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NEWS

20 Hard and soft.

LETTERS

25 Unfair to Eugene; Harry
Seldon exposed; recursion
yet again.

HARDWARE HITLIST

29 Keyboards for the
Spectrum and an RS-232
interface for the Amstrad,
which downloads Prestel
software.

CHART PAGE

3 3 Gallup's top 30
computer games; finding
out the poll position.

SOFTWARE SHORTLIST

35 From the Lord of the Rings
to the Last V-8, plus
Rambo, Commando — all
the hits.

AMSTRAD END ZONE

5 Stan Cartwright has
created an innovative new
grid game for the Amstrad.

CHESS SURVEY

58 More knight-clubbing.
Martin Bryant checks out
contrasting programs and
delivers a black-and-white
verdict.

COMPUTERISE YOUR DROID

68 A chumblie of your own.
John Dawson assesses a
particular range of
personal robots.

SPECTRUM NUMBER CRUNCHER

7 4 A spreadsheet supreme
from Terence Simons.

CBM-84 SNOWBOT

80 Keith Suddick proves that
there s no people like snow

BBC SOFT SPEECH

86 No add-ons needed — David
Hoskins, software-driven
speech synthesis.

HOTSHOTS

91 Ace pokes for great games.
Hints, tips and wrinkles to
get you to the top.

INTERACTIVE ADVENTURES

92 James Hartley helps you
shed your hang-ups when
talking to trolls.

QUEST CORNER

9 Hugo North tells you
what’s new in the field of
CAGs.

CBM-64 TRANSDISK
96 Geoff Hatto facilitates
file-copying with this useful
program.
BBC LOCOMOTION
101 Defend your railway
against aeroplanes and
the C-5s that ate Paris.

- aneR SERIOUS SOFTWARE

KNIGHT CLUBBING

The real inside story; the machines that
never were; the blunders and the shortcuts;
all you ever suspected about Sinclair but
never actually wanted to believe.

MASTERTRONICS AND
HEWSON

Paul Bond meets the people behind Britain’s
most successful software house and lifts the
lid on the next Braybrook blockbuster from
Hewson.

BUDGET PRINTERS AND

cheap as £20 up to about £450. And Simon
Beesley gets serious with utility programs
— including the first example of an
mtegrated program on a home computer.
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 CHEEKAH’S EXPLOITS

Screen and screen again of non-stop
Spectrum mayhem from Julian Woods — you
can even add extra screens of your own
design.

HARVEY SMITH SHOW
JUMPING COMPETITION

Win a Sanyo stereo system plus 30
runners up prizes of Software
Project’s new game.




Thrifty micro
owners choose the

new M'T80+

I< een on saving money? But not
prepared to sacrifice quality and

performance? Then the new MT80+
serial matrix printer has plenty to offer
at a price that will have you rubbing your
hands with glee.

The MT80+ prints at 100 cps and is
compatible with just about any popular
office or home micro. For true print

Ny

flexibility, there’s compressed and
expanded print, subscripts and super-
scripts, bold pring, italics and, of course,
graphics.

You'll have to see the print quality to
believe it, thanks to the outstanding film
ribbon cassette. Continuous fanfold
stationery or friction fed single sheets
pose no problem. Andif you'reina hurry

the quick tear facility is a real bonus.

The new M'T80+ from Mannesmann
Tally. Europe’s leading matrix printer
manufacturer. You'll be laughing all the
way to the bank. Contact us now for our
literature pack.

@ MANNESMANN

MANNESMANN TALLY LIMITED, MOLLY MILLARS LANE, WOKINGHAM, BERKSHIRE, RG 11 2QT TELEPHONE (0734) 788711




The AR COMBAT EMULATOR. pocked with
enching feotures, is by for the foslest, most
reoistic fight simulaior avallable. For the
fist fimea on ahome compter, feel whatits
really lie to fly ahigh performance milfary
¥ ond engoge fanks. missiles, ships,
helicopter gun-ships and two fypes of

Feaiuring over 300 sorife imoges, ACE
nos he smoothest, most detalled cockpit
view of hills, rees and ofher ground cbjecs
everachieved hanksfospecialy
developed Dynamic Grophic Technique
(Ldzds ©) allowing sensational high speed
solid 3D graphics.

In combat, your heod will spin &5 you
skuggie with ine help of the advanced
avionics which nclude o rear-view camera
and radk;, 1o shay diive long enough fo do
some fo 1he enemy.

The unique iwo seat flying oplion (pilot,
navigaiorweapons mon) and Sesco
Speech © which passes vitdl aircroft
condition information 1o the fight crew
without freezing the action combined wih
dynamic focical map, foke offs ond
fiying ond a remarkably reclisic in-flight
refusling oplion makes ACE the uifimate
AR COMBAT EMULATOR.

ACE SCENARIO

A vost invasion fleet has kanded on your
southem shores ond discharged seores of
foriss supported Dy helicopier gurkships
and profected by moblie suface 1o air
missies. Squodrons of enemy fighters give
fhe enemy forces o cover Advancing
homelond, foding no opposition.

ACE—-EXPERIENCE IT NOW!

1-3 Haywra Crescent Homogate

£10.95

INC. FREE WATCH
AND POSTAGE

- AIR - COMBAT - EMULATOR -

- BY CASCADE GAMES -

Youcrethe lostfighierpilot wih only frree
ACE Mark 2.1 mutti role All Weather Al
Temain C)33@ combot aroraf. Bosed ot
andiied aibose, yourtaskisto atiock ond
desiroy the numencally supenior ensmy
lond ond o forces ond dirive them from A
your shores. The findl stoge of the confiict, ;
having aready destroyed fhe enemy lond I -
forcesondshot downthelr airforce, 1o sink
fhe enemy fleet osit evocuates fis defecied Lo
amy. i
ACE — EXPERIENCE IT NOW i

Every compuiergame fon willove ACE- n
st look af hese feaiunes:- i
* 100% opfimized machine code uses of f

i

avalable memory.

» Feaiuring Dynomic Grophic Techniques
[(OVEXPEC)]

» The smoomhest, fostest and mosi defoled
cockpit view of any fight smulaiion.
* Views of hills, Tees, fonks ond ofher

* Twosectopiion-fiy ond
rm-..mmaddo

wiretamed) graphics

& High score saving system. /
* 322k @operction (Al Weather AlTencin). 1%
* Nofe due fo memory imicgions ACE on
the Ci6.ond VIC20 (+8K Romjdonothove
ony ground objecs.

, fk**“'ﬁ;f
; R T e R
RlEE...

Order ACE today and
receive this fantastic

20 KEY MULTIFUNCTION
CALCULATOR WATCH

ABSOLUTELY FREE!!!

PRICE £10.95 (CBM 16 and

VIC 20£9.95)

. Postoge FREE in UK. Add €1 for overseas orders.
- Allow 28 days for delivery.

" lenclose cheque/postal orderfor (S......covvovvinnecns
. to Cascade GamesLid.
- Orthrough any Pest Office by Transcash (Giro No. 655 6655).

b [T ...
(SN SN SN AN I SN G G AN e
e e e e

B - Forevenfasterordering when charging to Access, Barciayeard and i
E - Trustcord Visa use our 24 hr service (Tel. 0423 5044663).
& ENTER CREDIT CARD NO. IN BOX:- [ ] l
g : —— e e e R - VISA J
BE | ocu CCx16 ] QR VIC 20 (with 8K RAM
g [ CxPLUS4 CCx128 expansion)
Plocse fick box
= NAVE
8 ADDRESS
=
) 8 POSICODE
é COLNTRY
‘g Please complete ond send to:- -
" Cascade Games Lid. ‘m
1-3 Hoywro Crescent o ‘3
Harrogate HG1 SBG. Englond £
Tol (0423) 504663 t =
i F?e-c;rs:efei:Noﬁsss& in._ll-l
U man mmm o - - E =
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AMSTRAD ... - on immcaisi ot dan v

Most home computers.

As you can see, the Amstrad CPC 464 is no
ordinary home computer.

For a start, it comes complete with an integral
cassette datacorder.

And in addition, you get the choice of either
a superb quality green screen or a full colour
monitor.

With £100 of free software to get you going
all you have to do is plug
in and start computing.

The 64k of RAM
means you’ll have plenty
of memory to play with.
And there are "
over 200 Amsoft /.
games, that you

can play, many exclusive to Amstrad.

Butgames are only halfthe fun on the Amstrad
CPC 464. In fact using it can also be quite
an education.

The kids can learn spelling and arithmetic
with software like Wordhang and Happy
Numbers.

Whilst adults will love the way it helps around

s the house with budgetting
and accounts.

Put the 464 to work
and it will take care of a
number of business-like

functions, such as
wordprocessing
| and spreadsheet.

WITHGREEN
SCREEN AROUND

£199

AVAILABLE AT ALLDERS - BOOTS - BRIDGERS - CLYDESDALE - COMET - CURRYS - DIXONS - GRANADA - GREENS - LASKYS - JOHN LEWIS -




AMETRAR . . .
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To help you get the most from your CPC 464,
there’s the Amstrad User Club as well as a number of
books and user magazines devoted to this most versatile
home computer.

And your 464 will be made even more complete
with the simple connection of joysticks, printers, disc
drives, speech synthesisers and light pens.

RUMBELOWS - SUPREME DISCOUNT STORES - TANDY - VALLANCES - W.H.SMITH - WIGFALLS - AND GOOD INDEPENDENT COMPUTER STORES

The complete home computer

T e

T ———

But perhaps the most extraordinary thing
about the Amstrad CPC 464 is the price.

Just £199 with green screen, or £299 with full
colour monitor.

For more information about the complete
home computer, all you have to do is complete
the coupon.

| - : YCia412 |
Please send me more information

I Name

| Address

: Amstrad CPC 464

| The complete home computer.
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AMSTRAD

R.R.R £8.95

DURHLL caccacped -

Castle Lodge, Castle Green Taunton TA14AB




300 Stumtri e -
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£8.95 Tapc £12.95 D5

3D Graul e
£9.95 Tapc £13.95 Dise |

When it comes to computer games
you can't beat an Amstrad.

3 Boxmg
£9.95 lape £13.95 Dis¢

We've enlisted the help of some
particularly wicked program designers to put
our entertainment software range together.

