 

but for £2.50 this example of the new-

Sparklers range from Creative Sparks 

is good value. 

As the sun goes down on the first 

screen, the valley in front of the castle 

darkens and the zombies troop on like 

football supporters aimlessly 

wandering about and treading on you 

if you get in their way. Your man is 

armed with dans and you must keep 

blasting if you hope to see the second 

screen. This is the wizard of Dabbit 

Wood who appears at random and 

launches heat-seeking spells at you. 

Getting through this screen is more a 

matter of luck than good judgement 

- - then you find yourself outside a cavc 

in Vampire Mountain. You have to 

pick up four sacred statues and since 

your man is getting a big tired now he 

seems to walk more slowly and weave 

about. This is not good bccausc 

bloodsucking bats issue fonh from the 

mouth of the cave. 

On the next scrccn our man is 

evidently getting into ancient history, 

as we find him by a stone circlc. But 

the guardians of this creepy cromlech 

arc the Devil Worshippers of the 

Temple of Demons a bunch of 

trigger-happy mad monks. Undeterred 

— our hero winds up in the cemetery 

being assailed by ghouls. By this time 

I was so shellshocked I forgot to notice 

what the screens were actually called. 

Paul Bond. 

Taskmaster. 

Gyron 
• Spectrum 48K 
• Firebird 
• Maze 
• £9.95 
* * * *

AT FIRST YOU might look on this 

game as a maze game crossed with a 

shoot-'em-up, with some nice graphics. 

But this would be to dismiss a game 

which gradually grows on you. It is 

more reminiscent of Rubik's Cube 

than a run of the mill maze game. 

The first thing that strikes you is the 

graphics. You pilot a ball, or Hedron, 

around a maze. The maze scrolls 

smoothly past you as you move down 

the three dimensional trenches. 

Control is achieved with cursor keys 

or joystick. Moving the joystick to one 

side or the other will move the Hedron 

across the trench, and, if opposite the 

Escape — whereupon you move to the 

Edit scrccn. Along the top there is a 

menu of 15 items, among them escal-

ators, monsters, crumbling and firm 

platforms, trampolines, and slides — 

all the items, in fact, that you would 

expect to find in a well stocked plat-

form game. 

It is now a simple matter to take out 

3 troublesome monster or add a new 

stairway. Alternatively, you can give 

your imagination free rein by scrub-

bing one of the ready-made screens 

and building a new one. Either way, 

you can then save your creation. 

If you arc the one setting the traps 

and obstacles they probably will not 

present you with much of a challenge, 

although they may to others. But the 

real interest lies simply in designing 

new screens, an activity which turns 

out to be even more compelling than 

playing the game itself. 

Peter Connor. 

Gyron. 
opening of a side trench, the Gyron 

will turn the corner. 

There are a number of spheres 

rolling around the place according to 

predetermined patterns. These, 

needless to say are deadly. Then there 

are the towers, these are a different 

kettle of fish all together. These arc 

orientated in a particular direction, 

which you get from a small radar map 

of the neighbourhood. If you roll in 

front of these, you get shot. 

Lee Paddon. 

Magic iviu9< 

Magic 
Mushrooms 
• BBC 
• Platform game 
• Acorn so ft 
• £12.95 
* * * 

IF YOUR HKART sinks and a drowsy 

numbness steals over you at the 

mention of platform games Magic 

Mushrooms might be the antidote. It 

is a game in two pans, both a standard 

issue nine scrccn plaiformcr and DIY 

platform construction kit. The halu-

cinatory fungi in question are what 

you have to pick up along the way. 

The ready-made screens are frustra-

tingly difficult if not impossible; but 

at the point at which you are about to 

give up in despair you can press 
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commodore 

OTHER TITLES 
AVAILABLE FROM MicroProse . 

EXPERIENCE ONE TO ONE AIR COMBAT WITH MAJOR BILL STEALEY 
UNIQUE TWO PLAYER COMBAT- 5 SIMULATED KOREAN WAR AIR BATTLES 

nUHf lHMHM 

U.S. Gold Ltd.. Unit 10. The Parkway Industrial Centre. Heneage Street. Birmingham B7 4LY. Telephone: 021-359 3020. Telex: 337268. 



NEWS 
o a e o 
r s s u 
t t t t
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The crystal ball 
Incentive Software have 

released their popular Ket 

triology (Mountains of Ket, 

Temple of Vran and Final 

Mission) for Dragon 

owners. It comes on one 

cassette and costs £9.95. 

Bored Of The Rings is an 

excellent parody adventure 

available on Microdrive or 

cassette for Spectrum 

owners. Mail order only 

from Delta 4 Software 

(04893 5800). 

A helping hand 
Fulvao Cerlesa of Rome is 

a great fan of English 

adventures. He had a spot 

of trouble with two of Scott 

Adams'. 

In Spider-man: 

Can't get the bio-gem 

LLAH MORF MEGO IBTA 

BEWT OOHS 

Electro a shocking 

problem? 

ORTC ELEG NITT IHER 

OFEB SMRA S'KC OROT 

CODB ARG 

In Sorcerer of Claymorgue 

Castle. 

Can't open the book? 

TFOL EHTM ORFT IPOR D 

Battlement tin-can elusive? 

KCIR BWOR HTNE HTLL 

EPSN AEDT SAC 

Gary Blunden of Ongar 

can't shift the bear in 

Adventureland: 

RAEB EHTT ALLE YTSU J 

In Sutton Coldfield, M. 

Poynton is wrestling with 

Zork 1: 

in the dark in the Drafty 

Room? 

MOOR TFAH SMOR FTEK 

SABN ISTC EJBO REWO L 

From Warrington, Andrew 

Parker is adrift in Zork 2. 

What goes on the stands 

on the Wizard's 

workbench? 

SERE HPSS SALG DERU 

OLOC EHTY RT 

Yours in adventure 

adversity, 

Hugo North 

Our man with the 
brass lamp and 
the key to a 
thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, Hugo 
North is here. 

Key of Hope 
• Spectrum 48K 
• Games Workshop 
M £7.95 
FOLLOWING ON from the excellent 

Tower of Despair comcs this latest 

atmospheric two-part text and 

graphics adventure from Games 

Workshop. 

The adventure features over -100 

locations — though only some are 

illustrated — and has beautifully 

designed manuscript-style text. 

The White Goddess of Truth has 

requested your aid in the battle 

against the evil Malnor. You must 

collcct the scattered pieces of the Key 

of Hope to defeat the Dcmonlord. 

You begin, confuscd, at the ruins 

of Castle Argent. Nearby is a plain 

ring, a spirited, snow-white stallion 

and a glittering sunstccl sword. It's 

all too easy to get lost when you start 

to roam around but with luck you 

should find a talisman. Pity it's too 

hot to pick up, though. 

You must find water quickly else 

your bones may soon lie bleaching in 

the sun and the search for the key 

over before it has barely begun. Your 

quest is definitely not goinj: to be 

easy. 

As before, a rich plot, plenty of 

locations and puzzles and fulsome 

prose. Highly recommended. 

Mindshadow 
• Commodore 64 
• Activision 
M £19.99 disc only 
IN MINDSHADOW, your aim is to find 

out your lost identity by working 

your way through a series of 

situations. The game sports some 

pretty impressive graphics of the 

locations but the adventure itself 

turns ou: to lie a little on the dull 

side. 

The early part of the game is set on 

a desert island. A little exploring 

soon uncovers such things as an 

abandoned hut, a wrecked boat, a 

cave and plenty of quicksand. As you 

quickly find, the only way to get off 

the island is to hitch a lift on a 

passing ship. Unless you've got a 

suitable bribe, the captain won't take 

you. 

The adventure has a sophisticated 

command analyser and a wide vocab-

ulary. Help is available by calling on 

a giant condor (I can't think why) 

who may assist you up to three times. 

Not bad but at the price I can't sec 

many people buying it. 

Tyrann 
• Oric/Atmos 
• No Man's Land 
CONFIRMING THF popularity of the 

Oric/Atmos with the French, here 

comcs a Dungeons and Dragons type 

adventure imported from across the 

Channel. 

Don't fret that you'll need GCE 

'O' Level French to play the game — 

apart from a few system messages 

like "Un instant svp" and "Charge-

mcnt en course" — Loading in 

progress, I presume — all text is in 

English. 

The aim of the game is to guide a 

tend of six charactcrs through a 

large, monster-inhabited labyrinth. 

Your ultimate mission is left 

unstated. At the start of the game, 

you sclcct and name your group from 

six types: cach character can be a 

warrior, magician, thief or druid. 

Their quality of their abilities — 

strength, I.Q., dexterity, constitution 

and wealth — is determined 

randomly by the program. 

Before you enter the labyrinth and 

whenever you return from rhc 

depths, you may visit the Emporium. 

Provided you have sufficient money, 

you can equip your party with 

various items such as weapons, 

armour, phials, parchments and spell 

books. Included in the list of 25 

objects on offer are a white mouse 

and a baby dragon! 

While above ground, you may also 

sell, swap or leave items and pay a 

visit to the Great Alchemist — who is 

excellent at first Aid. 

Once in the maze, the display 

shows a stylised 3D view of the path 

ahead. Nothing visually exciting 

about this, just the usual perspective 

line drawings of walls and doors. As 

you move left, right or forward, the 

picturc is updated. 

The party may elcct to camp and 

in so doing you can choose to catch 

40 winks or inspect the current status 

of any member. 

Apart from strolling round the 

maze, the only other activity is 

fighting. When you meet a group of 

monsters — they mostly come in 

groups and arc only shown by name, 

not pictures cach character is 

given the option of parrying, fighting 

casting a spell or running for their 

life. Each round of the battle is then 

described. When all your band is 

killed, the game is over — but you 

can bring all of them back to life and 

scan again. 

Use of sound and graphics is 

minimal and the game content and 

format is hardly original. 
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down to as little as 20 or 30 words. 

Objects that you can manipulate during the 

game will no longer just bo things you can pick 

up or drop — you'll be able to look inside them, 

or use them as containers to carry other objects 

from place to place, and of course there'll be 

plenty of characters to meet on the way. 

" I 'm trying to work towards a soap-opera 

type of game," says Pete, who tends to be 

responsible for the design of Level 9's games, 

"and I 'm aiming to develop characters with 

whom the player can gel emotionally involved. 

As memories get larger, there's no point in just 

adding more puzzles — you don't want people 

slaving away for more than a few weeks to solve 

a game. You're better off using the space for 

entertainment, and characters are a good way of 

doing it." 

Although future Level 9 products will tend 

to get more and more sophisticated, the 

company is ensuring that programs don't 

become too slow and cumbersome. On the new 

Spectrum system that it is working with at the 

moment, the player can carry on entering 

commands while the graphics draw simul-

taneously. And where graphics are concerned, 

Pete sees new machines like the new Atari 

range — as providing tremendous potential for 

the use of landscaping techniques, somewhat 

BEATING THE YANKS 
AT THEIR CWN 
GAME 
James Hartley 
discovers that the 
British are doing well in 
the latest software war 
against the U.S.A. 
THERE'S A MAN dressed up as a werewolf in 

one of Infocom's latest adventures. You might 

bump into him in the kitchen, or find him 

sidling up to you by the fireplace in the living-

room for a chat. I f he does, you might discover 

that he is married to that charming lady you 

met only a few minutes earlier at this high-

society fancy dress ball. That lady is now lying 

dead in one of the adjoining rooms, strangled 

by the lariat from your costume and victim of a 

hideous crime in which you are the prime 

suspect. 

Suspect, as the game is called, boasts a whole 

crowd of characters like the werewolf, most of 

whom you can communicate with in one way 

or another, and all of whom seem quite capable 

o f going about their business quite 

independently of you, the player. The game is 

typical of a whole new generation of text-only 

adventures that are beginning to make some of 

our British adventures look pretty silly. I f 

you've been introduced to Infocom — and it'll 

cost you upwards of £40 plus the disc drive to 

nin the program on — then you'll understand 

immediately why Douglas Adams worked with 

Infocom on his excellent computer version of 

Hitch-IIikcr's Guide 10 the Galaxy. 

Different in a year or two 
The reasons why Adams worked with Info-

com are fairly obvious — a top-class software 

house working in an enormous domestic 

market — but in a year or two things will be 

quite different. British adventure programmers 

arc fighting back and are now racing to develop 

new game systems that could end up making 

even Infocom look pale by comparison. 

The main problem to date has been the hard-

ware. Here in Britain hardly anybody has disc 

drives that can provide the sort of data storage 

needed for really complex games, and, unlike in 

the U.S.A., machines with larger memories, like 

the IBM , arc scarcely thought of as personal 

computers. But, paradoxically, it's limitations 

like these that are now providing the basis for a 

new push forward in British adventure 

software. 

"It 's been very frustrating", says Pete Austin 

of 1 .cvel 9 — generally reckoned to be Britain's 

leading adventure software house, "but over-
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Mark Shepherd, in Deer swilling T-shirt, 
and Mike Redman of SCR adventures. 

Host of advanced features 
The system that's being developed by Level 

9 boasts a whole host of advanced features. 

First, a new compression system that uses a 

combination of stored dictionaries and 

character encoding — based on the frequency 

of different characters — makes possible a voca-

bulary of between one and two thousand 

words. Previously, adventurers have had to 

struggle with game with anything from 200 

coming machine limitations has become a way 

of life for British programmers, and it's helped 

us to develop techniques that could be very 

important when we have machines with discs 

and larger memories." 

Pete's brother, Michael, is hard at work — 

with yet another brother, Nick — developing 

an entirely new adventure system that looks 

like giving the competition a good run for its 

money. In fact, he's already reached the point 

where he's no longer that impressed with 

Infocom. 

"At the low programming level their games 

really aren't that clever. Their compression 

routines are virtually non-existent and I 'm not 

at all impressed by the speed — especially on 

the Commodore. Our market here may be 

about two years behind, but as soon as discs 

become available, we'll be ready to make a huge 

lean forward." 



It's more complex 
You may well be familiar with the popular 

Exploring Adventures series of books, published 

by Duckworth for a wide range of machines. 

The system in these books was concerned with 

simple two-word, verb-noun, Basic adventure 

programming, but now author Peter Gcrrard is 

at work on an enhanced version which will, he 

hopes, be ready for release in September of this 

year. 

"It 's much more complex than the old 

system," says Peter, "and the majority of it is 

in machine code rather than Basic. The com-

mand parser is far more sophisticated and the 

location descriptions can be heavily 

compressed so you can fit more in." Peter also 

sees interactive charactcrs as being very 

important to a good game: " I f they work, they 

make it impossible to play the same game 

twice", he says, and he's currently working on 

(continued on next page) 

similar to those pioneered by Mike Singleton in 

the very successful Lords of Midnight scries. 

Level 9 is perhaps the best known British 

adventure house, but it's not the only one to be 

hard at work on developing more powerful 

systems. One small company, which to date has 

produced only one game — Castle Blackstar, 

distributed by C D S — looks set to become a 

household name over the next couple of years 

with an adventure system that will certainly 

rival (hat of Infocom and could force Level 9 to 

look to its laurels. SCR Adventures is the 

brainchild of Mark Sheppard and Mike 

Redman, two enterprising 24-year-olds who 

graduated in Computer Engineering from the 

City University in London and are now hard at 

work on an adventure development system of 

truly epic proportions. 

"Text is best " 
"It 's been so frustrating, having good ideas 

but not having the memory or the discs to 

produce them on , " complains Mark Sheppard. 

"The computers in this country just haven't 

been up to it, but as soon as this country goes 

to disc we'll be ready to jump in." SCR's 

system has been developed using the language 

C , running under Unix, and although it's still 

early days, it already outperforms the system 

used by Infocom in the notorious Xork trilogy. 

Highly efficient compression systems and a 

very complex parser to interpret the users 

inputs both work together in a framework that 

can cope with multiple interactive characters, 

container objects, and even moving vehicles for 

the player to drive from one location ro another 

in! 

Unlike Level 9 and like Infocom, SCR is 

aiming at the text-only market. "Most adven-

ture graphics just use the same basic forms over 

and over again," says Mark, "and what's rhe 

point of seeing the same tree in every location, 

even if it is a different size and in a different 

place. With text, you can have a different tree 

in each place." Always provided, of course, that 

the text can live up to what's expected of it but, 

judging from Castle Blackstar, its first release, 

SCR is quite capable of wielding the pen effec-

tively, although both Mark and Mike seem 

rather hesitant to talk about Blackstar: "It 's 

very dated now, and I don't like to be reminded 

of i t ," says Mark, although others obviously 

disagree — the game was recently voted one of 

the top 10 best adventures. 

Some surprises 
There are some surprises, too, to be found 

where new adventure systems are concerned. 

One company that isn't usually associated with 

adventures and which is keeping things very 

hush-hush is Mastertronics. It is hard at work 

on a system that comprises two basic modules, 

a database input/management system and 

control module to access the data and provide 

higher level game-play routines. Interestingly, 

the system has been developed using the Forth 

language. 

Stephen Kirk of Mastertronics has nothing 

but praise for Forth: " W e can have a library of 

primitives that access records, provide input/ 

output, parsing, and so on. It's an extendable 

language and gives us a five-times saving in 

time over using assembly language." What's 

more, it enables them to develop software and 

producc it simultaneously over a wide range of 

machines — essential in the British market 

where there are still substantial user-bases for 

what might normally be considered minority 

machines. 

Adventure fans will doubtless be excited to 

learn that Mastertronic's new game is being 

designed by Sue Gazzard, who designed the 

very popular I.ords of Time adventure for 

Level 9. It's also working, in conjunction with 

Roy Carncll, known to many adventurers as 

the man behind The Wrath of Magra, on an 

epic game that has been marketed by Master-

tronics under the Mastervision label following 

the collapse of Carnell Software. 

Mastertronics, however, is being careful not 

to leave cassette users behind in its search for 

bigger games. The company reckons that its 

system will be able to produce 250 location 

games plus graphics to run in Ram without 

discs, using only two separate loads from 

cassette — Wrath of Magra needed four 

separate loads. 

Stephen Kirk reckons that their system will 

"just grow and grow. It'll give us a far greater 

diversity of input for our games, so we will be 

able to branch out into whole new areas, for 

example adapting ideas from books, films, and 

video, and accepting scripts from well-known 

writers" — like Douglas Adams, perhaps. 

But the best news for the adventure player is 

yet to come. Although all the systems men-

tioned above will be used exclusively by the 

companies concerned to develop their own 

products — though perhaps from your ideas — 

there arc also powerful programs to be released 

over the next year that will enable you to 

challenge Infocom at its own game! 
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Red Moon 

ADVENTURE 
Red Moon is Level 
9's new release but 
don't read too much 
into the title even if 
Level 9 does share 
High Wycombc with 
a USAF bunker. 

Level 9 Computing 

mtmmmtim 
(continued from previous page) 
a game in conjunction with his brother Mike 

that has got him very excited: "The results 

liave been better than either of us could have 

done on our own," and with any luck, using 

Peter's new system, adventurers all across the 

country will soon be able to join in the fun. 

"After all," says Peter, "it seems silly to 

develop a system and then keep it all to your-

self." I f only everyone else fell the same way. 

I • / ̃ 

Last, but not least, there's the famous, or 

infamous, Quill. Produced by Gilsoft, this 

adventure development system has already 

introduced thousands to the enjoyable art of 

adventure programming, and it now seems 

very likely that an enhanced version of the 

program could become available in the not-too-

distant future. " W e are interested in producing 

a more advanced Qui l l" , says T im Gilbert of | 

Gilsoft. "So far I've definitely felt frustrated — 

people have relied far too much on cassettes but 

now, at last, disc systems are becoming more 

widespread, and with machines like the Q L we 

can have networked games and multi-user 

adventures, though I have my doubts about the 

QL's speed capabilities for more than about 

three fully-interactive characters." 

Developing the Quill and the Illustrator 

graphics program for different machines is 

taking up a lor of Tim Gilbert's time at the 

moment, and he's understandably cagey about 

his plans for the future but, like Peter Gerrard, 

when he does come up with the goods, you can 

be sure that he won't be keeping it to himself. 

f 

mnm 
ubl.L K OPT 
High Quality 

Microcomputer 
Software 

F O N T 464 is nn easy-to-
use program enabling yon lo 
design, edit, and save your 
own characters and graphics 
for simple use in BASIC pro 
grams. There ore 6 pre-
designed fonts ond sophisti-
cated printer-driving software 
which allows high-resolution 
screen dumps and letter writ-
ing on Epson compatibles or 
the DMPI 

U L T R A K I T is the most powerful inter-
active toolkit yet for ZX BASIC All the fea-
tures you will ever need: 

AUTO BREAK COPY DELETE EDIT FIND 
CRAB HIDE INFORM JOIN KEY IOSE 
MOVE NUMBER ONERROR PUT 
QSEPARATE RAMTOP SUBSTITUTE 
TRACE UPDATE VARIABLES WARN 
CRUNCH 1 CRUNCH-' REMKIL PACKER 
MAP UCASE LCASE CTIME ATI ME 
ALARM PRINTER KMODE RESET und 
much more. It comes with a FREE lape 
header reader 

C combines high-level structuring with 
direct control over the machine, oil nt com-
piled speed. Our compiler is now available 
from good retailers, und luis proved extreme-
ly popular. It supports all statement types 
(plus inline code) and over 40 operators; 
whilst char. int. unsigned and combinations 
using pointers, arrays, structures, unions, 
functions, and lypedef are all allowed data 
types. External and static variables con have 
initializers, whilst auto variables support 
recursion. There are six preprocessor direc-
tives and over 00 library functions with a 
selective inclusion scheme. 

D F . V P A C is a complete 
machine code development 
package. It is '.ho second one 
that many people buy. 
because after the first one 
they know whut to look for! 
Hie 'front panel' debugger is 
the only way to really see pro-
grams in action, and assembly 
from multiple source files is 
fast enough to satisfy its most 
demanding users - ourselves 

Product Price Table 

Pascal DEVPAC C ULTRAKIT FONT 464 

C C C £ c 

ZX Spectrum 25-00 14-00 25-00 9-45 

Amstrnd CPC464 29-95 21-95 7-95 

MSX 29-95 19-95 

CP/M-80 39-95 39-95 

Sharp 39-95 25-00 

Sinclair QL 19-95 
(MON QL) 

Pasca l is a valuable educa-
tional and development tool 
as well as running typically 40 
times foster than u BASIC 
equivalent. Our compiler is an 
almost full implementation 
which compiles direct to 
machine code (no slow 
P-codes). Multiple file inclu-
sion allows very large pro-
grams to be compiled. 

All prices are for cassette 
versions (except CP/M and 
QL) and include VAT and 
p&p in the UK. Please con-
tact us for export orders, 
disc formats or detailed 
technical information 
packs. All products are 
available by mail order: 
please send a cheque or 
Postal Order, Sorry, we da 
not accept credit cards 

M O N Q L is our latest pro-
duct and our first on the QL: it 
was written by Andy Pennell. 
who luis a greut deal of expe-
rience on the QL. It is similar 
in style to the well-known 
MON front panel' in 
DEVPAC and includes addi-
tions like |ob control and 
multi-tasking support. It also 
catches system exceptions 
and includes fixes forQIX)S 

N M O P T 
180 High Street North. 
Dunstable, Beds. I.U6 1 AT 
Telephone (0582) 696421 
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the only choice 

Nor t h Sea Bu l l i o n Ga lax ia Fru i ty Frank Star Avenger Shadow of t he Bear 

H ome Budget Database Zen Assemb le r A r two r k Br idge 

BOOKS 
The 

Amstrad 
CPC 464 
Explored 

by John Braga 

ZEN 
and the 
Amstrad 
CPC 464 

by Ian R. Sinclair 

This superb book is designed to let 
every CPC 464 user; at whatever 
level, get the most from his 
computer. After an introductory 
section on the special Basic 
features, the book looks in depth at 
the excellent sound and graphic 
facilities. 

This book covers the CPC 464 
itself, a detailed guide to Zen, an 
introduction to the Z-80. ROM. 
and RAM, subroutines, screen 
and keyboard, cassette I/O and 
how to plan a program. The text 
is littered with illustrations, 
diagrams and helpful program 
examples. 

I own an Amstrad CPC 464 computer [J 

/-/•/• Trade Enquiries Phone 07357-4335 -^^J 

Visitors wishing to caJJatourPangboume Manufacturing and Distribution Centre are advised to phone 07357-4335first for an early appointment 

An outstanding selection from Kuma's rapidly 

expanding range of Entertainment and 

Application Software for the Amstrad CPC 464 

Micro-computer. 

Now available from selected branches 

of Co-op, Granada, and J f John Menzies 

Kuma Computers Ltd., Unit 12. Horseahoo Park, 

Horseshoe Road, Pangbourno, Borks RG8 7JW. 

Please send full catalogue on Amstrad CPC464 
products. 

Name ... 

Address 

Phone. 
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SUPE 
FEW COMPUTERS HAVE generated as much 

interest as Atari's ST range, first announced in 

January. The 130ST, in particular, promised 

most of the features the average home computer 

owner would want to see in an ideal machine: 

128K Ram, a powerful 16-bit processor, 

tremendous high-res graphics, an extensive 

array of pons, a high capacity disc drive, a Midi 

interface, and a mouse — at an unprecedentcdly 

low price; not much more than the cost of a 

BBC. And to clinch the matter the ST 

computers run Gem, Digital Research's 

Graphics Environment Manager. 

Gem is an operating system which gives the 

STs all the capabilities of Apple's Macintosh 

— icons, windows and pull-down menus under 

the control of a mouse. Unlike the Macintosh 

system, Gem has the advantage o f being able 

to use colour and is already running on a 

number of other computers such as the I B M 

P C and the Apricot. Software written for other 

machines can be converted to the Atari fairly 

easily. 

For the moment, however, the 130ST will 

not be sold in this country, and the machine 

we looked at, the 520ST, will cost somewhere 

between £750 and £800. This price may seem 

to be way outside the budget of most home-

users but it includes a 500K 3.5in. disc drive, 

a high-res monochrome monitor, 512K Ram, 

and a mouse. Along with the hardware there 

is an impressive list of software: T O S — the 

Tramicl disc Operating System, Gem, Gem 

Desktop, Gem Write, Gem Paint, D R Logo 

and D R Personal Basic. 

With the exception of Tos these programs 

have been bought under license from Digital 

Research. But the problem of tailoring them 

to fit the ST seems to be taking longer than 

Atari anticipated. D R Basic, for example, which 

is being converted to give the user access to 

Gem's graphics, is not yet running. On the 

review unit the software was loaded in from 

disc. When the 520ST appears in the shops in 

September the software will be held in 192K 

Rom. 

The computer and the peripherals have a 

common styling which looks businesslike, but 

tends to take up a lot of desk space. The 

keyboard unit is large — the price you have to 

pay for a nicely-spaced keyboard layout. The 

quality of construction of the computer and 

peripherals is good with no signs of patching. 

Inside, the processor is a Motorola MC-68000 

running at 8 M I I z and capable of addressing 

16Mbytes of contiguous Ram. This is perhaps 

the best of the 16-bit devices, but do not make 

the mistake of thinking that 512K Ram is 

equivalent to 512K in an eight-bit processor 

environment. Code is stored as a min imum of 

two bytes — a word — and invariably a lot more 

memory space will be used. The overall effect 

will be to gobble up memory, and there is no 

means of externally extending the 512K Ram. 

For those readers used to eight-bit machine-

code programming, a ratio of 75 percent seems 

about the effective memory for comparable 

programs. 

The Atari ST contains the following 

peripheral support chips: a 6301 which scans 

Op Art on the ST and below Logo graphics. 

the keyboard, mouse and joystick ports, 

buffering the data in the keyboard queue; an 

MC-68901 which services communications and 

interrupts; a FD1772, floppy-disc controller 

supporting up to two drives; and the YA-2149, 

Yamaha's equivalent of the Texas AY-3812 

sound chip. An MC-6580 provides the interface 

for the Mid i functions and another MC-6580 

provides the RS-232 interface. 

In addition there are four special Atari ULAs 

which function as memory management, DA1A, 

ancillary functions and graphics. There is no 

hardware character generator — it is all done 

in software. The memory chips consist of 16 

256K Ram devices and six 32K Eproms. 

The U .K . keyboard sports an extra key 

compared to the American computer. The left-

DR Logo will be built in on Rom. 

Gem ̶ controlling the WIMP environment. 



>K ATARI 520S ' 

INTRODUCING THE

ST COMPUTERS

1! i V ) i f G c j S t S ^ 

Now Kathleen Peel has 
seen the future of 

microcomputing ̶ but 
does it work? 

hand shift key has been split in two, to allow 

the £ sign to be s'nift.4 and hash to be 

repositioned. The keyboard consists of a 60-key 

typewriter-style portion, an eight-key cursor 

control, portion, an 18-key numeric keypad and 

10 function keys. The keyboard feel is uniform, 

consistent and eminently suitable for word 

processing activities. 

There is no internal speaker and the sound 

is reproduced from the attached display unit 

speaker. Nor is there a battery back up to the 

internal clock which must be set al switch on 

to provide accurate data/time stamps to files. 

The external connections arc numerous and 

will meet most requirements, the only notable 

omission being the inability to add on more 

memory externally. 

The peripheral por:s include two joystick 

ports on the right-hand side, one configured for 

a mouse. On the back are a reset button, on/off 

button and power supply socket, Midi in, Mid i 

out five-way Din sockets, TV , monitor — 

composite and R G B - 25-way RS-232 socket, 

Centronics which also functions as an eight-bit 

bi-directional port, floppy disc controller, a 

19-way D-shcll direct memory access port that 

can be used for the attachment of 3 hard disc 

and a Rom expansion port on the side. 

The Mid i interface acts as a sequencer and 

can be used to perform step, time, note and 

trigger data entry. The Mid i interface can also 

be used as a network link — as can the bi-

directional Centronics port, the RS-232 and die-

hard disc port. 

There are a number of high-level languages 

available — D R Logo, Forth, C , Assembler — 

but unfortunately the one I wanted to see was 

unavailable — D R personal Basic. 

It seems strange to offer Logo at this level. 

Presumably Atari wants to attract educational 

users. M y own view is that this and most other 

high-level languages are irrelevant to the real 

world: academics may favour the language but 

being an experienced I.ogo programmer will 

not earn you any credit with employers. Basic, 

by contrast, is a language that is likely to 

survive, and provides a useful general pro-

gramming background; Cobol and Fortran are, 

likewise, still relevant for commercial and 

enginering applications; while C is the language 

(continued on next page) 
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The Oppos i t ion 
QL, the QL has 128K RAM, costs £400 

and comes complete with adequate 

software. Adding a b/w monitor and 

enough memory to roach 512K and takes 

you up to £800. On that basis, it's not 

worth thinking about. The only reason for 

buying a QL is the £400 entry price if you 

already have a monitor or TV and the 

48-hour software support that comes with 

the machine, a very important item not to 

be underestimated. All software is likely 

to run in the 128K, and some good 

packages are beginning to appear. 

Apple's Macintosh, at about twice the 

price and limited to black and white, is the 

Take your pick: .5Mbyte or 1Mbyte. 

Spot the Midi ̶ a DIN's eye-view. 
machine on the business side that the 

Atari ST is most likely to challenge. 

IBM PC. The Atari ST has the ability to 

run in PC mode and use some PC data 

files. It is unlikely that PC DOS programs 

will run on the Atari. 

Act Apricot F1E, at its current price of 

£600 for a 16-bit 8086 computer, with 128K 

RAM, CP/M 86, Basic and a 315K 

formatted 3.5in. Sony disc, does seem 

rather good value when you consider the 

wealth of software available. The Apricot 

F1 is available for about £1,000 and has 

the considerable advantage of also 

running MS-DOS, 256K Ram, a 1Mbyte 

unformatted disc and a substantial set of 

software packages. Not quite as good a 

hardware specification. 

Commodore ' s Amiga is the cloud on 

the ST's horizon and on a technical level, 

the only other reasonable alternative 

besides the Apricot. 

(continued from previous page) 
for the future most software tools, including 

Gem and CP /M 68K, seem to have been 

written in it. 

The other software supplied with the ST 

includes Gem, Digital Research's integrated 

operating system. Gem provides an initial 

interface between the operator and the machine 

through icons, pictorial representations of 

facilities or devices the operator wishes to use. 

Move the cursor over a symbol of a dustbin to 

indicate that the current document is rubbish 

and no longer required, press the mouse trigger 

and its gone! Well it saves typing New. 

Mouse act ion smooth 
The Mouse action appears smooth and is 

placed over the icon and the trigger pressed to 

select an activity. 

Gem Desktop provides the working shell that 

allows loading, copying and general house-

keeping. Gem Write is a word processor based 

on Volkswriter and Gem Paint, is a similar 

program to Macdraw. 

There arc three graphics modes, 320x200 in 

16 colours, 640x200 in four colours, both from 

a pallette of 512 colours and 640x400 mono-

chrome. Although the windows and their 

contents were capable of being moved virtually 

instantaneously using the menu data buffer, 

there were times when listing text seemed 

relatively slow. This is probably caused by 

making calls serviced through multiple layers 

of operating systems. 

The sound generator has one noise channel 

and three tone channels. Easy Basic access 

through a macro language similar to M S X 

machines, one of the few parts of the M S X 

specification that I like, is not available. 

50 t i t les being developed 
The number of applications that currently 

run under Gem is very small, but there are well 

over 50 titles being developed by U .K . software 

houses alone. Atari intends to keep software 

prices under $100 for a single piece of software 

and hopes that $50 will be nearer the norm. 

A Telex emulator is being developed and 

should soon provide the ST with yet another 

use. 

Documentation for software developers from 

Digital Research appears to be comprehensive 

and of high technical quality, hopefully forming 

a good platform on which to base the Atari 

manuals. 

The Atari discs arc 3.5in. Epson floppy 

drives. The SF354 gives 500K and the SF314, 

1Mbyte unformatted storage. To load the TO S 

image file of 200K took approximately 35 

seconds which is a very reasonable figure for 

low-cost drives. 

Monitor display good 
The monitor display quality was good, but 

was limited to 640x200 maximum by a 

protection circuit which is employed to prevent 

phosphor "burn-up" in low and medium resol-

ution monitors caused by the higher frame rate 

used in high-resolution mode. One of the ST's 

unusual features is that it checks to see what 

son of monitor is attached — R G B or composite 

video. It then selects the graphics mode 

appropriate to the monitor's resolution. 

Gem provides an integrated operating system 

approach which is very successful in providing 

a simple entry to computing for the uninitiated. 

But at this level, it is the application packages 

that provide the user-friendly aspects of the 

program, the operating system shell ensuring 

a common approach. PC-DOS compatibility is 

really limited to data files only, it is unlikely 

that programs will actually run. 

CONCLUSIONS 
BTne software problems will be 
fixed as the computer i$ system-
atically debugged and there is no 
inherent problem wi th the 
hardware. All comments relate to 
Rom details but wrat should not be 
underestimated is the time it will 
take to fully debug the amount of 
software provided It is not a three-
month exercise as the cause of 
every obscure fault must be 
diagnosed and the cure tested to 
ensure that it does not have any 
effect on associated code. 
he current market has been filled 

by products that were used either 
to: 
a) Teach someone about 
computing. 
b) An upgrade. 
c) For a specific applications 
games, or business packages. 
Further market penetration is 

becoming increasingly more 
difficult for new products as they 
vie for new market sectors 
Obviously there is a huge market 
out there that I believe is extremely 
price sensitive, and £800 is getting 
very close to the limit for a budget-
priced serious micro 

flThe 520ST is technically excellent. 
I understand why the 520ST was 
the first device to appear in the 
States where disposable income is 
higher, but in the U.K., the machine 
that I feel could have made Atari a 
fortune is the 130ST, provided it 
ever makes an appearance and at 
its launch price. 

BThe 520ST hardware is the new 
standard by which others will be 
judged. Do not worry too much 
about the software problems. They 
may take time to debug but when 
they have been, this will be a very 
good computer. 
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PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS 
MOST EQUIPMENT ON DEMONSTRATION 

r pi 
this month are indicated with an arrow 

The UK's Bes t P r in te r Pr ices 
Only a sample of our massive range of printers 

shown here — phone for further details 

r . 3 i n . n o i V A T -
£315 . gO+VAT-
L ^ 1 9 . 9 U + VAT 
£ 1 7 9 9 0 + VAT 

D A I S YWH E E L LETTER QUA L I T Y 
Juk i 6 1 0 0 (P) . . . 
B r o t he r HR1b (P) 
Ckiwy:H.ep 2 0 0 0 (P) 
Sm i t h Corona TP1 
P R I N T E R / T Y P EWR I T E R S 
B r o t h e r L I>44 (G) £ 1 8 9 . 9 0 +VAT ̃ 
Mode rns avai lable f o r Easytink and Tetccom Go ld 
Juk i 2 2 0 0 Oawy ^ h e e l f P o r S ) £ 2 5 9 . 9 0 + V A T -
D O T M A TR I X P R I N T E R S 
B r o t he r M 1 0 0 9 IP) C 1 b 9 . 9 0 * VAT -
B r o i h c r H R 5 fP o r S ) . . £ 1 2 9 9 0 +VAT 
Canon 108QA NLQ (P) £ 2 8 9 . 9 0 f VAT -
Canon 1 1S 6A NLQ (PJ £ 3 6 5 . 9 0 + VAT-
EPSON R X 8 0 (P) £ 1 9 0 . 9 0 + V A T -
FPSON R X 8 0 F T PLUS (PJ £ 2 1 5 . 9 0 f VAT̶ 
FPSON R X 8 0 / F X 1 0 0 / R X 1 0 0 POA 
EPSON L X 8 0 NLO (NEW MOOED . . £ 2 3 9 9 0 + V A T -
Kaga Taxan K P 8 1 0 NLO CP) £ 2 5 9 . 9 0 +VAT̶ 
Kaga Taxan K P 9 1 0 NLO (P) . £ 3 / 9 9 0 + VAT 
Ok.- Mo t e 2 0 Co l ou r . . . £ 2 3 5 . 9 0 + VAT 
Seikosha G P 5 0 0 A CP) £ 1 1 3 . 9 0 * VAT -
Sh inwa C TA 8 0 CP) £ 1 9 9 9 0 • VAT 
IP )=Pa raKd -Con t ron .es ( S ) - S e n a i R S 2 3 2 

Smith Corona range of printers. Now in Stock — 
Phone or write for details. lUew Low Prices. 

£ 3 6 7 . 8 9 
£ 3 6 3 . 2 3 
£ 2 5 2 . 8 9 
£ 2 0 6 . 8 9 

£ 2 1 8 . 3 9 

£ 2 9 8 . 8 9 

£ 1 8 3 . 8 9 
£ 1 4 9 . 3 8 
£ 3 3 3 . 3 9 
£ 4 2 0 . 7 9 
£ 2 1 9 . 5 4 
£ 2 4 8 . 2 9 

£ 2 7 5 . 8 9 
£ 2 9 8 . 8 9 
£ 4 3 6 . 8 9 
£ 2 7 1 . 2 9 
£ 1 3 0 . 9 8 
£ 2 2 9 . 8 9 

South London's Largest Range of 
Computer Software — Games, 

Business, Educational — 
Top Titles always in stock. 

SUPERDISKS 
LONDON'S LOWEST PRICES ON FLOPPY DISKS 

Prices per box of ten ex \AT 
SSDD 
40TR 

DSDD 
40TR 

SS96TP1 
80TR 

DS96TP1 
8QTR 

BASF W £10.00 £17.80 £18.50 £21.00 
3M 5 V £13.50 £19.50 £19.90 £23.90 
VERBATIM 5V4" £14.50 £18.4(1 £18.40 £24.50 
OYSAN £15.90 £23.50 £23.50 £28.50 
TDK 5 V £17.50 £16.90° ̶ £32.00 
3M/BASF W £34.90 "Exclusive offer 

Add 70p for P&P per box of 10 disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO1QD. 

12" MONITORS - GREEN SCREEN 

Sr.nyo 2112 Wed Ros. 0 0 + VAT 
S0ny0B112H.finJtei £38.00 + VAT 
14-MONITORS - COLOUR 
CiMnmodcre 1701 Cof posiic/Sound. . LI 73.00 » VAT 
rdofity CM 14 RGB/Cornp/Sound L160.0Q I VAT 
Mcrovitec 143 IDS Norm Res RGB «".1B9 0 0 - VAT 
MorowWc 143102 (or 2X Spectrum £199.00-VAT 
(Vterowuic 1451 US M o d Bar. R G B f.?29.00 » VAT
Mcrovitoc 1 451 SX1 (or Siro'j.r OL . CP-14 74 + VAT 
Microvcec MHOSH iohHesRGB £379.00 + VAT 
Sanyo 312b Norm Bco RGB. . f. 173 00 - VAT 
San v o3 i i 7Modn c onG8 r ?95og+VAT 
Sanyo 311 b rtgh Res RGB. G399 00+VAT 

Plus 4 PJCW B4K Computer C126.32 + VAT 
OomnvxVxo 54 C165.17<VAT 
SX84Porta&teincO OnveandCof Monitor M/8PP -I VAT 
CRN Cassena C32.81 + VAT 
1541 OjofcOnvc 6173.87-1 VAT-
O P S t 101 OasyrtTcel Printer (by Jufcl C 3 O 0 9 5 + VAT
B01 iroctcr Printer C139Q9+VAT 
903 Known lnjcoor Printer. . . . r.173 B ' / t VAI 
1702 Colour Monitor. r. 173.87 + VAT 
Ainatrad 
CPC 464 Green Monitor inc. FREE so aware C208.6S t VET 
CPC 46*: Colour Monitor mc i HLH software i ; yu i 00 •« VAT 
CPC 664 Grrnn Monitor mc O-sk Drive C286.B1 i VAT 
CPC 664 Colixr Monitor mc Disk Qrivfc f.38? 56 *• VAT 
Atari 
130XE128K CI36 09 +VAT 

Acorn/BBC 
Atxrn Electron r.;U}B,65 + VAT 
B B C Model B G289.00f\AT-

Modcf B mc Dsk IF. r.345.90 + VAT 
Full r i iny>d CUMANA Disk Onuoe in Stock sit. Vary Low Pricoa. 

Sinclair 
Ql. 12BK CorroutCr C3? 1 69+-VAT 
NfcW Spectrum 48K PLUS. . £10430+VAT 
Microdrwo i IntcHocc 1 t 4 FrewPrcorum:. ca;;.60 < VAT 
16K-48K Upgrade. £ 2 1 7 0 +VAT 
MSX Computer:! 
Toshiba HX10 64K £147 . 78 * VAT 
Sonyo MRC1064K . . F.I 56 48 ••-VAT 
Sony H873864K ( £ 1 7 . 3 5 * VAT 
JVC HC768 64K f.??6 04 + VAT 
f UP range at MSX accocooncs avadafclo 

C74.75 
C101.20 

£198 . 95 
C194.3S 
£194 . 35 
£228 . 85 
£263 . 35 
£269 . 95 
£435 . 85 
£138 . 95 
£327 . 75 
£458 . 85 

£145 . 95 
£189 . 95 
£549 . 95 
£37 .50 

£199 . 95 
£356 . 44 
£159 . 95 
£199 . 95 
£199 . 95 

£239 . 95 
£348 . 15 
£329 . 95 
£439 .95 

£159 . 95 

£124 . 95 
£332 . 35 
£397 . 79 

£369 . 95 
£119 . 95 
£95 .00 
£24 .95 

- £ 1 6 9 
- £ 179 

• • 9 5 
•179.95 

£249 . 95 
£259 . 95 

Apricot Computers 
Fantastic Low Prices — All models in stock: 

P I • Apricot P C • Xi • Portable 
P H O N E NOW! 

Mail Order + Export + "IVade 
Hot Line Phone 01-686 6362 

De l i v e r y by S o c u n c o r ( 3 doy ) p l e a s e add CS.OO + VAT p e r i t em . 
A S A De l i v e r y by T N T ( o ve r n i g h t ) p l e a se a d d £ 9 5 0 + VAT p e r i t em . 

S e n d o t l t h e c o u p o n o r o r d e r b y ' phone q u o t i n g y o u r A c c e s s . 
B a r c l a y c a r d No . P h o n e 0 1 - 6 8 6 B 3 6 2 I mmed i a t e M M H B 

d e s p a t c h o n r e c e i p t ot o r d e r o r c h e q u e c l e a r ance . 

O r y ou c a n Telex y o u r o r d e r on : 9 4 6 2 4 0 A t t n 1 9 0 0 1 3 3 b 

Wc accept otfna^nnlirrs tramPtC's, Government Deportments 
.mrl ErttiRniMKMi BMaUMimants 

111020 yrxxz correct until tiuporomltil hy next .vJviirtj'iiimwit 

To Qisn t i C<i!-ry Comcotcrc. 53 59 High Street. Croydon. Surrey CflO 100 

fVMse "iiwty 

I enclose m,- chtxjuo lor r. . ' i r j ixVig dekvery by Sccuiir.or/ TNT* 
i r d v m j n rny A t ' tfeaJBarctayCDR) No ̶ 
rifcyr*. Sgrmture. 

Address. 

•Please Oelcte 
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Herbie Briggs has 
just destroyed the myth 
that all floppy discs are 

created equal. 
They seem equal. Unt i l you look at 

the scams. 

That's where equality ends. 

Most companies seal their discs with a 

spot here, a spot there. Leaving most o f 

each seam not scaled at all. 

Sooner or later, the seams might do what 

comes naturally: they bulge. Warp. Pucker. 

Open up. 

Pens, pencils, fingernails—even a four-
year-old's, like Ilerbic—can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 

if you put a sloppy f loppy into your disc 

drive, it can jam your drive. Ruin your drive 

head. Lose your data. 

So much for their seams. Ours are 
different. 

floppy stiffen Stronger. And your data safer. 

To resist bulging, warping, puckering, 

or opening up. 

MEMORE X SOL I D - SEAM B O N D I N G 
Even' inch of every seam 
is sealed shut. Tight 

THE SLOPPY FLOPPY: 
Scaled with a spot here, 

a spot there. Leaving 

unsealed seams 

everywhere. 

Mcmorex uses a process we developed, 
called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut every inch 

o f every seam o f every Mcmorex*floppy disc. 

Tight as a drum. That makes the Mcmorcx 

To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Mcmorcx floppy 
disc isn't equal to all the others. It's better. 

Solid-Seam Bonding is just one example 
o f the extra care that goes into every 
Mcmorex floppy disc. Be it 8," 5 lA" or the 
new 316." Hxtra care that lets us guarantee 
every Mcmorex disc to be 100% error-free. 

The next time you're buying a floppy 
disc—or a few hundred o f them—just 
remember this: 

I ts always better to be safe than sloppy. 
For more information on the full line of 

Mcmorex quality computer media 
products, including computer 
tape,call Memorex U.K. Ltd. , 
96-104Church Street, 
Staines, Middlesex. 
Tel: 0784 51488 

Memorex is a registered t rademark 
o1 Memorex Corporat ion 
1 1984 Memorex Corporat ion 
A Bur roughs Company 

Your Data. When it matters, make it Memorex." 

MEMOREX 
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FUJI 
Microdisks 

SS/DD £ 2 9 . 9 5 

« * » > £ 3 9 . 9 5 

FLOPPY 

D ISKS 

Suitable for use on nearly all single 
i»nd double-sided 5 V disk systems. 

• Ropisccmcnt Guarantee 
• Hub rings 
• Boxod in 10s 

PRICES PER BOX 
. u l 

PS/PO 9.90 900 &.60 

PRICES PhK BOX 
3'* .«>.*. 

SS 2935 29.50 29.10 
OS 39.95 39.30 38.70 

Full Lifntimo Guarantor 

o 

EACH 
(Uwd «> «)»> 
EXCL VAT 

SEEK) L IBRARY CASES 
(Hold 10 disks) 

R E P L A C E M E N T 

G U A R A N T E E 

M arty disk should lad. 
return i t to* free 
replacement-. 

1.85 
1 8 5 

H O W T O ORDER 

I DELIVERY 
I : * _5i_ 

Disks (per box) 75p 5Op 40p 
Library Cases 60p 30p 25p 
frroewWidiUisl 

To tota l order value add Delivery, then add 15S VAT and send to: 

IDS Computer Supplies 
P.O. BOX 4M. BANCROFT. MILTON KSVNtS MK13 OOX T»l (0*081 310838 
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Elsie Dee takes a byte 
or two out of the new 
Apricot FIE and likes 
what she tastes. 

ACT DOES NOT MAKE home computers. But 

the latest price cut on the Apricot F IE has sent 

it storming down into BBC territory with a 

specification of ) 28K Ram, 16-bit 8086 central 

processor and built in 320K Sony 3.5 in. disc 

drive for £685 including VAT. And just in case 

Acorn does not get the message ACT is also 

launching a £30 B-Tran program which will 

allow the F I E to run most BBC Basic 

programs. 

Unlike the expanded home micros usually 

found in rhis price range the F I E is a cut down 

version of the F1 business micro which uses 

a mouse and icons as a user-friendly alternative 

to the keyboard. You can expand the E up to 

F1 spec including a mouse but even in standard 

form the E comes with a full colour icon 

display. The machine looks professional with 

its separate keyboard and slimline shocbox sized 

processor unit cum disc drive which doubles 

up as a base for the monitor, although it also 

has a video output to an ordinary TV. 

The battery-powered keyboard is a little loo 

like the QL's with the keys cut from a single 

slice of plastic rather than individually 

moulded. Batteries are needed because rhe F IE 

has a "look no strings" TV-remote-controller 

style infra red link to the main processor box. 

This has the advantage over the usual curly 

telephone cable connection that you don't feel 

like an clastic band is trying to tug the 

keyboard out of your hands, but the 

disadvantage is that unless you keep 

it lined up with the processor you 

can lose keystrokes. As an afterthought 

to try to overcome this ACT has added 

a light pipe which restores the physical 

connection between keyboard and 

shocbox — unfortunately the pipe is 

not as well made as the rest of the 

machine and ours broke in normal use. 

The F I E comes with ACT's own icon- ... • 

driven interface called Activity. Getting started 

couldn't be simpler — you just switch on and 

feed in the demonstration disc which introduces 

you to icons. These arc a series of diagrammatic 

representations along the bottom of the screen 

labelled Activity, Files, Utilities, Disk, Help, 

and Exit. You just use the cursor keys to 

position an on-screen arrow over your choice 

ACT 

FIE 

and then use the Enter and Return keys to call 

it up. 

This Apricot also comes with MS-Dos the 

I BM PC style operating system used in most 

business micros — although the F IE is not IBM 

compatible. Also supplied on disc with the F IE 

is GW-Basic, Diary 3nd Sketch programs. 

Unlike the second generation home and 

educational computers — Commodore 64, 

BBC, and Spectrum the ACT F I E is a serious 

16-bit micro designed to upgrade into a full 

hard disc-based business system if necessary. 

Unlike the Q L the Apricot has a reliable 

built-in mass storage system and software 

already developed for serious use on its larger 

cousins in the ACT range. 

Although the FIE can display four out of 16 

colours in up to 640 by 256 resolution it does 

not pretend to be a games machine. Programs 

like Infocom's Hitchhikers guide to the Galaxy 

are available but the Apricot's strength is the 

range of business software which its operating 

system makes available to it which paradoxi-

cally may increase its chances in the educational 

market. Brian Androlia, managing director of 

ACT claims that students "need the experience 

of using serious industry standard software 

which normally will not run on 8 bit micros." 

It may be next year before new generation 

micros like the Atari 520 ST and Commodore 

Amiga arc on sale with the range of software 

the ACT already has, so for the moment the 

F1F. wins the battle of the supermicros. H 
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Luke Theodeossiou 
with the rules for 
choosing a monitor. 

I 1 

WHEN WE LOOKED at monitors — see Your 

Computer Dcccmbcr 1984, page 84 — we made 

it clear that in our opinion dedicated standard 

resolution monitors did not provide good value 

for money. We therefore suggested that anyone 

in the market for a monitor should first of all 

determine the primary use the equipment is to 

be used for before even starting to look at what's 

available. 

I f you are currently using your domestic TV 

set as your V D U , then you are likely to be 

suffering from two main problems. The first 

is conflict of interests — you arc interested in 

using your computer, whilst the rest of the 

family is interested in watching TV. The result 

— conflict! One possible solution to this is to 

buy a second-hand colour TV. Current prices 

range from around £75 to over £200. The other 

possibility on similar lines is to buy n new 12in. 

monochrome portable TV for about £55. 

Neither is particularly satisfactory. A black 

and white TV is really quite useless for games 

and is just as bad — from a display quality point 

of view — even i f all you ever do is text proces-

sing. The best advice here is — forget it. A 

second-hand colour set is perhaps more tempt -
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ing but watch out. It's likely to be several years 

old and its display quality is not going to be 

as good as that achieved by modern sets, even 

i f you found one which was in absolutely per-

fect condition. 

Another mine field is making the right choice, 

not just what make but also which model and 

most important of all judging its condition. 

Unless you arc a TV engineer you could end 

up wasting quite a bit o f money on junk. Even 

i f you found a good one, it's very much more 

likely to go wrong and repairs arc expensive. 

All in all, the risks are just too high. 

The other problem which is common to all 

TV sets, old and new alike, is the display quality 

when used in conjunction with a computer. 

Colours lack contrast, they are noisy, there are 

crawling interference patterns on the screen, 

etc. All this makes any serious work such as text 

processing or program compiling virtually 

impossible with eye fatigue into the bargain. 

The reason for this is that the computer 

generates three distinct signals - Red, Green 

and Blue — at T T I . level. These signals are 

the cleanest possible and are used to drive RGB 

monitors. In order to enable owners to use their 

domestic TV sets, two further stages of proces-

sing are necessary. The first is to combine the 

three signals, together with the synchronising 

signal — Sync — to produce a composite video 

signal. This is done for a particular broadcasting 

system standard for example, most of 

Europe, including the U K , uses a colour 

encoding system known as PAI. . 

This signal is then passed to a modulator 

which converts it to a radio frequency — RF 

— signal which is just like the signal picked up 

by your T V aerial. All this additional proces-

sing very nearly wrecks the quality of the 

Left: Fidelity CTM 1400 colour TV monitor. 
Below: Ferguson TX. 



The buyers guide below is a fairly comprehensive chart of 
small screen TV-monitors currently available from high 
street retail shops. Most manufacturers also offer large 
screen sizes but these have been omitted from our chart. 
Some computer retailers have in the past offered other 
makes, mainly far eastern imports, but the trend now is to 

stay with well known brands. Shopping around may secure 
some savings but at best these will be very modest. Our 
rating system ̶ from 1 to 10 ̶ is a personal assessment 
and takes into account price, availability, ease of use, 
general performance, etc. It is intended as a guide only and 
we strongly suggest that you view before you buy. 

Brand name Model Size FST R/C Price Connecting leads Remarks Rating 
Ferguson TX MC01 14in. ̶ ̶ £229 Included Auto source switching 

Recommended 
8 

Fidelity CTM1400 14in. ̶ ̶ £219 ̶ Good value 7 
Finlux 1014RGB 14in. ̶ — £275 Optional Pricey 4 
Grundig P40-125 36cm Yes ̶ £269.95 ̶ Good but pricey 5 
Grundig P40-145 36cm Yes Yes £299.95 ̶ Good but expensive 4 
Mitsubishi CT1501BM 36cm Yes Yes £299 ̶ Good but expensive 4 
Philips 1120 9in. Yes ̶ £300 Optional Good but expensive 3 
Philips 2007 14in. ̶ ̶ £239 Optional DIN socket 6 
Tatung 

Key: FST = 
R/C = 

TN1441 14in. 

Flat Square Tube 
Remote control 

£199 Very good value; 
recommended 8 

\/DNnOR FOR YOU 

Right: Philips CT 2007 receiver monitor. 

A few basic rules will help clarify any grey 

areas. 

1. Remember, all current TV-monitors are 

standard resolution only. If you require 

higher resolution, then a dedicated 

medium or high resolution monitor is the 

only answer. 

2. If you connect your computer via the 

aerial socket, the results will be identical 

to an ordinary TV. Monitor performance is 

only poss ib le when us ing "d i rec t " 

connections via the SCART socket. 

3. Beware of monitor-look TVs which are 

not necessarily TV-monitors. This is easily 

checked but do make sure. 

4. Before buying, check that your com-

puter has RG B outputs, or at least a com-

posite video output. If you have both 

always choose the RGB output for best 

results. 

5. Sound can also be connected directly 

via the SCART socket but it's hardly worth 

it except for music programs or similar. 

6. Although TV-monitors come in a variety 

of sizes, the larger sizes are best suited 

for use with video recorders. The optimum 

size for home computer applications is 

14in. 

7. FST (Flat Square Tube) equipped 

monitors are becoming available but the 

choice is limited and prices higher. FST 

does have some advantages over conven-

tional tubes as well as being more 

pleasing on the eye but in our opinion it's 

not good value for money yet. 

8. Think about your future display require-

ments before choosing your VDU. As 

always the best advice is to insist on a 

demonstration before buying. 

Happy viewing! 

original R G B signals. The job is finished off 

by your TV set which has to convert the aerial 

signal back to separate R G B signals! 

The sensible approach of course is to bypass 

all this encoding and decoding. This is where 

the TV-monitor comes in. Essentially, all it is 

is an ordinary TV set equipped with additional 

input sockets to enable direct connection from 

the computer to the appropriate point inside 

the set. O f course it's a little more complicated 

than that. 

Amplifiers and impedance converters are 

used to ensure correct conditions for the signals; 

the TV signal has to be switched off; and the 

chassis has to have complete mains isolation. 

Although converting an existing TV for R G B 

operation is a theoretical possibility, the hustle, 

the expense and the safety risks involved make 

this proposition a definite non-starter. 

For little more than the cost of a standard 

model, you get first class R G B monitor per-

formance for your computer; a much better 

picture from your video recorder — by using 

the composite video input — and of course a 

TV set as well! • 
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APRIL'S COMPETITION to win a complete Atari 

system attracted one of the largest entries in 

living memory. Probably the prize was the main 

draw but contestants also appeared to relish the 

challenge we set — to write an Atari-related 

limerick. 

Unfortunately many entries look a broad view 

of what a limerick is. Thus we had odes to 

Atari, sonnets, rhyming couplets, 100 line verse 

epics, blank verse, ditties and numerous other 

verse forms. But, good though they were, we 

had to disqualify them: if it doesn't have five 

lines it is not a limerick. 

It was also probably a mistake to end one of 

your lines with the word Atari. As there are 

only a limited number of rhymes with Atari 

most entries of this type tended to sound the 

same. They usually involved young men on 

safari, driving Ferraris, and sipping Camparis. 

One of the best of these was V. Skinner's: 

A compulsive eater called Marie 

Likes to nibble while drinking Campari 

Between liquid sips 

She's mad about chips 

And gets far better bytes from Atari. 

In the same line B. Axelford almost clinched 

it but stretched the rhymes too far: 

Charles and Diana's son Harry 

Was given a brand new Atari 
But Prince William was mad 
Cos just a Spectrum he had 
So he threw the Atari At-ari. 

Perhaps M . Eaton had the right idea with his 
succinct: 
Atari Atari Atari 
Atari Atari Atari 
Atari Atari 
Atari Atari 
Atari Atari Atari 

J. Outram likewise came up with something 

different: 

A computer fanatic from Rhodes 

Wrote a program for making up odes 

The Atari possessed him 

But his Spectrum outguessed him 

By producing last lines much longer than 

any of the others and with no apparent 

rhyme. 

Among the other contenders were a number 

of highly competent entries from abroad. In fact 

E. Tcler's from Jerusalem was one of the few 

which caught the true spirit of Edward Lear: 

A man known to me and to you 

Runs Atari (ran Commodore too) 
He thinks it is nice 
To fight elephants with mice 
I think he should open a zoo. 

D. Williams' limerick also struck the right 

nonsensical note although it goes astray in the 

last line: 

Listen to Jumping Jack Tramm 

He's cutting the prices like ham 

His methods are sound 

XLs tor the pound 

You get more for your Pacs from this 

man. 

All these were in the running but after much 

deliberation we awarded the prize to Marie 

McNally, 8 Raglan Gardens, Caversham, Read-

ing, Berkshire, for: 

Mixing up Singapore and Djakarta 

Jack Tramiel would call corrupt data 

But it's nothing so sinister 

Just the lady Prime Minister 

We should swap for an Atari — it's 

smarter. 

The mix up referred to was made by Mrs. T. 

on her recent visit to the Far East. 

Spectrum SecufnH 
Speed Basic and H 
Supersprrte C8M-64 
and Amstrad Artist 
One Creep Castle 
and Dragon Wordpr 
BBC Bells and Disc 

m"Oi m i M t M O i 

ROBOTS 
Take me to 
your micro 

REPRINTS 
a ready made sales aid 

If you are interested in a particular article or 
advertisement in this publication why not 
take advantage of our reprint service. W e 
offer an excellent, reasonably priced service. 
For further details and a quotat ion. 

RING KAYE JONES ON 01 661 3799 
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ATARI 600XL ENTERTAINMENT PACK 
Great news for games addicts who ippreciate high quality 
graphics and sensational arcafle action gameplay. For Only 
£69. you can buy a 16K Atari 600XL Computet with two top 
arcade ROM cartridge titles and a joystick These two ROM 
titles arc the famous arcade hit Donkoy Kong and another 
favourite Qix (Wc only have a limited number ot packs with 
Qix. When these run out. Oix may be substituted (or an arcade 
entertainment cartridge of the same value). The 600XL 
Entertainment Pack otters real value for money and enables 
you to save £63.96. nearly half of the normal RRP's of the pack 
items when purchased individually Silica Shop have a wide 
rango of ROM cartridges available including arcade favourites 
such as Asteroids. Centipede. Missile Command, Popeye. 
Q'Bcrt. Star Raiders, Super Cobra for only £9.95 each1 The 
600XL is a programmable home computer with the 8asic 
Programming Language built in and if you later add a 1010 
Program Recorder (XLP 1010 - £34). a range of hundreds of 
cassottc programs will becomc available to you. Tho Atari 
600XL is recommended as a first class games machine. 
ATARI PACKS - POWER WITHOUT THE PRICE! 

ATARI 600XL ENTERTAINMENT PACK 
16K Atari 600XL £99.99 
Donkey Kong (R) £14.99 
Qix (R) £9.99 
Single CX40 Joystick £7.99 
Total (If i>urch8V)<J separately) £132.96 
Less Discount (appro* 48.1%) £63.96 
PACKAGE PRICE {XLC 1600} . . £69.00 

£69
ATARI800KL AND RECORDER PACK 

The 64K 800XL is packagod here with tho 1010 recordor. an 
economical storage and retrieval unit, a smash hit arcad« 
game and programming aid. all for a package price of only 
£129 (ref XLC 1010). a saving of £65.96 off the RRP's of the 
individual items which total £194.96 The game included in this 
pack is Pole Position. Now on cassette from Atari. Pole 
Position is an accurate reproduction of Atari's own highly 
successful arcade driving game which has all tho thrills and 
spills of the grand-prix racetrack. On the reverse of this 
cassette is a demonstration program of Atari's amazing sound 
and graphics capabilities giving an example of the high quality 
performance of the Atari 800XL. Also included is an Invitation 
to Programming 1 cassette which takes you step by step 
through tho first stages of programming in Atari Basic using 
Atari's umque soundthrough facility which allows pre-
recorded human speech to be played through your TV 
speaker. All you need <s a joystick <ATJ C400 - £7.90 for Pole 
Position). to be up and running with this package. The Atari 
800XL in this pack comes with a Silica two year guarantee. 

ATARI PACKS - POWER WITHOUT THE PRICE! 

ATARI 800XL + PROG. RECORDER PACK 
64K Atari 800XL £129.99 

£34.99 
. £9.99 
£19.99 

1010 Program Recorder 
Pole Position + Demo Prog (C) 
Invitation to Programming 1 . . 
Total M purchased separate:/) 
Less Discount (approx 33 8*) 
PACKAGE PRICE (XLC 1010) 

£194.96 

£129.00 

£129
ATARI 800XL AND DISK DRIVE PACK 
This pack includes the 64K 800XL with a 1050 Disk Drive for 
ma« storage and speedy information retrieval as well as a 
brand new adventure game and a powerful home help 
program, all for only £249 (ref XLC 1050). a saving of £115.96 
off the RRP's of the individual items which total £364.96. The 
first of these programs is The Payoff on disk, a new adventure 
game which is a fantasy simulation in which you play the 
leading role An exciting introduction to adventure programs 
which are always popular (with a demonstration program of 
Atari's amazing sound and graphics on tho revorse). Also 
included in this pack is Home Filing Manager to help you 
organise your files. It allows you to catalogue and file details 
of birthdays, books, your stamp collection or anything else 
which would normally require you to use filing cards The 
instructions for Homo Filing Manager are on the reverse of the 
disk and all tho disks which come in this package arc in 
protective paper wallets You get an extended two year 
guarantee on the 800XL and 100 free programs with the disk 
drive when you buy this package from Silica. 

ATARI PACKS - POWER WITHOUT THE PRICE! 

ATARI 800XL + DISK DRIVE PACK 
64K Atari 800XL £129.99 
1050 Disk Drive £199.99 
Home Filing Manager (D) £24.99 
The Payoff * Demo Prog (D) . . . . . £9.99 
Total (rf pvrchisod Mparato(y) £364.96 
Less Discount (npprox3t.es) £115.96 
PACKAGE PRICE (XLC 1050) . £249.00 

NEW ATARI 130KE S S S S 
Atari's now 123K computor. the Atari 130XE offors an enormous 131.072 bytes of RAM for only £169. 
The 130XE comes with built in 8asic and full operating instructions and is now in a newly designed 
case with a modern full stroke keyboard. Tho XE is fully compatible with both the 400/800 and the XL 
ranges of machines, this means that it can run approximately 90% of all Atari Computer software on the 
market This provides a range of over 1.000 software titles as well as a large selection of accessory and 
peripheral items. Initial stock of the 130XE will be limited, so it's first come iirst served. £169 • L i 1 

WE ARE THE UK'S No1 ATARI SPECIALISTS 
Since the introduction of Atari Video Games into the UK six 
years ago. Silica Snop has been selling Atari products and 
supporting Atari owners with a specialist mailing scrvice 
which we believe is unbeatable We stock over 1.000 Atari 
related product lines and have a mailing list including over 
300.000 Atari 2600 VCS owners and over 50.000 Atari Home 
Computer Owners. Because we specialise in Atari, we aim to 
keep stocks of an the availab e Atari hardware, software, 
peripherals and accessories We also stock a wide range of 
Atari dedicated books and through os. the owners on our list 
can subscribe to several American Atari dedicated magazines 
We can provide a full service to all Atari owners and are now 
firmly established as the UK's NUMBER ONE Atari specialists. 
Here are just some of the things wu can offer you: 
FREE POST & PACKING ON MAIL ORDERS 
FREE CLUBS & INFORMATION SERVICE 

HIGHLY COMPETITIVE PRICES 
AFTER SALES SUPPORT SERVICE 

REPAIR SERVICE ON ATARI PRODUCTS 
If you would like to register on our mailing list as an Atari 
computer owner, or just bccause you are mterestefl in buying 
an Atan machine, let us know We will be pleased to keep you 
up to dato with all new developments on tho Atari scene tree 
of charge So. post off the coupon With your order or enquiry 
and begin experiencing an Atari service that is second to none 

® 01-309 1111 

SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX Tel: 01-3091111 
ORDER NOW-OR SEND FOR OUR FREE ATARI BROCHURES 

To: SILICA SHOP LTD, Dept YC 0785, 1-4 The Mews, Hatherley Road, 

Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 
LITERATURE REQUEST: 
• Please send me your FREE brochures on Atari Home Computers. 

• I already own a Videogame • I already own a Computer 

Mr/Mrs/Ms: 

Address: 

Initials: Surname: 

Postcode: 

I 

ORDER REQUEST: 

I 

PLEASE SEND ME: 
• 16K 600XL Entertainment Pack . . . 
• 64K 800XL & 1010 Recorder Pack . 
• 64K 800XL & 1050 Disk Drive Pack 
• 128K 130XE Home Computer 

£69 
£129 
£249 
£169 

All prices include VA T 

Post & Pachmg 
is Free Ol Charge 

• I enclose Cheque/P.O. payable to Silica Shop Limited for the following amount: £ . 

• CREDIT CARD - Please dirbit my: 
Acccss/Barclaycard/Visa/American Express/Diners Club My Card No is: 

I 
r ^ l 
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Brian Lewis saves Harrisburg 
from nuclear catastrophe. 

Listing 1. 
0 V D U 2 3 , 1 5 0 . 2 8 , 2 0 , 1 0 7 , 6 2 , O , 2 0 , 2 0 , 5 4 , 2 3 , 1 5 1 , 3 6 , 9 0 , 1 6 
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4 0 , 2 4 0 , 2 4 0 , 1 2 0 , 1 8 4 , 1 5 2 , 1 8 4 

2 0 D A T A 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 1 , 2 4 2 , 2 4 2 , 2 4 1 , 2 4 1 , 2 4 1 , 2 
4 2 , 1 8 6 , 1 1 5 , 1 7 9 , 2 4 1 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 8 , 1 8 6 , 2 1 7 , 1 8 4 , 2 4 0 , 2 4 0 
, 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 8 , 2 4 8 

3 0 D A T A 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 2 5 1 2 0 9 , 1 4 5 , 2 0 9 , 2 4 0 , 2 4 0 , 2 4 0 , 2 
4 0 , 4 7 , 2 3 9 , 2 5 5 , 2 5 5 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 0 , 3 1 , 3 1 , 3 1 , 1 5 9 , 2 4 1 , 2 4 3 
, 2 4 7 , 1 9 9 , 2 3 9 , 2 S 5 , 2 5 5 , 2 5 5 

4 0 D A T A & 1 1 , 0 , 1 , 0 , 2 5 5 , 0 , 5 , 0 
5 0 D A T A 1 1 2 , 4 0 , 1 6 , 2 2 0 , 1 3 6 , 0 , 0 , 0 , 2 1 0 , 2 4 0 , 2 4 0 , 2 4 0 , 1 1 9 , 1 

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

6 0 D A T A 9 0 , 3 7 , 1 6 , 1 5 6 , 1 5 8 , 8 , 2 , 1 0 , 2 2 5 , 2 1 0 , 4 5 , 2 4 0 , 5 5 , 3 9 , 
1 2 7 , / 0 , 9 0 , 1 6 5 , 2 4 0 , 1 8 0 , 1 5 5 , 8 , 2 , 1 0 , 2 2 5 , 2 1 0 , 4 5 , 2 4 0 , 1 8 8 , 3 7 
, 3 0 , 2 2 

6 1 DATA?< 1 0 , 0 , 4 , 0 , 2 5 5 , 0 , S 0 , 0 , 0 , 0 , 1 , 0 , 2 , 0 , 1 , 0 , 1 . 0 . 4 , 0 , 
1.0.1.0 

6 2 D A T A 2 4 0 , 1 5 0 . 1 9 5 , 2 4 0 . 2 4 0 , 2 4 0 , 1 9 5 , 1 5 0 , 2 4 0 , 2 4 0 , 2 4 0 , 0 
, 0 , 0 , 2 4 0 , 2 4 0 , 2 4 0 , 2 4 8 , 2 4 4 , 0 , 0 , 0 , 2 4 4 , 2 4 8 , 2 4 0 , 2 4 0 , 2 4 0 , 1 1 2 
, 4 8 , 1 1 2 , 2 4 0 , 2 4 0 

8 0 D I M G7. 4 0 0 0 : T EMP - 6 7 . : J 7 . - T EMP -M 6 : F O R T » 0 T O 2 2 3 i R EADD : 
T ? J 7 . = D : N E X T : f o r = J 7 . + 3 2 : 1 e * o r + 3 2 : s o u = J 7 . + 9 6 : E P = s o u + 8 : XP 
L P - » 3 2 : r a d - X P + 3 2 : W h - r a d * - 8 : G u l -Wh« 8 : m i a - S u l > 8 : H ' / . -m i t n - 3 2 

: F O R T = 0 T O 2 S T E P 2 : P7 .=H7. : COPTT 
9 0 . - , o t u p I- DA# * < 20 : S TAS . 7 0 : LDA * ? < 6C : S T A & 7 1 : 1 DA#& 1 0 : STA?< 

7 2 : L D A H & 6 C : S T A & 7 3 : L D A * ? - I 0 : S T A & 7 4 : LDA * ? < 6D : S T A & 7 5 : R TS 
1 0 0 . r l q h t J S R s e t u p 
1 1 0 L D XM 0 : . A L D Y H 0 : . A L DA («<70> , Y : S T A T EMP , Y : I N Y : CPY«116 

: DNCA 
1 2 0 L D YM 1 6 : . b LDA<?<70> , Y : S T A ( « . 7 2 ) , Y : I N Y : CPYW0 : B N E b : 
l ̃ 0 t . D Y * 0 : . c L D A T F . MP , Y : S T A ( * < 7 4 > , Y : I N Y : C P YM 1 6 : BNEc 
1 1 0 C L C : L D A & 7 0 : A DC * ! < 4 0 : S T A & 7 0 : L D A & 7 1 : ADC# 1 : S T A & 7 1 
1 5 0 C L C : L DAS. 7 2 : ADC« SU4 0 : S T AS< 7 2 : L DA& 7 3 : ADC# 1 : S T A& / 3 
1 6 0 C L C : L D A & 7 4 : ADCW&40 : S T A & 7 4 : LDA?<75 : A D C * 1 : S TA J . 7 5 
1 7 0 I N X : C P X * 1 2 : B N E a 
i B 0 K r s 
1 9 0 . l e t t J S K o c t u p 
2 0 0 L D X M 0 : . a l L D Y H 0 : . A I L DA <&7 4 > , Y : S I A T EMP , Y : 1NY : C P Y * 

1 6 : B N E A 1 

2 1 0 L D Y # & F F : . b l L D A ( ! < 7 2 ) , Y : S T A ( 8 < 7 0 > , Y : DEY : C P Y H 1 5 : BNEb 

2 2 0 L D Y M 0 : . c l L D A T EMP , Y : S TA <&70> , Y : I N Y : C P Y # 1 6 : B N C c l 
2 3 0 C L C : L D A & 7 0 : A D C H & 4 0 : S T A & 7 0 : L D A & 7 1 : A DC * 1 : S T A & 7 1 
2 4 0 C L C : L D A & 7 2 : ADC * ? < 4 0 : S T A & 7 2 : L D A & 7 3 : A DCH 1 : S T A & 7 3 
2 5 0 L L C : L D A & 7 4 : ADC#S<40 : S T A & 7 4 : LDAS . 7 5 : A DC * 1 : S T A & 7 5 
2 6 0 I N X : C P X W 1 2 : B N E a 1 
2 7 0 R T S 
2 8 0 . s c r o l l LDAH?<FF : S T A & 9 7 0 : C P X * 1 : B E Q i l : JMP1 o * t : . i » J 

M P n g h t 
2 9 0 . 17. J S R r e c e t : L D AM & 5 8 : S T A & 6 0 : LDAWS<6B: STA?<&1 : L D YW0 : 

. A L D A * 0 : S T A & 9 5 A , Y : I N Y : C P Y # 6 : BNEA : S T A & 9 6 F : S T A & 9 9 2 : STA * . 
9 9 4 : LOAM 1 5 : S T A & 9 4 F : 1 D A t t t o r M 0 D 2 5 6 : S T A . ^ 6 2 : LDAM-f o r D I V 2 
5 6 : 5 T A & 6 3 : L D A H 6 3 : STAS»80 : 1 D A * 9 5 : S TA&R 1 : J SR . i m n 

2 9 1 S EC : L D A & C 2 : S B C * 5 : S T A & C 2 : J S R c c o r c : L D A # 0 : S T A & 7 6 : L D A 
<•5 : S I M ' . 7 7 : L D A * 0 : S I A?< 7 0 : ST A?. 7 9 : ST A& 7A 

3 0 0 . o t a r t J S R p r i n t 
3 1 0 L D X M 0 : J G R b o m b : CPX»?< r F : B N C p p 6 : J G R t c r c h : C P XH& F F : BNEp 

p 6 : J M P a t o m : . p p 6 J S R s n e m y : L D A & 9 9 3 : CMPH3 : B f l l k i s : J S R M I S I L 
: . k i s LDYW0 

3 2 0 . A a l L DA (S<60) , Y : E U R ( & 6 2 > , Y : B N f c b B l : L M P * 2 4 0 : B E U b B l : 
CMP (?<62) , Y : B E Q b B l : I N Y : C P Y # 5 2 : BNEAa 1 : J M P c C 1 : . b B l S T X & 9 F 
: J M P d e a d : . c C l 

3 3 0 1 DX« I : . k I D A & 9 5 A , X : A N D * 1 : CMPW0 : BED j J S : T X A : P HA : .1SR 
m o v e : P L A : T A X : . j J S I N X : C P X # 6 : B N E k 

5 4 0 L D A & 9 7 0 : CMP # & F F : B E QOO l : J S R d e l a y : . OO l L D A # 0 : ST A & 9 7 
0 

3 5 0 L D A & 9 4 F : CMPtt 1 : B EQh J : LDAH8 . 81 : LDX#?<BE : LDY#S<FF : J S R & F 
F F 4 : CPYW&FF : D NE h J : J S R r u b s DEC&94F 5 S E C : L D A & 6 0 : S B C * & 4 0 : S T 
A & 6 0 : LDA?<61 : S B C * 1 : STA5c61 : . h J 

3 6 0 L D A & 9 4 F : C M P * 1 5 : B E Q H j : L D A * & 8 1 : L DXW&9E : L D Y * & F F : JSRS< 
F F F 4 : C P Y * & F F : B N L H j : J SR r u b : I N C * 9 4 F : C L C : L D A f . 6 0 : ADCI»?<40: S 
TA?<60 : LDA?<61 : ADCW1 . -STAS.61 : - H j 

3 7 0 L D AM& 8 1 : L D X « ^ 9 A : LDYMS.FF : J SR?<FFF4 : CPY«?<FF : BNEu 1 : J S 
R - f i r c s . u l 

3 8 0 LDAS< 8 1 : C M P # 2 5 5 : B E Q t S 
T-90LDAW$<81: L DX * ? < 9 8 : L DYW&FF : J S R ! < F F F 4 : C P YN& F F : B N E t S : J S 

R R I G H T : . t S 
1001. DA« f<81 : L D XM & 9 9 : LDYW8 .FF : J S R 8 . F F F 4 : CPYMS.FF : B N F T H : J S 

R L E F T : . T a 
4 1 0 L D A & 9 6 F : D L Q k i : C L C : L D A & 6 0 : A DC * ! < 4 0 : STA«<4D: L D A ! < 6 1 : AD 

CM 1 : STA8-4E : L D YM 0 : L D A (J..4D) , Y : CMPW240 : B E Q k i : J M F ' d c a d s . k i 
4 2 0 L D A ? ' 9 6 F : CMPW4 : B N E a a 6 : J S R 1 1 e f : . a a 6 L D A t < 9 6 F : CMPM2 : B 
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ASSAULT 
THIS IS A scrolling game written for the Acorn 

Electron and BBC in which you have to de-

fend Three Mile Island from the onslaught of 

enemy aircraft. T o defend against rhe in-

vaders you are armed with a Harrier Jump Jet 

which has the air-to-air missile capacity of 50. 

Once you have lired all your missiles, or i f at 

any time you want to reload, you simply land 

your Harrier on a building similar to the one 

you started from. 

Your actual lighting area is eight times 

larger than the screen. However enemy planes 

have a wrap-round capacity which allows 

them to keep flying while you have run out of 

air space. You lose a life i f you crash into the 

horizon, crash into an enemy plane or get hit 

by one of their bombs. However, as you are 

defending Three Mi le Island there is a greater 

danger than losing your three lives, the danger 

of a nuclear explosion. On the main screen 

display you will see the word "Techs" and 

beneath it a number of small figures, i f the 

enemy planes drop a bomb on your fuel dump 

building you lose a technician; lose all your 

techs and the resulting nuclear blast destroys 

everything including your remaining three 

lives. 

To further the difficulty of rhe task set for 

you the enemy has invented a new heat seek-

ing missile which unlike their attack planes 

can travel faster than you. This missile only 

appears after you have killed three enemy 

planes without losing a life. 

This is one of the few scrolling games writ-

ten for the Electron — the lack of scrolling 

games is mainly due to the large size of the 

screen memory. BBC users can get over this 

problem by using the 6845 chip — not present 

in the Electron — to control full screen scroll-

ing via registers 12 and 13. To counter this 

problem I have used a screen window of exact-

ly 32 byres wide, which enables fast and easy 

handling of the screen display since when 

displaying the contents of the window the 

computer docs not have an X position number 

larger than 255 thus enabling a simply loop 

involving only one of the computers registers. 

Pleasing screen displays 
There are two listings to type in, check, save 

and then run. The first program is the main 

machine-code program containing most of the 

graphics, sound definitions and all the 

machine-code routines while the second 

handles setting up the screen display, keeping 

the score, storing the high score table etc., 

although quite long, the program is well 

worth typing in as the finished product gives 

some pleasing screen displays and presents a 

very playable game. I f B B C users wish to play 

Jump Jet Assault then they merely have to in-

crease the contents of the x and y registers in 

line 460 of program 1 to a suitable value 

found through experiment. 

N E b b 6 : J S R r r i q : . b b 6 
4 3 0 L D A & 9 6 F : B N E o p : I DA?«94F : CMP * 1 5 : B N E o p : C L C : L D A & 6 0 : ADC 

* f c 4 0 : S T A & 4 D : L D A & 6 1 : A D C * 1 : S T A & 4 F : I D Y # 7 : L D A ( & 4 D ) , Y : C M P t t l 
5 : B E O o p : J M P d c a d : . o p 

4 4 0 J S R S E E : L D X * 0 : L D Y * 0 : . A a 5 LDA?<9A4 , Y : B NCB b S : I N X x . B b S 
I N Y : I N Y : I N Y : 1 NY : I N Y : C P Y & 9 9 C : B N E A a S : C P X & 9 9 3 : BNEC» :3 : J S R 

r e s e t : I NC?<993 : C L C : L D A & 9 9 C : ADC t t S : S T A & 9 9 C : C M P * 2 3 : B N EC c S : 
L D A H 2 0 : S T A & 9 9 C : L D A * 3 : S T A & 9 Y 3 : . C c 5 

4 4 1 L D A & 9 4 F : C M P * 1 5 : B N E y U 7 : L D A & B 1 : C M P * 8 0 : B E Q y U 7 : S E D : C L 
C : L D A & B 1 : A D C t t l : S T A & B l : C L D : J S R o m o : J S R R I S E : . y U 7 

4 5 0 J M P c t a r t 
4 6 0 . d p i a y L D X * 1 0 0 : . a L D Y « 1 0 0 : . b D E Y : B N E b : D E X : B N E a : R T 

5 
4 7 0 . r u b L D Y * 0 : . c L D A * 2 4 0 : S T A ( « < 6 0 > , Y : I N Y : C P Y * 3 2 : B N E c : 

R TS 
4 8 0 . f i r e L D A & 9 6 F : B E Q o n d : I. DA f cB l : B E Q e n d : L D X * 1 : . y y S LDA 

& 9 5 A , X : C M P * 0 : B E O j S : I N X : C P X * 6 : B N E y y S : R T S : - j S J S R SOU : S E D 
: S E C : L D A & B 1 : S B C * 1 : STA?<B 1 : C L D : J S R am o 

4 9 0 L D A & 9 5 A , X : QRA * 1 : C1RA&96F: S T A & 9 5 A , X : L D A * 0 : S T A & 9 6 0 , X 
5 0 0 LDAS ' . 9 6 F : C M P * 4 : B E O L L E F : C L C : L D A & 6 0 : A D C * 3 2 : S T A & 9 5 0 , X 

: S T A & 4 D : LDAS. .61 : A D C * 0 : S T A & 9 5 5 , X : ST A?<4E: J M P b u l PR I : - L L E F 
S E C : L D A & 6 0 : S B C * 8 : S T A ? * 9 5 0 , X : S T A & 4 D : LDA«<61 : S B C * 0 : S T A & 9 5 S 
, X : S T A & 4 E : J M P b u l P R 1 : . e n d R TS 

5 1 0 . m o v e L D A & 9 5 0 , X : STAS<4D: L D A & 9 5 5 , X : S T A & 4 E : J S R B U L r u b 
: I N C & 9 6 0 , X : L D A & 9 6 0 , X : CMP * 7 : B P L eND 

5 2 0 L D A & 9 5 A , X : A N D M 2 : C M P * 2 : B E O R R I G : S E C : L D A & 9 3 0 , X : S B C t t I 
6 : S TA ? < 9 5 0 , X : S T A & 4 D : L D A & 9 5 5 , X : S B CH 0 : STAS<955 , X : S T A & 4 E : JM 
P b u l P R I : . e N D L D A * 0 : S T A & 9 5 A , X : R T S 

5 3 0 . R R 1 6 C L C : L D A & 9 5 0 , X : A DC * 1 6 : S T A & 9 5 0 , X : S T A & 4 D : LDAJ - 9 
5 5 , X : A D C * 0 : STA?«955 , X : STA?<4E : J M P b u l PR I 

5 4 0 . b u l PR I L D A H 2 5 5 : . k I L D YM 5 : S TA <&4D> , Y : RTS 
5 5 0 . B U L r u b L . D A * 2 4 0 : JMPk I 
3 6 0 . p r i n t L D Y * 0 : . b L D A < & 6 2 > , Y : S T A ( & 6 0 > t Y : I N Y : C P Y # 3 2 : 

B N E B : R t S 
3 7 0 . L E F T LDA 5 ( 6 2 : CMPWJ7. M 0 D 2 5 6 : B L U o n e : L D A & 6 2 : C M P * f o r 

M 0 D 2 3 6 : B E Q t w o : R T S 
5 B 0 J M P s c r o l 1 
5 9 0 . o n e I NC?<994 : L D A & 9 9 4 : CMPtt 1 : B N E c c 6 : L D A * 0 : STA?<96F : S 

T A & 9 9 4 : L D A t t f o r M 0 D 2 5 6 : S T A & 6 2 : L D A t t f o r D I V 2 5 6 : STA?<63 : . c c 
6 RTS 

6 0 0 . t w n I D A W l p f M OD 2 5 6 : STA?<62 : L D A t t l e i D I V 2 5 6 : S T A & 6 3 : 
L D A * 4 : S T A f < 9 6 F : R TS 

6 1 0 . l i e f L D X t t 0 : J S R p r i n t : DECJ<80 : D E C & 8 0 : D E C & 8 1 : DEC?<81 : 

J S R c u c t o m : L D A & 7 8 : B E Q j k a : J S R c u u c s : . j k o J M P s c r o l 1 
6 2 0 . R I G H T L D A ? - 6 2 : C M P * l e f M 0 D 2 5 6 : B E Q o n e : LDA5V62 : CMPtt-f o 

r MOD 2 S 6 : B EO TWD : R T S 
6 3 0 . r r i g L D X t t 1 : J S R p r i n t : I N C & 8 0 : TNC&81 : I N C & 9 9 2 : L D A & 9 9 

2 : C M P # 3 : B N E n n : I NCJ<81 : I N C & 8 0 : L D A * 0 : S T A & 9 9 2 : . n n J M P c c r o l 
1 

6 4 0 . t wo LDAHJ7 . M 0 D 2 5 6 : S T A & 6 2 : LDAt t J /C D I V 2 5 6 : S T A & 6 3 : L D 
A * 2 : S T A & 9 6 F : R TS 

6 5 0 . E N E P R I T 
6 6 0 J S R + x n d : J S K p l a n e K U B : 1 N C & 8 2 : J S R m o v e 2 : J S R t l n d 
6 7 0 J M P p l a n p 
6 8 0 . ENE L DAMS.FF: S TA?< 9 7 1 : J S R i n : C P X # 0 : BEQNDEE : JMPENEPR 

I T : . NDEE L D A « 0 : STA?<971 : LDX?<82 : D EX : C P X & 8 0 : BNE j j : J S R f l n d 
: J S R p l a n c R U B : . j j L D A & 9 7 2 : BNEmo : L D Y J . 8 2 : CPY5 . 8 1 : BEQ1 o o : I N 
Y : CPY t < 8 1 : BEQ1 o o 

6 9 0 I N Y : CPY8 f 8 1 : B EO l o o : I N Y : CPY8 .81 : B EO l o o : . m o I N C J - 8 7 : l D 
A H 0 : S T A & 9 7 2 : R T S 

7 0 0 . l o o L D A H & F F : STA8<97 2 : R TS 
7 1 0 . p i a n p LDAS t 7 8 : CMPWSrFF: E>EQauu: L D YM 0 : . u a L D A (?<1D) , Y 

: C M P # 1 5 : B E O d n c : L D A E P , Y : S TA <J<4D) , Y : I N Y : C P Y # 3 2 : B N E u a : . d n 
c R T S : . a u u L D Y « 0 : . u a i LDA ( 5 t 4D ) , Y : CMP * 1 3 : B E Q d n e : L D Am i * i , 
Y : S TA (S<4D) , Y : I N Y : C P Y # 3 2 : B N E u a i : R t S 

7 2 0 . i i n d LDA#S<20 : STA?«4D: LDAW?<58: STAS«4E: S E C : L D A & 8 2 : SB 
C & 8 0 : T A X : L D YW0 : . FG C P X * 0 : BEQHHS : C L C : L D A & 4 D : A D C « 8 : ST A«<4 
D : LDA?<4E : A D C # 0 : ST A & 4 E : D E X : J MP FG : . HHS LDXS<83 : L D Y # 0 : . q i 
C P XM0 : B E Q h h S : C L C : L D A & 4 D : A D C * & 4 0 : STAS<4D: LDA8 . 4 E : ADC» 1 : ST 
A?<4E: D EX : J M P g f : . h h S R T S 

7 3 0 L DA ? y 9 B 4 : STAS -S ^ : L DA 8 - 9 B 5 : S T A & B 3 : J S R i n : CPX t t f c FF : BNFK k 
4 : DECS ' 8 2 : DEC t « 8 2 : J S R * x n d : J S R B O M r u b : : I N C 8 . 8 2 : I N C & S 2 : J S R f x 
n d : J M P B O M p r i : . K k 4 R TS 

7 4 0 . p I anc -RUB LDA t c 7 0 s C M P * t . F F : BNE i q w : S E C i LDA?<4D: S BCH2 4 
: STA? *4D : I . DA8 . 4E : S B CH 0 : STAS -4E : . i q w L D Y H 0 : . UA L D A < ^ 4 D > , Y : 
C M P t t 1 5 : B E Q O l : L D A U 2 4 0 : S T A < & 4 D ) , Y : . 0 1 I N Y : C P Y W 7 2 : B N E U A : L 
D A l < 7 8 : CMPtt !<FF : BNE j o 

7 4 1 C L C : L D A & 4 D : A D CW 2 4 : S T A & 4 D : L D A & 4 E : A D C * 0 : S T A & 4 E : . j o 
R TS 

7 S 0 . m o v c 2 L D A & 7 8 : CMP t t ? ,FF : B EQmn u : LDA?<82 : C L C : ADCt t 1 6 : C.M 
P & 8 0 : B M I f - f 6 : LDXHS<FF: L D A & 8 5 : C M P # 4 : B E Q u p : I N C & 8 3 : C P X 
W?<FF: B N E h h 6 : L D A & 8 3 : CMP?<94F: B N E h h 6 : 0 E C & U 3 : . h h 6 LDAS<83 :C 
MPtt 1 2 : B F Q r e v : R T S : . u p 0 F C & B 3 : C P X t t f . r r : BNT l i&s I .DAJV03 :CMP?< 
9 4 F : BNE j j 6 : INC8<83 

7 5 1 . j j 6 L D A * . 8 3 : C M P « 6 : B E 0 r « » v : R T S 
(continued on page 55) 
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(continued from page 53) 
7 6 0 - r e v L DA&8 5 : E 0R * 1 2 : S TA&8 5 : R TS 
7 6 1 . mnu LDA&7A: E 0R * 1 : STA&7A i LDA&7A: CMP*0 : BEGs i k : LDA«< 

83 :CMP?<94F :BMIpu :DEC«<83 :RTS: . p u I N C & 8 3 : . s i k RT3 
7 8 0 . SOU PHA : T YA : PHA : T XA : PHA : L DA * 7 : L DX * » o u M0D2S6 :LDY 

Hr.au D I V 2 5 6 : JSR&FFF 1 : PLA : TAX: PLA : TAY: PLA : RTS 
7 9 0 . d e a d L D A * & 1 0 : S T A s o u : L D A * 2 : S T A s o u + 4 : S T A s o u + 6 : J S RS 

OU: LDAW&l 1 : S T A s o u : L DA * 2 5 S : STAsou+4x L D A * 5 : S TA s o u + 6 : JSRM 
I S I L 

800LDAS.94F : CMP* 1S: BEGdD 1 : LDA&96F : CMP*2s BNEcE 1 : J S R r r i 
q : . eE 1 LDA?<96F: CMP*4 : BNE116 : JSR1 l e f : . 1 1 6 J S R r u b : C L C : LD 
A*<60: ADC*&40 : STA&60x LDA&61 : ADC* 1 : STA&61 : INC&94F : JSRp r i 
n t : J S R d e l a y x J M P d e a d : . d D l RTS 

8 1 0 . c u s t o m L D Y * 0 : . B b 4 LDA&9A4 ,Ys BEQbb4 : LDA&9A0 , Y : STA 
&82x LDA&9A1 , Y : S TA&83 : TYA : PMA : JSR i n : CPX * 0 xBEOAn : J SRCUST 
DM: . A n PLA :TAY:LDAS<82 :STAI<9A0 ,Y :LDA5<83 :STA« t9A l , Y : . b b 4 
I N Y : I N Y : I N Y : I N Y : I N Y : C P Y & 9 9 C : B N E B b 4 

8 20LDA&9B4 : STA&82 : LDA&9B3 : STA?<83: DEC&Q2: DEC&82: JSR i n 
: CPX*S<FF: BNEL1 4 : JSR f i n d : JSRBOMrub : INC«c82: I NC&82 : JSR f i n 
d : J M P B OM p r i : . L I 4 RTS 

8 3 0 . i n LDX&80 : I NX : CPX&82 : BPLnde :LDX?<8 I x INX : CPX8.82: BM 
I n d e : L D X * & F F : R T S : . n d e LDX * 0 : RTS 

8 4 0 . enemy L O Y * 0 : . A a 4 LDA&9A4 , Y x BECaa4 : LDA&9A0 , Y : STA& 
8 2 : LDA&9A 1 , Y : STA&83 : LDA8.9A2 , Y : STA8.Q5: LDA&9A3 , Y : STA&972 
: TYA :PHA : JSRENE: PLA : T AY : LDA&8 2 : S TA&9A 0 , Y : LDA&8 3 : STA&9A 
1 ,Y :LDA8<85 :STA?<9A2 ,Y ;LDA«r972 :STA8<9A3 ,Y: . a a 4 I NY : I NY : I N 
Y : I N Y : INY:CPYSc99C: BNEAa4 

850RTS 
360 .CUSTOM DEC&82:DEC5.82 : JSRf i n d : J S R p l a n e R U B : I N C & 8 2 : 

INC?<82: JSR f i n d : J M P p l anp 
8 7 0 . r e s e t L D A * 0 : STA&9A0 : STA8.9A3: STA&9A8 : STA&9AD: STA& 

9 B 2 : LDA * 13 : STA?<9A 1 : L DA * 4 : STA&9A2 : LDA * 1 0 : STA?<9A5: L D A * 8 : 
STA&9A6 : L DA * 8 : STA&9A7 : LDA * 1 : STA&9A4x STA&9A9 : STA&9AE: ST 
A&9B3 : L D A * 1 5 : STA&9AA: L DA * 6 : STA!<9AB: L DA * 8 : STA&9AC 

8 8 0 LDA * 2 0 : S T A& 9AF : L DA * 2 : S T A& 9B 0 : L DAN 8 : S TA& 9B 1 : L DA * 1 : 
STA&9B4 : L D A * 1 4 : STA&9B5 : LDAM0: STA&9B6 : RTS 

8 9 0 . SEE L D Y * 0 : . C c 4 LDA&9A4 , Y : BEQcc4 : LDA&9A0 , Y : STA&82 
: LDA&9A1 , Y : S T A& 8 3 : S T Y& 7 F : T YA : PHA : J SR s c e : P L A x T AY : . c c 4 I 
NY: I N Y : I NY : I NY : I NY: CPY«<99C: BNECc4 :RTS 

9 0 0 . s e e J SR i n x CPX*«.FF: BNEDd4: JSR f i n d : L D Y * 0 : . Ee4 LDA ( 
&4D) , Y :CMP*«<FF :BEGh i t x I N Y : C P Y * 3 2 : B N E E « 4 : . D d 4 RTS: . h i t 
LDAM0: LDY&7F : STA&9A4 ,Yx J SRd i v e : JMP s c o r w 

9 1 0 . bomb LDA&9B4 : STA&82 : LDA&9B5 : STA8rB3: J SR i n : CPX *&FF 
: BNEGg4 : JSR f i n d : JSRBOMrub x LDA&83 :CMP*15x BEQHh4 : I NC&83 : 
J S R f i n d : J S R BOM p r i : L D AW 3 2 : S T A & 9 B 4 : L D A & 8 3 : S T A & 9 B 5 : . J j 4 R 
TS : . G g 4 LDXt<82:CPX?<80xBEGnnn6xLDX8<82: DEX:CPX?<80: BNEnn6 
: . n n n 6 J S R f i n d : J S R BDM r u b 

9 1 1 . n n 6 LDAt«9B3: CMP*15 : BE0HH4: INC&9B5xRTS 
9 2 0 . Hh4 INC&83 : JSR i n : CPX*$<FF: BNE06 : JSRf i n d : LDY*5xLDA 

<&4D) , Y : BEQ06: LDX*?<FF: STX&9F : L DY * 0 : JMPdd6 : . 0 6 L DY * 0 : S T 
Y&9F : . d d 6 LDA«<9A4,Y: BNEee6x I NY : I N Y : INY : I N Y : INY:CPY?<99C 
: BNEdd6 : . e o 6 LDA&9A0 , Y : TAX : I NX : I N X : STX&9B4 : LDA!»<9A1 , Y : T 

AX: I NX : STX$c9B5: LDXS<9F: RTS 
9 3 0 . BOMrub L D Y * 0 : . d d 4 LDA<&4D> , Y : CMP * 1 5 : BEQec?4:LDA*2 

4 0 : S T A < & 4 D ) , Y : . e e 4 I N Y : C P Y * 3 2 : B N E d d 4 : R T S : . B OM p r i LDY * 4 
: L D A ( & 4 D ) , Y : CMP * 1 5 : B EQ I » 4 : L D A * 2 4 8 : S T A < & 4 D > , Y t I N Y : L D AM 0 
:STA( fc4D> , Y : INY : LDA*248 :STA<« . 4D> , Y : . I i 4 RTS 

9 4 0 . d i v e J SR f i n d x J SRPLAR : LDA& 8 3 : CMP * 1 5 : B EGNn 4 : I NC& 83 
: INCS.B2* JSR f i n d : J SRp l a n p : J S R d c l a y : JSRPLAP: J SR d e l a y : JMP 
d i v e : . Nn4 LDA&9B4 : STA&82 : LDA&9B3 : STA&83x J SR i nx CPX*&FF : 
B N E k k 6 : J S R f i n d : J S R B OM r u b : . k k 6 RTS 

9 5 0 . PLAR L D Y * 0 : . Oo4 LDA (S<4D) , Y : CMP*1S : BEQPp4 x L DA * 2 4 0 
: STA (?/4D> , Y : I N Y : CPY * 4 8 : BNEOo4: . Pp4 R TS : . P LAP L DY * 0 x . Q q 
4 LDA<&4D) , Y : CMP * l b : BEQPp4: LDAXP, Y : STA <?<4D> , Y : INYxCPY* 
3 2 : BNEQq4 :RTS 

9 5 1 . a t o m L DA * 1 7 : J SR&F FEE : L DA * 1 : J SR&F FEE : L DA # 7 : L DX * r a 
d M0D2S6: L DY # r o d D I V 2 5 6 : JSR?<FFF1: LDA#28 : JSR&FFEE: LDA»2 
: JSR^FFEE : LDA * 15x JSR&FFEE: LDA* 1 7 : JSR«<FFEE: LDA*1 x JSR?<FF 
EE : LDA * 17 : JSR&FFEE: LDA* 1 3 1 : JSR«<FFEEx LDA* 1 2 : JSR&FFEE 

9 5 2 L D X * 6 : L D Y * 5 : J S R pm u s s L D X * 4 : L D Y * 9 : J S R pm u c : L D X * 3 : L D Y 
* 1 1 : J S R pm u s : L D X * 3 : L D Y * 1 1 : J SR pm u s x L D X * 4 : L D Y * 9 : J S R pm u s : L 
D X * 6 : L DY * 5 : J SR pmu s 

9S3LDA»8 : S TA& 9 F : . We7 LDX * 7 : L D Y * 3 : JSRpmuu : DECS<9F: LDAt< 
9 F : BNEWe7: L D A * 2 6 : JMP?<FFEEx RTS 

9 5 4 . t e c h LDA* 1 7 : J SR&FFEE: L D A * 129 : JSR8.FFEE: L D A * 3 1 : J SR 
&FFEE: LDX?<B0: I NX : I NX : TXA: JSR&FFEE: L D A * 3 0 : JSR&FFEE: LDA * 
3 2 : JSR&FFEE: JSRamo: DEC«<B0: LDA&B0: CMP*«<FF: BNEEr 7 : LDX*&F 
F : R T S : . E r 7 LDX * 0 : R TS 

955 .R7 . L D A * 3 2 : STAt<9F: . R t 7 J S R l e f t x DEC&9F: L.DA&9F: BNER 
t 7 : L D A * 3 2 : S T A ! < 9 F : . A s 7 J S R r i g h t : DEC&9F: LDA&9F : BNEAs7: RT 
5 

9 5 6 . am o LDA * 1 7 : J SR&FFEE : LDA * 2 : J SR&FFEE : LDA * 3 1 : J SR&FF 
E E : L DA * 9 : J SR&FFEE : LDA * 3 0 : J SR&FFEE : C LC : LDA ^ B l : L SRA : L SRA 
: LSRA: LSRA: CLC: ADC* 1 2 8 : JSRJ.FFEE: l . DA&B l : AND* 1 5 : CLC: ADC* 
1 2 8 : JMP«<FFEE 

9 5 7 . s c o r e C LC : LDA&C2 : ADC * 5 : STA&C2 :CMP * 1 0 : BNEshow : LDA 
* 0 : STA?<C2: INC««C1: LDA?<C1: CMP* 10 : BNE^how: L D A * 0 : STA&C1: I N 
C?<C0 

9 5 8 . show LDA* 17 : JSR&FFEE: L D A * 3 : JSR8.FFEE: L D A * 3 1 : JSRI<F 
F EE : L DAM8 : J SR&FFEE : L DA * 3 1 : J SR&F FEE : L DY * 0 : . u 1 7 CLC : LDA ^ 
C 0 , Y : A DC * 1 2 8 : J S R & F F E E : I N Y : C P Y * 4 : B N E u I 7 : R T S 

9 5 9 . pm u s LDA * 3 1 : JSR f c FFEE : TXA : JSR&FFEE : LDA * 1 4 : JSR&FFE 
E : L D A * 1 5 1 : . Q w 7 J SR&FFEE : DEY : BNEQw7 : J SR d e l a y : L DA * I 0 : JMP 
&FFEE 

9 6 0 . R I S E LDA * 7 : LDX *Wh M0D256 :LDY*Wh D I V 2 5 6 : J SR&FFF 1 : 
LDA?<B1: STASu l •••4: L DA * 7 : LDX *Su 1 M0D256 : L D Y * S u l D I V 2 5 6 : J M 
P&FFF1 

9 6 1 . M I S I L LDA*?<FFx STA8.78: LDA«(76: STA?<82x LDA«<77: STA?<83 
: LDAf<79: STA&972 : JSRENE: LDA&82 : STA&76 : LDA&83 : STA&77 : LDA 
& 9 7 2 : STA&79 : L DA * 0 : STA!<78: INC?<76: RTS 

9 6 2 . c u u s s LDA*« .FF : STAS<78: LDA?<76: STA?<82: LDA&77 : STA&83 
: J S R i n : CPXW&FF: BNEg t f : JSR f i n d : JSRCUSTOM: LDA&82 : STA?<76: 
LDA!<83:STA«<77: . g t f L D A * 0 : STA&78 : RTS 

9 6 9 !I: NEXT 
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27BV0U31,14,2*.32,32,31•13,23,32,32 
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SOBMCvexX, XXi 0«AW*X»24, TXl XX-XX-4INCXT 
aVOXX-H32l»0«T7.-lV»TO»27 OTEP-45MOV€XX,TXlOfr»WlX«l<i, 

TXiXX-XX-CKCXT 
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«X.0l»OiPflIKTT«bl2.10>|-Jî H> J«t A»»*ult"iCALU»«sEORT-
0T010MlNCXTlPRINTTAD(2,iei |!1PC16 

OlOVWM, 17,3, 17, 120.30 
«BCHvtL0Pt4, i .-i ,-2.3, i .2. loa.a.o.b.o.o.0 
640̂191-641A*-CHft* <11v«*«128> 
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AftOAC---: »' OAT-OT031 M -a«*9TR« (1 ?*CO> l HE XT 18C*VM.A« 
670«FXI5.3 
6&9IF ? t eoo» r thin 7ra 
6 V.3 VC<J 1 9,3, H: » 19,1 ,0101 
700.FX9.2 
710*FX10,2 7̂ ronT-0TO30l«XJN01.4,(T M00233» . 1XTlSO»*JWS,-13, 

* ,3: C(XO.«U311CLSl FORO-OT090I»CXT• COLOORl JOi CtSx VDU1 •», 
3,7iO:l9,l,SsOi 

/30A»<e>--5t«tu* R»oô t-lA<-RN0<6>lA»(l)--0»a<J. . .."• 
r.Tu*AX«*ose, oaa-1 ax-*nd <* > i a» «2> - • •3TB««x« 
•aa,0S0"lA*<3l--C4u»»....McIt Oo-o-iA»<*I--S«1»o«J ... 
oesruovro-

7*CCO1 r0RT-®TO41 LX-t_£NA« IT ) i XX- (2»-L* » /2. X7.-XX-11 
F0«" X-1 TOLENA* < T) i COLOUR 1301 I COl-C<Jf't ol I !•« IMTTAJI (XX* T X, 
3• i T .31 ) IM1 Ot <A* (TI . TX . 1 > ! I COt.(Xj«COl • 1201VWJ321SOCNC* I 
1,1,2, l-.F0Rtt-eT090:»>eXT, :C0LCUA13®i VCTJ8,32icol-col •!• I 
» £Ol-2 col-3 

73*>«10Ccllfcl>*:XT 
76OC0L0UR U P« I Nt TAB (2, * > ISTR1M3* (13, CMK» I * I M i r OOS-O 

TOSMOsKCXT 
770VOOI9.3.7|0| 
70O«FX15,3 
790COlOU«< 130« «XSl PMCh i g* i GOTO* 1 
IK!»̂ 0UR3!Pni>«'TA8<0,29)|-|»«eS5 THE SPACE BAll-
0l0A»-STRlNG»l20,-.-)»'l*l«y. 'Juag J»t Anwlt' 

II .yoM.O »rm. only. the. '•«tc»t 
urvl«, ln.n.(»»«.o(.C0U'»9».«i«.«»»in« JO 
HP JET ASSAULT.a.(J4r«r.»oi-.t>\®.nu<l».>'-.*g«. 
>t<ki.cnlo.i3«ti'oy.>i 111o«o. ' 

D2VC0C0UA1 iPR!NrTA8<2,3> I "JUMP JET ASSAW.T'1 COLOUR®I 
PftlMITAB<l,*):STRINt>»<IO.CMKl»!*l> i 

830COt-0u«3iP«IMT' • --A o« Mill »nd dctrr-*in 
4t»On-tC01.0(*lllPR!NrT.M!<1.20>I-WftlTTeN (.V II LEUIS* 

8«D*Fx:3,6 
OSMOCOUM 
960T7.-1 
87®»K1MTTAJI<0.13) jBlMCAt.TX.20) | 
UOel«-lK»XV» (7)1 IF I*-- • THEX 9SIO 
8-JOT7.-TX*l: IF TZ-LEKAt TX-llCOTO 870 ELSE 0010070 
900«»X21,3 
910F0»jO-« *01 OO > NE XT: I 0«<TX-1 T031 SOUND 1 . 1. T *• 31 , 21NEX T 

!ft£Tl«N 
V200C* PftOO) I gM T-1 
930IF 9C>HSIT> TMEH 96B 
940t-T*l:IF J<>6 THEN 930 
93M0lbl«eo 
VftOIF T-3 THEN 9BO 
97eFOROX-3TOT STEP-11 l«S<GXI-MS<OX- I > i MS» IOZ) -MSI <ax-

DlNCXT 
OOaxr. IT) -8CI PftOCn*•» i H5» < T) -A« 
990 A -1S • LENH*» « T > I MS* < T > -MS* < «) TRI NG» IA , - . • > t CLS 
lWJOCOtOLItOll̂ INTTABM .31 :5TRlW3*<18,CMft«1411 ; iCOLOW* 

l:W»INTTA0(2,2>"Mii>h SCOtable* 
10101 0RTX-1T03I II MS<TX><9̂« TMCN X-l ELtX X-0 

1020IF TX-T THEN C0L0UR3 ELSC COLOUR I 
lOJW l̂NTTAOJX, (1X«3)-4>lKS*irx) lC0t0URaiP«INTTA8< 13« 

X,(TX+3)•*> J KS<TXI:NEXT 
i0*eca.(X«3ti>«iNTTAr>(0.29)|-mtar. tmc cpace baw-,rep 

EAT: UNt IL IUKCV-W. CLSl FORI X-1 T031 SOUND 1 .« , IM-TK*3, 11H 
CXTiENDMtOC 
10300C F r-ftOCn AM 1 COLOURS i COL OUR 13«. PR I NT T A8 < 3.311S T RIH 

0»< l * , - - - ) ¦ i CX-« i OX-11 LX-Os CX-631 XX-81 V7.-7 
106OCOLOUR3¦F«INTTA1I<I ,22>;-ENTER IN VOUW N«nc-:COLOU 

Rl:ffUNTTA«>l3.2*>t-U31NO t IRT' I COLOLWOl PR INI IA813. 26) I -
"LEFT OHO RICMr-TABl2.*HSTRltC»<16,CMR*141lllC0L0U"3! 
I'WINTTAI) (3.31) I "Good P14V-"! 
I07BFRINTTA810,7),-A O C O C F C M I J-TABIC.?) ¦ *>: L 

M N O P O R S T-TAmO.lll l-U V M X V I . / -10*1*133!-
-JC»«*1S2 
tOCWCOLIXWOl COLOUK13I . V0U3I .IX.VX.CX 
lOWI -WEUIB ) I IF A* - - , ' PROCI»<t 
1I09IF A*--." l-ftOCri<;hl 
I 1101F A»--M" PROCp'ln* 
1120IF EX-I THEN 1248 
iisesoroioeo 
I I 40C.EFFK0CI •« 11 COLOUR 1301 COLOURS l V0U31 . XX . V7. .CXl XX-X 

X-2iI> XX̶ 2 YX-VZ-21 XX-IO: IF VX-3 VX-11 
1 ISOSOUhMI I .4.2,11 V0U31 , XX, VX» AX̶  1331 •«ilo-U"5«<tFFF4l 

iCX-blo l̂iCNOPROC 
116BOCFPROĈ I qht iCOLOUR! 30:C0L0LW3: V0UJ1,XX. YX,CXi XX-

XX*2: JF XX-28 V7.-YX-2I XX-Oi IF YX-13 VZ-7 
II7BSO>01ISO 
: i&ac<r«<ocpri!>t!" cx-132 o« cx-i»3 1220 
1190IT L7.-I* CNOPROC 
12»»S0UNW.II . 1.733,3iCOLOUR 1301 COLOlXI i VIXI31 ,LX»3,3,C 

X:LX-LX«l 
121OENOPRDC 
I2?«SOLKO«.1I.1.233.3:1F CX-132 EX-1:EMOPftOC 
173C5F LX-8 ENW'ROC ELSE COLOL»l38lCO>OUROiLX-LX-l .rR 
I NT T Al) (LX*3 . 3 ) ! - - " ILNUFROC 
1240COLOUR1301 COLOJR11 A«-" ' l FORTX-DTOLX-1 
1210VDU31 ,TX»3,3l !l>lo-IKH<tFFT4l : At ••-.*•(>«)» <bl o^l I iNC 
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20281F A*--N- RtlUlN 
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2»7BPRtNT,-Iha control* ara1-* 
;-O00PRINTT<«><3>i "A - UP,I - DOWN,.. - RIGHT, > - L l ' f 
TOTOPRINT'TABdft) ¦ "H - r IOC" ¦ 
2IOOIHINT -TAO<IO>;-PREST; SPACE •OR GAM"I 
211 eKI.PC AT i UHTILIIM: Y-99 I RE TURN 
211 IDCIPHOCcl It: 
21I24H.I 
2113F0R6-OTO3OINEXT 
2114*11.0 
2II3EHOPROC OH 
212S0tB»T<' ™ 
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Timothy Closs 
provides 
continuous 
interrupt-d riven 
background 
music for your 
diy games. 
H o w MANY times have you wished you could 

boost your games programs with some back-

ground music as in Manic Miner, Automania 

and Gilligan's Gold? Well , now your wish has 

been granted with Backboogic! 

Backboogic will repeatedly play a piece of 

music, short or long, without interfering with 

the running of your own programs! 

The program itself is 100 per cent machine-

code and uses the Spectrum's interrupt 

system to run it. As a lengthy discussion about 

the system is not needed here, I will just say 

that the Spectrum can be made to run a 

machine-code program stored at a certain 

memory address every l/50th second — this 

process is known as an " interrupt". 

The Basic program in listing 1 helps you 

compose your pieces of music 3nd also stores 

some necessary data in the memory. 

Let me explain how the program works. 

The music you compose is stored as a series of 

numbers, each representing one note, i.e.: 

0 for C 

1 for C ti 

2 for D, etc. 

The Spectrum's own program for con-

verting these numbers into values the Sound 

Generation Rom Routine can accept is too 

slow, so I have developed a faster routine-

using the data stored by the Basic program. 

Having calculated these values, Backboogie 

calls the Sound Generation Rom Routine to 

produce 3 short musical sound before 

returning to your game. 

Listing 1. 

1 LOAD ""CODE 
2 REM ***BACKBOOGIE*** 
3 REM * * * * * * * B Y * * * * * * * 
4 REM * * - * *T IM*CLOSS*** 
5 CLS 
10 GO SUB 1000 

500 LET G=60672 
505 RESTORE 2000 : FOR H=1 TO 21 

: READ PRINT AT H , 0 ; K * ; AT H, 305 K * : NEXT H 
510 LET A=2: LET B=21 
512 PRINT AT B, A; PAPER 0 ; i t i i 

513 IF INKEY^=, ,7" AND B>1 THEN LET B=B-1 
(continued opposite) 
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(listing 1 continued) 

5 1 5 I F I N K E Y $ = " 6 " A N D B < 2 1 

P R I N T A T B , A ; P A P E R 7 ; " " : 

B = B + 1 

5 1 6 I F I N K E Y $ = " 1 " A N D A > 2 T H E N 

L E T G = G - 8 : L E T A = A - 1 

5 2 0 I F I N K E Y $ ̶ " 0 " T H E N G O 

T H E N 

L E T 

T O 5 3 

> 2 5 I F I N K E Y * = " E " T H E N G O T O 5 6 

0 
5 3 0 G O T O 5 1 2 
5 3 5 F O R H = G T O G + 7 : P O K E H , 2 2 - B 

N E X T H : L E T G = G + 8 

5 4 0 L E T A = A + 1 : I F A = 3 0 T H E N L E T 

H = U S R 6 0 1 4 8 : L E T A = 2 9 

5 4 5 F O R J = 2 1 T O B S T E P - I s P R I N 

T A T J , A ; P A P E R 0 ; " " : N E X T J 

5 5 0 G O T O 5 1 2 

5 6 0 L E T 0 = G ̶ 6 0 6 7 2 ̶ 2 : P O K E 6 0 2 5 0 

, I N T ( 0 / 2 5 6 ) : P O K E 6 0 2 6 7 , O - ( ( I N T 

( 0 / 2 5 6 ) ) * 2 5 6 ) 

5 7 0 S T O P 

1 0 0 0 R E S T O R E 3 0 0 0 

1 0 1 0 F O R H = 0 T O 2 0 
1 0 2 0 R E A D J : P O K E 6 0 4 1 6 + H * 4 , 0 : P 

O K E 6 0 4 1 7 + H * 4 , ( J / 9 6 ) 

1 0 3 0 L E T K = 4 3 7 5 0 0 / J - 3 0 . 1 2 5 : P O K E 

6 0 4 1 8 + H * 4 , I N T ( K / 2 5 6 ) : P O K E 6 0 4 

1 9 + H * 4 , K — < ( I N T ( K / 2 5 6 ) ) * 2 5 6 ) 

1 0 4 0 N E X T H 

1 0 5 0 R E T U R N 

2 0 0 0 D A T A 

' F # 
u r n » c " 

1 r ' 

, " A # " , " A " 
" D # " 

G # " , 

3 0 0 0 D A T A 2 6 1 . 6 3 , 2 7 7 . 1 8 , 2 9 3 . 6 6 , 3 

1 1 . 1 3 , 3 2 9 . 6 3 , 3 4 9 . 2 3 , 3 6 9 . 9 9 , 3 9 2 , 4 

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

4 . 3 6 , 5 8 7 . 3 2 , 6 2 2 . 2 4 , 6 5 9 . 2 4 , 6 9 8 . 4 4 

, 7 3 9 . 9 7 , 7 8 3 . 9 7 , 8 3 0 . 5 8 , 8 7 9 . 9 7 

The game then continues running until, 

l/50th second later, it is necessary to produce 

another musical sound of the same frequency 

as before. When a series of short sounds is 

heard in quick succession like this they give 

the impression of a continuous musical note. 

The composer allows any note within a 

range from middle C up to 20 semitones 

above to be entered. Use keys 6 and 7 to move 

the bar up and down until it is level with the 

desired pitch. Pressing 0 will now enter the 

note and the bar will move across one column. 

You can delete a note by pressing 1 — the bar 

will move back one column. Continue 

entering your notes until you have finished 

your composition. 

Pressing E will add final specifications to 

the machine-code routine and then cause you 

to escape from the Basic composer program. 

Your music can now be saved, together with 

all the other necessary data and routines by 

typing: 
SAVE "BACKBOOGIE" CODE 60180,0 + 500 

and loaded by typing: 

' LOAD " " C O D E 

To "switch on " your music during 

program, include: 

POKE 65534, 0: POKE 65535. 237: POKE 

65532, 0: POKE 65533. 0 

RANDOMIZE USR 60180 

To "switch ofP' your music, include: 

RANDOMIZE USR 60190 

First, enter the composer program in listing 

1 and save it by typing: 

SAVE "COMPOSER" LINE 1 

Now New the program and type in listing 2. 

Run the program and enter the code in listing 

3, working from left to right and from type to 

bottom. When you have finished, the code 

will automatically be saved as Boogie. 

I f you do not wish to type in all the 

programs and code yourself, send a blank 

cassette, SAE and £1 to me at: 5 Western 

Drive, Shepperton, Middlesex TW17 8HJ . 

Listing 2. 
10 DEF FN H(HS>=16*iCODE H*(1)
-48-(7 AND H * ( 1 ) > " 9 " ) ) + C 0 D E HS(2
)—48—(7 AND H*(2)>u9")
40 FOR N=60148 TO 60288 STEP 8

50 LET T=0
60 PRINT N;" : ";
7 0 INPUT H i : PRINT H * ;
80 FOR B=0 TO LEN H*-l STEP 2
90 LET Z=FN H(HS): LET T=T+Z

1 0 0 POKE N + B / 2 , Z 

110 LET H*=H*(3 TO )

120 NEXT B

130 PRINT " = ";: INPUT Y: PRIN 

T Y

1 4 0 IF Y O T THEN PRINT "INPUT E 

RROR - TRY A G A I N " : GO TO 50150 NEXT N

Listing 3. 

60148

60156

60164

60172

60180

60188

60196

60204

60212

60220 
60228 
60236

60244

60252

60260 
60268 
60276

60284

2102581103580616

C5061C1A77231310

FA23232323131313

13C110ECC9000000

ED5E3E30ED47C900

0000ED56C9000000

0000000000000000 
00000000E5D5C5F5 =

2AFEFF7ECB27CB27 =

E56F26000100ECED =

4A56235E2346234E =

6069CDB503E12322 =

FEFF2AFCFF3E00BC =

280C2322FCFFF1C1 =

D1E1FBC338003E26 =

BD380218ED210000 =

22FCFF2100ED22FE =

F F 1 8 E 3 0 0 0 0 0 0 0 0 0 0 -

= 259

= 446

= 447

= 665

= 950

= 524

= 0 

= 884

= 1161 
= 852

= 507

884

1308

1062

1036

541

1099

506
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THIS STARTED off as a seemingly simple 

editor. What I wanted was a means of prepar-

ing a data file which could be used by an 

assembler program to produce an interrupt 

driven tunc. Once the code produced by the 

assembler had been installed, the tune would 

repeat itself until it was deactivated or the 

Break key pressed. 

The problem with preparing a musical data 

file is that there needs to be a method of speci-

fying the pitch and duration of the notes. 

Standard musical notation turned out to be 

the most sensible system to produce the file. 

Although this editor is based upon musical 

notation it is not presented as a music pro-

cessor. It has a limited range of notes and, in 

particular, no capacity for a rest. It is, 

however, capable of producing simple tunes 

for accompanying games etc. 

To make full use of the BBC's sound capaci-

ty it is not only necessary to manipulate the 

Sound command but also the Envelope com-

mand. Consequently, an envelope editor has 

been added to the system. Provision for a 

screen dump was included to allow the editor 

to produce sheet script. 

What started out as a supposedly simple 

editor to produce a small data file became a 

fairly sophisticated project in its own right. 

The editor can cope with up to 200 notes over 

a one and a half octave range. The envelope 

can be modified over its full range; and will be 

saved with any data file produced. 

Piano type envelope 
T o use the system enter listing 1, 

Intload and listing 2, Inttune. Running 

In t load wi l l def ine the characters 

needed for the main program and produce 

a default p iano type envelope. The 

characters arc printed as a check and the se-

cond program loaded. For disc users the name 

of the second program will have to be defined, 

for tape users a blank Chain " " statement will 

load the next program on the tape. 

When loaded the editor presents the user 

with a blank page. To define a note its pitch 

and duration have to be selected. The pitch of 

the note is controlled by the cursor's position 

on the stave. The cursor can be moved up and 

down the stave using the up and down arrow 

keys. The left and right arrow keys move the 

cursor backwards and forwards through the 

tunc. 

The duration of the note is indicated by the 

symbol in the lower right hand corner. The 

duration can be increased with the fU key and 

decreased with the f l key. A note is entered at 

the current cursor position by pressing 

Return. I f the cursor is in the middle of a tune 

all succeeding notes will be shifted along to 

In this, the first part of 
his article, Fintan 
Culwin details a BBC 
editor with a simple 
background music 
facility. 
make space for the note being inserted. 

I f a note needs to be deleted, pressing the 

Delete key will remove the note from under-

neath the current cursor position and move 

back any succeeding notes. There is space on 

a page for 20 notes. Moving before or beyond 

this automatically takes you onto the next 

page. I f this is too pedestrian then keys f5 and 

fi3 will move backward and forward one page 

at a time. Pressing f2 will play all the current 

tunes using the current envelope. 

After coming to terms with the musical set-

ting the envelope editor can be invoked by 

pressing the 17 key. To understand the screen 

it is necessary to consult the User Guide. Page 

245 identifies the effects of the 13 parameters 

and labels them. These labels are reproduced 

on the scrcen, alongside the currcnr value of 

the parameter. The currently selected para-

meter is highlighted in inverse video. 

A table of 13 numbers is almost impossible 

to comprehend. Above the table the settings 

of the parameters are indicated by 12 bar-

graphs split into four clusters. They arc 

grouped as the PI parameters, the PN para-

meters, the AA,AS & A R parameters and the 

ALA and A L D parameters. A description of 

the effects of changing these parameters is 

given in the User Guide. 

A practical appreciation can be obtained by 

experimentation. A parameter to be changed 

is highlighted using the left and right arrow 

keys. The value is changed within its limits 

using the up and down arrow keys. Pressing 

the Return key will sound the envelope; when 

you arc satisfied pressing the Escape key will 

return to the music editor. The currcnt 

envelope specification will be saved and 

recalled with any tune. 

Pressing f8 causes a printer dump to be per-

formed. In the configuration given page 10 of 

memory — &A00 to &AFF — is assumed to be 

available for use. This is acceptable for disc 

users, tape users will have to use page 14 — 

&D00 to &DFF. Examining listing 2 shows a 

dummy R T S code has been inserted. 

I f you want to use this facility then the Rem-

med "Load command will have to be acti-

vated, to load into memory your own screen 

dump code; and the dummy R T S command 

removed. This can be omitted i f scrccn dumps 

are not required. When you arc ready to leave 

Listing 1. 
10 REM 1NT"LOAD 
20 REM EDITOR LOADER 
!<0 RFM P IN TAN CULWIN 
40 REM APRIL OZ 
90 MO DC 4 

100VDU23,240.16,20,18,16,104,120,120,40 
1 10VDU23,241,4R,120,1 TO,104,16,18,70,16 
120VDO23.242,16,20.18,16,104.121,120,48 
150VDU2 3.24 3,4U,120,121,104,16,10,20.16 
I40VDU23,244,16,16,16,16,104,120,120,48 
150VDU23,245,40,120,120,1Q4,16,16,16,16 
160VDU23,246,16,16,16,16,104,121,120,48 
|V«vrHJ?3,?47,4B,120,171,104,16,16,16,16 
I80VDU23,248,16,16,16,16,104,88,72,48 
190VDU23,249,48,72,88,104,16,16.16,16 
2O0VDU23.23O,16,16,16,16,104,89,72,48 
210VDI123,251,40.72,09,104,16,16,16,16 

220VDU23,252,0,0,0,56,60,72,112,0 
230VDU23,253,0.0,0.56, £>8. 73, 112,0 
240HNVELOPF4,3,0,0,0,0.0.0,121,-10,-5, 
- 2 , 1 2 0 , 1 2 0 

2SOFOR l ine- 1 TO 10 
260 FOR char - 240 TO 253 
270 VDU ch*r , 3? 
200 NEXT char 
2V0 VUU 13,10,10 
J00N€<T lint-

310F0R p i tch - 97 TO t77 GTCr O 
320 SOUND I , 4 . p i t c h , S 
"530NFX T p i tch 
•".40 PAGF-M900 
:-50 « i . i 0 PA. -M 90o: MO. :M 
3t>0 CHAIN 

BBC 
the system f*> will cause an orderly return to 

Basic. 

The basis of the editor is a list of note codes 

held in memory. Each note requires two bytes 

to define its duration and pitch. These arc 

held in memory in the reserved byte array 

labelled tune%, defined and initialised within 

P R O C prepare. The only obscure parts of the 

preparation are the definition of an Osword 

area which will be used to obtain character 

definitions for the double height plotting 

routine. 

Retrieved f rom memory 
There is no legitimate method to obtain an 

envelope definition within the operating 

system. Consequently the envelope para-

meters have to be retrieved from memory into 

the envelopc% array using Peeks. 

The first part of the main listing, as far as 

P R O C M A I N contains various procedures 

concerned with screen operations. The most 

transportable procedure is P R O C bigchar, 

whose parameter identifies a charactcr to be 

plotted on a screen in double height. Using 

this procedure mollifies the effect of being 

forced to work in 20 column mode. 
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EBSKI BEAT 

The procedure works by obtaining a 

character definition with an Osword call. The 

definition obtained is used to redefine 

character 254 twice using the V D U 23 com-

mand; and sent to the screen. 

The main routine is fairly straightforward; 

the key presses are trapped and used to select 

a routine from the second part of the program. 

When loading a tune from disc or tape there 

is an option to load from the start o f memory 

overwriting the tunc in memory or appended 

to the end of the tune in memory. The 

envelope editor PROC-envel and associated 

procedures are cxtractablc and can be used 

alone to investigate the envelope command. 

As the program is reasonably structured, the 

routines arc well Rcmmcd and the variable 

names arc sensibly chosen implementation 

should be fairly easy. I have not tested it but it 

should transfer directly to the Electron. 

As mentioned at the beginning this was con-

ceived as a simple editor that would be used to 

produce 3 file for an assembler program. The 

editor has grown into a more sophisticated 

system than I envisaged; but it still performs 

its intended function. 

Keep hold of your data files, next month's 

program will use them as input to a system 

which will install the tunes into the micro. 

Consequently, the tune will repeat itself 

indefinitely until switched off or the machine 

is reset. This has obvious i f rather tedious 

applications. 

Listing 2. 
100MODE5 
140PROC PREPARE 
l 5 0 F R OC PAGE 
160PRUC C U R S O R ( c o u n t ) 
1 7 0REPEAT 
180PROC M A I N 
! 9 0 U N T I l _ e n d 
2 0 0PROC F I N I S H 
2 1 0 ENO 

1 0 0 0 D F F PROC . P REPARE 
1 040du«np7 . - 3<A00 
1050" 'dump7.«=e<60 

1 0 6 0 D I M n o t e i < 7 , 1 > , p i t c h ( 1 2 ) , l e n 
f ( 7 ) , e n v o i 7. ( 1 3 ) , e n v e l * ( 1 3 ) . m i n d 
2 ) , m a x ( 1 2 ) 
1 0 7 0 F O R n o t e = 0 T O 7 
1 0 8 0 n o t e « ( n o t e , 0 ) " C H R * ( 2 4 0 + n o t e 

* 2 ) 
1 0 9 0 n o t e * ( n o t e , 1 > ̶CHRS < 2 4 1 + n o t e 

* 2 > 
i 1 0 0 N E X T n o t e 
1 1 1 B i i o t f i < 7 , 0 > -CMR1- < 2 3 3 ) 
1 1 2 0 n o t e * ( 7 , 1 ) = C H R * ( 2 5 3 ) 
1 1 3 0 n o t e $ ( 6 , 1 ) ̃ C HR f ( 2 5 2 ) 
I 1 4 0 F O R n u m - t T O 1 2 : R E A D p i t c h < n u m ) 

: NEXT 
1 l 5 0 F Q R n u m ̃ 0 T O 7 : READ1 e n f ( n u r a ) : N 

EXT 
1 1 6 0 * F X 4 , 2 
1 1 7 0 « F X 2 2 5 , 2 4 0 , 0 
1 1 8 0 * F X 2 2 9 , 1 , 0 
1 1 9 0 V D U 2 3 , 0 , 1 0 , 9 6 , 0 ; 0 ; 0 ; 
1 2 0 0 V D U 1 9 , 1 , 7 ; 0 ; 
1 2 1 0 V D U 1 9 , 2 , 3 ; 0 ; 
1 2 2 0 V D U 1 9 , 3 , 1 1 ; 0 ; 
1 2 3 0 D I M t u n e 7 . 4 0 0 

1 2 4 0 F O R N 7 . - t u n e 7 . T O t u n e 7 . + 4 0 0 : ?N7 .= 
0 : N F X TN 7 . 
1 2 5 0 m x t u n e = t u n « ? 7 . : p t r = « t u n « » / £ : c o u n 

t - 1 
l 2 6 0 c p « g « r - 0 : 1 e v e l ^ 6 : n o t e - 3 
1 2 7 0 e n d - F A L S E 
I 280USWUKD̃8<I -FF 1 : D I M o s w o r d 7 . 8 
1 2 9 0 X 7 . ^ o sw o r c J 7 .MOD7 5 6 : Y X = o » w o r d 7 . 

D I V 2 S 6 : A X - & A 
1 3 0 0 * F X 4 , 1 
1 3 1 0 t c m p = & 8 F 0 : F O R p n r > 0 T O 1 3 : e n v e 

1'/. ( p a r ) - t e m p ? p a r : N E X T p ^ r 
1 3 7 0 F O R p a r = 0 T O 1 2 : R E A D m i n ( p a r ) : N 

EXT 
1 3 3 0 F O R p a r - 0 T O I 2 : READm.»x ( p a r ) : N 

EXT 
l 3 40FORp< . i r - 0 T O 1 2 : I F m i n ( p a r X 0 T H 

E N e n v e l 7. ( p a r ) : - FN c o m p ( e n v e l 7. ( p a r 
f ) 
1 3 5 0 N E X T p a r 
1 3 6 0 F O R p n r = 0 T O l 2 : R E A D e n v e l * ( p a r 

) : N E X T 
1 3 7 0 V D U 2 4 , 4 0 0 : 9 5 6 : 8 6 0 ; 1 0 2 3 : 1 8 , 0 

, 1 3 0 , 5 , 1 6 . 
I 3 8 0 V D U 1 8 , 0 . 0 : t i - m p * - " I N - T U N E " : F 

O R 1 o o p ̶ 1 T O L E N ( t p m p l 
1 7 -90PLO I 4 . 3 5 2 - 1 o o p ̃ 6 4 , 1 01 o : PRC'C 
b i q c o a r ( M I L> 1 * c cm p 1, 1 o o c , ! ' • » : NE X 

T ! o o p 
! 4 0 0 L NDPROC 
1S00DEFPROC F I N I S H 
1 " 1 0 C A L L ! - 4 
I 5 1 0 ENDPROC 
1 9 0 0DE F F RGC_PA6E 
1 9 1 0 V DU 2 4 , 0 ; 0 ; 1 2 " ' 9 ; 8 6 8 ; 1 8 . 0 , 1 2 8 

. 1 6 
1 9 2 0 P RO L _ D 1 S P 
I 9 3 0 P R O C _ n o t e ( n o t e ) 
1 9 4 0 G C O L 0 , 1 : P L O T 4 , 8 « 3 6 : P R I N T " F A 

GE 
1 9 5 0 G C O L 3 1 2 : P L O I 4 . 3 2 0 . 3 6 : P R I N T S 

I R « < c p a q f ? + l ) 
1 9 6 0 P R O C . f i I 1 i t p a q e ) 
1 9 7 0 c o u n t = 1 
1 9 80ENDPROC 

2 0 0 0 D E F F N c o n p t b y t e t 
2 0 1 0 I F ( b y t e A N D & 8 0 > * 8 0 1 H E N = h y « 

c 
2 0 7 0 I F b y t e = 0 T H E N ̃ 0 E L S E = ( b y t o - 2 5 

6) 
2 1 0 0 D E F P R O C . D I S P 
2 1 1 0 V D U 2 4 , 0 ; 2 5 6 ; 1 7 7 9 ; 9 2 0 ; 
2 1 2 0 P R O C . S T A V E ( 1 ) : P R O C S T A V E ( 2 ) 
2 1 3 0 LNDPROC 
2 2 0 0 D E F P R O C _ S T A V E - n u m ) 
2 2 1 0 G C O L 0 , 1 
2 2 2 0 1 F n u m = 1 T H E N n u m = 8 1 6 E L S E n u m ̃ 4 

9 6 
2 2 3 0 F O R o f f s c t ̃ 0 T Q 4 
2 2 4 0 D O 5 = n u m - 3 7 * o f f s e t 
7 7 r , 0 P L O T 4 , 6 4 , po r r . : P LOT 1 , 9 9 6 , 0 
2 7 6 0 N E X T o f - f c o t 
2 2 7 0 G C O L 0 , 2 
2 2 8 0GNDPROC 
2 3 0 0 DE FPROC n o t e ( n u m ) 
2 3 1 0 V D U 2 4 , 1 2 0 0 : 0 ; 1 2 7 9 ; 7 2 : 1 8 , 0 , 1 

5 0 , 1 6 , 2 6 , 

2 3 2 0 V D U 1 8 , 0 , 0 , 2 5 , 4 , 1 2 0 8 : 6 4 ; : P R O 
C _ b i q ( n u m , 0 ) 
2 3 3 0 V D U 1 8 , 0 , 2 : E N D P R O C 
2 4 0 0DEFPROC_CURSOR ( c p o » . ) 
2 4 1 0 I F c p o « . > 1 0 T H E N y p o s - 4 1 6 : c p o = -

c p o s 1 Q E L S E y p o s̶ 7 3 6 
2 4 2 0 y p o s - y p o s * ( l e v e l 6 ) " 1 6 
2 4 3 0 x p o » « c p o s * 9 6 + 1 6 
2 4 4 0 V D U 2 4 , x p o s ; y po«» : x p o s + 3 2 : y p o 

s + 3 2 ; 1 8 , 3 , 1 3 1 , 1 6 , 1 8 , 0 , 2 , 2 6 
2 4 5 0 ENDPROC 
2 5 0 0 D E F P ROC _ f i 11 ( p a g * ) 
2 5 1 0 t . c o u n t = c o u n t : t p t r « p t r 
2 5 2 0 o f f s o t = 4 B * p a g e + t u n o 7 . 
2 5 3 0 1 F 7 o f f s e t - 0THENENDPROC 
2 5 4 0 d i s p = 1 : : c o u n t = 1 
2 5 S 0 R EPEA T 

2 5 6 0 PROC o n o n o t c t c o u n t , 7 o f i s e t , 
o f i n t ? t 7 1 ) 
2 5 7 0 o f f s e t » o f f not -»-2: c o u n t » c o i i n t 

2 5 8 0 U N T I L c o u n t -'-210R?of i s o t - 0 
2 5 9 0ENDPROC 
2 6 0 0 DE FPROC o n e n o t e ( n u m , p i t c h . d 

u r a t i o n ) 
7 6 J 0GCOI 0 , 2 
2 6 2 0 I F n u m . 1 0 T M L N v = 4 8 0 : n u m n u m - 1 

0 E L S E y ^ 8 0 0 
2 6 3 0 x = 3 2 + n u m * 9 6 
2 6 4 0 y o f f * ( p i t c h - 6 ) * 16 
2 6 3 0 F L O T 4 , x , y + y o f f 
2 6 6 0 I F p i t c h > 8 THENc l i r = l F L S E d i r - 0 
2 6 7 0 P R O C _ b i g ( d u r a t i o n - 1 , d i r ) 
2 6 8 0ENDPROC 

2 7 0 0 D E F p R O C _ b i g ( n o t e , d i r ) 
2 7 1 0 1 F n o t r > > 7 T H EN ENDPROC 
2 7 2 0 c h a r f - n o t e ^ ( n o t e , d i r ) 
7 7 3 0 1 F d i r - 1 T H E N P L O T 0 , 0 , - 3 2 
2 7 4 0 PROC b x g e h a r ( c h a r * ) 
2 7 b 0ENDPROC 
2 8 0 0 D E F P R O C _ b i g c h a r ( c h a r t ) 
2 8 1 0 ? o s w o r d 7 . = A S C ( c h a r < ) : CALLQSW 

ORD 
2 8 2 0 V D U 2 3 , 2 5 4 
2 8 3 0 F O R k o u n t = 1 T 0 4 
2 8 4 0 V D U o s w o r d 7 . " ' k o u n t , o s w o r d 7 . 7 k o 

u n t 
2 8 5 0 N E X T k o u n t 
2 8 6 0 V D U 2 5 4 , 1 0 , 8 
2 8 7 0 V D U 2 3 , 2 5 4 
2 8 8 0 F O R k o u n t 5 T 0 8 
2 8 9 0 V D U o c w o r d 7 . ? k o u n t , o s w o r d 7 . ? k o 

u n t 
? 9 0 0 N F X T k o u n t 
2 9 1 0 V D U 2 5 4 
2 9 2 0ENDPROC 
3 0G 0DEFPROC ,MA I N 
- . 0 1 0 * F X 2 1 , 0 
̃ 0 2 0 r e c p - G E T 

(continued on next page) 
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(continued from previous page) 
">0301 F r c c p - 139Tl 1ENPR0C UP (1 ) 
3040IFresp-l7OTHENPr<OC UP t - 1 > 
3050IFresu—240THENPKOC CHANGE < 1 

) 
3 0 6 0 ; F r e c . p - 2 4 1 FHENPROC CHANGE ( 

1 • 
3 0 7 0 1 F r e o p = I 3 T H € N P R 0 C _ e n t 
3 0 8 0 I F r e s p = 1 3 7 T H E N P R D C _ r i g h t ( 1 • 
3 O 9 0 i r r e s p = 136THENPR0C r i g h t ( 1 

> 
-»00TFr esp=2421HENPF(0C p l o y 

7.1 ICUFr e s p 243TMLNPR01 
5120JI r o - . p -244THENPRUC i o a d 
Z ! 301 ̃r e=vp . '437HENPF0C mp n g e ( - 1 

> 
3 l 4 0 l F r e r p ? 246THENPR0C m p a g o 1 > 
; 1 5 0 1 F r e r , p -247THENPR0C o n v c : 
3 1 6 0 l F r e s p i - 1 7 7 T H E N P R O C d e l 
7 l 7 f l l I F r e s p = 2 4 9 T H E N P R 0 C g u e n d 
3180ENDPROC 
'900DEFT ROC_quend 
.'9iv)FR0C w i n d o w 

3 9 2 0 P R I N I " " End <Y/N) ? 
3930REPEA T 
. '940quend=GETAND223 
""•950UNT ILquond"'7B0Rni««»tirii-A9 
">9601F Qu.end=89TlIF N e n d - T R l <E 
3970rT<OC. now j ndow 
3980ENDPROC 
4IP0DEFPF.OC UP < d i r > 
4 1 101 F1 c v c l +ci i r 1 20R1 e v e l t-d l r 1 

!HENENDPROC 
4 1 2 0 P R O C _ C U R S O R ( c o u n t ) 
4 1 3 0 1 e v e l l c v c l + d x r 
4 140PROC__CURSOR ( c o u n t ) 

130ENDPROC 
4200DEFPROC C H A N G E ( d l r ) 
4 2 l 0 I F n o t e - * - d i r 7 0 R n o t e + d i r - 0THF 

NENDPROC 
4 2 2 0 n o t e = n o t e + d i r 
4 2 3 0 P R O C _ n o t e ( n o t e ) 
4240ENDPRQC 
4 3 0 0 D E F P R O C _ e n t e r 
4 3 1 0 I f p t r >m:« tuneORmx t u n e » t u n e 7 . + 

400THCNCNDPROC 
4 3 2 0 I F m x t u n e - p t r T H E N P R O C e n d E L S 

EPROC mid 
4330SOUND1 , 4 , p i t c h (1 w e l ) , l o n f ( 

n o t e ) 
4340ENDPROC 
4400DEFPROC _end 
4 4 1 0 ' > p t r = l c v e l : p t r ? 1 - n o t e * 1 
4420PROC. o n e n o t e ( c o u n t , l e v e l , n o 

t o + 1 ) 
4430PROC r x q h t ( 1 > 
4 440m:: t u n e = p t r 
4450ENDPROC 
4460DEFPROC mid 
4 4 7 0 t e m p * - m x t u n e -2 
4480REPEAT 

4 4 9 0 " > ( t e m p • 2 ) = ? ( t e m p > : ? (terap«-3> 
• ? (t pm(>+1 ) 

4 5 0 0 t c m p = t e r o p - 2 
4 3 1 0 U N T l L t e m p — p t r —2 
4 S 2 0 ? p t r - l e v e l : p t r ' ' l = n o t e + l 
4330m:; t u n e - m x t u n o + 2 
4 3 « 0 t c o u n t ~ c o u n t : P R 0 C _ P A G E : c o u n 

t - t c o u n t : P R O C C U R S O R ( c o u n t ) 
4350CNDPROC 
4600DEFPROC n q h t ( r i t ) 
4 6 J 0 1 F p t r = m x t u n e + 2 A N D r i t = lTHENE 

NDPROC 

4 6 2 0 I F p t r - t u n c X A N D r l t = - 1 T H E N E N D 
PROC 

4630PROC C U R S O R ( c o u n t ) 
4 6 4 0 1 F c o u n t + r I t < 1 A N D c p a g e > 0 c p a g 

o - c p a g e - t : P H O C _ P A G E : c o u n t = 2 1 
•it- IP IFc«>•.•«• • * ; t _ 1 A N D c p a q e I 9 c p 

c p j q e - l :» A G F : r o u n t = 1 
46f>0C • 
46 'rvTROC CURSOR - c o u n t / 
•i <>90 p t ' - p t r t r * t » J 
4670ENDPROC 
l" T 80DEFPROC_play 
•1 ' 1 0 t e m p • t u n e / . 
4?7:0REPEAT 
"73US0UND&.1 1 4 , p i t c h t e m p i , len-f 

' t emp 1 > - ? • 
4 7 4Qtemp=temp-» 2 
4 730UNTH ?temp™0 
4 760ENDFRUC 

4800DEIPROC_del 
•'•8: 01F • ' p t r -OTHENENDPRQC 
4820F ORtemp=p t r 1 Omx t1 <ne+?STEP2 
4 8 3 0 ? t e m p t^mp"*?: emp?l=temp'.>.* 
4640NEXTtemp 
4850mx tune—mx t u n e -2 
4860PROC CURSOR (< o u n t 
4670PROC PAGE 
4 8 3 0 c o u n t - t c o u n t : p t r - t p t r 
489BPR0C C U R S O R ( c o u n t > 
4900fc NDPROL 
3000DEFPROC.«AVO 
5 0 1 0 1 F tuneV.=mx t u n e T HENFNDPROC 
5020PROC w i n d o w 
5 0 3 0 1 N P U 1 " F i 1 e n a m w " , t i l c + 
5 0 4 0 I FLEW < f i 1 =0THENPf«:OC nowi 

ndow:ENDPROC 
5 0 5 0 c h a n n e l - Q P E N O U T f i l p f 
5 0 6 0 F O R p a r = 0 r o 1 2 
5 0 7 0 8 P U T M c h a n n e l , e n v o i -/.(par) 
5080NFXTpar 

5090FORI oop»tuno7.T0mx t u n e - 2 S T E F ' 

5l00E«PUTttch«nnel . ^ l o o p 
5 1 10F«PUTMchAnnol , ( l o o p .'l > 
5 1 2 0 N E X T 1 o o p 
5 l 3 0 C L O S E * c h « n n t r l 
b140PROC n o w i n d o w 
5150ENDPROL 
5300DEFFROC l o a d 
5 3 1 0 o v e r = F A L S F 
5320PROC_wi ndow 
5 3 3 0 I N P U T " F i l c n a m e " , f i l » - r 
5 3 4 0 1 F L E N ( f i 1e*)=0THENPROC _nowi 

n d o w : ENDPROC. 
5350TFmx t u n c >tun©XTHENPROC_quer 

V 
S 3 6 0 I f - o v e r - F A L S E T H L N i o o p - m x t u n e 

LLSE1 uup=tune'/ . 
5370i. luAiirifl - OPtNUPf 1 l e i " 
5 3 8 0 F O R p a r - 0 T O l 2 
5 3 9 0 e n v e l ' / . ( p a r ) =8GET4tchannel 
5400NEXTpar 
5410REPEAT 
5 4 2 0 ^ 1 o o p ~ B G E T H c h o n n e l 
5 4 3 0 1 o o p ? l = B G E T * c h . « n n c l 
5 4 4 0 1 o o p = l o o p » 2 
54501 INI ILEOFWchannirl O R l o o p - t j u n e 

7.^400 
5 4 6 0 1 F 1 o o p v t u n e 7 - f 4 0 0 T H E N ' 1 o o p = 0 
5470mx t u n e - 1 o o p 
5480PROC n o w l n d o w 
3 4 9 0 P R O C _ P A G E : c o u n t ^ t c o u n t : P R O C 

_ C U R S O R ( c o u n t ) 
5495ENVEL0PE4 . e n v e l 7. (0) , e n v e l Y. ( 

1 ) , e n v o i 7 . ( 2 ) , s n v p l 7. ( 3 ) . e n v e l 7 . <4) 
, o n v p l V. ( 5 ) , e n v f l ' / . ' 6 ) , o n v e l 7. (71 

n v f ! 7 .(8) , I 'nvc l '/ . (9> , e n v e l V. ( 1C> , en 
v e ! 7 . ( l 1 ) , e n v c l 7 . ( 1 2 ) 

5500ENDPROC 
5600DEFPROC_quer y 
5 6 1 0 P R I N T " o v e r w r 1 1 e «Y/N) " : 
3 6 2 0 R E P E A 1 : onr,e=GETAND223 
5630UNT Il_on»e=890Ronr.o 7t3 
5 6 4 0 1 Fon«4e-89THENPR I NT " v e - . "EL SE 

P R T N T " n o " 
5 6 5 0 I F o n r . e = 8 9 T H E N o v e r =TRUE 

5 6 6 0 P R I NT " L o a d \ no " 
5670ENDPROC 
5700DEFPROC_window 
5 7 1 0 V P U 2 4 , 0 : 1 2 8 ; 1 2 7 9 ; 2 8 8 ; 1 8 , 0 , 1 

3 0 , 1 6 , 
5 7 2 0 V D U 1 8 , 0 , 0 . 2 5 , 4 . 9 6 : 2 4 0 ; 
5730ENDPPOC 
5750DEFPROC_nowi ndow 
5 7 6 0 V D U 1 8 , 0 ^ 1 2 3 , le>,26 
5770ENDPROC 
5900DEFFROC_mpage vdi r ) 
5 9 1 0 I F c p a q e + d i r - 0ORcpi«Qe*di r 20 

THENENDPROC 
5 9 2 0 1 F d i r — 1 ANDptr-r4feJ mxtuncTHEN 

ENOPROC 
5 9 3 0 p t r - p t r + d i r * 4 0 : c p a g e = c p - ? e e * 

d i r 
5940PROC.PAGE 
5 9 ' - 0 c o u n t ~ t c o u n t : PR0C_GURS0R c o 

u n t > 
5960ENDPROC 
6000DFFPROC_en v e 1 
6 0 1 0 V D U 2 4 , 0 : 0 ; 1 2 7 9 : 8 6 8 ; 1 8 , 0 , 1 2 8 

,16 
6020FOPp*«r - 9 T 0 1 2 S T E P 2 

6 0 3 0 P L O T 4 , 0 , 3 2 0 - p a r »24 : PR 1N Tt?n v 
e l f ( p o r ) 

6 0 4 0 P L O T 4 , 3 0 0 , 3 2 0 - p a r * 2 4 : P R INTS 
TR* ( e n v e l 7. - p a r ) • 

6050PLO1 4 , 6 2 0 , 7 2 0 - p a r * 2 4 : P R I N T t -
n v e l T ( p a r t l > 

6 0 6 0 1 F p a r < 1 2 T H E N P L 0 T 4 , 9 2 0 . 3 2 0 -
p a r * 2 4 : PR INTSTRJ (t n v o l X ( p a r + l » > 

60/0NEXTpar 
6080FORpo-. l l O » 2 : r ROC b a « ( p o i \ ) : 

NEXTpos 
6 0 9 0 p o c " 5 : P R O C _ h l r 
6100REPEAT 
6 1 1 0 « F X 2 1 , 0 
6120r«--.p -6ET 
6 1 3 0 I F r c s p = 1 3 9 T H E N P R O C _ i n c ( 1 ) 
6 1 4 0 ! F r c 2 . p - 1 3 8 T H F N P R O C " i n c ( - 1 > 
6 l S 0 I F r e i " . p " l 37THENPROC m o v e ( 1 > 
6 1 6 0 I F c e s p = 1 36THENPR0C _move ( 1 
<- I 7 0 I F r e c p ~ 13THENPR0C_«aund 
61801 INT I L r e o p - 2 7 
6 1 9 0 P R O C _ P A G E : c o u n t = t c o u n t 
6 1 9 S E N V E L O P E 4 , e n v e l 7. (0) , e n v e l Y.< 

1 > , e n v e l 7. (2) , e n v e l 7. ( 3 ) , e n v e l 7. (4) 
, w n v e l 7. ( 3 ; , e n v e i 7.(6) , e n v e l V. ( 7 ) , e 
nvel>:<8> , p n v e l X ( 9 ) , e n v e l X(10> , e n 
v e l ' / K 1 1 > , e i - v e l 7 . ( 1 2 ) 

62P0PFOC C U R S O R ( c o u n t ) 
6210ENDFROC 
6 4 001) C F PROC i n c ( d i r ) 
64 1 0IF«?nvel 7. (por.) + d i r ' m i n (pos.) 0 

R e n v o i '/ .(pos) » d i r >max i p o i . ) THENEND 
PROC 

t>420t;«ivel Y. • p o s ) = e n v e l / . ( p o s ) + d i r 
6430TFpor , -0 THbNPKUL_bar ( p o s ) 
6-»40 1 KposMOD2»0THE Nx - 3 0 0 E L S E x 

20 
o 4 5 0 y - 2 9 4 - ( ( p o s / 2 ) M O D / ) * 4 8 
6 4 6 0 V D U 1 8 , 0 , 1 2 8 , 2 4 : y ; x + 2 5 6 ; y + 

3 2 : 1 6 , 2 6 , 1 8 , 0 , I 
64 > 0 P L O T 4 , x , y + 3 2 : P R I N T S T R J ( o n v c 

1 Y. ( p o s ) ) 
6480ENDPROC 
6S00DEFPROC_»ound 
6510ENVC-«_OpF4 , e n v e l 7. (0) . o n v e l 7. < 

l > , i - n v * 1 7.<2) , e n v e l 7 . ( 3 ) . e n v e l 7.(4) 
, e n v u l 7 . ( 5 i . e n v e l Y. ( 6 ' , e n v e l 7. ( 7 ) , c 
n v e l 7.(8) , e n v e l 7. ( 9 ) , e n v e l 7. ( 1 0 ) , e n 
v o l 7. ( 1 1 > , e n v e l 7. ( 1 2 ) 

6 S 2 0 S O U N D 1 , 4 , 1 2 8 , i 0 
6530SOUND1 , 4 , t>4 , 10 
6540SOUND1 , -l , 1 9 2 . 1 0 
6350ENDPROC 
6560DEFPROC __hl t 

65701FposMOD2-0THENx=0ELSEx =620 
6580v=-294-< ( p o s / 2 > M0D7) * 4 8 
6 3 9 0 V D U 1 8 , 3 , 1 3 0 , 2 4 , x ; y ; x - M 9 2 ; y • 

3 2 ; 1 6 , 1 8 , 0 , 1 2 7 , 2 6 
6600ENDPRUC 
6 7 0 0 D E F P R O C _ b a r ( p o s ) 
6 7 l 0 I F p o « ^ 4THENo+-f =pos—1 : r. =40 
67 7 0 T F p o s > 3ANDp o = < 7 THENo^ 4 - p o s -

4 : - = 3 4 0 

6 7 3 0 1 F p o s 6ANDpus- I 1 THENo^ -t = p o s 
- 7 : x — 6 4 0 

67401Fpo<4. '101 H t N o t f " p o s - 1 1 10 
00 

6 7 3 0 V D U 1 8 , 0 , 1 2 8 , 24 , x +o-f t « 6 0 : 400 
: x + 4 0 * o f f « 6 0 : 7 8 8 : 1 6 , 1 8 , 0 , i 3 0 , 

6 7 6 0 h e i t " 5 2 6 - * , e n v o 1 7. ( p o s ) 
6 7 7 0 I F h e i t 5251HENVDU24 , x -*-o-f 1 • o 

0 : 5 2 6 ; x-^40-<of f » 6 0 : h e ; t ; 1 6 . 
6 7 8 0 I Fhc-i t • 5267HENVDU24 , x » o f i 

0 : h e i t.; x-+40*or-f » 6 0 : 5 2 6 ; 1 6 , 
6 7 9 0 G C O L 0 , 1 2 8 
6800ENDPROC 
6900DEFPROC m o v e ( d i r ) 
6 9 1 0 I F p o » + d Tr< 0ORpos+d x r >12THEN 

ENDPROC 
6920PROC . h i t : p o s - p o s + d i r : P R 0 C _ h 

I t 
6930ENDPROC 

20000DATA 1 0 1 , 1 0 9 , 1 1 7 , 1 2 1 , 1 2 9 , 1 3 
7 , 1 4 5 , 1 4 9 , 1 5 7 , 1 6 5 , 1 6 9 , 1 7 7 
20010DATA 5 , 7 , 1 0 , 1 3 , 2 0 , 3 0 , 4 0 , 6 0 
70012DATA 0 , - 1 2 8 , - 1 2 8 , - 1 2 8 , 0 , 0 , 0 
, - 1 2 7 , - 1 2 / , - 1 2 / , - 1 2 7 , 0 , 0 
200I4DATA 2 5 5 , 1 2 7 , 1 2 7 , 1 2 7 , 2 5 5 , 2 5 
5 , 2 5 5 , 1 2 7 , 1 2 7 , 0 , 0 , 1 2 6 , 1 2 6 
20020DATA T I M . P l l , P I 2 , P I 3 , P N 1 , P N 
2 , P N 3 , A A , A D , A S , A R , A L A , A L 0 
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An opportunity to win a super ELEPHANT Safari for two persons luxury accommodation, travel and all expense. 
paid with every purchase of a 10-dlsk ELEPHANT pack made between 1st April and 30th June 1985! 
Look for your participating ELEPHANT Dealer's special Competition Display and pick up a simple puzzle card w 
your purchase. Send it to us with an ELEPHANT 10-pack top to receive, completely free, an ELEPHANT T shirt, and 
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card given 
you another opportunity -- there's no limit! 

Should you have difficulty in obtaining ELEPHANT products, plione or write for details of your nearest Dealer. 

™ ELEPHANT NEVER FORGETS 
Dennison Manufacturing Co. Ltd. 
Colonial Way. Watford. Herts WD2 4JY. Tel Watford (0923 >41244, Telex: 923321 

France: Sorcclast 45, rue <1= KEs*. - 92100. Boulogne 
Te) Resetu rle DUWfbuUon 00S 9S99. Admin Lstratloo Acs Ventes 6O6 VO.T8. Tolex KMS 306 4-56 K 
Germany: Marcom Compuiersubclior GmbH. Fcdtaolsksstr. 321,3000 HmnovcrBl.Tcl: ;05I1) 647420. Telex: 923618 
Other Countries: Damuaon InternaUonal Company. 4006 KricraUl 1, MaLUju-is-Claudliw-Stnu ŝ 9, TWex 8586600 



THE NEW AMSTRAD CPC 664 WITH BUILT-IN DISC DRIVE 

rmsTMO 
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THE LOW COST COMPUTER FOR HOME AND BUSINESS 

If you know anything 
about computers you'll 
know that disc drives are 
up to fifty times faster 
than cassette when you're 
loading and saving 
programs. In fact, a 
disc drive makes 
computing faster, 
more reliable, more 
efficient and more 
fun. But up till now the -
only way to gain these 
advantages for a home 
computer was to buy a 
separate disc drive 
attachment. Now Amstrad 
are pleased to announce 
the first complete home 
computer with built-in 
disc drive: The Amstrad 
CPC 664. 

And when you buy a 
CPC 664 you'll find it's not 
just the disc drive that's 
built-in. 

You'll get every-
thing you need, including a monitor 
(green screen or full colour). We'll 
even give you a free CPM and Logo 
disc, so all you do is plug in and 
you're in business. 

BUSINESS OR 
PLEASURE 

Although a disc drive 
will make games more fun 
(and there are loads of 
them to choose from) it 
also makes the CPC 664 
a serious proposition for 
the business user. 

There are accounting, 
word-

famous-name software 
houses. Few will cost 
you more than £49 and 
most will cost you con-
siderably less. 

AN EXPANDING 
•SYSTEM 

WITH COLOUR MONITOR AROUND WITH GREEN SCREEN AROUND 

£449 £339 

THE HOME 
COMPUTER 
THAT MEANS 

BUSINESS. 

There is a com-
plete range of 
peripherals avail-

able to CPC 664 users 
which plug directly into 

the built-in interfaces. 
These include a joy-

stick, additional disc drive 
(to double your on-line 
storage) and the Amstrad 
DMP-1 dot-matrix printer. 
(There's also a cassettc 
interface so that you can 
use CPC 464 programs 
on tape). And there arc 
many more peripherals from 
Amstrad and other manu-
facturers which can be used 
to enhance the CPC 664. 

HIGH PERFORMANCE 
LOW COST 

processing', 
spread-sheet 
and data-
base pro-
grams (to 
name but 
a few). 

The CPC 
664 is also 
supplied with 

Amsoft Business Control, is a 
complete suite of programs 
for integrated sales invoicing, 
stock control and sales ledger 
for around £99. (Requires an 
additional FD-1 disc drive 
around £159 and DL-2 cable 
around £7). 

business more efficient and effec-
tive by providing access to the 

5 ranee ot1 

The one thing you won't need 
a computer to work out is that the 

Amstrad CPC 664 
represents outstand-
ing value for money. 

You only have to 
check the cost of 
buying all the ele-
ments separately (64K 
computer, disc-drive, 
monitor) to realise 
that the Amstrad 
package is very 
hard to beat. 

With a green screen 
monitor the cost is 
just £339. With a 
full colour screen it 
costs £449. And 
you've saved money on 
the price of the computer 

Wordprocessing with Amsword 
can improve the productivity 
of everyone from unskilled 
typist to trained secretary. 
Around £23.95. 

• AMSTRAD USER CLUB 
Join the optional Amstrad 

User Club 
and we'll keep 
you informed 
with our 
monthly user 
magazine, ^ 
and infor- B ^ H H U H ^ r f 
illation on all ^ — 

/• . Figure analysis made easy 
SOU ware as It With Microspread. An easy lo 

is introduced, "^spreadsheet with puii-
. . , down menus and a wide range 
Your member- of mathematical options. 

ship details Around £49-
will be recorded on your 

club card, which 
to various 

and offers. 

1 
me more information 

itself, you go on saving 
on the price of software. 

There are hundreds 
CP/M* to help of programs for business 
make your or pleasure available 

on disc (and cassette) to 
CPC 664 users. Many from 

CP/M* software. Amsoft, others from other 

Name 

Address 

Amstrad CPC 664 
Amstrad, P.O. Box 462. Brentwood, Essex CM 14 4EE 

Y C / f . 6 4 / 2 | 

'CK'M is j ii.idcm.ir). of l>i#ul Krv j rch Inr 

SPECTRUM • W.H. SMITH • WIGKAJLLS • AND GOOD INDEPENDENT COMPUTER STORES • 



ftHO1HEB HERE'S A colourful asteroids-style game for 

the Amstrad CPC-464. While using Mode 1 it 

manages to give a whole range of colours and 

provides Mode 0 size text printing on the 

screen using a Rom indirection. Get yourself a 

high score by shooting the eggs and aliens but 

watch the bonus. Quick shots will score well 

but be slow and the bonus will turn against 

you! 

The game features 44 sprites of different 

sizes with up to 25 on the screen at any one 

time. These are controlled by a machine-code 

routine that can easily be adapted for your 

own purposes. In fact, most of the action is 

controlled by machine-code making the main 

Basic game loop very short and speedy. 

The main program appears in listing 1 and 

may be typed in directly. It should be saved — 

with Goto 20000 — before running as any 

mistakes in the data may cause the system to 

crash. The machine-code is in five routines, 

three of which arc listed so that you can used 

them in your own programs. The first one — 

listing 2 — is for wide printing mimicking 

mode 0 printing. 

In fact, it will work in any mode with 

suitable changes to the final few bytes to reset 

the cursor position. It works by altering the 

high byte of the Rom indirection at &BDD5 

using Poke so that instead of pointing to the 

Rom routine at &134A, it points to our 

routine at &A34A. 

We can then use the usual Print command 

including the Print Using format. The colour 

of the printing is given by the pen mask — 

changing this can give striped writing or 

mixed colours. Note that the indirection 

supplies the screen position as a physical i 

.24 iPOKE t A S O j . a t r o w : u>r. 

I ,Si PI*INI -WtfiSO y FO* ANOTHER GO 

73AO ELCC r i M < l - e : w S ! « < r , 

3 , Z 4 i I N < 2 , 2 U I W < l . l f r i l M C O, 

TO i AS ' r i SCAO a t i f OKC B , v < t r t " « i » ) iM 

Listing 1. 
10 SOI 
20 M n • 3 ' a c t t o o * 
ZO M.M • by 
40 K*H • C h r i s t o p h e r L e i g h 

bXlLOCATC I0.731PCM: MODS.MS: 
«.ftsor.,ki3incTun« 

>ANO 7i IBRA3K.IA3 
7i :ERASE.WW 

N - 5 0 TO 1C 3TeP-2tS0UHD 1 
WJOiPOKf I ' l W , i i r o c r 1A5C 

w>7ce,»*xi i 

THEN fiOUW 1 5 3 . l 0 1 i e a . J 3 , 2 , l i » c < x * - » c o ^ « » 

1 3 3 , 1 0 , 1 5 3 . 1 5 , 2 . 2 . 3 « I K e r m ( « 
TICK JOIO a M • . c c . f Kw c ' M i 

WA3ffl*,K«0«5lCOTO 

1 5 5 . I SO . I S C , 1 5 . 7 . ? . I S l F QR n - 0 TO 

- s o f t e r s o o s 

I12WJ DATA £ j c . s 0 . 0 a . 0 ; . 0 ? . » 5 . t > < . • 7 . 8 a , I M , I M . e a , f * , 0 2 , « 
a , b < , a 7 ,OC 
• 12:0 w.ta oo,00.on.nr.cxs.<0.b<.a7.ee.oo.oc.oe.ee.<e.o 
<.Of .a7,i» 
I I 2 JO • m t r , 
112J0 DATA 0 2 , 0 0 , « « , 0 l , C O , I I , » 0 . 0 0 , 0 0 , 0 0 , 0 * . 9 1 , 0 1 , * 
<.16,as.ee line data en 

»oecc o w f i l o i - v »u < i n d y o g r M l l I n * n unch 
a r t c i l r p j i o n of ( .pace. S u d d e n l y a l l v o u r energocvcy • » > 
l «m» go W i l d * n d y e v > l « M l a r » I t l l M » i t l « t r » n j « r 
ao l l » r -
7060 PRINT ' c r N t u r n . Mad l y y o u < i r e y ou r U t > r ca 
nor. Due K i t t i n g an egg w r . l y r e l M l c t l w a l i e n * and h 
i t t i n g p r M u C M even a o r e Bopd e g g * . And a l l 
t h » I I K U w v o i d 1» < l l l c d W i t h a l i e n t c r t u i . " 
5070 PRINT - 1 1 you ar e no» g u i e k enough t h e y - i l l g v 
t y ou and t h e n you - 1 1 1 *C " e » » * » t h e • a d n n i t a k e * Ov 
e r . • 

c o sun i c o e o 
ZB*e PCM l iLOCATE I , 20 :PR1NT " U»e I k P <Or r o t a t e I 
* « t a no r i g h t } S l o r M b w « « I W w l W H 

« lor h y o s r t o a c o )u«© 
Spaco 'or 4\ro" 
! l M 1 r IMCCVIO"" TICK 3ICC 

. c c . e e . 5 3 . 0 0 , 3 3 , e o . e e . 3 3 i O 

o ? . n o . o i » . » a . 6 8 . » 3 . 4 4 . e a , 4 4 . e e , 2 2 , 3 3 , 2 2 . e o . < 

C 7 . n o , 1 1 . O O . I l . 4 4 . 2 2 . 4 4 , ? ? , 2 2 , 4 4 . 3 1 . 4 4 , 1 1 . 8 

0 2 . 1 1 . CO , 1 1 , 0 0 , 2 2 . 0 0 , 2 2 , 0 0 . 4 4 , 3 3 , 4 4 . c c , « < ,19 

e 2 . O J . 3 3 . OO , c c . 3 3 . C 0 , c c . OO . e c . e o , 3 3 , ©D ,OO .C 

0 2 . e e . CO. 4 I . 0 3 . 4 4 . e e , 4 4 . 3 3 , 22 ,CO. 22 . C o . : I . 0 

0 2 . 1 1 , 0 0 . 1 1 , 0 0 . 2 2 , 4 4 . r 2 . 4 4 . 4 4 . ? 2 , 4 4 , ? 2 . B B . l 

0 2 . e o . • - j . « i 3 . ' < , 3 3 , 2 2 , c c , 7 r . o e , 4 4 . K o , 4 4 1 c o . o 

)0.77.eo.<fli!.H0 .W l . t f . f .e<-.lKI,lM,7 

6.6O.lN0.CC 
121 *0 DATA 6 6 , 2 2 , 6 6 , 6 6 . 4 4 , 6 6 . 6 6 . 1 I . << .<< .C IR .6b .66 , I I ,< 
4.44 ,06.64 
12150 OATA cc ,<< . 0 0 , 1 I ,<< . S J . CC , ' < . 0 0 . 1 I . < < , T J . e c , I I .4 
< , ( < . 0 0 , 3 3 
12160 DATA e c . I I , < < , < < , 0 0 . 3 3 . e e , 4 4 . 0 8 , l l , < < , 3 3 . e c . < ' . o 
O . 11 ,44 , 33 

12170 DATA 6 6 . I I . < < • < < , 0 8 , 6 6 , 6 6 , I S , < < , < < , 0 8 . 6 6 . 6 6 . 2 2 , 6 

3 3 . 0 0 . 6 6 . 6 6 . 0 0 . CC. 11 .DO. 7 7 , « o , I ! , DO .Oe . c c . 3 

0 3 , 7 7 . 0 0 . I I . • e . O O . M I . X J , 4 4 ,4 4 , ee , Ba.OO.tSS. 7 

04 ,CO, 7 0 . cO .CO . t f cS . /O . e a . e e , 0 0 , 7 1 , • € . 0 0 , 0 0 , 7 

WTA c 0 , 7 l . e 0 . 7 0 . 7 0 . < I , < 0 . e 0 . 7 0 . < I , ( O . e a . 6 1 , < 0 . f 

OATA 61 , 7 0 . e l . 6 B . 7 0 . 0 < .04 .eO. 7 0 . 8 7 . l e . * 0 . 10 , < 0 . < 
OATA <U . 70 .eO,CO. 7 0 .CQ . 9 3 . eO . eO . 0 0 , 0 0 , 7 0 ,CO ,CO .O 

DATA C2.33.ee.77.ee.44.4*,44.44,44.44.44.44.77.B 

• 16 YOUR COMPUTER. JULY 1985 



PRESS 1 FOR ANOTHER GO 

.V 

© I 

SPACE 
position — top left = 0, 0 — whilst rhc cursor 

must be reset to the logical position — top left 

= 1, 1 — hence the extra increment 

instructions. 

The second and third routines control the 

sprites and arc called using Resident System 

Extension (RSX) commands. Move and Erase 

must be preceded by the elongated colon — 

shift @ — and 1 Erase must be followed by a 

comma and its parameter which is rhc address 

of the first byte of the move data for the sprite. 

The screen is 80 bytes wide and the sprite 

routines divide it into 50 half lines high, so 

that cach sprite unit is a quarter of a Mode 1 

character. These routines can cope with 

sprites of any size and — with slight alter-

ations — of any shape. All our sprites will be 

set in a square sprite shape definition, bur 

since zero bytes arc not written to the scrccn 

— making the sprite transparent — the sprite 

can be any shape within that framework. 

As written the procedure allows lull wrap-

around, adjusting for sprites being partly off a 

screen edge. Again fairly simple alterations 

will allow sprites to bounce. 

1 Erase simply erases a sprite and turns ir 

Christopher Leigh 
presents a new version 
of a favourite shoot-'em 
up using sprites in 
glorious colour. 

off. 1 Move works by calculating the old sprite 

position and then writing it with an ink mask 

of zero to rub it out, then calculating the new-

position and writing with the ink mask given 

in the move data. 

This ink mask can be set to produce pure 

colours or colour mixtures for a whole sprite. 

The new position is calculated by adding the 

speed components to the old position and then 

ensuring it is on the screen. The move data 

also includes the address of the shape data for 

a particular sprite and a collision byte. This 

collision byte is the last non zero byte read off 

the screen when writing the sprite. This 

allows us to know if it is on top of anything 

and also what it is n top of. 

The move data consists of nine bytes 

formatted thus: on/off flag, right position, 

down position, right speed, down speed, ink 

mask, shape address low, shape address high, 

collision byte. IMovc will, in fact, move ever}' 

sprite, whose on/olTllag is one, in the block of 

move data and the routine is stopped by a 

value of two. The shape data address can be 

altered to change rhc shape of a sprite during 

rhe game as is done to rotate your space ship. 

The first byte of the shape data is the size of 

the sprite in quarters. The rest of the shape 

data comprises bytes made up in the same way 

as charactcrs arc plotted on the screen in 

Mode 1. 

As already suggested, IMovc only needs to 

be called once a game cycle to move every-

thing. Printing of score and bonus is done 

once a second by calling rhc routine at line 

200. All that remains is to read the keys, 

produce sound effects, check for collisions and 

keep the bullets firing. 

For the sake of speed the last two require-

ments are covered by two routines tailored for 

this game. Collision checking is done by 

reading the collision flags of cach sprite and 

by checking for identical positioning. The 

latter is only needed for a stationary sprite. 

Eight bullets are allowed on screen at any 

time so as each is fired the one eight back 

must be erased. Key checking is left in Basic 

so that you can easily change the program to 

suit your fingers, and rhc speed can be 

changed using p% in 1070 and 4010. 

Note that your subspacc thrusters always 

work in the direction you arc pointing so that 

oncc moving you need to turn round in order 

to slow down. Remember your hyper space 

dive is kaput so using it could well land you in 

the middle of one of those eggs or in the firing 

line of your own bullets. The faster you shoot 

the aliens the larger the bonus — if you take 

too long your bonus will bccomc negative 

having a disastrous effect on your score! 

Should you wish to start firing immediately 

without typing in the lengthy data, you 

should send for a tape to C.J. Leigh, 12 

The Bassctts, Cashes Green, Stroud, Glos 

GI .5 4SJ. Ask for Space Eggs and don't forget 

your name and address. 

Listing 2. 
ORIGIN A34A C5 PUSH BC 

E3 PUSH HL ; s a ve c u r s o r p o s i t i o n D5 PUSH DE 

F3 PUSH AF i s a v e c h a r a c t e r code 0604 LD B .04 ; s t r e t c h t o 4 byte?; 

CD1 ABC CALL BC1A :SCR_CHAR_POSITION AF BYTE XOR A 

F1 POP AF CB21 SLA C ;-f i r s t p i x e l 

EB EX DE,HL { s c r e e n add r e ss i n DE 3002 JRNC 02 i p i x e l t o s c r een b y t e 
CDA5BB CALL BBA5 ;TXT_GET_MATRIX F6CC OR A,CC ;mask pen 3 

0607 LD B ,07 ; o n l y t o p 7 rows CB21 SLA' C »next p i x e l 
4E CHRROU LD C , (HL) { c h a r a c t e r b y t e (continued on page 67) 
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Shoot to win ! 
Winning is all that matters when playing video games. SVI 

"QuickShot" joysticks give you a better grip on games which are 
getting tougher each day. That's why over 4.5 million have been sold 

since 1982. 
SVI "QuickShot" is the original, award-winning joystick that offers true one-hand 

control with features like a hand-contoured controller, thumb/trigger fire button and 
suction cups that give the thrill of arcade game play. 

SVI "QuickShot" joysticks are getting better each day. They have more winning features than 
ever. There are models with auto-fire switch, touch-firing pad. interchangeable controllers and 

for the latest MSX computers. 

Go with the winner and see the wide range of SVI "QuickShot" joysticks at your nearest dealer. 

SVI 
SPECTRAVIDEO 

INNOVATIVE COMPUTING 
FOR TODAY AND TOMORROW 

SVI "QuickShot" Joysticks. 
4,500,000 Sold Worldwide. 

SOLE AGENT: 
Spectravideo Ltd. 
165 Garth Road Morden, Surrey SM4 4LH U.K. 
Tel.: 01-3300101 Tlx.: 28704 MMHVAN G 

MSX is a registered trademark of M>crosoH Corporation. 



(continued from 
3002 

page 65) 
JRNC 0 2

El P O P H L

F 6 3 3 OR A , 3 3 ;other half of b y t e
2 3 INC HL {next c h a r a c t e r b y t e

12 L D (DE),A I b y t e to s c r e e n
CI P O P BC {recover row c o u n t

13 INC D E ;next k c r v « n addrerss
10DE D J N Z C H R R O U inext c h a r a c t e r row

10EF D J N Z BYTE ;back for next pixel El

24

P O P H L 1 r e c o v e r c u r s o r p o s i t i o n

D1 P O P D E {screen a d d r e s s

El

24 INC H

E 3 P U S H HL { s a w a.itr 1 x a d d r e s s
24 INC H

2 1 0 0 0 8 L D H L , 8 0 0

{ s a w a.itr 1 x a d d r e s s
24 INC H

19 A D D H L , D E {next s c r e e n row
2 C INC L { r e p o s i t i o n c u r s o r

E B EX D E , H L {back In D E C 3 7 5 B B JP B B 7 5 I T X T _ S E T _ C U R S O R

Listing 3. 

010EA4 
210AA4 
CDD1BC 
C9 
00000000 
1&A4 
C3ECA4 
C320A4 
4D524133 
C5 
4D4F56 
C3 
00 
DD2100A5 
1849 
21CAA4 
3600 
DD7E01 
aaaaaa 

CD79A4 
21CAA4 
DD7E05 
77 
DD7E02 
DD8604 
F246A4 
C630 
FE30 
3802 

D630 
DD7702 
DD7E01 
DD8603 
F23AA4 
C650 
FE50 
3802 
D650 
DD7701 
DD360800 
CD79A4 
110900 
DDI 9 
DD7E00 
I F 
38B1 
IF 
30F2 
C9 
F3 
D630 
£D44 
4F 
DD6602 
DD5E06 
DD3A07 
1A 
47 
6F 
13 
F1 
E5 
F5 
D5 
1 1 0 0 0 0 
F5 
7C 

LOGON 

BUFFER 
JMPTAB 

MOVE 

NEXSPR 

MOVEON 

CHKFND 

WRISPR 

VFRT 

FE30 CP 30 
ORIGIN A400 3802 JR C ,02 
LD BC,JMPTAB { s e t up new commands D630 SUB 30 
LD HL,BUFFER { s y s t em wo rkspace CB3F SRL A 
CALL BCD1 {KL_LOG_EXT 3002 JR NC,02 
RET 1620 LD, 20 
DEFS 4 6F LD L , A 
DEFW NMETAB {command names a d d r e s s 2600 LD H ,00 
JP ERASE F1 POP AF 
JP MOVE D3 PUSH DE 
DEFM 'ERAS' 29 ADD HL,HL 
DEFB -E "+80 29 ADD HL,HL 
DEFM "MOV" 29 ADD HL,HL 
DEFB " F - + 8 0 29 ADD HL,HL 

NOP E5 PUSH HL 

LD IX ,A500 D1 POP DE 

JR CHKEND 29 ADD HL,HL 

LD HL.MASK+l 29 ADD HL,HL 

LD ( H L ) , 0 19 ADD HL,DE 

LD A , ( I X + 1 ) { r i g h t p o s i t i o n D1 POP DE 

DEFS 3 { f o r MC_UAIT_FLYBACK 19 ADD HL,DE 

CALL WRISPR { e r a s e o l d s p r i t e 16C0 LD D,C0 

LD HL,MASK * 1 5F LD E ,A 

LD A , ( I X + 5 ) { s p r i t e mask 19 ADD HL,DE 

LD (HL ) , A D1 POP DE 

LD A , ( I X + 2 ) {down p o s i t i o n 3E04 LD A ,04 

ADD A , ( I X + 4 ) {down speed F5 LINE PUSH AF 

JP P , 02 C5 PUSH BC 

ADD 30 { e n s u r e p o s i t i v e E5 PUSH HL 

CP 30 1A BYTE LD A , (DE ) 

JR C , 02 FE00 CP 00 

SUB 30 { n o t t o o l a r g e 280C JR Z,ZERO 

LD ( I X + 2 ) , A {new down p o s i t i o n 7E LD A , (HL ) 

LD A , ( I X + 1 ) { r i g h t p o s i t i o n FE00 CP 00 

ADD A , ( I X + 3 ) { r i g h t speed 2803 JR Z . 0 3 

JP P , 0 2 
{ r i g h t speed 

DD7708 LD ( I X + 8 ) , A 

ADD 50 { e n s u r e p o s i t i v e 1A LD A , (DE) 

CP 50 E6FF MASK AND FF 

JR C ,02 77 LD ( H L ) ( A 

SUB 30 { n o t t o o l a r g e 13 ZERO INC DE 
LD ( I X + 1 ) , A {new r i g h t p o s i t i o n 23 INC HL 
LD ( I X • 8 ) , 0 0 { c l e a r c o l l i s i o n f l a g 0D DEC C 
CALL WRISPR { w r i t e new s p r i t e 2008 JR NZ,ROOM 
LD DE,09 D5 PUSH DE 
ADD IX,DE { check n e x t s p r i t e AF XOR A 
LD A , ( I X + 0 ) 115000 LD DC,0050 
RRA { s p r i t e on? ED32 SBC HL,DE 
JR C,NCXSPR D1 POP DE 
RRA {no more s p r i t e s ? 10E0 ROOM DJNZ BYTE 
JR NC,MOVEON E l POP HL 
RET 010008 LD BC,0800 
PUSH AF i s a v e r i g h t p o s i t i o n 09 ADD HL,BC 
SUB 50 CI POP BC 
NEG F1 POP AF 
LD C,A { room f o r s p r i t e 3D DEC A 
LD H , ( I X + 2 ) {down p o s i t i o n 20D3 JRNZ.LINE 
LD E , ( I X + 6 ) { shape d a t a a d d r e s s F1 POP AF 
LD D , ( I X + 7 ) { shape h i g h b y t e E l POP HL 
LD A , (DE) i s i z e o f s p r i t e 24 INC H 
LD B,A { w i d t h 2D DEC L 
LD L , A { h e i g h t 20A2 JRNZ,VERT 
INC DE C9 RET 
POP AF { r i g h t p o s i t i o n D5 ERASE PUSH DE 
PUSH HL 21CAA4 LD HL,MASK+1 
PUSH AF 3600 LD < H L ) , 0 0 
PUSH DE DDE1 POP IX 
LD DE,0000 DD360000 LD ( I X + 0 ) , 0 0 
PUSH AF DD7E01 LD A , ( I X + 1 ) 
LD A, H {down p o s i t i o n C379A4 JP WRISPR 

{ o f f s c r e e n b o t t om? 