They’'ve come up with over 200 Arcade
and Adventure games.

Many of them exclusive to Amstrad (like
those shown above). All of them mindbenders
you'll find hard to beat.

And all at prices that are as competitive as
the games, from £12.95 on disc and £8.95
on tape.

But the software is only one of many good
reasons for buying an Amstrad computer.

The 64k CPC 464 computer comes
complete with built-in datacorder and a
choice of green screen or full colour
monitor.

The CPC 6128 is a big memory 128k
computer with built-in, fast-loading disc

AVAILABLE AT ALLDERS - BOOTS - COMET - CURRYS - DDIONS - LASKYS - RUMBELOWS -

£9.95 Tape £13.95 DiSe

drive and again, it's own colour monitor or
green screen.

Both are available at an all-inclusive price
you'll find hard to match.

In fact, with Amstrad’s unbeatable
software, unbeatable hardware and unbeat-
able prices, how can you lose?

Yorsa
Tell me more about the Amstrad range of software._l

Name

Address

Amstrad.Loads more fun.

Amstrad, PO. Box 462, Brentwood, Essex CM14 4EE

—_—

SUPREME DISCOUNT STORES - TANDY -

WH SMITH AND GOOD INDEPENDENT COMPUTER STORES



TRADE ENQUIRIES: Anirog Software Ltd. Unit 10 Victoria Industrial Park Victoria Road
Dartford Kent (0322) 92513/8
MAIL ORDER: 8 High Street Horley Surrey Horley (02934) 6083 (0322) 91649/92518

Payment By: ACCESS/VISA /BARCLAYCARD CHEQUE or P.O.
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JUST YOU AND A CAR NAMED
“KITT...
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THE ULTIMA

| SPECTRUM 2{81(

MODORE 64

‘95

SPECTRUM 48K\ ' W W SPs . 'AMSTRAD
Ocean Software Limited. 6 Central Street, | e5ter M2 SNS. Tclephone 061-832 663*3 Telei 669977 Oceans G
Ocean is available from selected branches of:
belows.Greens. Spectrum Sho‘ps/‘nd all good software dealers. Irade enquiries welcome.

W WHSMITH " £ WOOLWORTH LASKYS.
-
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Strap yourself into your ejection seat and get
ready for modern iet fighter combat with F-15
Strike Eagle!! F-15 features superb Three-
Dimensional graphics, F-15 manceuvrability,
computer assisted targeting including a modem
fighter HUD (Heads Up Display), airborne radar,
air-to-air missiles, surface-to-air missile defence,
ground target bombing, full aerobatics,
and multiple combat scenarios. F-15 will thrill
and challenge you and give you the chance to

Mpumwwmmmdu
mistion rmmwmmmh-mm

F-15 STRIKE
EAGLE

prove you have the “Right Stuff” of an EAGLE

fighter pilot!!
F-15 COMPARISON
“Real't  F-15Strike

Feature F-15 Eagle
1. Multiple Weapon Systems
® Cannon Yes Yes
& MK-82 Bombs Yes Yeos
® Air-Air Missiles Yes Yes
2. Sophisticated Electronics
® Heads Up Display Yes Yes
® Radar Yes Yes
® Electronic Counter Moasures Yes Yes
® Inertial Navigation Yes Yes
3. Real Combat Missions Yeos Yos
4. Developed and tested by

Real Fighter Pilots Yes Yes
8. Rerobatic Flying

(Loops, Sphm and Yo Yos) Yes Yes

C-64/128 & Atari Cassette £14.95
C-64/128 & Atari Disk £17.95

US Gold Ind.,
Unit 10, The Parkway Industrial Centre,
Heneage Street, Birmingham B7 4LY.

NATO-COMMANDER

Pin on the four stars of a Nato General and
defend Europe in a heart pounding, accelerated
Real-Time war simulation! React to the combat
radio, teletype, and news service messages from
the battle front, and use your full continent
scroiling baitle map to deploy, manoeuvie,
and command the battle units, including
infantry, armour, helicopters, air forces,
and tactical nuclear weapons in real time to stop
the ever advancing Warsaw Pact battle units!
Nato Commander is great fun and challenge for
wargamers and arcaders alike!

SOLO FLIGHT

C-64/128 & Atari Cassette £9.95
C-64/128 & Atarn Disk £12.95

Solo Flight is an outstanding flight simulator
that will provide you with the thrll, excitement,
and joy of fiying your own aircraft. Solo Flight
uses superior three dimensional graphicsto
provide realistic take-offs, landings, and cross
couniry navigation under both visuaiand
instrument flight rules among 21'different
airports, in three different geographical areas of
the United States. Options include touch and
go's, visual or instrument flying, full cockpit
instrumentation, dual VOR navigation radios,
an instrument landing system (ILS), multiple air
navigation maps, four difficulty levels,
and emergency procedure practice. In the
game mode the player uses his supernor skills to
deliver the US. Mail quickly and safely among
the various airfields. This simulation is a realistic
trainer and outstanding fun forall ages!

C-64/128 & Atari Cassefte £14.95
C-64/128 & Atari Disk £14.95

3
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SPITFIRE ACE

Strap on your parachute au:d man your fighter!!
Save London during the Blitz in your Super-
marine Spitfire!! Fly loops, Immelmanns, and all
the real air-to-air combat manoeuvres using
outstanding, out of the cockpit 3-D graphics!!
SPITFIRE ACE (European Theatre) provides at
least 9 different Combat scenarios and fast
' paced action that puts youright on the edge of
the real personal danger of being shot out of the
sky!! For 1-4 players!!

C-64/128 & Atari Cassette
C-64/128 & Atari Disk

See, feel and hear all the action!
Kennedy Approach is the FIRST simulation to
include realistic high-quality speech right from
your computer. Bad weather, m flight
emergencies, instrument faxlums ‘and other
variables provide an ever changmg
environment. You control the action’in the skies
of our busiest airports, twenty diﬂgmnt aircraft

rn“}r' "\o r-n“nngwjrn“ at ﬂ‘ln umo ﬂm# :‘nfi may

be vying for the same runw;y'

MIG ALLEY ACE

MIG Alley Ace is an exciting and action packed
split screen head-to-head aerial combat flying
simulation. The game allows two players to fly
against each otherin their own jet fighterand

each receive outstanding graphics and flight
information as if they were in the cockpit of their
own F-86 Sabre Jet. The game play consists of a
series of actual fighter pilot manoeuvres,
from loops and High-G turns to Hi-YoYo0's, as
each playar attempts to centre his opponent’s
aircraft in his gun sights and shoot him down.
Additional game options include a solo mode
against one to three enemy aircraft, and a co-
operative mode where two human players can
fly against two computer controlied enemy
aircraft. Five actual Korean War scenarios are
included, each with five different skill levels.
MIG Alley Ace is an outstanding simulation that
requires superior fighter pilot skills and guts to

KENNEDY
APPROACH

You will hear both their radio calls and your
broadcast messages in high-quality speech.
All commands can be given using the joystick.
This simulation is immediately playable and
enjoyable. The safety of hundreds of passengers
is in your hands as you guide jet airliners,
pnvate planes, and even the supersonic
“Concorde"” to and from their destinations.

ARE YOU READY TO TAKE CONTROL: ..
YOU'LL BE GLAD WHEN THIS SHIFT IS OVER!!!

survive and win the Silver Wings of a Jet Ace!
C-64/128 & Atari Cassette £9.95 C-64/128 & Atari Cassette £14.95
C-64/128 & Atari Disk £12.95 C-64/128 & Atari Disk £17.95




Enter the world of computer adventure.
Each adventure takes several weeks to
master, providing hours of fascination and
intrigue. You must use your imagination
and logic to unlock the mysteries of each
adventure.

Map skills are essential; each adventure
contains full-colour computer generated
images which lead you in every direction.
You’'ll need to muster up all your wit and
logic and perseverance for each of our
adventures will prove a test to your
imagination and ingenuity.

The Wizard
& The Princess
from Sierra On-Line

Become the hearty and steadfast
adventurer who rescues the fair princess
from the dreadful wizard, Harlin. He has
taken her to his towering castle beyond the
great mountains. You must outwit and
outmanoeuvre the mystical power of the
wizard which has grown dark and potent
through time. Begin your adventure in the
village of Serinia, but take heed, everything
is not as it may appear.

Exodus-Ultima Il
from Origin Systems

Upon escaping the crumbling ruins of
Shadowguard, the black fortress of Minax,
you lay your weary body on the now-
sacred ground. As you rest, you remember
your first encounter with the evil wizard
of Mondain, whom you later tracked
down and destroyed. The existence of his
apprentice, Minax, was soon revealed and
the crusade was begun again. Younger
and more cunning than her mentor, she
has been much more difficult to vanquish.
But now your sense of accomplishment is
touched by a chilling fear. Have all vestiges
of evil been removed? Somehow, you
sense that your trecherous foes have not
been eliminated. Without further feats of
skill, daring, and perseverance, all of your
past accomplishments may be lost. You
stand up, prepare your armour, and walk
to the dimension door. Stepping in, the
hunt resumes.

BORED WITH SHOOT”

An Epic Fantasy
Role-Playing Experience

® Up to 20 character roster
® A 1 to 4 character party
® Individual player movement
® 16 long and short range weapons
® 8 armour types
® Magic weapons, armour and items
® 32 magic spells
® |1 character classes. 5 races
® New combat mode
® New ship to ship or shore combat
® Full colour visuals throughout
® New advanced dungeon graphics
® New animated outdoor graphics
® Sound onloff toggle
® New navigational strategies
® Adventure style verb entry
® New astrological influences

Ulysses
& The Golden Fleece
from Sierra On-Line

Protected by the gods, the “Golden

“VENTU

\Wizard & The Princess C64 Disk £14.95

Exodus-Ultima IlI Co41ATari £19.95
Disk

Ulysses C64 Disk £14.95

then il)
[
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Fleece”, legendary treasure of ancient|
mythology. has been kept from man for
many decades. Many valiant men have
attempted its recovery, but none have
been successful in possessing it for any
amount of time. The setting is ancient
Greece and YOU are Ulysses. The king has
requested an audience with you, to assign
you the task of retrieving the “Golden
Fleece”, and returning it safely to him.