{ d i v i d e by two 

{ m i d d l e o f l i n e 

{ p r e p a r e t o m u l t i p l y 

i t i M S two 

{ s i x t e e n t i m e s 

{ t i m e s s i x t y - four 
{ t i m e s e i g h t y 
{ h a l f l i n e o f f s e t 

{ s t a r t o f s c r c c n 
{ r i g h t p o s i t i o n 
{ s c r e e n a d d r e s s 
{ d a t a a d d r e s s 
{ f o u r l i n e s , a b l o c k 

{ w i d t h p a r ame t e r s 

{ i g n o r e z e r o b y t e s 
{ s c r e e n b y t e 
{ c heck c o l l i s i o n 

{ c o l l i s i o n f l a g 
{ s p r i t e b y t e 
{ pen mask 
{ w r i t e s c r e e n 
{ n e x t d a t a 
{ n e x t s c r e e n b y t e 

{ room f o r s p r i t e 

{ s t a r t o f l i n e 

{ n e x t w i d t h b y t e 

{ n e x t s c r e e n l i n e 

{ f o u r l i n e s 

{ n e x t v e r t i c a l b l o c k 

( d a t a base a d d r e s s 

{ c l e a r pen mask 

{ t u r n s p r i t e o f f 
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A 

1 REM • » » « • * • • * * * * * * * * * * • * # • * • » + » 
2 REM * SPECTRUM RAMDISK * 
3 REM * • " » > • » » » » • » * • • • * • # * « * * » * 
4 REM A c l . n uw l e d g e m o n t s t o R i c 

h a r d T a y l o r YC M a r c h 1 9 0 5 f o r t h 

5 REM m e t h o d o f r c d e ? t i n i n q b a 
s i c w o r d s . 
1 00 DATA " f f A d f 8 f 3 e d 4 b b 4 5 c e d 5 b 3 

8 5 c 2 a 7 b 5 c d 9 3 « ? 0 0 d 3 4 ; e 3 < » 3 * e d 4 7 2 a b 2 " 
110 OATA " 5 c 5 4 5 d 3 6 0 0 2 b b c 2 0 f a d 9 e 

d 4 3 b 4 5 c e d 5 3 3 8 5 c 2 2 7 b 5 < d 9 e d 5 3 b 2 5 c M 

120 DATA " 2 l 0 0 3 c 2 2 3 6 5 c e b 3 6 3 e 2 b f 
9 2 b 2 b 2 2 3 d 5 c 2 l b 6 5 c 2 2 4 1 5 c 1 1 a-f 1 5 0 1 " 
130 DATA " 1 5 0 0 e b e d b 0 e b 2 b 2 2 5 7 5 c 2 

3 2 2 5 3 5 c 2 2 4 b 5 c 3 6 8 0 2 3 2 2 5 9 5 c 3 6 0 d 2 3 " 
140 DATA " 3 6 8 0 2 3 2 2 6 1 5 c 2 2 6 3 5 c 2 2 6 

5 5 c 3 o 0 7 3 2 8 d 5 c 3 2 8 f 5 c 3 2 4 8 5 c 2 1 2 3 0 5 " 
150 DATA , 2 2 0 9 S c f d 3 5 c 6 f d 3 5 c a 2 1 c 

6 1 5 1 1 1 0 5 c 0 1 0 e 0 0 e d b 0 f d c b 0 1 c c c d d - f " 
160 DATA " 0 e f d 3 6 3 1 0 2 f b c d 6 b 0 d a f 1 

1 I f f 9 c d 0 a 0 c f d c b 0 2 . - . ? 1 8 1 9 8 0 5 2 4 I 4 d " 
1 70 DATA " 4 4 4 f 5 3 2 0 7 - f 2 0 5 2 6 f 2 0 3 1 3 

9 3 8 3 5 8 d f d 3 6 3 1 0 2 c d 9 3 1 7 c d b 0 1 6 a f e d " 
180 DATA " 0 1 1 6 c d 2 c 0 f c d 9 4 f a f d c O 0 

07g202« : f e 5 c 2 0 1 6 3 a 3 a 5 c f e 0 b 2 0 0 f 2 1 " 
190 DATA " 4 5 f 9 c 5 2 1 d d f a e 5 f d «5600f 

f c 3 7 d f b f d c b 3 0 6 6 2 8 4 0 2 a 5 9 5 c c d a / 1 1 ̃ 
2 0 0 DATA " f d 3 6 0 0 f f 1 8 c 4 2 a 5 9 5 c 2 2 5 

d b c c d f b 1 9 7 0 b I c 2 4 2 f a d f f t * 0 d 2 8 a 7 f d " 
2 1 0 DATA " c b 3 0 4 6 c 4 a - f 0 d c d 6 e 0 d 3 e l 

9 f d 9 6 4 f 3 2 8 c 5 c f d c b O l f c f d 3 6 0 0 f f f d " 
2 2 0 DATA " 3 6 0 a 0 1 c d f 0 f a 7 6 f d c b 0 1 * 

e f d c b 3 0 4 e c 4 c d 0 e 3 a 3 a 5 c 3 c f 5 2 1 0 0 0 0 " 
2 3 0 DATA " f d 3 6 3 7 0 2 f d / 4 2 6 2 2 0 b 5 c 2 

3 2 2 1 6 5 c c d b 0 1 6 f d c b 3 7 a e c d 6 e 0 d f d c . b " 
2 4 0 DATA ̃ 0 2 c e f 1 4 7 f e 0 a 3 8 0 2 c 6 0 7 c 

d e f l S 3 c 2 0 d 7 7 8 1 1 9 1 1 3 c d 0 a 0 c a f 1 1 3 6 " 
2 5 0 DATA " I 5 c d 0 a 0 c e d 4 b 4 5 5 c c d l b l 

a 3 e 3 a d 7 f d 4 c 0 d 0 6 0 0 c : d 1 b 1 a c d 9 7 1 0 3 a " 
2 6 0 DATA " 3 a b c 3 c 2 8 1 d f e 0 9 2 8 04 - f e 1 

5 2 0 0 3 f d 3 4 0 d 0 1 0 3 0 0 1 1 7 0 5 c 2 1 4 4 5 c f d " 
2 7 0 DATA " c b 0 a 7 e 2 8 0 1 0 9 c d b 8 f d 3 6 0 

a f f f d c b 0 1 9 e c 3 3 b f 9 3 e l 0 0 1 0 0 0 0 c 3 b b " 
2 8 0 DATA " f 9 e d 4 3 4 9 5 c 2 a 5 d 5 c e b 2 1 3 

a f a o 5 2 a 6 1 5 c 3 7 e d 5 2 c 5 6 0 6 9 c d 6 c l 9 2 0 " 
2 9 0 DATA " 0 6 c d b 8 1 9 c d e 8 1 9 c 1 7 9 3 d b 

0 2 8 2 8 c 5 0 3 0 3 0 3 0 3 2 b e d 5 b 5 3 5 c d 5 c d 5 5 " 
3 0 0 DATA " 1 6 e l 2 2 5 3 5 c c l c 5 1 3 2 a 6 1 5 

c 2 b 2 b e d b 8 2 a 4 9 5 c e b c 1 7 0 2 b 7 1 2 b 7 3 2 b " 
3 1 0 DATA "72- f l c 3 3 1 f 9 f d c b 0 1 b e c d - f 

b l 9 a f f d 7 7 0 d 3 d f d 7 7 0 0 1 8 0 1 e 7 c d b f 1 6 " 
3 2 0 DATA " f d 3 4 0 d f «t8a 1 c d f 0600 - f «?0 

d 2 0 6 4 f e 3 a 2 8 e b 2 1 d d f a e 5 4 f e 7 7 9 f e f a " 
3 3 0 DATA " c a 6 2 f h f e c a c a l 9 f b f « - e 6 c 

a 7 0 f 8 f e f d c a 2 e f f f e 2 a c 2 4 4 l b c 3 7 d f b " 
3 4 0 DATA " c d 5 4 1 f d 2 7 b I b f d c b 0 a 7 e 2 

0 6 c 2 a 4 2 5 c c b 7 c 7 8 1 4 2 1 f o f f 2 2 4 5 5 c 2 a " 
3 5 0 DATA " 6 l 5 c 2 b e d 5 b 5 9 5 c l b 3 a 4 4 S 

c l 8 3 4 c d 6 e l 9 f d 7 e 0 * 2 8 1 a a 7 c 2 e c l b 4 7 " 
3 6 0 DATA " 7 » - e 6 c 0 / 8 2 8 0 f c f f f c l c d 3 

0 2 5 c 8 2 a 5 5 5 c 3 e c 0 a 6 c 0 a f f c>01 c . >0056 " 
3 7 0 DATA " 2 3 5 o e d 5 3 4 5 5 c 2 3 5 o 2 3 5 6 e 

b 1 9 2 3 2 2 5 5 5 c f b 2 2 5 d 5 c 5 7 1 ,.*00f d 3 6 0 a " 
3 8 0 DATA " f f 1 5 f d / 2 0 d c a a 5 f « 1 4 c d B 

b 1 9 2 8 0 2 c f 1 6 d f f e 0 d 2 8 c 0 f e 3 a c a a 5 f a " 
3 9 0 DATA " c 3 8 a l c c d R 2 1 c d f f e c b c 2 0 

a 1 c c 1 c d 3 0 2 5 2 0 0 9 c f 0 2 3 8 e b c d e 9 3 4 3 8 " 
4 0 0 DATA " a 0 c 3 a 5 f a d f 0 6 0 0 f e 7 3 2 8 6 

4 f e 6 c 2 8 5 f f e 6 d 2 8 5 9 f e 6 4 2 8 5 4 f e 7 4 2 8 " 
4 1 0 DATA " 4 f f e 6 3 2 8 3 5 f * » 7 8 c a l 0 f f - f 

e 6 6 c a 5 d f d f e 6 5 2 8 1 c c 3 8 a 1 c 0 0 0 0 0 0 0 0 " 
4 2 0 DATA " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 7 c d c c 1 b 2 1 " 
4 3 0 DATA " 6 d f 8 2 2 6 e f 8 c 9 f d 3 63a06 t > 

7 c d e o l b c d 3 0 2 5 c 8 0 1 1 3 0 0 f 7 d 5 d d e l c 3 " 
4 4 0 DATA " 1 I f d 0 4 0 4 0 4 0 4 0 4 f d 7 0 3 a e 

7 c d 8 c 1 c c d 3 0 2 5 2 8 3 4 0 1 2 4 0 0 f 7 d 5 d d e 1 " 
4 5 0 DATA " 0 6 0 b 3 e 2 0 1 2 l 3 l 0 f c d d 3 6 0 

1 f f c d f 1 2 b 2 1 - f 6 f f 0 b 0 9 0 3 3 0 0 f f d 7 e 3 a " 
4 6 0 DATA " a 7 2 0 0 2 c f 0 e 7 8 b 1 2 8 0 a 0 1 0 

a 0 0 d d e 5 e 1 2 3 e b e d b 0 f d 7 i - 3 a f O 0 5 2 0 2 1 " 
4 7 0 DATA " d f c d e e l b e d 5 b 6 e f 8 d d 7 3 0 

d d d 7 2 0 e 2 1 4 e f f a f f d 7 7 3 a c d 5 2 d d 7 5 0 b " 
4 8 0 DATA " d d 7 4 0 c e b c 3 l 0 0 7 d - f f e a a 2 

0 1 f f d 7 e 3 a f e 0 3 c a 8 a l c e 7 c d e e l b d d 3 6 " 
4 9 0 DATA " 0 b 0 0 d d 3 6 0 c l b 2 1 0 0 4 0 d d 7 

5 0 d d d 7 4 0 c l 8 4 d - f e.»f 204- f f d 7 e 3 a f o 0 3 " 
5 0 0 DATA " c a 8 a l c e 7 c d 4 8 2 0 2 0 0 c f d 7 

c 3 a a / c a 8 a l c c d c 6 1 c l H 0 ^ r dO 2 1 c d - f - f e " 
5 1 0 DATA " 2 c 2 O 0 c f d 7 c 3 a a 7 c a 8 a l c c 

d e 6 1 c 1 8 0 4 e 7 c d 8 2 1 c c d c c l b c d 9 9 1 i » d d " 
5 2 0 DATA " 7 1 0 b d d 7 0 0 c c d 9 9 1 c d d 7 1 0 

d d d 7 0 0 e 6 0 6 9 d d 3 6 0 0 0 3 1 8 4 4 f e c a 2 8 0 9 " 

5 3 0 DATA " c d » * e l b d d 3 6 0 o 8 0 1 8 1 7 f d 7 
c 3 a a 7 c 2 8 a l c e 7 c d 8 2 1 c c d o c l b c d 9 9 l e " 
5 4 0 DATA " d d 7 1 0 d d d 7 0 0 e d d 3 6 0 0 0 0 2 

a 5 9 5 c e d 5 b 5 3 5 c 3 7 e d S 2 d d 7 5 0 b d d 7 4 0 c " 
5 5 0 DATA " 2 r t 4 b 5 c c d 5 2 d d 7 5 0 f d d 7 4 1 

0 e b n 5 0 1 1 1 0 0 d d 0 9 2 a 6 e f 8 0 1 1 1 0 0 d d e 5 " 
5 6 0 DATA " d l c d b 0 d d 7 5 1 I d d 7 4 1 2 f d 7 

er3af c 0 6 20583«? f e c d 0 1 1 6 d d 7 t > 0 0 f e 0 4 " 
5 7 0 DATA " 3 8 3 a 3 o 0 d d 7 2 a 6 e f 8 e d 4 b b 

2 5 c a f f 5 e d 4 2 4 4 4 d c d 2 b 2 d c d c 3 2 d l 1 5 1 " 
5 8 0 DATA " f d c 3 2 2 0 c 2 0 4 2 7 9 7 4 6 5 7 3 2 

0 6 6 7 2 6 5 6 5 8 d e 7 c d e e 1 b 3 c 0 2 c d 0 1 1 6 c d " 
5 9 0 DATA " I a l f 2 1 f f f f 3 f l 8 d 0 1 l c 0 0 

9 c d 0 a 0 c d d e 5 d 1 0 6 0 a 1 3 1 a d 7 1 0 f b 1 8 3 7 " 
6 0 0 DATA " 0 o 8 0 d d 7 e 0 0 d d b e t » f 2 0 0 2 0 

e f 6 f t ? 0 4 3 8 0a f d 7 e 3 a a 7 c a 9 4 f e e l c f 0 7 " 
6 1 0 DATA " d d e 5 d 1 2 1 f 0 f f 1 9 0 6 0 a 7 e 3 

c 2 0 0 3 7 9 8 0 4 f 1 3 1 a b e 2 3 2 0 0 1 0 c 1 0 f 7 c b " 
6 2 0 DATA " 7 9 2 8 1 0 d d 4 6 0 c d d 4 e 0 b d d 6 

e 1 1 d d 6 6 1 2 0 9 c 3 1 4 f d f d 7 e 3 a a 7 2 0 2 7 2 a " 
6 3 0 DATA " 6 c f 8 d d 5 e 0 b d d S 6 0 c I 9 d d 5 

e f a d d 5 6 f b 7 a b 3 2 8 l l e d 5 2 e d 5 b b 2 5 c e d " 
6 4 0 DATA " 5 2 d a b l f e c d e 4 f e c 3 9 4 f » o 

l c 9 o l 4 7 f P 0 4 c a c * 4 f e d d 7 e 0 0 f e 0 3 2 8 0 8 " 
A 5 0 DATA " 7 8 3 d c a 3 2 f « ? c 3 c c f e c 5 d d 6 

c f a d d 6 6 f h d d 5 e 0 b d d 5 6 0 c 7 c b 5 e l 7 c b 5 " 
O'JO L-ATA " " , . >006ad6o0c jdd660 f?4 24 t )5 

4 5 d d d o e l 1 d d 6 6 1 . ̃ p d h 0 c 9 d d 5 c 0 b d d 5 6 " 
e 7 0 DATA ' 0 c e 5 d d 6 * » f a d d 6 6 f b e b 3 7 e 

C5 2 3S 0 9 1 1 0 ^ 0C1 9 - 1 4 4 d c d 0 5 1 f e l e b 2 a " 
6 - e DATA • ' 3 ? 5 c 2 b d d 2 2 5 f S c d d 4 ^ 0 b d 

d 4 6 0 c c 5 c d e 5 1 9 c l e 5 c 5 c d S 5 1 6 d d 2 a 5 f " 
£>70 DATA " 5 c 2 3 d d 4 e 0 f d d 4 6 1 0 0 9 2 2 4 

b 5 c d d 6 6 0 t ? 7 c e 6 c 0 2 0 0 a d d 6 e 0 d 2 2 4 2 5 c " 
7 0 0 DAI A " f d 3 6 0 a 0 0 c 1 d d 6 e l l d d 6 6 1 

2d l . - - d b 0 r 9 2 a 6 c f 8 d d 5 t f t a d d 5 6 f b7a t>3 " 
/ 1 0 DATA " c « . ' 3 f d e d 5 2 0 l 1 1 0 0 e d 4 2 e 

• 1 5 b b 2 5 c o d 5 2 3 0 0 2 c f 0 3 1 9 e b d d e 5 t ? 1 3 7 " 
7 2 0 DATA " C d 4 2 2 3 « > d 5 3 6 e f 8 e d b 0 d d 4 

e f a d d 4 6 f b e 1 e d b 0 c 9 d d 4 o 0 b d d 4 6 0 c c 5 " 
7 3 0 DATA " 0 3 f 7 3 6 8 0 c 1 d 5 d d 6 e l l d d 6 

61 2* *db0c 3 c d 0 S d d 5 e 1 I d d 5 6 1 2 1 b d d 6 e " 
7 4 0 DATA " 0 b d d 6 6 0 c I 9 e 5 c b 0 1 I 100a 

7 e d 4 2 e d 5 b t o e f 8 e 5 2 3 2 3 e d 5 2 4 4 4 d e l d l " 
7 5 0 DATA " e d b 8 l 3 1 3 e d 5 3 o e f 8 c 9 c d 7 

9 1 c c d e e 1 b c d 9 9 1 e 0 3 6 0 6 9 c d 6 e 1 9 e 5 c d " 
760 DATA " 9 9 I c 6 0 6 9 c d 6 e 1 9 d 1 e b e d e 

5 1 9 c 9 d f e d d e 1 c c d e o I b c d 9 9 1 e 7 8 b 1 2 0 " 
7 7 0 DATA 0 4 c f d 4 b b 2 5 c 2 a 6 e f 8 a 7 e d 4 

2 d a b 1 f e c 3 b 7 1 e c 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " 
9 0 0 DATA 4 3 3 6 7 , 4 5 6 3 2 , 2 6 0 0 3 , 2 4 0 9 

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

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

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

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

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

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

2 , 4 7 0 4 9 1 4 6 4 0 1 , 4 9 5 2 5 , 2 7 9 3 4 
8 2 0 DATA 2 7 7 4 6 0 6 
9 9 9 DEF FN v < x ) - x - 4 8 - ( 3 9 AND x > 

9 6 ) 
1 000 CLEAR 3 2 0 0 0 
1 0 0 5 LET a ^ 6 3 5 9 7 : D I M a < 6 8 > : LET 

10H9 RESTORE 8 0 0 : LET c ^ 0 : FOR i 
- 1 TO 6 8 : READ a ( i > : LET c ̃ c + a ( i 
) 
1 0 1 2 NEXT I : READ v 
1 014 I F c O v THEN PR INT " E r r o r l 
n c h e c k l i n e s 8 0 0 t o 8 2 0 " : STOP 
1 0 1 5 FOR 1 - 1 0 0 TO 7 7 0 STEP 10 
1 020 PR INT AT 0 , 0 : I : RESTORE 1 : 
LFT c = 0 : READ a * 
1 0 3 0 FOR n - 1 TO 51 STEP 2 : LET v 
=FN v (CODE a * ( n + l ) > + 1 6 * F N v ( C 0DE 
a * ( n > ) 
1 035 LET c = c • v * (n-»-1 ) / 2 : POKE a , v 
: L E I 3 - a + l : NEXT n 
1 0 5 0 I F a ( l / 1 0 - 9 ) < >c THEN PR INT 
" E r r o r i n l i n e " : i : STOP 
1 0 6 0 NEXT » 
1 0 8 0 PR INT " N o e r r o r s f o u n d " 
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Ro Richardson with a piece 
of software to allow 
fast loading 
on your 
Spectrum. 

THIS PROGRAM lets you load and save pro-

grams and code very fast without any extra 

hardware. It docs this by using Ram to make a 

Ramdisc and by defining new Basic com-

mands to access the disc. The new commands 

arc kept as similar to the Spectrum's as possi-

ble, though many have no direct counterpart 

in the tape system. 

There is no limit to the number of files that 

can be saved on the disc, but there is a limit to 

the total size o f stored files. The Ramdisc 

usually stores about 33K but this depends on 

where you put Ramtop — by Clearing. Each 

file is stored with a 17 byte header as in the 

tape system. 

To use the Ramdisc, type in the hex loader 

— listing 1 — Save it on tape and Run it. The 

data has checksums so any errors should be 

spotted. Once it runs type 

RANDOMIZE USR 63600 

to switch the new commands on. A Ramdos — 

Ramdisc operating system — logo should now 

appear on the bottom o f the screen. The new 

commands are now active. You can use any 

Basic command without interfering with the 

Ramdos. As the whole system is above Ram-

top, you can use New without losing the files 



stored. The easiest way to save code to tape is 

with rhe *t command — see later. 

All commands consist of an asterisk follow-

ed by a lower case letter, possibly followed by 

parameters. 

*/ Load — must be followed by a file name 

as a string up to 10 characters. I f file name is 

null ( " " ) then the most recently saved file of 

the correct type — program or code — will be 

loaded. Options ScreenS and Code arc provid-

ed and arc exactly the same as the tape ver-

sions. Data is not available. 

*s Save — must be followed by a file name. 

The name may not be null. Options Code, 

ScreenS and Line are provided and are the 

same as the tape versions. Data is not sup-

ported, but programs are saved with their 

variables. When a file under the same name — 

and type — is already on the disc, it is over-

written. The file is also moved to the top of 

the disc. 

*m Merge — only works with program files, 

works the same as the tape version. 

*d Delete — must be followed by a file name. 

You must specify Code to delete a code file. I f 

the file name is null then the most recently 

saved file is deleted. 

*c Catalogue — has no parameters. It prints 

a list of all files or. the disc in exactly the same 

way as Load prints file names for the cassette 

system. It also prints the number of available 

bytes on the Ramdisc. 

*c Erase — erases the whole Ramdisc. 

*t Tape — must be given a file name. It 

saves all the files on the Ramdisc and the 

Ramdisc operating system to tape as a stan-

dard code file. This means that you can save 

and load a whole environment in one chunk of 

code. To load the file from Basic, 

CLEAR 30000 

or whatever value you are using, 

LOAD " " CODE 

and rhen 

RANDOMIZE USR 63600 

to switch the new commands on. 

*f Free — prints the number of bytes free in 

the Basic system, ie. below Ramtop. You may 

need this value when deciding where to place 

Ramtop. To get the total available space in the 

machine add this value and the value from 

catalogue (*c). 

*x Block delete — deletes all Basic lines in 

the given range including the start and end 

lines. It is not strictly a Ramdos command, 

but is a very short routine and should be 

useful. 

In addition the New command has been 

redefined to print rhc new logo, and the Clear 

command now chccks that the new value of 

Ramtop will not cause the Ramdisc to be over-

written. In cases where this would occur, the 

report "Ou t of memory" is given. 

Error conditions and messages. 
4 Out of memory — occurs when saving 

to the Ramdisc when there is not enough 

space for the new file. The area to be 

reclaimed if the file already exists is 

taken into account, so deleting the old 

copy will have no effect. Try moving 

Ramtop down by Clearing. If it occurs 

during loading or merging then there 

isn't enough space in the Basic area for 

the program. 

8 End of file — occurs when loading, 

merging or deleting a file which does not 

exist — ie. the end of directly had been 

f o u n d w i t h o u t f i n d i n g t he f i l e . 

Sometimes occurs bccausc you leave 

out the Code when loading bytes. 

The value of Ramtop splits the available 

Ram into space for Basic and space for Ram-

disc. A value of 30000 gives Basic reasonable 

space and leaves 34K for the Ramdisc. I f you 

Clear too low Basic will reject your Ramtop, 

and i f you Clear too high you will get the 

"Ou t of memory" error. 

The method used for redefining commands 

consists of two pieces. First, a copy of rhc 

kernel of the Rom is made in Ram. The idea is 

that control will stay in the Ram, just calling 

Rom routines when required. There is one 

snag, the Rom routine check-end 1BEE 

throws away it's return address. To overcome 

this some code is inserted in the error routine 

in case new commands fail the syntax check. 

Once this is done it is easy to define new 

commands, and I have left 25 bytes free in the 

jump table in case you want to add some. 

Disassemble from 64381, and move the 

instruction at 64422 down to accommodate 

your commands. I f you don't like the default 

colours of white on black, 

POKE 63714 

with the attributes you want. 

The main use o f this system will probably 

be for small Basic programs under develop-

ment, and for keeping utility programs handy. 

It also enables you to load and save screens 

very quickly, although you arc limited to 

about four screens. There are other not so ob-

vious uses though. 

After I had written the program I still had 

the problem of generating the hex dump data 

statements. It is easy to print what looks like a 

program listing, but then you can't edit or run 

it. 

I wrote a Basic program to poke the Data 

statements together with line numbers, line 

lengths and trailing Enter bytes into unused 

memory — just above Ramtop — then saved 

this as a code file on Ramdisc, poked around 

with the header to change it to a program, 

then loaded the program. 

I f you want to have other machine code in 

the machine you could put it in the printer 

buffer or U D G area if it is small enough. I f it 

is too big you could put it just above Ramtop, 

and keep a careful watch on your Ramdisc 

size, or save a dummy chunk of code to 

reserve an area in the Ramdisc. — 
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John Dawson completes 
his series on databases 
with a look at recent 
developments. 
THE FIRST TWO articles in this scries examin-

ed how the structure of different databases 

makes them more or less suitable for different 

purposes, how information can be extracted 

from the database and how insecure all of the 

BBC databases really are despite the password 

"protection" offered in some of the packages. 

This month I'll conclude the series by 

writing about recent developments to the 

Merlin database, the design of the input forms 

in all the programs and the miscellaneous con-

clusions that come out of using a database pro-

gram for some time. 

Merlin database, the program from Merlin 

Computer products in Swansea, now has a 

sort program for ordering the records into a 

particular sequence on disc. The Report 

Writer language has also been finalised and 

you can construct quite sophisticated high 

level programs for taking information from a 

file, manipulating it — by adding VAT to the 

price of an item in a stock list for example — 

and then printing the result — as an invoice — 

or by writing the result o f the calculation back 

to the same, or another field in the record. 

The command set 
Figure 1 shows two of the sample Report 

Writer programs given names and telephone 

numbers in a neat, tabulated format in which 

the tab stops are set within the program. Com-

mands must be preceded by a colon, labels — 

for Repeat, Gosub and Goto purposes — by a 

full stop and remarks by an asterisk. 

The second example will extract data from 

the Inv Value, VAT%, Discount and Payment 

fields and write back to the record the values 

of Net Inv — net invoice — and Acc Bal — ac-

count balance. A label printing program is 

supplied that will print as many labels across 

the page as you need — Stardatabase is the 

other database that will print labels more than 

one wide. 

The command set for the Report Writer 

program is as follows: 

ADD a record 
FGET S(x) 
printer 
GET S(x) 

GOTO label 
INFILE "fi lename" 

MOVE |F(x), 
S(x)FIELD! 

PTR F(x) 

READ a record 
RETURN from a 
subroutine 
STRLEN number 

UNTIL condition 
WRITE a record back 

DISC (ON/OFF) 
END FORM feed to 
FINPUT IF(x), S(x)l 
GOSUB label 
IF condition THEN 
INPUT |F(x), S(x)l 

OUTFILE "filename" 

PRINTER (ON/OFF) 

REPEAT 

SCREEN (ON/OFF) 
TRUNCATE (ON/OFF) 

to the database 

DATABA 
overcome the limitations of the Mode 7 

format — 40 characters wide by 25 lines deep 

— by offering either multiple input screens — 

Acornsoft and the Merlin database — or a 

large input "card" over which the screen 

travels like a window — Datagem. 

Solutions to problems 
Figure 2 illustrates the different solutions to 

the problem of displaying a large record on a 

small screen. The Acornsoft database offers 

up to three screens on which you can set up a 

maximum of 32 fields. A field may be up to 

240 characters long and words will be broken 

at the end of each line if you choose a field 

length in excess of 40 characters minus the 

length of the field title — maximum seven 

characters. 

The Merlin database program allows you to 

allocate up to four screens for each record and 

the appropriate screen will be shown on the 

VDU as you enter information into a record. 

In other words the program will place the cur-

sor at the start of each field in numerical order 

which may mean jumping from screen one to 

screen three, screen two and back to screen 

one if that is the convenient or easy way for 

you to enter data. Stardatabase is limited to a 

single screen of 920 characters and long field 

titles will encroach even further on to the 

amount of data you can store in a single 

record. 

Datagem will let you set up a field thaT is as 

wide as the input card. A field must be con-

tained on one line but, like Stardatabase and 

the Merlin database, Datagem allows you to 

place more than one field and the associated 

field title on one line. 

The Acornsoft database differs from the 

other three programs in that the input form 

requires each field title to start at the left 

Figure 1. 

CALCULATION AND WRITE BACK REPORT 
REPORT SOURCE LISTING REPS 

* 
* 
* 

:SCREEN ON :PR INTER ON 
:REPEAT:F(0)-0:F(2)-0 
: READ 
:MOVE F(0),NET INV:MOVE F<2>.ACC BAL 
:MOVE INV VAL.F(l) BAL 
.•MOVE VAT,F (3) 
:MOVE PAYMENT.F(A) 
: MOVE DISC,F *5) 

10) 

!wRITe ' r < 0 > , N E T I N V s M 0 V t F<2>.ACC BAL 
X 

• N E T I N V * . . . 
* «ACC BAL*.. . 

i UN ML EOF 
I 

' ™ E W R ' T E C o m n N D T ° THE NET .NVO.CE AND ACCOUNT 

: SB STATES T̂TTHE « 
E X A M P L E O F *

*

••SCREEN ON : P R I N T E R ON 
: REPEAT 

S I M P L E T A B U L A T I O N R E P O R T 

No. Namp TEL I n i t i DATE ! 
•REPEAT jREAD »F<0>~F<0>+1 
!»F(0>&* ! I N j t n p f i . j p , . . . . _ „ 
•UNTIL L INE > 200R EOF ' E L * . * i n i t s * . ! * D A T E * . . • *COMMS*. 

• FORM: UNTIL EOF * + • 

Arithmetic and logical operators and a 

subset of Basic mathematical functions such 

as SQR, ABS and INT . Many of the com-

mands are similar to Basic instructions and it 

shouldn't prove difficult to use the Report 

Writer provided that it is adequately backed 

up by a good instruction manual. 

All the programs use screen Mode 7 for 

entering information. Three of the databases 

j Z M f™™;; a* 
j ! «L5£ , \F25 ! "TSTĤ  3 M A — ™ " ™ T « LINE 

j "SCREEN' ̂ N ^ ^ B ™ ! ! ™ S OR TEXT ON 

' ^ T A L ^ N ^ T ™ ™ £ , 5 5 E „ T Z f f " " « « » »R«P OCCURES 
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margin. The result of the more flexible ap-

proach taken by the more expensive programs 

is that you can simulate an existing paper 

record, with which people may be familiar 

already. 

Despite the simple input capability of the 

Acornsoft database it is effective and easy to 

use. When you remember the limitations of 

View in terms of using long fields as 

"macros", this database offers all you will 

need for storing names, addresses and other 

non-textual data. 

Stardatabasc treats the field with the lowest 

ASCII code as the key field. This means that a 

field identified by the field tag Address 1 has a 

lower ASCI I value than a field tag Name or 

Address2. Figures come before alpha 

characters — upper and lower case letters — in 

the ASCII table and you can force the pro-

gram to treat the Name field tag as the key-

field by calling it Oname. 

Using easily identifiable field names is im-

portant because Stardatabase expects you to 

know the field name — not the field title 

displayed on the screen — when you set up a 

search pattern or a sort list. 

In contrast, Datagem permits you to search 

or sort on any field by specifying the number 

of the field in the search line. The following 

line will search for a named person "George 

Sanderson" in field number one: 

F i = 'George Sanderson" 

I f one or more records are found in which 

"George Sanderson" is the siring of 

characters in F l , markers identifying the 

records will be placed in the search level that 

you have selected. You can search for an exact 

match or something that approximates to 

what you are looking for in one or all the 

fields in the database using the search line: 

F£ = "Eander l " 

where the left hand F£ searches all the fields 

and the right hand expression will find the str-

ing "ander" in Mander, Sanderson, Ander-

son, Lander field and so on. Datagem has the 

most powerful search facilities of all the data-

bases I have examined and while Datagem is 

not the speediest database when it is actually 

calculating and computing, it gains heavily in 

terms of rhc time it will take you to formulate 

your search and carry it out. 

Searching a record set 
In other words tne design of Datagem, far 

from perfect as it is, more than makes up for 

its comparatively leisurely performance in this 

area. Curiously, the Acornsoft database seems 

to me to be the next most useful program in 

terms of ease of searching a set of records. 

There is no multiple level search facility in 

the Acornsoft program but the fuzzy search 

facilities are a good match for those in 

Datagem. Sx makes you carry out serial sear-

ches, progressively refining a subset of records 

from the main database, until you arrive at the 

specification that you require. 

There is no real disadvantage in this method 

but Sx has been so precisely designed that the 

repeated operat ions become tedious. 

Remember that this is the database that I have 

chosen for routine use at work because it pro-

vides the optimum performance for the tasks 

that I wish to have done on the BBC 

computer. 

I do wish, however, that the designer of Sx 

had studied the humans who use his program. 

In their sloppy way they want to simply find 

someone or something as quickly as possible 

with as few keystrokes as possible. 

Having to go to the Search sub-menu, clear 

the current subset to zero records, decide 

which field the person or object will occur in, 

remember the names of the fields without be-

ing able to display them on screen — was it 

Key or Keywords or Keyword — carry out the 

search, return to the main menu and select 

browse or amend mode before finally display-

ing the required information is unnecessarily 

complicated. 

Datagem can also export data to View and 

Wordwise but i f you want to insert the name 

of a book, a sentence or some other inform-

ation that may vary in length into a line of text 

I think you would have to spool the completed 

printout to disc and then load it back into 

View in order to reformat the text before it 

could be printed properly. 

Datagem is a complete package which con-

tains little information about the possibilities 

of accessing data in a database using any pro-

gram other than the facilities in the program 

Rom. 

The Merlin database has a sophisticated 

report writing package available on disc and 

this method of producing software core 

program in Rom and utilities and extensions 

on disc — seems to offer a very good combin-

ation. The Report Writer section of the pro-

gram is new and will take some time to access 

in depth. 

Nevertheless, i f you need to handle 

paragraphs of text in a card index type of data-

base, and i f you need to set up routine sear-

ches that lead to predetermined and complex 

reports then the Merlin database may be just 

what you arc looking for. Certainly none of 

the others will fill these needs as well. 

Sx has several attractive features. The pro-

gram is supplied with information about a 

large number of very useful procedures and 

"Star" calls for accessing the data in a Sx file. 

At the same time you should be aware that the 

Basic software supplied with the Sx chip is 

not error free. 

I f you try to add a page header to a report 

form from disc you are rewarded with a per-

sistent error message. Other combinations of 

circumstances cause the utility software to 

hang up, but at least it is written in common 

or garden Basic and you can have a crack at 

correcting it, or modifying it to your par-

ticular needs. 

Set against that, the Report Writer language 

for the Merlin package is compiled and 

enables you to produce a reporting program 

that cannot be easily deciphered by users who 

purchase a system from you. 

Datagem has the best financial facilities of 

all the packages and Sx has potentially the 

worst because it handles all numbers as str-

ings, rather than integers or real numbers, 

and, consequently, has no data validation. 

Additionally, Sx won't even search on the full 

six figures needed to describe a unique data in 

the twentieth century. 

Data manipulat ion 
You will need to read rhe Datagem manual 

carefully to appreciate the potential that it has 

for sophisticated numerical data manipula-

tion. You will need to read the Datagem 

manual carefully to get much information 

from it. Written by the author of t he program 

and one other person, it is a masterpiece of 

compact information leading to subtle 

confusion. 

In all the discussion about the expensive 

systems it is very easy to overlook the cheap 

but capable Acornsoft package; probably for 

just that reason — it's cheap. I f you can cope 

with seven Icrrer field Titles, a very slow sort 

function, the limitations of data export to 

View — shared with other database programs 

— and the obvious problems of swapping pro-

gram and data discs i f you have only one disc 

drive, then the Acornsoft program offers stun-

ningly good value for money. 

The data on a disc is organised in such a 

way as to make it acccssiblc to Basic pro-

grams, the scarch facilities are good, the 

manual is far more helpful than those sup-

plied with the View wordprocessor and it's a 

pleasant and effective package to use. I j 

Figure 2. Datagem ̶ Data input card. 

VDU 
screen 

60 
lines 
maximum 

Figure 2a. Merlin DataScribe database. 
Multiple input screens with fields placed 
in the order of input most convenient to 
the user. 

Field 1 Field 2 
Field 5 
Field 9 

120 characters maximum 

Field 3 
Field 4 

Field 7 Field 6 
Field 8 

• 16 YOUR COMPUTER. JULY 1985 



T o THE TOP is a game lor the 48K Spcctrum, 

featuring smooth animated sprite graphics, 

music, continuous sound, and a high score 

table. The object o f the game is to move your 

man to the top-right hand side o f the screen as 

quickly as possible, guiding h im through the 

holes in the moving platforms which become 

faster the higher he gets. 

However, he is not 3lone. T o accompany him 

are various moving objects whose touch is 

lethal. O n the first scrccn, there is only a 

rotating ball — which moves down the screen 

by falling through the platforms — to contend 

with but, on further levels, he is joined by 

several other characters, including a Pacman, a 

space invader and a beefburger in baps. These 

all move across the scrccn from left to right, 

gradually working their way down. 

In order to speed you up a bit, there is a 

bonus which decreases as time passes. What is 

left o f your bonus 011 completion o f a screen is 

added to your score. I f you can ever complete 

the first seven levels with your three lives 

surely this isn't possible? — a congratulatory 

tune is played, you get an extra life, and the 

game goes back to the first scrccn, with faster 

moving platforms. 

The control keys lor the game are given in 

the instructions in the game, but note that, to 

£ 7 3 5 0 : 6 1 3 0 5 9 0 2 3 1 1 - 3 ' 2 7 7 0 5 1 0 3 2 2 9 6 3 2 6 ( 3 7 2 : 
£ 7 3 5 5 6 2 3 0 6 0 3 3 5 7 i 2 4 2 1 2 7 7 1 0 : 1 1 9 3e 1 9 16 2 5 0 ( 4 4 0 
2 7 3 6 0 2 5 5 2 1 7 3 3 1 £ 1 9 2 ( 7 1 8 ' 2 7 7 1 5 : 1 32 2 4 3 9 £ 3 5 ( 5 2 5 ' 
2 7 3 6 5 <54 5 2 2 2 4 2 6 ( 1 9 8 J 2 7 7 2 0 8 0 9 2 3 5 ( 2 531 
2 7 3 7 0 43 1 3 4 . -• : a 2 7 198 . ' 632 : 2 7 7 2 5 6 5 2 6 1 1 9 3 6 19 ( 2 6 5 ' 
2 7 3 7 5 2 2 1 7 i : : 30 4 ' 4 5 4 . 2 7 7 3 0 16 2 5 0 37 124 15 • 4 4 2 • 
2 7 3 3 0 3 3 2 9 9 1 123 5 0 ( 3 2 6 ) 2 7 7 3 5 : 1 5 15 2 3 0 3 2 4 6 ( 5 0 9 ' 
2 7 3 8 5 143 92 14 6 7 131?) 2 7 7 4 0 8 8 103 2 2 1 126 0 ( 5 3 8 ; 
2 7 3 9 0 2 0 5 2 6 1 0 6 6 3 0 ( 3 7 3 1 2 7 7 4 5 : 1 19 1 2 2 4 2 5 5 9 • 6 0 3 i 
2 7 3 9 5 6 2 2 2 2 0 5 2 3 3 105 ( 6 3 2 ) 2 7 7 5 0 : 1 1 9 2 2 5 £ 0 1 2 2 1 1 1 0 1876) 
274-00 16 2 4 9 6 7 123 193 (6S3.< £ 7 7 5 5 . 3 2 2 1 1 02 4 175 ( 5 051 
2 7 4 0 5 3 9 5 2 5 4 2 5 2 0 0 ( 5 7 7 ) 2 7 7 6 0 6 8 1 1 9 3 6 16 ( 1 8S ) 
274.10 2 0 5 2 2 5 106 79 13 <62o 1 2 7 7 6 5 2 5 2 1 32 2 4 3 9 ( 5 4 2 ) 
2 7 4 1 5 13 7 T 119 ( 1 5 3 ' 2 7 7 7 0 6 3 1 1 9 36 16 ( 1 8 5 ! 
2 7 4 2 0 . 2 0 5 2 6 1 0 6 6 2 2 3 ( 4 2 2 , 2 7 7 7 5 2 5 2 2 0 1 33 2 6 9 1 • 6 0 3 ) 
2 7 4 2 5 £ 0 5 2 3 5 1 0 5 6 2 2 3 ( 6 3 3 ' 2 7 7 8 0 1 2 6 2 0 3 i 2 7 40 2 ( 4 9 3 ' 
£ 7 4 3 0 2 0 5 2 3 6 1 0 5 35 £ 4 ( 6 0 7 2 7 7 8 5 6 2 2 5 2 1 9 8 4 2 5 4 ( 7 7 0 ) 
2 7 4 3S 2 0 7 6 2 1 2 0 5 6 5 ( 5 4 0 2 7 7 9 0 : 12 3 2 2 6 2 1 3 2 ( 2 4 0 ) 
2744.0 106 14 0 2 0 5 4 6 ( 3 7 1 2 7 7 9 5 : 1 1 9 2 0 1 2 2 1 33 3 7 ( 6 1 1 ) 
2 7 4 4 5 106 2 0 5 2 4 2 106 17 ( 6 7 6 2 7 8 0 0 . 9 1 2 3 7 75 8 9 1 ( 5 0 2 ) 
2 7 4 5 0 7 9 1 0 7 2 0S 92 106 ( 5 8 9 : 2 7 8 0 5 120 2 5 4 0 2 0 0 17 ( 5 9 1 ) 
2 7 4 5 5 2 0 5 1 4 3 1 0 6 2 0 5 198 (862> 2 7 3 1 0 2 0 2 2 0 5 2 2 5 106 (S58 ) 
2 7 4 6 0 105 2 0 5 1 52 105 2 0 5 ( 7 7 2 - 2 7 8 1 5 2 3 0 3 1 9 8 6 7 2 2 1 ' 7 1 9 ' 
2 7 4 6 5 2 1 2 105 2 0 5 149 10S ( 7 7 9 ' £ 7 8 2 0 119 0 2 0 5 2 2 5 106 ( 6 5 5 ) 
2 7 4 7 0 2 0 1 1 3 3 7 8 ( 3 1 4 2 7 8 2 5 2 2 1 119 1 £ 2 1 114 (676.) 
2 7 4 7 5 4 4 4 5 4 6 47 4 8 ( 2 3 0 2 7 8 3 0 £ 2 0 £ 0 2 0 123 ( 1 8 5 ' 
2 7 4 6 0 4 9 6 5 7 5 0 5 1 ( 2 1 3 : 2 7 8 3 S 193 12 9S 2 1 7 2 0 5 ( 7 2 7 i 
2 7 4 6 5 5 2 4 6 4 4 4 9 4 3 ( 2 3 6 ) 2 7 8 4 0 2 4 2 1 0 7 ' "7 5 0 ( 3 7 1 ' 
2 7 4 9 0 5 7 5 3 4 6 55 5 4 ( 2 6 5 ' 2 7 8 4 5 2 2 1 25 2 1 7 16 2 1 8 ( 6 971 
2 7 4 9 5 44. 4 9 3 3 7 8 2 5 5 ( 4 5 9 2 7 8 5 0 2 0 1 33 2 6 9 1 5 4 ( 4 0S i 
2 7 5 0 0 3 3 2 7 9 1 78 1 2 1 ( 3 5 0 2 7 8 5 5 0 35 5 4 1 3 5 ( 1 2 5 • 
2 7 5 0 5 6 0 2 5 4 ^ 32 2 ( 3 5 5 ' 2 7 8 6 0 5 4 2 5 4 6 2 4 5 0 ( 4 2 4 
2 7 5 1 0 6 2 1 1 1 9 3 5 126 ( 3 4 3 : £ 7 3 6 5 3 6 9 1 33 140 120 ( 4 2 0 : 
2 7 5 1 5 6 4 3 5 3 1 2 2 0 (296. ' 2 7 8 7 0 3 4 123 9 2 33 118 ( 400 -
2 7 5 2 0 137 107 4 4 4 • 2 561 2 7 3 7 5 Q2 54 f 3S S4 ( 2 4 0 : 
2 7 5 2 5 13 3 2 2 4 5 2 0 1 2 4 5 1736 ! £ 7 8 8 0 0 33 2 3 1 3 3 4 1 301 ' 
2 7 5 3 0 126 15 I S 15 2 3 0 i 4 0 1 ) 2 7 3 8 5 4 9 1 SO 14. ( 3 3 4 • 
2 7 5 3 5 3 1 1 9 7 79 1 2 0 15 ( 4 4 2 ) £ 7 3 9 0 9 1 33 9 1 54 ( 3 7 1 ' 
2 7 5 4 0 15 15 2 3 0 2 2 4 1 7 7 • 6 6 H 2 7 3 9 5 1 35 5 4 0 3 5 ( 1 2 5 : 
2 7 5 4 5 95 120 2 3 0 2 4 £45 ( 7 1 5 ' £ 7 9 0 0 2 0 5 2 2 5 IOC 2 3 0 3 ( 759 -
2 7 5 5 0 64 &y 126 2 3 0 ' 5 1 4 • 2̃"905 193 4 119 3 5 S4 ( 4 1 0 ' 
2 7 5 5 5 7 1 6 2 7 1 44 7 1 (355> 2 7 9 1 0 8 35 5 4 16 3 5 ' .145) 
2 7 5 6 0 175 5 5 2 3 16 2 5 3 5 2 2 ) 2 7 9 1 5 S4 1 3 3 2 2 9 1 . '201 ' 
2 7 S 6 5 6 1 2 0 5 2 1 1 1 0 7 7 1 6 5 5 ) 2 7 9 2 0 54 7 3 5 5 4 0 ( ISO? 
2 7 5 7 0 1 2 1 2 5 4 3 2 2 9 3 3 . 6 4 0 ) 2 7 9 2 5 3 3 124 I SO 3 4 2 4 ( 3 7 5 ' 
2 7 5 7 5 2 5 0 5 6 3 3 3 ( 1 2 0 ) 2 7 9 3 0 9 1 2 0 5 4 4 1 0 7 2 0 5 ( 6 5 2 ' 
2 7 5S 0 2 5 4 2 5 5 2 5 2 3 5 2 2 5 (9943 2 7 9 3 5 173" 110 2 0 5 19 1 12 ( 6 1 9 ) 
2 7 5 6 5 120 4 7 2 0 5 2 1 1 107 (690 . ' 2 7 9 4 0 2 4 3 6 2 4 0 2 3 7 7 1 ( 6 5 3 ) 
2 7 5 9 0 193 126 6 0 6 0 2S4 • 6 9 3 ) 2 7 9 4 5 2 3 7 9 4 2 5 3 3 3 1 9 ( 6 3 6 ' 
2 7 5 9 5 2 4 5 32 2 6 2 8 ( 3 3 2 ) 2 7 9S0 9 1 2 5 3 5 4 0 0 ( 3 9 8 ) 
2 7 6 0 0 119 2 4 1 2 0 1 2 1 3 2 1 - • 9 9 1 * 2 7 9 5 5 2 5 1 2 0 5 1 0 3 107 4 2 ( 7 1 3 ) 
2 7 6 0 5 79 2 0 9 1 2 2 15 I S 4 4 0 ) 2 7 9 6 0 6 9 1 2 3 5 2 5 3 126 ( 7 1 1 ' 
2 7 6 1 0 15 2 3 0 3 2 4 6 8 8 •5821 2 7 9 6 5 0 183 1 9 2 4 2 2 4 ( 4 4 1 
2 ? 6 1 S 103 107 5 4 4 3 3 3 0 1 2 7 9 7 0 9 1 1 2 3 3 16 1 6 7 ( 5 1 3 ) 
2 7 6 2 0 6 0 1 2 1 6 8 1 26 ( 3 2 1 ) 2 7 9 7 5 2 3 7 6 6 2 0 0 2 3 5 4 3 ( 7 8 1 ' 
2 7 6 2 5 1 6 1 16 2 0 3S 16 ( 2 5 0 ^ 2 7 9 8 0 124 1 6 1 3 2 2 3 4 2 4 ( 5 9 3 ) 
2 7 6 3 0 2 4 9 1 2 1 2 1 7 2 0 1 2 3 7 ".025 2 7 9 8 5 2 2 6 3 3 3 6 9 1 5 3 (4 -39 ' 
2 7 6 3 5 9 1 123 9 2 1 1 1 38 ( 4 5 5 ' 2 7 9 9 0 194 177 109 54 5 ( 5 3 9 ) 
2 7 6 4 0 0 4 1 4 1 4 1 2 5 ( 1 4 8 ) 2 7 9 9 5 2 0 5 129 103 2 3 0 1 2 7 ( 7991 
2 7 6 4 5 2 3 5 2 2 1 7 3 1 2 2 1 f 7 5 6 ' 2 8 0 0 0 198 2 0 7 9 5 8 9 ( 3 5 4 ; 
2 7 6 5 0 70 £ 1 9 7 £ 0 5 4 4 <516- 2 S 0 0 5 9 1 183 2 0 0 7 1 2 2 1 ( 7 5 6 ) 
2 - 6 5 5 103 193 2 2 1 117 3 • 6 4 2 ' 2 5 0 1 0 33 37 9 1 1 9 7 2 0 5 ( S 6 3 i 
2 7 6 6 0 2 2 1 1 1 6 3 3 2 4 0 • 6 1 4 ) 2 8 0 1 5 1 0 S 103 1 9 3 1 2 1 1 9 8 ( 7 2 5 -
2 7 6 6 5 2 5 5 2 5 2 3 5 12 1 2 1 >643) 2 8 0 2 0 1 2 7 9 1 9 7 2 0 5 2 4 2 (73S> 
2 7 6 7 0 : 2 5 4 3 1 3 2 12 14 ' 3 4 3 ) 2 8 0 2 5 107 1 5 0 2 2 1 ( 3 3 4 . 
2 7 6 7 5 1 4 4 4 1 20 ( 1 3 3 ) 2 3 0 3 0 9 193 16 2 3 5 2 0 1 ( 6 5 4 
2 7 6 6 0 2 5 4 2 0 3 2 2 6 ( 3 1 4 ) 2 5 0 3 5 33 120 9 2 5 3 1 ( 2 9 9 ; 
2 - 6 6 5 2 2 2 1 113 1 2 2 1 55©) 2 8 0 4 0 2 5 4 2 2 3 2 3 7 120 2 0 3 ( 1 0 3 7 ) 
2 7 6 9 0 112 2 1 2 0 I S 15 • 2 6 4 ) 2 5 0 4 5 7 1 192 2 3 7 i i d 2 0 3 1823) 
2 - 6 9 5 15 2 3 0 2 2 4 177 1 1 1 • 7 5 7 ) 2 8 0S 0 7 1 4 0 2S0 175 2 1 1 ( 7 4 7 
2 7 7 0 0 1 2 0 2 3 0 2 4 2 4 6 64 • 6 8 4 ' 2 8 0 5 5 2 5 4 6 0 2 3 0 7 1 1 1 ( 6 5 2 ) 

Listing 1. 
2 - o e o t 2 4 2 5 2 2 0 5 140 ( 6 2 2 ' 
2 7 0 0 5 105 1 1 = 5 2 5 5 2 0 5 ( 7 2 2 
2 - 0 1 0 140 105 14 2 4 6 2 0 5 • 7 1 0 ' 
2 7 0 1 5 1 4 0 105 125 2 4 8 ( 4 0 2 ) 
2 7 0 2 0 6 2 2S5 9 6 0 5 6 ( 4 4 2 ! 
£ 7 0 2 5 2 5 2 £ 3 7 66 2 0 5 2 3 8 < 9 981 
2 7 0 3 0 IC-S 2 0 1 17 0 0 ( 3 2 3 ) 
2 7 0 3 5 14 7 2 0 5 2 2 1 1 0 5 • 5 5 2 ' 
2 7 0 4 0 42 0 9 1 55 2 ( 1 9 3 ) 
2 7 0 4 5 9 1 1 16 3 9 2 5 < 172 ' 
2 7 0 5 0 2 3 7 6 b So e. 6 0 ( 4 2 5 ' 
£ 7 0 5 5 50 2 9 1 2 4 1 I 16c 
£ 7 0 6 0 . 9 2 3 5 6 2 5 5 3 6 ( S 43 
2 7 0 6 5 0 1 1 1 2 0 5 1 3 2 1 0 5 ( 5 5 3 • 
2 7 0 7 0 2 3 5 34 0 9 1 2 0 5 (S6S i 
2 7 0 7 5 120 105 2 0 1 1 4 2 0 • 4 6 0 ' 
2 7 0 8 0 2 0 5 2 2 1 10S 5 3 3 • 5 9 2 
2 7 0 5 5 9 1 254 10 22G 2 3 3 ( 8 1 3 ' 
2 7 0 9 0 1 0 5 2 0 1 14 £ 3 2 0 5 ( 5 5 3 ) 
2 7 0 9 5 : 2 2 1 105 £OS 126 1 0 5 ( 7 6 2 
2 7 1 0 0 £ 0 1 6 2 SO 1 4 3 ( 5 3 3 
2 7 1 0 5 92 6 1 2 0 5 2 6 ( 3 3 0 ' 
2 7 1 1 0 106 2 0 1 2 1 7 1 0 ( 5 2 5 
2 7 1 1 5 6 0 24 5 2 1 7 2 3 - ( 5 4 3 ' 
2 7 1 2 0 7 5 123 9 2 2 3 7 9 1 ( 5 1 5 ) 
2 / 1 2 5 1 32 9 2 3 3 0 1 1 1 ( 3 7 3 ) 
2 7 1 3 0 4 1 4 1 4 1 9 122 ( 2 5 4 ) 
2 7 1 3 5 15 I S I S 2 3 0 3 ( 2 7 6 ) 
2 7 1 4 0 2 4 6 5 8 7 1 7 5 5 8 ( 5 3 8 ' 
2 7 1 4 5 143 9 2 2 A 5 ( 2 5 1 ' 
2 7 1 5 0 126 18 2C 3 5 16 <21S i 
2 7 1 5 5 2 5 0 3 3 1 32 9 2 52 ( 5 5 9 ' 
2 7 1 6 0 2 1 7 2 0 1 2 2 9 120 15 ( 7 8 2 ' 
2 7 1 6 5 15 15 2 3 0 2 2 4 177 <561.' 
£ 7 1 7 0 1 1 1 120 2 20 2 4 £ 4 5 < 7 3 1 ) 
2 7 1 7 5 64 103 34 1 3 2 9 2 ( 4 2 5 ) 
2 7 1 8 0 2 2 5 2 0 1 3 3 0 6 4 ( 5 2 3 ) 
2 7 1 5 5 6 2 8 8 54 0 3 5 ( 2 3 9 ' 
£ 7 1 9 0 1 8 8 32 2 5 0 6 2 9 1 ( 6 2 3 ) 
2 7 1 9 5 113 35 1 3 8 3 2 2 5 1 ( 6 1 9 ) 
2 7 2 0 0 2 0 1 2 1 1 2 5 4 SO 7 2 ( 7 3 6 ) 
£ 7 2 0 5 9 2 2 0 1 6 2 1 2 3 3 ( 5 9 4 ) 
2 7 2 1 0 2 4 2 1 1 2 5 4 7 9 2 2 9 ( 7 9 7 ) 
2 7 2 1 5 4 3 124 1 3 1 3 2 2 5 1 ( 6 3 1 ) 
2 7 2 2 0 2 2 5 2 7 122 179 1 2 1 ( 6 7 4 i 
2 7 2 2 5 32 2 3 8 2 0 1 25 2S4 ( 7 5 1 • 
2 7 2 3 0 2 5 5 2 0 0 2 5 4 3 3 3 2 ( 7 7 4 ; 
2 7 2 3 5 ^ 19 £6 5 0 143 ( 2 4 5 i 
2 7 2 4 0 92 2 4 2 5 43 19 ( 2 0 9 ' 
2 7 2 4 5 79 19 2 6 2 5 4 33 ( 4 1 1 ) 
2 7 2 5 0 5 6 6 2 0 5 136 106 ( 5 0 9 ' 
2 7 2 5 5 2 7 24 1 1 7 1 2 0 5 <338 ) 
2 7 2 6 0 2 6 106 2 4 5 2 1 4 ( 3 7 5 ) 
2 7 2 6 5 34 £ 0 5 2 3 8 1 0 5 19 ( 6 0 1 
2 7 2 7 0 2 4 2 1 2 42 1 32 9 2 ( 5 0 2 ' 
2 7 2 7 5 120 6 0 9 7 1 i 2 0 6 ' 
2 7 2 8 3 C4 132 9 2 2 0 1 1 ( 4 5 0 ) 
2 7 2 8 5 1 0 2 0 5 2 6 106 ( 3 3 8 ' 
2 7 2 9 0 6 3 0 62 24 2 0 5 ( 3 2 7 ) 
2 7 2 9 5 2 3 8 105 16 2 4 9 6 ( 6 1 4 i 
2 7 3 0 0 2 3 2 0 5 2 6 106 6 ( 3 6 6 ' 
£ 7 3 0 5 3 0 62 3 1 2 0 5 2 3 3 ( 5 6 6 ' 
2 7 3 1 0 105 16 2 4 9 5 2, ( 3 7 7 i 
2 7 3 1 3 14 0 2 0 5 £6 106 ( 3 5 1 ; 
£ 7 3 2 0 6 2 3 0 2 0 5 £ 3 3 1 0 S ( 6 4 0 ) 
2 7 3 2 5 1 4 3 0 2 0 5 1 3 6 106 ( 4 9 1 ) 
2 7 3 3 0 5 2 2 9 £ 0 5 2 3 8 105 ' 6 3 9 > 
2 7 3 3 5 4 120 2 5 4 2 4 3 2 (4.341 J 
2 - 3 4 0 2 3 0 17 2 1 2 106 2 0 5 ( 7 7 0 i 

9 2 106 2 0 1 0 0 ( 3 9 9 ' 
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make things a little less impossible, your man 

has the advantage of a wrap-around scrccn. 

To enter rhe game, first type in the machine-

code loader in listing 23, with which you can 

enter all the machine code in listing 1. Wi th 

listing 1, in the left-hand column are the 

memory address, and in the right hand column 

are the checksum values. Enter the five codes in 

between, and then the checksum value for that 

line. 

I f you have made a mistake in entering the 

line, a tone will sound, and you will have to 

enter that line again. I f you enter a hopelessly 

wrong value for one of t he machine-code bytes, 

a different tone will sound, and you just have to 

enter that byte again. Basically, all that is 

shown in listing 1 should tally with what is 

being printed onto the screen while you are 

entering the machine code. 

When you have entered all the 5400 bytes of 

machine code, and are satisfied that all is 

correct, type New after entering 

CLEAR 26999 

to get rid of the Basic, whilst retaining the 

machine code. Then enter the program in list-

ing 3, and save the two parts o f the game using: 

SAVE "TO THE TOP" LINE 0: 

SAVE " C " CODE 27000,5400 

Verify, and you are then ready to play. 

Listing 2. 
100>FOR a=27000 TO 32395 STEP 5
110 PRINT a ; " : " ; . LET C=0: FOR

b^0 TO 4
120 INPUT n. IF n<0 OR n 255 TH

EN BEEP .5.10 GO TO 120
130 POKE a+b,n: PRINT TAB 6 + b*4

; PEEK ia+b),: LET C = C + P E E K la + b)
NEXT b
14.0 INPUT n IF n o t THEN BEEP
.S.0: PRINT : GO TO 110
1S0 PRINT TAB 26,"(";C;")" NEX

Julian Wood climbs to 
success by avoiding 
invaders and a 
beefburger in baps. 

Listing 3. 
I© >PAPER O: INK O: BORDER 0 C

LEAP 25000 PRINT PAPER 1; INK 7
, BPIGMT 1. FLASH 1.AT 11,4;""TO
THE TOP" IS LOADING"
20 LOAD -"CODE RANDOMIZE USR

2 9 3 9 7 

2 5 0 5 0 1 7 1 3 
2 3 0 6 5 1 7 3 3 2 
2 SO7 0 4-7 2 3 0 
2 3 0 7 5 234. 6 2 
2 5 0 0 0 : 2 0 1 1 2 6 
2 d 0 8 5 4.2 4. 
2 5 0 9 0 2 0 0 41. 
2 5 0 9 5 2 0 S 2 1 2 
2 8 1 0 0 2 3 7 9 1 
2 3 1 0 5 O 1 1 1 
2 5 1 1 0 : 2 5 2 2 5 
5 3 1 1 5 1 2 1 2 3 0 
2 3 1 2 0 3 4.0 
2 3 1 2 5 3 7 6 2 
2 3 1 3 0 2 5 3 6 7 
2 5 1 3 5 3 0 1 1 0 
2 3 1 4 0 0 2 2 1 
2 3 1 4 5 - 3 0 1 1 0 
2 3 1 5 0 - 2 J 0 
2 3 1 5 5 1 0 3 1 2 0 
2 5 1 6 0 2 3 0 -
2 3 1 6 5 2 0 3 3© 
2 3 1 7 0 2 2 2SS 
2 3 1 7 5 9 5 5 3 
2 5 1 5 0 1 1 5 4 5 
2 8 1 3 5 2 * 13 
2 3 1 3 0 . 6 2 £ 
2 3 1 9 5 3 1 5 5 
£•=•200 1 6 3 2 3 3 
2 3 2 0 5 1 2 1 
2 3 2 1 0 : 2 3 0 1 5 3 
2 3 2 1 5 1 1 1 2 2 1 
2 3 2 2 0 " 3 S 
2 5 2 2 5 : 1 5 2 0 3 
2 8 2 3 0 7 1 l e i 
2 3 2 3 5 2 0 3 3 0 
2 3 2 4 0 1 2 3 4 7 
2 3 2 4 3 1 6 3 1 - 5 
2 3 2 5 C 1 2 3 4 7 
2 8 2 5 5 1 9 3 A 
2 3 2 6 0 1 5 7 2 0 1 
2 8 2 6 5 9 1 1 2 3 
2 3 2 7 0 2 6 2 
2 3 2 7 5 6 2 1 
2 8 2 8 0 7 1 5 
2 6 2 3 5 2 0 5 1 4 ? 
2 8 2 9 0 3 2 5 
2 5 2 9 5 1 1 9 4 4 
2 8 3 0 0 1 2 0 165
2 3 3 0 5 6 1 3 2 
2 3 3 1 0 1 6 7 3 1 
2 3 3 1 5 3 1 1 7 0 
2 8 3 2 0 1 0 3 12 3 
2 3 3 2 5 1 7 0 2 3 0 
2 6 3 3 ® 7 1 1 1 
2 8 3 3 5 1 0 5 9 1 
2334 . 0 5 3 3 2 
2 3 3 4 . 5 3 5 1 2 6 
2 3 3 5 0 I D ' 3 2 
2 3 3 5 5 3 3 1 0 3 
2 c - 3 6 0 4 0 
2 3 3 6 5 1 3 4 3 
2 3 3 7 0 6 4 7 
2 8 3 7 5 2 5 5 1 
2 5 3 5 0 119 9 2 
2 8 3 8 5 7 1 3 3 
2 3 3 9 0 2 0 3 7 0 
2 S 3 9 S 2 5 1 2 3 
2 3 4 0 0 i 2 5 4 
2 8 4 0 5 1 2 6 4 7 
2 5 4 1 0 1 6 0 3 2 

16 253 33 23 337«
166 119 62 136 S74)
112 1 254 254 645'
120 71 203 72 '703'
32 o 254 8 14251

2 30 240 29 333)
203 80 32 3 (352i
238 32 2 30 <S56»
28 23 33 14 109)
126 133 40 3 (4431
24 32 33 22 164 i
78 6 0 33 (203'
51 5 126 147 '.401.
S 56 16 254 583)
43 12 33 23 (132 >
S4 12 33 21 (211>
54 1 24 31 (201)
254 127 237 120 739'
56 23 122 254 436'
40 15 213 17 i. 304)

0 205 155 105 '475'
33 23 91 54 14.10)
33 21 91 S4 <211)
53 26 91 23© <660'
15 198 136 213 1639)
75 253 54 0 1448)
205 65 111 209 (590i
83 24 91 201 (636)
121 S0 143 52 (484)
205 46 106 225 (8111
126 205 6S 106 (537)
126 203 127 40 (531)
230 127 40 11 1430;
127 200 71 35 (637)
205 26 106 24 (439)
35 126 50 143 (364'
24 3 205 232 <556'
35 24 223 243 (530)
203 61 203 61 (6531
230 3 79 6 (3651
221 33 209 3 (466'
9 S8 72 92 <452
205 _ 201 225 (847)
136 115 205 233 <727

1 5 5 33 (160i
92 54 35 35 (225
5 225 175 SO (509'
92 50 106 92 (405'
SO 8 92 58 (383)
92 254 13 200 (567'
14 32 10 58 (363'
92 233 1 50 (446)
92 24 70 254 (SOS-
32 10 55 106 (212;
238 5 50 106 (494-
24 55 254 12 (438'
14 62 5 135 (298'
47 13 43 54 (1971
205 26 106 24 <393'
203 127 32 200 '590
32 56 196 95 <6331
SO 6S 92 62 <444'
185 40 186 205 (641-
10G 123 119 35 (4091
232 105 12 62 <616.'
205 232 1Q5 62 i599<
20S 232 105 217 (791;
200 0 1 - 0 (250'
205 31 113 217 1566'

(continued on next page) 
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(continued from previous page) 
2 9 1 1 5 2 4 149 2 2 1 3 3 
2 9 1 2 0 1 1 3 4 2 0 9 1 
2 9 1 2 5 . 2 
2 9 1 3 0 1 9 0 
291355 2 0 
291-10 3 6 
2 9 1 4 S 4 3 
2 9 1 5 0 2 2 1 
2 9 1 5 5 2 6 __ 
2 9 1 6 0 1 1 5 3 5 
2 9 1 6 5 : 1 7 2 2 
2 9 1 7 0 2 2 9 
2 9 1 7 5 35 
2 * 1 8 0 - S 6 

9 1 6 
2 5 6 
2 2 1 94 _ 
1 2 3 7 0 2 
9 17 2 3 
2 5 16 

106 
S 8 
2 2 1 
32 
2 2 1 
2 5 
0 

2 3 1 24. 

3 
13 
0 

2 3 5 2 2 1 2 2 9 2 2 S 
~ 114 3S 119 

0 2 3 7 8 2 
6 2 0 54 3 2 
16 2 5 1 2 2 5 2 0 S 

__ 1 1 3 3 3 42 113 
2 9 1 8 5 2 0 5 2 3 8 1 1 2 33 8 6 
2 9 1 9 0 1 1 8 6 4 14 1 
2 9 1 9 5 2 0 5 2 6 1 0 6 6 2 9 5 
2 9 2 0 0 : 5 0 143 9 2 30 2 0 
2 9 2 0 5 1 2 6 2 0 5 2 3 2 1 0 S 3 5 
2 9 2 1 0 : 2 9 3 2 2 4 3 14 2 5 
2 9 2 1 5 2 0 5 2 6 1 0 6 9 4 3 5 
2 9 2 2 0 86. 35 62 0 8 5 0 
2 9 2 2 5 1 4 3 9 2 1 2 6 3 5 2 2 9 
2 9 2 3 0 197 2 3 5 1 7 0 Q 
2 9 2 3 S 2 0 S 1 6 6 ICS 1 9 3 2 2 5 
2 9 2 4 e 4 4 1 2 0 2 5 4 2 0 
2 9 2 4 5 : 3 2 2 0 2 6 2 0 1 1 3 
2 9 2 5 0 16 2 5 3 1 7 5 2 1 9 25 4 
2 9 2 5 5 4 7 2 3 0 3 1 4© 24® 
2 9 2 § 0 2 0 1 70 35 2 2 9 2 2 1 
2 9 2 e S 2 2 5 1 7 5 2 1 9 25 4 4 7 
2 9 2 7 0 2 3 0 3 1 1 9 2 2 2 1 94 
2 9 2 7 5 0 2 2 1 36 1 2 2 1 
2 9 2 8 0 H O 2 2 2 1 102 3 
2 9 2 6 5 1 9 7 2 2 1 2 2 9 2 0 5 31 
2 9 2 9 0 1 1 3 2 2 1 2 2 S 1 4 
2 9 2 9 5 0 2 2 1 9 1 9 3 16 
2 9 3 0 0 2 2 1 2 0 1 3 3 174 116 
2 9 3 0 5 - 2 0 5 2 3 8 112 3 3 2 5 2 
2 9 3 1 0 124 17 0 33 1 
2 9 3 1 5 - 9 6 1 2 3 7 1 7 6 6 
2 9 3 2 3 2 3 113 16 2 5 3 3 3 
2 9 3 2 5 0 7 119 2 0 5 7 7 114 
2 9 3 3 0 4 0 2 4 8 1 2 5 4 2 2 3 
2 9 3 3 5 : 2 3 7 1 2 0 2 0 3 3 7 192 
2 9 3 4 0 3 3 24 1 1 7 2 0 5 2 3 8 
2 9 3 4 5 . 1 1 2 2 0 5 5 3 
2 9 3 5 0 : 2 0 7 3 3 
2 9 3 S S 6 3 
2 9 3 6 0 3 1 3 1 
2 0 3 6 S 2 5 4 16 
2 9 3 7 0 2 3 9 2 0 1 

114 2 4 
3 7 3 2 7 8 

175 2 0 3 2 5 
3 1 31 2 1 1 
2 4 6 4 5 32 
30 0 2 4 3 

0 0 3 4 
34 1 9 1 
5 0 3 9 1 
9 9 1 3 3 
3 4 6 9 1 

2 9 3 7 5 2 0 5 167 114 6 7 16 
2 0 3 8 0 254 2 8 32 2 4 7 2 5 1 
2 9 3 8 5 2 0 1 3 0 5 2 4 3 2 0 5 
2 9 3 9 0 167 114 2 9 3 2 2 5 0 
2 9 3 9 5 2 5 1 2 0 1 2 5 1 2 0 5 1 1 3 
2 9 4 0 0 114 3 3 
2Q40S C 9 1 
2 9 4 1 0 6 2 3 
2 9 4 1 5 1 7 5 5 0 
2 9 4 2 0 24© O 
2 9 4 2 S 2 4 3 2 0 5 2 0 3 1 0 8 2 4 5 
2 9 4 3 0 2 4 3 6 2 6 3 2 3 7 71 
2 9 4 3 5 2 3 7 8 6 2 5 3 33 3S 
2 9 4 4 0 9 2 2 5 1 2 4 1 4 0 2 5 
2 9 4 4 5 3 3 3 9 1 3 3 4 0 
2 9 4 S 0 8 2 0 5 193 1 0 5 2 0 5 
2 9 4 5 5 2 0 2 114 2 4 2 2 2 2 0 5 
2 9 4 6 0 1 9 8 1 0 5 2 0 5 I C S 1 14 
2 9 4 6 5 . 2 0 5 1 89 1 1 3 2 4 184 
2 9 4 7 0 . 4 2 4 9 1 124 181 
2 9 4 7 5 4 0 2 9 4 3 2 2 9 2 0 5 
2 9 4 3 0 2 1 2 1 0 5 17 1 0 
2 9 * 8 S 2 0 5 1 5 5 1 0 5 2 2 5 2 2 9 
2 9 4 9 0 2 3 5 3 3 - — -
2 9 4 9 5 2 3 7 8 2 
2 9 5 0 3 2 0 5 3 1 
2 9 5 0 5 : 2 2 3 3 3 
2 9 S 1 0 . 1 2 6 2 5 4 
2 9 5 1 5 : 5 4 0 
2 9 5 2 0 . 5 2 
2 9 5 2 5 6 

2 9 5 3 0 : 4 0 3 
2 9 5 3 5 : 3 3 14 
2 9 S 4 0 : 1 1 4 2 4 
2 9 5 4 5 : O 
2 9 5 S 0 : O 
2 9 5 5 5 - 0 
2 9 5 6 0 0 
2 9 5 6 5 0 
2 9 5 7 0 0 
2 9 5 7 5 O 
2 9 5 8 0 : 8 9 
2 9 3 8 S . 9 7 

2 3 2 3 1 6 7 
17 1 0 
1 1 3 2 2 5 24 
9 91. 5 2 
7 3 2 161 
3 3 3 9 1 

2 0 5 198 10S 3 3 
9 1 1 2 6 2 5 4 1 

214 16 
119 2 0 5 
138 O 
0 0 
O O 
0 0 

0 
o 
0 
o 
<3 
0 
I S 
1 1 1 

0 
0 
0 
129 

1 1 7 3 2 

119 
7 7 
O 
0 
0 
o 
0 
0 
0 
1 
104 
1 1 3 1 1 8 1 0 1 3 2 

2 9 5 9 0 117 9 7 1 0 8 1 0 5 102 
2 9 5 9 5 : 1 0 5 101 1 0 0 3 2 102 
2 9 6 0 0 1 1 1 114 3 2 1 0 1 1 1 0 
2 9 6 0 5 - 1 1 6 114 1 2 1 1 3 0 4 
2 9 6 1 0 : 1 0 5 1 1 0 3 2 1 1 6 1 04 
2 9 6 1 5 - 1 0 1 3 2 72 1 0 5 1 0 3 
2 9 6 2 0 104 4 5 8 3 9 9 1 1 1 
2 9 6 2 5 : 1 1 4 101 3 2 1 1 6 9 7 
2 9 6 3 0 9 8 1 0 3 1 0 1 4 6 133 
2 9 6 3 5 1 8 0 1 0 8 101 97 
2 9 6 4 0 : 1 1 5 1 0 1 3 2 101 H O 
2 9 6 4 S 1 1 6 101 114 3 2 1 2 1 

117 1 1 4 3 2 
109 1C1 5 8 
9 5 142 2 
SO 8 3 3 2 
7 3 7 0 8 4 

2 9 6 7 5 119 105 1 1 6 104 3 2 
2 9 6 8 0 39 4 3 39 32 6 1 
2 S 6 3 S : 3 2 IOC 101 100 1 0 1 
2 9 6 9 0 1 1 6 101 144 1 6 5 
2 9 6 9 5 1 0 3 10S 3 2 1 1 6 104 
2 9 7 0 0 : 1 0 1 32 1 1 0 1X1 1 1 4 
2 9 7 0 5 109 9 7 1 0 8 32 109 
2 9 7 1 0 111 lOO l O l U S 4 4 
2 9 7 1 5 105 1 1 0 9 9 108 117 
2 9 7 2 0 1 0 0 1 0 5 110 1 0 3 145 

2 9 6 5 0 111 
2 9 6 5 5 : 9 7 
2 9 6 6 0 5 
2 9 6 6 5 6 5 
2 9 6 7 0 : 7 2 

110 
1 3 7 
6 7 
3 3 
3 2 

8 0 3 3 
6 7 75 
110 3 2 
9 7 9 9 

3 2 i l l 
9 7 108 1 0 3 
1 1 6 104 101 

10 101 4S 

2 9 7 2 5 1 6 7 6 5 
2 9 7 3 0 3 2 76 79 
2 9 7 3 5 4 4 9 9 9 7 
2 9 7 4 0 98 1 0 1 3 2 
2 9 7 4 S 99 101 I I S I I S 1 0 1 
2 9 7 5 0 1 0 0 3 2 97 11S 1 4 6 
2 9 7 3 5 1 1 1 7 1 1 5 117 97 
2 9 7 6 0 1 0 3 44 9 7 108 1 0 3 
2 9 7 6 5 111 119 1 0 5 110 103 
2 9 7 7 0 3 2 1 1 6 104 1 0 1 3 2 
2 9 7 7 5 1 1 7 1 1 5 " 
2 9 7 8 0 1 0 2 3 2 
2 9 7 8 5 147 l 
2 9 7 9 0 3 2 1 1 1 I • 
2 9 7 9 5 103 101 1 1 6 116 101 
2 9 8 0 0 114 3 2 99 104 9 7 
2 9 3 0 5 114 9 7 
2 9 8 l O i n U S 4 6 
2 9 8 I S 0 0 
2 9 8 2 C 3 2 
2 9 8 2 5 82 32 1 19 104 101 
2 9 8 3 0 1 1 0 32 121 111 117 
2 9 0 3 5 3 2 1 0 4 9 7 1 1 8 101 
2 9 3 4 0 ISO 2 1 0 2 1 0 5 1 1 0 
2 9 8 4 5 1 0 5 1 1 5 104 101 1 0 0 
2 9 8 5 0 32 1 0 1 1 1 3 1 1 6 101 
2 9 S S 5 114 1 0 5 1 1 0 1 0 3 3 2 
2 9 0 6 0 . 1 2 1 1 1 1 117 114 3 2 
2 9 8 6 5 110 9 7 
2 9 8 7 0 15 0 
2 9 8 7 5 1 2 1 3 2 
2 9 0 3 0 105 9 7 
2 9 0 8 5 6 9 3 2 
2 9 8 9 0 lOO 1 4 3 
2 9 8 9 5 . 1 I S 1 0 5 9 9 32 9 8 
2 9 9 0 0 . 1 2 1 3 2 8 2 111 9 8 
2 9 9 0 5 1 0 1 114 1 1 6 3 2 3 2 
2 9 9 1 0 104 111 - 0 0 101 U S 
2 9 9 1 5 147 3 3 0 114 101 
2 5 9 2 0 : I I S 1 1 5 3 2 3 9 73 

9 9 1 1 6 101 
149 3 

114 101 1 1 5 115 
6 9 7 8 3 4 6 9 

109 1 0 1 2 5 S 
1 4 1 7 6 6 
74 111 
1 1 0 3 2 
8 7 
5 

32 

1 0 3 
0 2 

1 1 1 1 1 1 
7 7 117 

15331 
( 3 0 9 
• 3 2 3 • 
<293> 
(556 
• 4 3 1 
(971 
. 5 : 7 
( 9 3 6 ' 
(418> 
( 3 5 8 -
( 3 4 1 . 
1 7 3 2 ' 
( 3 6 2 
( 6 7 4 
( 143 ' 
(494 • 
( 335 i 
( 703 ' 
(34S) 
1466' 
13211 
( 625 ' 
(449> 
1394 
1402 
(373) 
(917 i 
<696-
(756 ' 
(920 
( 763 ' 
(329) 
<433' 
<S33 • 
(564 , 
1439' 
(74 S • 
<0401 
(230 
<516. 
<440 
< 6 0 2 
1766' 
<839' 
<617 
(513. 
<43?> 
<417) 
<3351 
<S93> 
<713 
(5691 
(812) 
(684) 
(592. 
(1026 > 
< 1 8 1 > 
(217) 
1209) 
(353) 
( 3 7 H 
(1004» 
(676: 
(667 i 
(649) 
<220 
<7211 
1767' 
<810. 
<71Si 
(442) 
(546 • 
<335> 
1919' 
<67© 
(337 ' 
(S95) 
(400) 
(535» 
( 181 ) 
<S93> 
(478) 
(392) 
(448) 
(276) 
( 0 ) 
l©> 
(O) 
(0) 
( 0 1 
(Oi 
(145 
(453) 
( 4 6 1 ; 
( 5 2 9 ) 
<440> 
( 4 6 3 ) 
( 4 3 5 ) 
( 4 6 7 ) 
<4131 
( 4 4 2 ) 
( 4 6 0 ) 
<486 
(3371 
( 4 5 9 ) 
<484: 
( 4 3 4 ) 
( 5 0 2 ) 
<311' 
( 3 4 3 ) 
( 3 3 1 ) 
( 4 7 6 ) 
( 2 1 9 . 
( 4 4 2 ) 
<427 > 
( 4 6 3 ' 
( 4 6 3 • 
( 4 5 S 
1471) 
( S 3 9 ) 
<5631 
<296-
1329) 
<382 
<427" 
( 5 3 1 ) 
<490 
(4 4 7 > 
( 4 6 5 ) 
<543) 
<335) 
1476 ' 
( 4 4 7 ) 
( 4 6 9 ) 
<399 
( 5 4 2 . • 
( 4 4 6 ) 
( 5 2 7 ) 
( 4 2 7 ) 
( 5 2 5 ) 
<332 
<438. 
( 4 9 1 ' 
• 4 5 2 ' 
( 4 6 9 ' 
( 5 2 5 ) 
<460 ' 
( 4 6 4 ) 
( 4 9 5 1 

<672) 
<229 > 
<452 ' 
( 4 2 6 ) 
<410) 
( 4 4 2 ) 
(4491 
(4 44 . 
<445 > 
( 5 3 1 ) 
' 4 4 5 ) 
<374 I 

3 2 1 0 2 1 1 1 H 4 
105 1 1 0 1 1 5 1 1 6 

16 1 0 5 

2 9 9 4 5 1 2 8 143 32 
2 9 9 5 0 8 9 32 79 
2 9 9 5 5 6 9 " " 
2 9 9 6 0 8 9 
2 9 9 6 5 3 0 
2 9 9 7 0 7 1 
2 9 9 7 5 2 5 S 
2 9 9 8 0 - 7 1 
2 9 9 8 5 3 3 

82 3 2 
3 2 34 
7 6 6 5 
6 5 7 7 

2 9 9 2 5 : 3 9 
2 9 9 3 0 - 3 2 __ 
2 5 9 3 5 114 117 9 9 
2 9 9 4 0 111 11C 1 1 5 1 5 0 . . . & s 

34 
7 5 
7 9 
39 
6 9 

7 1 1 3 2 
1 0 1 1 1 6 3 2 

2 9 9 9 0 1 0 3 i l ! I ? l i t 
2 9 9 9 S 114 1 0 5 1 1 6 1 0 1 39 
3 0 0 0 0 . 3 2 1 1 6 111 3 2 1 1 6 
3 0 0 0 5 104 101 1 3 3 1 l i e 
3 0 0 1 0 : 1 1 1 1 1 2 45 114 1 0 5 
3 0 0 1 5 1 0 3 1 04 1 1 6 3 2 104 
3 0 0 * 0 9 7 110 1 0 0 3 2 
3 0 0 2 S 10S 1 0 0 1 0 1 3 2 
3 0 0 3 0 102 3 2 1 1 6 1 0 4 
3 0 0 3 5 134 1 u s 9 9 
3 0 0 4 0 : 1 0 1 101 1 1 0 3 2 
3 0 0 4 S 1 1 5 3 2 1 1 3 1 1 7 1 0 5 
3 0 0 5 0 : 9 9 107 1 0 3 1 2 1 3 2 

2 S 2 ? 3 - 9 7 l l s 3 2 1 1 2 H i 
3 0 0 6 0 1 1 5 11S 1 0 5 9 8 1 0 8 
3 0 0 6 5 101 44 1 3 5 1 9 6 
3 0 0 7 0 - 1 2 1 32 1 0 6 117 1 09 
3 0 0 7 S 112 1 0 5 1 1 0 1 0 3 32 
3 0 0 e o . l l 6 104 114 111 117 
OOOSS 103 104 3 2 1 1 6 104 
3 0 0 9 0 1 0 1 3 2 10 4 111 1 0 6 
3 3 O S S - 1 0 1 1 1 5 1 3 6 1 105 
3 0 1 0 0 1 1 0 3 2 11C 104 101 
3 0 1 0 5 3 2 112 1 0 8 9 7 1 1 6 
3 0 1 1 0 102 111 114 109 115 
3 0 1 1 5 44 11 9 104 105 108 
3 C 1 2 0 11S 1 1 6 137 1 9 7 
3 0 1 2 5 1 1 3 111 107 iOO 1 0 5 
3 0 1 3 0 1 1 0 1 0 3 32 1 1 6 l O t 
3 0 1 3 5 l O l 32 1 09 1 1 1 1 1 3 

4 0 1 0 5 1 1 0 1 0 3 3 2 
106 101 9 5 

~ 1 4 2 1 
__ 8 3 5 3 __ 
108 101 102 116 
8 3 6 1 11 4 1 0 5 
104 1 1 6 44 8 3 
65 6 7 6 9 

2 
78 
72 
6 9 
3 2 
3 2 
32 
2 
39 

115 
1 1 1 
101 
114 
9 7 

. : 9 8 
3 0 1 S 0 . 1 1 5 4 6 
3 0 1 5 5 : 6 9 3 9 
3 0 1 6 0 : 6 1 
3 0 1 6 5 44 
3 0 1 7 0 : 1 0 3 
3 0 1 7 5 8 0 

111 
116 
7 5 
9 0 

3 0 1 3 0 1 0 6 117 1 0 9 112 1 4 5 
3 0 1 8 5 3 3 0 6 1 112 9 7 
3 0 1 9 0 117 1 1 5 1 0 1 44 9 7 
3 0 1 9 S : l l O 1 2 1 3 2 107 101 
3 0 2 0 0 1 2 1 3 2 1 1 6 1 1 1 3 2 
3 0 2 0 5 114 101 1 1 5 1 1 6 9 7 
3 0 2 1 0 : 1 1 4 1 1 6 1 5 0 -
3 0 2 1 5 : 1 3 5 3 2 3 0 
3 0 2 2 0 8 3 8 3 

3 2 
129 
7 3 

3 0 2 2 5 . 8 9 
3 0 2 3 0 3 2 
3 0 2 3 5 3 2 
3 0 2 4 0 . 3 2 
3 0 2 4 5 79 
3O250 8 8 
3 0 2 5 S : 4 3 
3 0 2 6 0 7 2 
3 0 2 6 5 : 3 2 
3 0 2 7 0 - 6 6 
3 0 2 7 5 3 
3 0 2 3 0 3 2 
3 0 2 8 5 : 6 5 
3O290 6 9 

3 2 
7 5 
9 
78 
6 7 
3 3 
1 2 9 
72 
3 3 
3 2 
6 9 _ _ 

1 2 8 1 4 3 3 2 
6 9 8 3 83 

8 5 
7 8 
1 
3 2 
4 3 
6 9 
7 6 

3 1 2 3 
8 2 6 9 
6 5 70 
6 9 3 9 
1 2 3 5 6 
83 34 
84 7 3 
3 2 2 5 3 
7 1 2 8 
73 7 1 
6 7 7 9 
84 6 5 
3 2 1 5 0 

8 0 
3 2 

7 8 89 3 2 7 5 
. 3 9 32 2 5 5 7 3 

3 0 2 9 5 . 1 1 8 9 7 1 1 0 3 2 7 6 
3 0 3 0 0 . 1 0 1 1 1 0 1 0 0 1 0 3 3 2 

3 2 3 2 3 2 3 2 
3 2 3 2 3 2 O 
9 0 3 2 1 1 1 1 2 0 
1 1 0 1 1 0 1 0 1 3 2 
3 2 3 2 3 2 3 2 
3 2 3 2 3 2 3 2 
3 2 0 0 5 0 
10S 1 1 0 107 3 2 
108 111 121 100 

3 0 3 0 S 3 2 
3 0 3 1 0 3 2 
3 0 3 1 5 0 
3 0 3 2 0 : 9 7 
3 0 3 2 5 32 
3 0 3 3 0 3 2 
3 0 3 3 5 3 2 
3 0 3 4 0 SO 
3 0 3 4 5 70 
3 0 3 5 0 3 2 
3 0 3 5 5 3 2 
3 0 3 6 0 0 
3 0 3 6 5 9 9 

3 2 3 2 
3 2 3 2 
0 lO 

. . 107 3 2 . _ 
3 0 3 7 0 103 1 0 0 111 3 2 
3 0 3 7 5 32 3 2 3 2 3 2 
3 0 3 8 0 : 3 2 3 2 
3 0 3 8 5 5 60 __ 
3 0 3 9 0 1 0 5 l O l 3 2 
3 0 3 9 5 3 2 3 2 3 2 
304CO 32 3 2 
3 0 4 0 5 32 0 
3 0 4 1 C . 1 1 4 9 7 
3 0 4 1 5 3 2 3 2 
3 0 4 2 0 . 3 2 
3 0 4 2 5 3 2 
3 0 4 3 0 19 

3 0 4 3 5 . 7 7 
3 0 4 4 0 102 3 2 
3 0 4 4 5 32 3 2 
304SO 32 
3 0 4 S S 3 3 
3 0 4 6 0 1 1 0 101 3 2 
3 0 4 6 5 11S l O l 63 
3 0 4 7 0 32 3 2 
3 0 4 7 5 100 0 

3 2 
3 2 
0 
121 

3 2 3 2 
3 2 32 
70 1 0 5 
7© 9 7 

3 2 
__ 3 2 

3 2 0 0 
1 0 1 9 8 9 3 

3 2 3 2 
3 2 3 2 
3 2 3 2 
1 7 1 
9 7 109 
3 2 3 2 
32 3 2 
3 2 1 3 6 
101 3 2 

1 0 3 

32 
0 
104 
3 2 
32 
3 2 
7 7 
I I S 101 
73 3 2 
3 2 3 2 
2 3 2 3 

111 109 1 0 1 

3 3 
3 2 
0 
1 1 1 

3 0 4 8 0 0 
3 0 4 8 5 199 
3 0 4 9 0 4 
3 0 4 9 5 1 6 2 
3 0 5 0 0 : O 
3 0 5 0 5 3 8 
3 0 S 1 0 2 
3 0 5 1 5 1 2 1 
3 0 S 2 0 O 
3 0 S 2 5 2 0 3 
30S3C 3 
3 0 5 3 S : 
30540 
3 0 5 4 S 196 
3 0 5 5 0 3 
3 0 5 S 5 5 
3 0 5 6 0 . 4 3 
3 0 5 6 S . 0 
30S7O 17 
3 0 5 7 5 3 
3 0 5 0 0 514 
3 0 5 8 5 0 
3 0 S 9 O : 2 0 3 
3 0 5 9 S 2 
3 0 6 0 0 77 
3O605 0 

179 
0 

199 
4 
162 
0 
3 8 
3 
102 
0 
140 
2 
1 3 6 

3 8 
3 
7 7 
46 
0 
3 3 
5 
4 8 
1 
3 3 
2 
9 8 
0 
2 0 3 

3 2 
0 
4 
3 0 
0 
1 4 0 
3 
110 
0 
1 4 0 
3 
40 
O 
161 
3 
6 9 
4 3 
O 
1 7 
3 

1 0 1 108 
32 3 2 

1 5 6 0 

3 2 
18 
9 1 
0 
140 
3 
182 
1 
2 0 3 
3 
1 5 3 
0 
6 2 
2 
3 8 
1 
0 
9 6 
S 
4 3 

3 0 6 1 0 1 2 2 . 2 
3 0 6 1 5 3 
3 0 6 2 0 214 
3 0 6 2 5 0 
3 0 6 3 0 . 9 6 
3 0 6 3 5 5 
3 0 6 4 0 4 8 
3e643 0 
30DS0 17 
3 0 6 5 5 . 3 
300GO 5 8 
3 0 6 6 5 0 
3 0 6 7 0 196 
3 0 6 7 5 3 
3 0 6 8 0 : 8 7 
3 0 6 0 5 : 0 
3 0 6 9 0 196 
3 0 6 9 5 2 
3O70O 4 6 
3 0 7 0 5 0 
3 0 7 1 0 38 
3 0 7 1 S 5 
3 0 7 2 0 4 e 
3 0 7 2 5 : 1 
3 0 7 3 0 3 8 
3 0 7 3 5 2 
3 0 7 4 0 9 3 
3C74S 0 

1 
1 
130 
5 
1 5 6 
0 
3 8 
5 
6 5 
0 
1 2 8 
3 
1 9 7 
0 
3 8 
3 
4 3 
O 
17 
3 
1 5 6 
0 
3 8 
3 
9 2 
O 
3 8 

O 
3 8 
3 
9 2 
0 
33 
2 
7 3 
0 
3 8 
5 
4 3 
0 
17 
3 
2 1 4 
0 
6 2 
4 
7 7 
O 
2 0 3 
3 
16 
0 
9 6 
5 
4 8 
0 
1 7 
3 
3 7 
0 
122 
3 

17 
3 
37 
0 
1 2 2 
3 
1 9 7 
0 
2 0 3 
3 
4 6 
0 
3 3 
S 
48 
1 
19& 
4 
65 
0 
1 2 2 
2 
6 5 
2 
180 
5 
1S6 O 

3 2 
3 0 
0 
199 
3 
1 8 2 
0 
3 4 
2 
4 0 
O 
140 
4 
1 3 6 
0 
1 4 0 
180 
5 
1 5 6 
0 
3 8 
5 
7 7 
0 
161 
2 
8 7 
0 
8 3 
2 
4 3 
0 
17 
3 
1 5 6 
0 
3 8 
3 
5 4 
O 
3 8 
2 
7 7 
0 
2 0 3 
5 
4 8 

0 
3 8 
5 
7 7 
a 
161 
2 
3 7 

17 
3 
2 1 4 
0 
2 0 3 
2 
7 7 
0 

(39S ' 
<418) 
( 5 S 1 
(438 . 
<44&> 
<356 
•3271 
<316. 
(342 
(314> 
<397' 
(359 
(524) 
(451 • 
( 475 ' 
44071 
<45S 
(4871 
(459) 
<454' 
(449) 
1455) 
<463' 
<441> 
(482) 
<467' 
(4671 
<541' 
<379> 
<435) 
<462) 
<562) 
(4S91 
(436 ' 
(4SS ' 
(403) 
<46S> 
<S51 > 
<430. 
(4661 
<539) 
(465) 
(471) 
461 ' 
(S20 ' 
(379) 
<389) 
<438) 
(412) 
! 4 50 ' 
<342) 
(S89) 
<353) 
<474. 
(471) 
<412) 
<543' 
( S l & l 
<398) 
<341) 
( 3 S 4 ) 
<354' 
(350) 
(391 . 
(S27) 
(353) 
(296) 
<346' 
<3321 
<393) 
<391) 
(3491 
(339 . 
<513: 
(433) 
<431) 
< 1 6 0 ) 
(128) 
(403> 
<450 
' i o e . 
1 1 6 0 ) 
< 114 5 
(434 . 
1510' 
< 160) 
< 160) 
(193) 
( 4 0 5 ) 
(383) 
( 1 6 0 ) 
(96) • 
(370 . 
(302) 
(160) 
(160) 
(104) 
(521) 
( 1 6 0 ) 
<160) 
(264) 
(229) 
( 5 2 2 ) 
( 272 ' 
( 1 6 0 ) 
! 299 ' 
(515) 
( 452 ' 
<343) 
(160» 
<148) 
(294) 
(432) 
(309) 
(437) 
(223) 
(236) 
<309 
(304) 
.296) 
<385! 
(205) 
(479) 
(79) 
(409) 
(303) 
< 1S21 
<226' 
(89) 
( 2 1 6 ' 
<73) 
(333) 
<123 
1453' 
<224. 
•205) 
<402. 
1235) 
<303-
<299 
(23J) 
( l o o . 
(202) 
(226' 
(89) 
<275) 
(267) 
(178) 
(1971 
<314 
(324) 
(3691 
(105 
(4201 
(230) 
<195) 
<173' 
< 106 ' 
<202. 
(204) 
(119) 
(331) 
(257) 
( 299 ' 
• 128) 

3 0 7 5 0 2 0 3 
3 0 7 5 5 2 
3 0 7 6 0 1 7 5 
3 0 7 6 S 1 
3 0 7 7 0 3 8 
3 0 7 7 S 2 
3 0 7 8 0 : 7 7 
3 0 7 3 5 0 
3 0 7 9 0 122 
3 0 7 9 S 3 
3 0 3 0 0 77 
3 0 8 0 5 0 
3 0 3 1 0 . 3 8 
3 0 3 1 5 : 2 
3 0 3 2 0 7 7 
3 0 8 2 5 0 
3 0 3 3 0 : 3 8 
3 0 8 3 5 2 
3 0 8 4 0 0 7 
3 0 8 4 5 : 0 
3 0 3 5 0 : 3 6 
3 0 8 5 5 2 
3 0 8 6 0 60 
3 0 0 6 S 1 0 2 
3 0 3 7 0 - 5 6 
3 0 8 7 5 : O O 
3 0 3 8 0 124 
3 0 8 8 5 - 1 2 6 
3 0 0 9 0 : 1 2 6 
3 0 3 9 5 : 1 0 8 
3 0 9 0 0 • 1 2 6 
3 0 9 0 5 6 
3 0 9 l O : 9 6 
3 0 9 1 5 . 6 0 
3 0 9 2 0 56 
3 0 9 2 5 1 2 6 
3 0 9 3 0 : 1 2 6 
3 0 9 3 5 1 2 6 
3 0 9 4 0 : 6 0 
3 0 9 4 5 . 2 
3 0 9 5 0 6 4 
3 0 9 5 5 60 
2C960 6 6 
3 0 9 6 5 : 6 6 
3O970 6 8 
3 0 9 7 5 1 24 
3 0 9 e 0 : 0 
3 0 9 8 5 2 4 
3 0 9 9 0 . 6 4 
3 0 9 9 5 . 1 2 6 
3 1 0 0 0 16 
3 1 0 0 S 1 3 0 
3 1 0 1 C . 4 0 
3 1 0 1 5 124 
3 1 0 2 0 6 6 
3 1 0 2 S 6 6 
3 1 0 3 0 : 8 2 
3 1 0 3 5 6 6 
3 1 0 4 0 . 2 2 3 
3 1 0 4 5 0 
3 1 0 5 0 C 
3 1 0 5 5 170 
3 1 0 6 0 2 5 2 
3 1 0 6 S 2 5 5 
3 1 0 7 0 2 5 5 
3 2 0 7 S 2 5 2 
3 1 0 3 0 2 0 5 
3 1 0 6 S : i 9 9 
3 1 0 9 0 127 
3 1 0 9 5 127 
3 1 1 0 0 1 9 8 
3 1 1 0 S 2 5 4 
3 1 1 1 0 - 2 5 S 
3 1 I I S 2 S 5 
3 1 1 2 0 124 
3 1 1 2 S 2 4 3 
3 1 1 3 0 2 5 5 
3 1 1 3 5 127 
3 1 1 4 0 1 9 2 
3 1 1 4 S 2 5 2 
3 1 1 5 0 6 0 
3 1 1 5 5 2 5 5 
3 1 1 6 0 2 2 2 
3 1 1 6 5 2 5 5 
3 1 1 7 0 3 1 
3 1 1 7 5 : 2 5 4 
3HOO 7 
3 1 1 8 5 2 5 3 
3 1 1 9 0 : 2 3 
3 1 1 9 5 : 2 2 4 
3 1 2 0 0 : 1 2 7 
3 1 2 0 5 2 2 4 
3 1 2 1 0 2 4 3 
3 1 2 1 5 : 1 9 6 
3 1 2 2 0 12 
3 1 2 2 S : 2 4 8 
3 1 2 3 0 : 1 7 
3 1 2 3 5 : 1 2 0 
3 1 2 4 0 64 
3 1 2 4 S 1 04 
3 1 2 5 0 17 
3 1 2 5 5 3 2 
3 1 2 6 0 : 2 1 
3 1 2 6 5 4 
3 1 2 7 0 1 3 6 
3 1 2 7 5 . 6 0 
3 1 2 S 0 : 1 5 
3 1 2 8 5 2 3 
3 1 2 9 0 : 1 3 6 
3 1 2 9 5 1 5 9 
3 1 3 0 0 1 S 2 
3 1 3 0 5 6 4 
3 1 3 1 0 127 
3 1 3 1 5 2 4 3 
3 1 3 2 0 . 1 9 5 
3 1 3 2 5 : 2 5 5 
3 1 3 3 0 2SS 

3 1 3 3 5 . 1 5 
3 1 3 4 0 : 4 2 
3 1 3 4 5 2 1 * 
3 1 3 5 0 : 2 5 4 
3 1 3 S S 2 1 9 
3 1 3 6 0 2 2 4 
3 1 3 6 5 2 5 5 
3 1 3 7 0 2 5 S 
3 1 3 7 5 2 5 S 
2 1 3 0 0 . 0 4 
3 1 3 8 5 2 4 3 
3 1 3 9 0 : 2 5 S 
3 1 3 9 S 1 2 7 
3 1 4 0 0 15 
3 1 4 0 3 : 1 6 0 
3 1 4 1 0 1 4 3 
3 1 4 1 5 : 2 1 1 
3 1 4 2 0 2 5 5 
3 1 4 2 5 1 44 
3 1 4 3 e 16 9 
3 1 4 3 5 : 2 
3 1 4 4 0 1 0 3 
3 1 4 4 5 4 
3 1 4 5 0 . 1 1 4 
3 1 4 S 5 1 0 3 
3 1 4 6 0 1 2 6 
3 1 4 6 5 lO 
3 1 4 7 0 . 1 6 

H t t f c S * 
3 1 4 8 5 46 
3 1 4 9 0 0 
3 1 4 9 5 2 2 8 
3 1 S 0 0 63 
3 1 S 0 5 : 0 
3 1 S 1 C : 1 7 1 
3 1 5 1 5 I S 
3 1 5 2 0 2 1 3 
3 1 S 2 5 2 S 4 
3 1 S 3 0 2 5 4 
3 1 3 3 5 2 1 3 
3 1 5 4 0 0 
3 1 5 4 5 2 S S 
3 1 5 5 0 2 5 5 
3 1 5 5 5 : 0 
3 1 5 6 0 3 7 
3 1 5 6 5 . O 
3 1 5 7 0 2 1 3 

2 1 9 7 0 1 2 2 (S24> 
7 3 0 83 3 ( 1 6 6 1 
0 2 0 3 2 2 1 4 <S94. 
3 8 3 7 7 0 <119 . 
3 3 7 0 2 0 3 ( 3 3 1 ' 
9 8 0 1 2 2 2 ( 2 2 4 
0 3 8 3 37 ( 2 0 5 ' 
2 0 3 2 1 9 7 0 <402 . 
2 7 7 O 3 6 ( 2 3 9 
0 7 0 2 0 3 2 ( 2 9 5 
0 3 3 3 9 8 <216 ' 
122 2 7 7 0 ( 2 0 1 • 
3 8 7 0 2 0 3 ( 3 3 1 ' 
197 0 1 2 2 2 <323) 
0 3 8 3 3 7 <205 J 
2 0 3 2 7 7 0 <282) 
3 9 8 0 1 2 2 <261) 
77 0 3 8 3 • 1 2 0 ' 
0 2 0 3 2 197 ( 4 3 9 ) 
122 2 7 3 0 ( 1 9 7 ) 
3 1 7 5 0 2 0 3 <469) 
2 1 4 1 3 8 3 1 2 5 3 ' 
126 102 1 0 2 102 <492) 
1 2 6 6 0 3 2 4 <320; 
24 2 4 2 4 6 0 <136 ' 
124 1 2 6 6 6 2 <378) 
9 6 1 2 6 1 2 6 124 <396) 
6 6 2 6 0 6 ( 2 6 0 ) 
124 9 6 9 6 1 0 3 (SSO. 
126 1 2 6 12 12 <3341 
126 9 6 124 126 (50S 
1 2 6 124 6 0 124 (4401 
124 1 2 6 1©2 126 <3741 
1 2 6 1 2 6 14 2 8 ( 3 5 4 ) 
4 8 48 4d 6 0 ( 2 6 0 ) 
102 6 0 1 2 6 102 <516) 
6 0 6 0 1 2 6 102 <474) 
6 2 6 6 2 6 0 ( 3 1 6 ) 
6 6 6 4 6 0 2 <252) 
C6 6 0 6 0 6 6 <2541 
6 4 64 6 4 6 6 ( 3 2 2 ) 
60 6 6 6 6 66 <313 ' 
0 6 6 6 6 0 124 <332) 
6 6 6 6 124 72 <394) 
0 6 1 2 6 64 64 ( 3 8 8 ) 
6 4 64 64 1 2 6 ( 4 4 2 ) 
2 4 2 4 0 0 <43) 
2 4 0 6 4 64 ( 1 7 6 ) 
64 6 4 5 4 6 4 ( 3 2 0 . 
124 i e 1 6 16 ( 2 9 3 ) 
16 16 124 1 3 0 ( 3 0 2 ) 
1 3 0 1 3 0 13© 68 ( 5 3 3 i 
16 124 6 6 6 6 ( 3 1 2 ) 
66 66 6 6 124 ( 4 4 6 ) 
6 6 6 6 6 6 6 6 ( 3 3 0 i 
6 6 6 0 6 6 9 3 <356) 
8 2 7 4 7 4 7 0 <332 ' 
2 5 5 2 5 S 2 S 4 2 5 3 ( 1 0 8 3 ) 
2 1 9 2 0 2 6 6 0 <710) 
0 0 0 • 0 <0> 
0 2 3 S 2 S 5 1 7 0 ( 6 3 0 i 
1 7 0 2 5 5 2 5 5 0 <850 ' 
2 S 4 1 6 7 1 7 1 179 <10231 
2 2 7 1 2 7 1 2 7 2 2 7 1963 ' 
1 7 0 1 7 1 167 2S4 <1026) 
6 3 127 2 2 9 2 1 3 <334) 
2 S S 1 9 9 2 5 4 2 S 4 <1167 . 
2 5 S 2 0 5 2 1 3 2 2 9 <1101) 
6 3 9 9 127 9 9 <515 ' 
9 9 1 2 7 9 9 1 2 7 <5791 
2 S 4 1 9 8 2 5 4 1 9 3 <1102) 
1 9 8 2 5 4 0 2 5 5 <961? 
1 7 0 1 7 0 1 7 0 2 5 5 ( 1 0 2 0 ' 
7 3 1 6 1 1 2 5 <479) 
2 5 2 2 5 3 2 5 5 2 2 4 <1110 
2 2 0 2 2 2 30 3 1 <751) 
2 S 5 2 S S 2 S S 2 S S ( 1 2 7 5 ) 
127 6 3 31 7 <3SS> 
2 5 5 2 S S 2 5 4 2 5 4 <1210) 
2 4 3 2 2 4 7 3 1 <762) 
1 2 5 125 2 5 2 2 S 3 <B17> 
2 2 4 2 4 8 28 2 2 2 <977) 
3© 2 4 3 2 2 4 2 5 S ( 9 7 9 ) 
2 5 5 1 2 7 1 2 7 6 3 <327) 
7 192 2 2 4 2 4 6 ( 7 0 2 > 
2 5 4 2 5 2 2 4 3 2 2 4 <1232) 
3 1 6 0 124 1 2 5 <347) 
2 5 5 2 5 5 2 2 4 2 4 8 <12331 
3 0 2 2 0 2 1 6 24© <734) 
2 5 S 2 5 5 2 S S 1 2 7 <1116) 
6 3 3 1 7 192 <420 . 
2 4 0 2 4 8 ? S 2 2 5 4 ' 1 2 1 0 ) 
2 2 4 43 72 1 9 6 ( 7 3 8 ) 
I S 3 1 1 4 3 1 3 3 <543) 
1 8 3 5 3S 24© (3401 
137 2 0 1 1S3 2 4 9 ( 9 8 8 ) 
3 1 2 4 8 <62) 
2 0 1 2 0 7 1 3 6 2 4 S ( 9 1 2 ) 
3 2 16 30 1 1 2 12S4) 
4 4 I S 3 1 < 1 5 3 ) 
2 1 14 2 2 3 2 <106) 
2 4 0 2 4 8 1 3 6 1 6 8 ( 3 2 4 ' 
2 4 5 17 3 1 2 ( 3 1 6 ' 
4 60 163 1 7 5 ( 4 1 1 ) 
2 4 8 64 3 2 3 2 ( 5 1 2 ) 
4 8 5 6 4 4 ( 1 7 2 ' 
3 1 17 19 12 ( 9 4 ) 
32 32 2 4 0 2 4 3 ( S 8 0 ) 
1S2 19 2 4 3 1 4 S ( 6 9 5 ) 
1 3 0 2 2 3 0 ( 3 2 3 ) 
159 137 2 4 9 6S <762) 
6 4 1 2 0 2 1 42 ( 3 1 1 ) 
2 5 5 1 9 S 2 4 3 24 3 <1063) 
OS 1 7 0 2 5 4 2 5 S <1007) 
2 0 7 2 0 7 2 0 7 1 9 5 ( 1 0 1 1 ) 
2 3 1 2 4 0 2 4 8 2 5 5 <1229) 
127 1 9 5 2 5 5 2 3 1 <1063) 
3 1 2 5 5 2 5 5 2 5 4 <810) 
4 2 1 2 7 2 5 S 1 9 5 <6611 
2 1 9 2 1 9 17© 1 7 0 <9971 
2 5 5 1 9 5 2 1 9 2 1 9 ( 1 1 4 2 ) 
1 9 5 2 5 5 2 5 5 2 2 4 ( 1 1 4 8 ) 
2 5 S 2 5 5 127 1 9 5 ( 1 0 5 6 ) 
2 5 S 7 7 2 5 5 ( 7 7 9 ) 
254 0 5 4 2 1 2 7 <763) 
195 2 0 7 2 0 7 2 0 7 <10711 
1 7 0 2 5 4 2 S S 1 9 3 ( 9 5 5 ) 
2 4 3 2 4 3 1 9 5 2 5 5 ( 1 1 7 9 ) 
2 4 3 24 0 2 3 1 2 5 5 ( 1 2 2 9 ) 
1 9 S 2 S S 2 5 5 3 1 1863) 
2 3 1 2 5 5 2 S 4 64 ( 6 1 9 ) 
14 4 2 0 3 167 1 5 1 ( 8 2 5 ; 
13S 2 5 9 ( 2 9 4 ) 
2 2 9 1 6 9 1 7 7 1 6 1 ( 9 4 7 ) 
1 4 3 1 5 1 167 2 0 3 <919 • 
1 6 0 64 191 1 7 7 I 7361 
2 2 9 2 1 1 9 S <623> 
0 3 2 3 0 7 5 <189i 
8 7 79 7 1 0 (54©) 
10 2 1 0 2 3 0 1 0 6 ' .S60) 
9 8 1 2 7 79 8 7 <505i 
75 3 0 3 2 0 <290) 
114 1 0 6 2 3 0 2 1 0 ( 7 3 6 ) 
4 0 0 0 <14) 
4 3 3 9 54 4 6 ( 1 9 8 ) 

7 1 4 h S fc* J3S3! 
54 39 4 3 16 ( 1 9 3 ) 
0 2 5 2 2 4 4 2 3 6 ( 7 3 2 ) 
2 1 2 3 0 0 <443) 
1 2 7 2 3 4 2 1 3 2 5 S <692) 
127 2 4 0 2 3 2 2 S 4 ( 8 7 3 ) 
8 5 2 S 5 0 2 5 4 ( 7 6 3 i 
2 5 5 127 0 2 5 5 ( 6 5 2 ) 
2 3 4 127 03 2 5 S ( 8 9 2 ) 
0 2 S S 3 5 171 ( 7 6 5 . 
2 5 2 © 6 3 127 <696) 
1 7 0 2 5 5 127 2 S S ( 1 0 2 0 ) 
2 S 2 2 S 4 07 1 7 1 ( 7 6 4 ) 
2 5 4 2 5 5 2 4 0 127 ( 1 1 3 1 ) 
1 7 0 2 1 3 127 6 3 • <825) 
I S 2 5 4 2 5 5 1 7 1 <6951 
2 5 4 2 5 2 0 0 <S93) 
© 6 3 127 2 3 4 ( 4 2 4 ) 
2 3 S 0 0 0 <453) 

3 1 9 6 0 : 3 6 
3 1 9 6 5 0 

l\Vr% 1 1 ° 
3 1 0 8 0 0 

3 1 5 7 5 2 5 2 2 5 4 1 7 1 3 5 2 5 5 ( 1 0 1 7 ' 
3 1 S S 0 2 5 5 2 1 3 2 3 4 127 6 3 <892-
3 1 5 8 5 0 0 0 2 5 5 8S <340 
3 1 5 9 0 . 1 7 1 2 5 4 2 S 2 O © ( 6 7 7 . 
3 1 S 9 S 0 3 15 3 1 6 3 ' 1 1 2 ) 
3 1 5 0 0 : 1 2 6 1 2 3 2 5 4 2 4 4 1 9 2 ' 9391 
3 1 6 0 5 2 4 0 2 4 8 2 5 2 1 2 6 2 2 2 ( 1 0 8 3 ' 
3 1 0 1 0 127 4 7 2 4 4 25 4 1 2 3 ( 7 9 5 ) 
3 1 6 1 S 126 6 3 3 1 I S 3 (2381 
3 1 6 2 0 4 7 127 2 2 2 126 2 5 2 <774 . 
3 1 6 2 5 2 4 8 2 4 0 192 3 15 <698) 
3 1 6 3 0 3 1 6 2 1 2 7 122 2 5 2 (S94^ 
3 1 6 3 5 2 3 2 192 2 4 0 2 4 0 124 <1036-
3 1 6 4 0 2 S 4 9 4 6 3 2 3 2 3 2 ( 6 6 6 ) . 
3 1 6 4 5 2 5 2 122 1 2 7 6 2 3 1 15941 

15 3 2 3 6 3 9 4 <193) 
3 1 6 5 5 . 2 5 4 124 2 4 3 2 4 0 192 ( 1 0 5 8 ) 
3 1 6 6 0 : 3 I S 3 0 6 3 1 1 6 (2271 
3 1 6 6 S 12© 2 4 0 2 0 0 192 2 4 0 ( 1 0 0 0 ) 
3 1 6 7 0 1 2 0 2 5 2 46 30 15 ( 4 6 3 ) 
3 1 6 7 5 . 1 1 2 0 3 2 4 0 1 2 0 U 6 (6951 
3 1 6 8 0 6 3 3 0 15 3 1 1 <122) 
3 1 6 8 5 I S 3 0 4 6 2 5 2 1 2 0 <463) 
3 1 6 9 0 : 2 4 0 192 3 15 3 1 <481. 
3 1 6 9 5 6 3 127 127 2 5 S 2 5 S <827) 
3 1 7 0 0 1 9 2 2 4 0 2 3 2 2 4 4 2 4 2 <11S0> 
3 1 7 0 5 2 S 0 2 4 9 2 4 9 2 S S 2 S 5 ( 1 2 5 3 ) 
3 1 7 1 0 1 2 7 127 6 3 3 1 I S <363) 
3 1 7 1 5 3 2 4 9 2 4 9 2 5 0 2 4 2 <993) 
3 1 7 2 0 2 4 4 2 3 2 2 4 0 1 9 2 3 ( 9 1 1 ) 
3 1 7 2 5 14 2 8 5 6 1 2 0 1 1 2 (C.30) 
3 1 7 3 0 24© 2 4 0 192 112 S 6 ( 8 4 0 ) 
3 1 7 3 5 : 2 3 30 14 13 15 1102) 
3 1 7 4 0 . 2 4 0 2 4 0 112 12© 5 6 <768 ' 
3 1 7 4 S 2 8 14 3 1 5 15 <75) 
3 1 7 S 0 : 1 4 30 2 8 5 6 1 1 2 ( 2 4 0 ) 
3 1 7 3 5 192 3 I S 2 3 4 7 <230) 
3 1 7 6 0 7 9 9 5 159 139 192 ( 6 8 4 ' 
3 1 7 6 5 2 4 0 2 4 3 2 5 2 2 3 4 2 5 4 (124®) 
3177© 2 S 5 2 5 5 1 S 9 1 5 9 9 5 <923> 
3 1 7 7 5 7 9 4 7 2 3 15 3 ( 1 6 7 ) 
3 1 7 8 0 . 2 5 5 2 5 5 2 5 4 2 5 4 2 5 2 ( 1 2 7 0 . 
3 1 7 3 5 2 4 8 24© 1 9 2 3 I S ( 6 9 8 ) 
3 1 7 9 0 3 1 6 3 1 2 7 1 2 7 2SS <6©3) 
3 1 7 9 5 2 5 5 192 2 4 0 2 4 8 2 5 2 <1187) 
3 1 8 0 0 2 5 4 2S4 2 5 5 2 3 5 2 5 5 <1273) 
3 1 8 0 5 : 2 S S 127 127 6 3 31 <6031 
3 1 8 1 0 15 3 2 5 5 2 5 5 2 5 4 <782) 
3 1 8 I S 2 5 4 2 5 2 2 4 3 24© 192 <1136 ' 
3102© 3 12 16 39 SS (1651 
3 1 3 2 5 1 2 7 2 5 5 2 5 5 192 4 3 . .877) 
3 1 8 3 0 3 2 2 8 2 S 0 2 5 4 2 S S ( 9 9 5 ' 
3 1 8 3 S 2 5 S 2 S 5 2 S S 127 1 2 7 ( 1 0 1 9 ) 
3 1 3 4 0 6 3 3 1 I S 3 2 5 5 <367) 
3 1 8 4 S . 2 S S 2 5 4 2 5 4 2 S 2 2 4 8 ( 1 2 6 3 ) 
3 1 8 5 0 24© 192 3 15 3 1 ( 4 3 1 ) 
3 1 8 5 5 : 6 3 120 9 6 192 128 ( 5 9 9 ) 
3 1 8 6 0 1 9 2 2 4 0 2 4 3 2 5 2 3 0 ( 9 6 2 ) 
3 1 S 6 S 6 3 1 1 2 0 192 1330) 
3 1 8 7 0 : 9 6 120 6 3 3 1 I S ( 3 2 S ) 
3 1 3 7 S 3 1 3 6 30 <43) 
3 1 3 8 0 2 5 2 2 4 3 2 4 0 192 3 ( 9 3 3 ) 
3 1 3 8 5 : 1 5 3 1 6 3 1 2 7 127 <363) 
3 1 8 9 0 2 5 S 2 5 5 192 ,240 2 4 3 <1190) 
3 1 8 9 5 : 2 5 2 2 54 2 S 4 2 S S 2 5 5 <1270/ 
3 1 9 0 0 . 2 5 3 2 5 5 1 2 7 9S 3 9 ( 7 7 1 ) 
3 1 9 0 5 16 12 3 2 3 5 2 3 3 ( 5 4 1 ) 
3 1 9 1 0 2 5 4 2 5 0 2 2 8 8 4 8 ( 7 3 8 ) 
3 1 9 1 S 192 3 15 3 1 6 3 <3041 
3 1 9 2 0 127 1 2 7 2 S 5 2 S 5 192 <956 ' 
3 1 9 2 S - 2 4 0 2 4 3 2 5 2 2 S 4 2 S 4 <1243< 
3 1 9 3 0 2 S S 2 S 5 2 5 5 2 5 5 127 <1147) 
3 1 9 3 S 1 2 7 6 3 3 1 15 3 ( 2 3 9 ) 
3 1 9 4 0 , 2 3 5 2 5 5 2 5 4 2 5 4 2 5 2 11270) 
3 1 9 4 5 2 4 3 2 4 0 192 6© 126 ( 0 6 6 ) 
3 1 9 5 0 2 1 9 2 1 9 2 S S 2 1 9 102 ( 1 0 1 4 . 
3 1 9 S 5 6 0 3 6 6© 3 6 6 0 <252) 

6 0 1 6 5 2 5 5 © <516) 
6 0 1 2 6 2 1 9 2SS ( 6 6 0 ) 
2 3 1 1 2 6 6© 36 1672) 
3 6 0 0 1 6 5 2 8 5 <576> 
© 0 0 60 160) 

3 1 9 8 5 1 2 6 2 1 9 2 5 S 2 1 9 2 3 1 <10S0> 
3 1 9 9 0 1 2 6 6 0 3 6 60 16S <447. 
3 1 9 9 S 2 S S 2 2 7 2 2 7 2 2 7 2 2 7 <1163) 
3 2 0 0 0 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 <1133) 
3 2 C O S 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 ( 1 1 3 5 ) 
3 2 0 1 0 : 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 <1135) 
3 2 0 1 5 : 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 <11351 
3 2 0 2 0 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 ( 1 1 3 S ) 
3 2 0 2 5 : 2 2 7 2 2 7 2 2 7 2 2 7 2©2 < 1 H ©) 
3 2 0 3 0 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 (101©) 
3 2 0 3 5 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 ( 1 0 1 0 ) 
3 2 0 4 0 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 <1010) 

202 202 202 <10101 
3 2 0 5 0 : 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 ( 1 0 1 0 ) 
3 2 0 5 5 : 2 0 2 2 0 2 2 0 2 2 0 2 2 2 7 <103S) 
3 2 0 6 0 2 2 7 2 0 2 2 4 5 2 4 5 2 4 5 <11641 
3 2 0 6 5 : 2 3 8 2 3 3 2 3 8 2 0 2 2 4 5 ( 1 1 6 1 ) 
3 2 0 7 0 2 4 5 2 4 5 2 3 8 2 0 2 2 3 3 <1163) 
3 2 0 7 5 2 4 5 2 4 5 2 4 5 2 0 2 2 3 8 <1175) 
3 2 0 3 0 2 3 8 2 3 8 2 4 S 2 4 S 2 4 5 <1211) 
3 S 0 8 5 2 3 3 2 3 8 2 3 8 2 0 2 2 4 5 <1161) 
3 2 0 9 0 2 0 2 2 2 7 2 2 7 2 0 2 2 0 2 ( 1 0 6 0 ) 
3 2 B 9 5 . 2 4 S 2 0 2 2 3 8 2 0 2 2 3 3 <1125) 
3 2 1 0 0 : 2 0 2 2 0 2 2 4 5 2 0 2 2 3 8 <1089: 
3 2 1 0 5 2 0 2 2 3 8 2 4 5 2 0 2 2 0 2 <1039) 
3211© 2 0 2 2 0 2 2 3 8 2 0 2 2 4 5 <1089) 
3 2 1 1 5 2 0 2 2 4 5 2 3 8 2 0 2 2 3 3 <11251 
3 2 1 2 0 2 0 2 2 4 5 2 0 2 2 2 7 2 2 7 <1103) 
3 2 1 2 5 2 0 2 2 0 2 2 4 5 2 0 2 2 3 8 <1089) 
3 2 1 3 0 2 0 2 8 3 8 2 0 2 2 0 2 2 4 5 <1009) 
3 2 1 3 5 2 0 2 2 3 3 2 0 2 2 3 8 2 4 5 <112S) 
3 2 1 4 0 2 0 2 2 0 2 2 0 2 2 0 2 2 3 8 ( 1 0 4 6 ) 
3 2 1 4 5 2 0 2 2 4 5 2 0 2 2 4 5 2 3 8 <1132 . 
3 2 1 5 0 2 0 2 2 3 6 2 0 2 2 4 5 2 0 2 <1089) 
3 2 1 S S : 2 2 7 2 2 7 2©2 2 0 2 2 4 3 <1103) 
3 2 1 6 0 2 0 2 2 3 8 2 0 2 2 3 8 2 0 2 <1032) 
3 2 1 6 S 2 0 2 2 4 5 2©2 2 3 8 2 3 3 ( 1 1 2 S ) 
3 2 1 7 0 : 2 3 8 2 4 5 2 4 5 2 4 5 2©2 ( 1 1 7 5 ) 
3 2 1 7 5 2 0 2 2 3 8 2 0 2 2 4 5 2 0 2 <1089) 
3 2 1 8 0 2 4 5 2 3 8 2 3 8 2 3 0 2 0 2 ( 1 1 6 1 ) 
3 2 1 8 3 : 2 4 5 2 0 2 2 2 7 2 2 7 2 0 2 ( 1 1 0 3 ) 
3 2 1 9 0 2 0 2 2 4 5 2 0 2 2 3 8 2 0 2 <1089) 
3 2 1 9 5 : 2 3 8 2 0 ? 2 0 2 2 4 5 2 0 2 ( 1 0 3 9 ) 
3 2 2 0 0 : 2 3 0 2 0 2 2 3 8 2 4 S 2 0 2 ( 1 1 2 5 ) 
3 2 2 0 5 2 0 2 2 0 2 2 0 2 2 3 0 2 0 2 ( 1 0 4 6 ) 
3 2 2 1 0 2 4 5 2 0 2 2 4 S 2 3 8 2 0 2 <1132) 
3 2 2 1 3 2 0 2 2 0 2 2 4 5 2 0 2 2 2 7 ( 1 0 7 8 ) 
3 2 2 2 0 2 2 7 2 0 ? 2 0 2 2 4 3 2 0 2 <1073) 
3 2 2 2 5 2 3 3 2 0 2 2 3 3 2 0 2 2 0 2 11082) 
3 2 2 3 0 : 2 4 5 2 0 2 2 3 8 2 0 2 2 3 8 ; 1 1 2 S ) 
3 2 2 3 S . 2 4 S 2 0 2 2 0 2 2 0 2 2 0 2 <10S3) 
3 2 2 4 0 : 2 3 0 2 0 2 2 4 5 2 0 2 2 4 S <11321 
3 2 2 4 5 - 2 3 8 2 0 2 2 0 2 2 0 2 2 0 2 < 1 0 4 6 ' 
3 2 2 5 0 2 0 2 2 2 7 2 2 7 2Q2 2 0 2 <1060) 
3 2 2 5 5 2 4 3 2 0 2 2 3 8 2 3 8 2 3 8 <1161-
3 2 2 6 0 2 0 2 2 0 2 2 4 5 2 0 2 2 3 0 ( 1 0 8 9 ) 
3 2 2 6 5 : 2 0 2 2 3 8 2 4 5 2 4 5 2 4 5 ( 1 1 7 5 ) 
3 2 2 7 0 : 2 0 2 2 0 2 2 3 0 2 0 2 2 4 5 <1089) 
3 2 2 7 5 : 2 4 5 2 4 5 2 3 0 2 0 2 2 0 2 <1132) 
3 2 2 8 0 2 0 2 2 4 5 2 0 2 2 2 7 2 2 7 <1103) 
3 2 2 8 S 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 ( 1 0 1 0 ) . 
3 2 2 9 0 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 <1010) 
3 2 2 9 5 . 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 ( 1 0 1 0 ) 
3 2 3 0 0 - 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 <1010) 
3 2 3 0 5 2 0 2 2 0 2 2 0 2 2 0 2 2 0 2 <1010) 
3 2 3 1 0 2 0 2 2 0 2 2©2 2©2 2 0 2 ( 1 0 1 0 ) 
3 2 3 1 5 : 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 <1135) 
3 2 3 2 0 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 <113S) 
3 2 3 2 5 : 2 2 7 P27 2 2 7 2 2 7 2 2 7 ( 1 1 3 5 ) 
3 2 3 3 0 . 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 ( 1 1 3 S ) 
3 2 3 3 5 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 ( 1 1 3 5 ) 
3 2 3 4 0 . 2 2 7 2 2 7 2 2 7 2 2 7 2 2 7 ( 1 1 3 5 ) 
3 2 3 4 S 2 2 7 2 2 7 2 2 7 1 9 7 2 2 9 <1107) 
3 2 3 S 0 2 1 3 2 4 S 2 2 1 2 2 9 2 1 7 <112S) 
3 2 3 3 5 197 2 2 9 2 1 3 2 0 5 102 <945) 
3 2 3 6 0 . 1 1 0 2©5 2 2 0 1 1 1 2 0 5 (8S1 ) 
3 2 3 6 5 32 1 09 2 0 S 173 1 1 0 <679) 
3 2 3 7 0 2 0 5 19 112 2 0 S 131 <672> 
3 2 3 7 5 109 4 2 2 5 9 1 38 ( 3 0 5 ) 
3 2 3 8 0 0 17 4 0 2 0 5 (226> 
3 2 3 0 5 7 1 1 0 6 2 0 9 2 2 S 1 9 3 ( 8 0 4 ) 
3 2 3 9 0 2 1 7 2 2 1 2 2 5 2 4 1 2 0 9 ( 1 1 1 3 ) 
3 2 3 9 5 2 2 S 1 9 3 2 S 1 2 0 1 0 ( 8 7 0 ) • 
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In the software industry the whisper is ATARI... 
AT U.S. GOLD WE ARE SHOUTING 

I 
It s time the whispering stopped. 
The word on the street says the 
next twelve months will see 
Atari really take off. 

To reach these new round 
heights in computer gaming all 
you have to do is zoom down to 
your nearest computer store. 
You'll discover under the U.S. 
Gold Label possibly the widest 
range of software available for 
your Atari, at prices that won't 
•ring you back to earth with a 
bump. 

And we think that's something 
worth shouting about! 

Cassette Disk 

Bcach-Hcad 

Bruce Lee 

The Dallas Quest 

Pole Position 

Dropzone £9 95 £14.95 

Zaxxcm £995 

C o n a n £9-95 £14.95 

M L D o : £9 .95 £14 .95 

Pac-Man £9.95 £14 .95 

Dig-Dug £9 .95 £14 .95 

Dambusters 

Quasimodo 

NATO Commander 

Cassette Disk 

95 £14 

£14 9<5 95 £14 

£14 95 

£ 9 9 5 £14 95 

Blue Max £9.95 £14.95 

Drclbs £9-95 £14.95 

Bounty Bob Strikes Back £9 95 £14.95 

Ghost Chaser £9.95 £14.95 

Ollics Follies £9.95 £14.95 

Beer Belly Bert s 
Brew-Biz £9.95 £14.95 

Strip Poker £9.95 £12.95 

Aztec Challenge £8.95 

Caverns 
o l Khafka 

Forbidden 
Forest 

£8.95 

£8 .95 

£8.95 

O'Riley's Mine £ 9 9 5 

Snokie £9.95 

Battle tor Normandy £14.95 £ }4 . 95 

Combat Leader £14.95 £14 .95 

Tigers in the inow £14.95 £14 .95 

Knights of the Desen £14.95 £14.95 

£14.95 

£14.95 

£14 .95 

Spitfire Ace £9 .95 £14.95 

Solo Flight £9 .95 £14 .95 

F-15 Strike Eagle £14.95 £14 .95 

Selected U.S. Gold Software is available from all 
leading computer stores and major high street 

retailers. 

Dealers! For information on how you can 
become aUS. Gold stockist contact Centresoft. 

Lightning. Microdealer or other leading 
distributors or write to: 

U.S. Gold Limited. Unit 10. The Parkway 
Industrial Centre. Heneage Street. 

Birmingham B7 4LY 
-telephone: 021-359 8881. Telex. 5)7268 



Program 1. 0 POKE 1 3 3 , 7 • P 0 K E 6 3 1 , 7 6 : P 0 K E 6 3 2 , 1 1 1 P 0 K E 6 3 3 , 1 3 ' P 0 K E 6 3 4 , 8 2 P 0 K E 6 3 5 • 1 1 7 : P O K E 6 3 6 , 1 3 

10 P 0 K E 4 4 , 4 8 P O K E 4 0 * 2 5 6 , 0 CLR :HEW 

Program 2. 
0 DATA 15 . 2 4 0 / 0 , 5 3 , 3 2 , 0 , 2 1 3 , 9 2 , 0 / 2 2 1 , 113 
1 DATA 8 , 2 1 3 , 8 7 , 0 , 2 1 3 - 3 7 , 0 . 2 1 3 . 3 7 , 8 , 2 2 1 
2 DATA 8 7 , 0 , 2 2 1 , 11? , 0 . 3 3 , 2 2 0 , 0 , 5 3 . 9 2 . 0 
3 DATA 13 . 112 , 0 , 3 , 1 9 2 , 0 , 0 , 0 , 0 . 0 , 0 
4 DATA 0 , 0 , 0 , 0 . 0 . 0 - 0 , 0 , 0 . 0 . 0 
3 DATA 0 , 0 , 0 . 0 . 0 . 0 , 0 , 0 , 0 
6 DATA63, 2 5 2 . 0 , 4 2 . 1 6 8 . 0 . 4 6 , 1 8 4 . O 4 2 - 1 6 3 
7 DATA O, 4 2 , 2 3 2 . 0 . 4 3 . 2 3 2 , 0 . 4 7 , 168 , 0 , 5 3 
8 D A T A 1 7 2 , , 5 8 , 1 7 2 , 0 , 1 4 . 1 7 6 . 0 , 1 4 . 1 7 6 . 0 
9 DATA 3 . 192 , 8 , 3 . 1 9 2 , 0 . 0 . 0 , 8 , 8 , 0 
18 DATA 8 , 0 . 0 , 8 , 8 , 8 . 8 . 0 . 0 . 8 . 0 
11 DHTA 8 , 0 , 0 , 8 , 0 , 0 , 8 , 0 , 0 
12 DATA 0 , 3 5 , 4 2 , 1 , 8 3 , 3 4 , 1 , 3 5 , 4 0 , 3 , 85 
13 DATA 9 8 , 3 , 2 4 3 , 1 0 4 , 2 1 , 2 4 3 , 6 4 , 8 3 , 8 3 , 9 8 , 8 3 
14 DATA 8 3 . 9 3 . 5 , 8 3 , 9 8 , 3 , 123 . 1 0 6 , 7 , 2 4 3 , 64 
13 DATA 7 , 2 4 3 , 106 , 3 , 8 3 , 7 2 , 3 , 8 3 , 7 2 , 3 , 8 3 
16 DATA 8 , 1 , 33 . 8 , 1 , 3 3 , 0 , 0 . 84 , 0 , 1 
17 DATA 8 4 , 0 , 1 , 4 , 0 , 3 , 2 8 , 0 , 8 
13" DATA 1 , 8 8 , 178, 3 , 8 4 , 170, i e , 132, 138, 2 7 , 2 2 8 
19 DATA 130 . 9 1 , 2 3 3 , 0 , 8 2 . 1 3 7 . 4 2 . 8 3 , 8 6 . 3 4 , 2 1 
28 DATA 8 3 . 106 , 2 1 , 8 5 , 9 8 , 2 1 , 8 5 , 6 4 . 2 1 . 8 5 , 106 
2 1 DATA 3 1 . 2 4 5 , 9 8 , 3 1 , 2 4 5 , 1 0 6 , 5 , 2 4 3 , 104 . 3 - 83 
2 2 DATA 9 8 , 1 , 8 3 , 8 , 0 , 8 4 . 4 2 , 0 , 8 0 , 8 , 1 
2 3 DATA 8 4 , 8 , 1 , 4 , 8 , 3 , 2 8 , 8 , 8 
24 DATA 13 , 2 3 3 , 194 , 1 3 , 8 3 - 1 1 4 , 3 3 , 8 3 , 122 , 3 3 , 8 6 
2 3 DATA 9 8 , 2 1 3 , 9 8 , 1 3 2 , 2 1 3 , 1 3 4 , 184 , 2 1 3 , 178 , 1 8 3 , 2 1 4 
2 6 DATA 1 6 9 , 183 , 2 1 4 , 169 , 1 8 3 , 134 , 1 8 1 , 8 7 , 134 , 1 8 1 , 8 7 
2 7 DATA 170 , 8 3 , 8 7 . 1 7 8 , 8 5 , 9 2 , 1 6 9 , 8 3 , 9 2 , 169 , 8 3 
2 8 DATA 9 2 , 2 2 9 , 8 3 , 9 2 , 3 7 , 8 3 , 1 1 2 , 13 , 8 3 , 112 , 3 
29 DATA 8 5 . 1 9 2 , 0 , 2 1 3 , 1 9 2 , 8 , 2 3 3 , 8 . 8 
38 DATA 6 8 . 6 6 , 163 , 1 2 9 , 102 , 2 4 , 3 6 , 193 , 8 , 2 4 , 3 6 
3 1 DATA 3 6 . 1 2 6 , 6 6 , 1 2 9 , 8 , 8 , 192 , 176 , 1 3 6 , 2 4 0 , 136 
32 DATA 1 76 , 192 . 0 , 3 , 1 2 , 4 8 , 6 4 . 4 8 , 12 , 3 
3 3 DATA 8 . 192 . 160 . 1 4 4 , 136 , 1 4 4 , 160 , 1 9 2 , 0 . 2 2 4 . 132 
34 DATA 128 , 2 2 4 , 128 , 1 3 2 , 2 2 4 , 0 , 2 2 4 , 128 , 2 2 4 , 132 
3 5 DATA 128 , 1 2 8 , 0 , 3 8 . 9 6 , 1 2 8 . 1 5 9 , 6 6 , 3 0 , 14 
36 DATA 6 8 , 6 8 , 1 3 0 , 130 , 2 3 4 , 1 3 8 , 138 . 6 8 . 6 0 , 2 1 9 , 24 
37 DATA 2 4 . 2 4 . 2 4 . 2 1 9 . 6 8 , 7 , 3 6 , 2 8 8 , 8 , 4 , 2 
3 8 DATA 2 , 6 8 , 8 . 7 2 . 7 2 , 8 0 . 112 . 7 6 . 6 7 , 64 
39 DATA 3 2 . 3 2 , 3 2 , 6 4 , 6 4 . 6 7 , 140 , 2 4 0 . 1 3 8 . 193 . 2 0 2 

Richard Hamer and his 
CBM-64 in a duel to the 
death with Gruesome Gandy. 

40 DATA 1 78 , 1 4 6 , 129 , 1 2 9 , 1 2 9 , 1 2 9 , 1 9 3 , 162 , 1 6 2 , 146 - 146 
4 1 DATA 1 42 , 1 3 0 , 2 4 , 3 6 , 6 6 , 1 2 9 , 129 , 6 6 , 3 « , 24 
4 2 DATA 2 2 4 , 1 3 2 , 132 , 1 3 8 . 2 3 4 . 128 , 1 2 8 , 128 , 2 4 , 3 6 , 66 
4 3 DATA 1 43 , 1 3 7 , 7 8 , 3 8 , 2 3 , 2 3 2 , 1 3 8 , 1 2 9 , 1 3 8 , 2 3 2 , 176 
44 DATA 1 48 , 1 3 1 , 3 , 12 , 4 8 , 1 9 2 , 6 3 , 12 , 4 8 , 192 
43 DATA 13 . 4 8 , 2 8 8 , 8 , 4 , 4 , 2 , 1 , 6 6 , 6 6 , 66 
46 DATA 6 6 . 6 6 , 6 6 , 3 6 , 2 4 , 3 2 , 3 3 , 6 6 , 6 8 . 136 . 144 
4 7 DATA 1 68 , 192 . 129 . 1 2 9 . 1 4 3 , 1 4 3 , 169 , 169 , 1 6 3 , 6 6 
4 8 DATA 6 3 , 6 6 , 3 6 , 4 0 , 16 , 4 8 , 72. 1 3 6 , 3 3 , 18 , 18 
4 9 DATA 4 , 8 , 1 6 , 16 , 3 2 , 1 9 2 , 4 8 , 12 , 3 , 2 3 2 , 48 
3 0 DATA 12 , 3 , 0 , 0 , 0 , 8 . 8 , 8 , 8 , 8 
3 1 D A T A , , , , , , 3 , 7 , , , , , 2 3 3 , 2 5 3 , 1 5 , 3 1 , 6 3 , 1 2 7 , 2 3 5 , 1 2 8 , 1 2 8 , 2 5 3 , 

2 3 ? • 2 3 3 • 2 4 9 , 2 4 2 , 2 2 ? 
4 0 
3 2 DHTA48 . 224 
34 DATA 8 , 0 , 0 , 0 , 0 , 0 , 0 , 8 , 3 , 1 3 , 33 
33 DATA 2 4 3 , 2 4 3 , 3 3 , 1 3 , 3 , 3 , 1 3 , 4 9 , 2 4 3 , 2 4 1 , 33 
36 DATA 13 , 3 , 3 , 1 3 . 4 9 , 2 4 3 , 2 4 1 , 3 3 , 13 , 3 
37 DATA 3 , 1 3 . 4 9 , 2 3 1 , 2 3 1 , 4 9 , 1 3 , 3 , 2 8 4 , 2 8 2 , 2 8 4 
33 DATA 2 0 2 , 2 0 4 , 1 9 2 , 2 0 2 , 2 8 2 , 2 3 5 , 2 5 3 , 1 9 3 , 2 1 9 , 2 1 9 , 193 
3 9 DATA 2 3 3 , 2 3 3 . 2 8 2 , 2 8 6 , 1 9 2 , 2 8 6 , 1 9 6 , 196 , 1 9 6 , 192 
68 DATA 3 1 , 3 2 , 4 4 , 3 3 , 4 1 , 3 6 , 19 , 8 , 2 4 8 , 4 , 3 2 
61 DATA 132 , 143 , 3 6 , 2 8 0 , 16 , 1 9 6 , 5 5 , 1 3 , 3 , 3 , 12 
6 2 DATA 4 3 , 1 9 2 , 3 3 , 2 3 6 . 2 4 8 , 1 9 2 , 1 9 2 , 4 8 - 12 , 3 
6 3 DATA 0 , 8 , 3 , 1 3 , 3 1 , 6 3 , 127 , 127 . 1 2 6 , 129 , 197 
64 DATA 2 4 2 , 2 4 8 , 2 3 2 , 2 5 4 , 2 3 4 , 2 3 3 , 1 9 6 , 109 , 1 0 9 , 6 3 , 3 1 
6 5 DATA 15 , 3 , 1 9 1 , 1 6 3 , 3 4 , 182 . 2 5 2 , 2 4 8 , 2 4 0 , 192 
6 6 DATA 2 4 , 3 6 , 7Q. 1 3 7 , 145 , 9 8 , 3 6 , 2 4 , 8 , 2 4 , 40 
67 DATA S - 1 6 , 1 6 , 16 , 1 2 8 , 2 4 , 1 8 8 , 138 , 1 3 8 , 6 , 12 ' 
6 8 DATA 4 3 , 127 , 12 , 5 2 . 196 , 1 2 , 2 8 . 3 6 , 4 , 124 
6 9 DATA 3 2 , 3 2 , 63 6 3 , 136 , 2 4 8 , 3 8 . 3 2 , 1 5 , 2 4 , ?6 
70 DATA 124 , 2, 1 , 6 2 , 8 , 16 3 2 . 9 6 , 1 5 2 , 68 
71 DATA 4 0 , 1 6 , 6 , 10 , I S , 3 6 , 12 , 3 , 3 , 16 
72 DATA 2 4 , 3 6 . 6 6 , 3 6 , 2 4 . 3 6 , 3 6 , 2 4 , 8 , 2 0 , 36 
73 DATA 180 . 2 0 , 1 2 , 4 . 4 
100 FORT=0TG4 FORM-0TO63: PEADA : POKE204$+M+T'*64. A :HEXTM, T 
) 8 1 FORT =0T037 hQR f l - 0 7 07 ' P t ADA POKES192+M*T*S ,A NEXTM,T 
102 P1-JKE193-6 POKE631.-76 P0KE632 , 111 P 0KE633 . 1 3 P0KE634 . - 82 : 

PCKE633- 11̃ P0»"bo„<6 I 

THERE ARE six parts IO Deathtrap 64, each of 

which must be typed in and saved — separately 

from each other. The first is a short program, 

which relocates the start of Basic to make room 

for the graphical data. The second is the data 

for the graphics themselves. The third is the 

data for the continuous music/IRQ routine. My 

thanks must go to Paul Marzctti for his 64 Bar 

Blues articles, published in the October 1984 

issue of Your Computer. 

The fourth part is the row scrolling routine, 

the fifth part the moving routine — this reposi-

tions the sprites and works out whether they 

should be on the right or left-hand side of the 

screen. The sixth part is the program itself. 

When you have typed all o f this in, load the 

first part and run it — loading will continue 

automatically. When it has finished loading you 

will be presented with the options page. 

Pressing 1 will start the game. Pressing 2 

increases the time — decrease rate — the higher 

this is — maximum 4 — the slower the time 

runs out. Pressing 3 will increase the initial skill 

level which can be from 1 to 9 — the higher 

this number is, the harder the game is. Level 

1 has one chaser, level 2 two, and so on, up 

to level 7, which has, like level 6, the maximum 

of six chasers. Pressing four will change the 

chasers' IQ: I = Intelligent, D - Dunce.: 

You can use cither a joystick in port 2, or by 

keys which are as follows: 

Left — 2 

Right — X 

Up — I 

Down — J 

Scroll row left — Shift and 2 together — or 

fire button and left with the joystick. 

Scroll row right — Shift and X — or fire 

button and right with joystick. 

Warp — Function key F1. There is no joystick 

equivalent. 

Now for the game itself; You, Messy-Martin, 

must cross the dreaded squares which are 

inhabited by the even more dreaded Gruesome 

Gandy. Once you leave a square, it disappears, 

leaving a hole for you to fall through — if you 

do so you lose a life. You can cross from the 

far left side of the screen to the right side and 

vice versa — if you do this, the square you have 
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just left is not destroyed. Your objective is to 

reach the bomb, collecting bonus flags on the 

way, so that you can defuse the bomb before 

its timer runs out, and it comes to get you. 

I f you run into Gruesome Gandy on the way 

your nose will immediately seize up and he will 

crush your head. All this is done behind a cloud. 

I f you do manage to defuse the bomb it will 

be replaced by another for you to defuse. After 

you have defused five bombs you move onto 

the bonus screen (qv). 

While you guide Martin past Gandy, you 

must avoid the deadly Gandyish traps, the 

dreaded Ken-and-Shrimp bones. An added 

feature of this version is that you can — 

theoretically — scroll the row to your advan-

tage. I say theoretically, because it takes quite 

a bit of practice. Remember, when scrolling, 

that squares are deadly, as are Ken-and-Shrimp 

bones to poor little Martin. Study the scrolling 

pattern - ie. have a practice on level 1 — so 

that you learn how to scroll without killing 

yourself. Helpful keys are: 

F3 — Music on/off 

F5 — Pause/Unpause 

Shift F7 — Abort game and return to title 

screen. 

Commodore £ — Stop game, return character 

set to normal, turn off sprites — I used it 

when debugging my program, you may find 

it useful. 

I f you find yourself stuck, you can press the 

warp button. But beware — it may transport 

you to your death, since Martin's warp facility 

has been malfunctioning ever since Gandy met 

him on a hot summer's day. Your warp 

machine can only work for a certain number 

of times per level — this is shown as a yellow 

bar at the top of the screen. Your time is the 

red bar at the bottom. Once this has run out, 

you are on your own until you complete that 

level. 

When you have defused five bombs, you 

move onto the bonus screen, where you must 

try and get the flag — this is not always possible! 

Because sprites are used, you must aim towards 

the left of the flag — sometimes, you can lose 

your bonus because you are one pixel to the left. 

Press a key to start and press it once again 

to start your descent. The quicker you do it, 

and the higher the level, the bigger the bonus 

you will receive. After this screen, the skill level 

is incremented, and you go back to the first 

screen. 

Finally, i f you don't/can't type this program 

in, but would like a copy of it on tape, send 

a cheque/postal order for £2.50 made out to R. 

Hamer to: Deathtrap 64 Offer, 26 St. Barnabas 

Road, Emmer Green, Reading RG4 8RA. 

(program 5 and 6 on page 79) 

j t JT j t J* JF 

j r j r & j t r f p ^ r w s r 

Program 3. 
0 L » L * 1 ' l F L " 2 T H £ W . 0 f l I > 

1 I F L - 3 T M E N 7 1 3 

I ? B R T R 1 7 3 , 2 3 8 , 2 , 2 4 0 , 3 , 7 6 , 4 9 , 2 3 4 , 2 0 6 . 2 3 9 . 2 . 2 0 8 . 2 4 8 . 1 7 3 , 2 4 3 , 2 

2 8 i m T R 1 4 1 , 2 3 9 . 2 , 1 7 4 , 2 , , 1 8 9 - 4 8 , 1 9 2 . 2 8 1 , 2 3 5 , 2 4 8 . 7 0 , 1 4 1 . 1 / 2 1 2 

3 8 ! D f l T H l S 9 . 9 2 . 1 9 3 , 1 4 1 , , 2 1 2 , 1 8 9 , 1 3 6 / 1 9 4 , 1 4 1 , 8 , 2 1 2 , ' 0 9 , 1 8 0 , 1 9 3 , 1 4 1 

4 0 D f t T f » r , 2 1 2 , 1 8 9 / 2 2 4 , 1 * 6 . 1 4 1 , 1 3 , 2 1 2 , 1 8 9 , 12- 1 9 8 , 1 4 1 , 1 4 , 2 1 2 / 2 3 2 , 2 3 4 

3 0 D f l T R 1 4 2 , 2 , , 1 6 9 , , 1 4 1 . 4 , 2 1 2 . 1 4 1 , 1 1 . 2 1 2 , 1 4 1 , 1 8 , 2 1 2 , 1 7 3 , 2 4 1 

6 0 r f l T H 2 , 1 4 1 , 4 , 2 1 2 , 1 7 3 , 2 4 2 , 2 . 1 4 1 . 1 1 , 2 1 2 , 1 7 3 , 2 4 3 , 2 / 1 4 1 , 1 8 , 2 1 2 

7 8 D 3 T R 7 6 , 4 9 , 2 3 4 , 1 6 9 / - 1 4 1 , 2 , , 7 6 , 6 9 , 199 

8 8 F O R D - 3 1 0 O 8 T O 3 1 1 0 6 P O K E D - f l : N E X T . 

9 0 D ! M H T < 2 0 > . L T < 2 0 ) . H M < 2 0 > . L n < 2 0 ) , H B < 2 0 > / I J J ( 2 0 > 

i e © F C R f l * 8 T 0 2 8 : R E f l D H T < f l > , l . T < f i > : H H < 0 ) " M T < f l > L H < f l > " L T < R ? : K B < R > " H T < R > : L 8 C R > " L T < f l > ; H 

EXT 

1 3 8 OTTfl,,14,24,16,193,10,209,11,48,9,184,21,31.22,96,23,38,28.49-33.133,31•163 

1 4 8 D R T R 3 7 . 1 6 2 , 4 2 , 6 2 , 4 4 , 1 9 3 , 3 8 / 6 0 , 6 3 , 7 3 . 8 , 9 7 , 1 0 , 1 4 3 - 1 2 - 1 4 3 , 2 3 3 . 2 3 3 

2 8 0 P O K E 4 9 8 0 0 . 8 " P O K E 3 3 1 0 0 , 0 P C K E 3 0 4 0 0 , 0 P O K E 3 0 4 0 1 , 0 P O K E 3 0 7 O 0 . 0 P O K C 3 0 7 O I . 0 

2 8 1 F O R R - 0 T O 1 2 3 • KERBS P 0 K E 4 9 2 O 3 * * , H T < B> r O K E 4 9 3 0 3 * R , L T ( B > : P O K E 4 9 3 O 0 * f l . 0 

2 0 2 P O X E 3 8 1 C 0 * « , 8 P O X E 3 8 4 0 1 * R . H B < » ) : F 0 K E 3 0 7 O 1 * R , L B ( B > : N E X T 

2 0 3 P W E 4 9 9 7 4 , 0 : P C K E 3 0 2 2 4 , 0 : P 0 K E 3 8 3 2 4 , 0 : P O K E 3 0 3 2 3 . 0 : P O K E 3 0 8 2 4 . 0 • • ' W E 3 0 3 2 3 , 0 

2 0 4 FORf l « 1 2 4 T 0 2 2 4 REREB • P O X £ 4 9 2 0 8 * H , HT<8> P 0 K E 4 r c u 0 * R , L T < t > P O K E 4 9 S 9 0 * R , H f 1 C » > 

2 0 3 P O K E 3 0 1 0 3 * R , H n < 8 > : P O K 6 3 8 4 C O * R , H 8 < B > : P O K E 3 0 7 B 8 * f l , L B < B > NEXT 

3 0 0 D R T R 3 . 2 , 3 . 1 , 4 . i - 3 , 3 - 3 , 3 - 2 - 3 , 1 , 4 , 1 , 3 , 3 , 3 

3 1 0 I 1 R T R 3 , 6 , 7 , 6 , 7 / 3 , 6 , 3 . 6 / 2 / 3 , 1 , 4 , 1 , 3 , 3 , 3 

311 H R T H 3 . 2 / 3 , 1 , 4 , 1 , 3 , 3 , 3 , 3 , 6 , 7 , 6 / 7 , 3 , 6 . 3 / 6 , 2 , 6 , 3 , 7 . 9 , 1 0 , 1 0 , 1 0 

3 1 2 S R T R 1 0 , 1 1 , 1 0 , 8 , 6 , 0 , 2 , 2 , 2 , 1 0 , 1 1 . 1 0 , 8 , 6 , 8 , 2 , 2 , 2 

3 1 3 P R T f l l O , 1 2 , 1 3 , 1 2 , 1 3 , 1 0 , 1 2 , 1 0 , 1 2 , 1 1 - 1 0 , 8 , 6 , 8 , 2 , 2 , 2 

3 1 4 D R T R 1 0 , 1 J , 1 8 , 8 , 6 . 8 . 2 . 2 , 2 , 1 8 , 1 2 , 1 3 , 1 2 , 1 3 , 1 0 , 1 2 , 1 0 - 1 2 , 1 1 , 1 2 , 1 0 , 1 3 , 1 3 , 1 6 , 1 6 , 1 6 

3 1 3 E R T R 1 6 - 2 0 - 2 0 

3 2 0 E R T n . , 1 7 , 1 7 , 1 7 , 1 8 , 1 9 . 2 , 2 . 2 . 1 - 1 . 1 , 1 , 1 . 1 . 4 , 1 3 / 1 , 1 9 , 1 9 , 1 9 . 1 9 , 1 9 , 1 9 , 1 9 , 1 9 1 7 , 1 7 

3 2 1 E H T R 1 7 , 1 8 , 1 9 . 1 9 . 1 9 , 3 - 3 . 3 , 3 - 3 . 1 8 , 1 8 . 4 , 1 8 . 3 , 1 7 , 1 7 . 1 7 , 1 7 . 1 7 , 1 7 , 1 7 , 1 7 / 1 7 - 1 7 

3 2 2 E f l T H ! 8 , 1 9 , 2 , 2 , 2 . 1 , 1 , 1 . 1 . 1 . 1 . 4 , 1 9 , 1 . 1 9 . 1 9 , 1 9 , 1 9 , 1 9 , 1 9 , 1 9 , 1 9 , 1 7 , 1 7 . I S . 1 ? , 1 ? 

3 2 3 E A T R 1 9 , 1 9 , 1 9 / 3 / 3 . 3 . 3 , 3 , 1 8 , 4 , 1 8 , 3 . 1 7 . 1 7 , 1 7 , - , 2 0 - 2 0 

4 9 ? S - 3 4 2 7 2 

3 0 0 P O X E S * 2 4 , 3 1 P 0 K E S * 2 2 - 1 2 8 P O K E S + 2 3 - 2 4 4 P C « E S * 3 - 0 F C K £ S * 6 - 2 4 0 

3 0 3 P W E S + 1 2 . S 3 

3 3 0 P C X E S * 1 3 - 1 3 3 : P O K E S * 1 9 - 1 0 P 0 K E S * 2 8 . 1 9 7 P O K E 7 3 3 . 1 7 : P O K E 7 3 4 - 6 3 : P O K E S * 1 0 8 

3 4 0 P O K E 7 3 3 - 3 3 ' P C K E 7 3 2 . 8 ' P 0 K E 7 3 3 . 3 6 : P 0 K E 7 3 9 . 1 9 9 

6 3 0 F Q K E 2 , 1 2 3 - P 0 K E 3 1 1 8 3 . 1 2 3 

7 1 4 P O K E 7 3 0 . 1 LOHD 

7 1 3 I W E 1 9 8 / 6 P © K E 6 3 1 , 7 6 P 0 K E 6 3 2 , l l l P 0 K E 6 3 3 . 1 3 " P 0 K E 6 3 4 , 3 2 P 0 K E 6 3 5 . 1 1 7 P 0 K C 6 S S . 1 

3 

jr ^ jr JV jr S' jr *r jt ** 

!$ w » 

Program 4. 

0 D R T R R 9 , F F , 8 D , 2 0 , C B , R 0 , 4 D , B 1 

1 0 D R T R F B . . C 8 , C 8 . . 9 1 , F B , 3 8 , 8 8 , 8 8 

2 0 D R T R C C , 2 0 , C B , D 0 , F 2 , E R , E R , E R 

3 0 D R T R E R , E R , E R , E R , E R , E R , E R , 1 8 

4 0 D R T R R 9 , 0 8 , E 5 , F C , 3 0 , 3 R , 1 8 . E A 

5 0 D R T R R 3 , D 4 , 6 5 , F C , 4 C , 5 4 , C 3 , R 9 

6 0 D R T R 0 E , R 0 , 0 0 , 9 1 , F B , C 3 , 9 1 , F B 

7 0 D R T R R 0 , 2 8 , 9 1 , F B , C o . . 9 1 , F B , R 9 

8 0 D R T R 1 F , 9 1 , F D , R 9 , I E , 8 3 , 9 1 , F D 

9 0 D R T R R 0 , 0 0 , R 9 , 1 C , 9 1 F D C 8 R 9 

1 0 0 D R T R 1 D •» 9 1 , F D , 6 0 , 3 5 , F C 4 C , 0 0 

1 1 0 D R T R C 8 , E R , E R , E R , E R , E R , E R , E R 

1 2 0 D R T R R 9 , D 4 , 1 8 , 6 5 , F E , 8 5 , F C , 4 C 

1 3 0 D R T R 2 F , C 8 , 0 0 , 0 0 , 0 2 , 0 2 , 0 0 , 0 0 

1 4 0 D R T R R 9 , 5 0 , 8 D , 2 0 , C B , R 0 , 0 2 , B 1 

1 5 0 D R T R F B , 8 8 , 8 8 , 9 1 , F B , C 8 , C 8 , C 8 

1 6 0 D R T R C C , 2 0 , C B , D 0 , F 2 , E R , E R , E R 

1 7 0 D R T R E R , E R , E R , E R , E R , E R , E R , 1 8 

1 8 0 D R T R R 9 , 0 3 , E 5 , F C , 3 0 , 3 R , 1 8 , E R 

1 3 0 D R T R R 9 , D 4 , 6 5 , F C > 4 C . . C 4 , C 8 , R 9 

2 0 0 D R T R 0 E , R 0 , 2 6 ; 9 1 , F B C 3 , 9 1 , F B 

2 1 0 D R T R R 0 , 4 E , 9 1 , F B , C 3 , 9 1 , F B , R 3 

2 2 0 D R T R 1 F , 9 1 , F D , R 9 , I E , 3 3 , 9 1 , F D 

2 3 0 D R T R R 0 , 2 6 , R 9 , 1 C , 9 1 , F D , C 8 , R 9 

2 4 0 D R T R I D , 9 1 ; F D , 6 0 , 3 5 , F C , 4 C , 7 0 

2 5 0 D R T R C 3 , E R , E R , E R , E R , E R , E R , E R 

2 6 0 D R T R R 9 . D 4 , 1 8 , 6 5 , F E , 3 5 , F C , 4 C , 9 F , C 3 

3 0 0 F O R T = 0 T O 2 1 ? • R E R D R S : L $ = L E F T $ T . R f - , 1 > : 

R $ = R I G H T $ < R S , 1 > : L = R S C C L $ > : R = R S C C R $ ? 

5 1 0 1 F L > 6 4 T H E N L = L - 5 5 : G O T O S 3 0 

5 2 0 L = L - 4 8 

5 3 0 I F R > 6 4 T H E N R = R - 5 5 G O T O 5 5 0 

5 4 0 R = R - 4 3 

5 5 0 X = C L * 1 6 > + R : P 0 K E 5 1 2 0 0 + T , X : N E X T 

1 0 0 0 L O R D 
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NOW AVAILABLE FOR YOUR COMPUTER! 

FOOTBALL 

Available SPECTRUM 48K £6.95 COMMODORE 64 £7.95 
NOW for AMSTRAD CPC464 C7.95 

SOFTWARE STAR is the NEW 
game from Kevin Toms, who 
designed the Software Classic -
FOOTBALL MANAGER. 
SOFTWARE STAR allows you to 

game launches, advertising, 
financial problems and more while 
trying to produce chart 
topping successful games. 
One other thing, SOFTWARE 
STAR has that gripping try your hand at running a STAR has that gripping 

successful software company. You Addictive quality that all 
have to cope with staff problems, Kevin's games have! 

NEED WE SAY MORE 

FOOTBALL MANAGER 
is available for the following 
computers:-

AMSTRAD CPC 464 £7.95 
COMMODORE 64 £7.95 
SPECTRUM 48K £6.95 

ELECTRON £7.95 

BBC MODEL B £7.95 
ORIC 48K & ATMOS £7.95 
DRAGON £5.95 
2X81 16K £5.95 
VIC 20+16K £5.95 
(soon for MSX) 

Available From WttSMlTH .ihd "•••••'l (sotebted titles) 

_ mailorder. 
Send ChequeS/P.O.'sio:-

AODICTIVE GAMES 
7a Richmond Hill. Bournemouth, Dorset BH26HE. 



Program 5. 
1 DATA 169, 28, 133, 233, 169, 203, 133, 234, 160. B, 24, 177, 233 
2 DHTP 113, 231, 143, 231, 76, 112, 203, 234, 234, 234. 234, 20O. 192 
3 DATA 16, 208, 237, 36, 24, 132, ie6, 170, 169, 0, 36, 42, 224 
4 DATA 0, 240, 4, 282, 76, 120. 203, 13, 16, 203, 141, 16, 208 
3 DATA 76, 37, 203, 24, 132, 106, 170, 169. 233, 42, 224, 0, 240 
6 DATA 4. 202. 76, 94. 203, 43- 16, 238, 141. 16. 203- 76. 37 
7 DATA 233. 281- 0- 203. 9 , 169, 1, 209, 233, 208, 191, 76, 63 
8 DATA 233- 231- 233. 238. 184, 169- 233. 289- 233, 238, 173. 76. 88 
9 DATA 233. 96- 0, 0. 2. 2. O, B. 2- 2, 0, 3, 2 
10 DATA 2, 0. O- 2 . 2, 3- 0. 2, 2, 8, 8. 2 , 2 
100 FORT-32001T032130 REABR • PCKET, A NEXT 
103 P0KE32680,24:POKE32601,76•PCKE32602,70 = P0KE32683.203 
110 POKE198,7:P0KE631,76 P0KE632,111-P0KE633<13 P0KE634,82 P0KE633,U 7 P0KE636.1 
3 

Program 6. 
0 PCKE33272,24:MXE730,O-POKE33280,0'FOKE33281-3 SF- l rDR-l C * " " I " 
1 L$«=-Z" RS»="X" L I . * - " * " : RR t * "V :US*e • I * : »Sl=- J" • V"33248:S®34272 
3 DII1IIX<16>-DY<16> 
4 F0KT-1TD3 MS<T>"3O0 NEXT:H*<1)»-OSV H*<2>--HRIJ-:H*<3>-'NEC" :M«4>-*IILK" 
3 HJ<3>="YLY" V53243 '3*34272 
6 F0RTaOTO7 P0KE2368*T«3-PEEK<8344*T>:P0KE2369+T»3,PEEKC3332+T)•FOK£2378*T*3,3 
7 P0K£2383*T*3,P£tiK(&368*T) :P0KE23S4-»T»3,PEEK<836S*T> -PCKE2383*T#3, 8:NEXT:F0RT-4 
8T062 
8 P0K£2368*T,8:NEXT : POKE630,235• FCRT=9472T09479:POKET, 233 NEXT:0-36323 • FX-32330 
:DV=DX*1 
9 POKES-1800,24 • P0KE2,123:P0KE31100. 123 • GOSUB10 POKEV*37, 10 P0KEV*21.0 = P0KEV*3S, 
0 GOTO19 
10 PRINTTXI CCPYRIGHT 1983 BY R HAflER" 
11 pRiHT-ra M3 QQQ 8 9 ® Has aea n 
12 PRINT-8 c a a a a a a e a a a o a a - ; 
13 PR INT "0 0 3 a a a a a a o o o o a a-; 
14 PRINT"0 3 i n M M 8 aaa a aaa caaaa aaa-; 
13 PRINT"0 0 2 Q G a a o a an ® a a-
16 PRINT"®- a a o a a e o a a o e a a-
17 PRINT-a» 0 333 8 5 a e a a a a a a a*4*-
18 PRINT"SV GAUDY GRAPHICS FOR YOUR COMPUTER"=RETURN 
19 PCKE5184 J.141:POKES1042,8:P0KE31B43,212:P0KE3l847,141:P0KE31843,7 -PCKE31849,2 
12 
23 PRINT-*)PTICffS V :PRINT' START GKlzV -PRINT"2 DECREftSE RATE "DR" II 
21 PRINT-TO SKILL'SF' l l • :PR!NT-» CHASER "CiTTTTTT 
22 FCWT-ITOIBOC 
23 GE TR* VVAL < H*):1FV<10RNO4THENNEXT • OOSU310: C-0T033 
26 0NVG0T098,30,35,37 
38 3R«DR*i:IFDR>4THENDR*l 
31 PRINTSPCC 13>DR".T :G0T022 
35 SF-SF*1:IFSF>9THENSF«1 
36 PR:HT-HC"SPC<7>SF"Tn" GOT022 
37 IFCS*"! "THEfiCf-"D" :G0T039 
38 IFC*--D"THENC*-"I" 
39 PRINT"KGCC"SPC<9>C*HT77TT : C0T022 
30 PRINT-WIGM SCC«£S-JM" F0RT"lT03:PRINT,T-lBrHS<T>,H»<T>:PRINT:NE:XT 
31 FORT»1TO10038:N£XT:OOSUB10:OOTO20 
'J8 V-33248 • S-34272: FC«T-V*48T0V*43 POKET.8 - NEXT - POKE730,1>K5-M6< 1 > : SC-0 • KE-3 = SX-
SF 
99 FORTB31841TO31043 POKET.234•NEXT:FORT-51047TO31849:POXET,23<:NEXT:PCKE34279.0 
:POKE342S0,0 
103 30-0:P0KE750.1•POKES+24,8:POKEB1100,8:POK£33263,PKX <33263)RND239 
10! FRINTTJJECORE HEN HI SCORE"SPRINT"* 8"TRB<38)KSTT7' 
102 FRINTTABC17>;:FORT-ITOME:PRINT-0*;:NEXT:FRINT 
103 L»8:PRINT: FORT" 1 TO 10: PRI NT' ) £ )£ ] £ ] £ }£ ] £ )£ }£ ] £ ] £ }£ 3£3£7£ 3 £3£1£3£3£ 3 
104 P R I N T " : f « X T 
103 FORT=8TOINT<RND<n>!8):X-(!NT(RNDa)»20)»2>+<rNT<ltNDCl>«l0)*80) 
186 POKEX*1144,33*INT(RND(1>B43 
187 POKEX* 1143,37 : POKEX* 1104- 32:PCXEX*1183,39PCXEX*30416, J3: P0KCX*33417,8 
108 P0KEX*33457,8:NEXT:X"0 
l i e F0RT"1T0SK*3:X«<INTCRWK l>f20>*2>+< INT(RND< 1)*10)*88) :.IFX"8THEKT"T-1 :NfXT 
111 POKEX+1144,40:POKEX*1143,41 
112 POKEX*1184,42 POKEX*1183,43 = PCKtX*33416,l = P0KEX*33417,1:P0KEX*33436,1 
113 POKEX*33437.1:NEXT:X*8 
120 BX=<IHT(FNO<l>»20)»2>-BY»<INT<RND<I>*10)*2rX-aX*8YM0 
121 PCKEX+1144-44 :PCXEX*U43,43 
122 PCKEX*1184,4$:POKEX*1183-47 P0KCX*33416-12-POKEX*33417,12:POKex+35436,12 
123 PCK6X*33437.12-X-8 
138 PC<fe840.32 FORT-2841TO2046:POKET,33 NEXT = POKE^*/ , 37 
131 Va33Z48:FORT-VTOV*13: POKET,0:NEXT:POKEY*16/8; f OXEV+29,0:PCKEV+23,0:l'(JK£V*20, 
127 
143 P0KEV#24 POKEV*I,74 
141 FOKEV+21,235 
149 SL=SK IF$L:>6THSNSI_=6 
153 FORT-1TOSL X-24 » <IHT < RND U)»20 >•16>"Y-74* <INT < RNSC1> »1e)•16 > : I FX»80RX= 1 THEN 1 
33 
131 2»2#T: 1F50233TKEHFCKEV* 16,PEEK(V*16>CR2TT :X=X-236 
132 P0K£S'*2,X"POK£V*Z* 1, Y: IFPEEK<V*Z>>PEE»;<V>fiHDPEEK<V*2*l>-PEEK<V*lMHENT-T-l 
133 NEXT

160 FORT-1TO40-SK:POKE1S33+T,160•P0KE56233+T,2:NEXT:FORT=1TOSX = P0KE33373*T,7 
161 PGKEl 103*T, 16e: IFT>3STME».Ufl=T • TT-40-SK • T=8: GOTO 180 
162 NEXT:wfl=T-l TT-40-SK 
130 RE.1 
199 i>0-<£53265,PEEK<33265JORI6;POKE758,0 -P0KE2,8:POKE51183,0:FORT«1TOIOO:NEXT:POK 
ES*24,31 
200 IFHS<SCTHENHS-SC 
201 A*=--:PftINT-aS"SC,,-HS 
260 1FA»<>"MTHEN389 
300 FORT-OTO13:POKECX*T,0:NEXT:1FCJ-"I"TMEH310 
302 FORT=lTOSt-; EX«0X*T»2' £Y-DY*T»2 • XX-IHT<RHD< 1 )*4> : IFXXx0THENPOKEEX, 235 
303 IFXX-1THENPCKEEX.1 
304 IFXX=2T HENPOKEEY - 235 
385 IFXX=3*HENPOKEEY-I 
386 C0T0323 
318 XX=PEEKCV>-<<<P££K<V+-16)ANSI)"I>»256):F0RT'«1T0SL E>:=DX*T»2 EY«DY*T»2 
311 V*PEEK<V*J*T«2>-YY-PEEK<V* 1 > •' IFY>YYTH£NPOK£EY-233:G0T0328 
312 X-PEEK(V* T t 2 ) -< < C PEEK < Y*16)ANC2 TT >-2TT >»256> 
313 1FX<XXTHtrff'OKEeX,1•G0T03Z3 
3I4"IFX>XXTHENPOKEEX,235:GOT0323 
313 IFY<YYTHENPOKEEY.l 
320 P7"2TT: PY-PEEK< V* 16>ANDP2:C-PEEK<EY) : 1FC-235THENC̶1 
321 D=PEEK(EX>:IFC=233TMENBc-l 
322 P*P£EK(V*2fT):IF<P+B<24BHDPY=0>OR<P*D>72flNDPY^PZ>TH£NPOKEEX,0 
323 R*PEEK<V+1*T»2> : IPR*C<74CRR*O218TKEr^OKEEY,0 
328 NEXT 
330 G£TA*:Z"0 
331 P2»31-CP££K<Q>AND31) 
332 IFAJ=LS»0RP2-4THEK'>CxeDX,233;2«-l 
333 irH*-RS»0RP2-8THENP0KEDX,l:2-l 
334 IFftf«US»ORP2=lTHEN2--40:Pa<EOV.233 
335 IFA»=DS«ORP2-2TH£N2-43:POKEDY, 1 
336 IFR*»IX«0RP2*28THENZ̶ 103: OOTO1138 
337 IFHS-RRJ0P.P2"24THEN2-133: GOTO 1180 
338 IFZO0ORAJ---THEN338 
339 IFAfrUH*THENICOO 
340 IFA*--"-PNOPEEKC733>-0THENPOKE733-17:P0KE733/33:C0T0342 
341 !FA*»"•"FNOPEEK < 733><>8THENP0KE733,0:P0KE733-0 
342 IFA*--«"T»€N9 
343 1FAJ<>"¦«-T«N343 
344 GETRJ: IFA»<>"ir THENJ44 
345 1F ---TMENP0KE33272,21:P0KEV*21,8:STOP 
346 GOTO300 
333 PY=PEEK<V*16)flNDl:IFASS<Z)-40THEN333 
332 P"P£EK<V>*Z:IF<P<24AN3PY»0)0R<P>72ANDPY-l>THEN2-0'POKEDX.0:GOTO!388 
333 GOT0389 
333 F*PEeK<V*mZ/40: IFP<74ORP>2l8THEN2-0 POKEIIY-0 
389 PO>:E231,0 P0KE232-289 
391 FORl.̃OTOl3: SY332001: NEXT 
392 T=PEEK<V*30) 
396 SSB<<PEEK<V)-24>/8>*<(PEEKCV*1>-74?»3>*1144:PY»PEEK(V+16)RND1:IFPY»1TKEKSS»S 

DEATH TRAP 64 
S * 3 2 
3 9 7 T-PCEK<SS) 

3 9 8 IFT-44THEN401 

399 I FCPE£K<V*38 ) f tND l ) « lTH tN788 
401 G«0-PECK<323OO) »2H«0-PECKC32301>*8O : I FO—310THENG-2 

4 0 2 IFH»-204O0THENH-88 
^03"TFG-OnnC» I-8THtN403 

484 SR»SS»G*H :PCKESR ,32 P O K E S R * 1 , 3 2 : P C K E S R * 4 0 , 3 2 • P O K E S R * 4 1 , 3 2 : S C - S C * 1 0 

4 8 3 IFT»28Tt«EN383 

4 3 6 IFT-4OORT-32THEN700 
4 0 7 : F T O 4 4 T h £ N 4 3 0 

4 0 3 E O - E O ' l 

4 0 9 FORT* 1984*TTT01984STE ' ' -1 : 1 "0KE3*7 , 46 : P0KES*8 . 233 POKET>32 :SC-SC*21 
410 !FHS<SCT»«NHS=SC 
4 1 1 P R I N T - W S C , . , K 3 FOKES*7 , 0 POKES*8 .O:HEXT 

4 1 2 IF BO=3TM£N4083 
4 1 3 TT-40-SK 

4 1 6 FC R T - 1T 0T T : P 0< £ l 9 33 *T , 160 P 0 < E 3 6 2 3 3 * T , 2 NEXT 
417 X-1144*BX+BYf40 : POs'EX. 2 8 = POKEX* 1 . 2 9 : P C K E X » 4 0 , 3 0 : P O K E X + 4 1 , 3 1 : X « X * S : P O K T X - 1 4 : P 
C K £ X * 1 , 1 4 

4 1 8 P0KEX*40 . 14:P0KEX*41 . 14 
420 BX« ( INT<RND< 1 > »23> *2> : SY=( I N T C R N K l > «10>«2> :X«BX*BY»40 

421 P O K r x * : i 4 4 , 4 « : F O K E X * l I 4 3 : 4 3 

4 2 2 P 0 K £ X * U 8 4 . 4 6 POKEX*: 183-47• P0KEX*33416-12 P0KEX*33417 1= P0KEX*33436 12 

4 2 3 FOKEX*33437-12 :X «0 
4 2 3 G 0 T 0 2 W 
430 F0RT«1 T01Z33TEP3:P0KES*7-43 • P 0 K E S « 3 . 2 1 3 SC-SC*3" !FSC>HSTHU4G-SC 

431 PR INT-WTSC . - .KS POKES+7,3 P0KES*8 .8 :NEXT 

435 X-SS :POKEX, 28 :POKEX+l . 2 9 P0KEX*48 , 30 P0KEX*41 ,31 X »X*S :POK . r / , 14 POKEX*! . 14 
.436 P0KEX*48 ,14- POKEX*41 ,14 

GOTO200 

500 PCXES'* 16, PEEK<V* 16>Af l0127 : TT-TT-C 1/HR> :P0KETT*1983- 32 IFTT>"0THEN20t5 

309 FOKEY*28.127 P0KEV*46.12 
310 P 0 K E V * 2 1 , 2 S3 POKEY*14-8 P O K E V * 1 3 , 0 • P C » X 2 0 4 7 , 3 7 : X - l lAA « F X * B Y » 4 0 : P 0 K E X , 3 2 : F O K E 
X * 1 . 3 2 

511 B X » 2 4 » R t « 8 BY=74*BY»3 BZ^BX IFBX>Z33THENrX=FX-236 :PCKEV*16 ,PEEK<Y* l6>0«128 
3 1 3 PC>r j ;X*40 .32 ;POKEX+4j-32 P0KEY*14 ,BX P C » t e v * 1 3 , B Y » P E E K < V > PP-12 
3 1 6 V ^ P £ £ K < V * 1 > : I F ( P E E K < V * ! 6 ) f t N D l ) 3 l T H E N X = X * 2 3 6 

3 1 9 P P » P F - . 0 3 I FFP>-1THEW0KE732 ,PP 

320 1FBZ<XTKEMBX=BX*2: IF5X«236THENPOKEV*16.PEEKC/*16>0K128 P 0 K t v » l 4 , 0 • B X = 0 

321 IFF2>XTHENFX»BX-2: I F I X — 2THENPCKEV*16-PEEK<V*I6>PN0127"POKEV* 1 4 . 2 3 4 F / 3 2 3 4 
522 IFBY<YTHENBY=BY*2 

3 2 3 IFBV9YTHEKBYcEY-2 
324 ^Z-BX^1F<PEEK<V*16>AND128)-128TMCN3:»BX*236 

-323 PCKES+7 .233 : FOKES+8- 30 • POKEV* 13 , BY: POKEV* 14 , BX • POKES • 8 , 0 I F J Z O X O R B Y O Y T H E N 3 
19 

3 2 6 P C K E S * 7 , 3 
3 3 0 FCRT-1 T033-'G»33263;PCIK£G, <P£EK<0>AND248)*INT<RNII ( 1 >»R> 

331 FCKEG*5, <P£EK<G*3)ANB248>*INT(RHD< 1 X 8 ) ' ^ X T : P O K E G , (PEEK(GJRN32455*3 
3 3 2 P0KCG»3 , <PEEK<0*3) f l f « i248> 

3 3 3 PCKG2C47 ,36 PC»<£V*37.11 ' P0K£V*38-15 : P0KEV*46 . 7" P0KEV*21 - 1 2 8 : P 0 K E V * 2 8 . 2 3 3 FOW 
T=BYTC8STEP-1 

336 POKEV+13, T :NEXT:P0«XY*21 -233 r P0KEV*33-0:POKEV+37-10 nE-HE-1 = !F«:« .OTHEN20O0 

340 FCRT-1T040-SK:POKE1983*T .160 :P0KE36253*T .2 :NEXT 
341 TT-40-SK 

3 4 9 P 0 K E 1 8 3 1 * M t , 3 2 
330 BX»< INT<RND< 1 ) » 2 0 ) » 2 > BY« ( INTCRNDO ) « i e » 2 ) X«BX*BY«40 
551 PO ' ' EX»1144 . 44 : P0KEX*1143 , 43 

5 3 2 P O < E X » l 1 8 4 , 4 6 : P O K E X + l 1 0 3 , 4 7 : P O K E X * 3 3 4 1 6 , 1 2 : P 0 K E X * 3 5 4 1 7 , 1 2 : P O < E X * 3 3 4 3 6 , 1 2 

3 3 3 POKEX+33437 ,12 :X«8 

334 POKE732- IOGOTO208 
780 PO<E2847 , 3 6 P0K£V*37 . 1 1 POKEV*38 ,15 : PCKEV+46 .7 :P0KEV*21 ,128 :POKEV+28-233 

701 POKEV* 14 .PEEK<V> POKtV*16-PEeKCV*16 )0«<<PE£K<V»16>A> i I ! l ) »128 ) C0RT»PEEK(V+1 )T 
O05TEP-1 

702 FOKEV+13. T NEXT : P0KEV*21 , 253 POKEV*38 ,0 :PCKEV*37 ,10 : f1E»nE-l = IFf1E«0THEN2030 
783 PO<E1081 • f l E , 3 2 
734 POKESS-28 :POKESS*1 - 29 :POKESS*40-30 :P0KESS*41-31 •BB»SS*S 

703 P0KE8B. 14 P<XE8B*1 , 14 POKEBB+40-14 :PCKEBB*41 -14 
9 9 9 GOTO208 

1008 :FWl»eTHEH260 
1001 PCKE1183+UR.32UH-KR- : U - I N T < R H D < 1 > » 2 0 ) » I 6 : T « I K T < R K D C 1 ) » 1 0 ) » 1 6 P0KEV*1 . 0 
1032 U»U*24 : T-T+74 - PCKEV* 1 6 , PEEKCV* 16JPNXI234: IFU>233THEMJ«U-236: P3KEV* 16 , PEEK<V* 
16J0R1 

1003 FORI.-1T02 FCRK-8T013:POKE33280 ,N P 0 K E 3 4 2 7 9 , 4 6 P0KE34283 . 2 3 3 ' P 0 K C 3 4 2 7 J , 0 

1004 POK£342S0 ,8 :NEXTM,L : POKE33280 . 0 :PCKEV ,U :P0KEV*1 ,T GOTO260 

1180 1 4 4 * < < P E E K ( V * l ) - 7 4 ) » 3 ) : Y * I N T < X / 2 3 6 ) : X X - X - Y H 2 3 6 : P 0 K E 2 3 1 , X X : P O K E 2 3 3 , X X 

1101 YY-X: ZZ-Vt-: YV»YY*33 = IFZ<0THtNYY-YY"3U : CZ-ZZ*38 

1102 2X=-»EEK<W> 

1103 CC=3 : IF1144*B, /»43»XTK{;NCC"1 

1103 P0KE232 .Y :P0KE234 ,Y : I FZ<0THENSYS31312 : I FCCTH£NBX»BX-2 
1113 IF2>3TMENSYS31203 IFCCTMCN8X-8S*2 

1123 IFZX<>43<*iDZK<>44THEN389 
1121 POKEZZ ,ZX :POKEZZ* I , ZX*1 : POKE2Z*40 . ZX+2 "POKEZZ+41 ,ZX*3 

1122 Z Z ° Z Z * 3 IF2X-40THEhPOKEZZ. l P0KEZZ*1-1 P0KEZZ+40,1 P O K E Z Z * 4 1 . l : 0 0 T O 3 8 9 
! 1 2 3 POKEZZ . 12 :POKEZZ*1 . 12 POKEZZ*40 , 12 POKEZZ+41 , 121FZ<0TNENBX=35 
1124 !FZ>0TNENBX^0 

1123 POc:e323e0,O PC>KE32301,0 G0T0383 

1300 P»PEE>'.<Y* 16>AND1 : IFP=1T»«NPC«EV*16,PE£K<V+16)RNI>234 POKEV,24 00T01332 
-.301 P » : £ V * 1 6 , P E E K ' V * 1 6 ) C R l POKEV,72 
: 3 0 2 P0KE323C3 , 9 •P0KE32301 . 8 :G0TO38 9 
1999 S ' 3 4 2 7 2 V-33248 :SC-1300 M*«- " : R » * " X " : L » = " Z -

2300 P W : E 7 5 2 , 1 3 P 0 K E 2 , 1 2 3 P 0 K E 3 1 1 0 0 , 1 2 3 : P K I N T " . T :PCKEV*2l , 0 : POKES-1803 .21 
2 0 1 0 FOPT=! T020 : POKES+7.233 P 0 K E S * 3 . 3 0 : PR INT - " *3RnE OVER" • P 0 K E S * 7 , 3 = P0» :ES*8 , 0 : HE 

Xf 
2013 lFSC<HS<5>Tf€N9 

2020 F0RT=3T01ST£P-1IFKS<T)<SCTHENNEXT 
W 2 3 T - T * l ' F W L - 3 T 0 T * 1 STEP-1 KS<U>»HS<L-1 > ' » «<U>-H*<L-1 > :NEXT 

2030 PR INT- .T : G * " " a a o * W O O C W - B*-"RSCDeFGMI J>:LmO=ORSTV»'W-^'2 RUB D»D SPACE" 

2033 PRI.'<TG*TAB< I 9 > * " T > ' K O » " : D » 0 

2333 B » « B * * 8 * :PRINTGt f1 ID»C8» , 1 , 4 0 ) : X - l 
2339 
2340 0£TA» Z » 0 : PRINT S K O X O i m i H r M ' 
2041 Q»56320 P»PEEK<0) : P 1 « « : £ K < Q * 1 > P2=31-CP« « ) 31 > P3 «3 I -<P1 ) 
2042 !F f l *-LS*0RP2»40KP3-4TH£H2—1 
2843 IFAt-R3*0RP2*SQRP3»8THEHZ- l 
2344 IFRJ=UMf0RP2= l6CRP3-16THENZ-48 
2843 IFZ"40THEN210O 

2 0 M X " X * Z : lFXa0THEHX«41 
2033 1FX=42THENX«2 
2 8 t « p K i N T o » n : r t c B » , x , 4 o > 
2070 OOTO2040 

2 1 3 0 CC«X i rCC>40THENCC»CC-43 
2104 cC"CC*i9 :Fco40THy-x:c»cc-4O 
2 1 0 3 IFCCJ26THEM2140 
2110 N » - H » * « H J » < B * , C C / 1) : I FLEN<N* )O4THEN234 0 
2123 N»=1 .EFT»CN* ,3 ) :G0T02C48 
2140 JFC026flr®CC<3ZRNK.EN<"*)TH£NH»«LEFT*'.H*. LCN<N«>-1 > CQT02040 

2143 IFCC>31 W®CC<36THENH*<T)-N» NS<T)-SC GOT09 

2130 N»=NJ*- " IFLENCN» )O4THEN2040 

2133 OOTO21Z0 
4000 P 0 K E V * 2 l , l POKEV.3 POKEV*16 .0 POKEV*1 ,74 
4810 P R I N T - 3 B W W B W W W W B B W W B W W P < > < > < ) < l O O O O O O O O O O O O O O O l ) - ; 
4011 PRIHT"«»»*»*«*»***»*»»»*H*«*»*t*<*«*»*»*»*«*»*nTr 
4013 X - I H T < R H : i < I ) i i s3 ) » 2 PRINTTRB<X)- W " m m r w a a t nw 
4016 GCTA»: IFAf<>--THEH4816 
4 0 1 7 GETAf: I F R » = - - n € N 4 8 1 7 
4015 T I « «-0COe06-

4 0 2 0 F0RT-24T0233:PCKEV. T : O E T M I F A f O " " T H E N 4 0 6 0 
4 021 NEXT: FCRT=PEEK<V*1) TOPEEKf V* 1 > * 8 : POKEVM . T: NEXT 

4 0 2 2 FORT»233T024S IEF-1POKEV ,T-0£TR» I F M O - - T X E N 4 0 6 O 

4 0 2 3 NEXT 'FORT-PEEK<V*1>TOPEEK<V*t )*8 ;P0KEV*I»T-NEXT'1FT<229THEN4820 
4024 P "1024»P£ £K<V> /8 *PEEKCV* l ) » 3 XX=PEEK<P) : IFJOO39THEN409O 
4333 GOTO4063 

406O FORT-PEEK'.V* 1 >T0229 POKEV* 1 - T : NEXT 

4862 P C K E V + 2 1 , 0 : P - 1 9 8 4 * < P E E K ( V ) - 2 4 ) / 6 X X - P E E K C P ) ' IFXX)39O 'XX-32T>£ f »4093 
4063 Y V 3 9 - V A L < T I » ) PRIHT-.-J«LL CONE" :PRINT -JSWNUS- W * r S X » l O SC-SC*V/«SK»10 
4064 fOKT- 1T030C«3:NEXT 00T04100 

40'?0 PRINT-.-SAD L IXK VO) n ! S S E D - : F O R T « l T O M 0 O » «XT 

4 1 0 0 S K a S K * l : G 0 T 0 1 0 3 m 

9 9 9 9 GOTO200 I - ' 
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A BBC Disc Drive for £99-95 
FROM I H V I f l 

VECTOR MARKETING LIMITED f 

Why continue to use slow cassette Tape 
Storage when you can buy a highly reliable 
Disc Drive for the remarkable low price of 

£99.95 inc. VAT 
Using 51/4 standard floppy diskettes the 
Drive is powered by the BBC computer 
providing 100 Kbytes of storage on 40 tracks. 

ORDER BY 
PHONE 

Please send me. 
I Name 

using your Access or Barclaycard on 

0 9 3 3 7 9 3 0 0 or send your cheque/credit 
card number to: 
Vector Marketing Ltd. London Rd, 
Wellingborough. Northants.NN8 2RL. 

Disc Drives at £99 .95 ea. 

IF YOU REQUIRE A DISC INTERFACE TO BE FITTED 
SEND YOUR COMPUTER TO VECTOR MARKETING LTD. 
THE UPGRADE WILL BE FITTED FOR THE INCLUSIVE 
PRICE OF £99. 

J Address do agi tu with cretJH caul account). 

I 
I 

J Telephone No. oncaseoiquwyy. 
{Cheque enclosed for £ 

. Post Code 

The entire range of BBC approved Micro-Computer 
system is available from Vector Marketing Ltd 
together with the full range of Acornsoft Software. 
Telephone 0933 79300 for details. 

Vector Marketing Ltd. London Rd, 
Wellingborough, Northants.NN8 2RL. 

Barclaycard A/c 

Ion 
.or charge my Access/ 

I I I I I I I I I T T 
j Signed 
• Expiry date of credit card Tick if VAT invoice 
j required Offers not applicable outside U.K. 
I Company Rcfl. No 16324SS ( Y C 7 ' 
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Listing 

GO T -

GO TO 
DRf*U c 

THEN 
THE" 

Timothy Closs w i th" - -^^ 

H o w MANY TIMES have you wanted to show 

ofFyour new computer but have had nothing 

more to boast than a load of boring arcade 

games? Well now you can impress everyone 

with a stunning graphics display using Waves. 

Waves allows a "net" pattern — see examples 

— to be transformed into another net pattern 

in a smooth, nine frame animation sequence. 

It is easy to use, but results can be stunning. 

When Run , Waves will display the message: 

PRESS L TO LOAD FRAMES 

ANY OTHER KEY TO CONTINUE 

I f you wish to load some frames from tape, 

press L and enter the name of the file to be 

loaded — otherwise press any other key. 

A cross will then be displayed on the screen. 

The lower edge of your first pattern must now 

be drawn — see controls. When your edge is 

finished the cursor will move up into the top 

right hand box and your second edge must be 

drawn. 

The screen will then be cleared and the same 

process must be repeated for the edges of your 

second pattern. The main controls are: 

5 cursor down at a 45 degree angle 

6 cursor down at a 22.5 degree angle 

8 cursor up at a 45 degree angle 

7 cursor up at a 22.5 degree angle 

9 cursor across in a straight line 

In addition to these basic controls, however, 

a sine wave can be drawn by pressing 1. 

Also, pressing 0 will copy the edge from the 

bottom left box into the top right box. 

Now that all the edges have been entered, 

Waves will come up with the question "South 

to North?". Pressing Y will mean that your net 

patterns will have lines drawn from the bottom 

edge to the top edge. 

I f you reply Y to the following question, 

"West to East?", your patterns will have 10 

intermediate lines drawn from the left of the 

screen to the right. I f you reply Y to both 

questions you will have criss-cross net patterns. 

You can escape from the graphical display by 

pressing E. The program will then print the 

message: 

PRESS S TO SAVE FRAMES 
R TO RESTART PROGRAM 

A TO SEE ANIMATION 

To enter Waves, first type in the Basic 

program in listing 1 and save it by typing: 

SAVE "WAVES" LINE 4 

New the program and type in listing 2. Run 

this program and type in the hex code in listing 

3, remembering to enter the checksum at the 

end of cach line. Now save this code directly 

after the Basic program by typing: 

SAVE "WAVECODE" CODE 65400,100 

Now rewind the tape, type 

LOAD "WAVES" 

and you are ready to start using Waves! 