On your voyages you will encounter many
of the same foes dealt with by your
predecessors. (The wicked “Sirens™, whose
beautiful songs lure unsuspecting seamen
to their deaths on the island’s trecherous
shores: the Cyclops, son of king Neptune;

Pluto mythological god of
o

the underworld and
others). Highlighting your @&
journey is an encounter
with the magnificent
winged horse “‘Peg-
asus™.




W UP SPACE INVADERS ?
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Legend acclaims Ulysses as the most
daring and skilled seaman of all time. Clad
in a pocketed “toga’ and chain armour, it’s
up to you to prove it!

Mission Asteroid
from Sierra On-Line

A terrible tragedy is about to happen... An
asteroid of incredible size is headed for a
direct collision with the Earth. The
predicted impact could destroy all life here
— unless something is done quickly.

As an astronaut, it’s your duty to rocket to
the asteroid and attempt to alter its course.

UNNNOWN

There’s no time to lose! If you don’t do
things exactly right and travel fast enough,
there will be DISASTER!

The asteroid will collide with Earth at a pre-
determined ume. You are wearing a watch,
which, if checked periodically, will let you
know how much time you have left.

If you're quick and careful, you will save
us all from oblivion. If not, don’t bother
landing on Earth again, you will have no
home to return to... Good luck!

Lucifer’'s Realm
from American Eagle

By some tragic twist of fate your departure
from this life leads not to Heaven as
expected, but a journey which deposits
you in Helll

On coming face to face with Lucifer you
find he is strangely kind to you. A path to
Heaven can be yours but tread carefully —
this journey is littered with the likes of
Adolf Hitler and Benito Mussolini.

Masquerade
from American Eagle

It turned out to be the toughest case of
your detective career. Clues have led to
nothing but dead ends. Nobody is talking.
Meanwhile, the crime boss you are after
is still operating from somewhere. You're
about to throw in the towel. But wait!
Something breaks. You trail a stooge of the
crime organisation to a cheap, seedy hotel,
hoping to pump some answers out of him.
You break into the hotel room and with
the butt end of your trusty .44 magnum,
you knock him cold. This could be the lead
you’ve waited for. Maybe, just maybe, if
you could find some clues...

Mission Asteroid C64 Disk £14.95

Lucifer’s Realm Cb4iAtari £14.95
Disk

Masquerade C64 Disk £14.95
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ALL AMERICAN ADVENTURES
UNIT 10,
THE PARKWAY INDUSTRIAL CENTRE,
HENEAGE STREET, BIRMINGHAM B7 4LY.




AMSTRAD CPC 464

- L — RS Y

THE mﬂ?‘ﬁk&,

“CYBERUN”, “GUNFRIGHT”, “NIGHTSHADE'recommended retail price £9.95 inc VAT.
Available from W.H.SMITHS, BOOTS, J.MENZIES, WOOLWORTHS
and all good software retail outlets. Also available from
ULT]I'[A’IE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU
(P&P are included) Tel: 0530 411485




/0
/ .

/.
TANS

® Blue ~Nargath ooz.un_&of ). =< MEGA SECURE Madrag [genetically boosted saurian] + Uwﬁzo

o all times. V. :w: zamﬁo:_ﬁm Qoa B> Access via m PR Wiramme co 7 cealed in game Pack [ Who would think of a Police box?
3 =
@

sn

OF TERROR

t status

AND THE MINES

i~
S

COMDe

1

&)
16HO} * @
L se ingisible cat+code: string & etc.Full cerebral

ir

AP UL+ OGO -

s) OH,

.
B
ere———

O, Fi

HN),

'C

(Ur, (A®

Zi
uiedq o 3un) Aejday uessy awgi‘ DDERE POWER

S

FN $]Jt3S uodva gy g S9unanio]

= 4

[é S.OUAN)

_.\::.,u,uz OO | . 111 fz,i 212337 o)%\x\ wsm%ou Eums co_Eue, ..E/So» 'OHRUSDS XSH SJRUIRIN 10O “TV.LIA Jjiys 2uyoviN

“ i s ) wﬂ W 0Ld, S1odaLaspN oy | Uv ‘uodesm S0 1=

0%



48K SINCLAIR SPECTRUM

DEAD-ALIVE

ULTIMRTE PLAY THE GAME,

“CYBERUN”, “GUNFRIGHT”, “PENTAGRAM" recommended retail price £9.95 inc VAT.
Available from W.H.SMITHS, BOOTS, J.MENZIES, WOOLWORTHS
and all good software retail outlets. Also available from
ULTIMATE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU
(P&P are included) Tel: 0530 411485
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DOCTOR WHO AND THE MINES OF TERRDR IS
AVAILABLE AT THE FOLLOWING OUTLETS:

ENGLAND
ACCRINGTON
PV Tubes (Computers), 104 Abbey Street, 0254
36521

ALTON

Alton Computers, 62 High Street, 0420 87998
BANSTEAD

LUTON

Hobbyte Limited, Unit 1G, Arndale Centre, 0582
457195

MAIDSTONE

Kent Micro Computers, 57 Union Street, 0622
52784

MANCHESTER

N.S.C. Computer Shops, 29 Hanging Ditch, 081 832
2269

SOUTHEND-ON-SEA

Computerama, 88-30 London Road, 0702 335443
SOUTHPORT

Central Studios, 38 East Bank Street, 0704 31881
STRETFORD

Courtgrant Computers, Arndale Centre, 061 864
2010

STROUD

The Model Shop, 22 High Street, 045 36 5920
SWINDON

Computerama, 17 Nork Way, 07373
54717 f

BOURNEMOUTH/

Lansdown Computer Centre,

1 Landsdown Crescent, 0202 230165
BRIGHTON

The Gamer, 71 East Street, 0273
728681

BROMLEY

The Data Store (Micro Computers),
8 Chatterton Road, 01 460 8391
BRISTOL

The Model Shop, 64 Fairfax Street,
0272 27344

CAMBRIDGE

Heffers Booksellers, 13 Sydney St.
0223 358241

CHALFONT ST PETER

Softshop Limited, 55 St. Peter's
Court, 0753 883010

CHEADLE

0.ES. Computers, 60 Stockport Road,
061 428 6912.

CHELTENHAM

Computer Shack, 14 Pituille Street,
0242 584343

CHICHESTER

Computermania, Southgate, 0243
779263

DORCHESTER

Seven Counties, 20 High East Street,
0305 66022

EXETER

Seven Counties, 7 Paris Street. 0392
21121

FAREHAM

Timatic Systems, Fareham Market,
0329 236727

Barbury Computers, 83 Victoria Road
0793 611487

UXBRIDGE

JK.L Computers. 7 Windsor Street,

0835 51815

WELWYN GARDEN CITY

D.J. Computers, 40 Fretherne Road,

0438 65501

SCOTLAND

ABERDEEN

Micro Shack, 18 Chaple Street, 0224
636081

ABERDEEN

James G. Bissett, 12-14 Upper
Kirkgate, 0224 644528

WALES

CARDIFF

Cardiff Micros, 46 Charles Street,
0222 373072

CARDIGAN

Cardigan Electronics, Chancery Lane
0239 614483

LLANELLI

Positron Computing, 15 Central
Precinct, 0554 758624
GLAMORGAN

Bucon Limited, 35-36 Singleton St..
Swansea 0792 467380

EIRE

BRAY

Bit by Bit, 6 Castle Street, 0001
868541

CHANNEL ISLANDS

GUERNSEY

Art Products (Gruts), 3-5 The Pollet
St Peter Port, 0481 24682

FAREHAM

Electronequip, 36 - 38 West Street, 0329 230671
GRAYS

H Reynolds & Sons, 2BA Southend Road, 0375 31641
GUILDFORD

The Model Shop, 23 Swan Lane, 0483 39115

HUEL

The Computer Centre, 26 Anlaby Road, 0482 26297
KINGS LYNN

Electronequip, 17 Tenneyson Avenue, 0553 773782
LEAMINGTON SPA

Leamington Hobby Centre, 121 Regent St., 0926 29211
LEEDS

Virgin Games, Briggate, 0532 432606

LEEDS

MicroPower, Northwood House, North Street, 0532
458800

LITTLEHAMPTON

Computermania, 17 The Lanes, 0903 716187
LONDON SE1

Vic Oddens. 6 London Bridge Walk, 01 403 1988
LONDON

Schkana Computer Services, 221 Tottenham Court
Road, 01 800 3156

MM ROBBWN MicroPower Ltd, Northwood House, North Street, Leeds LS7 2AA

MANSFIELD

Mansfield Computers, 33 Albert Street, 0623 31202
NORTH FINCHLEY

Adams World, 773 High Road, 01 446 7170
NELSON

Suntaxsoft, Unit 108, Glenfield Park, Glenfield Road.
0282 638843

PLYMOUTH

Georges Booksellers, 141 Armada Way, 0752 661011
PLYMOUTH

The Model Shop, 11 Old Town Street. 0752 21851
POOLE

Landsdown Computer Centre. 14 Arndale Centre.
0202 670801

REDCAR

Multicoloured Micro Shop. 8 Dundas Street, 0642
486643

ST ALBANS

Hobbyte Limited, 10 Market Place. 0727 41396
ST HELENS

Microman, Mill Lane, Rainford, 074488 5242
SOUTHAMPION

Computerama. 112 East Streel. 0703 333958

DISTRIBUTORS

BULLDOG DISTRIBUTION 0260 277611
CENTRESOFT 021 359 3020

GEM DISTRIBUTION 0279 444615
GREYHOUND MARKETING 0532 436300
LAZER DISTRIBUTION 0392 50434
LEISURESOFT LIMITED 0604 46658
MICRO DEALER UK 0462 37171

R & R DISTRIBUTION 0977 795544

TBO DISTRIBUTION LIMITED 0782 620321
THORN EMI SOFTWARE 0252 543333
TWANG (WHOLESALERS] LIMITED 0734 580200
WAYFARER DISTRIBUTION 0743 66922
WEBSTERS SOFTWARE 0483 652222
WONDERBRIDGE LIMITED 01 995 3060

DOCTOR WHD
AND THE
MINES OF
TERROR WILL
ALSO BE
AVAILABLE AT
MOST MAJOR
HIGH STREET
SHOPS

OB TERROR
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GOOD TIMES,
BAD TIMES

Don’t believe what they tell you. The truth is that
despite the disasters of 1985 computers and
software have sold better than ever this Christmas.

It may be difficult to credit it after a year when
Acorn twice had to hide behind Olivetti’s Turin
shroud to escape oblivion, and Sinclair and
Commodore managed to clock up millions — in
losses.

Clearly all that adds up to a lot more than just a
bad attack of hiccups. But that isn’t the whole
picture. While most of the hardware manufacturers
were gasping for cash, the survivors of the
software industry were breathing new life into
games.

Programs like Alien 8, with its superb graphics,
Frankie goes to Hollywood, which brought icons
and windows to home computing, and Way of the
Exploding Fist, which did to animation what
sound did to movies, all pushed game-playing and
programming to new heights.

To be honest, even on the hardware side it
wasn’t catastrophes all the way. No one can deny
that Amstrad, thanks to the 6128 and 8256, is now
a major force in European computing. And
Stateside, although the noises coming out of the
Commodore make it sound as if they’ve sat on
another financial whoopee cushion, Tramiel’s STs
are making people take Atari seriously again.

Let’s try forgetting 1985 for a moment, and try
a bit of guesswork about the future. When Sinclair
decides to start pushing the Spectrum 128 in this
country it will be the first time that the top-sellers
from all the manufacturers will sport the same size
memories. Think what that will do for the
software houses.

The accent may shift away from eight-bit
technology. As the Japanese regroup after the
MSX rout, Western micro-makers will have to
come up with something very special to beat them
off for a second time. Let’s hope it does come to a
fight — it will stop the big boys from becoming
too complacent. It may make them sweat but the
exercise should do them good. And in the long run
we’ll be the winners.
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© Focus Investments Ltd. Printed in Great Britain for the proprietors Focus
Investments Ltd, Wells House, 80-82 Upper Street, London N1 ONU. Tel: 01-359
3525. Printed by Riverside Press Ltd, Whitstable, Kent, and typeset by Instep Lid,
Losrhdon EC1. Subscriptions: U.K. £14 for 12 issues. ABC 131,769 July-December,
1984.
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Join the Elite
in 3 seconds

Impress your friends, be the
life and soul of the party.
With this simple bug, 'you can
reach Elite status in three
seconds. Step one, load the
tape; step two, get through
the hideously complex Lenslok
procedure (OK we were lying
about the three seconds). Now
press “Y” to load new
commander. When on the

Spectrum loads

save/load screen press ‘2’ to
save, press return when it asks
for a name. After saving press
“3” to exit and — voila! Elite
with all the credits and cargo
you can eat.

Unfortunately, the security
code generated by this method
won’t fool those guys at
Firebird and get you into the
monthly play-offs.

for Enterprise

Spectrum Basic programs can
be loaded directly into the
Enterprise computer, with the
aid of Basic to Basic. Once
the £19.95, program from
Enterprise is running, tapes
containing Spectrum Basic
files can be loaded into the
Flan. The program then
converts the Spectrum Basic
into Enterprise Basic,
highlighting areas of the
program which the user may

have to rewrite.

Any Spectrum owners thus
tempted to rush out and buy
one might like to consider an
bundling deal from MciIntyre
Marketing. Enterprise 128 and
Fidelity TV/Monitor for
£229.95, or Enterprise 128
with a cassette recorder and
joystick adapter for £199.95.
Anyone interested should
contact McIntyre Marketing
on 051-708 8141.

Battle of the Planets

Bryan Hulme, 24, an
unemployed motor mechanic
from Cheshire, has won the
National Computer Games
Championship. The contest,
organised by Micro Gen was
held on December 12th at the

Savoy Hotel, London.

The four finalists had 15
minutes to battle it out on a
new game called ‘‘Battle of
the Planets’® which is due out
from Microgen around
Christmas.
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PRICE SLASHERS

128 shake-up startshere

High Street giant W H Smith
has dropped the price of the
Sinclair Spectrum Plus to
£99.95 in a bid to capture the
elusive Christmas market.
Meanwhile, the new 128K
version of the machine is
waiting in the wings. The
long awaited Spectrum 128 is
expected to make its debut
early in 1986. When it arrives
it will mean that the flagship
machine of each of the major
micro manufacturers will
have the same memory
capacity for the first time.

Elsewhere, the Spectrum
Plus is being sold as part of
a package including a
joystick and interface
together with some software,
all for around £139. At
Currys you can get all this
plus a cassette player for the
same price, however the
recommended retail price of
the micro remains at £129.

Commodore owners can
trade in their old 64s for a
128, getting £50 off the

Spectrum 128: Sinclair’s shy star waits in the wings.

current retail price. This
brings down the cost of
owning a CBM-128 to £220.
Other computer owners
cannot trade in their
equipment, but will receive a
free Datasette — which
Commodore claim is worth

£45, with any CBM-128
purchased at full cost.
Comet, Greens and
Ultimate are selling the
Commodore Plus/4, together
with a Datasette, joystick and

10 pieces of software for just
£99.99.

Some go
East, some
go West

He who laughs last laughs
longest so we can look
forward to large quantities of
inscrutable oriental mirth.
The in joke last year and
early this vear was MSX. The
xenophobic, parochial Brits
just couldn’t take it seriously.
Now the boot is on the other
foot. By offering a quality
product at a good price they
are getting the sales. Next
year MSX will be the best
selling computer, globally.

Amstrad’s current crop of
machines are well made, well
marketed and good value.
They are not, however,
technically interesting. This is
obviously a situation that
cannot go on forever. Their
68000, 4 megabyte, WIMP
etc machine is a lot nearer

than some people imagine.
Amstrad are just much better

Mickey
Mouse
contest

A trip to the Epcot centre is
the prize on offer in an essay
competition being run by the
Association of Young
Computer Enthusiasts.

The catch is that to enter,
you have to be a member —
which costs £5 a year. The
other catch is that the closing
date is January 15. The essay
should not be longer than
2,000 words, and should
describe a computer system
for running a club. The
Association is an offshoot of
the British Computer Society,
and for your £5 you get a
monthly magazine, with
competitions and special
offers.

For more information
contact Elizabeth Davies on
01-637 0471.

Big boys face
cash crisis

Sinclair Research and
Commodore Business
Machines both announced
losses during the last few
weeks of 1985. Sinclair’s
figures for the year to March
’85 were bad enough,
showing a loss of more than
£18 million, but Commodore,
being American, had to go
one better and managed to
lose nearly £30 million in the
three months before
September.

While Sinclair’s problems
are blamed on the retailers —
who overstocked by as many
as 400,000 computers early in
1985. Commodore’s woes are
due to investment in new
machines such as the 128 and
the Amiga.

Commodore’s figures are

much worse than expected,
and industry analysts in the
U.S. claim that if these

figures are not turned around

quickly, the company could
be in serious trouble.

On the other hand, Sinclair

has done much better than
most forecasts expected,
especially so considering the
abortive deal with Robert
Maxwell last summer.
Currently Sir Clive Sinclair
is trying to raise £10 million,
in order to build the next
range of computers.
Meanwhile if you are
feeling charitable this
Christmas, spare a thought
for poor old Sir Clive — his
wages have been cut from
£77,000 to a mere £53,000.

at keeping things under their
hats that most companies. On
past performance we can
gxpect better
price/performance than the
rest of the Amiga, S.T. crop.
Especially when those three
inch disk drives are rumoured
to only cost Amstrad £12 a
piece.

Next time you see screen
shots in a game advert or
insert card take a closer look.
One or two software houses
have got into the naughty
habit of using C64
screenshots for the Sinclair
Spectrum version. Some have
gone so far as to use proper
arcade machine screen shots
on both the C64 and
Spectrum versions. Slap
wrists.

A certain Liverpool software
house recently had a
moderate hit with their
version of ““Underwurlde”’

(continued on page

23)
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Add a touch of
communications genius to
your computer and modem
with these packages!

TOUCHES

BBC

The DATABEEB ROM-based comms package
gives your BBC® Computer access to
PRESTEL". MICRONET". MICROLINK".
Viewdata. telex, electronic mail. databases.
and bulletin boards. handiing baud rates of

1200/1200. 75/1200, 1200/75 and
300/300.

Features include carousel facility. Macro
Command File. error trapping: and

telesoftware down
lcading. The package
includes full fitting

User Ez 50:c0\/g

Functior
ik £28.75 inc s

instructions.,
Guide and
Key Guide.

APPROVED
for connection to
telecommunication
systems specified
in the instructions
for use subject to
the conditions set
out in them

T (0473)216141

ATARI

The DATATARI/MULTI-VIEWTERM serial
interface plus software package is unique,
because 1t gives full PRESTEL facilities.
including graphics. to Atari® users. Allows
access to MICRONET, MICROLINK. Viewdata.
telex. electronic mail, databases and bulletin
boards, handling baud rates of 1200/1200.
75/1200, 1200/75 and 300/300. 850 inter

ace not EEQJ reda.
£5
z exc VAT

For models 400. 800.
£59.95 s

600XL.. 800XL. 65XE,
65SXEM and 130XE.
Software on disk or
cassette.

VIIRACLE
TECHNOLOGY

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET

SPECTRUM

The DATASPECTRUM interface and software
package puts your 48K Spectrum” in touch
with Viewdata. telex. electronic mail. bulletin
boards and databases. plus PRESTEL.
MICRONET AND MICROLINK. The interface
handles baud rates of 300/300. 1200/75 and
7571200. Software features include Mailbox
Editor, Frame Processor. Save. Print. and Tele
cassette and full User

software Downloader.
£39.93
Guide. Software is exc VAT

The package includes
L:-.?S:"orable to D.‘Ez‘crc- £45.94 iy

interface. cable,

§ postage free when bought with W52000. Otherwise. please add £1.15 Ul p.

MODEM WS2000

To use these brilliant comms packages you
need a modem, so get the best — the multi-
speed, multi-standard modem WS2000! It’s
the versatile, flexible communications tool
that thousands of users depend on.

This world-famous modem was a 1985
British Microcomputing Awards Finalist, PCN
Best Buy, and is MICRONET recommended. It
comes complete with BT telephone lead,
mains power lead. com-
prehensieve user manual and £129'95
free introductory subscrip- excvaT

tions to MICRONET and

MICROLINK. ,ﬂwsa‘!iz?e.?ery

* reg’d trade marks of the companies concerned

phone your Access or Visa
order today, or send your

cheque/official order etc

to the address below.