I f you do not wish to type in the program 

and code, simply send a blank tape, SAE and 

£1 to me at: 5 Western Drive, Shcpperton, 

Middlesex TW17 8HJ for a copy of Waves plus 

an example of what the program can do. • 

Listing 2. 
10 CEF FN n ̃5' =16* (CODE M$ t l ) 

-A8- I .7 RNC- Ht (1 " 9 " ) ) +CQDE H*<£ 
» - 4 8 - (7 RNC> MS 2 > " 9 " ) 

20 FOR N=65403 TO 65480 STEP 3 
30 LET TOT =0 
AO »RINT N " " ; 
45 INPUT H5 -RINT HS, 
50 FOR 5 = 1 TC L-EN HS STEP 2 

^SO LET Z»FN - H » . • L E T T O T s T O " 

*>0 POKE N- E - I > /2> .2 
30 LET f-S 3 TO > 
30 NEXT 5 

100 PP INT " = ' , INPUT T PR IN 
T T 
110 IF TOT T "MEN PRINT "INPU^ 
ERROR - TRY -GPIN" GO TO 30 
120 NEXT N 

Listing 3. -

6 5 4 0 0 : I i 0 0 4 0 2 f i - C F F 1 A 7 7 = 7 7 5 
6 3 4 0 8 . 2 3 1 3 E B 0 6 0 0 3 E 0 0 B E - 5 4 " 
6 5 4 1 5 : C 2 9 E - F F 2 3 3 E 5 3 E C C R = 1 1 7 9 
5 5 4 2 4 0 2 F F 0 4 3 E p F B 8 C A 9 E = 1 2 ^ 9 
5 5 4 3 2 F F 1 8 E P . 7 3 E 5 7 7 2 3 C 3 = 1 2 1 7 
6 5 4 4 0 : 7 E F F 7 3 E E 7 7 2 3 2 2 F E = 1 1 - 8 
6 5 4 4 3 : F F C S i i S 0 4 O 2 f l F C F F = 1 0 8 6 
6 5 4 5 6 : 7 E 1 2 2 3 i 3 3 E S 7 9 2 D f i = 7 1 1 
6 S 4 5 4 . C F F F 4 5 3 E O 0 B 3 C R C B = 1 1 8 3 
6 5 4 7 2 F F 3 E O 0 1 2 - 3 1 O F 4 2 3 = 6 4 9 
5 = 4 8 0 C 3 B 0 F F 2 3 C 3 6 O F F C 9 = 1 4 8 3 

Spectrum program to make 
you sea-sick. 



SWITCH ON your 64; the screen memory starts 

at 1024 — hex 0400 — so that, for example, 

POKE 1024,1 

puts an A in the extreme top-left corner — older 

64s may need colour Ram to be poked too. 

Right? For most purposes, this is assumed to 

be a fixed feature of the 64. 

What's less well known is that the screen can 

be repositioned through most of the machine's 

64K of Ram. The diagram shows the normal 

situation, with about 39000 bytes of Basic 

positioned between the top of the screen — 

$08000 — and Rom at SAOOO. Bur we can 

move the screen, in minimum steps of $0400, 

anywhere in memory. 

Screens under Rom 
Some locations aren't suitable, as machine-

language programmers will appreciate — for 

example the zero-page, at the very start of 

memory, cannot be used as a normal screen. 

My example puts screens under Rom, partly 

because many programmers don't know how to 

M O V I N G 
Rae West explains a 
routine which will 
switch between screens 
for animation or Help 
pages. 
use this area (machine language is usually 

needed), so it's usually free, and partly to avoid 

the complication of altering Basic pointers to 

prevent programs overlapping the screen area. 

"Moving the screen" - what does this 

mean? Nothing to do with the TV! — we want 

commands like Print and keys like C L R to 

Table 1. 

Usable Character Definition and Screen Combinations 

Vic Bank 0: selected with POKE 56576.(PEEK(56576)AND 252) OR 3 (DEFAULT) 

(usual value is 151) 

Start of Graphics Character Memory 

Start of POKE ROM char set 

Screen 648* * U.CASE L.CASE 

Memory with 2048 4096 6144 8291* 10240 12288 14336 Memory 

POKE 53272 with: 

1024 4 19 21 23 25 27 29 31 

2048 8 35 37 39 41 43 45 47 

3072 12 51 53 55 57 59 61 63 

The screen cannot be placed at 4096-8191, as the Vic sees character ROM here. 

8192 32 131 133 135 137 139 141 143 
9216 36 147 149 151 153 155 157 159 

10240 40 163 165 167 169 171 173 175 
11264 44 179 181 183 185 187 189 191 

12288 48 195 197 199 201 203 205 207 
13312 52 • 211 213 215 217 219 221 223 

14336 56 227 229 231 233 235 237 239 

15360 60 243 245 247 249 251 253 255 

"Starred columns correspond to bit-map graphics. 

*"Not needed with bit-map graphics. 

Vic Bank 1: selected with POKE 56576,(PEEK(56576)AND 252) OR 2 

(usual value is 150) 

Start of POKE 
Start of Graphics Character Memory 

Start of POKE 

Screen 648 16384* 18432 20480 22528 24576' 26624 28672 30720 

Memory with POKE 53272 with: 

16384 64 1 3 5 7 9 11 13 15 
17408 68 17 19 21 23 25 27 29 31 
18432 72 33 35 37 39 41 43 45 47 

19456 76 49 51 53 55 57 59 61 63 

20480 80 65 67 69 71 73 75 77 79 
21504 84 81 83 85 87 89 91 93 95 

22528 88 97 99 101 103 105 107 109 111 

23552 92 113 115 117 119 121 123 125 127 
24576 96 129 131 133 135 137 139 141 143 
25600 100 145 147 149 151 153 155 157 159 
26624 104 161 163 165 167 169 171 173 175 

2/648 108 177 179 181 183 185 187 189 191 
28672 112 193 195 197 199 201 203 205 207 

29696 116 209 211 213 215 217 219 221 223 

30720 120 225 227 229 231 233 235 237 239 
31744 124 241 243 245 247 249 251 253 255 

work normally, but to have freedom to alter the 

actual position in memory that screen 

information is stored. I f we do the job pro-

perly, most things will be unaltered, but Pokes 

to scrccn, i f used, will be different — the 

addresses will be much larger than usual since 

the screen Ram is higher up. 

Before we continue, it makes sense to ask 

why anyone should want to move the screen 

around. In fact, there are several tricks we can 

perform with this method, which are impos-

sible otherwise: 

• We can switch between screens at will. 

For example, a Help screen might be per-

manently set up; a keypress would allow 

instantaneous switching between conven-

tional processing and such a screen. 

• Animation is another possibility: there's 

room for 16 screens in Bank 1, plus 12K of 

Basic below them, enough for attractive 

animation of the piston-engine demo type. 

• Screens of user-defined graphics and 

normal characters can be alternated. 

Using interrupt techniques, we can mix 

screens on the same display. 

Attract ive patterns 
My demonstration program puts four user-

defined characters in Ram; these are designed 

to fit together to produce attractive patterns. 

The program uses two screens — Apple users 

will know the kind of thing — Apple has two 

alternate screens. It fills one screen, displays it, 

then repeats with the other, so there's no delay 

while one pattern is overwritten with the next. 

The result is quite impressive. 

Vic-II is the key to the action, and it's neces-

sary to get several things right, which is why 

the technique isn't too simple. As the diagram 

shows, Vic-II can be programmed to process 

only a quarter of the 64's memory at one time. 

All the character definition information — i.e. 

patterns of 8 by 8 dots — and the screen Ram, 

and sprite information must be stored within 

this 16K. The only exception is the 64's Rom 

character set, which is wired up to override this 

requirement. 

Moving the screen 
So, to move the screen under Rom, we must 

(i) Set Vic-II to bank 2 or 3; (ii) Set Vic-II to 

read the character set we want; and (iii) ensure 

Basic writes to our new screen. This last item 

Figure 1. 

0 $1000 $8000 SAOOO 

S 

c 
R 

E 

E 

N 

BASIC ROM 

RAM UNDER ROM 

VIC BANKO VIC BANK 1 VIC BANK 2 VIC BANK 3 
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ZREENS 

relies on location 648. 

PRINT PEEK (648) 

usually returns 4, showing the screen starts at 

$0400. 

Memory arrangements 
Table 1 — which, so far as I know, hasn't 

been printed before — summaries the 64's 

screen memory arrangements. You should be 

able to see from it that my example puts 

character definitions from 49152 onwards, and 

uses two screens, starring at 50176 and 51200, 

which it switches between. While Print takes 

place, the "wrong" value of 648 is used, which 

makes the 64 display the alternative screen. 

Incidentally, sprites are usable with this 

method; sprite pointers are hidden away just 

above the screen, so when a scrccn is moved 

these pointers shift too. One final word: when 

experimenting, Stop-Restore won't change 

location 648. So if your cursor seems to have 

vanished, try 

POKE 648,4 

to rcnirn to normal. • 

Rae West has written a 600 page refer-

ence book, Programming the Commodore 
64, recently published by Level Ltd. It is 

obtainable from booksellers or by mail 

from Biblios Distribution, Star Road, Part-

ridge Green, Nr Horsham, W. Sussex at 

£14.90 plus £1 post. 

Vic Bank 2: selected with POKE 56576,(PEEK(56576)AND 252) OR 1 

(usual value is 149) 

Start of Graphics Character Memory 

Start of POKE R 0 M c h a r s e t 

Screen 648 U.CASE L.CASE 

Memory with 32768* 34816 36864 38912 40960* 43008 45056 47104 

POKE 53272 with: 

32768 128 1 3 5 7 9 11 13 15 

33792 132 17 19 21 23 25 27 29 31 

34816 136 33 35 37 39 41 43 45 47 

35840 140 49 51 53 55 57 59 61 63 

The screen cannot be placed at 36864-40959. as the Vic sees character Rom here. 

Above this point in this bank, Ram and Basic Rom co-exist in the memory map; the Vic 

"sees" the Ram, not the Rom, but the routines that perform screen operations need to 

read from screen Ram; they can't do so, in this region, without first switching out the 

Roms and switching in the Ram. This isn't normally done — it can only be done if Basic is 

not in use. So this area cannot effectively be used for screen Ram. Note, however, that it 

can be used to store character definitions, since these don't need to be read back, as the 

Vic chip will read these from Ram while the 6510 reads instructions from the parallel Rom 

containing Basic. 

Vic Bank 3: selected with POKE 56576,(PEEK(56576)AND 252) 

(usual value is 148) 

Note: only the region of memory $C000-$CFFF (49152-53247) can be used as screen 

RAM: see the comments above. 

Start of Graphics Character Memory 

Start of POKE Caution: 

Screen 648 1 / 0 c h , P s 

Memory with 49152* 51200 53248 55296 57344* 59392 61440 63488 

POKE 53272 with: 

49152 192 1 3 5 7 9 11 13 15 

50176 196 17 19 21 23 25 27 29 31 
51200 200 33 35 37 39 41 43 45 47 

52224 204 49 51 53 55 57 59 61 63 

To use these tables: 

(i) To determine screen start and graphics definition start, Pock contents of 648 and 53272, 

then refer to the table. Example: when 648 contains 140 and 53272 contains 53, screen 

Ram starts at 35840 and Rom characters at 36864. Bank 2 is in use; this can be deduced 

from the position of screen Ram given in 648. 

(ii) To set screenstart and graphics definitions, Poke all three parameters, unless already 

set. Example: POKE 56576, (PEEK(56576)AND252)OR 2: POKE 648,120: POKE 53272,252 

selects bank 1, puts screen at 30720 and chooses user-definable characters at 28672. In 

Basic, POKE 56.28672/256: CLR or POKE 56,112: CLR lowers the top of Basic to protect 

the definitions and screen. 

(iii) To move the normal character definitions, use POKE 56333,127: POKE 1.51 followed by 

a loop to transfer 53248-57343 (or a subset) to the new position, then POKE 1,55: POKE 

56333,129. All this must be in program mode. This method is easier than defining all the 

characters from scratch. 

(iv) The Vic-IPs bank-switching forces both screen and character definitions to coexist in 

the same quarter of the 64's memory map. It's perfectly OK to start the screen up at 49152, 

and store character definitions in the Ram from 61440. say. taking nothing from Basic. 

Many character sets can be stored simultaneously, in fact. 

Demo program. 
0 REM * * * 'YOUR COMPUTER' - DEM0NSTRATION OF TWO C64 SCREENS W * 
10 POKE 5 6 5 7 6 , 1 4 8 : REM V IC BANK 3 
2 0 S$="@ABC" REM 4 CHARACTERS 
3 0 FOR J = 4 9 1 5 2 TO 49183= READ X ' POKE J , X : NEXT: REM SET UP USER DEFINED CHARS 
4 0 DATA 3 6 , 3 6 , 2 5 5 , 0 , 0 , 2 5 5 , 3 6 , 3 6 
5 0 DATA 3 6 , 3 6 , 2 3 1 , 3 6 , 3 6 , 2 3 1 , 3 6 , 3 6 
6 0 DATA 3 6 , 1 8 , 9 , 1 3 2 , 6 6 , 3 3 , 1 4 4 , 7 2 
70 DATA 3 6 , 7 2 , 1 4 4 , 3 3 , 6 6 , 1 3 2 , 9 , 1 3 
99 REM m m NOW WE DISPLAY ONE SCREEN, WHILE WRITING TO THE OTHER: - m m 
100 GOSUB 1000 • POKE 5 3 2 7 2 , 1 7 : FOKE 6 4 8 , 2 0 0 : REM ONE SCREEN . . . 
110 GOSUB 1 0 0 0 : POKE 5 3 2 7 2 , 3 3 : POKE 6 4 8 , 1 9 6 : REM . . . OTHER SCREEN! 
120 GOTO 100 
9 99 REM m m MAKE R RANDOM STRING OF LENGTH 9 FROM THE 4 CHARACTERS: - m m 
1000 X $ = " " : FOR J = 1 TO 9' L=RND<1>#4+1 
1010 X$=X$+MIDS v S $ , L , 1 ) : NEXT 
1020 PRINT FOR J = 1 TO 111 : PRINT ' NEXT 
1030 RETURN 
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3 AMSTRAD 

S i n c l a i r -
© apricot 

Wacqrn 
TOM PUT® 

eeN BRT 

The glorious past—The challenging future 
The new, bigger Railway Magazine brings the whole world 

of railways alive 
This month we feature -.Two-Routes to Skegness 

and West Highland Freight 

s~i 

" j 

SKC 
PERFEC T I O N A S S U R E D 
F LOPPY D I SK M E E T ANS I , D I N , 
E CMA , I BM , J I S A N D S H U G A R T 
S P EC I F I C A T I O N S . 

M IN I FLOPPY DISK 
EVERY D I SK IS C ER T I F I E D 
A N D G U A R A N T E E D T O BE 
1 0 0% ERROR FREE 

LOW PRICE - HIGH QUALITY 

ADD V.A.T. TO 
ALL PRICES 

PLEASE ADD £1 
POST /PACK ING 

40 TRACK BOXES OF 10 
S/S S/D 10.50 
S/S DID 11.00 
D/S DID 13.00 
80 TRACK 
S/S DID ....15.00 
D/S DID 16.90 
40 TRACK -^LOOK-SPECIAL BULK PR ICES * 
S/S S/D 88p ' 
SIS DID 94p 
D / S DID..... 1 . 0 5 ( PER 
80 TRACK I D I SC 
S/S DID 1.21 
D/S DID 1.38 

MIN . 600 DISCS 
PER BOX 

ADD V.A.T. TO 
A L L PRICES 

CARRIAGE FREE 
FOR BULK* ORDERS 

C10. 
C15. 
C20. 

A L SO COMPUTER CASSETTES 
BOXES OF 100 ADD VAT TO 

£ 2 3 ALL PRICES 
£ 2 4 PLEASE ADD £3.50 
£ 2 5 POST /PACK ING 

* C lb BULK TAPE PRICES AVAILABCfc * 

P.V. TUBES 
Dept D 
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1EE 
Tel: (0254) 36521. (0254) 32611 
Telex: 635562 Griffin G for PV 

CARRIAGE ON 
EXPORTS AT COST 

Phone in Access /V isa card no. for same day d i spa tch 

Self Adhesive 
Cassette & Disk Labels 
* 3" & 3W COMPACT DISK LABELS 
* SINCLAIR MICRODRIVE LABELS 

(ON TRACTOR FEED BACKING PAPERI 

* 24 HOUR SERVICE FROM STOCK 
CASSETTE LABELS ON A4 SHEETS - White only, suitable for printing by offset 
litho or photocopying: 100 labels • D.50; 200 • £6.00; 500 • £12.00; 1000 -£21.85 

CASSETTE LABELS IN ROLLS - Complete with tractor feed backing paper for 
overprinting by computer printer. Available white or tinted blue, pink, green, 
orange, yellow, grey, peach, or cream. Minimum order 500 labels. 
WHITE: 500 - £14.66; 1000 - £20.70; TINTED: 500 - £16.90; 1000 - £24.15 

DISK LABELS - All labels are on tractor feed rolls with tints as above. 
95 x 36mm. WHITE: 500 • £12.75; 1000- £17.75; TINTED: 500 £15.20; 1000- £24.65 

3" & 3 C O M P A C T DISK LABELS - 70 x 69 mm. white or tints as above. 
WHITE: 500-£15.55; 1000 £22.05; TINTED: 500 -£21.35; 1000 £31.05 

SINCLAIR MICRODRIVE LABELS - Side label 28 x 19 mm.. Spine label 31x5 
mm. Labels laid out side by side on tractor feed backing paper. 
WHITE: 1000 - £12.15; 2000 -£18.72; TINTED: 1000 - £16.64; 2000 - £32.52 

PRICES INC. VAT & CARRIAGE. SEND STAMP FOR SAMPLES 
8t PRICE UST WITH DETAILS OF QUANTITY DISCOUNTS. 

UNIT A4, SMEED-DEAN CENTRE 
EUROLINK INDUSTRIAL ESTATE 

SITTINGBOURNE. KENT ME10 3RN 
Sittingbournc (0795) 28425 - 24 hrs 

SELFADHESIVECC1MPUTERLABELS • 
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This £700 Apricot 

F1E including 

disc drive plus a 

£400 colour 

monitor 
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Write a school report 
on your existing 
computer and win a 
16-bit F1E 

RULES 
•The winners of the competition will be tho 

people who. in the view of the editor, come 
up with the most amusing or clever ideas for 
a computer school report. 

•The names of the winner will be printed in the 
October issue of Your Computer. 

•A l l entries must arrive at the Your Computer 
offices by the last working day in July 1985 

•Each person may enter the competition only 
once. 

• Entries to the competition connot be 
acknowledged. 

• N o employees of 8PI or their relatives may 
enter the competition. 

•The decision of the editor is final. 
• N o correspondence on the result of the 

competition will be entered into. 
•BP I assumes no responsibility or liability for 

any complaints arising from this competition. 

SCHOOL REPORT 
Don't forget to enclose this coupon or a photocopy ot it, when you send in your school 

report for your existing computer, or for a personality in the home micro market, to Your 
Computer Room L221, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 

Name of pupil 

Subject Comments 

Age 

Place in Class 

v \ \ \ v ¦ What could you do with an Apricot FIE that you cannot do at the moment? 
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Its a snip. 

Tor only £14.00 you can have Your Computer delivered to your door, 
every month, for a whole year! It's the best way of making sure you get your own copy 

of Britain's biggest selling home computer magazine, and of keeping in 
touch with all the up-to-the-minute news, views, advice and information on the 

computer scene ̶  without queuing at the newsagents. And if 
you don't want to snip at your favourite 

magazine with the scissors, just photo copy the page and 
send it to us instead. We won't feel cut up about it 

YOUR 
COMPUTER 

Please send me YOUR COMPUTER each month for 
12 months. 
A. I enclose cheque/PO to the value ol £14.00 (UK). 
£22.50 (Overseas). Cheques should be made payable to 
Business Press International Ltd. Air mail rates 
available on request. 
B. Please debit my credit card account: 
Enter n umbe r : I I I I I I I I I I I I I I 
(please t ick) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

.Access Baniaycard/Visa OineisClub American Express 
• • • • 

Signed Date 

Job Title (if any) 
Type of Business (if any) 
Do you own a computer? Yes Mo 
Do you have access to a computer? Yes Mo 

If so please state type 
Please return to: Your Computer. Subscription Manager. 
Business Press International Ltd., Oakfield House. 
Perrymount Road. MAYWARDS HEATH. Sussex RHI6 3DH. 

SUBSCRIPTION ORDER FORM 
NAME: 
ADDRESS: 

YOUR 
COMPUTER 
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"...a jewel of 
Spectrum programming..." 

(Popular Computing weekly) 

..now for AMSTRAD 464/664 
* Assembler & Moni tor in 
one package 

* Many new features 
* Fully relocatable 
* Supplied on cassette ̶ 
back up op t ion t o Disc 

* Fully Disc compat ib le 
* Plus mucn more 

£19.95 
i - l l 
PICT 
PICT 

JRESUUt 
JRESQUE 
JRESQUE 

"ICTURESQUF 
Fast Mail Order from: 

THE 

CODE 
MACHINE i J:! 

AMSTRAD CPC464/664 

ASSEMBLER + 

MONITOR 

,-lWUKtMJU 

M ^ l Mil l'll«i*l'l 

SendSAE for full details 

PICTURESQUE (Dept YO, 6 corkscrew Hill, west wickham, Kent 

THE TYPING MASTER 
(The Keyboard Skills program that puts you in a 

class of your own) 

• ' T he T y p i n g Master" program exists to teach you to type. The 
easily met target is 30 words per minute with 95% accuracy after 30 
half-hour sessions. The following facilities help you to accomplish this 
standard. 

• 'S igh t & T y p e ' introduces you to the keyboard with the correct 
finger for each key and takes you to a speed of around 12 words per 
minute. 

• ' Touch -Typ i ng ' takes your speed to around 24 words per minute 
at the same time ensuring that you learn the peripheral keys t o the 
same standard as those more commonly used. 

• 'Prac t ice Exercises' gives Non-Timed accuracy oriented exercises 
and Timed speed/accuracy exercises. Your results are given in words 
per minute and percent accuracy. The target standard of 30 words per 
minute (and far beyond) is achieved with this module. 

• "Session Mon i t o r ' overlays the whole program to hold your hand 
all the way through the course f rom first use of the program to that 
final, very useful result. 

• To back up this Basic version you get documentation on how to 
approach the course and a record card to fill-in as you progress through 
the sessions. 
• ' T he T y p i n g Master* is not a toy. It is a professionally-written 
program which has as its sole purpose the teaching of typing'keyboard 
skills in a way that is friendly and fun. It was wri t ten by a typing 
instructor and it has been marketed world-wide on CP/M. MSDOS. 
PCDOS and other operating system-based machines over the past 
three years. It has also been available on Newbrain and BBC Micro 
(Model A or B) for over a year and is now being released for Amstrad 
CPC (mono or colour). Commodore 64 and Sinclair OL! 

• TAPE formats of the Basic version arc available f rom the following 
selected list of distributors (media and prices are shown in brackets). 
N EWBRA I N (Cassette. £15.00 (no VAT)): 
GFG Microsystems. 36 Armitage Way. King's Hedges. Cambridge. 
CB4 2UE. Tel. (0223) 315120. 
BBC M ICRO (model A or B) (Cassette, usable with disk: 
£15.00 > VAT) 
A M S T R AD CPC (mono or colour) (Cassette: £15.00 + VAT). 
E.C.H. Hobday. The Chestnuts. Rodmersham. Sittingbournc. Kent 
ME9 0PL. Tel. (0795) 24191. 
C OMMODOR E 64 (Cassette: £15.00 + VAT) 
S INCLA IR Q L (Cartridge: £20.00 + VAT). 
P. Ashpitel. 36 Athlone Avenue. Bury. Lancashire. BL9 SEE. Tel. (061-
797) 5214. 

Please send me copies of T H E T Y P I NG MASTER 
(Basic Vers ion) 

for the computer at £ per copy ( + VAT 

where shown). I enclose cheque'postal order for total amount: 

£ 

NAME: 

ADDRESS: 

PLEASE SEND THE COMPLETED COUPON AND PAYMENT DIRECT TO THF 
DISTRIBUTOR TOR YOUR COMPUTER AS SHOWN ABOVE 

• DISK format* of I he BWK program may be obtained from ibe following suppkcri. They alio 
lupply a Buiincii ScKo-ols version wNch incorporate! record keeping and many other faciStiw 
Price* ihown below are for tlx- Bavc vertion 
APRICOT. SIRIUS & VICTOR ¦ta.lorcd versions). (Dak. £50.00 -> VAT) 
Anglu But-iew Computer*. I M.ltoi. RomI. C*mt»«%e. CB-< IUY T«l (0223) 3IS580 
CP/M80. CP/MB6. MSDOS. PCDOS. (Disk: £50.00 . VAT). 
Microcomputer Products International limited. Central Hoi/u\ Camb»«lgv Roa'l. Barking. 
Essex. IGII 8NT Tel <01-591)6511 
o». 
Software limited. No 2 AUtc Owen Technology Ccncrc. ZSI Goswcll Road. London. EC I. 
Tel (01 83J) 1173 

In CJfSC of difficulty wriln to: 

ANTHONY ASHPITEL SOFTWARE SYSTEMS 
56 London Road, Harleston, Norfolk, IP20 9BZ, 

England. 

- vV*' 1 I- ^ 
. y y > A l l inc lusive _ . 

^ ^ A L P H A C O M 81 O F F E R * / 

\ (subject t o a v a i l a b i l i t y ) ' 7 

80 COLUMN THERMAL PRINTER 
Quiet operation, 100 c.p.s., fu l l 

graphic capabi l i ty, self test mode, 
paper feed but ton. Many units 
in operat ion th roughout 

Interfaced to COMMODOUF f o / V I C 20, 
ATAR I , BBC B (state which required)* 

- DEAN ELECTRONICS LIMITED 
Glendale Park Fernbank R< 

O f Z ' n , * _ Ascot Berkshire SL53 
Tel. 0344 889*51 

o,- • T e l e x 8 4 ^ 4 2 
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PONGY is an amiable little penguin — thanks 

to the chunky ZX-81 graphics an amiable 

little inverse letter A — that has to collect 

diamond ice-blocks. Not particularly served 

by four sno-bccs. 

To enter the game, first, you have to create 

a Rem line with enough characters to hold the 

machine-code. You can do this very easily: 

Enter a line 1 like this 

1 PRINT 0 + 0 + 0 + 0 + 0 + 0 + .. etc. 

until you have typed 43 zeros. Check the line 

by typing 

PRINT PEEK 16511 • 256*PEEK 16512. 

This should give 345. I f not, accord your 

print statement. Then edit this line eight 

times, until you have lines l to 9. Now enter 

the following commands: 

POKE 16510.0 

POKE 16511.65 

POKE 16512,12 

POKE 16513,118 

POKE 16514,118 

POKE 16419,5 

5 SAVE "PONGY" 

Miquel Van Smoorenburg 
with a ZX-81 game 
featuring that character 
we all know and love ̶ 
the amiable little 
inverse A who tries to 
survive against the 
psychotic tendencies of 
four nasty inverse 0s. 

Don't type Ncwlinc during the poking to 

obtain a listing or the computer will crash! I f 

it does crash, switch your 81 off and try ag3in. 

I f everything is O K , enter the hexloader and 

the hexcodcs as usual. Now save it, for 

security, and delete the hex-loader, Enter lines 

10-50 from the Basic listing, and enter Run 

10. The game should start. You can break out 

of the game by pressing lireak during the title-

screen. Typing Run will autosave the game. 

The speed of the game is changeable: 

11 
;< w - - i i i 11 i > >*. •, 11 11 i H I ( i i i I 
<• ( i I I • • I I I i • at I I • • • M M i l i l I I • • i i * l • i 

n • 1 •» • • • • • i I 1 <» 
c: (I f i l l ( H I • • • » 

• i 11 
• i •» 

« i 
i • 

• > • • M i * •» «i • i . • H I i 
n • i i • • i < i i » • • « * i i 
»» 11-1 v i i i i 

I» • i * .•:• . • • i . II i i i • 
11 l l l l 1 11 1. I I !• I l Jl 1 • • i 
< 1 I K I I I i i IT || 1111 11 
1 x<« • M i «• • ( • > • • > 
' I f 1 • i i l ifVi> i i • i i i 11'
• 1 II ii 11> i i i i i i
• 1 « » • i •• i i < <

(iiiii' tint i IIII i
i 11» i

• > tiii i . m i l i
p2 

• C . t i ^ • r
r i • ..I

the Poke in line 10 controls sno-bee speed 

the Poke in line 20 controls timer-speed and 

the list in line 30 controls pongy-speed. 

Decreasing the values will increase the speed. 

Changing pongy-speed also affects the timer. 

It is also possible to change the number of 

lives you have, to a maximum of 9, by typing 

POKE 18006, 28+ (number of lives) 

I f you arc interested in creating your own 

Pongy screen layouts, you have to enter lines 

100-430. Enter Run 100, and you are to create 

your own layout. 

Use cursor keys to move. I f you arc satisfied, 

press 0 and enter the screen-number: 1 to 4. 

Then you can place the diamonds wherever 

you wish, use 0 to enter. After you have 

entered four diamonds, the program stops. 

You can then" watch the result of your action 

by typing Run 10. 

You start the game in the middle of the 

screen. Your task is to connect three or more 

diamonds — inverse 0's — in one straight line. 

Movement is made with the arrow keys, and 

the direction of Pongy is shown by one big 

Hex loader. LET =0 
5 REM HEXLGRDEF. 130 FOR K=1 TO LEN A$ STEP 2
10 PRINT "START ADDRESS" 140 LET C=(CODE R$ (K) -26) *16+CO
20 INPUT 5 DE H$(K+l)-23
30 PRINT "FINISH RDDRESS" 150 LET T =T + C
4© INPUT F 160 POKE N+Z.C
50 FOR N=5 TO F STEP 3 170 LET Z=Z+1
60 LET T=0 130 NEXT K
70 PRINT N;": "; 190 IF TOT=T THEN GOTO 220
60 INPUT H$ 200 PRINT "ERROR - PLEASE INPUT
90 PRINT H$:" = ": PGRIN"

100 INPUT TOT 205 IF PEEK 16442=2 THEN SCROLL
110 PRINT TOT 210 GOTO 60
115 IF PEEK 16422=2 THEN SCROLL 220 NEXT N
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arrow on the left hand side of the screcn. 

To move blocks, position Pongy against the 

block you want to move and press 0. I f 

another block, or the wall, is behind the block 

it will be grinded to powder — keep 0 pressed 

— unless it is a diamond. You can kill the 

sno-bees by squashing them with a block and 

10 points arc gained for that. However the 

sno-bees will re-appear in the left-hand corner. 

I f you have succeeded in positioning three 

or more blocks in one straight line, you get a 

bonus of 1 Ox time left, and when time reaches 

zero, you move on to the next sheet. In total 

there arc four different sheets. When you arc 

out of lives, the game ends. You can also abort 

the game by pressing Break. I f the high-scorc 

is beaten, the computer will ask you to enter 

your name — don't forget to press Newline. 

Answering the question "another game?" 

with N will bring you back to the title screen. 

It is possible to hold the game by pressing 

H . Press another key to continue. 

I f you don't feel up to the task of typing in 

the listings, or you cannot manage to get the 

program to work — not very likely — the 

game is available on a fresh cassette tape for 

flO — Dutch guilders, or £3 — from Miquel 

Van Smoorcnburg, 20 Baljuwstraat, 2461 si 

Ter-Aar, Holland. 

(hex dump on next page) 

Listing 1. 

S f l SRUE " P O N G Y l " 
1 0 POKE 1 6 5 0 8 r 
2 0 POKE 1 6 5 0 " 5 
3 0 L I S T 4.00O 
4 0 RRND USR 1 7 9 7 1 
5 0 REM *DONT FORGET T H I S L I N E * 
6 0 REM 

1 0 0 REM ONLY ENTER THE FOLLOW 
I N G L I N E S I F YOU U f iNT TO D E F I N E 

YOUR OUN S H E E T S . 
.ET H5 = : « 

1 2 0 ' P R I N T PT 0 , 0 ; ft $ .; RT 2 1 , 0 ; f t $ 
1 3 0 FOR X = 1 TO 2 0 
1 4 0 P R I N T HT X 0 ; " l OOOOOOOOOOOO 

OOOOOOOOOOf " 
1 5 0 NEXT X 
1 6 0 L E T P =PEEK 1 6 3 9 6 + P E E K 1 6 3 5 7 

± 2 5 6 + 3 3 
1 7 0 L E T P 1 = P 
1 S 0 L E T K $ = I N KEY $ 
1 9 0 L E T P = P + i :K$ = " o ^ - ( K S s " 5 " ) + 3 

3 * ( K $ = "6 , , : « - ( K $ = " 7 " ) 5 
2 0 0 I F PEEK P = 1 3 6 THEN LET P = P 1 
2 1 0 POKE P 1 , 0 
2 2© I F K $ = " 0 " T HEN GOTO 2 5 0 
2 3 0 POKE P , 1 6 6 
2 4 0 GOTO 1 7 0 

2 5 0 I N P U T H 
2 6 0 I F ft < 1 OR ft > 4 THEN GOTO 2 5 0 
2 7 0 Rf lND ft 
2 6 0 L E T H=USP. 1 7 9 7 4 
2 S 5 L E T X = 1 
2 9 0 L E T Y = 1 
2 9 5 L E T H$ = " " 
3 0 0 P R I N T RT X , Y.; 
3 0 5 FOR N = 1 TO 4 
3 1© P R I N T fl $ ; H T X . Y ; 
3 2 0 L E T H $ =CHR$ ( PEEK ( PEEK 1 6 3 

9 S + PEEK 1 6 3 9 9 * 2 5 6 3 i 
3 2 5 P R I N T " E " ; HT X . . Y ; 
3 3 0 L E T K $ = I N K E Y $ 
3 4 0 L E T X = X + = AND X < 2 0 ) - ( 

K $ = ' ' 7 " PND X > l j 
3 5 0 L E T Y =Y+ ( K $ = " S " ftND Y < 2 2 ) - ( 

K $ = " 5 " fiND Y > 1 ) 
3 6 0 I F K $ < > " 0 " THEN GOTO 3 1 0 
3 7 0 POKE H*, X 
3 8 0 POKE ft + l , Y 
3 9 0 L E T H =f l + 2 
4 0 0 L E T H $ = " S " 
4 0 5 I F I N K E Y $ > " " THEN GOTO 4 0 5 
4 1 0 NEXT N 
4 2 0 P R I N T HT X , Y.; ft $ 
4 3 0 P R I N T HT 2 1 . 3.; " >REHDY " 

H 0 0 0 S - E - E - E - B 
t C ) M I OUE L URN SMOORENBURG 
J f i N U R R I - F E B R U R R I 1 9 8 5 . 

wMmama^mtmmmmmmmummmmmmM 
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Hex dump. 
1 6 5 1 4 . : 7 6 7 6 0 3 6 3 4 4 0 3 F F 4 4 = 1 1 2 1 
1 6 5 2 2 : 3 2 2 E 3 6 3 O 2 f t 3 1 0 0 3 B = 3 5 8 
1 6 5 3 0 : 1 B 3 8 1 B 0 0 3 3 2 6 3 E 3 3 = 3 2 2 
1 6 5 3 8 : O E 3 C 2 D 3 E 0 0 2 6 3 7 2 R = 3 1 6 
1 6 5 4 6 : 0 0 3 E 3 4 3 f t 0 0 3 1 3 4 3 4 = 3 2 5 
1 6 5 5 4 3 0 2 E 3 3 2 C 0 0 2 E 3 3 3 9 = 3 4 3 
1 6 5 6 2 : 3 4 0 0 3 2 3 E 0 0 3 5 3 7 3 4 = 3 2 4 
1 6 5 7 0 : 2 C 3 7 2 6 3 2 0 0 O F 0 0 3 1 = 2 5 1 
1 6 5 7 8 : 2 E 3 3 3 9 2 O 3 3 0 O 3 9 3 4 = 3 6 1 
1 6 5 S 6 : 0 0 2 B 2 C 3 9 2 D 0 0 2 E 3 3 = 2 8 5 
1 6 5 9 4 3 8 3 9 2 f t 2 6 2 9 I E I B 1 6 = 3 1 5 
1 6 6 0 2 : 1 8 D 4 5 0 O B 4 F 0 1 0 1 0 0 = 7 4 3 
1 6 6 1 0 : 5 0 0 2 0 1 1 6 5 2 0 4 0 I E 7 = 4 2 3 
1 6 6 1 8 : 5 1 0 3 0 2 0 0 0 0 F F F F 2 1 = 6 2 9 
1 6 6 2 6 : 0 0 D F F F 0 1 0 0 0 4 0 2 0 1 = 4 8 6 
1 6 6 3 4 : 0 3 0 3 E 8 4 0 0 0 O 0 0 0 0 0 = 3 0 2 
1 6 6 4 2 : 0 1 0 0 0 0 0 9 5 1 0 0 0 1 5 8 = 3 7 2 
1 6 6 5 0 : 0 4 F 7 4 0 7 E 4 F 3 7 0 1 0 0 = 6 5 6 
1 6 6 5 3 : 8 4 0 3 0 1 0 0 0 1 0 0 0 S 0 O = 1 4 2 
1 6 6 6 6 : 8 6 3 2 0 1 0 0 0 1 3 7 3 2 0 0 = 5 3 1 
. 1 6 6 7 4 : 0 1 0 5 0 1 0 0 0 1 0 0 8 6 0 0 = 1 4 2 
1 6 6 3 2 : 0 3 8 4 0 1 0 0 0 1 E 5 2 1 E D = 6 3 6 
1 6 6 9 0 4 0 F E 0 5 3 0 0 5 8 7 1 6 0 0 = 5 3 3 
1 6 6 9 3 : 5 F 1 9 5 E 2 3 5 6 E 1 C 9 E 5 = 9 9 0 
1 6 7 0 6 : E D 4 B 2 S 4 0 7 9 F E F F 2 8 = 1 0 8 3 
1 6 7 1 4 - O 4 O D B D 0 7 7 E 3 2 0 1 4 1 = 6 4 7 
1 6 7 2 2 : D 6 2 0 0 D 2 F 4 1 E D 5 3 F F = 1 1 3 8 
1 6 7 3 0 : 4 0 7 B H 7 2 3 O 4 E D 5 3 O 2 = 7 2 0 
1 6 7 3 3 : 4 1 3 E E F Q B F E 2 F E 6 0 1 = 1 1 1 7 
1 6 7 4 6 : 3 2 F E 4 0 E l C 9 3 f t 0 1 4 1 = 9 1 3 
1 6 7 5 4 : D 6 2 1 F E 0 4 D 0 8 7 8 7 8 7 = 1 1 1 3 
1 6 7 6 2 : 0 6 0 0 4 F 2 1 0 F 4 1 0 9 E D = 4 4 4 
1 6 7 7 0 : 5 B 0 5 4 1 0 1 0 3 O 0 E O B 0 = 5 7 3 
1 6 7 7 3 : E B 0 1 1 E 0 0 0 9 C 5 E B 0 1 = 7 0 3 
1 6 7 3 6 : 0 3 0 0 E D B 0 C 1 E B 0 9 E B = 1 0 3 8 
1 6 7 9 4 : 0 1 0 2 0 0 E D B 0 C 9 E 5 2 O = 3 8 8 
1 6 8 0 2 : 3 2 4 0 E D 5 B 3 3 4 0 1 9 E D = 8 1 9 
1 6 8 1 0 : 5 B 3 4 4 0 1 9 2 2 3 2 4 0 7 D = 5 0 5 
1 6 8 1 8 : E 1 C 9 3 2 F B 4 0 0 D 2 0 5 3 = 9 1 9 
1 6 3 2 6 : 2 2 F C 4 0 E B 3 6 0 0 0 6 0 8 = 6 5 3 
1 6 3 3 4 : 3 2 F B 4 0 C D 2 F 4 1 1 9 7 E = 3 3 3 
1 6 3 4 2 : F E O 3 2 3 4 1 C - 5 C D O 0 4 1 = 1 0 1 0 
1 6 3 5 0 : D 1 E 6 1 F F E 1 0 2 3 0 D 7 E = 9 1 9 
1 6 3 5 3 : F E 8 B 2 8 3 1 F E f i 6 2 3 2 D = 9 8 7 
1 6 8 6 6 - F E 3 4 2 8 0 F 0 7 2 S 2 6 E D = 8 4 3 
1 6 3 7 4 : 5 2 C D R 0 4 1 E 6 0 3 3 C 1 0 = 3 2 1 
1 6 3 8 2 : C F 1 8 1 O D 5 C D P . 0 4 1 O 1 = 1 1 0 9 
1 6 3 9 0 : E 6 1 F F E 1 O 3 E F F 2 0 E 4 = 1 1 0 8 
1 6 3 9 5 : 3 6 0 8 O E 0 5 O 7 E D 5 2 E B = 3 0 2 
1 6 9 0 6 2 O F C 4 0 7 1 E B 7 E F E O 6 = 1 2 5 2 
1 6 9 1 4 : 2 0 0 4 O F 3 2 3 C 4 O 3 6 8 B = 5 7 8 
1 6 9 2 2 : C 9 2 1 D D 4 0 0 6 0 4 C 5 E 5 = 9 5 5 
1 6 9 3 0 : 5 E 2 3 5 6 2 3 7 E 2 3 4 E C D = 6 9 4 
1 6 9 3 3 : E 4 . 4 1 E B E 1 7 3 2 3 7 2 2 3 = 1 0 0 4 -
1 6 9 4 6 : 3 R F B 4 0 7 7 2 3 2 3 C 1 1 0 = 7 7 1 
1 6 9 5 4 : E 5 C 9 C D 4 1 4 1 2 R D B 4 0 = 1 0 9 0 
1 6 9 6 2 : 3 6 0 0 1 9 7 E 0 7 2 3 0 7 F E = 6 7 3 
1 6 9 7 0 : 3 6 2 3 0 3 2 O D B 4 0 2 2 D B = 7 6 0 
1 6 9 7 3 : 4 0 3 6 0 6 0 9 0 1 0 0 0 0 0 9 = 6 8 7 
1 6 9 8 6 : 3 0 F E 4 0 0 7 2 3 F 6 2 0 D B = 1 0 9 0 
1 6 9 9 4 : 4 0 E D 4 B 0 2 4 1 0 9 7 E 5 F = 6 7 3 
1 7 0 0 2 : F E 0 3 2 3 0 6 E 6 3 F F E 3 4 = 9 0 7 
1 7 0 1 0 : 2 0 E 2 E 5 0 9 7 E E 1 F E 8 3 = 1 2 3 7 
1 7 0 1 8 : C R 3 0 4 3 E 6 3 F F E 3 4 C O = 1 1 1 3 
1 7 0 2 6 : 3 0 4 3 R F 3 2 0 4 4 I E 5 0 9 = 6 4 7 
1 7 0 3 4 : 7 E E 3 F E 8 8 2 8 1 B E 6 3 F = 1 1 0 3 
1 7 0 4 2 . F E 3 4 2 3 1 5 F E 0 B C C F 4 = 1 0 8 0 
1 7 0 5 0 . 4 2 3 6 0 O E 1 7 3 D 5 1 1 2 0 = 7 2 2 
1 7 0 5 3 : 0 3 1 B 7 O B 3 2 0 F B D 1 1 8 = 8 4 7 
1 7 0 6 6 : D D C 1 7 B 0 1 O 0 O 0 F E B 4 = 9 7 2 
1 7 0 7 4 : C 0 2 B 7 E F E B 4 2 3 2 2 2 3 = 9 0 4 
1 7 0 8 2 : 2 3 7 E F E B 4 2 8 1 B 0 1 D E = 8 8 5 
1 7 0 9 0 . F F O 9 7 E F E B 4 2 8 0 R O 1 = 3 7 5 
1 7 0 9 8 : 4 2 0 0 0 9 7 E F E B 4 0 E 0 0 = 6 4 9 
1 7 1 0 6 : O 0 0 1 D F F F 1 1 2 1 0 0 1 3 = 7 4 5 
1 7 1 1 4 : 0 6 0 1 F F F F 1 1 0 1 0 0 0 9 = 5 4 4 
1 7 1 2 2 : - 7 E F E B 4 2 3 F R 0 1 0 0 0 0 s 3 5 1 
1 7 1 3 0 - 1 9 7 E 0 C F E B 4 - 2 3 F 9 C 9 = 1 0 3 7 
1 7 1 3 8 : E 1 C 9 E 5 D 5 C 5 0 9 E B 2 1 = 1 3 4 2 
1 7 1 4 6 D D 4 O 0 6 0 4 C 5 E 5 4 E 2 3 = 3 3 4 
1 7 1 S 4 4 6 6 2 6 B 0 7 E D 4 2 E 1 0 5 = 1 1 3 3 
1 7 1 6 2 : 2 3 0 C 2 3 2 3 2 3 2 3 D 1 C 1 = S 9 4 
1 7 1 7 0 : 1 Q E R C 1 D 1 E 1 C 9 E B 2 R = 1 3 5 S 
1 7 1 7 3 : O C 4 O 0 1 2 3 0 0 0 9 E B 7 3 = 4 7 1 
1 7 1 8 6 : 2 3 7 2 2 3 3 6 0 1 2 3 3 6 1 0 = 3 4 4 
1 7 1 9 4 : 2 3 0 D 0 D 4 4 1 3 E 0 7 B 0 1 = 6 9 3 
1 7 2 0 2 : 0 0 0 0 F E E 4 . C 3 3 R 0 4 4 1 = 7 6 1 
1 7 2 1 0 : 3 0 3 2 0 4 4 I F E 0 4 D 3 3 6 = 7 0 7 
1 7 2 1 3 : 0 3 F E 0 7 D 3 3 6 O 0 O F 3 2 = 7 6 4 
1 7 2 2 6 : 0 4 4 1 C 9 E £ > 4 B 0 B 4 1 0 f t = 6 6 8 
1 7 2 3 4 : C D 2 F 4 1 2 R 0 D 4 1 1 9 7 E = 5 8 8 
1 7 2 4 2 : C B 7 F 2 0 0 F O R O 3 F E 0 3 = 6 4 7 
1 7 2 5 0 : 2 0 0 3 0 1 F 7 4 0 E D 4 3 0 B = 6 6 2 
1 7 2 5 8 : 4 1 1 3 E 0 2 2 0 D 4 1 4 4 4 D = 5 7 0 
1 7 2 6 6 : 0 9 0 6 5 9 0 5 0 D 4 D 4 3 3 6 = 3 9 6 
1 7 2 7 4 : 8 8 C D 4 D 4 3 3 6 3 3 0 D 4 D = 9 5 7 
1 7 2 8 2 : 4 3 3 6 8 0 0 1 1 0 E D C 9 2 7 = 9 3 5 
1 7 2 9 0 : 3 4 3 3 3 R 3 8 0 E 1 C 1 C 1 C = 3 1 5 
1 7 2 9 8 : 0 0 3 5 3 9 3 3 0 0 0 0 3 4 0 0 = 2 1 3 
1 7 3 0 6 : 0 0 0 0 0 0 0 O 0 0 0 O 0 0 O 0 = 0 
1 7 3 1 4 : 3 4 3 4 0 0 0 0 0 0 O F 3 2 3 0 = 3 3 9 
1 7 3 2 2 . 4 0 2 A 0 C 4 0 1 1 4 F 0 1 1 9 = 3 0 4 
1 7 3 3 0 : E 5 0 1 O E 0 0 1 1 9 7 4 3 E D = 7 1 6 
1 7 3 3 8 : B 0 D 1 D 5 2 1 S 9 4 3 0 1 0 E = 8 5 0 
1 7 3 4 6 : 0 0 E D B 0 E 1 E 5 1 1 0 7 0 0 = 8 9 1 
1 7 3 5 4 : 1 9 E D 4 B 0 3 4 1 7 S 0 7 2 3 = 7 3 7 
1 7 3 6 2 : 1 5 G 5 E 5 0 D 1 0 4 4 C D 7 3 = 1 0 6 6 
1 7 3 7 0 : 4 3 E 1 0 1 1 0 F 4 E D 4 B 0 3 = 1 0 6 5 
1 7 3 7 3 : 4 1 O D 0 D 4 4 1 0 F B 1 I F F = 3 9 0 
1 7 3 8 6 : F F 1 B 7 O B 3 2 0 F B D 1 2 1 = 1 1 0 3 
1 7 3 9 4 : 9 7 4 3 0 1 0 E 0 0 E D B 0 0 6 = 6 5 2 
1 7 4 0 2 : 5 9 0 5 0 0 4 D 4 3 3 6 8 3 0 1 = 1 0 1 8 
1 7 4 1 0 : 1 0 F 7 3 E F F 3 2 2 1 4 0 3 2 = 7 7 7 
1 7 4 1 8 : 3 O 4 0 C 9 E 5 2 R 0 O 4 0 1 1 = 6 8 ^ 

1 7 4 2 6 
1 7 4 3 4 
1 7 4 4 2 
1 7 4 5 0 
1 7 4 5 8 
1 7 4 6 6 
1 7 4 7 4 
1 7 4 8 2 
1 7 4 9 0 
1 7 4 9 8 
1 7 5 0 6 
1 7 5 1 4 
1 7 5 2 2 
1 7 S 3 0 
1 7 5 3 8 
1 7 5 4 6 
1 7 5 5 4 
1 7 5 6 2 
1 7 5 7 0 
1 7 5 7 8 
1 7 5 8 6 
1 7 5 9 4 
1 7 6 0 2 
1 7 6 1 0 
1 7 6 1 8 
1 7 6 2 6 
1 7 6 3 4 
1 7 6 4 2 
1 7 6 5 0 
1 7 6 5 3 
1 7 6 6 6 
1 7 6 7 4 
1 7 6 8 2 
1 7 6 9 0 
1 7 6 9 3 
1 7 7 0 6 
1 7 7 1 4 
1 7 7 2 2 
1 7 7 3 0 
1 7 7 3 8 
1 7 7 4 6 
1 7 7 5 4 
1 7 7 6 2 
1 7 7 7 0 
1 7 7 7 3 
1 7 7 8 6 
1 7 7 9 4 
1 7 8 0 2 
1 7 3 1 0 
1 7 3 1 3 
1 7 8 2 6 
1 7 8 3 4 
1 7 3 4 2 
1 7 3 5 0 
1 7 8 5 3 
1 7 3 6 6 
1 7 8 7 4 
1 7 8 8 2 
1 7 3 9 0 
1 7 8 9 8 
1 7 9 0 6 
1 7 9 1 4 
1 7 9 2 2 
1 7 9 3 0 
1 7 9 3 3 
1 7 9 4 6 
1 7 9 5 4 
1 7 9 6 2 
1 7 9 7 0 
1 7 9 7 8 
1 7 9 3 6 
1 7 9 9 4 
1 8 0 0 2 
1 8 0 1 0 
1 8 0 1 3 
1 8 0 2 6 
1 8 0 3 4 
1 3 0 4 2 
1 3 0 5 0 
1 3 0 5 3 
1 3 0 6 6 
1 8 0 7 4 
1 8 0 8 2 
1 8 0 9 0 
1 8 0 9 3 
1 8 1 0 6 
1 3 1 1 4 
1 8 1 2 2 
1 8 1 3 0 
1 8 1 3 3 
1 8 1 4 6 
1 8 1 5 4 
1 8 1 6 2 
1 3 1 7 0 
1 3 1 7 8 
I S 1 8 6 
1 3 1 3 4 
1 3 2 0 2 
1 8 2 1 0 
1 8 2 1 3 
1 8 2 2 6 
1 8 2 3 4 
1 8 2 4 2 
1 3 2 5 0 
1 8 2 5 3 
1 8 2 6 6 
1 3 2 7 4 
1 8 2 8 2 
1 3 2 9 0 
1 3 2 9 8 
1 8 3 0 6 
1 8 3 1 4 
1 3 3 2 2 
1 8 3 3 0 
1 3 3 3 8 
1 8 3 4 6 

E 1 0 2 l y L , D 1 0 4 4 E 1 0 9 
7 E F E 1 C D 8 F E 2 6 D 0 3 4 
F E 2 5 C 0 3 6 1 C 2 B 1 8 F 0 
0 E F F 3 A 0 3 4 1 3 D 3 2 0 8 
4 1 C 0 3 R 7 B 4 0 3 2 0 8 4 1 
3 0 0 9 4 1 3 D 3 2 0 9 4 1 2 f l 
0 0 4 0 0 1 F F 0 2 0 9 7 E F E 
1 C 3 8 0 D F E 2 6 3 0 0 9 3 5 
F E 1 C C 0 3 6 2 S 2 3 1 3 E E 
2 3 3 6 9 0 2 3 3 6 9 0 0 1 0 0 
0 0 7 9 3 2 3 0 4 0 C 9 2 R 0 O 
4 0 2 2 O D 4 1 0 1 F 7 4 0 E D 
4 3 0 B 4 1 E 5 0 1 7 7 0 1 0 9 
2 2 D B 4 0 E 1 E 5 0 1 4 B 0 2 
0 9 2 2 0 5 4 I E 1 0 1 2 3 0 0 
0 9 2 2 D D 4 0 0 1 1 5 0 0 0 9 
2 2 E 1 4 0 0 1 5 E O 2 0 9 2 P 
E 5 4 0 0 1 1 5 0 0 0 9 2 2 E 9 
4 0 3 E 0 4 2 1 D D 4 0 2 3 2 3 
7 7 2 3 3 6 0 R 2 3 3 D 2 0 F 6 
0 0 0 0 0 0 3 E 0 4 3 2 0 3 4 1 
3 E 6 3 0 0 O 0 O 0 3 2 3 C 4 0 
D D E 5 F 1 F E 0 2 C 0 D D 2 1 
C D 4 4 C 9 E D 5 F 0 1 0 1 1 9 
3 E F 5 C D B 5 0 2 C D 9 2 0 2 
O D 2 0 0 2 D D 2 1 C D 4 4 F 3 
3 R 3 C 4 0 R 7 C R R 4 0 2 3 R 
0 0 4 1 3 0 3 2 0 0 4 1 0 2 0 4 
0 2 3 0 7 0 4 0 3 2 0 0 4 1 C D 
1 B 4 2 C 3 O 4 0 2 C D 3 C 4 2 
F E 8 B 2 8 1 6 3 0 3 C 4 0 0 7 
2 8 1 0 O D 6 F 4 1 C D 5 R 4 2 
7 9 F E 0 4 D 4 O 7 4 3 C D 2 O 
4 4 0 9 0 1 0 1 0 0 R F 3 2 3 C 
4 0 O 9 D F F F F D 5 2 0 1 1 5 
6 9 5 5 5 4 0 D 5 S 5 2 B 5 5 D 
7 B 0 0 S 7 4 9 5 5 5 D 6 7 5 D 
7 4 8 5 D 5 D F E 3 5 7 2 8 E 0 
1 C 8 0 F E 7 2 F C 0 9 4 P 1 1 F 
F 5 6 F 0 O 1 5 8 4 F F 5 6 F E 
2 0 7 3 O 0 8 F 3 F F F F E 8 0 
0 0 0 E 0 2 0 B 0 9 1 3 1 3 0 2 
0 B 1 4 F F F F F C 0 0 0 0 1 0 
7 F F F C 1 0 0 0 0 7 F F F F 0 
O 0 0 8 0 7 F F E F O 0 4 0 2 1 
F D F F 6 C 8 0 0 0 3 F F F F E 
0 0 3 0 0 0 F C F F F D 1 1 0 0 
0 F F F F F 8 0 0 O 0 2 7 F F F 
E 9 0 0 0 0 2 7 F F F F 3 0 O 0 
0 0 0 3 0 3 1 1 1 3 0 B 1 5 0 E 
0 2 1 4 0 0 0 0 0 5 D D 1 7 0 5 
5 4 5 0 5 7 5 1 4 1 4 9 4 5 0 5 
0 5 1 7 D 4 1 4 4 1 5 7 5 3 0 5 
5 5 6 0 1 5 5 4 E 7 D 5 5 1 1 0 
4 5 F F D 1 1 6 0 0 7 D F R 8 0 
1 4 O O F F D 4 B O 0 0 5 2 O F 
F D F O 8 0 1 5 2 B F F D 4 E 8 
0 0 0 B 0 2 1 0 0 7 0 B 1 3 0 5 
0 O 1 4 F F F F F C O 3 O 2 I F 
F F F F 6 0 8 0 2 5 B F F F D 6 
8 0 1 D 5 R F F F 5 6 R 0 0 5 5 
O B F D 5 6 O 1 0 5 5 O B F D 5 
6 R F 0 5 5 R R 0 1 5 6 R F F D 
5 O 8 0 0 5 6 B F F F 5 O 0 1 0 
1 6 F F F F D 0 0 1 0 0 7 F F F 
F F 0 B 0 9 0 1 0 3 0 1 1 0 1 3 
0 3 1 4 1 4 1 4 1 4 1 4 0 3 3 0 
7 0 7 6 0 0 0 1 2 2 0 5 E 0 7 6 
7 6 C 3 7 0 4 R O 3 0 1 4 9 C D 
F 8 4 7 C D 2 9 4 3 1 6 0 0 3 3 
3 8 2 8 3 4 3 7 2 R 0 E 1 C 1 C 
1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 
3 2 2 R 3 3 0 E 1 F F F 2 1 0 0 
0 0 2 2 F 7 4 3 C D F 9 4 8 F D 
3 6 2 1 0 0 3 E 6 3 3 2 0 9 4 1 
O D 8 4 4 0 C D 3 7 4 0 3 E 7 F 
D B F E 1 F D 2 1 F 4 7 3 E B F 
D B F E 0 B 6 7 0 C B 2 4 6 2 0 
0 O 4 0 2 B 7 O B 5 2 0 F B 7 9 
A 7 2 8 3 1 F E O 1 2 S 0 2 1 8 
D A C D 2 9 4 8 0 3 0 3 3 C 1 7 
2 D 2 E 3 9 0 0 2 7 3 E 0 0 2 6 
0 0 3 3 3 3 3 4 1 6 2 7 2 R 2 R 
1 7 F F 0 D E 9 4 6 0 3 6 0 4 6 
F D 3 6 3 O 0 0 O D E 1 4 7 F D 
3 6 3 0 F F 0 9 3 0 2 1 4 0 0 7 
2 0 3 6 C D 2 9 4 8 0 8 0 3 3 C 
1 7 3 4 3 R 3 9 0 0 3 4 2 B 0 0 
3 9 2 E 3 2 2 R 1 B 1 B 1 7 F F 
C D E 9 4 6 C D 2 9 4 8 1 7 0 6 
3 3 2 S 2 5 F F 0 3 6 5 4 6 2 R 
© C 4 0 0 1 E B 0 2 O 9 7 E F E 
1 D 3 8 2 R 3 5 0 D E 7 4 3 C 9 
C D 2 9 4 8 0 3 0 2 2 B 1 7 1 7 
3 3 2 3 3 7 2 R 2 R 3 3 0 0 2 3 
3 4 3 2 3 5 3 1 2 R 3 9 2 R 2 9 
1 7 1 7 F F 2 R F 7 4 3 2 3 2 2 
F 7 4 3 0 3 5 E 4 6 E 1 F D 3 6 
3 C O 0 2 O 0 C 4 0 0 1 D D 0 2 
0 9 1 1 5 0 4 9 E 5 D 5 0 6 0 6 
1 A B E 3 3 1 E 2 0 0 4 2 3 1 3 
1 0 F 6 D I E 1 0 0 2 9 4 3 0 3 
0 3 2 B 1 7 1 7 2 C 2 6 3 2 2 R 
0 0 3 4 3 B 2 R 3 7 1 7 1 7 F F 
1 3 5 E D 1 E 1 0 1 0 6 0 0 E D 
B 0 O D 2 9 4 3 O R 0 3 2 B 1 7 
2 6 0 0 3 3 2 R 3 O 0 0 2 D 2 E 
0 0 3 3 2 8 3 4 3 7 2 f t 1 7 F F 
0 D 2 9 4 3 0 D 0 2 3 3 3 E 3 4 
3 R 3 7 0 0 3 3 2 6 3 2 2 R 0 E 
0 0 I B I B I B I B I B 1 B 0 0 
F F 2 R 0 C 4 0 0 1 C 0 0 1 0 9 
D 9 0 D E 1 4 7 D 9 F E 7 6 2 8 
0 R F E 4 0 3 0 F 3 C D D 2 4 7 
7 7 1 8 E D 2 B 2 B 2 B 2 B 2 B 
1 1 6 7 4 9 0 1 O 6 0 0 E D B 0 

- 9 7 7 1 8 3 5 4 
= 1 1 7 6 1 3 3 6 2 
= 8 7 2 1 8 3 7 0 
= 5 1 9 1 3 3 7 3 
= 6 2 5 1 8 3 8 6 
s 3 5 9 1 8 3 9 4 
= 7 2 3 1 8 4 0 2 
= 4 9 9 1 3 4 1 0 
= 3 7 0 1 8 4 1 8 
= 4 9 1 1 3 4 2 6 
= 5 5 0 1 8 4 3 4 
= 7 2 5 1 3 4 4 2 
— 5 0 2 1 8 4 5 0 
= 3 4 9 1 8 4 5 8 
= 3 7 4 1 8 4 6 6 
= 3 5 9 1 8 4 7 4 
3 4 6 3 1 3 4 3 2 
= 5 9 1 1 3 4 9 0 
= 5 1 3 1 S 4 9 3 
= 5 9 2 1 8 5 0 6 
= 1 8 9 1 8 5 1 4 
= 3 3 5 1 8 5 2 2 
= 1 3 9 3 1 8 5 3 0 
= 8 3 3 1 8 5 3 3 
= 1 0 4 3 1 3 5 4 6 : 
= 1 0 0 9 1 8 5 5 4 . 
S 7 7 5 1 8 5 6 2 : 
̶ 6 1 9 1 3 5 7 0 : 
s 5 7 3 1 3 5 7 3 : 
- 7 8 5 1 8 5 8 6 
X 8 0 4 1 8 5 9 4 : 
= 7 9 8 1 8 6 0 2 : 
= 1 0 7 2 1 8 6 1 0 : 
s 5 5 6 1 3 6 1 8 : 
= 1 1 0 0 1 S 6 2 6 : 
= 3 8 3 1 8 6 3 4 : 
- 8 7 3 1 8 6 4 2 : 
- 1 2 6 3 1 8 6 5 0 : 
3 8 9 0 1 8 6 5 8 : 
= 1 1 0 4 1 8 6 6 6 : 
= 9 9 5 1 8 6 7 4 : 
= 7 6 1 8 6 8 2 : 
3 3 0 9 1 8 6 9 0 : 
3 1 1 9 7 1 8 6 9 8 : 
3 7 9 3 1 3 7 0 6 : 
3 1 4 7 6 1 8 7 1 4 : 
3 8 2 5 1 8 7 2 2 : 
3 1 0 3 7 1 8 7 3 0 : 
3 9 1 0 1 8 7 3 3 : 
= 3 8 1 8 7 4 6 : 
3 6 7 6 1 8 7 5 4 
3 5 4 4 1 8 7 6 2 : 
3 5 0 0 1 8 7 7 0 : 
3 8 3 9 1 3 7 7 3 : 
3 1 0 5 8 1 8 7 8 6 : 
3 9 4 0 1 8 7 9 4 : 
3 1 3 9 4 1 8 8 0 2 : 
= 7 1 1 8 3 1 0 : 
= 3 3 5 1 8 8 1 3 : 
3 1 4 3 1 1 8 3 2 6 : 
3 9 3 8 1 3 8 3 4 : 
3 1 1 7 0 1 S 3 4 2 : 
3 1 1 1 6 1 8 8 5 0 : 
3 1 0 0 6 1 8 3 5 3 : 
3 1 1 3 3 1 8 8 6 6 : 
3 3 2 0 1 3 3 7 4 
3 3 6 3 1 8 3 6 2 : 
= 6 3 2 1 8 3 9 0 : 
= 9 7 3 1 8 8 9 3 : 
3 7 1 0 1 8 9 0 6 : 
3 3 1 5 1 8 9 1 4 : 
3 1 1 2 1 3 9 2 2 : 
3 4 7 6 1 8 9 3 0 : 
3 1 1 3 2 1 8 9 3 8 : 
= 3 7 2 1 8 9 4 6 : 
a 9 9 4 1 8 9 5 4 : 
a 1 0 6 9 1 8 9 6 2 : 
3 1 2 7 3 1 3 9 7 0 : 
= 8 2 6 1 8 9 7 3 : 
3 5 7 7 1 3 9 8 6 : 
3 6 3 0 1 8 9 9 4 : 
3 2 3 7 1 9 0 0 2 : 
3 3 0 4 1 9 0 1 0 : 
3 1 1 5 7 1 9 0 1 8 : 

1 1 2 1 1 9 0 2 6 
3 3 9 2 1 9 0 3 4 : 
3 4 7 5 1 9 0 4 2 : 
3 2 8 5 1 9 0 5 0 : 
3 5 2 7 1 9 0 5 3 : 
3 8 5 5 1 9 0 6 6 : 
3 7 8 3 1 9 0 7 4 : 
3 7 0 3 1 9 0 8 2 : 
3 8 8 9 1 9 0 9 0 : 
3 4 1 7 1 9 0 9 3 : 
3 3 2 6 1 9 1 0 6 : 
3 3 8 6 1 9 1 1 4 : 
3 7 3 1 1 9 1 2 2 : 
3 1 2 1 0 1 9 1 3 0 : 
3 4 0 2 1 9 1 3 8 : 
3 6 4 6 • 1 9 1 4 6 : 
3 3 9 2 1 9 1 5 4 : 
= 1 0 2 2 1 9 1 6 2 : 
S 2 6 6 1 9 1 7 0 : 
3 5 0 9 1 9 1 7 8 : 
3 7 9 6 1 9 1 8 6 . 
3 5 7 3 . 1 9 1 9 4 : 
3 2 8 2 1 9 2 0 2 : 
3 5 2 3 1 9 2 1 0 : 
3 4 9 8 1 9 2 1 8 : 
̶ 3 0 3 1 9 2 2 6 : 
3 1 6 2 1 9 2 3 4 : 
3 5 7 6 1 9 2 4 2 : 
3 1 3 4 7 1 9 2 5 0 : 
3 1 1 0 5 1 9 2 5 8 
3 5 9 5 1 9 2 6 6 : 
3 6 1 3 1 9 2 7 4 : 

0 D 2 9 4 8 1 0 0 3 3 D 2 6 3 3 = 4 3 7 
3 4 3 9 2 D 2 R 3 7 0 0 2 0 2 6 = 3 3 3 
3 2 2 R 0 O 0 F F F C D E 1 4 7 = 8 6 3 
F E 3 3 C R 7 0 4 f t O 3 3 9 4 6 = 1 0 1 5 
E 5 2 B 2 B 2 B 2 B 5 4 5 D I B = 6 0 5 
O 1 0 6 0 0 E D B 0 E 1 O 9 3 R = 9 0 4 
2 5 4 0 3 C 2 0 F O E D 4 B 2 5 = 7 9 2 
4 0 7 9 3 C 2 S F 8 O D B D 0 7 = 9 3 4 
7 E C 9 3 E 1 7 1 8 0 1 R F 2 f l = 6 5 4 
0 C 4 0 0 E 1 3 0 6 2 0 2 3 7 7 r 3 0 6 
2 3 1 0 F C 0 D 2 0 F 6 O 9 1 7 = 8 1 8 
1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 = 1 8 4 
1 7 1 7 1 7 1 7 1 7 0 0 0 0 0 0 = 1 1 5 0000000000000000 = 0 
0 0 0 0 0 0 0 0 0 0 2 1 2 2 C - 9 = 2 8 4 
F D 3 6 2 2 0 0 E 1 4 6 2 3 4 E = 7 4 9 
2 3 7 E 2 3 F 5 E 5 0 D F 5 0 3 = 1 1 2 8 
0 1 2 R 0 E 4 0 1 1 0 9 4 8 7 E = 5 3 7 
1 2 0 f t 0 3 C B 7 7 2 0 0 5 7 7 = 5 0 9 
1 3 2 3 1 3 F 3 F 1 0 5 E B 1 1 = 1 0 1 1 
0 9 4 8 R 7 E D 5 2 4 4 4 D F E = 9 6 6 
2 B 2 8 2 3 F E 3 3 2 8 1 D F E = 7 4 6 
3 D 2 3 1 6 O D 3 C 4 S 2 1 O 0 = 5 7 3 
0 0 2 B 7 C B 5 2 0 F B E D 5 B ^ 9 5 9 
0 E 4 O 2 1 0 9 4 3 E D B 0 1 S = 6 2 9 
0 3 C D 8 C 4 8 D 9 0 9 0 6 1 6 = 3 6 6 
C D 9 9 4 8 C D 8 C 4 8 1 0 F 3 = 1 1 1 1 
D 9 C 9 2 f t 0 E 4 0 S 9 7 E C 6 = 9 5 1 
8 0 7 7 2 3 1 D 2 0 F 8 C 9 2 1 = 8 2 5 
4 0 1 F 2 B 7 C B 5 2 0 F B C 9 = 9 2 7 
1 9 3 6 8 3 1 0 F B C 9 2 R 0 C = 7 3 7 
4 0 1 1 0 1 0 0 0 6 1 3 0 D R 2 = 4 7 9 
4 8 1 1 2 1 0 0 0 6 1 5 C D P 2 = 5 1 6 
4 8 1 1 F F F F 0 6 1 7 C D P 2 = 9 9 5 
4 3 1 1 D F F F 0 6 1 5 C D f t 2 = 9 6 1 
4 8 0 9 2 3 7 E F E 8 8 0 0 0 5 = 1 2 1 3 
O 1 0 B 0 0 0 9 C 1 C 9 2 R 0 C = 4 6 9 
4 0 0 1 D 6 0 2 E D B 1 C 0 2 B = 9 3 0 
3 6 0 0 2 3 1 8 F 7 3 E R 6 C D = 7 9 3 
D 3 4 S 3 E 8 B C D D 3 4 3 3 E = 1 0 4 4 
0 8 C O D 3 4 3 C 9 0 0 O 0 3 E = 7 6 4 
F F E D 4 B F 7 4 3 1 3 0 6 R F = 1 0 9 1 
E D 4 B 3 2 4 0 0 D 3 2 2 1 4 0 = 5 8 6 
C 5 C D R 8 4 3 O 1 7 9 E 6 0 3 = 1 1 S « 
4 7 0 E 0 0 O B 3 3 C B 1 9 0 B = 7 7 5 
3 3 C B 1 9 2 1 2 4 4 5 0 9 E B = 6 6 6 
2 R 0 C 4 O 0 1 2 3 0 0 0 9 0 6 = 1 6 Q 
3 7 3 R 2 1 4 0 f t 7 1 f t F 5 C O = 3 5 2 
P D , 4 9 F 1 0 4 9 3 4 9 1 3 1 0 = 9 4 3 
F 0 4 2 4 B E B 3 R 2 l 4 0 f t 7 = 9 3 8 
C 8 0 6 0 4 O D 3 9 4 9 1 0 F B = 8 9 2 
0 0 2 9 4 8 1 7 0 0 3 3 0 0 3 9 = 4 4 9 
2 E 3 2 2 R 0 E 2 5 2 5 0 0 0 0 = 2 2 6 
2 D 2 E 0 E 1 O 1 C 1 O 1 C 1 O = 2 4 5 
1 C 0 0 2 7 3 E 0 E I B 1 B 1 B = 2 2 4 
I B 1 B 1 B F F C D 2 9 4 3 0 3 = 6 6 2 
1 8 3 3 3 8 2 D 2 R 2 R 3 9 0 E = 3 3 1 
F F 0 1 1 R 0 f t C D F 5 0 3 E D = 9 8 7 
4 B F 7 4 8 C D 9 8 0 R C 9 O 5 = 1 1 5 9 
4 6 2 3 4 E 2 3 E 5 C D F 5 0 8 = 9 0 5 
E 1 3 E B 4 D 7 0 1 0 9 0 5 5 F = 1 3 8 4 
1 6 0 3 3 E 0 0 O B 1 3 3 8 0 2 = 3 7 2 
3 E 3 4 7 7 0 D 0 0 4 3 1 5 2 0 = 7 6 7 
F 1 D 1 O 9 D 5 1 1 0 0 O 8 7 E = 1 0 1 5 
F E 1 0 O B 1 3 C D O C 4 3 1 5 = 9 9 4 
2 0 F 5 7 B D 1 1 2 0 9 3 4 3 4 = 9 3 2 
3 4 1 7 1 7 1 7 1 7 3 4 3 4 3 4 = 3 0 0 
3 4 3 4 3 4 1 7 1 7 1 7 1 7 1 7 = 2 7 1 
1 7 1 7 1 7 3 4 3 4 3 4 1 7 3 4 = 3 0 0 
1 7 3 4 1 7 3 4 1 7 3 4 1 7 1 7 = 2 7 1 
3 4 1 7 1 7 1 7 1 7 1 7 3 4 3 4 = 2 7 1 
3 4 3 4 3 4 1 7 1 7 3 4 1 7 1 7 = 3 0 0 
1 7 3 4 1 7 1 7 1 7 3 4 3 4 3 4 = 3 0 0 
3 4 3 4 1 7 1 7 1 7 1 7 1 7 1 7 = 2 4 2 
3 4 3 4 3 4 1 7 3 4 1 7 1 7 1 7 = 3 0 0 
3 4 1 7 3 4 3 4 3 4 1 7 1 7 1 7 = 3 0 0 
1 7 1 7 1 7 1 7 3 4 1 7 1 7 1 7 = 2 1 3 
3 4 1 7 3 4 1 7 1 7 1 7 3 4 3 4 = 3 0 0 
3 4 3 4 0 0 0 0 0 4 0 0 0 0 0 0 = 1 0 3 
7 6 0 0 8 1 8 4 0 4 0 0 0 0 7 6 = 5 0 1 
0 0 8 0 8 1 0 7 0 3 0 4 7 6 0 0 = 3 8 9 
0 2 3 0 8 3 0 6 0 0 7 6 0 0 8 1 = 5 1 4 
3 0 0 5 0 0 8 1 7 6 3 5 8 0 0 7 = 6 4 3 
0 3 8 1 8 0 7 6 8 5 8 0 0 4 0 0 = 6 4 3 
8 5 0 1 7 6 8 5 0 7 3 0 0 0 0 5 = 5 2 S 
0 0 7 6 8 5 0 5 8 4 0 0 8 5 0 0 = 5 2 1 
7 6 3 0 0 0 0 0 0 0 0 6 0 0 7 6 = 3 7 0 
O 2 S 2 8 4 0 6 0 0 G 0 C D F 4 = 7 1 9 
4 7 C D 2 9 4 3 0 2 0 6 3 D 3 C = 5 1 8 
2 R 3 1 2 3 3 4 3 2 2 0 0 0 3 9 = 3 3 2 
3 4 I B I B 1 B F F 0 1 0 0 0 0 = 4 0 1 
C D F 5 0 3 0 6 4 C 1 1 2 4 4 R = 6 6 7 
1 R D 7 1 3 1 0 F B C D E 2 4 A = 1 0 3 2 
C D 2 9 4 3 1 0 0 D 3 D 1 0 2 3 = 4 6 4 
1 1 0 0 1 D 2 5 2 4 2 1 0 0 2 7 = 1 9 1 
3 E F F C D 2 9 4 3 1 1 0 3 3 D = 7 2 1 
3 2 2 E 3 6 3 R 2 R 3 1 0 0 3 B = 3 5 8 
2 6 3 3 0 0 3 S 3 2 3 4 3 4 3 7 = 3 5 4 
2 A 3 3 2 7 3 A 3 7 2 0 F F C D = 7 4 9 
2 9 4 8 1 7 0 A 3 D 3 5 3 7 2 f t = 3 5 7 
3 3 3 8 0 0 2 6 3 3 3 E 0 0 3 0 = 3 1 1 
2 A 3 E F F C D E 2 4 A 1 3 F B = 1 1 3 9 
1 1 0 0 4 9 0 6 1 4 C 5 C D 3 1 = 7 5 9 
4 B 0 D 1 2 4 B C 1 3 0 2 5 4 0 = 7 2 5 
3 C 2 O 1 2 1 0 F 0 0 6 1 F C 5 = 6 0 0 
O D 1 2 4 B C 1 3 f t 2 5 4 0 3 O = 7 1 0 
2 0 0 3 1 0 F 3 C 9 E 1 3 E 7 F = 9 0 9 
D B F E 1 F D O 3 9 4 6 C F 0 C = 1 0 6 3 
D 5 C D 9 9 4 3 2 0 0 0 4 0 0 1 = 7 6 2 
4 8 0 1 0 9 5 4 5 D 3 E 0 5 2 B = 3 6 9 
O 1 1 E 0 0 E Q B 8 2 B 1 B 1 B = 5 4 9 
1 B 2 B 3 D 2 0 F 2 D 1 0 9 2 f t = 8 5 7 
0 0 4 0 0 1 0 7 0 0 0 9 0 6 0 5 = 2 6 4 
0 5 1 f t 1 3 F E 3 4 2 0 0 2 3 E = 6 4 4 
B 4 C B B 7 7 7 0 1 2 1 0 0 0 9 = 7 2 3 
0 1 1 0 E D 0 9 0 3 = 8 4 2 • 
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But the biggest discovery of 
all is the price - just £199.95 
Upgrad ing to a dual-dr ive system is simple w i t h the 
'Discovery + ' upgrade package - C1 39.95, or choose a 
purpose-bui l t tw in -d r i ve un i t , 'D iscovery 2 ' -
11329.95. 
THK DISCOVERY RANGIi 

Avai lable th rough the Opus dealer network 
n a t i o nw i d e - r i n g for your nearest s t o ck i s t - o r 
d i rect f rom ( )pus Supplies. For f u r the r detai ls 
r i ng us on: 0737 65080 or post the coupon. 

Please rush mc the following (ALL PRICES INCLUDE VAT & CARRIAGE) 
- Discovery 1 unit(s) at £199.95 cach • • . 
-Discovery 2 unit<s) at £329.95 cach | YC|Ad1| 

I cnclosc a chequc for £ 

card account with the amout of £ 

MyAcccssD BarclaycardD (please tick) no. is 

Name 

Address 

. or please debit my credit 

Telephone 

55 Ormslde Way, 
Hobnethorpe Industrial 
Estate, Redhfll, Surrey. 
TELEPHONE: 0737-65080 

Discovery is the breakthrough in design, performance 
and price which promises to make other Spectrum 

solutions obsolete. Just look at its advanced features: 

• The very latest 3 Vi inch disc drive unit 
• Peripheral through connector • Parallel printer port 

• Joystick interface • Video monitor port 
• On-board power supply 

31*1! 
Introducing Discovery 1 - quite simply the mqst 
advanced and comprehensive disc drive unit yet 

developed for the Spectrum and Spectrum + 
computers. 



COMMODORE 64, 
BBC AND SPECTRUM 
Figure 1. CBM-64. 
5 REM HEX LOADER FOR CBM 64 FIG.1
6 REM
10 FOR 1=630 TO 727•REfiDfl:PQKEI,ft:T»T+fl
28 NEXT IF T=6716 THEN GOTO 100
30 PRINT-ERROR IN DATA "-T-6716END
40 DATA 163,133,186,169> 1,133V 134
30 DATA 133,185,169,S,133,183,169,208
60 DATA 133,187,169,2,133,188-169-56
70 DATA 133.251,169,199,133.252,169,251
80 DATA 162,231,160,206,32,216,255,96
90 DATA 68,79,37,78.76,79,65-68
100 SR=5lO0O LA=52855
110 INPUT-START ADDRESS";A
120 IF \A<SA> OR <A>LA> THEN GOTO 140
130 IF A/8=INT<A/8> THEN GOTO 150
140 PRINT:PRINT"ADDRESS ERROR"-GOTO 110
150 T=<A-32768>AND255 PRINTA;•INPUTDt
160 IF D4="END" THEN GOTO 900
170 IF LEN<DS>=20 THEN GOTO 190
ISO PRINT"WRONG LENGTH" GOTO 150
190 FOR B=0 TO 7 Bf=MIDf<Df,2*B+l-2>
20O GOSUB 30O IF E=1 THEN GOTO 280

F<9ure 2. CBM-64 
i 51000 ftc^-^ 

210 POKE A+B•D T=T+D ;NEXT
220 Bf=MIDf'Df•13,3>:GOSUB 300
230 IF E=1 THEN GOTO 280
240 IF T«D THEN GOTO 260
250 PRINT"CHECKSUM ERROR" GOTO 150
260 A = A+B IF A<LA THEN GOTO 150
270 GOTO 800
230 PRINT TAB(3+2*B+D> Cf"??"

B=8 NEXT GOTO 150
300 E=0 D=0 FOR N=1 TO LEN-.B$>
310 C$=MIDf <B$•N,1>•GOSUB 400
320 IF E=1 THEN D=N•N=4•NEXT•RETURN
330 D°D*16+X:NEXT:RETUPf I
400 X=ASC<C*>~48;IF X<0 THEN E-l:RETURN
410 IF X<10 THEN RETURN
420 X=X-7 IF X<10 THEN E"1 RETURN
4 30 IF X>15 THEM E=1
440 RETURN
50O Hf="0123456789flBCDEF"
510 FOR A=SA TO LA STEP 8
520 PRINT A.'"> " • T=<A-32763 'AND255
530 FOR B=0 TO 7 • X=PEFK' A+B •• • GOSUB 600
540 T=TtX NEXT:PRINT"=";
560 Y=INTfT/256) PRINT MIDSKHf, Y+l, 1 > •
570 X=255 AND T:GOSUB 6 0 0 F R I N T
530 NEXT GOTO 900
600 PRINT MID$<HS,INT<X/16>+1,1>;
610 PRINT MIDfCHS,1+<XAND15>,1>; RETURN

THE PROGRAMS given here will enable 

Spectrum, BBC, and CBM-64 owners to 

download via Your Computer's Telsoft 

service. Each month for each machine we 

transmit at least one — and usually two — of 

the main programs appearing in the current 

issue. Also available is the full user to user 

communications program, Dialsoft. 

So far O E LTD 's Telemod 2 and the V T X 

5000 modems have been tested with the BBC 

and Spectrum but the service also works with 

800 SVS 630 i.":f=CHRJ--34 •
810 PRINT PRINT" TO RELOAD CODE "
815 PRINT PRINT" LOAD"C f"DOWNLOAD"•
S20 PRIHTCS",1,1 •RETURN >"
325 PRINT PRINT" THEN TVPE NEW"•
330 PRINT" <RETURN>"
835 PRINT PRINT"TO RUN THE PROGRAM".
840 PRINT" SYS 5I00O CPETUR'O"
900 PRINT pptHT PRINT"J ENTRR TiRfR"
910 PRINT PRINT"2 PF'INT DATA"
920 PRINT PRINT'S SAVE DATA"
930 INPUT 2 ON 2 GOTO 100,500-30*

51456 
51464
>1472 

461 

lu l l -> 

mwm 
sitm 

51136 
51144 

51160

51576 •> 
51584 

W e E 5 

H l P S i K S 
tfigSSSl 
BiiSmS 

I M 

Bigmisg 
524i 6 > g g g j g j ^ ^ g g ^ g
52424 •> 5 0 5

l i t a ' 

nstgSsSssg* 
IllU; S i S & S ? 

3204O ? «ggj3ccsg !IS*jr 

52R 
4CE

52072

l ? S I 
38A

S2S^"567 

51230 ^

• s i s ? a s ® 

i m 
wmm 
51760 I 

52096 

S M i 
mmm 

I I / I 1 l i s a ? ® ^ ® 579 

i f 1 ^ g s 
§Jfi i 

0Msms mssme mmm 
• . • p i fssSPSS misstate 51416 

51424 ?^F2030C 
^ 4 0 7

20=503 imMlMM 
s IIII41 SggSSgSSR 

I I S s ^ l ^ f 

m 
51864 ->
51372 I 

52784 
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A reminder of how to use the Telsoft service 
a numhrr __ , „ 

For the CBM-64 it 

3EL 

similar modem," later ' " ^ " n a l o r 
we hope to adapt the 

service to work with Commodore's modem 

and then e n t e r t h c m a c h i n e 

™ 'he C B M 64, R A N D O M I Z E USR 

60000 on the Spectrum. 

To find out what 
is available and how to 

8oZ Tht ' UP C o l c h e s ' " (0206) 
will a, J h a U d ' ° r C C ° r d c d i n f o™at ion line 

will also advise you which telephone numbers 

'O ™ g for the 300 and 1200 bit/s services ont:nir6ram ^ W'lm ' ° « dis 
round again. When the «P ° , C ° m e 

O K " niessapt- o l ! Program loaded 
^ message appears return to the Telsof, 

menu and sclcci Option 5 Yon n l 
and run the program ^ n 0 W s a v e 

Option 6bif  C T 6 4 °WnerS Wi"  t0 use 
6 i f machine code is to be saved. 

Figure 1. BBC. 
10 REM BBC HEX CODE LOADER 
13 H1MEM-1.69FF 
20 CLSlPRINT 
30 INPUT - START ADDRESS (Hex>"|A* 
4 3 A - E V A L ( " * r " * A * > 

S O I F A > t . 6 F Q 7 THEN 2 8 0 

60 IF A<I,2A©0 OR AX.6FE7 THEN 20 

7 0 P R I N T ^ A " " | 

8 3 INPUT - t - B » , C « 

9 0 I F L E N ( 8 » > < > 1 6 THEN 5 0 

1 0 8 T - 0 

1 1 0 F O R N - 0 TO 7 

1 2 0 X » - M I D * < B « . 2 * N » 1 . 1 ) : GOSUB 3 0 0 

1 3 0 I F £ - 1 THEN 2 6 0 

1 4 0 X * - M I D « < B * , 2 » N ^ 2 , 1 > : G 0 S U 8 3 0 O 

1 5 0 I F E - l THEN 2 6 © 

160 B- EVAL<-fc-*MtD»c8«,2*N*l,2>> 
170 '•A-BiA-A.X:T-r»B 
100 NEXT 
19© FOR K • I TO LEN <C«> 
200 X*-MID*<C«,M,l>:GOSUB 30© 
210 IF E -I THEN A-A-li OOTO 260 
220 NEXT 
230 IF T- EVAL<-fc"*C«l THEN 50 
240 PRINT -CHECKSUM ERROR 

230 *-A-8«GOTO 30 
260 PRINT "TYPING ERROR 
270 A-8»<A DIV 8):GOTO 30 
280 "SAVE "DOWNLOAD" 6A0O 6F87 
290 END 
300 E-0iIF ASC<X<I<48 THEN E»1:RETURN 
310 ir ASC< X4 > <38 THEN RETURN 
320 IF ASC < X*)<63 THEN £-1:RETURN 
330 IF ASC(X»>>71 IHCN E-l 
340 RETURN 

Figure 2. BBC. 6 8 0 8 

6 8 1 0 

6 8 1 8 

6AO0 : A 9 C 8 A 0 F E A 2 0 1 2 0 F 4 4 C 6 6 B 2 0 

6 A 0 8 : F F 2 0 6 I 6 C 2 0 4 8 6 O C 9 . 3 8 A 6 B 2 8 

6 A 1 3 : 3 1 F B 0 B C 9 3 4 F 0 E 9 C 9 , 4 C 8 6 B 3 0 

6 A 1 0 s S 5 F 0 0 6 4 C B C 6 A 4 C 4 7 2 8 0 6 B 3 8 

6 A 2 3 : 6 A A 9 0 C 2 0 E 3 F F A 9 E 8 , 4 B 2 6 8 4 0 

6 A 2 8 : A B 0 0 A 2 F F 2 0 F 4 F F A V 4 F 0 6 B 4 B 

o A S O : O 3 r t 2 8 0 2 0 r 4 F F A 9 0 2 3 6 3 6 8 5 3 

6 A 3 8 i O 2 0 2 2 O F 4 F F A 9 C G A O 4 C 8 6 8 3 8 

O A 4 0 i F E A 2 3 O 2 0 F 4 F F 6 0 A 9 4BC 6 8 6 © 

6 A 4 8 • 0 C 2 0 E 3FF 2 0 F 7 6 B A 9 4 3 9 6 0 6 8 

6 A S e : 1 3 A 2 O 1 2 3 F 4 F F A 0 8 O 3 E B 6 8 7 0 

6 A S S : A9FF0 I ) 9<7056FDC^A 3 8 7 6 B 7 B 

6 A 6 0 : A 9 1 3 A 2 0 1 2 0 F 4 F F 2 0 3 9 4 O B 8 0 

6A(.Q • e C 6 C 9 3 F 8 2 0 B C 6 C B B 3 4 8 6 8 8 0 

6 A 7 0 : F 8 A 0 O 0 8 4 7 7 8 4 7 8 8 4 4 1 6 6 B 9 0 

6 A 7 8 t 7 9 8 4 7 A 8 4 7 B 8 3 7 0 2 8 3 8 0 6 B 9 8 

6 A 8 0 1 0 3 6 0 A 3 7 0 2 9 F 0 C 9 8 C 4 3 9 6 8 AO 

6 A 0 8 . O 0 E 2 2 0 O C 6 C B 3 D 8 9 9 4 6 8 6 B A 8 

6 A 9 0 i 7 I 0 3 C G 2 0 D 5 6 C C 0 O 9 3 6 4 6 8 8 0 

6 A 9 8 I D 0 F 0 A 0 0 0 A 5 7 4 2 9 8 O 4 2 2 6 B B 8 

6AAB I D 0 3 8 A 5 1 C 8 S 7 6 1 8 A S 3 5 4 6 8 C 0 
6 A A 8 ! I O 6 5 7 3 O 5 7 7 2 0 0 C 6 C 2 8 9 6 BCD 
c . ( f iO . B O O S 2 8 F 3 r F C 8 2 0 D 5 3 2 4 6 B D 0 
6 A B 8 i 6 D C 0 1 3 r W » F 0 A 5 7 3 2 0 . 4 3 3 6 8 0 6 

6 A C 0 : 8 2 6 D 2 0 0 C 6 C B 0 A O C 3 3 C C 6 B E 0 
6 AC 8 i 7 A F 0 8 6 A 9 5 0 2 O E 3 F F . 4 7 8 6 8 E 8 
6 A D 0 l 2 O E 7 F F 4 C 6 7 6 A 2 O 0 C , 3 4 F 6 B F 0 

6 A D 8 : 6 C 8 3 O C C 5 7 B F 0 0 8 A 9 4 8 C 6 8 F 8 
6 A E 0 : 3 8 2 8 E 3 F F 2 0 E 7 F F 4 C 4AC 6 C 0 0 

6 A E 8 i 6 7 6 A A 3 7 3 A B B 9 8 5 6 F 4 3 E 6 C 0 8 

6 A F 0 I O 0 0 C 2 0 C 7 F F A 9 8 8 2 3 . 3 8 8 6 C 1 0 

6 A F 0 i E 3 F F 4 C B 3 A B 4 C 6 7 6 A , 4 6 9 6 C 1 8 
6 B 0 O i A O 0 O 8 4 7 A 8 4 7 B 2 0 0 C , 2 C 9 6 C 2 0 

I 6 C 8 0 F 2 9 1 7 6 2 0 0 3 6 0 , 4 7 7 

: C G C 4 7 5 D 0 F 1 2 0 0 C 6 C . 4 5 A 

. B 0 E 3 C 5 7 A F B O B A 9 3 0 , 4 C E 

i 2 0 E 3 F F 2 0 E 7 F F 4 C 6 7 , 4 B 8 

! 6 A 2 8 0 C 6 C B 0 C F C 3 7 B , 3 C 1 

I r 0 0 8 A 9 D 8 2 0 e 3 F r 4 C . 4 4 7 

i 6 7 6 A 2 0 C 7 6 B 2 B E 7 F F . 4 2 9 

i A 5 7 3 A 8 A 9 0 0 9 9 8 3 6 F . 3 F 6 

i A 3 B A C 9 0 2 D 0 3 8 2 0 D 7 , 4 1 V 

i 6 8 A 9 C 8 2 0 5 S 6 C A 9 3 5 , 3 6 B 

I 2 0 3 O 6 E A 9 5 0 2 O 5 5 6 C . 2 9 8 

i A 9 1 S A 2 0 1 2 0 F 4 F F 2 0 . 3 9 4 

i F 7 6 3 A 4 7 1 C 8 8 8 B 9 8 3 . 3 0 3 

: 6 F D 0 5 1 9 8 D 0 F 7 A 9 E C , 4 A 4 

I 2 0 E 3 F F 2 © A 5 6 0 A 9 5 A , 4 3 7 

j 0 3 1 J 2 A 9 6 F 8 3 O 3 A 9 8 7 . 3 D 7 

. 2 0 0 O 6 E 2 0 F 8 6 D 2 0 A 8 , 2 D B 

i 6 D A 9 0 3 2 0 0 8 6 E A 9 B 8 , 2 D A 

l 2 0 E 3 F F 2 0 F 0 6 D A 9 D 2 , 3 0 2 

! 2 8 E 0 F F 4 C 0 C 6 A A 9 S 5 , 3 B F 

I 2 0 3 0 6 E A 9 9 6 2 0 3 5 6 C , 2 D E 

I 4 C 6 A 6 8 A 4 7 5 2 0 0 C 6 C . 2 D 2 

i 8 8 O 0 F A 2 0 0 C 6 C 2 0 0 C , 3 1 6 

. 6 C 4 C 4 8 6 8 4 C 6 C 6 A A 9 . 3 3 6 

« 2 O 2 0 E 3 F F A V 6 F 2 O E 3 , 4 3 D 

i F F A 9 6 8 2 0 E 3 F F 6 0 A 9 , 5 l E 

I 9 C A O O 0 A 6 B A E O O 2 D O , 4 1 E 

l O B A 2 I 3 2 0 F 4 F F A 2 1 2 , 3 8 7 

s 2 0 F 4 F F 6 O A 2 9 7 2 3 F 4 . 4 C O 

s F F A 2 9 6 2 0 K 4 F F 6 O A 9 , 3 5 3 

I V C A 0 0 O A 6 8 A E 0 0 2 D © . 4 1 E 

« E B A 2 3 3 2 0 F 4 F F A 2 3 2 , 4 E 7 

: 2 0 F 4 F F 6 0 1 8 A 9 9 6 8 3 . 4 4 F 

« 8 F 8 4 7 E A 9 9 1 A 2 0 B 2 0 , 3 8 D 

: F 4 F F B 0 0 9 C 0 Q 7 O O 0 5 . 4 4 8 

: 60 i>8 4 C 0 C 6 A A 4 7 E 2 0 , 2 D 4 

6C28 
6C30 
&C38 
6C48 
6C48 
6C30 
6C38 
6C60 
6C.-.R 
6C70 
6C78 6CB0 
6C00 
6C90 
6C98 
6CA0 
6CA8 
6CB0 
6CB8 
6CC0 
6CC0 6COO 
6CD8 
6CE0 
ACE 8 
6CF0 
6CF8 
f.080 
6D0O oDltf ©D18 
6D20 
6D28 
6D30 
6D38 
6D4e 

: 496CC68F OB023860 , 374 6D4B 
: A38ACV02O0862079,369 6D50 
: *»E8B£C60A99l A201,447 6D3B 
:20F4FF9BA47EB0DF,33C 6063 
: 608AA2D2CAE6CAO©,3AA OD68 
:F8AA60AV00Q47EA8,438 6D70 
:2O496CO8O0FAA4 7E.449 6D78 
I*>0A9EOAB»OA2FF20,452 6D80 
IF4FFA903O58AA90C,460 6DOB 
j 20E 3FF20A86DA904,3E4 6090 
: 20006EA90983O2A9, 2F0 6D°b 
-.ftKO3O3A00020F86D,39C 6DA0 
i20156OC941F0OBC9.370 60AU 
I42F011C943F0174C,3A2 60B3 
I616CA908A20120F4.335 6D88 
:FF4C»76CA908A203,3C4 6OC0 
t2OC4FF4C676CAV08.433 6DC8 
IA2042BF4FFE68AA5.4CE 6D0U 
:7C20E3FFA47E23AB,466 6DDO 
:6DA90820006E2OFB,2C4 6DE0 
I6DA0I720I36DC941,200 6DE8 
iF008C942F01IC943.413 6DF0 
I FOl74C616CA907A2,372 60F0 
I 0120F4FF4C096DA9,37F 6EO0 
:07A28320F4FF4C09,314 6E0O 
:6DA907A2O420F4FF,3D6 6E10 
lE6BAA30AC-5»-,0009.443 6E I 8 
: AOrOAO«WA20I2eF4,3E8 6620 
IFFA37C20E3FF2033, 493 6E28 
!6C20536C6O20AI»6D,2E3 6E30 
1A9O52O006C20F86D,2CI 6E38 
i20AB6OA9O520O06E,274 6E40 
I 2BFQ6D20A86DA905, 36B 
:20O06Et0FO6D20AB,2DE 6E30 
:6D847EA903200O6E,2A9 6E38 
IA9D220EBFF057C60.4D8 6E60 

:A93C20E3FF20AB6D,3EF 6E68 
: A90720006E A'79A93, "̂ 06 6E70 
: 82A96E8583A0O020, 361 f>t /Q 
:F86D2CA86D2O996D,3C0 <>E«0 
I20996D20996D20AB.317 6E 88 
:6DA90A2O006£2OT8.2C«, 6E90 
:6D20AB6DA9«r20O0.270 6EV8 
:6E20F86D20A86D20.348 6EA0 
:E7FFA9D220E8FF4O.3A0 6CA8 
:A9BFA2002CF4FF6O,305 6EB0 
:6©AV082B0B6E2BFO.287 6E88 
j 6O20AO6D&O20A86D,33A 6ECB 
I20AB6D2BE7FF20E7.443 6EC8 
IFF6C4829FB6A6A6A.3FE ACDO 
:6AO930C93A300318,1F1 6FD8 
s 69072BE3I-F60290F ,312 6EE0 
s 0930CV3A30031869,1F0 <>EE8 
:O720E3PF60437B85,3AE 
i7BA20BA57B2A90CC.308 
SA37D4908857BA37A.39O <»F0B 
!491083 7A267A267B,299 &EC8 
:CAD0EO602O£3FFCB.3AC 6 P l C 

i OIO2C9ODO0F6C860,4F7 
I867DAAA9202BE3FF,478 «=20 
ICAD0FAA67D6SC97F,35F 6F28 
:D00BA9862OT4FFEO,4FD 6F30 
S00F012A97FC920DO.3C3 ^ ^ 
:OEC90AFB3AC90DF0,3A1 
:06C937FOO2A9036O,20I 6 p 4 8 

5 037C867DS47EA991.440 ^ ^ 
l A2012W4FFA903A2, 404 6F3B 
iO72BF4FFA996A2e0,433 ^A0 

:2OF4FF982902F0F4,4BA 
;A47CA997A20920F4,41F 6 , 
iFFA903A2U42OF4FF,464 6f 78 

:AV91A2OO20»--4FFB0.49F 6F83 

:09C007O003686U4C.2C.1 
:0C&AA37CA670A47E,3DC 
16084 7E867DA996A2,446 
:OO2aF4FF982V0lf C,SCO 
i0BA996A20920F4K*,408 
I 981O9B0138A670A4,340 
I7EA04 44F374E4C4F,281 
: 4 1 44494IF47204D4S, 215 
:4Fr>5BD3120202032,193 
:454345493A4S8D34,IF2 
:2020205343-42042.1 At 
-.61 7364205261 7465.2E6 
:OO3S202020453849,1B8 
«3420S44F2B424153,20D 
;49430D454E544532,217 
l204E554O424532OO,1F6 
s 2820355343204 554.1EC 
• 524C2O4720S44F 20,1F5 
!52455455524E2034,234 
i4F204D434E532O2V,1E0 
:0053435420545241,200 
|4E534D4<J54204261 ,24E 
I 7364205261746500,292 
i412O202B37332042,16F 
16175640042202033,IPC 
:303020426J 736400.209 
-.4320313230302042, 1B8 
.6175640D334S5420,233 
:5245434349564320,223 
:4261736420326174,2C3 
:630O3O324F47524I.230 
I4O20204C4F4I4443,If2 
:4 420206F6BBO5052,200 
145535323414E3V20.2J 3 
:4B4359204O4FS220,21O 
:4D434E53OO202020,1A2 

Figure 1. Spectrum. 