IPSWICH IP1 1XB ENGLAND

6LINES TELECOM GOLD79: KEY 001 (Dealerlink 72 DTB 10135)

7] 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265




So far so good, nothing
unusual in that. What is
surprising is that they are
threatening to sue another
Liverpool software house.

They feel their copy has been
copied.

Rumour about the Sinclair
business computer seems to
be firming up. Best guess is
that it will use the OS9 68K
multi-tasking operating
system. This might have a
wimp front end written by
Metacomco, of Amigados
fame. Most likely RAM is 4
a megabyte, though one
megabyute is always possible.
The end result is probably a
cheaper, more elegant Atari
520 ST look-alike. Knowing
Sinclair this could all be just
a rumour.

On January 23rd at their
Annual General Meeting in
America, Apple will
announce the Mac plus. With
one megabyte of RAM a
128K ROM and double sided
800K disk drives it offers a
potent package. Upgrade Kkits
will be avilable for existing
Mac Owners. In September
Apple will offer an even
more powerful Mac,
codenamed Carla. This will
have four megabytes of RAM
and a built in hard disk. It
promises to make an ideal
games machine.

By selling off U.S. stocks of
the BBC Micro to British
American Scientific
Instruments of Texas for just
under a million pounds,
Acorn has paved its way to
the Latin American computer
market. The Texan company
has a Mexican parent
organisation, Dataum, which
has developed Spanish
language software and a
special keyboard to sell the
computer to hispanic users.

As part of the deal Acorn
has granted the company
assembly rights to build and
sell the computer throughout
the Americas. Meanwhile,
Acorn’s parent organisation,
the Italian giant Olivetti, will
be selling the BBC Micro in
Eastern Europe.

Floe Qoo
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Steven Spielberg may have
the Midas touch — but with
a 20th century embellishment:
his movies turn into
computer games. Hard on the
heels of US Gold’s Goonies
comes Electric Dreams’ Back
to the Future — the movie
that toppled Rambo from its
number one US position.

Faithful to the storyboard
of the movie, you zoom back
in time in your psychedelic
DeLorean and must bring
your parents together —
otherwise you cease to exist.
At the bottom right-hand of
the screen is a photo of three
people which fades as time
goes by, just like in the

ELECTR

movic. Using digitised
sequences from the film the
icon-driven game breaks new
ground in having an on-
screen kiss! Sloppy, huh? But
if your mom Lorraine and
your pop George don’t kiss,
then you, Marty wil never
exist.

The design concept was
developed by Mark Eyles of
Quicksilva fame and uses
Huey Lewis and the News’
Power of Love as
background music. Scheduled
for release at the end of this
month, Back to the Future
will sell at £9.95 on the
CBM-64, closely followed by
an Amstrad version.

ZAP A ZOID

Zoids, Tomy’s popular
cybernetic dinosaurs were
around when Transformers
were no more than a
marketing concept. Now you
can join in the internecine
conflict on Zoidstar where
the Red Zoids have smashed
Zoidzilla, the Blue leader into
eight pieces.

Martech’s Zoids on
Spectrum at £7.95 and the
CBM-64 and Amstrad at

£8.95, gives you a chance to
claw your way to the top of
the Zoid hierarchy until you
control a Zoid yourself. Ths
will make it a lot easier for

you to assemble the missing
bits of Zoidzilla.

The game includes a 3D
sequqnce in which you, as a
guided missile zoom towards
the evil Red Horn and try to
destroy him. Zoids will be
zoids.

' 'St‘_ohie“ aﬂge

That modern stone-age family,
the Flintsones, have been
popping onto our screens in
re-runs that seem to stretch
back to the original Stone
Age.

The aim of the game is to
help Fred Flintstone build a
house with stones from the
local quarry and win the
affections of Wilma his
wife-to-be.

Players can win a holiday in
Los Angeles including a visit

to Hanna-Barbera studios.

The Quicksilva game boasts
excellent animated graphics
and will be available on
CBM-64, Spectrum and
Amstrad at £7.95. Do
Flintstones and Electric
Dreams’ Back to the Future
augur a worrying new trend in
games? In both you have to
bring two people together
instead of slaughtering
hundreds of aliens.
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LONDON'’S LARGEST DISPLAY OF PRINTERS MONITORS

COMPUTERS AND PERIPHERALS
DON'T TAKE A CHANCE  —_COMPARE BEFORE YOU BUY

;
3

OVER 40
PRINTERS ON
DISPLAY—MOST ON
DEMONSTRATION

. VOITAGE
UK’sﬁe/st Printer Prices

DOT MATRIX PRINTERS Atari
BrotherHRS. . . . ... .. £78.21+VAT= £89.95 BOOXL/Cass/Games......... £8343+VAT= £95.95
Brother M1009 (P+S). . . .. £13040+VAT= £149.45 gEBC‘}:ST inc Disk +Monitor. . . .. £642.80+VAT= £739.34
Brother EP44 typewriter . . . £1838.90+VAT= £218.39 :
Epson P40 Thermal AC/DC . £49.00+VAT=  £57.38 BBCIncDFS. .. ............ £346.91+VAT= £398.95
Epson FX85/FX105/RX100. POA BBCPLUS12BK............ £42990+VAT= £494.39
Epson LXBO/GX80 NLQ. ... £19S.80+VAT= £229.88 Cumana and Opus Disk Drives
Epson LQ1S00NLG.. ... . £789.00+VAT= £918.85 ERAO0KT s S £84.74+VAT= £97.45
Epson JX80 Colour. . . ... .. £44990+VAT= £517.39 1 x 400K Switchable. .. ...... £127.13+VAT= £146.20
Canon PW1080A NLG. . . . . £289.90+VAT= £333.39 e OEK: A .... £186.48+VAT= £214.45
n_ Canon PW1156ANLG .. . .. £36590+VAT= £420.79 2 x 400K Switchable. ... . .. .. £279.74+VAT= £321.70 Q
Commodore MPS801.. . . . . . £60.82+VAT=  £69.95 Opus Disk Drives now with 2 Year Guarantee
m Commodore MPS803 . .. .. £86.91+VAT= £99.95 Commodore m
Panasonic KP1091 NLQ. . . . £255.90+VAT= £294.29 B o e s e £130.39+VAT= £149.95
] Oki-Mate 20 Colour. ....... E217.30+VAT= £249.90 84 + 1541. cidens..-.. E2952.13+VAT= £289.95 [ ]
Shinwa CPASO. . .....E179.80+VAT= - £206.88 1541 Disk Dnve ........... £121.89+VAT= £139.95
E Micro P. 165 NLQ@. .£260.78+VAT= £299.90 C128. cere...... £E226.04+VAT= £259.95 E
Seikosha GP50S (Sinclair) . . £68.90+VAT= £80.39 CI2BHA570; . v i £391.21+VAT= £449.90
Seikosha GPS00A. . .. .. ... £88.90+VAT= £103.38 1570 DiskDrive. . . . ........ E168.52+VAT= £194.95
<L Seikosha SP1000 VG MSX L~ &
NLQ (CBM 64). .£199.90+VAT= £229.89 Toshiba HX10. . ... .. LI Lo £69.52+VAT= £798.95
(0)] Seikosha SPTODONLQ. . ... £199.90+VAT= £229.88 Sanyo, Sony. Panasonic. . . . . . . __POA (4 )
e GRS SR | R
mith Corona i
> Star SG10 (IBM) NLG ... E226.00+VAT= £259.90 48K Spectrum. ............. £78.22+VAT= £89.95 >
Star SG/SD/SR ran e A SpectrumPLUS. ............ E£8560+VAT= £109.95
q Kaga Taxan KP810 [_Q .E24990+VAT= £287.39 QLIeBK A . £169.52+VAT= £194.95 ; q
n Kaga Taxan KPS10NLQ . . . . E37S.80+VAT= £436.89 SUPERDISKS Prices per box of ten ex VAT n
DAISYWHEEL PRINTERS SSOD  DSOD  SSY6TP1  DSIGTPI
t Brother HR10. . .E249980+VAT= £287.39 m
Brother HRTS P). . .- E315.00+VAT= ggsgg 40TR  40TR 80TR 80TR
PO I D) e o e eia nia s [ A + = £ TR
D Brother HR35 + sheet feed  £819.90+VAT= £842.88 BASF 5% £1000 £1580 £17.50 £19.20 :
= Daisyste 20706 I £219.90+VAT= £252.89 3M 5% £1350 £1950 £1990 £23.90 Py
T JUKIBOD0. 111l E 198 en AT £eg 8 VERBATIM 5% £12.20 £15.20 £1520 £19.90 <<
m juléi gg%% .......... b Egg;z.ggi \\%: gggg.gg DYSAN 5% £13.75 £18.00 £18.00 ggggﬂ m
uki 2200 typewniter P or = : TOK5%"  £1590 £1450 — 0
Smith Corona TP1. .. ...... £179.90+VAT= £206.89 L 2 ' o :
& gjec F?Sachogume. Tec. .. e ST b POA SONY DS/0D 3% £32.90 MAXELL3" £38.90 ¥
> b4 B, B A R R 15.00+VAT= 362.25 : =
Egzggqog%igggﬁoq T g;gggg+¥ﬁ¥= g;gggg Add 70]) for P&P per order of Disks or Ribbons >
q chiga g + = » — 3 q
All popular interfaces, cables, etc. available from stock. Sp'ﬁ!:mr;r EFEEE I?%Oflg!_g +[E)( VAT Prices)
Q Cuiskor cobiesiade to oder Brother HR15 Corr . £2.90 Epson LX80 £4.00 Q
CoE Ly SXOerts (Matoh Y campubartothe Rences of your Brother HR15 M5 .. £5.50 Epson 100Series .. £4.50
Brother HRS . ... . . £2.90 JukiB100SS..... .. £1.80
Printers — All models parallel-centronics interface Serial Brother EP44 £290 Juki6100MS £270
° RS232C available at same or slightly higher prices. Brother M10089 . _' £390 Juki2200... . . ..., E£2.40 °
MONITORS Canon PW1080A. .. £590 KagaKP810....... £5.90
Microvitec Colour CBMBO1........ £6.90 Mannesman MT80.. £6.50
1431 DSSTDRESRGB. . .. E18253+VAT= £209.90 CBM 802/1526. . £6.50 Seikosha GPSO0..... £6.80
1431 MZ STD RES Spectrum.£189.90+VAT= £229.89 CBM 1525. £4.50 Seikosha GP100. . £4.50
1451 DSMED RES RGB . . . £229.90+VAT= £264.39 CBMDPS1101MS . €270 Seikosha GPS00 . £6.90
1451 DG MEDRESOQL. . . .. £228.90+VAT= £264.39 Daisystep 2000. . £3.40 Seikosha GP700 . . £18.50
m mg,éémpns MED RES N Epson MX/BX/FX 80 £350 ShinwaCP80. ... .. £6.50 m
1441 D/g &T’?,"SE%QGB; S %%%%881%; %22333 All equipment fully guaranteed —Credit terms available
& 1456 DAMED RES Apicet | £203 00+ VAT=  £344.88 B
ricot S0+ - - -
° Philips Monitors FullpRange ................. POA Mail Order + Export + Trade Q
Ferguson Monitors FullRange. . ................. POA Hot Line Phone 01-686 6362
Erggag LTS '.‘ Delivery by Securicor (3 day) please add £5.00 + VAT per item.
CPC464 Green............. E187.78+VAT= £192.95 “ Delivery by T.N.T. (overnight) please add £8.50 + VAT per item.
CPC464Colour. . .......... £252.13+VAT= £2B89.95
CPCB128Green............ £252.13+VAT= £289.95 Send off or order by ‘phone %&10“" your Access, (PR
CPC 6128 Colour. . ... E339.09+VAT= £389.95 Barclaycard No. ‘Phone O1 362. Immediate gK, g
PCWB256................ E38490+VAT= £454.14 despatch on receipt of order or cheque clearance. S
Apricot — Spac:al Price Limited Quantity Or you can Telex vour order on: 846240 Attn 18001335