60000 60003 
6 0 3 1 6 

60024 
6O032 
60040 
6 0 0 4 0 

6 0 0 3 6 

60064 
6 0 0 7 2 

60080 
ftO0S8 

6 0 3 9 6 

60104 
6 0 1 1 2 
60120 60128 
6 0 1 3 6 

6 0 1 4 4 

6 0 1 3 2 

601 60 
60168 
6 0 1 7 6 

60104 
60192 
6 O 2 0 O 

3 REM SPECTRUM 4Qk 

1 0 REM H « x C o d a L o o e o r 

13 CLEAR 5 9 0 0 0 

2 0 POKE 2 3 6 3 8 , 8 1 CL l i • P R I N T 

3 0 INPUT " S t a r t A d d « - • » » - » * 

3 0 I F « > 6 1 i 3 3 THEN GO TO 2 8 0 

6 0 I F « < 6 C B e O THEN GO TO 2 0 

7 0 P R I N T 

8 0 INPUT " i " j b » 

8 5 I F 8 J - - E N O " THEN GO TO 2 8 0 

9 8 I F L E N b « < > 2 0 THEN 6 0 TO 2 6 0 

1 0 0 LET t - « - 2 S 6 « I N T < « / 2 3 6 J 

1 1 0 FOR n - 0 TO 7 

1 2 0 LET x » - b » ( 2 « n * l TO 2 » n * l > 

1 2 3 GO 6UD XOO l LET y-K 

1 3 0 I F « - l THEN GO TO 2 6 0 

140 LET x £ » b « ( 2 * n * 2 TO 2 » n » 2 > 

1 4 3 GO SUB 3 0 0 J LET y - y » 1 6 * x 

I S O I F 1 THEN GO TO 2 6 0 

1 7 0 POKE o , y » LET » — « • I 

1 8 0 LET t - t « y i NEXT m LET y - 0 

1 9 0 FOR i » - l TO 3 

2 0 0 LET x « - b * < I 7 + i » TO 1 7 * a > 

2 0 5 GO SUB 3 0 0 « LET y - y » 1 6 * x 

2 1 8 I F » - l THEN LET GO TO 2 6 0 

2 2 0 NEXT o 

2 3 0 I F t - y THEN P R I N T - . - | b » i GO TO 3 0 

2 4 0 P R I N T - C h » c k » u n E r r o r " 

2 5 0 LET a - a - 8 t GO TO 5 0 

2 6 0 PR IN T - T y p » o o E r r o r " 

2 7 0 LET « - 8 * l N T < « / 8 ) I GO TO 5 0 

2 8 0 SAVE " d o w n l o a d " C O D E 6 0 0 0 0 , 1 1 3 6 

2 9 0 POKE 2 3 6 3 8 . 0 J S T O P 

3 0 0 LET e - 0 « LET x - C O D £ X 3 - 4 0 - 7 - I M « 

3 1 0 I F x < 0 OR x > 1 3 THEN LET » - l 

3 2 8 RETURN 

Figure 2. Spectrum. 

: C O I 5 £ D C 3 0 7 E C C U 1 5 , 4 C 7 

s E D C D 3 6 E C C 0 6 6 E D C D , 6 3 1 

: 3 8 E 0 C 0 4 7 E E 3 8 F 8 C 0 , 5 A F 

i 8 B E 0 F E 3 1 C A 9 9 E A F E , 6 9 A 

: 3 5CA8 7 E A C 3 6 6 E A C D , 3 DO 

: 1 5 E 0 3 E F A C D B 4 E D C D . 5 F D 

s 1 3 E D C 9 C D 1 3 E 0 C 3 6 6 , 3 5 3 

: E A C 0 6 6 E D 1 I E 5 E E 0 6 . 5 8 C 

i O 0 3 E F F 1 2 1 3 1 0 F C C D , 4 5 8 

: 1 5 E E 1 1 C D E £ 0 6 1 7 3 E , 3 D 2 

: 2 0 1 2 1 3 1 B F C C D 1 F E D . 3 D A 

: 3 0 F 0 C D 5 0 E D C D 1 F E D , 3 D B 

i 3 8 F B S 2 6 3 t F 3 E 0 0 3 2 , 5 E 9 

I 6 C E F 3 2 6 F E F 3 2 7 0 E F , 3 4 4 

> 3 A 6 3 E F C 0 E B £ C 3 A 6 5 , 3 A 1 
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Cheques made payable to 
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CALDEW ^BUSINESS 
COMPUTSS&YSTEMS 

BBC Model B 335.00 
BBC Model BD 380.00 
Acorn Electron 120.00 
Electron Starter Pack 143.00 
Electron • 1 Interface 56.00 
Electron +3 Interface 214.00 
Acorn Data Recorder 28.95 
6502 2nd Processor 191.99 
Speech Interface Kit 49.99 
Z80 2nd Processor 349.00 
Torch 280 Disk Pack 719.00 
Prestel Adaptor 120.00 
CSX 100 Disk Drive 105.00 
CSX200 Disc Drive 139.99 
CSX400 Disk Drive 164.00 
12" Novcx M/tors amber/green 99.99 
12" Philips Green monitors 82.99 
14" Grundig TV/monitor 249.99 
Epson FX80 Printer 428.00 
Epson RX80 FT Printer 272.00 
Epson FX 100 Printer 543.00 
Juki 6100 Daisy Wheel 419.00 
B ro t he r M 1 0 0 9 P r i n t e r 1 8 9 . 9 9 
ATPL Sidewise ROM Board..- 46.99 
Raven 20K Expansion Board 63.99 

"'All Ptices include VAT'" 

Add LI .SO (P&P) per i tem to all orders and toward w i t h address. Send stamped 
addressed envelope for detailed hardware and sof tware pricc lists, w i th genuine 
reduct ions on all i tems. 

Deliveries so f tware - 4 8 hours 
hardware: 7 davs 

161 DENTON STREET 
DENTON HOLME 

CARLISLE 

king space for your books, 
its and magazines. 

| mortgage. 

3 storey 

To: Opus Supplies Ltd. 
55 Ormside Way. Holmethorpe Industrial Estate. Redhill. Surrey. 
Please rush me the foflowlng: 
(PRICES INCLUDE VAT AND CARRIAGE) 

Organiser Desk(s) at £59.95 each (Inc. VAT) 
I enclose a cheque for £ or please debit my 
credit card account with the amount of £ 

My Access | Barclaycard (please tick) no. is: 

Name. 

Address 

Telephone. 

Opus. 
)pm Supplies l.iil 

55 Ormside Way, 
Holmethorpe Industrial 
Estate, Redhill, Surrey. 
TELEPHONE: 0737-65080 

homes 
for under 
£60 
Looking for a new home for your computer? Tired of 
being pushed from room to room with your family of 
peripherals? Better take a look at the Organiser 
showhome from Opus Supplies. It's fully mobile and 
combines practical features with modern design. 

nd at only £59.95 you won't 
even need to take out a 

The Organiser desk from Opus 
Supplies comes complete with castors and 
simple assembly Instructions and our 
price includes VAT and free delivery. 

To order your system phone us on: 0737 65080 
or post the coupon to Opus Supplies Limited. 

3rd storey 
- Impressive view and just the 
place for your monitor and printer 

2nd storey 
Lots of floorspace for your 

;er and disc drive or 
tte recorder. Ample 

space for your software. 



SPACE JUNK 
HERE IS a reminder of the loading and game 

instructions for Space Junk. 

Insert casscitc, press Shift and Run/Stop 

and start your cassette recorder. Loading time 

is about two minutes. Put your joystick into 

Port 2. 

Can you retiieve all 32 satellites by master-

ing control of your ship, which can move up, 

down, left and right and can also fire bullets? 

However, beware of the four yellow junkies 

which patrol the skies. Unless you can work 

out how to destroy them you're in trouble! To 

help you there's a radar at the top of the 

screen which will pinpoint the junkies and 

any miscellaneous junk which appears from 

time to time and can be retrieved for bonus 

points. 

After every two sheets you'll get an extra 

life and an attempt at the challenge stage. 

Here you have 99 units of time to turn the 

four junkies into stormer — if you succeed 

you'll get 8000 points! Below your score is 

shown the number of satellites left to collect, 

together with the number of lives left. 

Pressing F7 will freeze the game and 

pressing the Space-Bar will restart it. Tape 

copies of the program arc available for £3.25 

from Nalin Sharma, 35 Kitchener Road, 

Walthamstow, London E l7 4LJ. 
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4349424449490888 laa 
4244494942444949 230 
0008424449494244 i?e 

49490000464d434d lbb 
494649464d49*ta49 2-i 
4649464d494d4946 24" 
43464d494d494649 24* 

7698 
76*0 
"6i«8 
"6b0 

76b8 

"6c0

76c8 
76d0 
"6d8 
76-96 
76*8 
76r0 
"6+8 

7708 
7718 

7""18 

"720 

7728: 

7738 
7738 

7740 

"*"48 

""53 

7768 
7768 
7778 
7778 
"780 
7788 
""90 
~"98 
"7*0 
77̂ 8 
77b8 
~'b8 
77c8 
77c8 
77d0 
77dS 
i^-jf} 
77*8 
"7+0 
"7+8 
"800 
7888 
7816 
7818 
"828 
8̂28 
8̂30 
•̂ 38 
"840 
~848 

464d494d49464946 247 
4d494d4946494249 246 
424942494249^24? 22c 
424942494i4>:2-r 22c 
4249424942494249 22c 
4249424942494649 230 
0046490046490046 164 
4300464900464988 16" 
4649884643804649 lad 
8646490846498046 164 
490846434300W08 120 
4648490066004648 165 
49O000080O0OOO0O 04? 
0661+-f66f*2c++80 38o. 
++y8++3c+f2c b+08 424 
2-f 08101018181010 88f 
1818048484846484 638 
0484040404048404 020 
0404040202880402 61-
6268048282880802 624 
6284048404041818 636 
0402020804040404 020 
0402620404040464 01c 
04Q4O2O28404O464 01c 
0404640202040404 8U 
0484640482820404 01c 
0404046484820204 01c 
0404646484846262 01c 
0404040404040462 81* 
6204640484040464 Ok-
8282O4048402»̂ O4 018 
8484646202840462 81a 
0264648484020204 81a 
0402828484040402 61s 
0204048282040464 01 
0402020464620204 018 

0404046282640402 61a 
8204840404828204 Ola 
0404826204620202 616 
0204020284040202 016 
0402826202040202 614 
0404026204026282 016 
8204028284040202 816 
8402828282048202 014 
0484028204828282 816 
8284028284040282 616 
8482028282048282 814 
8282000202800202 024 
Oc02026c6202OcO2 02* 
O20cO2O2OcO202Oc 02© 
02028c82820c0282 824 
8C02020C04828288 02c 
0482028818189402 036 
0208648282881010 83a 
0402828884028288 828 

7350 1010040202886482 036 

"858 8208101884026268 83? 
"866 8482020810100402 036 

"868 0208640282881010 83* 

7870 0482028206880884 824 
7373 8282020688080402 022 
7888 8202068888040202 022 

7888 8206080884020202 022 

"896 8608888482020206 826 
7898 0808040404046404 028 

78*0 0484840484840404 020 
73*4 04y4O4O494O464O4 020 
78b8 8404040404040404 028 
78b3 040404048304048:3 828 
78c8 6404086464680484 028 
78c8 8884840804848884 82c 

6408046498040488 02c 
78ci8 0404088484088202 624 
78*0 0c10101062026c10 05c 
75*8 101862826c101010 060 
78-fO 1018101880++60++ 2b* 
78+8 06+f06++86+*00<43 3cJ0 
7900 ++20++06++2C1919 37b 
7388 19l919l91dldl9!3 GdO 
7916 Idldl9l9ldldl9id Ode 
7918 191dl9idl3ldl9ld 0o8 
7928 19ldl91dl91dl9ld 6d3 
7923 191dl91dl9:dJ9:9 ?-a4 
7936 I3l31dldldld00ld 0c3 
7938 0600688819800066 019 
7940 1919066015191919 896 
7948 Idldl9l9ldldl9l9 0.i8 
7958: Idldl9l9l61dldl9 6d5 
7958 13ldldl9l5:ciiai9 Odtt 
^966 13l6ldldl3l9ldid 0d5 
7968: 1919ldldl?!9l6ld 0dl 
"3"0 Idl9l91dlu:5l?ld 0d8 

Idl9l9l6ldld]919 Odl 
"^SO ldld!9l$ldidl919 6d8 
7988 I61dldl915ldldl9 6d5 
7998- I9ldldl913l6l924 8d8 
7998 1924192419241924 Of4 
79*0' 1924192419241924 0+4 

1924192419241924 0-4 
79b6 1924192419241924 0+4 
79b8 1324192419241924 0+4 
79c6 1324132419248880 0c~ 
79c8- 1616008016168808 058 
79cIdl6l6l686881616 88b 
79d8 - 8680161600001.116 85+ 
79o6 1616l9l919l9ldl-1 6cs 
79*8 Idldl91919l9ldld 0d8 
79+0 Idldl9l919131 did 0d8 
79+3 Idldl919l9l9ldld 0d8 
7ay6 ldl dJ 91919191 ti id O-io 
*aoS Idldl91919l9: : . j 0-J8 

7al0 

7al8 

7a28 

7a28-
7-38: 
7i38 
7a46 

7a48 

7a58 

7a58 

7a68 

7a68 

7a78 

7a78 

7a38 

7a88 

7a98 

7aa8: 

7a&8 

7.5to0 
"ab8 
7«:6 
7ac8: 

7ad0: 

Âd?.: 

7a+8 

7b00 
7b08 

TblO 

7b28 
"̂ 28 
^38 
b̂38 
7b40 
7b48 
b̂S-j 

7IJ58 

7bS8 
7b70 

7b86 
7b88 
7b96 
7b98 
7b >0 
TbaS 
TbbO 
7bb8 
7bb0 

Idldl9l919l91dld 6d8 

Idldl9!919l91dld 8d8 

ldldl91913131dld 0d8 

ldld!91913l91dld 0d8 

Idldl91bl91bl9lb 0d6 

I91bl81918191819 0c7 

1819181918191819 6c4 

13l9l91bldlel91b 8d4 

Idlel91bldle2598 8crf 

6181618181616161 068 
8181010188080808 824 

0808888888880888 848 

0808688868886888 848 

04040404048^0484 028 

0404040404040404 820 

0404646468686888 038 

0808080888681618 856 

1616101010181818 888 
1018101018190484 e68 

0404046404040404 626 

0484100484048484 82c 

040464*404046418 82c 

0484040404849464 828 

8484840410040404 82c 

0404846404040404 020 

84166404048484A4 82c 

0404040404041004 03c 

0404040404040484 020 

0484841004848484 62c 

6404040404840464 626 

0404046404040404 828 

0484840404048404 028 

0484046404048464 828 

0494049404040494 828 

04O4046416101018 050 

1818181016188202 864 

0*80181810181810 67c 

101818168202000* 060 
0464048404040464 828 

C4O4O4O4O404O4O4 020 
04O4O4O*H&tt*O4 020 
0404040404040404- 020 
0404040484049444 628 
04040̂ 0404040404 028 
0*OKJ40*04040<04 020 
0̂ 0404040̂ 040404 e20 
040404040404W04 020 
0404040464040404 820 

• 08 040 

0808060808680808 04'; 
8888088388080808 040 
lOlOf OlOlOlOlOlG 086 
1010101046800101 102 
oioiofotoioroioi 008 
0l0l8\af90ae«le-f 3*0 

At last, 80,000 characters 
after blast off, the good 
ship Space Junk reaches 
its final destination. 
Nalin Sharma explains. 
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Program 1. 
! 0 Fieri *«H»M«KII«I IK»«»» • « * * * « 
20 REM . - « « - BACK UP U T I L I T Y • * « • • 
30 REM * * • * • * K .R . LASLETT 1985 «»••»« 
40 REM * • » • » • • » • • » • • • »» • - •»» •»» •» • • *»« • • - • *« 
50 UN BREAK GOSUB 500 
60 INK 0 , 0 : INI , 1 , 2 6 : INK 2 , 6 : 1 NK 3 , 2 4 
70 BORDER 0:PAPER 0:PEN 1:0RIISIN 0.0:CLS 
80 LOCATE 1 ,25:PRINr"L0ADING PLEASE WAIT"' 
90 REM *«»»TAPEf*«» 
100 PLOT 120 ,90 :DRAW 1 2 0 . i 0 0 , ! : D R AW 170 ,100 :DRAW 1 7 0 , 9 
0:DRAW 250 . 90 :DRAW 250 , 80 :DRAW 230 ,80 :DRAW 230 , 77 :DRAW 
250 ,77 :DRAW 250 , 70 :DRAW 230 ,70 :DRAW 230 .67 :DRAW 2 5 0 , 6 

7:DRAW 250 , 60 :DRAW 200 ,60 :DRAW 200 .S0 :DRAW 190 .50 :DRAW 
1 9 0 , 6 0 : DRAW 1G0,60:DRAW 1 8 0 , 7 0 

110 DRAW : 7 0 . 7 0 : DRAW 1 '̃Q), 6 0 : DRAW 1 6 0 , 6 0 : DRAW l o 0 , 9 0 : DR-
AW 1 5 0 , 9 0 : DRAW I 5 0 , 6 0 :DRAW 140 ,60 :DRAW 1-10 , 9 0 : PLOT 160 
, 9 0 : DRAW 1 7 0 , 9 0 : P I O T 1 7 0 , 8 0 : DRAW 1&0,H0:DRAW 1 8 0 , 7 7 : DR 
AW 170 ,77 :DRAW 1 70 , 8 0 : P LOT 200 .80 :DRAW 210 .80 :DRAW 210 
,77:DRAW 200 . 77 :DRAW 2 0 0 , 6 0 
120 PLU ' 1 V 0 , 9 0 : DRAW 190 . 6 0 : P LOT 220 ,90 :DRAW 2 2 0 , 6 0 : P L 
OT 140 ,90 :DRAW 120>90 
130 REM • • » » I 0» • * * 
140 ° L 0 1 2 8 0 . - / 0 : DRAW 3 1 0 , 9 0 : DRAW 3 1 0 , 6 0 : DRAW 3 1 0 . 6 0 : OR 
AW 3 1 0 . 9 0 : PLOT 3 1 0 , 8 0 : DRAW . ' 0 0 , 8 0 : DRAW 30J . 60 :DRAW 290 
, 6 0 : DRAW 2 9 0 , 8 0 : DRAW 2 8 0 , 8 0 : DRAW 2 80 , 9 0 : P LOT 5 2 0 , 8 0 : DR-
AW 330 , 80 :DRAW 330 .77 :DRAW 320 , 77 :DRAW 3 2 0 , 8 0 
150 REM . - * « T APE . > » » - » 
160 FLO• 360 , 100 :DRAW 110 ,100 :DRAW 410 , 90 :DRAW 4 9 0 , 9 0 : 
DRAW 490 ,80 :DRAW 470.80.-DRAW 470 .77 :DRAW 4®0,77 :DRAW 4 

70:DRAW 4 ' 0 , 7 0 : DRAW 1 / 0 , 6 7 :DRAW 490 , 67 :DRAW 4 9 0 , 6 0 : 
DRAW 140 .60 :DRAW 440 . 50 :DRAW 430 .50 :DRAW 430 .60 :DRAW 4 
20 ,60 :DRAW 120 ,70 :DRAW 1 1 0 . 7 0 
170 DRAW 4 1 0 , 6 0 : DRAW 4 0 0 , 6 0 : DRAW 4 0 0 . 9 0 : DRAW 3 9 0 . 9 0 : DR 

AW 3 9 0 , 6 0 : DRAW 1 -80 . 60 : DRAW 7 8 0 . 9 0 : DRAW 3 6 0 , 9 0 : DRAW 360 
, 1 0 0 : P LO I 400 , 90 :DRAW 4 1 0 , 9 0 : P LOT 410 .80 :DRAW 4 2 0 , 8 0 : D 
RAW 4 2 0 , 7 : DRAW 1 1 0 , 7 7 : DRAW 110 , 8 0 : PLOT 4 3 0 , 9 0 : DRAW 4 3 
0 , 6 0 : P LOT 460 ,90 :DRAW 4 6 0 , 6 0 
130 PLOT 440 ,80 :DRAW 450 , 60 :DRAW 450 , 77 :DRAW 4 4 0 , 7 7 : D R 
AW 4 4 0 , 0 0 
l ^ a REM * « • •CASSETTE* • *« 
200 PLOT 90 ,320 :DRAW 100 ,330 :DRAW 290 , 330 :DRAW - 0 0 , 7 O 
:DRAW 300 ,210 :DRAW 290 , 200 :DRAW 100 ,200 :DFAW 9 0 , 2 1 0 : D R 
AW 9 0 , 3 2 0 : P LOT 120 .200 :DRAW 1 3 0 , 2 . ' 0 : AW 2o0 .230 :DRAW 
2 7 3 , 2 0 0 : 
210 PLDI 1 5 0 . 2 2 0 : DRAW 1 , 2 2 0 : DRAW 158 ,213 :PRAW 1 5 0 , 2 1 
3:DRAW 150 . 2V0:PLOT 240 ,220 :DRAW 240 , 215 :DRAW . 3 2 , 2 1 3 : 
DPAW 2 3 . , 2 2 0 :DRAW 2 4 0 , 2 2 0 : P LOT 170 ,297 :DRAW 2 2 0 , 2 8 7 : DR 
AW 220 , . "75 :DRAW 1 / 0 , 2 73 :DRAW 1 7 0 , - 8 
220 PLOT 730 .720 :DRAW 340 ,330 :ORAW 570 . 770 :DRAW 5 4 0 , 3 2 
0sDRAM 5 4 0 , : 10:DPAW 530 , 2 00 :OFAW 540,2003DRAW 3 3 0 , 2 1 0 : 
DRAW 5 3 0 , 5 2 0 : P i O T 360 ,200 :DRAW 7 ^0 , 2 30 :DRAW 5 0 0 , 2 3 0 : DR 
AW 5 1 0 , 2 0 0 : Pi. 0T 3 9 0 , 2 2 3 : DRAW 398 , ' 2 2 0 : DRAM 7 9 8 , 2 1 7 : DRAW 

*.90,2L7: DRAW 3 9 0 , 2 . 0 
270 -LOT 180 ,220 :DRAW 480 .213 :DRAW 4 7 2 . 1 1 3 : DRAW 4 7 2 , 2 2 
0 : DRAW 4 8 0 . 2 2 0 : PLC l 4 1 0 , 2 8 " ' : DRAW 460 , 287 iDRAW 4 * 0 , 2 7 5 : 
PFAh 1 : 0 . 2 7 5 s DRAW 4 1 0 . 2 8 7 
2 40 Fi_OT 100 , 3 1 0 : DRAW i 10 , 3 2 3 , 2 : l-RAW 2R0 , -0 :DRAW 2«J0. 
̃ ; 0 : DRAW 2 9 0 , 2 4 0 : DRAW 1 0 0 , 2 4 0 : DRAW 100 . 3 1 0 : Pi_OT 3 4 0 . 3 1 
0:DRAW 320 , 720 :DRAW 520 , 320 :DRAW 530 . 510 :DRAW 5 3 0 . 2 4 ® : 
L+AW J-40. . 10: C'PAW '••••0.310 

250 PLC I 1 40 , 2 9 0 : DRAW 2 'O0 ,2>0 :PLOT 2 5 0 , : a(S: DRAW 1 4 0 , 2 * 
0 : r'L 1 • I TbO,290:DRAW 4 9 0 . 2 9 0 : F1.UT 4 9 0 , 2 o 0 : DFMW JH0 . 2 60 
260 REM • i *»»L0 i30«»» ' * 
2 70 PLO" 7 0 . 3 4 0 , 3 : DRAW 60 ,350 :DRAW S0 ,530 :DRAW ' 0 , 3 9 0 : 
DRAW 100 .590 :DRAW 110 , 730 :DRAw 1 ¦ 0 , 7 5 0 :DRAW 1 0 0 , 5 4 0 : DR 
AW 7 0 , 3 4 0 : P LOT I 0 0 . 3 50 :DRAW 80 , 350 :DRAW 70 .360 :DRAW 70 
. 3 7 0 : DRAW 30 .5B0 :DRHW )0G>, 3 8 0 : DRAW 1 0 0 , 3 7 0 

AMSTRAD TAPE 
H o w MANY t imes have you sat there wa i t i ng 

for wha t seems to be forever for a program to 

Load? We l l type in this program and make back 

u p copies o f your slow load ing software that 

wil l then Load at twice the normal speed. Alter-

natively, just make security copies at the reliable 

norma l speed. 

A prob lem that I have encountered w i t h the 

Amst rad is the way in wh i ch the speed o f 

cassettc mechan i sms vary f rom mach ine to 

mach ine . Some software w i l l on ly successfully 

load one in three at tempts wh ich is another 

reason for mak i ng one or maybe two back u p 

copies o f that b rand new game. 

Software recorded on your mach ine wi l l 

always be pin sharp and reliable to load success-

ful ly even at the fast rate. I generally make two 

copies o f m y valuable software, one on a C 1 5 

at the fast rate and the other on a C 9 0 at normal 

speed, just i n case. 

T o use the program type in program 1, check 

it and save it to tape w i th 

S A V E " A M S T R A D B A C K U P " 

N o w type in program 2, check it and again save 

it to tape w i th 

S A V E " A M S T R A D B A C K U P " 

Lastly, type in program 3. Before r unn i ng save 

the Basic to another cassette w i th 

S A V E " D a t a -

Check it carefully then R u n it. Insert your first 

tape w i th the first two programs on and Save 

the result ing code. 

Reset compu te r w i t h Ctr l /Sh i f t /Escape . 

R e w i n d tape press Ctr l /smal l Enter and the 

program wil l au to run . 

T h e program is user-friendly in that not many 

instruct ions are necessary. I f all goes well in 

the load ing the compu te r wi l l beep at you , and 

ask Save Speed, just press 1 for Fast or 0 for 

KR Laslett with a quick and 
easy way to take extra 
copies of precious 
programs. 

Norma l . Y ou wi l l n ow be presented wi th Press I made u p o f three sections. 

Play then any key: wh ich is the standard 

message you see when you load any program. 

So why not rewind th is tape and make a back 

u p copy o f this program just to test it? It copies 

a p rogram section by section. This program is 

1st s e c t i o n 3 b l o c k s 

2 n d s e c t i o n 1 b l o ck 

3rd s e c t i o n 1 b l o c k s 

I f all is go ing wel l , the bo t tom o f the screen 

shou ld read Load i n g Amst rad Back U p Block 
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28® OF-AW 0 0 , 7 7 3 : DP AW 0 0 , 3 6 0 : DRAW 1 0 0 , 3 6 0 : O R A W 1 0 0 , 5 5 0 : 
PLOT 1 2 0 . " 4 0 : DRAW 1 2 0 , 3 9 0 : DRAW 1 4 0 , 3<?0: DRAW 1 4 0 , 3 6 0 : DP 
AW 1 5 0 , 5 9 0 : D R A W 1 3 0 , 3 9 0 : D F A W 2 4 0 , 3 7 0 : D R A W 2 4 0 , 3 9 0 : D R A W 

. " 9 0 . ::90s'DRAW 3 0 C - , 3 8 0: DRAW 3 0 0 , 3 9 0 : D R A W 3 1 0 , 3^0:DRAW 3 
10.140 
290 DRAW J V 0 . 3 4 O : D R A W 280,35©:DRAW 2 t f 0 , ^40: DRAW 2 5 0 , ^ 4 
0 : DRAW 2 3 0 , 3 7 0 : DRAW i 3 0 . 3-10: DRAW 2 1 0 , 3 8 0 : DRAW 1 9 0 , 3 0 0 : 
DFAW 1 , 3 7 0 : D R A W J 0 0 , 3 7 0 : D R A W J 3 0 , 3 6 0 : D R A W 1 9 0 , 3 6 0 : D R 
AW 1 9 0 , 3 5 0 : DRAW 2 1 0 , 3 5 0 : D R A W 2 1 0 , 3 4 O : D R A W 1 5 0 , 3 4 0 : D R A W 

1 4 0 , 3 5 0 
3 0 0 DRAW 140 , 340 :DRAW 1 2 0 , 3 4 0 : P LOT 170 , 390 :DRAW 1 7 0 , 3 4 
0:DRAW 130 ,369 :DRAW 5 7 0 , 3 9 0 : P LOT 210 , 390 :DRAW 2 1 0 , 3 8 0 : 
PLOT .. , 0 , 3 9 0 : DFAW 2 5 0 , 3 7 0 : P LO T 270 , 390 :DRAW 2 7 0 , 3 4 0 : P L 
OT 330 , 340 :DRAW 330 , 390 :DRAW 350 , 3 90 :DRAW 350 , 3 60 :DRAW 

3 7 0 , 3 6 0 
310 DRAW 380 , 390 :DRAW 400 , 390 :DRAW 4 10 , 360 :DRAW 4 2 0 , 3 6 
0:DRAW 410 , 3 70 :DRAW 410 , 3 90 :DRAW 470 , 3 90 :DRAW 4 7 0 , 3 6 0 : 
DRAW 490 , 360 :DRAW 490 , 3 90 :DRAW 610 , 3 9 0 :DRAW 6 1 0 , 3 7 0 : D R 
AW 6 0 0 , 3 7 0 : DRAW 6 0 0 , 3 4 0 : DRAW 5 8 0 , 3 4 0 : DRAW 5BP>, 3 7 « : DR AW 
5 6 0 , 3 7(fl 

3 2 0 DRAW 560 , 3 40 :DRAW 540 , 3 40 :DRAW 540 , 3 70 :DRAW 5 3 0 , 3 7 
0:DRAW 530 , 3 80 :DRAW 510 , 3 80 :DRAW 510 , 3 70 :DRAW 5 2 0 , 3 7 0 : 
DRAW 520 , 3 60 :DRAW 510 . 3 60 :DRAW 510 , 3 50 :DRAW 5 3 0 , 3 5 0 : D R 
AW 530 , 3 40 :DRAW 400 , 340 :DRAW 400 , 350 :DRAW 380 , 3 50 :DRAW 
3 8 0 , 3 4 0 

330 DRAW 3 3 0 , 3 4 0 : P LOT 370 , 360 :DRAW 3 7 0 , 3 4 0 : P LO T 3 9 0 , 3 7 
0:DRAW 380 , 360 :DRAW 400 , 360 :DRAW 3 9 0 , 3 7 0 : P LOT 4 5 0 , 3 9 0 : 
DRAW 4 5 0 , 3 4 0 : P LOT 450 , 350 :DRAW 430 ,37O:DRAW 4 5 0 , 3 7 0 : P L 
OT 410 , 360 :DRAW 4 1 0 , 3 4 0 : P LOT 490 , 360 :DRAW 4 9 0 , 3 4 0 : P LO T 
5 30 . 3 90 :DRAW 5 3 0 . 3 8 0 

340 PLOT 5 / 0 , 3 9 0 : DRAW 5 7 0 . 3 7 0 
3 5 0 REM • • * »ARROW*• • • 
3 6 0 PLOT 250 , 150 :DRAW 270 , 165 :DRAW 250 , 180 :DRAW 3 5 0 , 1 6 
5:DRAW 330 , 190 :DRAW 380 , 165 :DRAW 330 , 1 40 :DRAW 3 5 0 , 1 6 5 : 

DRAW 2 5 0 , 1 5 0 
3 7 0 REM - C I RC LES * » » • 
3B0 PLOT 2 50 , 2 60 :DRAW 2 5 0 , 2 6 0 , 2 
3 9 0 FOR A--0 TO 6 7 : DEO: OR IG IN 2 4 5 , 2 7 5 : P LOT 16 "COS<A> , 16 

1N (A):NEXI:OR161N 0,0 
400 FOR Ã292 TO 3 6 0 : D EG :OR l G l N 2 4 5 . 2 7 5 : PLOT 16-COS<A> 
, 1 6 * S I N < A > : N EXT : OR I G I N 0 , 0 
4 1 0 FOR A * 0 TO 6 7 : D E 6 : OR I G I N 4 8 5 , 2 7 5 : P LO T 1 6 «C0S<A ) , 1 6 
* S I N < A ) : N E X T : OR I G I N 0 , 0 
4 7 0 FOR A=292 TO 3 6 0 : DEG :OR IG I N 4 8 5 , 2 7 5 : P LOT 16*C0S<A> 
. 1 6 * S I N ( A > : N E X T : OR I G I N 0 , 0 
4 3 0 FOP A - 1 1 2 TO 2 5 7 : DEG :OR IG I N 1 4 5 , 2 7 6 : P L 0 T 16»COS<A) 
, 1 6 * S I N ( A ) : N E X T : O R I G I N 0 , 0 
440 FOR A̶112 TO 2 5 7 : DEG :OR IG I N 3 8 5 , 2 7 6 : P L 0 1 16 *C0S<A) 
, 1 6 * S I N < A > : N r X T : O R I G l N 0 , 0 
4 5 0 r X - 1 0 : x X - 1 5 0 : y X « 2 7 5 : O E G : O R I G I N x X , y X : FOR »X̃1 TO 4 
5 : a X - r X « C 0 S t i X > : b X - r X * S I N (17.) : PLOT a X , b X , 1 : PLOT - a 7 . , b X 
i PLOT , ̶ b7. :PLOT - « X , - b X : P L O T bX ,A X : PLOT - b X , a X : PLOT 
h X . - a X : PI OT - b X , - a X : NEXT 
4 6 0 r X - 1 0 : x X - 2 4 0 : v X « 2 7 5 : D E G : O R I G I N Y.">.,y'/.:TOR i X - l TO 4 
5 : aX» rX«COS< l X / : b X = r X * S 1 N \ i X ) : P L O T aX , DX , 1 : P LOT - o X t bX 
: PLOT a X , - b X : P LO T e X . - b X : P LOT b X , a X : P L 0 T bX , «X : P LOT 
b X , - a X : P L 0 1 - b X , - a X : N E X 1 
4 7 0 r X = 1 0 : x X = 3 9 0 : y X = 2 7 5 : D EG : OR I G I N x X , y X : M I R i X = l ! u 4 
5 : a X « r X « C 0 S n X ) : b X » r X * S I N < i % ) :PLOT a X , b X , I s P LO l - a X , b X 
: PLOT a X , - b X : P LOT - a X , - b7 . : PLOT bX , a X : P LOT -O'.'., »'/.-. PLOT 
b X , - o X : P LOT - b 7 . . - a X : NEXT 
480 r X - 1 0 : x X - 4 8 0 : y X » 2 7 5 : D E G : O R I G l N > :X , yX :F0R x X » l 10 4 
5 : a X = r % » COS ( i X > : b X - r X « S I N < iX> :PLOT a X , b X , 1 : P LO T - a X . b X 
: PLOT * X , ̃ b X : P LO T - a X , - b X : P L O T bX . aXsPLOT bX , «X : P LOT 
b X , - a X : P LO T - b X , - * X : N F X T 
490 PAPER 0 : R U N " • " 
5 0 0 OR IG IN 0 , 0 : S TOP 

1 etc, to Block 3. Af terwards, automat ica l ly the 

compu t e r responds w i t h Press Rec a nd Play 

then any key, wh ich instructs you to place your 

back u p tape in to :he mach i ne , press appro-

priate bu t tons 3nd any key. 

A power fu l feature on this p rogram is the 

Save again opt ion wh ich when your three blocks 

have been Saved shou ld appear on the bo t tom 

o f the screen. S imp l y press Y for yes or N for 

no. U p o n pressing Y :he section wi l l be Saved 

aga in , on pressing \ the program wi l l go back 

to Press P lay then any key i n w h i c h ease carry 

on w i t h the next section ctc. 

T h e program as ;t s tands wi l l transfer a 

section u p to about 22 b locks in length w h i c h 

in most cases w i l l be suff ic ient . Y o u shou ld 

become accustomed to th is p rogram very 

qu ick ly as it 's very easy to use a nd the scrccn 

always tells you what 's go ing on . 

I f you get the message " r ead error a " or a 

s imi lar message w h i c h tells you there's a tape 

load ing error, don ' t despair press Escape, 

rewind the tape a nd load the section again . I 've 

tried to make the p rogram as crash-proof as 

possible ie, i f Escape is pressed dur i ng Load ing 

the p rogram wi l l call a rout ine to reset the 

cassctte manager and call the load rout ine once 

more . 

I f the program hasn' t operated as described 

then re-load the mach i ne code loader, i f you 

save it separately on a tape — program 3 — and 

check the data careful ly . T h e n re-Save the 

resultant code. T h e n try again . 

I f anybody doesn ' t wan t the task o f t yp i ng 

in the p rog ram , tape copies are available w i t h 

fu l l instruct ions f rom: M r . K . R . Las let , 12 

W i n t o u r House , Loweswater C lose , W e m b l e y 

H A 9 8 U F at £ 3 . 00 per copy . • 

Program 2. 

5 REN * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
10 REM * * * * * BASIC CONTROL PROGRAM * * * * 
15 REM * * * * * * * * * * K .R.LASLETT * * * * * * * * * 
20 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
25 MEMORY 4 2 9 9 9 : LOAD " ' " 
30 WINDOW 1 , 4 0 , 2 4 , 2 5 : C A L L &BC65:CLS:PRINT CHR$<7) :PRIN 
T' ' INPUT SAVE SPEED " : PR I NT " 0̶NORMAL OR 1 - FAST . " 
40 A$= INKEYS : IF A * = " " GOTO 40 
50 IF A * = " l " THEN SPEED WRITE 1 
60 CLS :PR IN I CHR$(7 ) :CALL 43000 
70 CLS:PRINT CHR$(7 ) :PRINT"SAVE AGAIN" :PRINT"YES OR NO 

80 Bgs INKEYS : IF 
90 IF B * = "Y " OR 
100 GOTO 60 
110 CLS: PR INT c» \F«t < 7 > 

B$ = " " GOTO 00 
THEN 110 

CALL &A623:GOTO 70 

Program 3. 

i S REM M A C H I N E CODE L O A D ER 
2 0 MEMORY 4 2 9 9 9 
3 0 FOR 9 . d d r e 5 5 = 4 3 0 B 0 TO 4 3 0 9 5 

R E AD b y t e : P O K E a d d r e s s , b y t e 
5 0 N EXT a d d r e s s 
6 0 S A V E " A M S T R A D B A C K UP " . B , 4 3 0 0 0 9 9 6 
6 5 E N D 

1 0 8 D A T A , & E 8 T ? / 0 3 , 1 & 0 4 
1 1 0 D A T A & CD , & 7 7 t ?<BC , &cD2 , 2<A8 S/EA 
1 2 0 D A T A & 0 3 , & E D , & 5 3 , & E C , ?<ED , ^ 4 3 , ?<EE 
1 3 0 D A T A & 0 3 , & 3 2 , & F 0 , & 0 3 , 8 c 2 i , ?<28 ?:<CD 

1 4 0 D A T A 8 / 8 3 , & B C , & D 2 , * < 4 C , ? <A8 , ?<22 $<03 
1 5 0 D A T A & C D , 5'.7 A , ?'.BC , & 0 6 , 3 / 1 0 , & 2 A & 0 3 
1 6 0 D A T A S t l 1 , & 2 8 , & 0 4 , & C D , &BC, & B C 2 / 5 2 
1 7 0 I l -ATA & A S , & 2 2 , & F 3 , , ?v21 , Sc28 , ?<0C ? SeED 
1 8 0 D A T A & 5 B , & E E , & 0 3 , St E D , S<4B, 2 / F 1 , 3 / 0 3 , & 3 A 
1 9 0 D A T A & F 0 , 8 : 0 3 , ?<CD £<BC, S<D2 , 2 , 5 2 , 2<A8 
2 3 0 D A T A I> & 8 F , 3<BC ?<CD. & 7 D 8<C3 
2 1 0 D A I A v- ? S , & A 7 , « c C D , ? < 9 2 , & B C , ?<C3 , ZcF 8 , S<A7 
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QUICKSHOT II AUTO RAPID-FIRE JOYSTICK 

SPECTRUM INTERFACE 

• w 

SPECTRUM UPGRADE KIT •CJRUM 

% 
& B? 

'hi. S 

fff \uRBO INTERFACE 

J\ 

Four great new add-ons from Ram, Number One in everything for the 
Spectrum... 

TURBO INTERFACE 
Outperforms any other Spectrum interface. Supports Kempston, 

Protek. Interface 2 and ROM cartridge software, with a full expansion bus at 
the rear. The Turbo works with two standard joysticks, making the most of the 
Quickshot H's rapid-fire action. Features a unique built-in power safety 
device. Amazing value at £22.95. 

QUICKSHOTII AUTO RAPID-FIRE JOYSTICK 
The top games joystick with its sleek trigger fire button and an auto-fire 

switch for continuous shooting- a snip at only £9.95. 

SPECTRUM INTERFACE 
This Kempston-compatible interface adds real games power to your 

Spectrum. Costs just £9.95. 

SPECTRUM UPGRADE KIT 
Boost your 16K Spectrum to a full 48K, allowing you to run all the latest 

and greatest software. Only £21.95 
Where can you get your hands on Ram's amazing Spectrum add-ons? 

You can see them at branches of Boots, Menzies, Greens, Spectrum Group 
computer centres, and good computer stores everywhere. 

Ram Electronics (Fleet) Ltd (Dept YC ). 106 Fleet Road. Fleet, Hampshire GU138PA. 
Credit Card hot line: 02514 25252. (Access & Visa). 

Please send me Spectrum Turbo Interface(s) at £22.95. 

Quickshot II Joysticks) at £9.95. 

Spectrum Inter face(s) at £9.95. 

Spectrum Upgrade Kit(s) at £21.95. 
(Please state issue 2 • or 3 • ) 

+£1 per order Pi P (£3 Overseas) TOTAL £ 

• I enclose cheque/postal order • charge my Access/Visa 

Fxpiry Date. / / 

Postcode-

Name. 
Address 

Telephone 
24 Hour despatch for credit cards and postal orders (7 days tor cheques.) 
AJi products are fuly compatible with the Spectrum. Spectrum + 
and Sinclair Microdrives 

Ram Electronics (Fleet) Ltd 

(Dept YC ). 106 Fleet Road. 

Fleet. Hampshire GU138PA 

Trade and Export enquiries welcome. 



TOP* 
TIPS 
LISTER 
This short machine code 

program formats the listing 

so that each statement is 

printed on a new line and 

indented. Since Basic 

regards If . . . Then as two 

statements these are also 

separated. 

The routine it can be 

saved to tape with: 

SAVE "l ister" 65368.66 
To use the routine: 

PRINT: RANDOMIZE USR 

address to LIST to the screen 

or by 
PRINT =3: RANDOMIZE USR 
address to send to the Printer. 
Alan Mynett. 

I C O ~ 5 v Her. . s u e 130 =SSTOR? 1020 Z.40 l i o ' t i i : j " . 8 . . - t : 153 e-PINT Tee iO -14'. 
i ce r>=i Y5> <s i *a . t r< i 

I t _ S T : l ' - . t I r - c 

i sc "OP « • : T ; it s 
loo _ẽ m » » i • •• ao s-. 
; 0 C P O K E i d t f - t : ! : , < 
SiO ^E" t « a r t i : ' l i a f t J J - . -E 

:• ><nici.»bv'-i 
; 2C N E X T •• 
z rc eht:> zi ̃-vt rcc? 

_er u . ' » T i a c r - r - i o 
t i i r r u - . n t 2 S « PC» E • 

£3633 i i - . « - - -£54 = = :•;- r -
}•• »'. ti'ftfc == : • - EC-" 
' . j { ) " < : ' - *»r><. f 
i i c spin? ; : _i-.< 1300< 3-r. 13 CO' (•<:•. * 
2 so irOP 

l e t by 
roc «0» a .t̃ r •< 
»i6«C0C-E f * C - i i - * - - S ; ' ? 
310 SETUPS 
lOCC DrITfi 
ICiO OPT* 
.oao &P.TJ 
:?30 DfiTO 

o^Tft 

:-: : : = ; : ? : .zfzt-z-: i : 

IcSo oftTfi iafrbjSeaaaeSac®**^ 

UTILITY PROGRAM 
I find this short machine 

code program extremely 

useful when writing large 

programs involving printing 

control characters. 

To enable the program, 

type SYS 5E4 (50000). This 

has to be typed after 

typing New because the 

IRQ vector is reset. This 

also occurs after pressing 

Run/Stop and Restore. 

Matthew Wilkes. 

ICQ RESTORE 
110 FOR I-56000 TO 50012 
120 READ B POKE I ,D 
130 NEXT 
140 FOP 1=49152 TO 491?? 
150 READ B POKE I ,B 
160 NEXT 
170 REM TYPE 'SYS SE4' 
ISO REM TO ENABLE 
190 BflTfll20-169-0,141,20 
2O0 BRTR3,169'132,141,21 
210 BRTfl3'33,96,32,159 
220 BRTft255,166,19S,203,3 
230 BRTR76,49,234,202,!89 
240 DRTfll19,2,201,133,203 
230 BRTflS,169,0,141,212,0 
260 DRTR76, 49,234,261,134 
270 BRTR240.. 3 ,76,49, 234 
230 BRTftl69•255,141,212 
290 BRTR0•169,0,141,198 
300 »RTfl6,76-49,234 

RESP 
'CHEQUE BOOK' 
• I r c c c n t l y b o u g h t a n 

adventure game set in space for 

my Amstrad. The program used 

normal text printout, but all the 

numbers on the screen were like 

those seen at the bottom of 

cheques. I have looked all 

through the character set, 

including getting my Amstrad to 

printout the characters from 128 

to 255, and I cannot And these 

"cheque numbers". How did the 

people who wrote the adventure 

do it? 

Martitt Wiaba, 

Wit ham, 

Essex. 

IT IS LIKELY that the standard 

numbers in the Amstrad character set 

were redefined, using the Symbol 

command. The following routine, 

which you can use in combination 

with any programs, will product-

numbers as requested by you. 

>0 R£M " C h o Q u a - b o o V " n u n c ^ l e 

2 0 SYMBOL ftPTER 4 B 

-••0 SYMBOL 4 8 . 0 . 6 0 , 6 6 , 6 6 , 9 8 , 9 8 , 9 9 , 6 0 

4 B SYMBOL 4 9 , 0 , 0 , 0 , 0 , 1 2 , 1 2 . 1 2 , 1 2 

--0 SYMBOL 2 0 , 0 , 1 2 4 , 2 , 2 , 6 0 . 9 6 , 9 6 . 6 2 

6 0 SYMBOL 3 1 . 0 . 1 2 4 , 2 , 2 , 6 0 , 6 , 6 , 1 2 6 

7 0 SVM&OL 3 2 , 0 , 6 4 , 9 6 , 1 0 0 , 1 0 0 , 1 2 6 , 4 , 4 

8 0 S Y M 9 0 L 3 ^ , 0 , 6 2 , 6 4 . 6 4 , 6 0 , 6 , 6 , 1 2 6 

9 0 SYMBOL 3 4 , C 5 , 6 2 , 6 4 , 6 4 , 1 2 4 , 7 0 , 7 0 , 1 2 6 

1 0 0 BYMrtOI 5 3 , 0 . 1 2 0 . 8 , 8 , 1 2 , 1 2 , 1 2 , 1 2 

1 1 0 SYMBOL 5 6 , 0 , 6 0 , 6 6 , 6 6 , 6 0 , 7 0 , 7 0 , 6 0 

1 2 0 SYMBOL 3 7 , 0 . 6 0 . 6 6 , 6 6 . 6 0 , 6 . 6 . 1 2 6 

DRAGON BUG? 
| While writing a program on 

the Dragon 32, I came across a 

quite interesting mcssatc. Error 

messages on the D r a g o n 

generally consist only of two 

letters, such as SN Error, but 

during the execution of one 

program I got two words. The 

Dragon was waiting for an 

ordinary input response, and I 

entered " B i l l , F r e d " . The 

D r a g o n r e p l i e d " E x t r a 

Ignored", and asked for the 

input again. It seems the Dragon 

ignores everything following the 

comma. I've tried everything 

else, such as semi-colons, but 

they do not work. 

S J Law ion, 

Bams ley, 

South Yorkshire. 

MANY COMPUTERS will behave in 

just the same way as your Dragon 

when presented with a comma 

within an input. You can only use 

this if you allow for more than one 

variable to be assigned with the word 

Input, as in: 

INPUT "ENTER NAME" ; A$. BS 

If you do this, you'll find the 

computer will acccpt input separated 

by 3 comma, and will assign the 

material to the left of the comma to 

the first variable (AS) and the rest of 

the material to the second one (B$). 

VAL ON THE QL 
• I have recently received a QL 

and am generally very pleased 

Do you have a 
problem related to your 

micro? Tim Hartnell will do his 
best to help. Please include only one 

question per letter and mark it 
"Response Frame". Alternatively, 

perhaps you have an idea you'd like 
to pass on to others. Why not write 

to us with your top tips? 
with it, having previously owned 

a BBC Model B and a 48K 

Spectrum. On trying to convert 

some Spectrum programs, I've 

discovered that omissions from 

SuperBas ic make it fa ir ly 

difficult. I know about coercion, 

but stil find I need Val on the QL. 

Is there any way of making a Val 

function? Lastly, is the JM the 

lastest version of the computer 

available? I have an AH version. 

Finally, could you tell me how 

long it takes to load Quill? I wish 

to know if my Microdrivcs are as 

fast as they should be. 

S Tomasini, 

Dartmouth, 

Devon. 

THE ONLY WAY to emulate Val on the 

QL is to make use of coercion, but 

test the output before printing the 

result on the screen. The material 

you arc Vailing should be of a 

predictable type, and you might find 

that adding, or subtracting, 0.5 gives 

the answer you want — and perhaps 

using INT as well. 

The latest version of the QL out, at 

the time of going to press, is the JS, 

which is significantly better than JM, 

which is the version which 

immediately preceded it. It includes 

good error-trapping. 

Version 1.1 of QDOS, in the JS 

Rom, runs Microdrives more quickly 

than the earlier version. However, 

because Quill itself has been pro-

gressively improved, the time it takes 

to load depends almost entirely on 

which Quill you have, rather than the 

speed with which your Microdrivcs 

work. The first version of Quill, on the 

first (kludged) QL's, took some 70 

seconds to load. The time is now down 

to 20 or less. 

DRIVE PROBLEM 
| I have a Sinclair Microdrivc 

and several cartridges. After 

fairly heavy use of the cart-

ridges, one started to act 

strangely. I got the message 

"Microdrive not present" when 

I tried to catalogue, load or save. 

The first time this happened, I 

thought it was a one-off, and 

threw away the cartr idge. 

However, after buying a new 

one, the same thing happened 

after a couple of weeks. How can 

I get the information back? 

P D Scott, 
Crewe. 
SINCLAIR ALWAYS advises users of the 

Spectrum to make backup copies of 

important programs. Whenever I am 

developing a major program on the 

Spectrum, I save and resave, using a 

name which ends with the number of 

the version I'm saving. I save the 

partially completed programs on two 

different cartridges, alternating the 

saves, so that if one goes down I still 

have a fairly recent version available, 

available. 

It sounds to mc as if you are giving 

your cartridges very heavy use. 

Perhaps you should make sure you 

do not use one exclusively from now 

on, and make back up copies 

frequently, on other cartridges. I f 

you can borrow a second Microdrive, 

it would be worth trying to copy 

from your cartridge onto another 

one, placing your cartridge in the 

borrowed drive, rather than in your 

own drive. 

Check that the edge conncctor on 

your Microdrive is completely clean, 

by rubbing it gently with an ordinary 

pencil rubber — and making sure bit;, 

of rubber don't get into the works! 

In an earlier issue of Your 

Computer, I gave a routine 
to simulate on the Spectrum 
the Lefts, Rights and MidS 
string-handling commands 
used in most other Basics. 
Andy Gibbons on Peter-
borough suggests that it is 
simpler if the Def FN 
function is used, and 

outlines the following 
simple implementations of 
the standard string-
handling, to s i m p l i f y 
program conversions: 
10 DEF FN L$ (A$,X) = A$ ( TO 
X): REM LEFTS 

20 DEF FN RS (AS, X) = AS (X 
+ 1 TO): REM RIGHTS 
30 DEF FN MS (AS, X, Y) = AS 
(X TO (X + Y) - 1): REM MIDS 
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THE BEST THING 
SINCE THE REAL THING 

A Spitfire flight simulation set 
in 1940. Ground features 
and realistic air combat. 

S p i t f i r e ' 4 0 is available 
from W H Smith & , B o o t s ^ , 

A VERY SPECIAL COMPETITION 

MIRRORSOFT. Mirror Group Newspapers Lid 

Target: To rise through the ranks 
of the RAF elite to Group Captain, VC, 
DSO, DFC 
Reward: For the lucky iew, a day 
out at the Battle of Britain Museum 
plus a test flight in a high performance 
aircraft. Details in every 
Spitfire'40 pack 

ildborn Circus, Laroton EC1P1D0 Tel: 



its • • » * * * * * * * • « » « • • * * • * *- * » » • * » • * * » 
2 0 • « < • • P R I E S T AND VAMP. 
3 0 ' « • « • 17135. * * • * 
4 0 • * • - » * f-OR THE « « « • 

• • • • AMSTRAD C P C 4 6 4 . * * * » 
6 0 ' WR I T TEN BY « • • • 
7 0 ADAM MURRAY. » » » « 
S 0 ' • » • » * » * * * * • • • « * # • # • » * * * • » • * # * * * 
70 ' 
1 0 0 MODE 0 
1 1 0 V U 7 . ̃ 4 O : V D 7 . » 4 9 : V L X « 5 0 : VR7 . - 5 1 : V F 7 . - 5 2 
' K E Y S FOR VAMP 

1 2 0 P U 7 . - 7 2 : P D 7 . - 7 3 : P L 7 . - 7 4 : P R 7 . - 7 5 : P F 7 . - 7 6 
KEYS FOR P R I E S T 

1 3 0 n o " / i - 0 : GOTO 1B0 
1 4 0 n o Z - n o X + l : I F n o * - 3 9 THEN RESTORE 
1 60: noX-CI 
I SO READ d X , n X t S O U N D I , n 7 . , d 7 . , I S , I , 4 : R £ 
TURN 
1 6 0 DATA 2 5 , S 6 8 , 5 0 , 4 7 8 , 2 5 , 4 2 6 . 3 7 , 3 7 9 , 1 
2 , 3 5 8 , 2 5 , 3 7 9 , 5 0 , 4 2 6 , 2 5 , 0 0 6 , 3 7 , 6 3 8 , 1 2 , 5 
6 8 , 2 5 , 5 0 6 , 5 0 , 4 7 8 , 2 5 , 3 6 8 , 3 7 , 5 6 8 , 1 2 , 6 0 2 , 
2 S , 5 6 8 , 5 0 , 5 0 6 , 2 5 , 6 0 2 , 5 0 , 7 5 8 , 2 5 , 5 6 0 
1 7 0 DATA 5 0 , 4 7 8 , 2 5 , 4 2 6 , 3 7 , 3 7 9 , 1 2 , 3 5 8 , 2 
5 , 3 7 9 , 5 0 , 4 2 6 , 2 5 , 5 0 6 . 3 / , 6 3 8 , 1 2 , 5 2 6 , 2 5 , 5 
0 6 , 3 7 , 4 7 8 , 1 2 , 5 0 6 , 2 5 , 5 6 8 , 3 / , 60£>, 1 2 , 6 7 7 , 
2 5 , 6 3 8 , 7 5 , 5 6 8 , " 5 0 , 5 6 8 , 0 , 0 
1 8 0 BORDCR 11 
1 9 0 S K 7 . - 5 0 0 
2 0 0 ENV 1 . 1 0 , - 1 , 2 

2 1 0 FOR » 7 . - 0 TO 1 5 : INK i 7 . , NEXT 
2 2 0 SYMBOL AFTER 2 2 9 
230 ' 
2 4 0 " d e f i n e g r o v e s 
2 5 0 ' 
2 6 0 SYMBOL 2 7 0 , 0 , 0 , 2 4 . 6 0 . U 0 , 9 4 , 2 5 5 . 2 5 
5 
2/0 • 
^ tuo d e f i n e p n e o t 
2 9 0 
3 0 0 SYMBUL 2 3 2 , 6 0 , 6 0 , 2 5 5 , 6 0 , 6 0 , 2 4 , 2 5 5 , 
2 5 5 
3 1 0 SYMBOL 2 3 3 , 2 5 5 , 1 8 9 , 1 8 9 , 1 8 9 , 1 8 9 , 1 2 6 
,126,126 
3 2 0 SYMBOL 2 3 4 , 1 2 6 , 1 2 6 , 1 2 6 , 1 2 6 , 2 2 8 , 4 , 4 
. 7 
3 3 0 SYMBOL 2 3 5 , 1 2 6 . 1 2 0 , 1 2 6 , 3 9 , 3 2 , 3 2 , 2 2 
4 
3 4 0 
3 5 0 ' > i n - v a m p i r e 
3 6 0 
3 7 0 SYMBOL 2 3 6 , 1 1 7 , 2 4 9 , 6 1 , 6 3 , 1 5 , 1 5 , 3 , 3 
3 8 0 SYMBOL 2 3 7 , 1 4 , 1 4 - . 1 0 8 , 2 5 2 , 2 4 0 , 2 4 0 , 
1 9 2 , 1 9 2 
3 9 0 SYMBOL 2 3 8 . I , 7 . 3 1 . 6 3 , 5 7 , 4 8 , 3 2 
4 0 0 SYMBOL 2 3 ® , 1 2 8 . 1 2 0 , 2 2 4 , 2 4 0 . 2 5 2 , 1 5 6 
. 1 2 , 4 
4 1 0 
C O DE« I M r WINDOWS 
4 3 0 • 
4 4 0 SYMBOL 2 4 0 , 0 , 0 . 2 4 , 5 2 , 0 2 , 8 2 , 1 4 5 , 1 4 5 
4 5 0 SYMBOL 2 4 1 , 2 5 5 , 1 4 5 , 1 4 5 , 1 4 S , 1 4 5 , 1 4 5 
, 1 4 5 , 2 5 5 
4 6 0 ' 
4 7 0 D E F I N E GRASS 
4 8 0 ' 
4 7 0 SYMBOL 2 4 2 , 3 2 , 3 4 , 1 4 8 , 7 2 , 4 2 , 2 6 , 4 0 , 1 
6 
3 0 0 • 
5 1 0 GOSUB 2 4 6 0 " i n s t r u c t i o n s 
5 2 0 GOTO 8 1 0 
330 -
5 4 0 ' F I L L ROUT INE 
5 5 0 • 
5 6 0 x o 7 . - x 7.: y o 7 . - y 7. 
5 7 0 x o 7 . " x 7 . : y o 7 . - y 7 . 
5 8 0 WH I L F TEST < x 7 . , y7. > < >CX : P LOT x 7 . , y 7 . , c 
7.:x7.=x7.+4:WEND 
5 9 0 x 7 . - x o 7 . - 4 
6 0 0 WH I L E T E S T < x 7 . , y 7 . ) O c 7 . : P L O T x 7 . , y 7 . : 
x 7 . - x y . - 4 : WEND 
6 1 0 x X = x o 7 . 
6 2 0 I F T EST < x 7 . , y 7 . > 2 > < >c7. TWFN v 7 . - y 7 . + 2 : 
GOTO 5 8 0 
6 3 0 RETURN 
6 4 0 ' 
6 5 0 I f TFST < x v 7 . + 3 2 , y v 7 . - l 6 > < > 6 THEN RE 
TURN 
660 SOUND 4,200,3,7:TAGOFFtPRINT CHR* < 
23>+CHR*<0>;:TAG 
6 7 0 PLOT - 1 0 , 0 , 1 0 :MOVE <xv7 .+ 1 6 ) , <yv7 .+H 
) : P R I N T C H R * < 2 3 0 ) : : M O V E <xv7.« 1 6 ) , < y v 7 . -
8 ) : P R I N T C H R * ( 1 4 3 ) ; 
6 8 0 TAGOFF : PR INT C H R * < 2 3 ) » C H R * < 1 > ; : T A G 
6 7 0 PLOT - 1 0 , 0 , 9 
7 0 0 wc7 .»wcX - 1 : 1 1 w c 7 . - 0 THEN v o p w 7 . - l 
7 1 0 RETURN 
7 2 0 ' 
730 IF ItSI <xp7.+16,yp7.-32><>10 THEN R 
ETURN 
7 4 0 SOUND 4 , 1 0 0 , 3 , 7 : T A 6 0 F F : P R I N T CHR*< 
2 3 ) * C H R * < © > ; : T A G 
7 5 0 PLOT 1 0 , 0 , 6 : MOVE x p 7 . , ( y p 7 . - 1 6 ) : P R I 
NT CHR * <230> ; : MOVE x p Z , < y p 7 . - 3 2 > i P R I N T 
CHK» < 1 4 3 ) ; 
7 6© TAGOFF : PR I NT CHR * < 2 3 ) < I ) ; : TA ( i 

SOFTWJ 
Programs for Software File 
should be fairly compact 
and sent on a cassette. 
Please include clear 
instructions and say what 
computer it's for. We pay 
between £6 and £36 for programs published. 
They must be double-checked and submitted 

Vampire and priest 
Adam Murray. 
12 AD Regt., 
BFPO 20. /jy^f 
VAMPIRE AND PRIEST is a two-player game for 

the Amstrad CPC-464 and occupies just over 

8K. It makes use of both sound and graphics 

with the latter being in Mode 0 — low 

resolution with 15 colours. 

The game itself is written entirely in 

Amstrad Basic and is explained with the use 

of remark statements which can be left out 

when typing in the program. 

Full instructions of how to play the game 

are provided within the program as is an op-

tion to change the skill level. 

Provisions have been made for cach player 

to use a joystick but with a few simple changes 

any keyboard/joystick layout is possible. This 

is how you do it. 

Turn to appendix 111 page 16 of rhc user 

manual which should show a picture of the 

keyboard with appropriate values written on 

the individual keys. 

Now look at lines 110 and 120. These hold 

the values of the keys to be used, and can be 

Changed to your own choice. Initially they are 

set to use joysticks. The variable names arc 

short but meaningful, e.g. V U % = key to use 

to move vampire up, PF%= key to use as fire 

for priest etc. 

The routine between 560-630 is a simple fill 

routine and could be placed outside the pro-

gram if the following parameters arc passed: 

x%-X co-ord to start filling from. y%-Y co-ord 

to start filling from. c%- the colour to use in 

filling the area. In this case it must be the 

same as the outline of the shape. This could 

easily be changed to suite your own purposes. 

I have used this routine to fill the church 

and castle at the start of the game and 

although slow docs not need to be repeated 

after every game. 

I f all is well there should be a tuneful 

version of Grecnslccvcs playing in the back-

ground. This is achieved simply by using the 

interrupts in the form of ON SQ(?) Gosub. 

1 think this program demonstrates what can 

be done with Locomotive Basic and without 

special techniques. 

7 7 « PLOT - 1 0 . 0 . 8 
7 8 0 w t i 7 . -wc7 .+ l : I F w r 7 . - 2 4 JHLN v o p w X " 1 
7 9 0 RETURN 
6 0 0 ' 
0 1 0 BORDCR 1 1 : I N K 0 , 1 3 
8 2 0 FOR 1%«1 TO 1 5 : INK i 7 . , i 7 . : N F X T 
H 3 0 P R I N I C H R * < 2 3 ) + C H R * < 0 ) 
8 4 0 * * « . C H R * < 2 3 0 ) + " " • •CHR* < 2 3 0 ) • " " +CMR 
* < 2 3 0 ) •*•" " • C H R * < 2 3 0 ) 
0 5 0 b * ̃ C H R * < 1 4 3 ) " * C H R » < 1 4 3 ) • " " +CHR 
* ' . 1 4 3 ) " + C HR * < 1 4 3 ) 
860 
8 / 0 s e t s k y l i n e 
880 
8 V 0 I N K 1 3 , 2 6 
7 0 0 PEN 2 : t O C A T E 1 , 1 : P R 1 N J S T R I N G * i C ' < . 
1 4 3 ) 
V I 0 PEN 1 4 : L OCA T E l , 5 : P R I N T S T R l N ( > i < 8 0 
. 1 4 3 ) 
9 2 0 PEN 1 3 : L O C A T E 1 , 9 : P R I N T S T R I N G 1 < 6 0 
, 1 4 3 ) 
9 3 0 FOR 17 . -1 TO 2 0 : L O C A T E 17. , 1 1 : f APER 
1 3 i P E N 1 7 : P R I N T C H R * < 2 4 2 > s N E X T 
7 4 0 FOR >7 . - 1 TO 3 
9 5 0 F'LN 0s LOCATE 3 , 0 « > 7.: PR I NT S T R I N G * < 
4 , 1 4 3 ) i L OCATC 14 , 8 » > 7 - s PR INT S T R I N G * < 3 , 
1 4 3 ) 
9 6 0 NEXT 
9 7 0 MOVE 0 , 2 2 S : D R AWK 6 4 0 , 0 , 0 
9 8 0 ' 
9 9 0 d r r t w c a s t l e 
1000 ' 
1 0 1 0 RCSTORE 1 0 4 0 
1 0 2 0 MOVE 6 6 , 2 2 6 
1 0 3 0 FOR d r X - I TO 4 5 : READ y.V.,y'/.z DRAWR 
>: 7 . , y 7 . , 3 : NE X T 
1 0 4 0 DATA 0 , 5 5 , - 1 0 . 1 0 . - 1 0 . 0 . 0 . 2 4 , - 4 . 1 6 
, - 1 0 . 0 , 0 , 3 4 , 1 4 , 4 
1 0 5 0 DATA 0 , - 1 4 , 1 4 . 0 , 2 , 1 2 , 1 6 , 0 , 0 , - 6 , 1 2 
, - 2 , 6 , 6 , 0 , 1 4 
1 0 6 0 DATA 1 0 , 0 , 0 , 3 0 , 1 0 , 1 0 . 1 6 , - 4 , 0 , -

1 6 , 4 0 , 0 , 0 , 1 2 
1 0 7 0 DATA 1 0 , 1 0 . 0 , 1 0 , - 1 0 . 1 0 . O , 2 0 . 1 2 . 8 . 
0 , - 1 4 , 9 , 0 
1 0 8 0 DATA 9 , 1 8 , 1 0 , 0 , 0 , - 1 8 , 1 4 , 0 . 0 . 1 6 , 1 4 
, 0 , - 4 , - 6 0 , 1 6 , 0 
1 0 9 0 DATA 1 4 , 2 0 , 0 , 0 5 , 1 9 , 0 , 0 , 4 7 , - 9 0 
, 0 , 0 . - 4 7 , - 1 4 , 0 
I 100 ' 
1 1 1 0 d r * w c h u r c h 
1 120 
I 1 3 0 RESTORE I I 6 0 
1 1 4 0 MOVE 4 0 0 , 2 2 6 
1 I S 0 FOR d r 7," 1 TO 1 I : READ x 7., y 7 . : DPAWR 
:«7 . , y7 . , 1 5 : NEXT 
1 1 6 0 DATA 0 , 9 0 , 3 5 , 0 0 , 3 S , - 9 0 , 1 0 0 , 0 , 2 0 , -
2 0 , 0 , - 6 0 . - 7 5 , 0 , 0 , 4 7 , - 1 0 0 . 0 , 0 . - 4 7 , 1 0 , 0 
I I 7 0 -

1 1 8 0 f i l l c a s t l e 
I 1 9 0 
1 2 0 0 cX=3 
1 2 1 0 I- OR i 7.- 1 TO 7 : READ x X , y 7 . : GOSUB 5 6 
OiNEXT 
i 2 2 0 DATA 7 1 , 2 2 9 , 1 0 1 , 3 5 9 , 4 0 , 3 5 5 , 1 9 3 . 3 1 
8 , 2 2 0 , - 7 5 , 1 6 9 , 3 7 5 . 1 8 0 . 2 2 9 
1 2 3 0 
1 1 4 0 M i l c h u r c h 
1 2 5 0 
1 2 6 0 C7.̃ l b 
1 2 7 0 FOR i'/.̶ 1 IO 3 : READ x 7 . , y 7 . I GOSUB 5 6 
0 : N E X T 
. 1 2 0 P DATA 4 1 1 , 2 2 7 , 4 3 2 , 3 3 4 , 5 1 6 , 2 2 9 
1 2 7 0 RESTORE l d . 0 
1 3 0 0 LOCATE 3 , 4 : P E N 0 : P A P E R 3 : P R I N T CH 
R * < 2 4 0 ) C H R * < 0 ) C HR * < 1 0 ) C HR * < 2 4 l > 
1 5 1 0 LOCATE 1 8 , 8 : P A P E R 15s P R I N T C H R * < 2 
4 0 ) E.HR* <8>CHU* < 1 0 ) CHR * <24 1 ) 
1 3 2 0 PAPER P) 
1 3 ' - 0 • 
1 3 4 0 " c o t u p q r . w c ' 1 
1 3 5 0 • 

(continued on page 103) 
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SINCLAIR , ATAR I 
COMMODORE 

COMPUTER REPAIRS 

by the 

SPECIALISTS 

Walkers 
COMPUTER SERVICE 

AND REPAIRS 

Telephone 021 6-13 ^7.1 
Telcqmm:; 

Shsp'lotj Bnninqhoni 
Telex '•: TW'il.fKi li 

WALKERS wi l l repair your MICRO quickly 
and ef f ic ient ly. 

Services available to suit the Customers 
requirements include "one o f f " repairs and 

Quotations. 

Most Repairs wi l l be in the range 
£15 to £30 

subject to machine 

FOR IN FORMA TION 

PHONE 021-643 5474 

CALL IN AT 

58 OXFORD STREET. BIRMINGHAM. B5 5NX 

OR SEND S.A.E. FOR DETAILS 

- f S ^ T I P S T E R 
SPECTRUM+/48 ^ 

AMSTRAD CPC464/COMMODORE 64 
The most accurate 

horse race predictor on the market 

* Tipster V2 took 18 months of trial and error 

before we arrived at the system that makes it the 

most accurate race predictor on the market. 

* Fully tested against other computer race 

predictors. 

* Tipster even performs better than the human 

tipsters from the top nine newspapers. 

* Many winners found at high prices. 

* For both flat and national racing. 

* The system will never go out of date. 

* We reveal the secrets of profitable betting. 

* Special tutor for the absolute beginner to racing. 

* Tipster also includes a program to calculate 

your returns for you. 

I f you can buy a more accurate race 
predictor we'll refund your money 

Don 't be tempted to buy chcap or inferior products. 
£14.95 

E. I. SYSTEMS 
PO Box 171, Wolverhampton, West Midlands WV10 OPJ 

Leaves all other racc predictors in the paddocks. 
(Please state computer) ITMIJ 

M 
m THE 

m 
w 

MICRO WORKSHOP 
MICRO COMPUTER 

SPECIALISTS 

(Spectrum Group Member) 

Software and hardware over the counter for 

Sinclair Spectrum, BBC, CBM-64, Memotech, 

Amstrad, Einstein, etc. 

* COiViPUTERS * RAMPACKS 

* JOYSTICKS * BOOKS 

* KEYBOARDS * DISCS 

* TAPES * L IGHT PENS 
4 COMPONENTS * 

Educational/Business Programs available. 

Located directly opposite Epsom Main Line 

Station. Visit us or ring for friendly service. Sec 

and try before you buy. 

* In house programming * 

Overseas/Export orders welcome 

12 STATION APPROACH 
EPSOM, SURREY. 

EPSOM 21533 

THE VIKINGS 
ARE COMING!!! 

SWESCOT are proud to announce that we 
will soon be releasing several top quality 
programmes on the international market, 
made by some of Sweden's most 
proficient programmers. 
And best of all PRICES FROM £1.99 
Du som bor i Skandinavien och soker bra 

program till din hemdator. 
KONTAKTA OS!!! 

Vi har det mesta som finns i denna tidning 
till samma laga priser som galler i England. 
Dessutom far vi in alia nyheter samtidigt 

som de slapps i England. 
OBS!!! Vid katalogbestallning v.g. medsand 5 : - Skr 

i fr imarken for portot. 

SWESCOT 
Box 213 

121 02 Johanneshov 
Sweden 

08 /39 27 0 0 - 08/81 18 01 
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SOFTWARE/®. 
(continued from page 101) 
1360 INK 10,20:INK 6,24 
1370 FOR yX*»l 4 TO 22 STEP 4 
1380 LOCATE 2, yXi PEN 10:PRINT a* 
1390 LOCATE 2,y7.+11PEN 10:PRINT b* 
1400 NEXT 
1410 FOR yX-14 TO 22 STEP 4 
1420 LOCATE 13,yXsPEN 6:PRINT a* 
1430 LOCATC 13,y7.+ 1 :PCN 6:PRINT b* 
1440 NEXT 
1450 -
1460 '««»t up v«ri«b]«k 
1470 • 
1480 xpX-4l6:ypX-270 *co-ord of priwtit 
1470 xv7.»80: yvX»246 'co-ord of vwvpir 
o 
1500 MCX-12 
1510 tod-1:vopHZ-B 
1520 ' 
1530 "start of main qa«c 
1540 ' 
1550 PRINT CHR*(23)•CHR* <I>; 
1560 TAG 
1570 PLOT -10,0,8 
1580 MOVE xpX,ypX:PRINT CHR* (232) : : MOV 
E xp'/., (ypX-16) :PRINT CHR* (233) ;: MOVE x 
pX, (ypX̶ 32 >: PR I NT CHR*(234): 
1590 PLOT -10.0,9 
1600 MOVE x v7., y vX: PR INT CHR* (236)+CHR* 
(237); 
1610 TAG 
1620 ' 
1630 "m*in game loop 
1640 ' 
1650 t»mcI-TIMEfSKX*IN!<RND*10©0) 
1660 WHILE timcl >TIME AND vopw7.-0 
1670 IF <XP7.-XV7-)-16 AND (YPX-YVX)-24 
THEN vopwX«l 
1680 PLOT -10,0,0:MOVE xpX,ypX:PRINT C 
HR* <232) :: MOVE xp%, (yp7. 16):PRINT CHR* 
(233);: MOVE xp7., <yp"/.-32) t PRINT CHR* (23 
4>; 
1690 II xp7.<320 AND ypX>200 THEN 1710 
1700 IF INKEY(PUX)'-0 AND TFST(xpX*16,y 
pX*30)-0 THEN ypX«ypX-*-32 
1710 IF INKEY(PDX)-0 AND yp7.>48 THEN 
ypX*ypX-32 
1720 IF INKEY(PLX)-0 AND TEST(xpX̃4,yp 
7.) >15 AND Xp7.>32 THEN xpX=xpX-32 
1730 IF INKEY(PRX)-0 AND TEST (xpX+32,y 
pX) < >15 AND xp7.<560 THEN xpX-xp7.»32 
1740 MOW xpX.ypX:PRINT CHR* (232) ; : MOV 
E xpX,(ypX̶16):PRI NT CHR*(233);:MOVE x 
p7., (ypX̶ 32) : PRINT CHR*(235) ; 
1750 ' 
1760 PLOT -10,0,9 
1770 MOVE xvX,yvX:PRINT CHR* (236)CHR* < 
237); 
1780 IF xv7.>320 AND yv7.>200 THEN 1800 
1790 IF INKEY(VU7.)=0 AND TEST (xvX-*28,y 
v7.*30)-0 THFN yvX-yvX>32 
1800 IF INKEY(VDX)-0 AND yvX>32 THEN y 
v7.» yvX-32 
1810 IF INKEY(VL7.)-0 AND TEST (XV7.-4, yv 
7.X >3 AND xvX>-32 THEN xv7.-xv7.-32 
1820 IF INKEY (VR7.1-0 AND TEST(xvX+64,y 
v7.)<>3 AND Xv7.<=330 THEN x vX̃ x v7.+32 
1830 MOVE xv7.,yv7. SPRINT CHR* (238) CHR* ( 
239) ; 
1R40 ON SO(I) GOSUB 140 
1850 PLOT 1̶0,0,8:MOVE xpX.ypXiPRINT C 
HR*(232) i sMOVC xpX,(ypX-16)JPRINT CHR* 
(233) ¦ i MOVE xp7., (ypX-32) i PRINT CHR* (23 
5); 
1860 IF INKEY(PFX)-0 AND tod-1 THEN GO 
SUB 730 
1870 MOVE xpX,yp7.«PRINT CHR* <232) ;: MOV 
F xpX,(ypX-16)iPRINT CHR*(233);:MOVE x 
pX,(ypX-32)sPRINT CHR*<234); 
1880 PLOT 10,0,9 
1890 MOVE xvX,yvXxPRINT CHR*(238)CHR*( 
239) ; 
19O0 IF INKEY(VFX)-0 AND tod-2 THFN GO 
SUB 650 
1910 MOVE xvX,yvXsPRINT CHR*(236>CHR*( 

237); 
1920 WEND 
1930 IF vopwX-1 THEN KOTO 19/0 
1940 SOUND 2,150,3,7,0,0,10 
1950 IF tod-I THEN INK 2,9:INK 14,21:1 
NK 13,19:BORDER 18:INK 0,0stod-2:GOTO 
1610 

1960 INK 2,2:INK 14,14s INK l3,26:BORDE 
R lis tod-1:INK 0,13sGOTO 1610 
1970 IF tod-2 THEN GOTO 2010 ELSE GOTO 
2180 
1980 ' 
1990 vamp wln 
2 0 0 0 ' 
2010 TAGOFF 
2020 PRINT CHR* <23)•CHR*(0)s 
2030 TAG 
2040 PLOT -10,0.0 
2030 MOVE xpX.ypXsPRINT CHR*(143);sMOV 
E xp7.,yp7.-16sPRINT CHR* (143) : s MOVE xpX 
,ypX-32s PRINT CHR*(143); 
2060 TAGOFF 
2070 PRINT CHR*(23)+CHR*(1); 
2080 PEN 15 
2090 FOR rX=12 TO 24 
2100 IN* 0,RND*26 
2110 LOCATE 6,rX:PRINT"Evx1 wins" 
2120 SOUND 1,rX*10,1,7 
2130 NEXTsINK 0,0:RESTORE 2310 
2140 GOTO 2300 
2150 ' 
2160 priest win 
2170 ' 
2180 TAGOFF 
2190 PRINI CHR*(23)•CHR*(0) 
2200 TAG 
2210 PLOT -10,10,0 
2220 MOVE xvX,yvX:PRINT CHR*<143):sMOV 
C x vX-* 32, yvX: PR I NT CHR*(143); 
2230 TAGOrr 
2240 PRINT CHR*(23)+CHR*(1)j 
2250 FOR rX-12 TO 24 
2260 INK 0,RND»26 
2270 LOCATE 6,rXsPEN 8iPRINT-Good HInn 
M 
2280 SOUND l,rX«l0,l,7 
2290 NEXT: IlsBC 0,0:RESTORF 2310 
230© FOR dX-1 TO 26s READ nXsSOUND 1,nX 
*4 ,20, 7 s SOUND 2, nX , 20,7:NEX1 
2310 DATA 60,S3,47,45,60,0,45,47,45,40 
,53,0,53,0.53.47.45.36,40,40.45,45,47, 
53,47,60 
2320 FOR >7.-0 TO 13sLOCATE 1,1 sPRINT C 
HR*(11):NEXT 
2330 GOTO 2350 
2340 ' 
2350 "another go 
2360 " 
2370 INK I,1+RND»26 
2380 LOCATE 3,7:PRINT "Another go Y/N"> 
2390 IF INKEY(43)=0 THEN noX=0:RESTORE 
160:GOTO 2420 
2400 IF INKEY<46)-0 1HEN RUN 
2410 GOTO 23/0 
2420 FOR iX-0 TO 13:LOCATE 1,26:PRINT 
CHR*(8)s NEXT 
2430 GOTO 1330 
2440 NEXT 
2450 ' 
2460 "instructions 
2470 " 
24U0 INK 0,26:INK 13,3,8 
2490 LOCATE 5,1:PFN 12:PRINT-»»•»Instr 
uct i on«-.»•«»• " 
2500 LOCATF 3,10:PFN 1 3: PR I NT "pr •»•»•» 
ac«» to cont." 
2510 LOCATE 3,18:PEN 9:PRINT"press S t 
0 ctart." 
2520 IF INEEY (60) -0 THEN CLS: RETURN 
2530 IF INKEY*-- " THEN GOTO 2540 ELSE 
GOTO 2520 
2540 GOSUB 3©60 
2550 LOCATE I,8:PEN 3iPRINT"»»«»»»V^mp 
1 re-»««" • " 

2560 LOCATE 9,10:PRINT*CHR*(238);CHR*( 
239) 
23/0 LOCATE 2,13:PEN 9:PKINI "up down 
le f t r ight" 
2580 LOCATE 5,15:PEN 11:PRINT "joy st i 
Ck 1" 
2590 IF INKCY*<>- "THEN 2590 
2600 GOSUB 3060 
2610 LOCATE l,OiPEN £>: PRINT" •••••«Prt« 
St̶**»»«••" 
2620 LOCATE 10,10:PEN 4iPRINT CHR*<232 
):CHR*(10);CHR*(8);CHR*(233);CHR*(10)j 
CHR*(R);CHR*(234) 
2630 LOCATF 2,14:PFN 9:PRTNT "up down 
lof t r ight" 
2640 LOCATE 5,16sPCN IIsPRINT "joy «ti 
ck 0" 
2650 IF INKEY*<>" "THEN 2630 
2660 GOSUB 3060 
2670 IF INKEY*<>" "THEN 2670 
2680 MODF I:INK 1,0:INK 2,7,8 
2690 PRINT"THE PRIEST MUST CHANGE ALL 
THE CYAN" 
2700 PRINT"GRAVES TO YELLOW AND THE VA 
MP IRE SHOULD" 
2710 PRINT-DO THE OPPOSITE." 
2720 PRINT 
2730 PRINT"THE PRIEST MAY ONLY CHANGE 
GRAVES" 
2740 PRINT"DURING THE DAY AND THE VAMP 
IRE" 
2750 PRINT"MAY ONLY CHANGE GRAVES DURI 
NG" 
2760 PRINT"THE NIGHT." 
2770 PRINT 
2780 PRINT"NIGHT IS INDICATED BY A SH 
ADCD GRCCN" 
2790 PRINT"SKY WHEREAS DAY IS INDICATE 
D BY A" 
2000 PRINT"SHADED BLUE SKY." 
2810 PRINT 
2820 PRINT-GRAVES ARE CHANGED BY POSH 
TONING YOUR" 
7R-0 PRINT"PLAYFR OVER THE TOP AND PRE 
SSING FIRE" 
2840 PRINT"ON THE JOYSTICK." 
2850 PRINT 
2860 PEN 2sPRINT" PRESS SPACE TO 
CONTINUE." 
2870 IF INK£Y*<>- " THEN GOTO 2870 
2880 CLS 
2890 PEN 2sLOCATE 15,2sPRINT"WARNING." 
2900 PRINT 
2910 PEN 3sPRINT"DURIN6 HIS OWN PLAYIN 
G PERIOD A" 
2920 PRINT"PLAYER MAY CAPTURE HIS OPPO 
NfcNT FOR" 
2930 PRINT"AN IMMEDIATE VICTORY." 
2940 PRINT 
2930 PRINT 
2960 PRINT 
2970 PRINT:PR INT:PRINT" INPUT SKILL 
LEVEL (1 TO 20)" 
2V80 PKINI" 1-HAKD 20-LASY "S 
2990 INPUT SKX 
3000 IF SKZ<1 OR SKX>20 THEN SOUND 1,5 
0,10,7:GOTO 2990 
3010 SKX-(SKX•100) 
3020 PRINT:PEN 2s PRINT" PRESS SPA 
CE BAR TO PLAY." 
3030 IF INKEY*<>- " THEN 3030 
3040 MODE 0 
3050 RETURN 
3060 FOR i'/.̶  1 TO 23t LOCATE 1,1 sPRINT C 
HR*(8)z NEXT 
3070 FDR iX-1 TO 23tLOCATE 1,26s PRINT 
CHR*(11):NEXT 
3080 BORDER 0:SOUND 1,100.10,7 
3090 FOR DX-1 TO 10O:NEXT 
3100 BORDER 26:SOUND 1.200.10,7 
3110 FOR DX-1 TO 100:NEX T 
3120 LOCATE 3,19:PEN I3:PRINT"press sp 
ace to cofit. " 
3130 RETURN 

Busy bee 
Tony Wye, 
Hayes, 
Middlesex. 
THIS PROGRAM is called Busy Bee and runs on 

the Spectrum 16 and 48K. It's a maze type 

game where you have to cut the grass on a 

lawn avoiding the bees who are attracted to 

you because of the lawn mower noise. 

Upon loading, the game auto runs and the 

instructions are displayed and the keys to be 

used — cursor keys — then P must be pressed 

to play. The scrccn is set up and you must 

move around the flower beds and cut the grass 

avoiding the bees who are moving about. 

When all the grass is cut you leave the scrcen 

via the bottom and then your bonus is added 

according to the time you took to clear the 

grass. Then you go on to the differently 

shaped screen 2. 

This carrics on with the screens 1 and 2 in 

turn and each stage the bees arc attracted 

more and more to you until it is nearly im-

possible to get away from them. By then all 

your lives will have been used up. When all 

three lives arc used the game over sign will be 

displayed and tell you i f it is a new high score. 

The hex loader. 
1 0 Z'EF FN h <n 

- 4 5 - ( 7 AND h i l l 
) - 4 . 3 - - ? h $ ( 

2 0 I N P U T a 
I N P U T " F i n 
F u P n =< TO Li*-" tO*. =0 
INP'J"1" n i : 
L E T X o© 
FOP b = l TO 
L E T z " F N h 

3 0 
4.0 50 SO 
7 0 80 
9 0 

•2 
100 
H O 
1 2 0 
1 3 0 

T t 
1 4 0 

$ = 1 6 T (CODE h S 1.1) 
" 9 " ) i + C 0D 5 r-.S i £ 

2 . ••9"> 
ri "; s 

",f 
( STEP c 
P R I N T r, . " 

P R I N T h $ . 

L E N h $ STEP 2 
h i ) : L E T t o t s t O t 

POKE n + ; ; , Z 
L E T h $ = h $ < 
NEXT b 
P R I N T " = 

I F t O X O t 
e r r o r - t r y a ? 
I S O NEXT n 
1 5 0 PEM en * .€ • -

3 TO ) L E T X = + 1 

"" ; I N P U T t P® I N 

THEN P R I N T " i n p u t 
6 l r . " GO TO 5 0 

5 T 0 P t o S t o p 
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SOFTWARE 
(continued from previous page) 

3 0 3 8 5 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 
Program 1. 

3 0 3 8 5 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 5 3 7 3 1 2 5 7 : 4 4 4 4 4 4 4 4 4 4 4 4 4 0 4 I 5 3 7 3 2 1 2 9 : 7 8 3 2 3 5 7 5 3 2 1 3 7 5 1 8 S 5 0 Program 1. 3 0 3 9 3 s 4 4 4 0 4 1 4 4 4 4 4 0 4 1 4 4 5 3 0 3 1 2 6 - . : 4 4 4 4 4 0 4 1 4 4 4 4 4 0 4 1 5 3 0 3 2 1 3 7 : 1 2 3 E 3 B 3 2 3 4 7 5 3 E 3 F 4 8 3 
10 PAPER 0 :BORDER 0 : I N K 6 : 3 0 4 0 1 : 4 4 4 0 4 1 4 4 4 4 3 D 3 C 4 4 5 2 2 3 1 2 7 3 : 4 4 4 4 3 A 3 B 4 4 4 4 4 4 44 5 2 5 3 2 1 4 5 : 3 2 1 2 7 5 3 E 7 5 3 2 3 5 7 5 5 3 4 

CLS 3 0 4 0 9 s 4 4 3 A 3 E 3 E 3 B 4 4 4 4 3 A 5 0 3 3 1 2 3 : : 4 4 4 4 4 0 4 1 4 4 4 4 4 4 4 4 5 3 7 3 2 1 5 3 : 3 2 1 3 7 5 C D 3 0 7 5 3 E 0 2 6 2 0 
2 0 PR INT AT 1 0 , 7 : FLASH 1 ; 3 0 4 1 7 : 3 E 3 E 3 B 4 4 4 4 3 D 3C 4 4 5 0 8 3 1 2 6 9 : 4 4 4 4 3 A 3 B 4 4 4 4 4 0 4 1 5 1 8 3 2 1 6 1 : 3 2 6 B 5 C I 8 0 F 0 6 3 2 C 5 5 4 1 

••BUSY BEE I S LOAD ING " 3 0 4 2 5 : 4 4 4 0 4 1 4 4 4 4 4 0 4 1 4 4 5 3 0 3 1 2 9 7 ; 4 4 4 4 4 0 4 1 4 4 4 4 4 0 4 1 5 3 0 3 2 1 6 9 : C 5 0 6 0 0 1 0 F E C 1 1 0 F 8 9 3 0 
3 0 LOAD " " CODE 3 0 4 3 3 : 4 4 3 D 3 C 4 4 4 4 4 4 4 4 4 4 5 2 9 3 1 3 0 5 : 4 4 4 4 4 0 4 1 4 4 4 4 4 4 4 4 5 3 7 3 2 1 7 7 : C I 1 0 F 4 C 9 3 E 0 0 3 2 3 6 8 2 0 
4 0 PR INT USR 3 1 4 9 5 3 0 4 4 1 : 4 4 4 0 4 2 4 2 4 1 4 4 4 4 4 0 5 2 9 3 1 3 1 3 : 4 4 4 4 4 0 4 1 4 4 4 4 4 4 4 4 5 3 7 3 2 1 3 5 : 5 C 3 E 3 C 3 2 3 7 5 C 0 I 1 8 4 3 6 

9 9 9 7 REM SAVE ROUT INE 3 0 4 4 9 : 4 2 4 2 4 1 4 4 4 4 4 4 4 4 4 4 5 3 7 3 1 3 2 1 : 4 4 4 4 4 0 4 1 4 4 4 4 4 0 4 1 5 3 0 3 2 1 9 3 : 0 0 1 1 0 2 7 ECD 3C 2 0 3 E 5 0 4 
9 9 9 8 SAVE "BUSY BEE " L I N E 10 3 0 4 5 7 : 4 4 3 D 3 C 4 4 4 4 4 0 4 1 4 4 5 2 2 3 1 3 2 9 : 4 4 4 4 4 0 4 1 4 4 4 4 4 0 4 1 5 3 0 3 2 2 0 1 : 1 6D73E00D73E1CD7 8 1 9 
9 9 9 9 SAVE "BUSY CODE-CODE 2 9 3 0 4 6 5 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 4 4 3 1 3 3 7 : 4 4 4 4 4 0 4 2 3 E 3 E 3 E 3 B 5 1 1 3 2 2 0 9 : 3 E 4CD7 3A 6 8 8 5D 7 3E 9 2 5 

6 2 5 , 4 S 2 S 3 0 4 ̃ 3 : 4 4 4 0 4 2 4 2 4 1 4 4 4 4 4 0 5 2 9 3 1 3 4 5 : 4 4 4 4 4 0 4 1 4 4 4 4 3A3E 5 2 1 3 2 2 1 7 : 3 9 3 2 3 6 5 C 3 E 7 2 3 2 3 7 5 3 4 
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3 0 2 3 3 : 4 4 4 0 4 1 4 4 4 4 4 0 4 144 • 5 3 0 3 1 1 0 5 : 4 4 4 4 4 0 4 I 4 4 4 4 3 D 3 C = 5 2 2 3 1 9 7 7 : 3 9 3 2 3 6 5 C 3 E 7 2 3 2 3 7 5 3 4 3 2 8 4 9 : 3 2 7 0 8 5 F E 0 2 2 0 0 5 3 E 6 5 0 
3 0 2 4 1 : 4 4 3 D 3 C 4 4 4 4 4 4 4 4 4 4 - 5 2 9 3 1 1 1 3 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 - 544 3 1 9 8 5 : 5 C 3 E 0 3 3 2 6 F 8 5 3 E 0 0 5 1 3 3 2 8 5 7 : 0 1 3 2 7 3 8 5 7 8 3 2 8 3 8 0 '23 
3 0 2 4 9 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 « 5 4 4 3 1 1 2 1 : 4 4 4 4 4 0 4 1 4 4 4 4 4 4 4 4 5 3 7 3 1 9 « 3 : 3 2 6 B 8 S 3 2 6 C 8 S 3 E 2 0 6 7 5 3 2 8 6 5 : 7C 3 2 8 9 8 0 7 < » 3 2 8 4 8 0 8 0 6 
3 0 2 5 7 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 4 4 ••1 1 2 9 : 4 4 4 4 4 4 4 4 4 4 4 4 3 D 3 C 5 2 9 3 2 0 0 1 : 3 2 8 F 5 C 3 E 1 4 3 2 4 D 7 E 6 2 0 3 2 8 - 3 : 3 2 8 A 8 0 E D 4 3 6 6 8 5 1 1 8 " 2 
3 0 2 6 S : 4 4 3 D 3 C 4 4 4 4 4 0 4 1 4 4 = 5 2 2 ' 3 1 ! 3 " : 4 4 4 4 4 0 4 I 4 4 4 4 4 4 J 4 = 3 3 7 3 2 0 0 9 : 3 E 0 1 3 2 8 E B 2 2 1 E E 0 2 6 5 8 3 2 8 9 1 : 3 1 8 0 0 1 0 D 0 0CD 3C 2 0 5 * 6 
3 0 2 7 3 : 4 4 4 4 4 4 4 4 4 4 3 A 3 B 4 4 - 5 2 5 3 1 1 4 5 : 4 4 4 4 3 A 3E 3E 3E 3E 3B - 5 0 1 3 2 0 1 7 : 2 2 4A7E 3E 3 1 3 2 6 8 B 5 6 3 2 J J S 6 9 : 3 £ © 1 3 2 7 1 3 5 C 3 3D 7 F 7 4 2 
3 0 2 8 1 : 4 4 3 A 3 E 3 E 3 B 4 4 4 4 3 A - 5 0 3 3 1 1 5 3 : 44443D3C-»4 4 4 3 A 3E 5 1 3 7 2 0 2 5 : 1 8 1 8C3DSE52A3 1 7D 9 0 3 3 2 8 * 7 : 0 6 1 6 0 A 0 A - 9 4 A 2 0 1 0 2 4 9 
3 0 2 3 9 : 3 E 3 E 3 B 4 4 4 4 3 A 3 B 4 4 a S 0 4 3 1 1 6 1 : 3E3E 5 E 3 B 4 4 4 4 4 4 4 4 • 5 1 7 3 2 0 3 3 : 5 4 5 D 2 9 2 9 1 9 2 9 2 9 2 9 4 0 7 3 2 9 8 5 : 0B0C4B4C2OED4B6& 6 2 0 
3 0 2 9 7 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 = 5 3 7 3 1 16.9: 4 4 4 4 4 0 4 1 4 4 4 4 4 4 4 4 a 5 3 7 3 2 0 4 1 : 1 9 2 2 3 1 7DE1D1C1C9 1061 3 2 9 1 3 : 8 5 0 4 0 4 7 e F E 1 t »C23 * 7 8 3 
3 0 3 0 5 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 = 5 3 7 3 1 1 7 7 : 4 4 4 4 3 D 3 F 3 F 3 F 4 2 4 1 • 5 1 7 3 2 0 4 9 : 4 8 0 9 0 6 0 2 0 E 0 F 3 E 0 0 180 3 2 9 2 1 : S 1 7 9 F E 0 F C 2 3 9 8 1 2 A 94 1 
3 0 3 1 3 : 4 4 3 D 3 F 3 F 3 C 4 4 4 4 3 D - 5 1 2 3 1 1 8 5 : 4 4 4 4 4 4 4 4 4 4 4 4 4 0 4 2 c- 5 3 8 3 2 0 5 7 : 3 2 6 D 8 5 3 2 6 E 8 5 ED 4 3 8 B 9 3 2 9 2 9 i 6 D 8 5 7DFE9 8C2 7C7F 1 2 1 6 
3 0 3 2 1 : 3 F 3 F 3 C 4 4 4 4 4 0 4 1 4 4 = 5 1 9 3 1 1 9 3 : 3F 3F 3F 3C44 4 4 4 4 4 4 m 5 2 1 3 2 0 6 5 : 6 6 8 5 J 6 0 1 I E ! 4 E D 5 3 6 2 8 3 2 9 3 7 : 7CFE01C27C7FCD57 1 1 16 
3 0 3 2 9 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 - 5 3 7 3 1 2 0 1 : 4 4 4 4 4 0 4 1 4 4 4 4 3 A 3 B - 5 1 8 3 2 0 7 3 : 5 3 8 2 1 6 1 D 1 E 1 4 ED 5 3 6 3 4 3 2 9 H 5 : 8 5CD57 8 5 2A4A?E " , C 9 2 4 
3 0 3 3 7 : 4 4 3 A 3 B 4 4 4 4 4 0 4 1 4 4 = 5 1 8 3 1 2 0 9 : 4 4 4 4 4 4 4 4 4 4 4 4 4 0 4 1 • 5 3 7 3 2 0 8 1 : 5 1 8 2EDS3 2 2 8S 1CED 9 6 3 3 2 9 5 3 : F E 0 0 2O 0 5 •DFE002A 7 10 
3 0 3 4 5 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 = 5 4 4 3 1 2 1 7 ; 4 4 4 4 4 4 4 4 4 4 4 4 4 0 4 1 rr 5 3 7 3 2 0 8 9 : 5 3 2 9 8 S 3 E 0 1 3 2 4 F 8 2 5 7 9 3 2 9 ^ 1 r 4 A 2 9 2 2 4 « 7 E 3 E i t o P 7 6 5 0 
3 0 3 5 3 : 4 4 4 4 4 4 4 4 4 4 4 0 4 1 4 4 » 5 3 7 " 1 2 2 5 : 4 4 4 4 4 4 4 4 4 4 4 4 3 A 3 B a 5 2 5 S 2 0 « 7 : 3 C 3 2 S 0 3 2 3 E 2 0 3 2 8 D 6 0 5 3 2 9 6 9 : 3EOOD73F0FD73E2O 6 6 3 
3 0 3 6 1 : 4 4 3 A 3 B 4 4 4 4 4 0 4 1 4 4 - 5 1 8 3 1 2 3 3 : 4 4 4 4 4 0 4 1 4 4 4 4 4 0 4 1 m 5 3 0 3 2 1 0 5 : 5 C 3 E 0 1 3 2 6 B 5C 3 A 6 8 5 6 6 3 2 9 7 7 : D7 5E20D73E16D73E 8 3 5 
3 0 3 6 9 : 4 4 4 0 4 1 4 4 4 4 4 0 4 1 4 4 = 5 3 0 3 1 2 4 J : 4 4 4 4 4 4 4 4 4 4 4 4 3D3C a 5 2 9 3 2 1 1 3 : 8 5 C B 4 7 2 0 1 4 3 E 2 0 3 2 6 0 3 3 2 9 8 3 : 0 0 D / 3 E 0 E D 7E5C1CD 1 133 
3 0 3 7 7 : 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 - 5 4 4 3 1 2 4 9 : 4 4 4 4 3A3B4 4 4 4 3D3 f 

" 
5 1 0 3 2 1 2 1 : 3 4 7 5 3 E 2 4 3 2 1 2 7 5 3 E 5 1 4 . 3 2 9 9 3 : 1 & 1 A 2 A 6 B 3 5 2 3 2 2 6 B 5 1 1 
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SOFTWARE fifc 
3 3 0 0 ! : 8 5 3 E 1 6 D 7 3 E 0 0 D 7 3 E 7 7 1 3 3 2 8 9 : 0 1 1 0 3 0 CD 3C 2 0 3 E 0 1 3 7 7 3 3 5 7 7 : 0 F F E 8 A 2 8 0 B F E 1 E 2 8 7 8 2 3 3 8 6 5 : F E 3 A 2 8 0 3 3 2 7 0 B 5 3 A = 7 0 8 
3 3 0 0 9 : 0 3D7E5C1CD1B1A1 1 9 1 5 3 3 Z 9 7 : 3 2 7 1 8 5 C 3 3 D 7 F 0 6 1 6 - 7 0 7 3 3 5 8 5 : 0 7 F E 3 A 2 8 0 3 3 2 7 0 8 5 6 5 7 3 3 8 7 3 : 4D8 2FE03CA4C7E3E = 9 3 0 
3 3 0 1 7 s 0 1 0 0 2 1 B 0 0 4 CD B 5 0 3 6 0 3 3 3 3 0 5 : 0 A 0 A 5 1 5 2 1 6 0 A 0 A 5 3 3 0 8 3 3 5 9 3 : 3 A 4D82FE01CA4C7E 9 2 4 3 3 8 8 1 : 0 1 3 2 4 D 8 2 CD F 7 8 4 3 A - 9 0 0 
3 3 0 2 5 : 1 1 0 1 0 0 2 1 E 8 0 3CDB 5 6 7 2 3 3 3 1 3 : 5 4 1 6 0 A 0 A 2 0 2 0 2 6 0 0 - 2 2 8 3 3 6 0 1 : 3 E 0 3 3 2 4D 8 2CDF 7 8 4 9 0 6 3 3 8 8 9 : 5 2 8 2 3 C 3 2 5 2 8 2 3 2 2 3 - 6 1 9 
3 3 0 3 3 : 0 3 1 8 A 9 3 A 8 E 8 2 C 6 2 0 7 5 6 3 3 - 2 1 : 6 8 1 6 0 0 5 7 2 9 2 9 2 9 2 9 •= 3 7 7 3 3 6 0 9 : 3 A 3 2 B 2 3 D 3 2 2 3 8 5 3 2 5 9 9 3 3 8 7 7 : 8 S 3 2 2 A 8 5 C 3 1 4 8 5 0 5 = 71 1 
3 3 0 4 1 : 7 - 8 1 6328E82CDA67D 8 9 6 3 3 3 2 9 : 2 9 1 9 1 1 0 0 5 8 1 9 7 E C 9 = 5 2 3 " 3 3 6 1 7 : 2 A 8 5 3 2 5 2 8 2 C 3 1 4 8 5 7 8 5 3 3 9 0 5 : CD 2 7 8 2 FE 2 8D 2 4C 7E 1 0 8 0 

• 3 3 0 4 7 : 3 A 6 8 B 5 3 C 3 2 6 B 8 5 2 1 <£>75 3 3 3 3 7 : 7 8 E 6 1 8 C 6 4 0 6 7 7GB 7 = 7 9 4 3 3 6 2 S : 0 4 0 4 7 8 F E 1 6CA 4C 7E 8 0 8 3 3 9 1 3 : 0CCD27 8 2FE2BD24C = 9 6 6 
3 3 0 5 7 : E E 0 2 2 2 4 A 7 EC 3 3 3 7D 8 4 5 3 3 3 4 5 : 8 7 8 7 8 7 8 7 8 1 6 F U 0 0 - 7 7 7 3 3 6 3 3 : CD2 7 8 2FE2 8D24C7E 1 0 8 0 3 3 9 2 1 : 7 E CD 3 9 8 2 F E 0 2 2 8 2 3 = 8 4 9 
3 3 0 6 5 : 3 A 4D7ED6 0 5 3 2 4D7E 7 3 3 3 3 3 5 3 : 0 2 1 9 7 E C 9 0 0 0 0 0 0 0 0 o 3 5 4 3 3 6 4 1 : 0CCD27Q2FE28D24C 9 6 6 3 3 9 2 9 : F E 1 C 2 8 1 F F E 3 8 2 8 1 B = 7 3 0 
3 3 0 7 3 : 3 E 3 2 3 2 8 E 8 2 C 3 3 3 7 D 8 0 5 3 3 3 6 1 : 0 0 0 0 0 0 0 0 2 A S 1 8 2 E D - 4 9 0 3 3 6 4 9 : 7 E CD 3 7 8 2 F E 0 2 2 8 2 3 8 4 7 3 3 9 3 7 : F E 1 1 2 8 1 7 F E 8 8 2 8 1 3 = 7 8 3 
3 3 0 * 1 : CD 2 7 8 2 FE 2 8D2 7C7F 1 1 2 9 3 3 3 6 9 : 4 B 5 3 8 2 E D 4 3 5 1 8 2 2 2 - 8 3 7 3 3 6 5 7 : F E 1 C 2 8 I F F E 3 8 2 8 1 B 7 3 0 3 3 9 4 5 : F E 1 3 2 8 0 F F E 8 A 2 8 0 & > 7 7 1 
3 3 0 8 9 : 0CCD2782FE28D27C 1014 3 3 3 7 7 : 5 3 8 2 3 A 4 F 8 2 4 7 3 A 5 0 m 6 8 9 3 3 6 6 5 : F E 1 1 2 8 1 7 F E 8 8 2 8 1 3 7 8 3 3 3 9 5 3 : F E 1 E 2 8 0 7 F E 3 A 2 B 0 3 - 6 8 6 
3 3 0 ° 7 : 7 F CD 3 9 8 2 F E 0 A 3 8 0 3 8 4 2 3 3 3 8 5 : 8 2 3 2 4 F 8 2 7 8 3 2 5 0 8 2 a 7 6 9 3 3 6 7 3 : F E 1 3 2 8 0 F F E 8 A 2 8 0 B 7 7 1 3 3 9 6 1 : 3 2 7 0 8 5ODCD39B2FE = 7 5 4 
3 3 1 0 5 : 3 2 7 0 8 5 F E 0 2 2 0 0 5 3 E 6 5 0 3 3 3 9 3 s 3 A 4 D B 2 4 7 3 A 4 E 8 2 3 2 m 6 5 2 3 3 6 8 1 : F E 1 E 2 8 0 7 F E 3 A 2 8 0 3 6 8 6 3 3 9 6 9 : 0 2 2 8 2 3 F E 1 C 2 8 1 F F E - 6 8 4 
3 3 1 1 3 : 0 1 3 2 7 2 8 5 0 D CD 3 9 8 2 7 0 3 3 3 4 0 1 : 4 B 8 2 7 8 3 2 4 E 8 2 3 A 5 1 m 7 2 4 3 3 6 8 9 : 3 2 7 0 8 5 0DCO3 9 8 2 F E 9 5 4 3 3 9 7 7 : 3 8 2 8 1 B F E 1 1 2 8 1 7 F E = 7 1 1 
3 3 1 2 1 : F E 0 A 3 8 0 3 3 2 7 0 8 5 F E 8 7 2 3 3 4 0 9 : 8 2 4 7 3 A 5 2 8 2 4 F C D 1 B m 7 8 2 3 3 6 9 7 : 0 2 2 8 2 3 F E 1 C 2 8 1 F F E 6 8 4 3 3 9 8 5 : 8 8 2 8 1 3 F E 1 3 2 8 0 F F E - 7 7 7 
3317 : 7 : 0 2 2 0 0 5 3 E 0 I 3 2 7 3 8 5 4 0 0 3 3 4 1 7 : 7 D 3 A 3 2 7DFEC 8 3 0 2 7 H 8 9 9 3 3 7 0 5 : 3 8 2 8 1 B F E 1 1 2 8 1 7 F E 71 1 3 3 9 » 3 : 8 A 2 8 0 B F E 1 E 2 8 0 7 F E - 7 7 4 
3 3 1 3 7 : 0 5 0 S 7 7 3 2 A 2 8 1 3 2 A 7 6 8 9 3 3 4 2 5 : 3 E 0 9 3 2 4O8 2CD1B7D = 6 8 5 3 3 7 1 3 : 8 8 2 8 1 3 F E 1 3 2 8 0 F F E 7 7 7 3 4 0 e i : 3 A 2 8 0 3 3 2 7 0 8 5 3 A 4 B 5 3 1 
3 3 1 4 5 : 8 I 3 2 A C 8 1 7 8 0 4 3 2 A 1 8 1 5 3 3 4 3 3 : 3 A 3 2 7OFE 8 0 3 8 0C 3 A m 7 4 1 3 3 7 2 1 : 8 A 2 8 0BFE 1E 2B 0 7 FE 7 7 4 3 4 0 0 9 : 8 2 F E 0 4CA 4C 7E 3E 0 2 = 8 5 6 
3 3 1 5 3 : B 1 3C 3 2A 6 6 1 3C 3 2A& 8 1 5 3 3 4 4 1 : 6 7 8 5 B 8 2 8 0 6 D 2 5 9 B 3 m 8 9 6 3 3 7 2 9 : 3 A 2 8 0 3 3 2 7 0 B 5 3 A 4 O 5 3 1 3 4 0 1 7 : 3 2 4 D 8 2CDF 7 8 4 3 A 5 1 9 8 0 
3 3 1 6 1 : 8 1 E D 4 3 6 6 8 5 1 1 7 F 8 1 9 7 3 3 3 « 4 9 : C 3 7 0 B 4 3 A 6 6 8 5 B 9 2 8 m 9 5 7 3 3 7 3 7 : 8 2 FE 0 2CA4C7E3E 0 4 8 5 6 3 4 0 2 5 : 8 2 3 D 3 2 5 1 8 2 3 2 2 2 8 5 = 6 6 9 
3 3 1 6 9 : 0 1 1 0 0 0 CD 3C 2 0 3 E 0 1 3 7 7 3 3 4 5 7 : EEDACF82C3E8B3CD = 1 5 5 6 3 3 7 4 5 : 3 2 4DB2CDF7B 4 3A 5 1 9 8 0 3 4 0 3 3 : 3 C 3 2 2 9 8 5 1 8 1 D 3 A 5 1 « 4 7 6 
3 3 1 7 7 : 3 2 ^ 1 B 3 C 3 3 D 7 F 0 6 1 6 7 0 7 3 3 4 6 5 : 1 B 7D 3A 3 2 7DFE 4 0 3 8 = 7 5 9 " 3 3 7 5 3 : S 2 3 C 3 2 5 1 8 2 3 2 2 2 8 5 i>68 3 4 0 4 1 : 8 2 3 2 2 2 8 5 3 C 3 2 2 9 8 5 - 6 3 1 
3 3 1 8 5 : 0 A 0 A 2 0 2 0 1 6OA0A 4D 2 0 3 3 * 4 7 3 : 0DFE8 0DA59B3FEC0 = 1 2 7 7 3 3 7 6 1 : 3 C 3 2 2 9 8SC3 1 4Q5 0C 6 4 4 3 4 0 4 7 : 3 A 5 2 3 2 3 2 2 3 8 5 3 2 2 A - 38© 
3 3 1 7 3 : 4 E 1 6 0 A 0A 4 F 5 0EO4B 5 9 1 3 3 4 8 1 : D AE 8 8 3C 3 7 0 8 4 2 A 5 1 n 1 1 4 3 3 3 7 7 9 s 0CCD27 8 2FE2 8D24C 7 6 6 3 4 0 5 7 s 8 5 1 1 2 0 8 5O 1 0 FO 0CD - 5 3 6 
3 3 2 0 1 : 6 6 8 5 0 5 C D 2 7 8 2 F E 2 8 9 0 8 3 3 4 8 9 : 8 2 0DCD2 7 6 2 FE 2 8D 2 sr 1 021 3 3 7 7 7 : 7 E 0 4CD 2 7 8 2 FE 2 8D 2 1 0 0 8 3 4 0 6 5 : 3 C 2 0 C 9 1 1 2 0 8 5 0 1 1 2 = 4 7 4 
3 3 2 0 9 : D 2 7C7F0CCD278 2FE 1 101 3 3 4 » 7 : 4 C 7 E 0 4CD 2 7 8 2 F E 2 8 a 8 7 4 3 3 7 8 5 : 4 C 7 ECD3 7 8 2 FE 0 2 2 8 8 9 0 3 4 0 7 3 : 0 0CD3C2 0C3 4C7E0 6 " 7 0 0 
3 3 2 1 7 : 2 8D 2 7C7FCD39 8 2 FE 1 147 3 3 5 0 5 : D 2 4C7ECD39B2FE02 = 1 0 6 0 3 3 7 9 3 : 2 3 F E 1 C 2 8 1 F F E 3 8 2 8 7 3 8 3 4 0 8 1 : 1 6 1 2 1 8 1 5 0 1 5 6 5 7 1 6 - 2 8 1 
3 3 2 2 5 : 0 A 3 8 0 3 3 2 7 0 8 5 F E 0 2 6 2 0 3 3 5 1 3 : 2 8 2 3 F E 1 C 2 8 1 F F E 1 1 m 6 9 9 3 3 8 0 1 : 1 B F E 1 1 2 8 1 7 F E 8 8 2 8 7 9 1 3 4 0 8 9 : 1 3 1 8 5 8 5 9 1 6 0 0 1 E 1 5 = 2 9 3 
3 3 2 3 3 : 2 0 0 5 3 E 0 1 3 2 7 2 8 5 0 D 4 1 0 3 3 5 2 1 : 2 S 1 B F E 3 8 2 B 1 7 F E 8 8 s 8 3 0 3 3 8 0 9 : 1 3 F E 1 3 2 8 0 F F E 8 A 2 8 7 7 9 340<?7: 0 0 1 1 0 1 0 0 2 1 E 8 0 3 C D - 4 7 1 
3 3 2 4 1 : C D 3 9 8 2 F E 0 A 3 B 0 3 3 2 7 6 5 3 3 5 2 9 : 2 8 1 3 F 6 1 3 2 8 0 F F E 8 A • 7 7 9 3 3 8 1 7 : 0 B F E 1 E 2 8 0 7 F E 3 A 2 8 6 9 4 3 4 1 0 5 : B 5 0 3 C 9 0 6 1 0 C 5 3 A 4 8 = 7 3 4 
3 3 2 4 9 : 7 0 8 5 F E 0 2 2 0 0 5 3 E 0 1 6 0 1 3 3 5 3 7 : 2 8 0 B FE 1 E 2 8 0 7 F E 3 A = 6 9 4 3 3 8 2 5 : 0 3 3 2 7 0 8 S 0 S CD 3 9 8 2 6 9 5 3 4 1 1 3 : 5 C 0 F 0 F 0 F 1 E 0 0 F 3D3 - 6 2 1 
3 3 2 5 7 : 3 2 7 3 8 3 7 9 3 2 1 A 8 2 3 2 6 7 5 3 3 5 4 5 : 2 8W 3 3 2 7 0 8 5 0 5 CD 3 9 • 6 0 5 3 3 8 3 3 : F E 0 2 2 8 2 3 F E 1 C 2 8 1 F 6 8 4 3 4 1 2 1 : F E E E 1 0 4 3 1 0 F E 1C 2 0 = 9 0 5 
3 3 2 6 5 : 1 F 8 2 3 2 2 4 8 2 7 8 3 2 1 9 5 7 2 3 3 5 5 3 : 8 2 F E 0 2 2 8 2 3 F E 1 C 2 8 n 7 8 3 3 3 8 4 1 : F E 3 B 2 8 1 B F t l 1 2 8 1 7 7 1 1 3 4 1 2 9 : F 6 F BC 1 1 3 E 8C 9 0 6 1 4 » 1 165 
3 3 2 7 3 : 8 2 3 C 3 2 1 E 8 2 3 C 3 2 2 3 5 4 5 3 3 5 6 1 : I F F E 3 8 2 8 1 B F E 1 1 2 8 » 7 1 9 3 3 8 4 7 : F E 8 8 2 8 1 3 F E 1 3 2 8 0 F 7 7 7 3 4 1 3 7 : 6 0 6 9C 5 1 1Q 4 0 0CDB 5 = 8 0 5 
3 3 2 3 1 : 8 2 E D 4 3 6 6 8 5 1 1 1 7 8 2 8 3 7 3 3 5 6 7 : 1 7 F E 8 8 2 8 1 3 F E 1 3 2 8 7 8 5 3 3 8 5 7 : F E 8 A 2 8 0 B F E 1 E 2 8 0 7 7 7 4 3 4 1 4 5 : 0 3 C 1 I 0 F 4 C 9 0 0 - 6 5 7 

5 Gcoieae 
IS w = INT<RNJXi>*3-*-5> : REM NO. OF 
MINES 
26 P = I NT <RND ( l > * 6 6 + 4 0 > : RFM HO. 0 
F WORKERS 
30 M = I N T ( RND < 1 ) * 5 8 + i 9 ) * P : REM 
UHT OF MONEY 
46 FP= INT<RND< l> * 48+88> :REM PRIC 
E OF FOOD 
58 CE= IN r <RND< l > * 4 9 + 8 8 ) : REM ORE 
PRODUCED/MIM" 
66 C=6 : REM SET",: ORE IN STORAGE T 
0 ZERO 
78 S= i :REM SETS SATISFACTION FAC 
TOR TO ZERO 
88 Y= i :REM SETS YEARS TO ZERO 
98 LP= INT<RND ( 1 ) * 2 8 8 9 + 2 8 0 0 ) : REM 
BUYING/SELL ING PRICE FOR MINES 
166 CP= INT<RND< l> *12+7> :REM SELL 
ING PRICE FOR ORE. 
116 REM CURRENT STftTE AFFAIRS OF 
COLONY 

128 PR I N T " L " 
138 PR INT -YEAR" ;Y 
146 PRiNT 
158 PR INT"THERE ARE";P;"WORKERS 
IN THE COLONY." 
1G6 PR INT"YOU HAUE " ; L ; "M INES ,AND 
$" ; M 

178 PRINT"SATISFACTIOH FACTOR IS 
" ; S 
188 PRINT 
198 PR INT"YOUR MINES PRODUCED";C 
E ; "TONS EACH. " 
288 C=C+CE*L 
216 PR INT"AMOUNT OF ORE IN STORE 
I S " ; C ; " T O N S " 

220 PRINT 
238 PRINT"L3ESEtLING?W" 
248 PR INT " C " 
258 PR IHT"ORE SELLING PRICE IS $ 
" ; C P ; " P ER TON" 
260 PRINT"MINE SELLING PRICE IS 
$ " ; L P ; " P E R MINE" 
278 REM ASKS HOW MUCH ORE TO SEL 
L 

280 PR INT"HOW MUCH ORE DO YOU WI 
SH TO SELL? " 
230 INPUTCS 
380 IFCS<80RCS>CTHEN280 
316 REM TAKES AWAV SOLD ORE 

328 C=C-CS 
338 REM ADDS TO MONEY SUPPLY 
346 M=M+CS*CP 
345 CS=fi 
356 REM ASKS H6W MANY MINES T6 S 
ELL 
366 PRINT"HOW MANY MINES DO YOU 
WISH TO SELL " 
370 INPUTLS 
388 IFLS<60RLS>L THEN378 
398 REM TAKES AWAY MINE<S> 
468 L = L - LS : I F L < 1THEN94 8 
485 LS=8 
418 REM ADDS TO MONEY SUPPLY 
420 M=M+LS*LP 
436 PRINT"YOU HOW HAVE $ " ; M 
446 PRINT" IS5BUYIH6«3" 
450 PR INT" 
466 REM ASKS HOK MUCH TO SPEND 0 
N FOOD 
478 PR INT"HOW MUCH TO SPEND ON F 
OOD(APPR.$160 E A . > " 
488 INPUTFB 
498 REM CHECKS I F THERE'S ENOUGH 
MONEY 

560 IFFB<60RFB>MTHEN488 
510 REM ADJUSTS MONEY SUPPLY 
528 M=M-FB 
525 F8=6 
536 REM ADJUSTS SATISFACTION FAC 
TOR 
540 I F FB / P > i 2 0 THENS=S+ . i 
556 I FFB /P<86THENS=S̃ .1 
560 REM ASKS HOi* MANY MINES TO B 
UY 
570 PRINT"HOW MANY MINES DO YOU 
WISH TO BUY?" 
580 INPUTLB 
596 IFLB<80RLBLP>MTHEN580 
666 REM INCREASE NO. OF MINES I F 
NEEDED 

618 L=L+LB 
620 REM ADJUST MONEY SUPPLY A6AI 
N 
S38 M=M-LB*LP 
635 LB=6 
640 REM CHECKS SATISFACTION FACT 
OR 
658 I FS< .6THEN888 
668 IFS>1.1THENCE=CE+INT<RND<1>* 
2 8 * 1 ) 

Mineral Rights 
GN Woodhead, 
Wyke, 
Bradford. 

THIS IS AN adventure-type game. You are the 

leader o f a mining colony in outer space and 

have to make decisions concerning the welfare 

of the planet. Full instructions arc included 

within the program. 

670 I FS< . 9THENCE=CE - INT (RND<1 ) * 2 
8 + 1) 
686 REM CHECK IF 18 WORKERS/MINE 

898 I FP / L<16THEN988 
780 I FS>1 . i THENP=P - f r I NT (RND< l ) * 16 
+ 1 ) 
716 I FS< . 9THENP=P - INT<RND<1 ) * 1 8+ 
JL> 

728 REM I F THERE IS MORE THAN 36 
W6RKERS 

738 IFPC3GTHEN708 
740 I FRND ( i ) > . 0 1 TKEN7 8 8 
756 REM RADIOACTIVE LEAK..WORKER 
S HALVED 
760 PRINT"RADIGACTIUE LEAK 

MANY D I E ! " 
770 P= INT<P / 2> 
788 IFCEC150 IHEN828 
790 REM MARKET GLUT . .PR ICE HALUE 
D 
880 PRINT-MARKET GLUT P 
RICE DROPS!" 
810 CE= INT<CE / 2 ) 
820 REM ADD 1 TO YAERS 
830 F0RR=1T0200:NEXTR 
840 Y=Y+1 
850 60T090 
886 PR INT"THE WORKERS REUOLTED'" 
890 66T02600 
900 PR INT"YOU 'UE OVERWORKED EVER 
YONE! " 
910 GOTO20OO 
920 PR INT"YOU 'UE NOT ENOUGH WORK 
ERS L E F T ! " 
(continued on next page) 
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SOFTWARE Afc 
(continued from previous page) i 8 4 e JS="3 :< L " ANY KEYL" 
930 G0T02800 1858 NEXTN 1148 P R I N T " > H » » t > » » H 
940 PRINT"N0 MORE M I N E S . . . . GAME 1878 PR INT " i i k YOU ftRE THE NEWLY JJ" 
GUER." ELECTED LEADER OF ft" 1158 GETRS: IFR$ = " "THEN5.156 
956 GO T02680 1888 PRINT-'t l i MINING COLONY ON TH 1168 G0T010 
999 REM ROUTINE FOR T ITLE E PLANET L^ftSTRfiN • 5 " 1999 REM 'GAME OUER' SEQUENCE 
1880 PRINT- 'k iMi i iT 1098 PRINT-'Liii ia ftLL DECISIONS CON 2808 PRIHT"jH:<GAME OUER!^:" 
1 8 8 1 P0KEb3280 , 8 :P0KE53281» 8 REM CERNIHG THE SOLE" 2818 PRINT" l iHi YOU LASTED: ! " ; Y ; "HW 
MAKE SCREEN BLACK 1100 PRINT-LL OF ORE TO I NTERGftLft EARS" 

1802 jr« = "CC: MINERAL RIGHTS' CTIC TRADERS,FOOD" 2628 PRINT-iUHiiWOULD VOU L IKE TO 
1003 EORN-1T02 1110 PR IN T"li i PURCHASES AND BUYIN HftUE ANOTHER GAME?" 
1816 F0RH=81018 G 6 SELLING OF" 2038 PR I NT"iy< Y /N > " 
1615 t " 0RHG= lT0 l 00 : NEXTKG REM PftU 1128 PRINT" fc MINES ARE MADE BY Y 2848 GETRS 
SE LOOP o u ! " "2058 IFRS-"N"THENSTOP 
1820 PR INTTAB< H > , JS 1123 PR I NT" i iC THERE MUSI BE AT L 2668 I FRS="Y"THFNRUN18 
1830 NEXTH EAST 10 WORKERS/MINE" 2878 GOT02848 
1835 PRINT"fc i«M«pr 1138 PR I N T " t t « l ' » »M » iM » » »HPRFSS READY, 

BBC colours 
R. Watson, 
Athersley South, 
Bamsley. 

ON BBC MICROS with Basic I I , the filling 

command Plot 77 is available and is also pretty 

well known. A lesser known relative of this 

command is Plot 76, which does nor draw a 

line, but just makes the cursor movements, 

which may be read using OSword with 

A - & D . 

When the command Plot 77>x,y is given, the 

graphics cursor travels left until the pixel at 

that position is a non-background' pixel, i.e. a 

different colour to the origin. This co-ordinate 

is then noted, the cursor then scans right until a 

similar pixel is found, and a line is drawn 

between these two points. 

When using Plot 76, similar cursor move-

ments are made, but without any line been 

drawn between points. Therefore it is possible 

to use this command to create your own fill 

routine, as I have done. 

A method of obtaining new colours on the 

BBC which has received a lot of publicity lately 

is pixel "Dithering". What that means is 

mixing two or more colours to form a pattern 

similar to a chess board, the idea being that 

from normal viewing distance a screenful of 

such a pattern, say with alternating red and 

yellow pixels, would look orange. This is what 

my program sets out to do. 

The only things that may need explaining in 

the program arc the OSword call, and the 

method of pixel dithering. Tile OSword call 

with A = &D is used to read the last two sets of 

graphic co-ordinates. First of all an area must 

be allocated somewhere for the routine to 

dump its data — I have used eight locations on 

the zero page. After the call, the information is 

laid out like this — as given in the Advanced 

User Guide. 

XY + 0 previous x.low 

1 previous x.high 

2 previous y.low 

3 previous y.high 

4 current x.low 

5 current x.high 

6 currcnt y.low 

7 current y.high 

The pixels are dithered by using the Basic 

command Eor, and also swapping the colours 

— 0 and 1. What Eor does is give the opposite 

of 1 or 0, in fact reverses it, so 1 For 1 = 0, 

and 1 For 0 = 1 . 

The program therefore toggles between the 

e e c 

colours as it moves across the screen by first 

using colour 0, then swapping to colour 1 for 

each alternate pixel. 

The pizels are dithered up the screen by 

swapping the colours in a similar way to which 

numbers are swapped in a sorting routine. 

How to use the routine. 
First: 

Set colour 0 by ?fc = desired colour 

number (0-15) 

Set colour 1 by ?sc = desired colour 

number (0-15) 

Second: 

Call the procedure by PROCfill (x,y), 

where x is middle of shape, and y is 

base of shape + 4. 

Do not attempt to fill in any shape 

which does not have a black 

background. 
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3 7 G Y 7 . - l . l o c l D I V 2 5 6 
7 3 0REPEAT 
.90 f 1 O r 7 6 . A X 7. . AY7. 
4 0 0CA I L o r . w o r d : R CM re .Ad c o o r d i n a t e s 
4 1 0 N X X » b l o c k ? O « 2 5 6 « b l o c l : ? l 
4 2 0 E X » b i o c » - 4 * 2 5 6 « b l o c k ? 5 
4 3 0FOR S7. -NX7. 1 0 LX7. S T L P 8 
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8 9 0 P R O C * : 1 1 * 5 0 0 . 5 5 4 1 
9 0 0PROCc « r c < 5 0 0 , 6 0 0 , 2 0 > 
9 I 0PROCr. i r r < . 1 0 0 , 6 0 0 , 7 0 ) 
9 2 0 7 * c = 3 : ?sc*=7 
9 3 0 P R O C * J 1 1 < 5 0 0 , 5 8 4 1 
94 f l P f tOC4 I I 1 < 8 0 0 . 5 8 4 ) 
9 5 0RFPEAT U N I 1 L G f r - 3 2 : C N D P R O C 
9 6 0 : 

970D£FPftOCcl r c < X-/.. Y7.. R7.) 
980GCOL0.0 
9VBWOVE XX, Y7. 
1000FORN^erO2*P!>.1STEP.1 
1010MOVE XX , Y7. 
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' 040 fcNDHR(K 

Mult iborder 
Campbell Black and 
Alasdair Hobbs, 
Junpier Green, 
Midlothian. 
EnhANCK YOIJR Spectrum screen displays 

with a multicoloured border. This machine-

code routine can be called instead of using a 

PauseO. It can be customised by your program 

to give between two and six coloured borders. 

Carefully type in and save the Basic loader 

— listing 1. Run the program. I f you have 

entered it correctly, the code will have been 

poked into memory and you can save il. 

Now type in and save the demonstration 

program — listing 2. Run the program. You 

should now see some examples of the 

routine's spectacular possibilities. 

Using the routine in your own programs is 

straightforward. First 

CLEAR 64999 

The routine should then be loaded into 

memory. Your own program can then be load-
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cd or enrered. A few pokes are required before 

calling the routine. Poke 65089 with the 

number of colours required in the border. 

Poke 65081 with the number corresponding 

to the first colour, Poke 65082 with the 

number corresponding to the second colour, 

and so on. 

Finally, call the routine with 

RANDOMIZE USR 65000 

The border will remain multicoloured until 

a key is pressed. The addresses are summaris-

SOFTWARE 

Table 1. 
Start address 65000 

No. of Colours 65080 Poke with a 

number between 2 

and 6 

1st colour 65081 Starting here, 

poke the required 

2nd colour 65082 number of ad-

dresses with a 

number 

3rd colour 65083 in the range 0-7 

4th colour 65084 

0 = black 1 = blue 2-

= red 3 = magenta 4-

= green 5 = cyan 

5th colour 65085 
6 = yellow 7 = white 

6th colour 65086 

Sultan's Tower 
Remko Blakenburgh, 
Leiden, 
Holland. 
Sui.TAN'S TOWER is an original, fast-moving 

action game which consists for the most part 

of machine-code. The scene is laid in Arabia 

in i he middle ages. Fatima, the girl-friend of 

the Arabian prince Achmcd, has been kidnap-

ped by the wickcd Sultan of Bahrain and put 

in his harem. She is detained on the upper 

floor of a tower, which consists of 10 floors. 

You play the part .of Achmcd, who would 

rather keep his girl for himself. You must save 

Fatiina but, to do so, you must reach the ninth 

floor starling off from the ground level. Each 

floor is divided into six parts which lie above-

each other. You must start off from the bot-

tom part and ascend using ladders and ropes. 

At the left of the upper part there is a door-

way leading to the floor above you. When you 

have reached the upper part of the ninth floor 

you must grasp Fatima and run back down-

ward. You can use slides to move down quick-

ly. To descend to a floor below you, you 

should use the doorway at the left of the lower 

part of the floors. 

When you have reached the ground level, 

you can leave the rower by walking through 

the exit at the left of the lower part and have a 

happy life together with Fatima. Unfortu-

nately, it's rather difficult to save girls from 

harems. On every floor, harem-guards arc 

busy chasing you. You had better beware of 

them because you will be sentenced to 

imprisonment for life i f they get you. 

As you progress, more harem-guards will be 

employed by the ugly sultan to make life hard 

for you. Each time you reach another floor, 

two more guards will try to make an end of 

your freedom. 

Sometimes the harem-guards fall into holes. 

In that case, a guard can't harm you very 

much but after some time he will climb down 

ed in table 1. 

Examine the demonstration listing to see 

how all the above was achieved from within a 

Basic program. 

I f you are saving and loading from 

Microdrive, change the syntax of the relcvcnt 

lines in listings 1 and 2. 

Listing 3 is the routine in assembly 

language. You will find this useful i f you have 

an assembler and wish to incorporate it into a 

larger machine code program. I f you want to 

relocate the routine, simply change the Org 

address. Note that rhc routine will only run in 

the top 32K of memory. Num is the variable 

holding the number of colours, Col is for the 

actual colours. 

2.0 
20 
3 0 

100 110 
120 

t h i s 
1 3 0 L5 
14-0 
200 
210 
220 

P D E P 
2 3 0 
24.0 
2 5 0 
i n 

2 5 0 
2 7 0 
3 0 0 
3 1 0 
3 2 0 
3 3 0 i i ; x 
3 4 0 345 
3 5 0 
CCC 
3 7 0 

1000 

P E N 
R E H — M ' / . j s O f d e f d e a o - i 
REM 
C L E A R 5 4 9 9 ' = 
L O A D " m b O _ = e " " C O D E 
_ = t a $ = P : • e = r t q u i - e -a f : -
t o r d - : r " 
B O R D E R 7 : I N K 0 P A P E R ~ C 

LE" C- -ssooo 
F O P 5 = 1 T O 2 
F O R " = 2 T O 6 
; L 5 P R I N T -fiE 1 0 M U L T 1 5 0 

P R I N T a s 
P O K E r + S O . n 
P R I N T ' . C H R S 2 4 4 . i t S O - C H R S 

P R I N T 
L E T C = n 
F O P b = l TL : 
R E A D 
PO K E s + 3 0 4 b , 

P R I N T C H P $ 2 4 4 S - 3 0 • » b . C M P 3 

N E X T b 
P R I N T " P R E S S A K E " 
R A N D O M I Z E U S R i 
N E X T r, 
N E X T 5 
D A T A 1 . 2 

1 0 1 0 D A T A 2 , 4 , 6 
1 0 2 0 D A T A 2.3.-1- 5 
1 0 3 0 D A T A 5 . 3 , 2 4 . 1 
1 0 4 0 D A T A 5 . 5 . 4 3 . 2 1 
1 0 5 0 D A T f t 6 , 3 
1 0 6 0 D A T A 5 .5 , A 
1 0 7 0 D A T A 2 , 5 2 5 
1 0 8 0 D A T A 6 , 6 1 , 1 , 1 
1 0 9 0 D A T A 3 . 2 1 3 . 2 . 1 

1 0 R E N • * ( » v i ' : b e r d e r ' . c s d e r - -
1 5 L E T C = 0 
2 0 F O R n = 6 5 0 0 0 7 0 6 5 0 5 6 
3 0 R E A D • 
4 0 P O K E . 
4 5 L E T C = C T 
5 0 N E X T r, 
6 0 I F C < > . 8 5 3 7 T H E N P R I N T E P P C 

R I N D A T A " : S T O P 
7 3 5 R U E "fa b O r s e i* " C O D E 6 5 0 0 0 , 5 7 

1 0 0 D A T A 5 6 5 6 . 2 5 4 . 9 5 . 2 1 4 . 1 7 1 . 
3 4 6 . 2 5 4 , £ 2 1 , 3 5 . 5 4 , 2 5 4 . 3 5 . 1 6 , 2 5 
3 . 7 3 , 2 2 1 1 1 3 . 1 ""1 3 3 . 4 3 
1 1 0 L V A T A 2 5 4 , 3 5 , 1 6 2 5 3 . 1 2 6 , 2 5 1 

1 1 9 , 0 . 1 1 6 , 3 3 . 3 5 5 7 2 5 4 1 2 6 , 2 1 1 2 
5 A 2 2 1 . 7 0 . C . 2 2 1 " 3 1 . 1 3 . 3 2 . 2 5 3 . 1 
B 8 4 8 , 1 7 5 / 2 1 9 2 5 4 
1 2 0 D A T A A ? 2 5 0 . j - 2 1 . - 2 
2 3 1 . 2 4 2 2 A , 0 . 0 - 0 . 0 - 2 0 0 . 1 5 5 , 1 £ 7 

1 3 2 . 1 3 1 9 , 6 . . a . 3 . 2 . 0 . 0 . 0 , 0 , O . O . C . 0 , 0 

to the part below him using a rope. You can 

use this rope later to cl imb up or down. 

Your time to complete your mission is 

limited. I f you run out of time, a pretty big 

bomb at the bottom of the tower will explode, 

destroying the tower with you and your girl. 

The keys used to control the game are: 

I — up/jump 

J — down 

Y — right 

T — left 

O — hold 

I f you arc not pleased with these key controls 

you can change them by poking: 

16830, code of key for hold 

16838, code of key up 

16845, code of key down 

16852, code of key left 

16859, code of key right 

You can abandon a game by pressing Shift 

on its own. 

The machine-code is held in one large Rem-

Staiemeni with line number zero. Before 

entering the machine-code, you must obtain 

this line. To do so, enter a line 

1 REM 

followed by 128 characters — that's four full 

lines. Then, edit this line and change the line 

number 10 2. Continue this procedure until 

you have lines 1-11. Finally, enter a line 

12 REM 

followed by 77 characters. 

You can check whether your lines have rhc 

correct length by entering: 

PRINT PEEK 16396 + 256 x PEEK 16397 

— 16509 

You should get the number 1557. I f not, 

check your lines and correct them where 

necessary. Now enter as direct commands, in 

succession: 

POKE 16510.0 

POKE 16511,17 

POKE 16512,6 

POKE 16514,118 

POKE 16515,118 

You now have a massive Rein-statement of 

1551 characters long with line number 0. 

Type in the hex-loader and enter the hex 

codes. I advise you to save the program at 

regular intervals in order to prevent you from 

losing all your work when a crash occurs. 

After having entered the hex-codes, delete 

the hex-loader and type in the Basic program. 

Now save the program by entering: 

RUN 9900 

The way in which the program is saved may 

seem a bit cumbersome, but it is actually a 

means of reducing saving and loading time. It 

works like this: before saving, the system 

variable Ramiop is set to 0, whereby the 

display-file is reduced to its minimal size. 

Now the program is shortened for about 750 

bytes, so loading time is considerably reduced. 

After saving, Ramiop will get back its 

previous value, 128, which causes the display-

file to take its normal size. 

I am aware of the fact that typing in 

machine-code programs can be rather tedious. 

Therefore, I will send you a tape version of 

my game if you send £3 to Remko Blakcn-

burgh, Korenbloem 34, 2317 K X Leiden, 

Holland. 

The hex loader. 
99 R E M H E X L O A D E R 

1 0 0 P R I N T " S T a C T A D D R E S S " 
1 1 0 I N P U T S 
1 2 0 P R I N T - F I N I S H A D D R E S S 
1 3 0 I N P U T c 

1 4 0 F O R N = 5 T O F S T E P £ 
1 5 0 L E T T = C 
I S C P R I N T N ; " - " 
1 7 0 I N C e r r A S 
1 5 0 P R I N T A s ; " = " ; 
1 9 0 I N P U T T O T 
2 0 O P R I N T T O T 
2 2 0 L E T Z = 0 
2 2 0 F O P K = 1 T C L E N A S S T E P 2 
2 3 0 L E T C s ( C O D E A S I K ) - 2 5 ) S l S + C O 

D E ft» C K + 1 . ' - 2 8 
2 4 0 L E T T = T + C 
2 5 0 P O K E N + 2 C 
P S O L E T 2 = 7 * 1 
£ 7 0 N E X T K 
2 3 0 I P T O T = T T H E N O O T O 3 1 0 
2 5 0 P R I N T " E R R O R - P L E A S E I N P U T 
A G A I N " 
3 0 0 CC T O 1 5 0 
3 1 0 N E X T K 
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SOFTWARE /St 
(continued from previous page) 

Program 1. 

100 POKE 0 
120 CLS 
130 PR INT - - -

I J _ 7 A N " " 5 
T 0 W E P -

l i O PR INT , " CHARACTERS . " 
150 PR INT . . " > = YOU" " S = 00 

- = AT IMP " , , " = FA7 IHR . 3 = HAP 
EM-GUARD" 
160 PR INT . " r E Y S . •• , • - = _ 

E F T " , " Y r R I G H T " . , " I = U P / J U M P " " o = 
DOUN" , , , "0=HO !_r ' , " 5 H I F T = 5 T 0 F GAM 
2 0 0 PR INT PLEASE CHOOSE GA 

ME -E ' . 'EL ( 1 - 3 1 , "GAME LEUEL = 

2 1 0 LET K$ = IN r .EYS 
2 3 0 I F K$ : " 1 " 3R K S > " 3 " THEN GO 

TO 2 1 0 
24.0 PR INT AT 2 1 . 1 3 • K $ 
2 5 0 POKE 1 5 5 2 7 , 1 7 - £ r V f i L 
2 6 0 PR INT 

"HEN GOTO UAL 
" 2 6 5 " 
2 7 0 I F INKEY$= ' " THEN GOTO UAL 

" 2 7 0 " 
2 3 0 CLS 
2 9 0 PAND USR 1 6 5 1 6 
2 9 5 CLEAR 
3 0 0 FOR D =0 TO 130 
3 1 0 NEXT D 
3 2 0 RUN 

9 9 0 0 FAST 
9 9 1 0 POKE 1 6 3 6 9 , 0 
9 9 2 0 CLS 
9 9 3 0 SAUE " 3 0 " 
994.0 POKE 163-59 . 1 2 6 
9 9 5 0 CLS 
9 9 6 0 SLOU 
9 9 7 0 RUN 

The hex dump. 

16514-
1 6 5 2 2 
1 6 5 3 0 
1 6 5 3 5 
1654.5 
16S54 
1 6 5 6 2 
1 6 5 7 0 
1 5 5 7 5 
1 6 556 
16594. 
1 5 6 02 
1 5 6 1 0 
1 6 6 1 3 
16626 
16634. 
1664.2 
1 6 6 5 0 
166S5 
1 6 6 6 5 
16674. 
1 5 6 3 2 
1 6 6 9 0 
1 6 6 9 5 
1 6 706 
1 6 7 1 4 
1 6 7 2 2 
1 6 7 3 0 
1 673S 

7 6 7 6 FD 3 6 2 1 0 5 FD 3 6 
4500FD367CODCDEA 
4 0ED7 3 4 6 4 0 2A3 4 4O 
2 2 3 2 4 0CDF540CD92 
41CD5B44CDB141CD 
224SCDE543ED5B7B 
40CC-4B433A2640FE 
FE20E9ED7B464OC9 
0 1 0 0 FFFFDFFF 2 1 0 0 
2B3 1 3 4 3 4 3 7 0 0 1COO 
0000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 9 
2E322A121E1C1C5C 
2A0C402311CA40CD 
OO43C92A0C401164 
0 0 0 E 0 6 0 6 2 0 1 9 3 6 5 0 
2 310FB0D20F50EOA 
CD77437EFE302OF5 
0 6 0 4 1 1 2 1 0 0 3 6 2 D 1 9 
10FBOD20EB2A0C4O 
1 1 6 4 0 0 1 9 0E 0 5EB 0 6 
0 2CD5 3 4 3E 6 1 F 6 F 2 6 
0 0 1 9 7EFE 5 0 2 0 F 2E 5 
DS11DFFF19D17EE1 
A 7 2 0 E 6 3 6 5 A 1 0 E 2 2 1 
540019EBOD2OD50E 
0 5CD77 4 3 2B2B2B05 
0 5 7 E F E 3 0 2 0 F 3 2 3 1 0 
F 5 2 B 2B 0 5O4 1 1 2 0 0 0 

1 6 7 4 6 : 3 6 1 5 1 9 1 0 F B 0 0 2 0 E 1 
1 6 7 5 4 ; 2 AOC40 1 1 0 7 0 0 1 9 7E 
1 6 7 6 2 : 1 1 3C0 0 1 9 3 6B4FE2 5 
1 5 7 7 0 : 2 0 0 2 3 6 3 E 1 1 9 4 0 2 1 9 
1 6 7 7 5 : 3 6B6FE1CC035S3C9 
1 5 7 5 6 : 2 1O00O223C402A0C 
1 6 7 9 4 : 4O11D7023A4540CB 
1 6 5 0 2 : 4 7 2 5 0 3 1 1 4 - 3 0 0 1 9 2 2 
1 6 6 1 0 : 3E407E324O4OC9ED 
1 6 5 1S : 4B2540793C2S04CD 
1 6 5 2 6 : BD077EFE1CCCE443 
1 6 5 3 4 : 2 1O 0 0 0 FE 2E 2 0 0 3 2 1 
1 5 6 4 2 D F F F FE 2 F 2 0 0 3 2 1 2 1 
15SS0 : 0 0 F E 3 9 2 0 0 3 2 1 F F FF 
1 6 8 5 8 : F E 3 E 2 0 0 3 2 1 0 1 0 0 2 2 
1 5 5 6 6 3C4O2A3E4.07EFE24 
15574. CAS4 4 2 1 1 2 1 0 0 1 9 3A 
1 5 5 5 2 : 4 .040FE0E2S1BFE2D 
1 6 5 9 0 : 2 6 1 7 7 EA 7 2 5 0 F FE 1 5 
1 5 6 9 5 . 2O0F3A3C40FE012 5 
1590c : 05FEFF2304ED-533C 
16914. : 4 0 7EA7 2 0 1 4 2B7EFE 
1 6 9 2 2 1 3 2O0E3H4040FE15 
1 6 9 3 0 : 2 0 0 7 1 1 2 0 0 0 ED 5 3 3C 
1 6 9 3 5 4 0 2A3E403 A4-04077 
1 6 9 4 5 : E 0 5B3C401S7EFE76 
16954. . 2 3 4 3 FE5 0 2 5 3PFE5A 
1 6 962 2S3BFE242S3C3240 
1 5 9 7 0 . 4 0 2 2 3 E 4 0 3 6 3D 4 7 3 A 
1 6 9 7 5 : 4 5 4 0C64F7S2SO235 
1 6 9 5 6 : BDE52A3C404-77CB5 
16994 . : E1C578FEB4284-BFE 
1 7 0 0 2 : B 62347FE3EF5CC30 
1 7 0 1 0 . 4.3F1FE93C03R4.84.0 
1 7 0 1 5 - C B 4 F 2 0 6 J * 5 2 A 3 E 4 0 
1 7 0 2 5 : 1 5 CA 0 5O " 1 1 0 0 2 0 3 5 B 

1 7 0 3 4 : BDCDAB433524CD4B = 
1 7 0 4 2 : 4 3 1 OF 40 5 05110014 . = 
1 7 0 5 0 CDA343CD434310F3 ̶ 

17055 • 11A34 2C 32 3 4 4 3 92D ̶ 

1 7 0 6 6 : 2A3E002C 3 4 3 9 0 0 3E ̶ 

1 7 0 7 4 3 4 7 A 2 1 i 340CB36FE S 

1 7 0 5 2 B 4 F 5CC3 ̃ 4 a = l F 5C 4 ̶ 

1-70QO- 56442A0C4 .S110700 = 
1 7 0 9 5 : 1 9 3 4 F 1 2 5 0 7 3 5 3 5 2 1 -

1 7 1 0 5 : 4 S 4 0C 5C6 2 1 2 1 4 0 3 4 = 
1 7 1 1 4 : ED 7B 4 5 4 0C 3 9 3 4 0 1 1 = 
1 7 1 2 2 : O0S0CD4BA3CD7A44 = 
17130 - 2 A 0C 4 0 1 1 7 4 0 1 1 9 E 5 B 

17135 111143CDDD43D506 ̶ 

17146 OA110O0FCD4B43CD -

1 7 1 5 4 : A 3 4 3 1 0 F 5D I E 1 2BCD = 
1 7 1 6 2 : C -D43ED7E4540C925 — 

17170 3 4 3 3 2 C 3 7 2 5 3 9 3 A 3 1 -

s 5 5 5 1 7175 2 6 3 92E 3 4.3 3 73 3 22 E -

= 955 1 7156 - 3S332E34 .3 3 0 0 2 8 3 4 — 

r 7 0 5 17194. 3 2 3 5 3 1 2A 3 9 5AO6 0E -

= 1 0 1 3 1 7 2 0 2 . 1 1O010353DCD4343 -

= 1129 1 7 210 3 6 BECD4 3 4 3 1 0 F 4 2 1 = 
= 1055 1 7215 4540CBCEAF324O4C = 
= 5 2 5 1 722 = C 9D51B -AE32 0FBD1 s 

= 1 2 1 4 1 7 2 3 4 . C 9E5D52 - 2 2 A 0 : e C 5 = 
= 1022 1 7 242 5 4 5 0 2 9 2 5 1 9 2 9 2 9 2 9 -

= 2 7 9 1 7 2 5 0 1 9 2 2 3 2 4 2 " C D I E 1 C 9 s 

= 0 1 7 2 5 5 C54 73A25 ̶0-EFE7S -
— 5 7 1 7 2 5 6 : C1C0C33C 7ACC-534 3 s 
= 334 1 7 2 7 4 CD6R43E :O7FE0530 = 
- 5 4 1 1 7 2 5 2 . F 4 5F2&0O292 9 5 4 5D ̶ 
• 724 1 7 2 9 0 2 9 2 9 2 9 2 9 2 9 1 9 1 1 5 4 = 
= 2 5 5 1 7 2 9 5 : OO19EDSB0C4O19CD c 

— 5 1 6 1 7 3 0 c 5 3A3E61F5F1S0O19 3 

- 1179 1 7 3 1 4 G9D53EFFEB4.7110O = 
̶ 154 1 7 3 2 2 : 0 5CD4B433E1EED47 -
— 6 6 5 1 7 3 3 0 : D1C9F52A0C4O1105 ̶ 

= 4 0 2 1 7 3 3 5 : 0 319Z511D543CDDD ̶ 

= 767 1 7 3 4 5 : 43E13A25̶O3C20FA = 
- 1036 1 7 3 5 4 3A25403C25FACDDD -

- 1293 1 7 362 4 3 F 1C 9 2D 3 4 3 1 5 9 5 0 = 
= 5 9 6 1 - 3 7 0 : 5050CO1ACB77CBB7 -
̶ 6 6 7 1 7 3 7 3 : - 7 2 3 1 3 2 3 F 6 C 9 2 A 0C = 
= 5 3 1 1 7 3 5 5 : 4 - 0 1 12000197EFE12 = 
= 539 1 7 3 9 4 : CAFF433D77FE1BC0 ̶ 

= 3 9 3 1 7 4 0 2 . 3 6 2 5 2 B l c ̃ 3 0 E 0 2 0 5 = 

6 4 0 1 7 4 1 0 : 1ESE1F90ED47110O _ 592 2 9 3 £ 74.15: 0 4CD4B43 1 0F3 0D20 = 65S 6 2 7 1 7 4 2 5 : EE1115441SCB3E34 ̶ 496 342 1 7 4 3 4 : 3 A 0 0 2 7 3 1 2A3C00 2E - 2 9 4 
1 1 1 2 1 7 4 4 2 : 7 9D5CD7A442A0C40 = 5 4 7 2 4 5 1 7 4 5 0 : 11750119D1CDDC-43 ̶ 5 5 2 5 9 5 1 7 4 5 5 : ED7B4643C9061 6C5 - 9 2 0 2 5 7 1 " 4 5 6 : 2 AOC40 1 1 1 5 0 3 1 9E5 - 4 1 6 5 6 5 1 7474. . 1 1 D FFF 1 9C 1 0 I D 6 0 2 ̶ 9 4 6 5 0 6 1 - 4 5 2 : EDB51100O5CD4843 - 793 1 055 7 4 9 0 : C110E4C9O617C52A - 9 0 6 4 0 1 1 - 4 9 3 : 0 C 4 0 1 1 2 1 0 0 1 9 E 5 1 9 = 4 0 5 5 6 0 1 7 5 0 5 : D101D602EDB0EBG5 - 1030 
5 3 9 1 7 5 1 4 : 2 0 2 3 3 6 0 0 1 0 F B 1 1 0 0 ̶ 4 0 5 4 1 9 1 7 5 2 2 : 05CO4B43C110DFC9 = 9 5 5 705 1 7 5 3 0 : 2 A 0C4 0OE13 0 6 2 0 2 3 = 2 2 9 5 3 3 i -'•SGS: 3 60010FB23OD2OF5 - 6 4 6 762 4 7 5 4 5 : C93A21400 .72 A 1 0 4 0 = 5 4 9 659 1 7 5 5 4 E52AOC40CD6A43CD - 9 3 0 5 2 4 1 7 5 6 2 : 5 3 4 3CB3F 5F 1 6 0 0 3A ̶ 5 9 1 9 4 1 1 7 5 7 0 : 2 140BS2S05CB13CB = 754 
5 3 2 7 57S 12CB13CB12197EA7 - 7 7 9 
5 3 4 1 7 5 5 6 : 2 0DFE 5 1 1 2 1 0 0 1 9 7E - 6 5 5 
4 5 5 1 7 5 9 4 : E 1FES020D4EBE173 s 1 4 2 6 
5 3 7 1 7 6 0 2 : 2 3 7 2 2 3 3 6 0 0 2 3 3 6 0 0 - 3 2 7 
9 7 5 1 7 6 1 0 : 2 3 3 6 0 0 2 3 1 0 C 2C 9 2 1 - 5 6 5 
9 5 4 1 7 6 1 5 : C24O575F16O0195E - 6 2 9 
6 0 3 1 7 6 2 6 : 2 3 5 6C 9 4 F 3A 4 3 4 0E 6 - 3 2 0 
4 6 5 7 5 3 4 : FC47CD5343CB4775 - 1072 
6 3 4 1 7 6 4 2 2 5 0 2CBC7 3 2 4 3 4 0 7 9 - 746 
9 5 0 ^ 7 6 5 0 : 2 1 4 340CB56C5CB96 - 1 0 0 6 
1 343 1 - 5 5 5 : AF324 i 4 0̶9C9E53A - 9 6 6 
1 106 1 7 5 6 6 : 2 1 4O 4 7 2 A 1 0 4 0 5 E 2 3 - 4 1 9 
1 095 1 7 6 7 4 5 6 2 3 2 3 2 3 2 3 E 3 E 5 A 7 = 549 
752 1 7 6 5 2 : ED 5 2E I E 3 2 5 0 5 1 0EE B 1 0 7 0 
3 4 2 1 7 6 9 0 : C33C7A2B2B7EE1C9 = 1015 
9 0 5 7 6 9 5 : 3 A 2 1 4 0 4 7 2A1O40C5 = 5 4 5 
375 1 7 7 0 6 : E 5 1 1 4 1 4 0 0 1 0 5 0 0 ED = 5 1 5 
1 0 4 6 1 7 7 1 4 : B 0 3A434 0CB5F250C r 715 6 5 1 1 7 7 2 2 : 2 1 4 5 4 0 3 5 C 2 7 D 4 6 2 1 ̶ 6 4 1 
319 1 7 7 3 0 : 434OCB9E3A4O40A7 = 34S 934 1 7 7 3 5 : 2 5 2 6 F E 1 5 2 5 2 2 0 6 0 4 - 4.40 1 434 1 7 7 4 6 753D4FCDD14 4 2 A 4 1 = 5 4 9 2 9 5 7 7 5 4 : 4 0197ECBBFFE3D79 - 104-5 
5 04 7 7 6 2 : 2 3 0 4 1 0EC1 5 0A4 7 3A = 4 5 9 
7 1 9 1 7 7 7 0 : • 4 3 4 0E6FC3O324340 9 7 0 
9 1 7 1 7 7 7 5 : 3A4340E6O3CDD144 - 9 0 4 5 7 0 1 7 7 5 6 2A414019̶EFE5020 - 736 5 0 6 1 7 7 9 4 0 A 4 7 3A 4 4 4 0 FE 2D7 5 ̶ 6 9 0 5 1 3 1 7 5 0 2 . C4DD44.FE0ECCDD44 = 1 2 4 6 5 9 4 7 5 1 0 : FEA4CCDD4.4-2A4140 - 1 0 5 2 
1 176 1 7 5 1 5 - 1 1 2 1 0 0 1 9 7EFE 5A 2 3 = 6 3 3 1 023 1 7 5 2 6 : 0EA723OB -E152O0F = 5 5 7 404. 1 7 5 3 4 : 3 A 4 3 4 0C 5 5 7 2 5 0 5 3 A - 5 5 5 4 6 0 1 7 5 4 2 - 4 3 4 0 F 6 0 3 3 2 4 3 4 0 7 E — 5 5 7 
3 5 3 1 7 5 5 0 : FE2D2024 -3A4440FE — 3 1 1 3 7 7 7S5S : 2 D 2 5 1D3A4 3 4 0E 6 0 3 - 536 4 9 5 2, 7S66 - FE022005CDDD441S a 3 1 1 554. 1 7 5 7 4 : OFCD5343CB472505 = 692 
5 9 5 1 7 5 3 2 : 3 A 4 3 4OF 6 0 3 3 2 4 3 4 0 ̶ 6 1 9 
1 2 3 4 J. 7 5 9 0 . 3 A 4 4 4 0FE2D202B2A = 606 
1 199 1 7 3 9 8 : 4 1 4 0 1 1 2 1O0 1 9 7EFE - 554 
4 0 - 1 7 9 0 6 . 2 D 2 5 1 F 3A 4 3 4 0 E 6 0 3 - 538 
332 7914. : FE032005CDDD4415 = 5 1 2 
1 0 5 6 7 9 2 2 : 1 1CO5343CB47250A — 6 9 6 
1 1 1 " 2 7930-. 3A4340CB57CBCF32 - 9 5 7 
9 2 2 7 9 3 5 : 4 3 4O3H4 i 4OFE5A20 - 745 
6 5 2 1 7 9 4 6 : 1 52A414O36R43E0E = 4 3 9 
3 4 7 7 9 5 4 : 3 2 4 4 4 0 2 1 4 3 4 0CBD6 ̶ 7 6 3 
5 5 9 7 9 5 2 : CBDE3E1E3245401S ̶ 7 2 4 
5 5 3 1 7 9 7 0 4 A 2A 4 1 4O3A4 4 4 0 7 7 ̶ 5 5 4 
1 056 1 7 9 7 5 3A4340E603E5CDD1 3 1065 
7 5 2 1 7 9 5 6 : 4 4 E 1 1 9 7 E FE 7 6 2 5 1 1 r 5 7 3 
795 1 7 994 4 7 3 A 4 0 4 0 FEB 4 7S 2 0 ̶ 5 4 3 
9 5 0 1 5 0 0 2 . 1 247CBBFFE3D7320 - 9 5 0 
7 9 4 1 5 0 1 0 : OA3A4340EEO13243 = 5S5 
936 1 5 0 1 5 : 4 0 1 5CEFE24CC0045 5 5 7 
5 5 5 1 5 0 2 6 : E 5 2 1 4 3 4 0CB5 6E 1 2 5 - 9 4 7 
1 152 1 5 0 3 4 O 2 3E 0E 3 2 4 4 4 0 3 6 2 4 - 350 
7 1 4 2. 5 0 4 2 : 2 2 4 1 4 0 E 1 EB 2 1 4 1 4 0 = 755 
535 1 5 0 5 0 O10500EDB0EBC1O5 r 3 5 2 
1 177 2, 3 0 5 5 C22945C9C33C7A76 = 1 0 0 0 
4-20 X 5 0 6 6 0 0 0 1 1 3 0 0 ER 3 0 3 4 0U = 3 6 0 

Battle Tank 
David Yip, 
Carlisle, 
Cumbria. 

THE AIM OF the game is to destroy the enemy 

tank. In order to do so, you must shoot away 

the blocks between you and your enemy first 

— the number of blocks varies. It sounds sim-

ple but the catch is that you can only fire a 

maximum of three shots and a minimum of 

one shot. You and the other tank will fire at 

the blocks alternately. The game can be 

played by one or two players. 

One player: You play against the computer 

and you have five lives. Every time you 

destroy an enemy tank, you get one point and 

the computer's intelligence level increases. 

10 REM * + * BATTLE TON* 
2 0 TEXT :CLS 
3© PAPER 0 i I N K 7 
4 0 REM » REDEFINE CHARACTERS « 
3 0 FOR X̶46956 TO 4 6 9 7S 
6 0 READ A 
7 0 POKE X , A 
0 0 NEXT X 

2 8 0 POKE X , 2 2 
2 9 0 NEXT X 
-S00 PR INT CHK* ( 4 > 
3 1 0 PR INT SPC<7> C H R * < 2 7 > ; " A ̃ ; C H R » < 2 7 ) ; 

" J B A T T L E T A N K " 
3 2 0 PR INT CHR*<4 ) 
3 3 0 PR INT SPC<12 ) C H R * < 2 7 > : : C H R * < 9 6 ) 

; " DAVID Y I P " 
9 0 DATA 0 . 1 , 3 , 1 , 1 5 , 3 1 , 1 0 , 7 ' a 3 4 0 PR INT :PR I N T : P R I N T : P R I N T 
100 DATA 0 , 5 6 , 6 3 , 6 0 , 6 3 , 6 3 , 4 2 , 6 3 "b 3 5 0 PRINT-HOW MANEY PLAYERS i l OR 2 ) : 
1 10 DATA 0 , 0 , 6 2 , 0 , 0 , 4 8 , 3 2 , 0 ' c • 

120 DATA 0 , 0 , 1 2 , 0 , 0 , 0 , 0 , 0 d 3 6 0 BET A * 
130 DATA 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 3 0 , 3 0 " e 3 7 0 I F A * - " l " THEN P=1 :GOTO 4 0 0 
140 DATA 0 , 0 , 3 1 , 0 , 0 , 3 , 1 , 0 • f 3 8 0 I F A * = " 2 " THEN P - 2 : G 0 T 0 4 00 
150 DATA H , 7 , 6 3 , 1 5 , 6 3 , 6 3 , 1 3 , 6 3 ' 9 3 9 0 6 0 T 0 3 6 0 
160 DATA 0 , 3 2 , 4 8 , 3 2 , 6 0 , 6 2 , 2 0 , 5 6 ' h 4 0 0 PRINT A * 
170 DATA 0 , 0 , 0 . 0 , 0 , 1 2 , 1 8 , 1 8 'i 410 S - 0 : G - 0 
180 DATA 0 , 0 , 0 , 1 , 0 , 2 , 1 , 1 i 4 2 0 T < 1 ) - 5 : T < 2 ) - S 
190 DATA 0 , 0 , 3 0 , 1 2 , 5 1 , 3 3 , 3 0 , 1 2 ' k 4 3 0 L - 4 
2 0 0 DATA 0 , 0 , 0 , 3 2 , 0 , 1 6 , 3 2 , 3 2 1 4 4 0 REM >> SCREEN LAYOUT « 
2 1 0 DATA 1 , 4 , 1 , 1 0 . S . 3 4 , 1 5 , 8 4 5 0 FOR X=€8E28 TO CBEC7 STEP 4 0 
2 2 0 DATA 0 , 1 8 , 1 2 , 5 1 , 1 2 , 4 5 , 1 8 , 5 1 ' n 4 6 0 POKE X , 2 2 
2 3 0 DATA 3 2 , 8 , 3 2 , 2 , 4 0 , 1 7 , 4 4 , 8 ' o 4 7 0 NEXT X 
2 4 0 H - 0 4 8 0 POKE £ BDB 0 , 1 8 
2 5 0 REM » T I T L E << 4 9 0 PLOT 1 5 , 1 4 , " B LOCK - M 

2 6 0 CLS 5 0 0 PLOT 0 , 1 7 , 0 
2 7 0 FDR X-CBBA8 TO EBC97 STEP 40 (continued on page 110) 
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/ APPROVED ^ 
' for use with ^ 
telecommunication systems 

run by British 
Telecommunications 
in accordance with the , 

V conditions in the / 
\ instructions for use / 

AN EXCLUSIVE OFFER TO 
BBC MICRO & CBM 64 
OWNERS 

Purchase a Tandata complete 
communications package before 31st July. 
1985,* and we'll give you a FREE subscription 
for 3 months to Prestel and Micronet. 

You'll be able to enjoy up-to-the-minute 
news, comment, articles and reviews via Micronet 
800 and Viewfax 258. Download computer 
programmes- many free of charge. Access all the other 
Prestel public databases. Communicate with other micros 
And even carry out electronic messaging and mailing. 

Tandata complete communication packages 
include a smart auto-dial modem and matching 
micropack with the appropriate software, cable and 
manual. In short, everything you need to convert your 
micro into a powerful Viewdata terminal. 

TANDATA SMART AUTO-DIAL MODEMS 
Features: Multi-baud rate (V21/V23); Auto-dial; 

Auto-recall; Auto log-on; Storage of up to 8 telephone 
numbers and IDs/passwords. 

downloader; Print. 

To take advantage of this limited offer, 
complete and return the coupon. We'll send full 
information and an application form. 

OTHER MICRO OWNERS 
Tandata smart auto-dial modems and 

Prestel/Communications software are available for 
many other micros, including: IBM PC, Columbia, 
Olivetti M24. Apricot, Superbrain II. Philips P2000c, 
Research Machines 380Z, Apple He & He,. VIC 20 etc. 
All offer many advanced features and represent superb 
value for money. For further details complete the 
coupon. 

Name. 
Address. 

Micro make/model. 

Send to: Tandata Marketing Limited, Albert Road 
North. Malvern. Worcs WR14 2TL. 
Free subscription offer applies to BBC Micro and CBM 64 owners only. 

* Sub¦«t lo .w.nUbilily 

Prestel a j reqiStered trade rn.irk of British Telecommunication pk Micronct 800 
i i the trjflruij \ lyV of Tclcm.ip Ltd .nvd BJiV-h telecommunications pic 

MICROPACKS 
Contain software in ROM. disk or cassette for 

the BBC and in ROM cartridge for the CBM 64. 
Depending upon the micropack. features include: Full 
Prestel colour emulation; Prestel or message editor; 
Save to disk or cassette; File transmit; Telesoftware 

Tandata 
Tandata Marketing Limited, 

Albert Road North, Malvern, Worcs. WR14 2TL 
Telephone: 06845 68421 
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SOFTWARE 
(continued from page 108) 

3 1 0 
RE " 
5 2 0 
5 3 0 
5 4 0 
5 5 0 
560 
5 '0 
3 8 0 
5 9 0 
600 
610 
" l H 
620 

PLOT 6 , 1 7 , " P L A Y E R « SCO 

PLOT 1 , 1 8 , 3 
PLOT 2 0 , 1 8 , P - 1 
PLOT 2 , I B , " - b e - b e a b c « b c " 
PLOT 2 9 , 1 0 , - 0 " 
I P P ̃ l THEN 5 9 0 
P LO l 2 3 . 1 8 , " f g b « q h i q h 
P LO t 2 7 , 1 7 . " P L A Y E R 2 " 
POKE £ 2 6 8 , 7 : PR I NT 
I T P - 2 T I C N PR I N T : GOTO 6 2 0 
PR INT G P C ( l l ) CHRS < 27> : " A l l I SCOTcC -

P P I N T " 

6 3 0 P R I N T : P R I N T : P R I N T 
6 5 0 REM » BLOCKS <• 
6 6 0 PLOT 2 , 1 2 , " 

6 6 5 PLOT 1 , 1 2 , 3 
6 7 0 PLOT 2 , l 2 , " r t b c " 
6 0 0 PLOT 3 2 . 1 2 , " < q h " 
6 9 0 I-OR X - 6 TCI 31 
7 0 0 PLOT X , 1 2 , I 
7 1 0 NEXT X 
7 2 0 B L = I N T < R N 0 < I > » 9 > + l 7 
7 3 0 X = I N T ( <27̶PI. > / 2 ) 
7 4 0 P I O T 4 + X , 1 2 , 4 
7 5 0 TOR Y - 5 * X TO 4 »BL»X 
7 6 0 PLOT Y , 1 2 , " c " 
7 7 0 NfcXT Y 
7 0 0 PLOT 2 2 , 1 4 , S T R * < B L ) 
7-?0 PLOT 2 2 , 1 4 , 7 : G - G » 1 
0 0 0 RCM >> CAMC DEC INS <•-
O1 0 I F G / 7 ^ I N T < G / 2 ) TMEN 112C 
8 2 8 POKE f 2 6 8 , 2 1 : P R I N T 
8 3 0 PR I N T " P L AYER 1 " : P R I N T 
8 3 5 PLOT 2 4 , 2 3 . " 
8 4 0 P R I N T " HOW MANY SHOTS < 1 - 3 ) 
8 4 3 A » - K E Y * « K F Y t • k F Y * 
B 5 0 GET A * : A - V A L < A * > 
0 6 0 I I- A > 3 OR A- 1 THEN 8 4 5 
8 7 0 PR INT A * 
1380 A - A - 1 : X - 3 
0 8 0 GOTO 9 3 0 

8 9 0 PLOT X , 1 2 . 1 
9 0 0 X - X + t 
9 1 0 I F S C R N i X , 1 2 ) = 1 0 1 THEN 9 5 0 
9 2 0 I I - SCRN<X , 12> ̶ 1 0 2 THEN 1 0 1 0 
9 3 0 PLOT X , 1 2 , " d " 
9 4 0 GOTO 8 9C 
9 5 0 SHOOT :O L - B L 1 
9 6 0 PLOT X . 1 2 , 4 
9 6 5 PLOT 2 3 , 1 4 , " 
9 7 0 PLOT 3 2 , 1 4 , 5 T R t ( P l ) 
9O0 PLOT 2 2 , 1 4 , 7 
9 9 0 » I F A - 0 THEN 1 1 2 0 
9 9 5 WA IT 2 0 
1 0 0 0 GOTH B 8 0 
1 0 1 0 GOSUB 1 5 2 0 
1 0 2 0 IP P - 2 TMEN 1 0 0 0 
1 0 3 0 S = S * 1 
1 0 4 0 PLOT 2 8 , 1 8 . S T R K S ) 
1 0 5 0 PLOT 2 8 , 1 8 , 0 
1 0 6 0 L " L * 1 
1 0 / 0 GOTO 6 5 0 
1 0 8 0 T < 2 ) - T < 2 > - 1 
1 0 9 0 PLOT T ( 2 ) « 4 » 1 9 , l O , " 
1 1 0 0 I F T<2> « THEN 4 5 0 
1 1 1 0 W= l : GOTO 1 6 6 0 
1 1 7 0 POKE f . 2 6 8 , 2 1 : PR INT 
1 1 3 0 I F P - I THEN 1 2 1 0 
1 1 4 0 REM >> PLAYER 2 « 
1 1 5 0 PR I N T - P L AYER 2 " : P R I N T 
1 1 6 0 PLOT 2 4 , 2 3 , " 

1 1 7 0 P R I N T - HOW MANY SHOTS ( 1 - 3 ) : " : 
1 1 / 5 A * »K tY * -K f cY * - * - K f cY« 
1 1 0 0 O t T A * : A = V A L < A * ) 
1 1 9 0 I F A > 3 OR A< 1 TV«"N 1 1 7 5 
1 2 0 0 PR INT A t : GOTO 1 2 9 0 
1 2 1 0 RLM » COMPUTER « 
1 2 2 0 P R I N T " OR I C : " : P R I N T 
1 2 3 0 A - I N T < R N I X I ) » 3 > » 1 
1 2 4 0 I F B L>L THEN 1 2 0 0 
1 2 5 0 I F < 8 L + 1 > / 4 = I N T < B L / 4 ) • 1 T H t N 1 2 8 0 
1 2 6 0 A - < <BL*-1 > / 4 - I N T < B I / 4 > > * 4 
1 2 8 0 P R I N T " I F I R E " ; A ; " S H O T S 

1 2 8 5 WA IT 5 0 
1 2 9 0 A * A - 1 : X » 3 I 
1 3 0 0 GOTO 1 3 5 0 

1 3 1 0 PLOT X , 1 2 , 1 
1 3 2 0 X - X - l 
1 3 3 0 If S C R N < X , I 2 ) - 1 0 1 THEN 1 3 7 0 
1 3 4 0 I F SCRN < X , 1 2 > = 9 9 THEN 1 4 2 0 
1 3 3 0 PLOT X , 1 2 , " d " 
1 3 6 0 GOTO 1 3 1 0 
1 3 7 0 SHOOT: B L - B L 1 
1 3 7 5 PLOT X , 1 2 , 4 
1 3 7 6 PLOT 2 3 , 1 4 , " " 
13O0 PLOT 2 2 , 1 4 , S T R * < B O 
1 3 9 0 PLOT 2 2 , 1 4 , 7 
1 4 0 0 I F A - 0 THEN O20 
1 40S WAIT 2 0 
1 4 1 0 GOTO 1 2 9 0 
1 4 2 0 GOSUB 1 5 0 0 
1 4 3 0 T < 1 » - T < I > - 1 
1 4 3 5 I F T <1> = 0 THEN 1 4 6 0 
1 4 4 0 PLOT T < 1 ) * 4 - 2 , 1 8 , " 
1 4 5 0 GOTO 6 5 0 
1 4 6 0 W - 2 
1 4 7 0 I F P - 2 T I C N 1 <>60 
1 4 8 0 GOTO 1 6 0 0 
1 4 9 0 REM >> H I T << 
1 5 0 0 X - 2 : P L O T 1 , 1 2 , 1 
1 5 1 0 GOTO 1 5 3 0 
1 5 2 0 X - 3 2 
1 5 3 0 PLOT X . 1 2 , " i " 
1S40 EXPLODE 
1 5 4 5 WA IT 3© 
1 5 5 0 PLOT X , 1 2 , - j k l " 
t 5 6 0 EXPLODE 
1 5 6 5 WA1T 5 0 
1 5 / 0 P LO l X , 1 2 , " m n o " 
1 5 8 0 WA IT 3 0 0 : R E TURN 
1 5 9 0 REM >> GAMC OVER << 
1 6 0 0 PLOT 1 , 9 , 1 : P L O T 1 , 1 0 , 1 
1 6 1 0 PLOT 2 , 9 , 1 4 : P L U I 2 , 1 0 . 1 4 

1 6 2 0 Pt OT 1 1 , 9 , " G A M fr O V E R " 
1 6 3 0 PLOT I I , 1 0 , " G A M F O V C R " 
1 6 4 0 I F S - H THEN H=S 
1 6 5 0 WAIT 1 0 0 0 :GOTO 2 5 0 
1 6 6 0 POKE € 2 6 8 , 2 1 : P R I N T 
1 6 6 3 PR I N T "WEL L DOME PLAYER " ; W : P R I N T 
1 6 / 0 PR I NT "YOU HAVE WON b r " ; T (W> : " T ANK 

<S) -

11>80 W A I I 1 BMW: (j<J IO 2 3 0 

Header reader 
/faffd H.V. Smith, 

Brecon, 
Powys. 
1 HAVE WRITTEN a program similar 10 ones 

published previously for other computers e.g. 

the Z X Spectrum or the Amstrad CPC-464. It 

is a program written in Basic with a short 

accompanying Z-80 machine-code routine 

which reads the header at the beginning of a 

file on tape and interprets this to give the user 

the information recorded there, which is 

normally inaccessible to the user. 

On running, the program first returns the 

screen display to its default conditions as at 

startup when switching on. This is achieved 

by the two calls to the firmware jumpblock: 

Call &BBFF and Call &BB4E. Using these 

two simple calls avoids having to reset all the 

scperatc aspccts of the screen display i.e. the 

Mode, Pen, Paper, Ink settings etc. These two 

calls are in fact quite useful in any program at 

the beginning to make sure that the effect of 

printing on the screen can be entirely predict-

able. 

It then calls the subroutine at line 230 and 

onwards which simply pokes in the short 

machine code routine at 41000 onwards. It 

also lowers Himem to 39999 to give space for 

the routine and for the storage of the data ob-

tained from the header, the amount of space 

allocated being in fact more than adequate, 

though this fact is unlikely to mean that there 

is unsufficient memory left for use by any pro-

gram residing in memory, mainly because it is 

unlikely that any program other than the 

header reader would be in the memory. 

The program then calls the machine code 

routine which starts the tape and searches for 

the header at the beginning of a file. Since the 

routine uses quite a low level Rom routine 

TO 
THE 

THE 

10 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
20 REN * * i c y Howard V. Sm i t h 1985 *•* 
30 REM * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
40 CALL &BBFF:CALL ?<BB4E 
50 GOSUB 230 
60 POKE 40030 , 0 :CALL 4 1 0 0 0 : I F PEEK(40030 )=253 THEN PRI 
NT"ESCape p r e s s e d . . . " : P R I N T : GOTO 210 ELSE IF °EEK(4003 
0><>0 THEN PR INT 'Tape Er 
r o r " : P R INT:GOTO 210 
70 PRINT SPACES (7 ) ; "Tape Header Reader : ' - .PRINT CHRS C2 
2 ) ;CHRS (1 ) ;CHR$ ( 1 1 ) ; SPACES-. 7) ; STRINGS ( 18 , " _ " ) ; CHRS v22> 
;CHRS(0) 
80 FR INT :PR INT :PR INT "F i 1ename : " ; : t = 0 : F O R a=40000 
40015 : PRINT CHRS (PEEK (a ) > ; : t = t+PEEK (a) : NEXT: I F t^-0 
N PRINT"Unnamed F i l e " ; 
90 PR INT :PR INT :PR INT "B I o ck Number : " ; PEEK ( 4 0 0 1 6 ) 
130 PR I NT: PR I NT " L a s t B l o c k ? : " ; : I F PEEK ( 40017 ) =-0 
N PR INT 'No . "ELSE PR INT "Ye s . " 
110 PR I NT : PR I NT" F i It? Type? : " ; : a=»EEK (40018 ) 
120 aS̶BINS(a ,8 ) 
130 t = VAL (M IDS ( aS , 5 , 3 ) ) : I F t = 0 THEN PRINT 'BASIC P r o g r a 
m"ELSE I F t « l THEN PR INT "B i n : j r y F i 1e "ELSE I F t - 2 THEN 
PR INT "Sc reen Image"ELSE 
I F t = 3 THEN PR INT -ASC I I F i l e " E L SE PR INT"Unknown . " 
140 PRINT: PR I N T " P r o t e c t e o ? : " ; : I F VAL - R I6HTS (aS , 1 > > =• 
1 THEN PRINT"Yes . "ELSE PR INT "No . " 
1S0 PR INT :PR INT " Leng t h 0+ Da ta I n B l o c k : " ; PEEK ( 4 0 0 1 9 ) 
+256*PEEK(4G020 >; ' B y t e s " 
160 PR INT :PR INT "Add r e s s From Which W r i t t e n PEEK<400 
21 ) -» 256*FEEK( 40022) 
170 PR I N T : PR I N T " F i r s t B l o c k ? : " ; : I F FEEK(40023 =0 TH 
EN PRINT"No. 'ELSE PR I NT " Y e s . '' 
180 PR INT : PR INT " T o t a l L e n g t h Ci F i l e : " ; PEEK < 4 0024 ) +25 
6 * P E £K ( 4 0 0 2 5 ) ; " B y t e s " 
1=90 PRINT: PR INT "En t r y Add r e s s : " ; : a-PEEK (40026) +256*F 
EEK < 40027) : I F a THEN PRINT a E.LSE PRINT "N ' A" 
200 LOCATE 1 , 2 5 
210 PR INT " C o n t i n u e . . . ?": '<S= " ' : WHILE k * = " " : kS= INKEYS: WE 
N£: CLS: IF LOWERSvkS)<>Mn"THEN 60 
220 END 
(continued on facing page) 
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which does not give the user a prompt to press 

Play on the tape recorder, it is a good idea to 

the cassette installed in the datacorder and to 

have Play depressed before running the pro-

gram though this is not essential. The actual 

machine code routine is as follows: 

Hex. Mnemonic Comments . 

3E 2C LA A, &2C ; loads the 
parameters 

21 40 9C LD HL, 
&9C40 ; for the rout ine 

in to 
1140 00 LD DE, 

&0040 ; A . HL, and DE. 
CD A1 BC CALL 

&BCA1 ; ca l ls the Rom 
rout ine 

D8 RET C ; re turns to 
Basic if OK 

C6 FD ADD A.&FD ; generates an 
error byte 

32 5 E 9C LD 
(&9C5E),A ; wh i ch is p laced 

in &9c5e 
C9 RET ; re turns to 

Basic 
The Basic program then checks by Peeking 

location 40030 whether the routine called has 

been successful or whether an error has occur-

red. It also checks whether the user hit the 

Escape key during the Rom routine which 

halts its action, and acts accordingly. 

I f the routine has run correctly then the pro-

SOFTWARE M. 
gram interprets rhe data stored at locations 

40000 to 40063. In fact only the locations 

from 40000 to 40027 contain useful informa-

tion, although the bytes in the header stored 

from 4028 to 40063 can contain useful 

information when the file is nor created by 

Basic tape commands. In any case, whatever 

information this may be, it cannot be inter-

preted in terms such as block number or 

similar in the same way as the other bytes. 

Indeed, the information stored here is likely to 

have a unique purpose for every program in 

which they are used at all. 

The program displays the information 

under the headings Filename, Block Number, 

File type, Length of Data in Block, Address 

from which the file was written, Total length 

of file, the Entry Address in the case of 

machine code programs, and also says 

whether the block being read is the first or the 

last block or not and whether or not the pro-

gram is protected. 

Once rhe information has been displayed, 

the program pauses and asks whether the user 

wishes to continue to read another header. 

Any key other than n is taken to mean yes, 

while i f n is pressed, the program ends. Other-

wise, the program repeats the process, search-

ing for another header. The time between 

when the Continue . . .? message is displayed 

and when a key is pressed is a good time to 

change tapes, fast forward etc. 

It would also probably be convenient, i f the 

user owns a printer to change rhe appropriate 

Print statements to Print 8 statements to ob-

tain a hard copy of the header information for 

later use. 

1 should be most happy to answer reader's 

inquiries about the program should any arise 

providing that the inquirer encloses an sae 

with any questions sent to me. I also am will-

ing to provide a tape copy of this program to 

any reader i f they send a blank tape and a che-

que/PO for £1.00 inclusive of p&p to H .V . 

Smith, Upper Danyparc, Llandefalle, Brecon, 

Powys L D 3 0UN. 

23.3 REM machine code 
:543 MEMOSY 39=99 
2 5 0 J hT A 3 e , 2 c , 2 1 , 4 0 . 9 C , 1 1 , 4 0 ,bc T d 8 , c 6 , * d . 3 2 , 5 
e , 9 c , c 9 
2 ^ > 0 F O R « = 4 1 C I 0 3 T O 4 1 0 1 7 : R E A D 
V *T 

b * : POKE =», VAL • " V + b S , : NE 
A : 
2 7 U R F T ' J R N 

Spectrum tape back up. Idea by J-Evans

i REM Code by D.Brankin

10 FOR n=USR "a" TO USR "a " +8

20 READ a: POKE n,a: NEXT n

30 DATA 243,14,254,237,120 ,237,121 ,24,250

40 RANDOMIZE USR USR "a"

Teeth Eater 
Paul Kinnaird. 
Belfast. V«/u 
T H I S GAME is for the unexpanded Vic-20. It 

loads in two parts. Part 1 pokes the graphics 

into the memory, prints up the name of the 

game, Teeth Eater, and automatically loads 

the main game — pan 2 — using a short 

machine-code routine. 