F1E 256K RAM 1x315K Disk. . £499.00+VAT= £573.85
ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC.

53-59 High Street, Croydon, Surrey CRO 180.

! Prices correct at copy date. Subject to change without notice due to currency fluctuations etc. E. & O.E.




iN TOUCH

How
your Computer

We called this magazine

Write to: Your
Letters, Your
Computer, Room
L221, Quadrant
House, The
Quadrant, Sutton,
Surrey SM2 5AS.
Our Prestel mail box
number is 01 9991
800.

BACK TO EARTH

Earthlings, I think your
correspondent ‘‘Harry Seldon”’
— obviously a pseudonym —
should stick to building his
Foundations and not spout such
twaddle about Aliens coming to
destory us through mis-
understanding our video games.
After all, if they don’t even
recognise the games as such,
how likely are they to recognise
the zapping or the blobs, sorry
— ““invaders’’, as such?
Seriously, however, there has
been much furore recently
about Amstrad’s twin-deck
cassette unit, and about
Interface III-type devices. Once
again, we are told that such
devices ‘“breach copyright’’ and
should therefore be banned.
There seems to be a
misconception — deliberately
fostered, in part, by the
software houses themselves —
as to what, exactly, copyright is
and what rights the consumer
gets under it. Contrary to
popular belief, the copyright

knowing you and your

Then you were an
enthusiastic and well-
mannered 14-year-old. |
employed you to work as
Saturday boy in my
Liverpool shop,
Microdigital. Being keen

became a microcomputer

were old enough you left

Byte and then Imagine.
This was a great mistake.
Imagine seized on you
as a PR opportunity. The
story of working-class

in Liverpool was a natural
for the mass media. You
had a fleeting fame in
newspapers and on
television, with strong
undertones of John

didn’t seem to realise is

laws are not intended to block
legitimate usage of items for
which the consumer has paid
good money. Magnetic media
are not infallible; indeed, on the
contrary, my experience is that
protection schemes are self-
defeating, forcing me to break

the protection and make a copy

family for over five years.

and intelligent you quickly

expert and a highly valued
employee. As soon as you

school and worked for Bug

teenager earning a fortune

Dear Eugene Evans,|

| have had the pleasure of

that Imagine didn’t do it
as a favour for you, they
did it for themselves. In
fact what they did for you
was the exact opposite of
a favour.

a Back in reality you
wrote a simple game on
the 3K Vic called Wacky
Waiters that was just
tolerable. Catcha Snatcha
which followed was

bad the company had to
withdraw it. Then you
converted to the
Commodore 64 with an
attempt to put Arcadia on
it: it was a travesty.

The last few months of
Imagine were wasted
playing around while
pretending to work on a
game called Psyclapse. All
these attempts at
programming were on the
relatively simple 6502. You

unplayable. Frantic was so

difficult as playing
Rachmaninov backwards
on a mouthorgan.

Now you are wisely not
trying to program. The
problem you have in life is
that you are left with no
skills or qualifications.
You do have a misplaced
loyalty that is seriously
holding you up in life. The
time has come to escape
from the past. There is
only one logical course of
action. You must make the
most of your undoubted
potential by going back to

school. &
i

Lennon involved. What you

never could handle the
more complex Z-80. The
68000 must seem as

simply so that I have one which
will load.

It is true that these gadgets
could be used to break the law,
making multiple copies to give
or sell to others, but ““could be”’
is nowhere near strong enough
a reason to ban them. Whilst
condemning the lawbreaking

to write for

cisely
omputer pre
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you can get messages 0
us in two ways.

restel Telex
tahgezgslt BISPRES G or you

Either use
Link to

e’
L
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potential of their customers, the
software people all ride around
in cars. Dont they know that
cars could be used to kill
people? That’s far worse than a
few illicit copies! So, let’s ban
cars, knives, headache tablets
etc., before working our way
round to the much lesser
menace of copier devices and
software.

Gaal Dornik,

Hardinville,

Terminus City,

Anacreon Sector,

Stardate: 6.12.85.

DOWN IN THE DUMPS

Goodness knows what Basic
screen dump A J Torlesse was
using for his Spectrum/HRS
system — Letters, November. ]
thought my routine — adapted
from the Epson routine in
Mastering your Microdrive —
was slow at about 5% minutes.
Got the time down to 1%
minutes by modifying another
routine and have ended up with
the Tascopy suite of m/c
routines for small and large

YOUR COMPUTER, JANUARY 1986
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MAKE YOUR INTERESTS PAY!!

Train at home for one of these Career Opportunities
More than 8 million students throughout the world

JL
have found it worth their while! An ICS home-study | | D ( " E
course can help you get a better job, make more

money and have more fun out of life! ICS has over 90

= . = PRINTERS TER!
years experience in home-study courses and is the R . ety o b POA.  AmsodPCWB256_ £389
largest correspondence school in the world. You learn e e B e e
a;c] your own pace, when and where you want under EpsonRX100FT T E324 zmoegs."_..I......,.LZIZ Ziifiiiﬁ;g
the guidance of expert ‘personal’ tutors. Find out how EpsonFX100.... _.£425 e o =599
we can help YOU. Post or phone today for your FREE e D AaiROT Moser T e1748
L INFORMATION PACK on the course of your choice. BrotherM1009 . —E127 T o 5605
— e S EE——"  E——  CES—  WSS——  S—  — S— — roiner T S T o,
( W | i — 5312 Comodandl2i—————e219
i H ot i e ST
lntroductlon to programming B:g:hz:HRas A _£695 gommgom}ggbgzst.._. ....... §:§3
computer : CommodoreMPS 801 ... £61 SO MOGOTE 21 ALK e £949
| Programming in BASIC | CommodoreMPS803_£87. <o oiBCsss._———— eonm
[ : | U S— 7 S ok —
rog ramm[ng - D:r_mn 2000 T (P+ P to Europe £11.00)
| |incosoL Electionics | e m— 11
Electrical Electronic i i el
A : A b Juki6100..... £309 o N
| |Engineering Engineering B R A L
il ronguLivw .. ’ v
i i i ShrSG10 LD e £19s  Diks.
I Elec. Contracting/ | Radio, Audio and I SR CPABO.——"""""""£188 4 Dy Insured Delivery 7+ VAT
Installation TV SeN!Clﬂg Seikosha GPS00A ... ... £95 24 Hour Insured Delivery £10 + VAT
I GCE over 40 ‘O’ & ‘A’ level subjects I CREDIT CARD HOT-LINE
l C101¥ aToile) 7085 4 ol et e e S oo e e I
Name T EN= 01-760 0014
' l “ R All prices exclude VAT
I Address l Export Enquiries Welcome
P. Code
I lns International Correspondence Schools, Dept. ETS16, I Gl-c.ll?sﬁi Lfd! 30 Bwayfogd Road’
312/314 High St., Sutton, Surrey SM1 1PR. -
T Tel: 01-643 9568 or 041-221 2926 (24 hours) r ittle ompion, est Sussex
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continued from page 25) VEETSGB AT RE I

black-and-white copies, plus a
‘“‘shade copy’® which prints
sideways to give a near-A4 size
copy with shading of increasing
density simulating the screen
shades from white through the
colours to black. The code for
each is only 256 bytes long, and
resides the printer buffer, not
used except for printing to the
ZX printer.

There’s also a probable
reason for his Poking, in that
the early HRSs had an
incremental feed of 1/36”,
whereas the current model is
twice as fine, with 1/72”. Thus
for bit image printing the
control code had to call for 4
times 1/36” for a 1/9” feed, but
now requires 8 x 1/72” for the
printer to advance the paper by
the same amount.

Incidentally, Brother changed
my HRS from 1/36" to 1/72"
feed free of charge when I
dropped it in at their
Manchester service centre.

I’ve seen so many different
cable connections stated for the
Spectrum-HRS link, some of

which could not work, that I

quote the ‘““official”’
connections as stated by
Brother.

Interface HRS5
T 2
Y e e e e e g a s 3
A Y R 20
T S R e 7
e e e s e s e s S s a e s e 5
andelmles s A ottt 4
sl e 6
Y 1 S 8
in the HRS plug.

QL HRS5
L e e e T R 1
R A e & P ey 2
e e 3
o T e 20
S A O P A A eI B L i (8 5
cii it GRR R e 4
R R e o e e 6
AT B et 8
P R King,

Hassocks,

Sussex.

RECURSION, AGAIN...

In First Bytes November ’'85
you have said that Forth has an
advantage over Basic in its
ability to support recursion. It
has been stated so many times
that you cannot do recursive
techniques with Basic that some
people are even beginning to

Any computer with Gosub
and Return commands can
solve any recursive problems.
The only stipulation is that the
return addresses must stack so
that you can nest the subroutine
calls. This not only means that
Basic is perfectly suitable, it
probably also means that
virtually any language will
support recursion whether high-
level or assembly language.

It is easy to write recursive
programs for a ZX-81 or
Spectrum and I guess even
Commodore Basic would do.
The best book which explains
how to do it is The Complete
Programmer: A Guide to better
programming in Basic by Mike
James. This dedicates a chapter
to recursion and gives a first
class treatement of the subject.
Peter Erskine,

Colchester.

DRAWER

I feel I must write in and
congratulate Paul Rhodes on his
excellent program Drawer,
Your Computer November 85,
for the Sinclair Spectrum. As

LAST MONTH

Part of listing two in
Roy Dictus’ Sound
Sampler, published in
December, has been
smudged. The last six
characters in the
second and third lines
from the end — Line
110—should read:
f7ed78

4c04c9

If you are having
trouble with October’s
Spectrum Melody
Master, note that there
should be a plus sign at
the begining of line 810,
ie.,

810 LET NO=NO+ ...

Paul points out, it is not
possible to see the attribute grid
if using the program with an
RGB monitor, however it is
possible to alter the program to
make the grid visible.

Simply Poke 26613 with 32.
This will make the attribute grid
white and green and is perfectly
satisfactory. You can use any
other colour by Poking the
above address and the formula

Paper X 8 — i.e., green is
Paper 4 x 8 = 32.

As far as I am aware this has
no detrimental effects on the
rest of the program. By the way
this has no effect on the
transparent grid and this still
does not show up on a RGB
monitor.

Anthony Challis,
Peterborough,
Cambridgeshire.

AUTODIAL WITH TELSOFT

There appears to be a slight
problem with my Autodialler
program, published in your
November issue. It works
perfectly with the D1 and D2
programs that are available on
Telsoft, but won’t work with
the Telsoft listing in the
magazine, as they have different
start addresses. To allow for this,
line 1240 of my program should
be:

1240 DATA76,56,199,32,53,
193,96,234,234,234

if you are using the Telsoft
listing on page 102.

David Derrick,

Cheddar,

Somerset.

SCRABBLE A CHEAT?

YOUR CHERTING DAYS
ARE OVER. __

B85 o :§

5 .

In September’s Update you
talked about reworking old
games. Chess programs are
regularly updated, so why
doesn’t somebody do the same
for Backgammon and Scrabble?

CP Software describe their
Backgammon as “‘excellent’’.
Not true. No doubling cube, no
score, very little colour. It
doesn’t compete with Psion’s
and that one has its problems.

Psion’s Backgammon occa-

sionally generates extra pieces
for me and then hangs up by not
allowing me to play my last
piece into my home table if it’s
on the bar.

Psion’s Scrabble is super but,
oh, some of those words:
“squits” and “vison” do not
appear in any of the dictionaries
that I have — Chambers and
Pocket Oxford.

Please all you superb pro-
grammers can we have updates
of Backgammon and Scrabble
for the good players out here,
professional jobs too — no
kid’s stuff.

I’ll buy two of each. And if
ever I see Scrabble for the
Amstrad 6128 based on a good
dictionary I'll buy a 6128.
Peter J Turner,

Norway.
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THE ULTIMATE POOLS PREDICTION PROGRAM

@ MASSIVE DATABASE Poolswinner is a sophisticated Pools
prediction aid. It comes complete with the largest database
available - 22000 matches over 10 years. The database updates
automatically as results come in.
PREDICTS Not just SCOREDRAWS, but AWAYS, HOMES
and NO SCORES.
® SUCCESSFUL SELEC guarantee that Poolswinner performs
significantly better than chance.
® ADAPTABLE Probabilities are given on gyvery fixmure -
choose as many selections as you need for your bet. The
precise prediction formula can be set by the user - youcan
develop and test your own unique method.
® SIMPLEDATARENTRY Allteamnames areinthe program. Simply type in the reference
numbers from the screen. Or use FIXGEN to produce fixture list automatically (see below).
DISC/MICRODRIVE COMPATIBLE Tapes supplied with conversion instructions.
PRINTER SUPPORT Full hard copy printout of data if you have a printer.
AVAILABLE FOR Spectrum (48K), Commodore €4, VIC 20 (-HGK) AMSTRAD,
BBC B, Atari (45K), ZX81 (16X), Dragon, Apple I, ELECTRON

PRICE £15.00 (all inclusive)

AT LAST: No more struggling for hours to get the
FIXGEN 85 / fixture list into the computer. FIXGEN has been
programmed with all English and Scottish
fixtures for 1885/6. Simply type in the date, and the full fixture listis
generated in seconds. Fully compatible with Poolswinner,
POOLSWINNER with FIXGEN £16.50 (all inclusive)

NOT JUST A TIPSTER
COURSEWINNERvs PROGRA,Comemones
V3 can be used by expens

PUNTERS COMPUTER PROG and occasional punters alike.
You can develop and test your own umcn.e winning system by adjusting the
analysis formula, or use the program in simple mode. Coursewinner V3 uses
statistical analysis of major factors including past form, speed ratings, course
Stalistics, prize money, weight, going, trainer and jockey form etc, etc. It
outputs most likely winners, good long odds bets, forecasts, tricasts etc. The
database includes vital course statistics for all British courses. You can update
the database - never goes out of date.
AVAILABLE FOR Spectnam (43K), Commmodore 84, B8C (B), AMSTRAD, Anri (48K). Apple 1
PRICE £15.00 (all inclusive) includes Flat AND National Hent versions.

Send Cheques/POs for retum of post serviceto. . .
X == EREm——— [ Sve—— ACCENS
) Selec ES
phone 24 hrs phone 24 hrs

SOFTWARE
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425

(Send for full st of our software)

BIdAS T € DBO3dT

ATARI COMPUTERS

Atan 520ST comnputer with 3.5 dsc drive, mouse,
monitor and software £675 (£670) £730, We can
Quote for alternative Monitor and disc drive options
©n this package. S00K ST disc drive £139 (£138)
£158. 1000K ST disc drive £182 (£179) £199. 10
Megabyte ST hard disc £487 (£435) £475. ST
Colour monitor 130XE computer + Jisc drive +
software £248 (£249) £279, 130 XE computer +
disc drive + 1027 panter + software £335 (£333)
£393,

SINCLAIR COMPUTERS

S

~

Sinclair pocket TV £97 (£95) £101. Sinclair QL
Comguter £194 (£196) £229. OL Floppy disc
interface (See Cumana disc section below for
suitable disc drives) £86 (£84) €£94. Sinclair
Spectrum Plus Computer 48K £123(£127) £147,
Spectrum Plus Computer + cassette + 4 games
+ joystick with interface £139 (€139) £169.
Original 48K Sinclair Spectrum £96 (£102) £123.
Kit to upgrade the Spectrum to Spectrum Pius £40
(£40) £50. Microdrive £49 (£50) £60. RS232
mterface 1 £49 (£50) £60. Special offer: Microdrive
+ Interface 1 + 4 cartricges €97 (€99) £107.
Blank microdrive certridges £2-£50 (£3) f4.
Spectrum floppy disc interface (See Cumana disc
section for suitable disc drives) £107 (£99] £109.
interface 2 £20.45 (£20) £24. 32K memory
upgrade kit for 16K spectrum (issue 2 and 3 only)
£31 (£28) £30. Spectrum Centronics printer
mterface £46 (£42) £47.

SWANLEY ELECTRONICS
The Computer Export Specialists
Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England
Tel: SWANLEY (0322) 64851

Official ordars welcome. UK prices are shown first and include post and VAT, The second price in brackets
is for export customers in Ewrope and includes insured avmad postage. The third price is for export customers
outside Europe Gincluding Australia etc) and includes insured airmail postage.

COMMODORE COMPUTERS

Commodore 128 £250 (£249) £279, 1570 Disc
deive £187 (£186) £208. Commodore 128 + 1570
Disc drive £419 (£409) £458. Commodore 64 +
recorder + musicmaker keydosrd + softwace £187
(£213) £243. Commodore 84 + disc drive £278
(£280) £340. Convertor 1o aliow most ordinary
mono cassette recorders to be uied with the Vic
20 and the Commodore 64 E£9-78 (£9) £11.
Centronics printér interface for Vic20 and the

Commodore
(£186) £217. MPSB01 Printer £118 (£121) £151.

AMSTRAD, ACORN, ENTERPRISE
AND MSX COMPUTERS

Amstrad PCWB256 £449 (£450. Amstrad 464
Colour £297 (£322) £202. Amstrad 464 Green
€197 (£230). £310. Amstrad 6128 Colouwr £397
{£420) £500. Amstrad 6128 Green £297 (£322)
£402. Acomn Electron £99 (£99) £119). Enterprise
64 computer £172 (£170) £190. Enterprise 128
£233 (€229) £249. 3.5" 1000K Disc drives for
Enterprise: single £109 (£115) £135, dual £193
1£195) £225. Goldstar MSX £112 (£115) £145,
Sanyo MPC100 MSX £120 {£123) £153

CUMANA DISC DRIVES

To sust disc interfaces of Sinclai QL, Spectrum and
BBC B. 3.5 80 track double sided

power
(E195) £225.

PRINTERS

New Epson LX80 £249 (£249) £282. Tractor for
LX80'£20 (£20) £30. Epson GXBO: printer £247
(€247) £280, canridges £52 (£52) £58, tractor
£20 (£20) £30. Epson FXB5 £426 (€£418) £468.
Brother HRS £148 (£152) £184. Brother M1009
gOI (£203) £234. Shinwa CTI CPABOD (£222)
Microperpherais MP165 £284) £333. Brother EP44
£224 (£220) £240.

SECOND HAND COMPUTERS

Phone before ordering. Superboard Il 8K £45 (£50)
£95. Genie 1 16K £55 (£65) £105.