You are a toothpaste tube and you must stop 

the bacteria from eating away at the teeth. 

You may move left and right by using the keys 

Z and X and you may shoot using the space-

bar. You have one minute to hit as many 

bacteria as possible. For cach bacteria you hit 

you get 100 points. A high score is kept and 

displayed at the end of each game. I f the 

bacteria gets to the toothpaste lube you will be 

contaminated and the game will be over. 

Tape back-up 
David Brankin, 
Thombury. 
Bristol. 

I HAVE CREATED the ultimate tape back-up 

program for the Z X Spectrum. It is very 

reliable and can copy any program. It can 

even copy music. It can back-up any length 

program — 1000000K+ — and only takes up 

nine bytes. 

It works by taking in a signal from the mic 

and putting it out the ear to another tape 

recorder. The only disadvantage o f this 

system is that you have to pull the plug upon 

finishing. Note that the border doesn't change 

colour. 

2 6 5 p ; R T = 6 " r : - E A I - A P z 
n • NE :T 
365 Pr.Tn254 2 5 - 2 5 - 2 5 - 2T- 2 5 -
2 5 4 , 2 5 -
310 DATA127 1 2 " 13 " 1 2 " . 1 2 " 12 " 
127 12? 
325 DATA31 63 12 " 255 255 I f f 25 
Z 255 
336 DATA246 243 2 " - 2 5 -
25-* 254 
348 E-ATh255,255 255 255 2ZZ 2ZZ 
255 2ZZ 
356 DATA255 2 5 5 . 2 Z Z 2 5 T . 2 5 5 1 2 " 
63 . 31 
360 fcftTA2S4 254 254 2 f - . 2 5 - . 2 5 2 . 
243 2 - y 
3 ? e DATA255 126 126 1 2 6 , 9 4 9-».9-* 
94 
35-0 MTA94 94 r-i 126 60 2- . 2-J 

355 M T A 1 2 6 . 2 1 ? 2 3 5 . 2 5 5 195 126 
36.182 
465 I>nTA24 , 0 2 - 6 , 2 4 . 6 0 60 ,2-1 

- 1 0 DnT f t l 45 S2 5 5 214 3 . 3 2 1 
5 6 8 P 0 K E 3 6 8 7 9 , 3 P R I N T ' V 

518 PRI?iTMfiBSSffiB G W 3 1 i l l 
m MH m r 
520 PRINT" QE RI E" k̃IIUZ&I£ 
538 PRINT" * * . I 'J I I I I W £1111 
m s c " , 
548 PRINT" S« C2 W = S3S' 
5 ^5 PR INT 1 ' ! ' 
558 P0KE323 ,169 P0KE829 , 2 PO- E83 
8 . 1 4 1 P0KE831 . 1 93 P0KE332 ,0 POKE 
8 3 3 , 1 6 9 . P 0 KE 8S 4 . 1 3 1 
568 P0KE835 , 1 4 1 P0KE836 .119 POKE 
33? i 'P0KE33S 169 :POKE339 , 13 P0K 
E 8 4 0 , 1 - 1 R 0 r E 8 4 1 , 1 2 8 
570 P0KE342 .2 P0KE343 . 96 
580 3V5-.823 

18 PR INT "L P v - £ 3 6 3 7 9 . 2 9 
26 P R I N T " ! TYPE IN SPEE!-" 
25 =R I NT "BBSS 8 FASTEST-10 :S!_0WES 

26 P R I N T " ! " 
38 INPUTVS 
35 IFVS<0ORVS>10THEN18 
36 VS=VS*20 
55 HS«8 
65 F 0RT=7 l 6 8 + 3 2 * 8T 0 ? 1 6 8+3 2 * 8 + ? P 
0KET .8 NEXT 
98 P0KE36869 2 ^ 8 
100 3 1 - 3 6 874 32=36875 33=36376 3 
4 - 3 6 3 7 7 V=36378 
181 0«7798 H»?812 -31=38515 H1=3S 
532 - i = 3 5 5 2 : h l = 3 8 7 7 2 SC=0 
105 ='0KE368?9 3 PRINT USBSS&A TO 
START SAME PRESS" 

1 1 5 R R I N T - o a a S X * 

1 2 5 RRir- S P A C E B 
138 PR INT" £ 
148 3ETAS I FA f = " ' THEN140 
155 " THE ! i i ? 8 
168 <30TO 140 
170 POKEV, IS 
1 7 5 ' 3OSUB5005 

138 " 0 R T = i 4 8 r 0 2 5 4 P0KE81-T :POKES 
2 , " P0KES3.T HEX" 
(continued on next page) 
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SOFTWARE 
(continued from previous page) 418 ] F n £= " "THE:-438 

F 0 P T - 1 5 T 0 * : - E F - . e ? P O K E V . T N 428 6OTO300 858 PRINT" ¦ H I3H SCORE 1" 
E:-:T 438 R -H * 22 - .R1 -H - 3 8̃29 

368 PRINT" ¦ 
i ? f = : - K E V i f ? > . E S 1 'j P 0 K E S 2 6 P 4 31 P0KES4 .148 POKES3 148 368 PRINT" ¦ 

0 K E S 3 , 9 
2 8 8 ? 0 K E S S 8 ? r . 1 8 4 v8 

P0KER1 ,7 POKER,18 
:FR>7855THENP0KER-22 ,32 878 PRINT" j 

21-3 - * NT "Lfe . 458 P=R +22 P. 1=P1 +22 POKER , 18 375 PRINT" ¦ 2 I T " = FvKE?-636? . 255 478 IFR-1=HTHEN;?0KER,11 FORT = ITO 
375 PRINT" ¦ 

Z2Z f-F INT"I»D!>DI"iDDI>&3E\ : 18 F'OKEAl . 2 NE> T : POKEft l + 1 • 3 2 S C = 3S0 PRINT" 1 r 
SC"188 50SUB6G8 

225 NE-'T 438 
2 3S 

IFR>8838TKENP0KEP.32 POKER-
P0KES4 ,0 P0KES3 ,8 G0T0388 

2 8-58 PRINT' H TOWTO t t T O r aW t PMWB ' 
, HS !l 495 POKE 1 3 8 , 8 988 (5OSUB5880 T068 

2 - 8 m a f j F L ' J t um 588 S0T0448 1808 C'R INT' . T I f 
==:••" e r r r - B P i ' t : £ : r : : £ ! . • : • 886 PR IN " ' ' M f 1810 IFVML T U =188 THEN1188 

8H23C0RE • " ; S C ; " a " 1828 RETURN 
I T 8 F v = ̃=l"-i 
2 ~ 8 P R I N T I » I r I I I •il-hl'L-'zlivL'Z- £vl-Z-Z-l"i 

618 
628 

POKEA . 3 2 POKEri i . 8 
ft-8852-Al=3S7̃2 RETURN 

1108 PP INT " ¦ 2 I TiME U P 1 ! ! 

" ; 7 88 P F I NT " ^ ' . 0 = 3 6 3 7 9 : V = 7 X = 1 5 : F O 1118 F0RT=1T0588 NEXT 
2S8 "-EXT R I = 1 T 0 3 8 1120 OOTO800 
258 T I s = 388888 FOR T=YT0X PO'r EO, T POKEO. 8 P 5888 F0PT=1T035 
2 ? f FORT» e T O V S '-EXT OKEV T POKES! ^ * 1 5 8 P 0KES3 . T - 1 5 0 5818 RE^I 'Nc, L6 
8 8 8 '.r -31 : NEXT 5820 P0KES2,N6 ° 0KES3 ,N6 - 0 R P 1 - 1 
=33511 H i=3S̃3? 728 PR IHT "Bk Hf^RD LUCK T0L6»211 NEX' 
3 8 1 !FG=78 l lTHE'J<3"̃518 H-7.= S2 • 5838 POKES2 ,0 :POKE33 ,0 
=28538 h1=28558 738 PRINT' S " . 5048 NEXT 
382 POKEG POKEH E POKEGl 5 Pv- 7 4 0 NEXT 5868 RESTORE 
EH1 ,5 750 P R I N T • m a a m s r r • 5878 RETURN 
; 8 3 - s o s u s i e e e 760 F0RT=1T02 PR I N T - ' I M t i B 5188 Dr iTh ,219 , .5 2 2 3 , . 5 , 2 2 7 , i , 2 2 8 
Z85 P0KE"3-1 • 32 -OKEG^ l 3 2 Pvr 'E̶ NEXT t £ 
1 . 3 2 POKEHT1.52 778 PR IHT " | H R a "HEV -50T VOU • 5118 D«Tn2 l 5 . 5 . 2 2 3 . . 5 , 2 2 7 , 1 , 2 2 8 
; 18 - rETn l 730 F 0 R T » 1 T 0 2 : P F I N T " M B B 
3 2 8 'S'"" T H E N 5 = ' 5 - 1 :H=H̶1 V i = G NEXT " 1 2 8 D A T A 2 3 1 , 1 , 2 2 8 , 1 , 2 1 7 , . 5 , 2 1 " 
1 - 1 H1=H1 -1 798 FOR T = 15 T 0 8S " EP - . 8 5 POKEV,T N 2 1 9 , 1 
338 IFn*="X"THEN'3=, -5^1 HaH + l <31»<5 EXT 5 1 3 8 D A T n 2 3 1 , 2 , 2 2 8 , . 1 2 5 . 2 3 1 , . 1 2 5 
1 * 1 1̶H1 1 3 8 8 IFSC>HSTHENHS*SC , 2 2 3 , . 1 2 5 , 2 2 7 , . 1 2 5 , 2 2 8 , 1 
3 4 3 PEM •• MOVE Br?2 * * 318 P F I N T ' L a " , P 0KE36869 , 2 48 5148 I 'ATn228 .2 , 2 2 7 . 1 25 , 223 , . 125 
358 P0KEn ,9 P 0 K E n l , o P 0KEn * l 32 3 2 8 P R I N T 4 msoss, 2 2 7 . . 1 2 5 , 2 2 3 , . 1 2 5 , 2 2 7 . 1 

f i = r t - i A : = n i - i POk'EV 8 P ' - E ; 5158 v n T A 2 2 7 . 2 . 2 2 2 . . 1 2 5 , 2 2 7 . . 1 2 5 
15 338 PRINT" I 1" , 2 2 3 , - 1 2 5 , 2 1 9 , . 1 2 5 . - 2 2 3 , 1 
365 FORT=0TOVS "-EXT 5168 DATA223 1 , 2 1 9 . . 5 , 2 1 7 , . 5 , 2 1 9 
3 T 9 IF^=HTHE?>I788 340 PR INT" ¦ . 2 

RSD Cnnngctions Ltd 
MONITOR LEADS RIB3QN' CABLE Iprico p<? Ill SPECTRUM EX. LEADS 

BSC to Mcaovitec 
TV lo Computet 
G / « en 10 SCI««O 
BSC 10 fuMty oic 
Ol lo I all*Illy «IC 

CommuScM* lo FiiMly Mt 
Prxmo to Ptvjn© 
OOC lo '»»«in 
Qt to Mcrowwc 
UL IO r'coo r-ootto' 
»c»C «« Snnv<»3» 
BMC :o BNC 
C0«m**0Ki to Fwguton 
BBC 10 MHJKN 
Sony IO F*fc*ty etc 
MSX lo tVv»ot< 
CL IO foguton 

£2 20 
£ 1 . 2 0 
€2 95 
f 4 9S 

€4.95 
£1.25 E2.CO €250 tl.SO 
£6 96 
£295 
£2.60 
£2 SO 
£6.50 
£2 SO 
£2 SO 

AU 1 UIIW ICNOTM 
BBC 
BSC 
AMSTMAO 
MCMOTfCH 
tKSTCM 
MM PC 
SPCCTHUM wtoriaca 
io RS 232 

At AMI AT Aril 
APRCOT WAGON 
QL 

AMY COMIBMATlOM 
O* It AOS 

M A O * T O O M O t f t 

38 ~»y plug £4 
3&w»v ua«i £S 95 
30 nay •>o<d«'iyt>«i £4.95 

DISK DRIVE LEADS 
Oudl art* O-I.o (Attn lUd £4.40 
CMnl dHk <*••.« Im £ 10 25 
i-rgW <Vtk dnva 
l»«<M £2. >3 

•irwW <*.v» Usad 1m £7 75 
CMk dove tMn ir»! 1m 17.2» 

CASSETTE LEA0S 
BBC io c-K.-it- £2.25 
IVaflCn io £ 2 20 
SoiKiium |« tJKi»li. £125 
C8C io Acom cou«t(o £2.25 

PRINTER LEADS 

£9.95 
£895 £10 70 

£12.75 
£12.78 
£16 76 

£9 
f IS 25 

£133 95 
£ 1 6 . 2 0 
£9 96 

CIO. 

9 nay 
1 0 way 
14 way 
15-n*y 16 nay ?0-n*y 
24 nay 
25 way 
26 nay 
.'»4 nay 
37-w*y 
50 nay 
S0-*a» 
60-*ov 
64 W«v 

G">y 
£0.13 
£0.15 
£ 0 1 8 
f O 2 0 
£ 0 . 2 2 
£0.50 
£0.36 
£0.40 
CO.45 
£0 HO 
£0 65 
£0.70 
£0.95 
£1.10 
£ 1 2 6 

ftwitOw 
£0.24 
£0 28 
£0 32 
£0.30 
£0.40 
£0.50 
£ 0 . 0 0 
£0.65 
to.ro 
CO »0 
£ 0 . 8 6 
£0.90 
£1.25 
£1.40 
£ 1 . 6 0 

6 mc* exieniions calb« 
M io t £10.50 

smoi f to 2M"| £14 76 
12 oeft SKimKin e.it™ 
M 10 I CIO 76 

IOC SHROUDEO HEADERS 
WITH EJECTING 
LOCKING ARMS 

EDGE CONNECTORS 
2 . nay (7X011 
2 x 28 oil vSoactruwl 

005 
£ 2 . 1 0 

10 way 
14 M, 
16-wa, 
16 war 
34 war 
40 way 
SO way 60-way 

Sl/aiahl £0*5 
£1.00 
fi 25 
£1.40 
£1 70 
£ 2 . 0 0 
£2 15 
£7 30 
£2 45 

fegM angU 
£0.90 
£1.20 £l.4J 
£ 1 . 6 0 
£1 95 
£2.30 
£2.4S 
(JM tin 

CXXJBU SIDt.0 PVUC. B OARD 
2X8123 way £1.25 
So*<l'un> 28-w*y £1 50 

ADDITIONAL IOC 
t-C way Cans t<»e 'c 
i>u«Mo Load £4.26 

B3C MONITOR STAND 

D CONNECTORS 
IMOOw 
_ S way 

y«»!l.i M»l» iMir. 
£0 75 £1.00 

15—ay £095 £1,50 
25 way Cl.OO CI.90 
37«ev £2 40 £3.25 
HOOOS £0.96 

TELEPHONE CONNS 
S«•&••-« maUav* 
•K* tockoi £3.75 

S"»l.w« »«ln vwkH £2 60 
Dud ovllal adaplot £4.25 
In* vkA cold Jmii £ 1.85 
4 <«>« (If* w £0.48 
At uvlte* ijn4t tliutteraa BT 

H«nwdu<y aland 
Vnyl t i.i.co tn OOC 
cnlo<n lo iv.iicn 
ONI* til !>S 

DISTRIBUTION SOCKET 

&1' _ 4 WAV 
*-*». IOP <St-I.lv MAINS 
mara l>iilo« tockclfc- SueeCed wot) to with o»J3 ro»3v <cf 
waa Can li» mum) lo Sm <n wdM 
•« inotMnd Very uwk* for \-t>i-r-Q 
up all i*c mains. lOKh »iom your 
paiipSafjilt Allow* I ha 
1I5W lo 6e iwilttod on liomoM 
uH j i i O f a v £ 9 . 5 0 

CONNECTORS IDC SPECTRUM DRIVES 

10w»y 
14-way 
10 way 
20-w»v 
2C way 
34 n«y 
40 way 
bOway 
60 nay 

Od tdoe 
£ 1 . 2 0 

£ 1 . 6 0 
£1 90 
£2 40 
£3.10 
£3.40 
£3 86 
£4 80 

Tran» '•Ul 
£0.95 

£ 1 . 2 0 
£1.35 
£1.CO 
£1.95 
£ 2 . 0 0 
£ 2 2 6 
£ 2 . 6 0 

2 Row 
•Jacket 
EO.&O 
£0 90 
£ 1 . 0 0 
£ 1 2 0 
£1 45 
£ 1 6 0 
£1 » 
£200 
£ 2 2 5 

RS?:i7 WA*A load Im £10.60 
Co.,l.onlC» W A I A Wad ImflOCO 
MuoC.in lud 12" £6.00 

IDC D CONNECTORS 
9 way 
Ilvn.y 
75-way 
37-way 

Ms* female 
£2.70 £320 
£3 20 £3 70 
£3 80 £445 
£5 90 £6 00 

MAIL ORDER 
PROTECTION SCHEME 

If you order goods f rom Mail Order advertise-
ments in th is magazine and pay by post in 
advance of del ivery. Your Computer wi l l consider 
you for compensat ion if the Advert iser should 
become insolvent or bankrupt, provided that : 
(1) You have not received the goods or had your 

money returned; and 
(2) You wr i te to the Publisher of of Your 

Computer summaris ing the situat ion not 
earlier than 28 days f rom the day you sent 
your order and not later than t w o months 
f rom that day. 

Please do not wa i t unti l the last moment to inform 
us. When you wr i te , we wi l l tel l you how to make 
your claims and wha t evidence of payment is 
required. 
We guarantee to meet claims f rom readers made 
in accordance w i t h the above procedure as soon 
as possible after the Advert iser has been declared 
bankrupt or insolvent. 
This guarantee covers only advance payment sent 
in direct response to an advert isement in th is 
magazine not , for example, payment made in 
response to catalogues etc. , received as a result 
of answer ing such advert isements. Classified 
advert isements are excluded. 

TRADE ENQUIRIES WELCOME 
75p P&P IN U.K. Access & Visa accepted. Add 15% VAT to all orders 

Cheques made payable to 
RSD Connect ions Ltd, Dept YC6 

m v ^M PO Box 1, Ware, Herts. 
Z T - J Tel: 0 920 5285 
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F o r s e r i o u s u s e r s o f t h e B B C C o m p u t e r . 
A p r o f e s s i o na l t r io w h i c h c a n b e i n t e g r a t ed to p r o d u c e a n i n f o rma t i o n 

m a n a g em e n t s y s t em o f e x c ep t i o na l p owe r . 

SCRIBE 

r Jfl 

m p t e c ^ ^ B 
edge of the computer 

2 
THE PROFESSIONAL 
WORD PROCESSOR 
designed forthe 
serious user "Al l 

operations fully promptec 
• No special knowledge of the comput 
system necessary • Document size NOT 
limited1 by computer memory • Automatic 
disc buffering ensures text is moved 
between'disc and computer memory 
without user intervention • Up to 255 pages 
in a single'document • 80 column display 
• on screen underline and right justify 
• See it as it will be printed. 
SCRIBE comes in a chip with 
5 minute fitting instructions, 
utilities disciand manual. 
DISC MACHINES ONLY. 

£59.95 + 60p p & p 

3 

ed. 
with ^ ^ ^ 

A superb record'^ 
keeping system 
with an incredible 
operating speed. 
96 fields per record 

• One record 2 Kbmax __ 
• One field 900 characters max 
• 4000 records per database "16 level 
conditional search • Find any record in 2 
sees • Wild card search • Record match • 
8 automatic sub indexes • Total flexibility 
of output via report writer with auto write 
back to any field • Maths pack • Semi 
programming language. 

Integrates with Scribe to give 
conditional search with MAIL MERGE 
and high powered report formatting 
Database is in a chip. 
DISC MACHINES ONLY 
£49.00 + 60p p&p . 
Sc"b« & Ddtdbaie in one chip 

£ 95 . 00+ 60p p&p . 

MAIL MERGE 

r t f o r m a t t i n j ^ ^ 

# 

O N E G B E 

Double density 

disc interface 

for the BBC computer. 

A high capacity database or word 
processor is enhanced even further with 
this state of the art disc interface. 

The many features include • almost 
800 Kb of CONTINUOUS file space on a 
standard 80 track disc drive • 
Automatically read standard Acorn files • 
Compensate for discs formatted in sinale 
density • Provide up to 159 files IN ONE 
DIRECTORY • Automatically read, write 
and format double sided drives to appear 
as one disc surface • Allow maximum use 
of MERTEC Scribe and Database. 

Fitting to your computer is made 
exceptionally safe and reliable by 
providing connection via a flexible ribbon 
cable. Full instructions provided. 

£109 . 25+ 90p p & p 

r PACKAGE 

CRI 
TER Purchasers of MCP software are 

provided with a free update service and an 
unmatched level of technical support. 
(Updates subject to postal charge.) 

Please supply the following products/information (Delete as applicable). 

QTYLI 

QTYD 

QTYD 

In enclose £ IncP&P My Credit Card No. is. 

VisaD Access • Tick which 

Name — 

Address 

q 
To: MERLIN COMPUTER PRODUCTS. 
33/36 Singleton Street. Swansea SA1 3QN.Telephone: 0792467980 

II, Mertec 
•J MERLIN COMPUTER PRODUCTS 

IMPORTANT NOTE: 
Please check w i th us if you decide to use any other disc interface than Acorn or Double-Dos wi th Scribe or Database. 



THE ELECTRONICS MAGAZINE 
PROFESSIONALS CAN'T RESIST 

CTRONICS& 

Electronics and Wireless World is 
the only electronics magazine to really 
tempt the professionals. 

It's theonly one they take thetrouble 
to pick up for themselves. 

That's because it's written for the 
engineer who sees electronics not only as 
a job, but also as a hobby. 

It's written on a technical level that 
doesn't talk down to you. 

It keeps you up to date with all the 
latest products and processes, applica-
tions and equipment. 

And it covers every industry where 
electronics is involved. 

Just one look at the new look 
magazine and you'll see why it gets pro-
fessionals like you out of the office, and 
down to the newsagents. 
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This whole paqe was 
Wprinted in just one run.usino 
the special commands contained 

inthe latest and most sophisticated 
printer utility ever written for the 

Commodore <o4 f 
m>m CRN BE THE MASTER OF VOUR PRINTER m ¦ j 

CENTIPEDE
T h e A d v a n c e d O c o m m o d o r e ^ - C E N T R O N I C S l n U r f c j c e / P H n U r u t i l i t s 

C O M P f l T f l B L E ectid t o o t l e v i a I he user port.. Pins A to f are used- ( P ^ / o s/zo^e 
and FLG to Acknowledge. A proper shielded milli-core cable is supplied (if needed) rather than ribbon. It works fine with EASY S C R I F l . 

SOFTWARE - This prolraM is fitted a disposable Auto-Relocater which enables it to Co-exist with tost other utilities. You can, if desired, 
specify an address on loading. Another feature to put you in control! 

w 

h 

88 
¦ 

IF YOU ALREADY SAVE A CABLE - UE CAI ADVISE YOU 01 ITS SUITABILITY - YOU IEED OILY PURCHASE THE SOFTWARE. 

THIS PROGRAM HAS BEEN TESTED HITH BOTH DOT MATRIX AND DAISY WHEEL TYPE PRINTERS WITH EXCELLENT RESULTS 

\ / r D C O T T I As stated at the top of the page, this whole pale was printed out in just one run and not iust V L K O H I I L L ^Ludjotether' for the benefit of this advert TI , 
Proof of what is possible when usini 'CENTIPEDE. So far I have mted Hires with the printers otn font. There s wore:-

have 

ion car 

ttftittlaft« 

•odes availa 
an be used 

iere are over 
rfoi 

en a piece ot 
available on_ 

ire$ screeru 
printer. . I 

Or 

in be used in both low and bi-res 
20 cpoai^ds, and 25: 

torf whatever tricks i t was desig 
le writer has even ladesoae aiendients to 

rou can print.. C B r t d j p S C l J C o n t r o l 
f y o u j j j ig t not in the •oooior opening and 

and by using a sin 
even bave a choice 

be eith 

ere^usinj; 

- res and, can Dp eitner a wnoie screen or just ope cnar 
ry addresses, giving the user plenty of freedoi to lake 
(and perhaps a few Ohe makers hadn't thought about D. 
j the operating systei of the 64, Just to pake l i fe a li 

or shading 
racier square, 
e his printer 

operating sysiei oi \ 
c o d e s Or laybe... 

jid cluing files, then you < you can use 
erally, the use of ESC codes )ias been cu t to the ni nnua so you «ay enjoy using your 
course, YOU can st i l l use this util ity as though the extra T?atures didn't exist.. Hi 
dition ...Too »uch. Hhichever way you want to use your printer. You 11 find the wa 

e don 
way with 

l i t t l e easier. 

r °does i t all for you2 
the aaxiauB. 

I 

USE THIS UTILITY TO DUMP PICTURES FROM 'DOODLE' I 'KOALA PAD*, for iust: 

£ 1 1 : 5 0 g m £ 9 : 5 0 
Multi-Core cable + £iQexn»fllLL I N C ! 

O R C H E C K O U T O N E O F ^ ^ ^ ^ ^ ^ 
O U R P R I N T E J R O F F E R S * -

EhFoM cps), LTR QUALITY, OVER 70 ESC CODES. I ^ I N y ^ U L ^ A J J THE PRINTER USED FOR THIS PRINTOUT I 

ITS CALLED THE 3 o . K C . t C . 

PBQIE OR VR1TE FOR PRICES 01, EPSON t 
lo offer...(Prices if 

AND COST JUST £292 INC. CENTIPEDE & CABLE] 

itoico 
OJHOfA 

(Prices inclusive - except delivery) 
LTR-l PRINTER PERIOD Vx 

t g S S S ^ M T 8 0 1 2 1 7 + F2JiiTSCfS 
i l l s l W l 1 P r i n t e r s f r o m £ 2 4 9 

HE HAVE MANY MORE PRINTER OFFERS - WRITE OR PHONE , NOW! - AMD CBECK OUT OUR E I P A I D I I G SOFTWARE RAIGE 

M U S H R T O M 3 V T T M 
MUSHROOM SOFTWARE is Marketed by 

K E Y P L A M C O M P U T E R S L T D 
1 9 3 RQMMRNY RQRD, LONDON S E 2 7 9PR 

a 1 - 6 7 O 3533 



Has anyone ever told you... 

...YOU HAVE A WONDERFUL 

PROFILE! 
Readership Profile, that is. It's the Jargon we use 

to describe you — the buyers and readers of Your Computer to other people, 
such as Advertisers. And we probably know more about you than you think! 

For instance: 65% of you are under 24. 34% of you are 
considering buying a new computer — even though an 

overwhelming 96% of you already own one. On average, you each spent £376 last 
year on computers, software and add-ons, and during the next 12 months 

75% of you Intend buying more software, with 72% buying 

other add-ons. And that's not all 
There are well over 130,000 of you buying Your Computer 

every month — making it the biggest selling home computer magazine in 
Britain. Which is good news for our Advertisers as it gives them the lowest cost 

per thousand of any magazine in the computer market 
— just £7.39. No wonder they love your 

profile as much as we do! 

YOUR 
COMPUTER 
Britain's biggest selling home computer magazine. 
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CLASSIFIED Contact: Susan Platts 
ADVERTISEMENT RATES Copy Date June 25 

Lineage: 50p per w o r d 
(Min 20 words ) 
Box No: £4.00 ex t ra 
Linage advert isements a re 
prepayable and the order fo rm 
publ ished in this sect ion should 
be completed and re turned 
w i th remi t tance. Credit Card 
facil i t ies are avai lab le. 

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 

Display ̶ rates per see (Min. 2scc) 

One insert ion : £9.00 
Three insert ions : £8.70 
Six insertions : £8.50 
Twelve insert ions : £8.00 
Display advert isers should 
preferably reserve space by phone. 

15% VAT. 
Closing date lot Classified 
advertisements is the 2bth 
Juno for the August issue. 

Post to 
Your Computer, Classif ied 
Department. Room H211. 
Quadraht House, The Quadran t , 
Sutton. Surroy SM2 5AS. 

Britain's Biggest Selling Home Computer Magazine, 
VDU BLUES — V 2 U 

Fulique, ollcrgics, depression, Head 
oches ctc. moybf! increased by long 
exposure; lo CRT emissions. 
A negative air ioniser could alleviate 
such side effects by precipilolmg posi-
tive c lcdro sialic enarges. 
For lileralure on ionisers from £26.04. 
Plvasc eoniocl: Surp lusva lue , Bee-
h ive Workers Coopera t ive Ltd., 
4 0 a High Stroef, Stockport, S K I 
1EG. Tel. 061 483 9436. 

INCE0IBLE VALUL copying program for lh« 
Amsuod CPC 464. features includc seven 
save speeds. Prico includct first class P&P 
Send chequ«s>PO for C3.50 to: Brian J. 
Mackenzie. 23 Ethcrlcy Close. Newton Hall. 
Durham 0H2 GOX. 

WDSoftware 
FOR THC QL 

WO Ul*«M>» t.'Ud Mil JtMMI CS.ftO) 
f t t W T 6 0 I|V? OIHoCtory V v*-.v n o n o n o sc roon . 

o n o key L O A D C O P Y or PRINT OO t<c-. w i t h 

k e y l a t lMvs i o r n w c a V t r t . M U » ^ l o f O R M A r « o 

10 p r even t c o r r u o o o n by s t r M c t a n g o l t a p e 

T 0 0 U . i t t o > v e d a t e d . n u m b e r o d m o d u l e s m 

i r i x r o m deve l o omen t . P R U N C ok ! l i d t o release 

nmcc 'one kev O C l C T C s o ffl»>. ru'H i n s t r u c t i o n s 

.0 Q U I L I IB». U s e u p t o C CXTf lA M l C R O D f l t V C S 

t » l d o « v o w S p e c t r u m i x i c J l l 

W D U t i l e s for C S T o D i s c s I b o so C6> 

1 0 0 - l ^ f c a p a c i t y , lor C S T / C o m p u t o m a t c dive 

sys te-n t A N ! ) u p l o 4 * « t r n m i c r o d r i v o s . U s e i 
l r * i w l ' , l l l l i c s o v r i s . 

RefOt. I3»d »0) Hk>5» C31 
SCO use fu l O l r e f aenoe f t • » » " A R C H I V E l ie ( t oo 

l o n g tot o n e c a r t r i d g e w i t h U i J ' i ' r s and M o r s e l 

FOR SPFCTRUM/OL/BBC 
WO Worm Tutor ct»)e C4I 
f r o m a b s o l u t e b e ^ n n e w r t o b u y e v ] R V A a n d 

Ajiviioj Rad«> iecoyu-19 A d j j i t pactv. So t : o e e d 

«o y o u r test i eve l <4. J 8 w o r n ) , L o a m I r o m s i n t f e 

Chn r a c t e i s . v in g r o u p s w i l h w i d e s o K e s SO 

r a n d o m s e n t e n c e s ; d e c r e a s e s p a c i n g t o n o r m a l 

W r i t o d o w n w» i » l y o u h» .» i . t l-»n C H C C K o n 

S c r e e n ot P rmte r (or s p e e c h f tx S p e c t r u m w . t h 

C u r r a h M i c r o s p e e c h ) . A l s o o w n m p v o t g * . 

r a n d o m f ^ i u i r s . t e t t f i * o» r r-»»d 

FOR SPECTRUM 48K 
Trade wind .;t»™> t4 i 
S . i i l i r v j . v . v W ' j s t r a t e gy w . t h o r a ph i c 

surpr i ses . 

Jersey Quest Ibaso £41 
Te* t a d v e n t u r e w . t n UerQerac » n c t h e O r n q o n . 

too t d i s c i 

PHICES (i«l Europe postage -
elsewhere <M f 1) 

SpDcirum BBC Cassettes - bate price only 
01 or Spectrum Mkrodrivtl - E2learlridgo 

ptos base price 
S.2S" floppies E? plus base (SPDOS) format 

for Spcctrosa) 
t w o or irxwe p»oflr««i>s o n cxm m n d . u i n pay 

m o i V u m . t k i so I 0 . W O U l A l •<•« a n d l l e K X lot 
£ 1 0 . 0 0 . b u t I M P O S S I B L E t o m . « 

Q U B B C i S p o c t r u m p r o g r a m ; o o o n o m e d i u m 

S e n d Y O U R c e t r u J g e a n d b a n - p « e . b u t 

rORMAI It F I R S T in y o u r D R I V l I fo r 

c o m o a t < * i i i v . 

WDSoftware (YC)r 
Hi l l top, St Ma ry , Je rsey . 

Te l . ( 0 534 ) 8 1 3 9 2 

ORIC I & ORIC ATMOS SOFTWARE 
OVER 100 T I T L E S A V A I L A B L E 
A l l A t OtSCCKA* m c i s IA« A t V O S «»W» I »V ) I • » 
( 4 00 C IU .™ r i u u w . X.rUrt . O ' t M..r . tn, 
A.JvS«C4*l lirraitu! 
14 'IS A>«<« MJOO. :.I.V» J^-uw; 
(f. W>C-W-».-f fii>K« c««m. v.! r.^ 
i i MS CHI-II P. IIKMI Aiuct HI/IWI Ueloxe 

M A l l r i ^ - . J M . V. ' v v . n . i 
$4uh»0i«. Mirmw. u«»-.i /n.» linuvr. 

r SUM. 
<n 'A> AKHL O> C'nf. 
fyJUW. biwa. i OjiIAJu i InOilw Zrt'..< 
( c ' p s T " ! u * » » . l r<«»l Manxjaf. 
r v i - v . M i n t M m / . 5 w c « Sf tu in* . tin** i ¦4>, 4 
u m » s ro< M m 
(' Ouootu< OCTVI I Sell 
t a t l a i e . S l y . ! 'V>4 A l 1. Xinv 1, . ' o - j o . i lu.e^r 

lh« r,.i»... BI«I.«M »w«l C? V, 
V.tfr, Mh» muio-m IH»l.\Wf*al 

CH/PO S TO O. J. SOFTWARE 
273 Mossy Lea Rd. Wri jht ington. 

Wiflan. Lanes. WN6 9RN 
PRICES INCL U.K. P&P; F.iropo 

• SOp. Others i f l 
Tel. (02571 421915 

WnlO or phono for free list 

MAGIC-MESSAGE PLUS 
This ( opo l e t s y o u d o romorkab tO 11*^11 w . ; h 

p r o g r a m s . S u c h a s : 

• Hovea l e o n d l e t s y o u chae i go H « J d e n b a s i c 

in " m a t h e i c c o d e " u r o g r a m s . (Cven t h e 

B a s e m e s s 3 9 * s «» »>- S ^ c l a ^ R O M w i n l w 

• e veoed ) . C o u l d 'ovtvv c ' u cx i n a m o g ^ i v n 

J u s t lor I o n . a g u m » w » c h a n g o r j i o u « ; 

W r i t t e n b y O r s e n C a r t " 

• P u t s Hoai l 'MS i-«i Hi-,vlHrir>s-r. i« i t < v J v t o 

l o o< i i n t o M a g i c M e s s a g e or m a k e i h o m 

rixady 10 u a n s f e r t o » O i v c ^ W n l * \\n rod-iv* 

• W a l e s FALSE lev a n y p «ogs ! so w 

S T O P t h e U N S T 0 P P A B L C S ) . 

l o a d M A G I C - W C S S A C E . p lay i n cxof l i .vn a n d tfce 

M a g i c m e s s a g e s w i l l a p o e s ' o n v-dco to* y o u to 

reod'Cher»oe 

Pos t f h « » 

O ' W i S . E u r o o c « 5 5 o . O t h o r s i I V W 

IP l oose o rder a s M a g i c M l 

ZX GUARANTEED IDept YC) 
29 Chaddcrton Drive, Unsworth, 

Bury,* Lanes, BL9 8NL 

ATARI HARDWARE 
Ata t i 800 XL + A ta r i 1050 d isk d r i v e 

£239.96 
A ta r i 800XL f 7 9 9 5 

A t a r i 1050 £179.95 
A l l p r i ces i n c l ude VAT 

p8tp is tree in UK 

Please send chequos/PO's to: 

SJB Disk Supplies (Dept YCO) 
11 Oundle Drive 
Wollaton Park 

Nottingham M 

NG81BN — * 
Tel: (0602) 782310 

tV UNLOCK YOUR AMSTRAD it 
with AMSKEY 

Easy to use, util ity program removes protection 
and al lows listing, studying and copying of your 
precious software. You choose, loading speed 
and protection of your back-up copies. Fully 
automatic, header reader with on-screen instruc-
t ions and prompts. 
FREE PEAK A CODE PROGRAMME. Al lows you to 
find the messages and words in your machine 
code games (very useful for adventures). 

Only £6.99 including p & p 
Overseas orders please add £1 postage 

Interlock Services Ltd. 
Dept YC 

H 3 n 37B New Cavendish St. K T ^ 
London W1M 8JR. 
Tel: 01-609 8301 

r->'*M TAPE COPIER 7. 
Yes it con be done" Moke security BACK UP copies of The MAJORITY of vour 
SPECTRUM programs including HIGH SPEED loaders, and JFRKY te.iriers with TC7. A 
good "clean ' copy which wi l l hopefully suit your system. Other methods have proved 
limited. 
* include:. BAUD RATE (spccdl measurer. 
* con save high spoocfjnrky panic in "norma l " form for 0RIVE tr.m»for. 
* so many extra features wc con't possibly list them here. Just try it and see. As the 
market loader we can't afford to let you down. 
COST ONLY £6.50 (or £7.50 with MT6 ̶ sec below) 

MD1b/WD1b for 
TAPE TO DRIVE TRANSFER 

You now have a CHEAP but FLEXIBLE means of t ianstering your programs wi th our 
information sheets and software (not l imited toa small list). Get much satisfaction and 
learn at the same time. 
To transfur most programs to MICRO/WAfA/OtSC drive you MUST hove this program. 
It gives you the tools to convert programs so that they wi l l run on your drive Includes 
ability to cope with v. long programs, can split/chop bytes in one "VAL" creator. 
REMkilt, make Visible, etc, ctc. Full manual with example transfers (also need TC7 for 
latest programs). 
MD l b IWDtb tor disc or Wafadrive owners) costs a mere £6.99. 
EXTRA program to CONVENILNTLY transfer converted bytes directly to nVdrive wi th 
many other features (e.g. alter program names, stop programs, etc! buy MTG at f3 . 
(Wafadrive version is callod WAfATAPE at C4). m LERM INFORMATION SHEETS 
Each sheet gives you the DETAILS required to transfer a selected number ol the more 
difficult POPULAR programs. C2 * SA t . Up to si wet 2 available. 
UPDATE SERVICE: for latest veision on your LERM product vend old tope • large SAC 
to yet a £? REDUCTION. OVERSEAS: add £1 Europe. f 2 othors for each pioduct. SAE 
for enquiries. 

ALI. PROGRAMS CARRY OUR MONEY BACK GUARANTEE (not updates) 
LERM, DEPT YC. 10 BRUNSWICK GDNS. CORBY, NORTHANTS. 
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FRST COflPUTER REPAIRS 
VIDEO VAULT INTERNATIONAL = 

1 0 * REPAIR SERVICE E3 
Spcctnims repaired (or £ 19.95 inc. P o m . Insurance <ind P& PNo I liddrn Extra v ® 
BBC . G>mn»odorc 64. Vic 20. Aran. Quoted for. B 
Are yoti fed up wilh waiting uvekv for your Horor Computer to be repaired!!! H 

Whv not trv the Experts, we offer a full rt-pwiir service on any Home Computer. 

I 
I 
I 
I 

/Ml repairs carry a full 3 months quarantee. plus on every Spcctn im repaired we 
send you a free game worth £5.95 for your enjoyment and pleasure. 

* W h i l e y o n wa i t Se r v i c e b y P r o f e s s i o n a l C o m p u t e r En g i n e e r s . 
* 3 M o n t h s wr i t t en g u a r a n t e e o n al l r epa i r s . 
* I n t e r n a t i o n a l r epa i r c o m p a n y . 
* A l l c o m p u t e r s sent by ma i l o r de r t u r ned a r o u n d in 24 hr» . 
* M o s t S p e c t r u m * r epa i r e d w i t h i n 45 m i n u t e s . 

* A l l M i c r o s i n s u r e d fo r r e t u r n j o u r n e y . 

* O p e n 7 d a y s a w e e k . 

* S c h o o l r epa i r s u n de r t a ken-d i s c oun t s ava i l ab l e . 

* Free s o f twa r e wi th each S p e c t r u m repa i red wo r t h £ 5 . 9 5 . 

* O v e r 8 yea r s expe r i e n ce w o r k i n g w i t h c o m p u t e r s . 

ONLY GENU IN E SINCLAIR PARTS USED. 

Phone today for your free estimate or send your computer to us with £1.75 

(UK E IRE I .O.M. CM.) or £6.50 (Europe/Scandinavia) we will contact you the 

same day by phone or 1st class Mail should vou require quotation first. M M M 

TRADL ENQU IR IE S MOST WELCOME. A C C E S S W L L C O M F . O C ^ J 

V I D E O V A U L T LTD. I>cpt K 2 2 . T H E L O G I C A L C H O I C E 

l 
I 
I 

Telephone: Cilosvop (STO 04574 ) 66555 
140 H igh St. West. GIossop. Derbyshire. Eng land 

F R K K I I M I I YCU K M I I M V I I I N K . C O P I- I KSSONS 
W i l l i the R O Y B O T INK Spe c t r um Ma c h i n c ( "ode Sys tem. S imp l y I vpc in 
i n s t r uc t i ons . d v iK im i c d i sp lays show C P U / m em o r y i n t e r na l w o r k i n g . Sys tem 
comp r i s e s fu l l scale A S S E M B L E R . D I S A S S E M B L E R . D E B U G G E R . I ES I 
I R . O N - I I N E I E A R N I N G A I D w i t h advanced easy t o use fac i l i t ies . O p t i o n s 
i nc l ude us ing p r i n t e r , m i c r o d r i v e . hex o r d e c ima l n umbe r s . 

Cassette £7.95. Cartr idge £9.75, Overseas -f £1.00 

Koybot Drp t N O . 45 l l t i U b r i d g r Road . Ra>Ie i« l t . 
I ssev SSf. 9N1.. l e i : 026K 771663 f o r l e a f l e t . 

T A P E -Commodore 64- D l / K 

AU. THIS i s cuv au:.vr IH::K 

1. 7im>u> Wit *Xt n 11 irMit fcr-. nany mart- t u r bo ' ? to UJ-fc 

tban before e . * . . Nov-iload-., P&vloa<ifr>., P i v l o t d v r i « i t ' i 

p ic ture* . Vlauhtoxd.Hyperloatf , c i t s , A r i e l * . Burner. Micro Cover. 

Ad7coturr I n te r , and lo tu sor«-

2. TBAtl'.t'i.R I I To i r aou fc r Jbo-i* slow ioatl Raac-: to HZK 

nra:npv Mtr» <upy rr.im Di'.k to lli-A u only i uttfci on 

oae tisai d r i ve , copies protected conneEcis l d luk with error tr.nk.-.. 

•1 TIWII0 VUN'J : Thtu i - a -oleelive menu culsor that alao 
n<»w you <iuly inr lu t l f i h r mvi'n * dink turbo with tlx- f i t " , 

r11. n.»»--i you wi-b naiS tfceo turbo load then fn-~. the dlak 

VOTT C.ET AM. •NT:.-: R« OHK :;0PEA DI*X OJTT.v i?- : OO m c x t a u s q & I' 

. i t i i ' t ' L i r n K A T I X T 

TO830 I<EU.'A*J:K U ONLY T 

strrm DISKOPT 0KS.Y TJO.-J:. 

TtlKUO ia.SU UAKER ONLY t lO . 94 

TlUXShat H ONLY ( ft.00 

many f t u : . Horn you can s tore a l : your noit irare rccoruo In otdvr . 

Utni ttirra a l l or by l » t tw r , p r i n t ttx-a nut tn double colnam. Ti l l* 

prograa can bo used to makti i i a t n o f books e t c . . Only 110.95 D i ?k , 

DISK TiOCTon K f u l l 0l».k • U i m r , ru iuvor a r.erarebid l i t e , ed i t 

any block, an-nd any t rack . 11'.'. any track Only tB.0QTa;>«-. 

1 n: . . Uake r i ^ y baclt up foptoi . at t.urti< upvoil f n™ your 

s l o t load pr<'Crasi, n u l l . p a r t . e t c . . easy to u-.e, (It.DO Tap* 

I'I.Mi ni'V A se lec t i ve d isk copter to t r ans fe r only the i v i e s you 

vlsli f r m dl-.k l o <ll<»k., vnry *a<ty to u*IH t7.U0 Ta|i«' 

A 1 ' T X ) > V M l € l E € 

2 0 Por t in o a d o w W a l k : L o n d o n S.fc.2 

I C O M M O D O R E I 
SUPER BREAKER BACK-UP BOARD 

FOR THE COMMODORE 64 AND VIC-20 
• NIW DISK.VN * LOW COSI BOAPD » NIW (XSIGN " LOW COST BOARD * 

wnen a socooa C&M rypo coweUe unit is c o o rwc l o d to t t i i j boa rd it w^i moko 
back -up cop ies of c o a o l t o b a i e a sortwaro. mclua no turtx>/fost loaders 
m a c h no coc io c nc f o r basic, orvd cJata files Very usor friondb/, tt>e back -up copy 
is mo d e on Iho second cossot lo unit while tnc ot i f l inal is loodmo on Iho f rsl. No 
acd i t ionc ! sotnva.-o is n e e d e d Priced a t r 8 . 9 5 plus 55p for p p U K.(Europo a d a 
£1 00. dsov. t iere a d d £200) . Send c f toquo/pos to l order, or a s tamp for full 
details, roi c K f ^ 2 6 N o f t h ^ ^ W a ¦ k 

Danosholmc. Corby, Northants, NN I 8 9DQ 
For onqulr tcs ring (0536) 742622 be tween 3 pm a n d 5 pm 

I C O M M O D O R E I 

THE PROFESSIONAL MACRO ASSEMBLER 
PACKAGE FOR THE COMMODORE 64 (TM) 

Assembler lolv you <?colc. moi«o>n ond onon,0l« iOvnv codc p/oo«oi»> liks ONLY C11,95 
Oif.uMci'^Uoi. Lcli voo duciser liic o4>ir<l ixovwn cod'; fi'twi fio«ii cmTKjry Oi H<re<t)y ffOm <lisV: 
ONLY C10 W 
OisV Moniloi Kood. «ii! eifl wr.V hlo<liv (lonVtodisk. W.ll olio lei you • »uo d<ik <ommor<Ji (copy 
file, xrarch tito oivJ to ool ONLY C9.25 
Mach.r^ (.o<lr Voiilo> All ibr uvual fun<l oi (fioxl. till, lion»l«i, looit. vov<- ol. ) ONLY r ; 65 

ummaiabif Often. SOY VIC WIlOll 
PACMGi fOK ONI Y C7J 95 

ALL jxogtoim oic uvplir-i fti «liili to- 1 o; 2 15-* 1 (J'iV dinr;. 
Include i'li 50 p&pwilh yooi Ctrl 11 

ORDER FORM 

Nome 

A d d r e s s ; 

A v j c m b l c • . L> i s o : ; «mb l e r I . D i ' . l M o n i t o r I M o n i l o i [J 

To. 1 DuV 0I.»P I I T<x 7 ri 
P i ry i rm i l d ^ u ® o n l y M o t <• i x i f o l i l ' - K> I PS S O f T W A f t f 

« < l f ' l o IKS 5 0 r T i V A » F . R l f N T f V F I 11. 

O K 3 6 5 0 O L S r Y K K L . DcN/ .\ARK. 

Hcotc allow va'o6 nvels for DEFIVERY 6C<OOJW poifal tfc<oy\ 
C43 

SINCLAIR QL 
Only £379.J9 

OL COLOUR MONITOR 
Only £255 9$ 

COMMODORE SX 64 
PORTABLE 

(Disk Drive & Col Monitor 
Built in) only £795 95 

PHILIPS 12 Gre«n Monitor 
(Composite video & Sound) 

£85 95 
SINCLAIR FLAT SCREEN TV 

£99.95 
All pricflS include VAT & Fast 
Free Oelivciy IUK onlyj 

Plf-dso seno cncquew'PO * 
to: COMPUTER PLUS 

4b Bridqa StrooL Ncwcosf-e 
Stalls S"5 1RT. 
Tel 0787 622333 

- B A T T L E F R O N T " . the U L T I M A T E 
EPIC IN W A R S TRATEGY G AM E S 
fo r t h e CP 4 6 4 C o v e r s a l l m o d e r n 
c o n v e n t i o n a l w a r f a r e . I n c l u d e s 
f i g h t e r s , b o m b e r s , p a r a t r o o p s , 
t a n k s , a r t i l l e r y , s c o u t s , g r o u n d t o 
air m i ss i l es and t h e ab i l i t y t o s c l c c i 
f o r c e s a n d c h a n g e s cena r i o s . On l y 
£ 8 . 9 5 C h e q u e s / P 0 . t o Z . K a r i m 
S o f t w a r e . 6 0 H e l e n a R o a d . 
L o n d o n E l 3 0 D U . 

* BACK-UP-SYSTEMS # 

* FOR CBM-64 & VIC-20 # 

B y T o i b o n o n i c ( lo /nv»By iHa i i l d * ) ) 

Jlw BfcCK.UP.BOAW> Vk 1 •» tho laEtoit. and 
w a y t o One* i v> t a t iaf>« p<»g<a i i » . W . : h 

Ih'5 l>?ara yoo can c o v v t i CBM c**c«tM deck 
so y o c c o m p u t e r V o n c a n c o p y o D ' O i i u n i o n 

t t » i c c c o a d o c k v.ti i le it IOSK); U o m <fxj I r s t Y o u 

C f i b a c k v o all f a i t q P a r t e m <laii> r.lo-. o l c 

B A C K U P B O A R D M k 1 1 1 0 . 0 0 . • )« . . p i . o . 

WtWI 8ACK UP BOARD Mk.2 NIW 
T h i i n e w ve r s i o n o f our f t m o u * BACK-U P 

U O A H U n o w i « v «>«ys. S w i i c i i ' d ro 

• N O n V A l • <1 o p * ! - ! - , a t I h e M k . l . Sw.i<rii>H l o 

G t M R A T f . o-wvr^ts <s»i 11 J * o u t 

t<AO>lx n o l t v . A i c 10 i c i e f K i a m a c o p y o l * 

(XOflrMn o n i h e ie<o<»<l decV il l i m n ( h e 

Uis\ n » « h i x l f j t n e r n d i i e * a n e i t e r qua l i t y 

c o p y t h a n i r - <wi.>nrt" B A C K U P H O A R D VU. ? 

» » r i < » s i « i H p s a C o m » 3 i i > i w k k . 

K o i u i r v o n i Hack, u p Hf.v<1 .1 pi ••c+'o-.fJ f i c rn u s . 

(O l y in i jd iNcd ro M k 2 ic< E l . 6 5 0 « l . e o f t w o i e 

a"<l i>i<i', 

A2IMUTH Mt AD ALIGNMENT TAPE BY 
iKftRCtPlOK 

Uie trxt taoc with youi '&*' to ad|u>« iho i«oJi 
01 vOo- <lCCk» 10 nvjkv aaclecrv matched p»». 
fu l l ii>-.t<oci«)05 ond xic-#Orivr.t mco'̂ ed l ! 9 5 0 

MK. 1>&D. 

ROM SWITCH tlFSFT BOARD 
T.i t i ns b o a r d « i t h e e x p a n s i o n jxw t o t yiwn '6-1' 

•Mid V0»i •.#< 1-t-l All (>'|>.||.V>|<! M»kuh 
p t o o i w n i IK t t n -.Uirutaiil i r w i sw» tc l i r a n " ! A 

s o cke t lo t a ? / W BK e p r o m « M v o M i e t l f nfl 

^ k i u n t - i n s \up|>W<l ( 10 O O IOIV p A p 

Send >-0L" cAeour PO to: 
TDR80TR0NIC 

40 Ripon Strait. Harkinwxi Lone. MALftAX, Wlrtt 
Yorkshire MX 1 3UG 

' IMAGE ' V.2 - FOR THE E LECTRON / BBC 
'Image' was the ultimate tape back-up copier, now it's even better 

Y o u can be c omp l e t e l y a s s u r e d t ha t t h i s Is o n e o l t he bes t a n d m o s t ab le 
p r o g r am of i t s t ype ava i l ab le . I t c an dea l w i t h : 

Locked ptogtains 
Ptograms of any length 
3 0 0 and 1200 BAUD 
Files 
r s iCt f l codes! in f i lename 

Mul t ip le copies 
False 01 tr ick block into. 
Changing Filename 
Continuous data streams 
Locking and unlocking programs 

It is VERY IMPORTANT IN0EE0 purchasers take note that ' I M A G E ' is tor sale 
str ic t ly tor making B A C K - U P S of yout own software for your own use. for 
protecting your own programs, or as an aid to putt ing software on disk. Any 
person found using the program lor i l legal purposes runs the risk of being 
prosecuted 

To receive your copy of 'Image', send a cheque or P.O. to the sum ol 
A n Astounding £ 4 . 80 to: 

PETER DONN, Dept. (YC), 
33 Little Gaynes Lane, Upminster, Essex RM14 2JR. 

Plwsc state 8BC ci Electron vcision 
V I oivneis o n obljtn V.2 ty srni-ng f l 50 » V I v.i:houl tJje 
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S T O P - R E V E A L 

A un«i¦uir cassotto lor tho 48K Spcctrum. 
Genuinely lets you; 
1 STOP virtually ail programs. BASIC. 
MACHINE COOt <ind even 
MEADERIESS-FII 6S. protocwd or not. 
2. RQVEALs the hidden Basic in Machine 
Codp programs. (Could he duos in 
adventuro oamesl. 
3 LISTS actual Machina Code on your 
video. 
Now you can STOP. LIST. MOOIhY. 
STUDY most Spccttum piograms at your 
leisure. I Arwi cassette is Microdrive 
compatible!. 
Includes a DISASSEMBLER so can 
even study Sinclair ROM. etc. plus tho 
most Advanced HtAUtK-REAOER eve* 
written, plus pages ot SLCRETS Ol THE 
TRADE explaining professional methods 
used to hide bnos/programs, etc. 

YOU CANNOT GET A MORE 
POWERFUL CASSETTE 

(Even STOPS/REVEALS programs which 
are a genuine long). 

POST EG 95 FREE 
tEvro/x- add El. Other 3'cos add £2) 

KERR. 1 ? HIGH STREET. 
KING S LYNN. PE30 1BX. 

I M P R O V E Y O U R P R O S P E C T S 

with skills that employers want ̶ learn 
the easy way with modern home study 

courses irom Ideal Schools. 
MODERN ELECTRONICS 

Tram for succoss in tho fastest ovor 
growing industrial sector. 

COMPUTER PROGRAMMING 
The demand for Programmers is 

increasing constantly ̶ don't miss out' 
For frco booklot writo today to 

; IDEAL SCHOOLS 
IRef YCI7I 
160 St. Enoch So 

asaow Gi UK 
[Tel 04t ?48 5200 

IDEAL 

6 NEW GAMES FOR THE SPECTRUM 

Turtle Panic. Malibu (Surfer). Nudoe 
(Fiuits). MX Attack. Over Tito 
Jumps. Morse Systems: i Copyco& 

Examiner Prog. + 
£5.00 each 

PO/Chcquc to: CDP (Software) 
Dept YC1 "Frecpo3t" Brampton, 
Chesterfield. Derbys. S40 3BR 

• HEW GAMES ALWAYS V/ANTED • 

D U B R O V N I K 
F O R L O N D O N 

I warn lo spend 30 days in July 
in London. For this you spend 
rest in Dubrovnik. I am 28 
young man. Inq. Elektrotech-
nics. Tel. 050-24-229. 

PAREZANIN SLAVKO 
M. Marorice 19 

50000 Dubrovnik 
Yugoslavia. 

61 / 

ZX SPECTRUM. Machine code programs, 
can be uaslly copied. Not to be used on 
copviight sottwaro. Fast, easy only C3 > Ci 
PAP. Tel. Newiy 4598 

FREE M E M B E R S H I P 

S O F T W A R E H I R E 

• VIC 20 • COMMODORE 64 • 
• SPECTRUM • 

SAE FOR YOUR HIRE KIT 

VSH (YC ) , PO BOX 65. 

NOTTINGHAM NG1. 

PLEASE S TA TE M ICRO 

P O W E R F U L U T I L I T I E S 
MST1AB 

SPHOMASTtt! o j tap* copier w*ti .< dif-
ference. it allows you to w tne <cpy 
X a choke or Itirn ipccfli rvvnul. 
I fan o» vtiy lac /^Vj •xcpcrJMS a 

•<•» *11 <t^»«M<1 IMIK 
I Opucn Ccrtroxrv kurl -iKI Irvis 
Ivw 1"<«<J JOO% HKmiM Al> 
Invaluable c«se of xftware 

OIW.Y < :.vs 
r<vr to i*vc uUHy an»* v m y 

TAPE COPIFRS 
Umguc mxr.rv code pfoyjmi (o 
allow Security txv.k up copies ul t ' r 
m.y»ity of prolected software 

Ava teUc Uy ' • " • « ' I M '•!"»<««lul.ni' l l .« i v n 
iteiwn* i v n Cf.VS •K r xMMWAn l «*»» 

TAPE TO DISC UTILITIES 
esc 
A Vffy useful nUlty 10 htfp 
:»yjv- «u£Oom tjpr prcxjrjtm uneo 
your own dlfei ONLY » . « 
ATARI 
A ourt purpose progr*n thx .110.%-. 
onae stage programs to be 
ihiftcd cnio dix includes output ro 
t.ipe Work* cn Jill models 

ONLY €9.95 

COMMODORE 64 
rue Btsr i i am i o» uriorics'On tm* n . wir iniN«»nroi i t t iONAit to toavmor t iuoNAi i 

DISC OIWCTOR V3.0 
At lait .< re«lty powerful : iv mirr xOuliHi(tf/^m InrmporxrS a 
r.*»je ol pnmM fXOVMTK. s • ki Jn "faitcopy Wo just * minute* t<. 
•r«0 .»Kl wite - wh»U <SI>< 'Crror Copy* aucematKaty rt*X. an] writes 
all ettu row ><u fan make a setunQr tuck op e w es.'O cne txr. 
rv-,1 fcro.vrr. -OuUkdlrc" mere n.n naivei asc OJ3n: ar«r very 
useful "Fl»e Copier' wi«tl»r topyrt) Utis (iinw/ "Track 
and Sett or' ucv.r< tot -.fry ihoxujn prcgom A;-.o ixtuOK me :iito« 
h)iw(U ulilcr-- Vlewbam. r<nl format," UmcnMtfi, DIM Monitor, 
Menu Maker. tn.tr., Relttle. R.o-.m». ^MKlwr. DIM lo Tap» 
a-»3Tldy ir^vx,;,.^- I'AI >vumuit iiAvDne !JiW!.v SuJVlrd •><!iv 

Vji nsinKdant OKtY U9.9S 

load fauMot !'» 
moat »of>feJitJc«t»a .Hit.jrjTi ci 
tys» *Mrt yCK. to predice "lufbo 
iMlnj VT>M;I"> O* i»<i»t jrsjlr ««] 
multipart so«tw.we inx icot Indr-
pendantty' >'I • limp«*!owe 
no programming txin n«e<SoJ 
I'ample lean ricrtDOOii tr ivcr-v 

i ISOmi ''^ii ̂  
Xner .-OOO KAJI A w»ry proTri • lonal program. 

ONLY tt.95 

ROCKET 
Fed up waiting lor prcj'jms » 
I0M arvs > Cocke: >s a Utrttv for 
the proorammer. speedi up>'OJd'-̂  
a-*J i.iyiojtjyvOcut 8 times sMWe 
SM OllOwfltf lex norrMl oprr-' 
fll-irr. Dori not •"-. i I 
<Y ItAMC J-. ftj wedgr is uvrd Pro-
y^niv <.T- also Or vsvh h«J»l ip-ecJ •.yurnt!'reload Indr-p^n-
dandy A in« LI¥ -^riftf, (WO-
y^nrnen IIJVP no diu criwe 

ONlY</.«S 

OMCMMSC 
MOW IVIX RASTRN 

• *i> ydw IV*I dî  awmi ' i !•«> new 
ti«»4 Mlf/M 4 HMMM 1i« 

"Vi sper-j A h-".ti> fiat atom to 
aK<lip -<«r • menu and lail loading 
your own dlKI A>v.: ri:U»\<»rrnii«t)r' 
• • •.••'•.<•• -• .•/. On (fee with THseo* fTXE 
•-Kc todiC uratyl arxit.->n w<iy o' !.it 
•ecc ox craofjn'- A muit ice -Ml <>v i>'.r 

ONLY tt I.9S 

onco 
THE to one ununr 

a r guarantee iimi trv» n tr^ belt 
r.-f«* :o cl*x nine/ on tr* purler! 
Very easy to uie no program-
ming knowledge needed 
Am<T-v<Kv*ty njnoiri drvxe num 
err-, jrsa run jar pro.-jr.vrr. l-ro 
qra-,-. auto load .ir>: run nr<e 
rrai-.'ejrod .•<••1 can .siscr Oe nvwe W 
laittoad Mtl> Oukktflu >rji>3, 
icr nvkn •) fr*r mm <Jnc prograen 

OMLYt«.9S 

BIOMOUTH 
HIP superb new speech 
synthesis program f<y try "M 
Uvn '•.i>rak #> •> ba-.ir conv 
rnarxl Very easy to use can DC 
incofpowwd mto your Oavc pro 
grams Words enirr̃d 
pttqrMc f rgiKii. * JS t'»ey 
SOurx: thCffTixir vsXalMtUry is 
unlimited Great fun ,'rv3 
grvxl for imrpnvs 

ONLY £7.95 

3M S C O T C H DISCS 
l i f p tw guarantee Bo* ol Icn 
SVUU tl*.00 UVUI) U5.00 

Tap* Back Up Device 
Muring rrj. WHK psn >JJI>'-.-
I'.-'I 10 n\»r Nil uw . u' -turtoo' 
iAiTM«r* Ir-r. "U.e CAM 100t MKC«»» 
lul RtoareixreUIOM.rauriirrtriln Ire 
. >i4 , A ^mrrjirf - or»Mi 
mm MM • ' • 'WI Mr.b-toulnj 

Il-rocli'" r«liM>HMIt r-rywl 
«»UU>0»It>r Ofr 

OMIT RU.vs 

sprcrnuei 
rr\ ^rr vmr.Vc/M ant^ j . /.« 
•>!»• « .-rilK •• kr Sprrrrwx 
truv 100*v .U...1.N.I 

ONI Y CIJ.95 
IwiNrwiitDim 

fomtnonm IOMKIKM 
' —1-—•' '>i- IWWiW 

OATAMCOeOM * tfuvrf 

AM f^n iwfiM— ear • VAT. lena cn«e»« PettM O'Mr or Cirdii Card Ma. C.ren c«<̶ e«n «¦¦*IM e, PMM C<e«ri •maw. » » IM<|> 
u> «OO«I IIKURT L>MRM r—rtn »IMW. f a'o 1 "Wmnrt. «MMR 
IWIM U N l*r WIUL. FT W »•*•' I * 1 > M u . 

M I C R O CENTRE M I C R O CENTRE 
BRIDGE STNCET. EVESHAM. I IS* Pf (ISHOHE IN3A0. 

•VORCCfTCftlMIPf COTTimOCf.aiRMMCMAM, 
Tcliem«9«4l Tell 011 -«5*4M4 

AMSTRAD 
THE ONLY SERIOUS AMSTRAD COPIER 

COPY TAPE V2.0 
Copies more than any other copier 

The only one that copies headerless programs 

Choice of 10 fast reliable speeds 

Removes protection 

Integral header reader 

Easy to use. full instructions 

THE ONLY ONE THAT WORKS 

Only 6.99 on tape or C 13.99 on disc. 

S I R E N S O F T W A R E D e p t Y C 
7 6 B r i d g e S t . , M a n c h e s t e r M 3 2 R J 

A M S T R A D 

ASTROLOGY 
f o r b e g i n n e r s 

o n l y £ 1 1 . 5 0 
A Starter Pack comprisinn a simple 
prooram to calculate a horoscope, an 
introductory booklet & 2 self-teaching 
programs (how to iniorpret the horo 
scope}. 

No previous knowledge 
required 

48K Spectrum, OBC/Elcctron, 48K 
Oric. Dragon, Tandy Color. Tandy 
TRS80, Commodore 64/PfcT, Atari. 

Amstrad. Sharp MX80A.-K,'/00, Colour 
Gonio, Vidoo GonicvSystcm 80,'PMC 80 

many mow programs tor 
experienced astrologers 

also other micros 
Do/ programmes / i jn thans in 

Ncdorlandstalige versi^s vetkrijgba.ir 
voor Spectrum. Vraaji Documontatie! 
Cash wi th order (add 50p outside UK) 
or largo s»i> fo i tho free catalogue to: 

A S T R O C A L C ( D e p t Y C ) 
67 Peascroft Road 
Hemel Hempstead. 

Herts HP3 8ER 
Tel: 0442 51809 537 

HELP needed in packaging and mail ing 
hardwsm and software overseas. Please 
•.viite to Corso Scrra Barrio Sanatorio, 
Nueva Hclvccia, Uiuyuuy. 70? 

BLANK CASSETTES 
VfllH IIHRARY CASES 
CIO ci& c?0 C30 

10 3.65 3SS 400 4 0r> 
ro U.00 MID 1430 14 30 
100 7\,W Si) 00 71 00 77.00 

fully niCluSiv. <COO (rSp i-'Ha) 
fi<ipwMM l,i[K-i Oon't Soltlo for loss' 

5'/4 DS/DD DISKS 
10 (or fl3.00 fully «-C 

10 lor ri3 50 -IK. rustic C.nse 
a a • 

RING US NOW) comi (WU4 
UK HOME COMPUTERS (Dept YCI 

87 CHURCHWARD AVE, 
SWINOON. WILTS SN2 1NM 

Z X S P E C T R U M R E P A I R S 
a i t C K IH tS t f-ACIS 

I FAST RELIABLE SERVICE 
2. QUALIFIED SIAfF 

3 3 MONTI I GUARANTEE 
• • FRcE POSIliK • -

Send your machine only 
Plus a chr<¦up>PO lor C19 95 

To: MICROTRIX 
24 Gt . Moor St. Bol ton, BL1 1NP 

Tol. 0204 398176 

BLANK DISKS 
SJB S U P E R S A V E R S 

5 ' A " b lank d isk 
(bu l k packcd by m em o r e x ) 
10 single s ide /doub le dens i t y 

£12 .95 

i nc lud ing f ree plastic case 
10 doub l e s ide /doub le dens i t y 

£16 .95 

i nc lud ing f r ee plast ic case 
50 ss/dd in a pe r spex 

s to rage b o x 
£59 .95 

SO ss/dd it) a pe r spex 
s to rage b o x 

£79 .95 

All prices include VA T 

p&p is f r o o in UK 
P l e a s e s e n d c h e q u e s / P O 
t o : 

SJB D I S K S U P P L I E S 
( D e p t Y C O ) 

11 O u n d l e D r i v e 
W o l l a t o n P a r k 
N o t t i n g h a m 
N G 8 I B N 

T e l : ( 0 6 0 2 ) 7 8 2 3 1 0 

S P E C T R U M K O P Y C A T 

Vers ion 3 

Simply the best < tipyinjianv IrVJNk Spcctrum piogiaiu is now ,i\ easy as 1 < )A I luir. .unl 
SAVI-inj- >»»ui nsvn pn»;-r;nn\ 
I.sen unstoppahlr ptuglailis can mm Ix- ha. ki'il nil on In .1 Itt-xh l:i¦i.-

N'K.U M-.ATURIvS 
< <»iiliniK>UN I.OADinv ̶ Mullipait ¦»n»j'iamv mpi. % m one }:«' 

"MiHI-. Iiytc pror.riims hackcd up v:r.ih 
Repeal <'<I¦MCN 

plus much, much more. 
For lli''4KK Spi-ilium nrilv l-l ^ 

M I C R O D R I V E K O P Y C A I 
T ianxtci Your cavsctte voltM.ue 01II11 Munxl i ise simpU .mil T IMIV 

Automiiikvilly lelOi'atcv machine eodc propi.ims 
Stops an«l reveals BASK" puijirams 

I SSI M l At l l l t t IT'Y t-OK MK 'RODRfVF TRANSH-U 
I or th'-LSK Spcctmm onlv C4.95 

Both pri>crams ineluite FRF.I-. Hi-.uli i RcaiK'f pm^ram 
Despatched t»y l iisl Class return of post 

MKDSOFI 
l>. ,.l \C . I f ) Hnv S4. Itasiu^sloke, Hampshire, RC25 2I.W. 
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- MAXAM -
FOR THE AMSTRAD 
THE COMPLETE CODE DEVELOPMENT 
SYSTEM FOR THE AMSTRAD CPC 464. 

* ASSEMBLER • MONITOR • TEXT EDITOR • 

"The Amor system is the best editor/assembler to 
be released for the AMSTAD so far" - PCN 100 

"For flexibility and ease of use, ARNOR is easily the 
best I have seen" Pop. C. Wkly Vol 4 No 8 

"assemblers.... look no further, ARNOR's is the best I 
have seen... by far the easiest to use and most 

friendly I have come across" 
- Computing with the Amstrad. April 1985. 
Now ava i l ab le in ALL THREE formats 

Tape (only) £13.50 
Disc £26.90. 

16K ROM + multifunction adaptor £59.90 
(All prices include VAT, p & p) 

Cheques/POs to ARNOR Ltd Dept YC 
PO Box 619, London SE25 6JL 

-Overseas - no extra • Trade enq's welcome -

Make MAXimum use of your AMstrad 

Hotline 
01.653.1483 

LEVEL 9 ADVENTURES 
for 32 K or bigger versions of 
AM.STR .M) BBC* SPECTRUM 
CBM64 MSX ENTERPRISE 

MEMOTECH ATARI 
Colossal Adventure. Adventure O u o i . 
Dungeon Adventure. Snowball. Return 

to Eden, l.ordsof Time. All text 
adventures &J.9.5 cassette or (CI I  l>5 disk 
BBC & CBM only) Also Emerald Isle 

craphie adventure £6.95 cassette or (CX.VS 
disc BBC& CBM only) 

QUAZAR COMPUTING 
29 Western Road, 

Newick, E. Sussex BN84LE. 

MICRODRIVE-WAFADRIVE 
TRANSFER TAPES 

Transfer majority of your games to 
WAFADRIVE or MICR00RIVE us.ng the 
007WD or 0 07MD tapes. These use the 
Semi-Automatic method proved to be 
the MOST successful available. Includes 
transferring of Headerless programs & 
programs in map area. 
NOTE: The 007 programs do NOT just 
copy a few listed programs but copy so 
many that it is not possible to l»»t them 
oil. For absolute max imum transfer 
ability Newslet ter Club covers the 
d i f f i cu l t , longer & the Hyper-Load 
programs. Includes: 
VUFILE. H088IT , SCRA8BLE. ALIEN 8. 
DECATHLON. BRIDGEPLAYER. etc. . 
etc. 

097WD or D07M0 on cassette ̶C5.95 
0M7MD on CARTRIDGE E7.9S 
O/seas, Europe - 55p. Others + £1 .55 

MICR00RIVEIWAFA0RIVE EXCHANGE CtUBS 
Membership is ¦ust £6 for 12 issues 

(£9 Europe. £12 elsewhere). 

Technical 
01.852.2174 

MULTI-CHOP PLUS 
BYTE-COUNTER 

A suite of 6 oxnemety useful and easy to use 

ptoarams wh ich let you c lx ip programs 'Mo 2 Of 

mo ' e p ^ t * ready tor transferring on to either 

Microdrive. Wafadrfve or Discdrive Or v m p t / use 

:o c hop off Screen so p<os 'am» load faster 

Your programs con be split into: 

1. Just the first 6 0 1 2 ISere««». 

2. All except first 6 9 1 2 . 

3. Fust 4 0 0 0 • Romair-der. 

•1. 4 0 0 0 • Remainder lea* s o e e n 

5 C»n reduce Supor long pfogrwnt up to 6 6 2 7 9 

Bytes d o w n to s ue 

Has Been used to successfully put MONTY-

MOLE & POGO on Microdrive. 

Includes a Header-Readei and Byte counter 

w h i c h c a n oven g i ve the : e n g i h of 

Heade r lMvFUM. 

POST £ 5 . 9 5 FREE 

O'Seas. Europe * 5Sp . Others - C I . 5 5 
(Picase oider as MULTI-CHOP) 

ZX-GUARANTEED (Dopt YC) 
29 Chadderton Drive, Unsworth, 

Bury, Lanes. BL9 8NL 

Spectrum Repairs 
£16.9") inclusive of labour, part};, p&p 
etc. ZX81 for £11. Fast reliable service. 
(Av. repair 24 hrsl by qualified engin-
eers. Send computer only to: 

HS COMPUTER S E R V I C E S 
2TheOrchnrd. Warton. Preston. Luncs. 

PR4 1BE. Tel. 0772 632686 or 634897 

ATAR I 
4 0 0 / 6 0 0 / 8 0 0 / 8 0 0XL 

Tape to Disk Utility. 
Transfer single AND mult i -s tage 
" b o o t " tapes to disk and then run them 
f rom a fast, auto load menu. The ony 
one that can handle up to f ive stages 
£12.95 inc. 
Tape Copier. 
Easily dupl icate s ing leanr i mul t i -stage. 
M/C. BASIC, oven non-standard format 
tapes. Opt ion to save copies at faster 
baud rates. £6.95 inc. 
Cheques/PO t o C. Gibbons. 170 Brad-
we l l Common Boulevard, M i l t on 
Keynes. Bucks MK13 8BG. 

AMSTRAD 4 6 4 
8 INARY B A N ANA 
MAGIC PEN 
Fill or sketch and save to file. 
Loaders al low posit ion anywhere on screen, even half on. Loaders included £4 .95 
SYMBOL 464 
Re design your character set the easy way save to tape and/or 8inary readout £3 .95 
BIG LETTERS 
Can produce very large letters, pictures etc.. w i t h symbol 464 or standard a.s.c.l. l . 
character set. Loader program included £3.95. 
LITTLE LETTERS 
Ten to a file 9 colours in a sixteen by sixteen pixcel letter or small picture, than enlarge 
X2-X4 loader programs supplied £3 .50 
THE ARTIST 
Over 2 0 funct ions plus airbrush and Binary screen dump to tape. Includes text for t i t les 
etc. loader loads on screen whi le cassette runs £4.9S. 
DETAILS 
Add a disk lacil i ty to your cassette system w i th this unique program. Nov/ you can use 
C-60 's or 90 s. How did you over manage w i thou t it? £2 .95 
Trade & export enquiries welcome. 

Binary Banana c/o Pi Tec Ltd. 

Park Crescent , Peterborough PE1 4BG . 

DUST COVERS SETS FOR 
AMSTRAD CPC 4 64 / 6 64 

£6 . 95 
•Msiehino proofed nylon, treaied with onii static 
inhibitor. Gieen.'Bluc piping on monitor cove/; 
AMSTRA0 CPC on keyboard cover. 
•Please state model. c<X«ui or mono. 
Cover for Tatung-Einstc in £ 7 . 5 0 

Proofed pale grey nylon piped «i black with n am* 

on keyboard. 

Cover for other c ompu t e r s 

Matching proofed nylon with toning p.-iifvj and 

n a m * on keyboard: 88C . ORAGON . C4 .95 . 

C O M M O D O R E . GOLOSTAR . SANYO . SONY . 

TOSH IBA £ 3 . 9 5 . In b lack bu t u n p i p ed : 

SPECTRUM plus £ 2 . 50 , OL £ 2 . 9 5 

Ma t c h i n g covers for Printers 

Amstrad OMP-1. Canon PV.' 1C30A. Commodore 

M P S 8 0 1 . Epson FX-80. RX-80. M a n n e s m a n 

MT-80. Panther OX 109 Shinwa CP-80. C P A 8 0 . 

SeAosho 500 . Texan KPS10 £3 .95 . Brother HRS 

£ 3 . 6 0 and Juk i 0 1 0 0 ol C4 .50 . 

• 4 8 Hour Turn Round U1 Class Pos ta jo . 

ALSO AVAtl ABIE;Monitor, disc drivese!C. and 

flood range of Bu j i new C o m p t e r covers eg IBM-

PC. Apnco t . Macintosh. Olivetti! M-24 

BBD C O M P U T E R DUST C O V E R S 

39 MANSE AVENUE 
WRIGHTINGTON WN6 9RP 
Telephone 0257 - 422968 

TRADE ENQUIR IES WELCOME 

HOME ACCOUNTS. Put your house in order! 
Probably the best home use for your 
computer! Comprehensive coverage of bank 
accounts, credit cards. HP. ctc. Inbuilt 
accuracy chock for all transactions. Project 
cashf low for any period ahead. Available for 
CBM 64 or VIC-20 £8.45 or free details from: 
DISCUS SOFTWARE, FREEPOST. Windmi l l 
Hill. Brixham TO5 98R. Tel: 0 8 0 4 5 55532 . 

477 

SINCLAIR 
Service Centre 

We have lhe spares lor all repairs to: 
Spoctrum. 2X81. interface i . Microdrive. 
Ram Pack. 
You pay £10.00 and parts and return 
postage. AI units repaired to the original 
standard us-'og genuine Sinclair spares by 
our HNC qualified staff. 
A'so available Spectrum memory update 
16K-48K fitted by us £28.50. 

Quantum. 33 Ci ty Arcade, 
Covent ry 

(0203) 24632 

SUPERIOR SPECTRUM 
TAPE COPIER 

The NEW 0 0 7 SPY .s the ONLY copier capable 

Of copying even a full 48K He8der'-ess program 

' Copies multipart pfos'Jtns all n or-! Loading, automatically. 
• Copies programs from 1 t o C 5 2 7 9 byte* 

long ICar. yours|> 

• Copies H e a d e r s * Mo t up to a full 48K (No 

other copier can) . 

• Copies ALL types. Basic. Code. Screen. 
Arrays. Hcaderless. 

• Guaranteed easiest to use 

• Suppl ies w i th FRGC sheets wh ich cover 

sov^rjl Hyper-lo»d o »mac iSold separately 

for £21. 
0 0 7 SPY IS JUST £ 3 . 9 5 

O.'seas. Europe + 55p . Others » £ l 55 

(Please order as 007NI 

ZX-GUARANTTED (Dept YC) 

29 Chadderton Drive, Unsworth. 

Bury, Lanes. BL9 8NL 

Tel: 061-766 5712 

TECTEL ROBOTICS 
CONTROL BOARDS FOR HOME COMPUTERS 
ORIC 
ORlC DUUBRY £24 
1 o l 16 channel controller 
ORIC ADC £34 
Superfast 8 channel analog digital 
scanner, 8 bit resolution. 
ORIC 1/0 port £39 
16 programmable channels 
ORIC PRINTER £95 
26 col, matrix, graphics double sized 
print, ink Et ribbons. 

ZX81 
2X81 DUUBRY £22.50 
1 of 16 channel controller 
SX81 ADC £34 
Superfast 8 channel analog - digital 
scanner. 8 bit resolution. 
2X81 I /O port £34 
16 programmable channels 
2X81 HI RESOLUTION 
GRAPHICS £28 
Stunning results. 

ITEXT SOFTWARE a new range of educational programs. 

TODDLERS (pre school) 
LEARN your ALPHABET 
LEARN to COUNT 
LEARN your COLOURS 
LEARN your SHAPES 
ABOUT the HOUSE 
A80UT the KITCHEN 
ABOUT CLOTHES 
£3.95 each 

Send cheque or Postal Order to: 

M U M S 0 DADS 
ITEXT cookbook (English) 
ITEXT cookbook IChincsei 
ITEXT cookbook (Italian) 
ITEXT cookbook (Indian) 
ITEXT Wine b Beer Making 
ITEXT Cookbook Desserts 
ITEXT Cookbook Confection 
£5.65 each 

TECTEL 
Telford Opportuni t ies Centre. Halesfield 14, 

Tel ford, Shropshire. 
Tel. 0952-581738 

P&P £1.50 for control boards £1 (or tapes 

ZX-GUARANTEED (Dept YC) 

29 Chadderton Drive, Unsworth, 

Bury, Lanes, BL9 8NL 

Tel: 061-766 5712 
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COMMODORE 64 ̶ AMSTRAD ̶ ATARI ̶ MSX OWNERS 

MIDLAND COMPUTER LIBRARY 

COMPUTER REPAIR CENTRE 
Have you got problems with your 

computer? 
THEN CALL US 

BBC. Spectrum, CBM, Dragon 
Mail order or call in 

ENTIELD 
COMMUNICATIONS I.TD 
135 High St, Ponders End, 

Enfield. lYUddx. 
01-8057272 

PREMIER LEAGUE 
48K SPECTRUM 

New ana exosng f&ottoii management strategy 
HIM. For a« enthusiasts Features mcludo: Team 
Sc'octKXI. Training. Su0sMir.es — pus many 
many more. Send SAE Jor dcta-is or only C4 75 to: 
Dept 8. E. & J. Software, 59 Sialnson Ra . Enfield. 
Middlesex 

C O M M O D O R E 64 £120 

TOSH IBA HX10 M S X £190 

BOTH NEW AND BOXED 

01-952 0687 

NOTICE TO ADVERTISERS 
VALUEADDEDTAX 
Would classified 

advertiser's please note 
that 15% Value Added Tax 

must be added to 
advertisement rates 

quoted in this Journal. 

ATARI 
400/600/800/XL 

Cartridge Transfer System 

Transfer your cartridges tape or dec Simp-/ 
P>jg the suppiooC cartridge m̂utator coord rto 
tho cartridge scckcl and load n the tapo'disc copy 
as you WXJ'KJ any other PROGRAM 4FIK RAM 
minimum requ.rod. specify lapo or rfcsc version. 
Nt> mocilicaboos to your cwcuMr required 

Original 40Ctf600 system £15.00 
NEW 60 800XL version £25.00 
Tape to Oisc transfer utility 

COS bssed Single stage twc to disc transfer 
ut.Kty 

Tape to disc £0.50 
Tape Duplicator 

Dvpicate avnosi all of your BASlC'roochne code 
tapes w.icthof they are urge or multi-stage. -t8K 
RAW retorrsnoftecG 
Tape Duplicator £6.00 

Fast Loader 
Rcduce tape loadiog time by rc-rccord*)?; almost 
a!I your sngle.mirt-M.ige 8ASlCmacflire 
codc tapes at a faster data rate (up to 49% faster). 

Fast Loader £6.00 
Prises irdixJC p-5p. Send SAE lor further d'Hâ so? 
these and other unties 
S. Terrell, 17 Cock Close Road, 
Yaxley, Peterborough PE7 3HJ. 

The Publishers take ail 
reasonab le care to 
ensure that classified 
adve r t i s emen t s are 
genuine, but readers 
must sa t i s f y them-
selves that they will be 
obtaining what they 
require before entering 
into transactions, parti-
cularly if they involve 
large sums of money. 

128/128 

All the latest titles on cassette, disc and 
cartridge. 
2 Hire your first game absolutely free. 
Up to £1.75. 

3 Life membership £$.00. 

6 A games originals with full documentation 
7 Games, Business and Educational software. 
8 Return of post service. 
9 Lowest now hard and soltwaro prices in tho UK. 
10 Join now on 14 day money back guarantee. 

4 Hiro charge from oely £1 25 p&p for 'ull 7 days. 11 Over 1.200 games in stock inc many UK imports 
5 No limit to the amount of games you can hiro. 

Send cheque or postal order (or C6 with your one te.'ectton or Urge SA£ for further dera.Js, 
Stating machine to: 

MIDLAND COMPUTER LIBRARY 
M f ^ ^ B 28 College Street 
P. ^ Worcester WR1 2SL 
IT * 1 Tel: Worcester 611072 

TASCOUNT 
routines for 

Tasword Two and Pagcword 
Fast machine code counts words, edits HEIP 
pages and doub'-c space lines. Also pages text 
and adds heode's and.'cr footeis with or without 
page numocrs. Insets bVxxs within existing text. 
Easily merged with a!l Tasword variants. £5.95 
SAE ior details. 
Pogeword enhancement (or Tasword Two 
£9.99. 

Reform Sof tware 
4 Evelegh Road, Partington, 

Hants P06 1DL. 

AMSCLUB 
AMSTRAD USER CLUB 
Attention At no Id it*.-.-:.' 

Join the t»rw3t independert dub toi 
tt)cCPC-4W! 

lo.*: wtkil v.v have tOOdC'X 
Bi-inonthfyupo magazine 

Scftwai&Kstdwaic daixi; xsfromcoi specs) 
suepiio: newt, renews, pjograrrs 

D:ctvjr«oC.'j!> pwi Pal Club 
r.-iininMxMul Momhoi8h:p 

CociipeW»nsacd much moio 
One ycoismesnbetshipU 

<ISo"Atiseaj> 
Sondchc<w<yP O/Euiocboquw 

TO AMSCLUB 
12 Mount Ste wait Street 

Cailulte. St rat Kclydc. Sco4tand 

AMSTRAD CPC 464 cassctte utility. Backs 
up all programs tested up to 84K long. Choice 
of 4 save speeds, and special quick save 
format. Includes header reader and transfer 
to disc instructions. Introductory offer, only 
£4.50. Cheques or PO's to: C. Jones. 64 
Richmond Road. Leicester. 

AMSDISK 
Tope to Disk for 

only £5.95 
AMSCOPY II 
Tope !o Tape 

best available ̶ only £4.95 
AMSNOHEADER 

Deals with headerless files 
̶ excellent program 

only £4.95 
DEEP THOUGHT 

Fastest S best ossembler 
avoilable for Amslrcd CPC 46-1 
Boots competition eosily ̶ £8.95 

ULTRATEC (Computing) 
Dept (YC), 49 Primate Road; 

Plains Farm, Sunderland SR3 1RP 
Trade & Overseas orders wckome 

Tel: (0783) 283550 
Overseas please add £1 

We take pride in our utilities 

™ 3/T/FWftr mm 
COMPUTER 
Class i f i ed Rates 
llnoge: 50p per word (Mln 20 words) ̶ 
prepayable 
(•nop* odv*rt,frt should romploio tho form 
provided to SI OCX CAPITALS. Phono number 
founts oi 2 words. Nam• ond odo'riM to b* 
paid for if i/t*d in odwrtiswnt. Box Numbor 
H required h £4.00 ex fro. 
D i s p l a y ̶ rotes por see (Min 2scc) 
Ono insertion £9.00 
Three insertions £8.70 
Six insertions £8.50 
Twelve insertions £8.00 
Display advertisers snouid provide separate 
copy ond preferably reserve space by phone 
<01-661 3096). 
Me t h o d of Paymen t 
Cheaues etc . should bo made poyob le 
to Business Press International Ltd. and 
crossed. I enclose herewith 
cheque/PO lor 

Pleoso dobit my Access/Viso Barclay 
CordiAmericon ExpreM-'Dlners Club int/ 
/os below 

CLASSIFIED 
ORDER FORM 

Please Insert the following advertisement in Your Computer Classified Section 

LINAGE 
PLUS 
15% 
VAT 

TOTAL LINAGE 
PLUS 
15% 
VAT 

TOTAL 

£10.00 £1.50 £11.50 

£12.50 £1.87 £14.37 
£15.00 £2.25 £17.25 
£17.50 £2.63 £20.13 
£20.00 £3.00 £23.00 

£22.50 £3.38 £25.88 

£25.00 £3.75 £28.75 

No. of insertions requi red]^ ]Box No. required YES/NO 
ILSQ NAME IP/cose include in,fats). 

A0DRESS 

SIGNATURE 

Post to: 
Cut out the order form and return 
together with your remittance to: 
Classified Department. Your Computer. 
Room H2I1, Quadrant House, The 
Quadrant. Sutton. Surrey SM2 5AS. 
(01)661 3036 

Payment by credit card please state address card is registered 
Daytimetel.no 

TH IS F O R M S H O U L D BE R E T U R N E D BY J U N E 2 5 F O R A U G U S T I SSUE 

Company Registered Number: 1615371England) Registered Office: Quadrant House. The Quadrant. Sution. Surrey SM2 5AS 
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Frankly, sir. I think it's 
a load of bull. Anyway, 
I'd rather listen to 
The Archers. ^ a 

Come on lads, give us a break. 
Times is tough for us 
computer salesmen. 

AND OVERSEAS VISITORS 
ALL MAKES OF MICRO 

COMPUTERS, PRINTERS, 
PERIPHERALS AND SOFTWARE 

SUPPLIED AT DISCOUNT 
PRICES. 

AMSTRAD • ORIC • SINCLAIR 
• BBC MICRO • ELECTRON • 
COMMODORE • AQUARIUS • 
EPSON •BROTHER AND ALL 

POPULAR MAKES. 

Ml cm ~ O i l ; 
UNICOM HOUSE 

182 ROYAL COLLEGE STREET, 
LONDON NW1 9NN 

TELEX: 295931 UNICOM G 
TELEPHONE: 01-4821711 

INDEX OF ADVERTISERS 

Addictive Gomes 78 New Generation Software 18. 54 

Amstrad 62 . 63 

Anthoncy Ashpnal 87 0 Anthoncy Ashpnal 
Ocean Software 32 . 0 8 C 

B Odin Computer Graphics 76 
Beebug 4 6 Opus Supplies 91. 94 
Bctasoft 22 
Bondwell 66 P 

Phillips & Phillips 20 
C Picturesque 87 
Caldew 94 P.V. Tubes 84 

0 
Dean Electronics 87 

Q 
Quicksilva 4 

Dennison Manufacturing Co . 6 

E 
E 1 Systems 
Elite Systems 
English Computer Shop 

102 
5 

84 

R 
Ram Electronics 
Railway Magazine 
Romantic Robot 
RSD Connections 

9 8 
84 
14 
94 

H 

Hi-Soft 

1 

38 
S 
Saga Systems 
Silica Shop 

28 
51 

IDS 
Imagine 
Industrial Proccss 

4 6 
Spectrum 6. 7. 8. 9 

IDS 
Imagine 
Industrial Proccss 

IBC 
84 

Swanley Flectronics 
Swescot 

22 
102 

interface 22 -r 
ITS 4 6 

i 
Tho Micro Workshop 102 

K Thoughts & Crosses 10. 11 

Keyplon Computers 1 15 
U 
Ultimate Play the Game 

Kuma Computers 39 U 
Ultimate Play the Game 30 

L U.S. Gold IFC. 24. 34. 75 

LCL 22 
LMT 14 V 

Vector 80 
M Visionstore 4 3 
Memorex 44. 4 5 Vortex Software 16 
Microgold 122 

Micro X 14 W 
Mirrorsofl 100 Walker Computer Systems 102 

Hot* 
lines 
Acorn Computers 
Telephone: Cambridge 0223 2101! 1 

Atari 
I eicpnone: Slough 0753 24561 

Amstrad 
"elophono: Brontwood 027/ 228888 

Commodore CBM 
TH«>phorm Northampton 0636 205252 

Enterprise 
Tplephono 01-739 <5282 

Sinclair 
Telephone Camtwrley 0276 685311 

Tandy Corporation 
Telephone: Birmingham 021 5566101 
ext 33 

Toshiba 
Telephone Camberley 0276 62222 

Making Music 
Re warned, sonic days arc trade only 

so check with the organisers bcfoic you 

wander in and check out all the new 

chip and computer-assisted ways of 

making music. 

The event more properly known as 

the British Music Fair lakes place from 

July 30-An gust 4 (first three days trade 

only) at Olympia 2. Organised by 

l'hilbcach Events, London. Telephone 

01-385 1200. 

IBM PC Users 
Show 
Open to I he general public so at least 

you can wander in and familiarise 

yourself with Big Blue. 

The exhibition takes place at 

Olympia 2 front July 2-4. More 

information available from IIMA1' 
Business and Computer Publications 

on 01-837 3694. 

Quanta l earning Systems of Guildford has been awarded a contract 
by ICI to produce the training manual for the recently launched 
Agviser Information Service. The guide is tor use by British Farmers 
and Agricultural Merchants who have access to the service. 

Using a pictorial step-by-step approach, which won Quanta the 
1985 RITA Award for the best users' training manual of the year, 
the guide is designed to build up the confidence of users in simple 
stages and to provide an "easy-to-use" reference to operating the 
system. 

"Hooves-on " experience for Quanta's chief executive Tony Jones 
as he researches the Agviser Training Manual down on the farm. 

Local, national and 
international micro 
events are updated 
here. 
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Be only at your peak as 
you enter the HYPER 
SPORTS stadium to compete in six IMEW 

exhausting events in this state of the art 
simulation - the officially 

I f = T-z / : } J ^ endorsed version of the 
* 1 N o . l arcadegame. 

Continuing the challenge 
where Track and Field' left off. 

^ i s - J B B m . m . » « " * . » » » • « 



Ocean Software Limited 

6 Central Street Manchester M2 5NS.' 

Telephone: 061 832 6633 
Ocean Software is available from selected branches of. 

WOOLWOKTH W H S M I T H , r i S B , . L A S K Y S . 
Rumbe l ows , COMET. Spectrum Shops and all good software dealer* 

Extraordinary Arcade Animation 
An amazing journey to the centre 
of the Pleasuredome 
Discover the secrets of the 
final screen! 

FREE! FREE! FREE! 
Unique LIVE recording of RELAX, never released in the U.K. 
Exclusively from logegrj) jn fclalqhneP twin cassette pack. 