64 £45 (£41) £46, Disc drive £191

, cased and with
supply: single £109 (£115) £135, dual £193

58, Cennon PW1080A €309 (£306) £356.

Wweﬁt

disassembler) are also ideal for studying, modifying, developing programs.

2 Option 10 save a full 24-line screen only

¥ Users must ensure the copyright laws are not infringed

Ex

56K Spectrum extension? Instant back-up of any program?
Joystick & video interfaces ? YES! All this & even more with

NO1 SPECTRUM MULTIPURPOSE INTEHFAGE

wilMiiare: our:

UNPRECEDENTED - UNPARALELLED - UNBEATABLE
at £39.95!

#Internal BK ROM and 8K RAM open new concepls in Spectrum computing: 100% reliable saving of anything, anytime and onto
all types of poriphorals with extra 8K at user's disposal and with a full peek & poke facility covering the entire 56K.
MULTIFACE ONE does not take any part of Spectrum RAM & does not need any additional software. Just push a button to
freeze a program, save it and restart from the same point next time. Peck/poke facility and 8K RAM (say with a monitor

3Menu-driven with prompts & one-touch commands: 1) Push button 2) Select function: exit/return/save/poke
3)Input name 4)Save to : tape/cartridge/water/opus/beta ﬂ e B |

¥ Extremely poverful & efficient compressing for fast re-loading & using minimal room On cartridges. tapes, wafers, disks.
A 7K screen can be compressed to a few hundred byles, the whole RAM into a few K (depending on a program).

3 Pressing the button & return can restart a “crashed” computer
 Through extension bus for connecting other peripherals 3 User friendly, fully error trapped, simply magic

pand your Spectrum to 56 K and stretch its capabilities even further with

wosMibuce: our: ESSENTIAL SPECTRUM COMPANION

v

Compiete
printing & st

TRARS-EXPRESS

»:zo( ndmwg m software.
m'drive, 2 for waf m¢,2hr0m Discovery.
Invaluable for canndgm 'disk maintenance & automatic transfers.

Highly professional, user-friendly, versatile and comprehensive.
‘An ingenious piece of software.
weeee Features

TOP SOFTWARE AT BOTTOM PRICE

Wriggler

l)m of the best gamex for any machine 've seen for very long time.
| Wriggler is a totally original game. CRASH SMASH
(:rr.u game, good music, well recommended.

"I he 2rahics and sound are excellent and the game is fotally addictive.
10/10 value & playability, 9/10 graphics & sound.
"This is a great game. CAS
“Ifyou've amy sense vou'll order your copy now. PCK ‘A WINNER® PCW

{NOW FOR AMSTRAD ! ! SPECTRUM version at Xmas PRICE!

i€ TIYPEVEITER

Spectrum music system for writing, editing, playing,
music. its real notation graphics and ease of

eal educational tool. Great fun to play with &

a lot to offer in serious use (transposing, dot matrix printout eic).

Avery professional picce of programmi
excellent screen presantation, error
prompts. If you're interested in music nnd own
& computer then get it! zx

MIDI compatible with MIDI MUSICIAN package
New overlay for Spectrum + Now at Xmas price!

The software
4 utdities for

|

Loy

use make :tan

eseew Porformance PCN

STAR GAME PCN
What Micro

C&VGames

"Well worth buymg ZX C& Crash

"F m%m‘pl‘ul

Computing

MULTIFACE £39.95 [

I enclose a cheque/PO for€, . ... ..

(UK&Europe orders please’ Please send me (tick as applicable):

' add €1 overseas £2) [TRANS-EXPRESS cartridge £9.95 [1 tape (for mdrive) £ 7.95 01
ordebitmy B8 No| disk (Opus Discovery) £9.95 [1 wafer (Rotronics) £ 9.95 [
Name:. ... e el IMUSICINPEWRITERE £7.950 with Supplement £~ 9.95 =
R ddiace g G WRIGGLER Spectrum tape £4.95[1 or cartridge £ 695[1

................................................. B P T Ty wR'GGLER Amstrad tape 27.950 or diSk VerSiOﬂ g 11‘95D

BINMASTIE€ R93I9F 77 Dyne Road London NW6 7DR

D 20mrs ENT

orders 01-625 9463 &
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HARDWARE HITLIST

OPPOSITE

® The Saga 3 Elite.
For the Spectrum
owner who would
rather be lapgln
away on an IBM PC.

® The Skywave
Multport lets you
Blug in to free

restel software for
£100.

£ N N . d ;"ﬁ
- R A = .

&
S i ST s A SR e e e i

e s =

What do you get the
Spectrum owner who has
everything? Possibly one of
the two new deluxe
keyboards. At around £80,
they have to offer something
a bit special.

The new Transform
keyboard looks likely to
stand up to anything. A
diecast metal case contains
a full set of sculpted stepped
keys. These are embossed in
colour with the Spectrum
keywords.

There is a separate
numeric keypad and a few
separate functions keys as
well as an extended mode
key. Fitting is simple and
just needs the top whipped
off the Spectrum. There is
plenty of room for Interface
1, and the Microdrives can be
connected without using an
extension. There is an on/off
switch, and room to mount
the transformer in the case.

As you might expect at
this price, the feel of the
keyboard was up to the best
professional standards.

The other contender, the
Saga Elite 3 goes for a
plastic IBM look alike
keyboard. Again the feel is
very nice. They have gone a
bundle on extra function
keys. No less than 10 down
the left side with a full
numeric keypad with cursor
keys and arithmetic
operators.

P Spectrum @ Saga System @ Transform @ B

o O B N L an

The only disappointment is
the lack of keywords on the
keys. These are supplied on
a chart which clips just
above the keypad. Not a
problem for the Spectrum
fanatic, but off-putting for
the casual user.

Hardware compatibility is
maintained by keeping the
board in the same position in

“bottom of the case, although
Microdrives will have to stick
up in the air.

If you've got this sort of
money to spend on a
keyboard, then there isn’t
much to choose between the
two. For me the Transform
gets it by a short head
because of the colour
embossed keys and last-for-
ever metal case. Transform
telephone number is 01-658
6350 and Saga are on (04862)

relation to the back and

22977.

The unit consists of a full
25-way connector, two
sideways Rom sockets and a
24-way user port. One of the
Rom sockets is occupied by
the Skycom software, and as
yet no software has been

written to use the user port;
it may eventually be used to
control intelligent modems
for unattended operation.

The two main tasks of
software like this is to
access Prestel and bulletin
boards. In Prestel mode,
there are four colours instead
of the usual eight. Some
dynamic pages seem a
problem, but apart from
that, it does an adequate job.
Pages can be printed or
stored in Ram or disc/tape,
although it was unclear how
to retrieve pages from
storage for printing. Most
commands are accessed
using cntrl + key
combinations, with windows
and menus to help.

The bulletin board software

has the usual choice of
parameters for baud rate,
word type and 40/80-column
option. The same printing
and saving facilities are
available.

This looks like a promising
package. Obviously there are
many facilities one would
like which are absent — file
transfer and offline mailbox
editor to name but two.

At the moment it has
stolen a march on the
competition where software
downloading is concerned,
but the dismal standard of
software available does not
make this a winning
advantage.

Multiport is available from
Skywave on 0202 302385. The
interface plus modem deal is

from Modem House. @
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From £20 to £450, Lee Paddon takes a short hand look
at hard copy for the hard-up.

The DMP-200 gives good-value quality, and not just for Amstrad
owners. Right, the Epson GX-80 for those who want a famous

name. Below, the Okimate 20: fast, colourful for £260.

printer is often the first
add-on that new users
consider when they decide
thier micro is going to be
something more than a games
machine. It is vital if you want
to do your own programming as
it is impossible to see your whole
program on the screen at one
time and thus root out persistent
bugs. You may also want to use
you computer as a word
processor — the most important
“serious” application for home
Micros.

For listings, almost any printer
will do. Obviously speed is useful
as this will allow you to get on
with the job more quickly. Print
quality and paper size are
probably less important. On the
other hand, if your major
application is word processing,
then your major criterion will the
appearance of the finished work.
There is no point spending time
and effort getting the spelling
and appearance right if it’s
printed illegibly on paper which
would look more at home on a
toilet roll.

Another application is graphic

presentation. This is important if
you want to use your computer
to plot graphs, charts, or do
screen dumps. For this sort of
work the important thing to bear
in mind is whether the software
you have will drive the printer
you want and whether you need
colour.

There are four basic varieties
of printer which use different
methods of forming characters:
dot matrix, where characters
consist of a series of dots, a
daisy- wheel, thermal printers
and plotters.

Plotters consist of one or more
coloured pens which are moved
over the paper to produce lines
and characters. Up until recently
these were very expensive but
there are now several makes
which produce accurate results
for a reasonable outlay. Some are
flat-bed plotters, which work on
a single sheet of A4 or A3.
Others like the much cloned
MCP-40 have roll feed; possibly
only worth considering if you are
primarily interested in graphics
as they are usually too slow for

general-purpose work.

Daisy-wheels were once
considered the Rolls Royce of
printers, being mainly found in
offices. However, they are rapidly
falling in price, and you might be
able to pick up a second-hand
bargin. But they are quite slow
and have no graphics capability.
Be careful about availability and
price of ribbons.

Thermal printers are about the
cheapest way of getting into
print. An outstanding example is '
the Alphacom printer from Dean
Electronics, which is now
available for the Spectrum at
£20. Softek also does an
interface for CBM-64 and Vic
computers. Brother also has a
range of thermal printers which
are good value. The main
drawback with this type is they
are somewhat sluggish and the
paper is costly and sometimes
not readily available.

Lastly, there are dot matrix
printers. Frankly if you can
afford around £300 for a printer
you should look no further.
Within this class you should find
a printer to suit you needs.
Ideally it should be Epson
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compatible — i.e., its graphics
and character set should
conform to those of the Epson
printer range. It should print
with a range of character sets,
inciuding NLQ, and you should
be able to redefine the character
set.

Buffers are also useful; your
computer is free to get on with
computing while your printer
does the printing. NLQ — or
Near Letter Quality — is a recent
development. The printer prints
a line twice, the second time half
a dot lower. This increases the
vertical resolution to the
standards of daisy-wheels. Most
printers now offer this facility
and it really is a must these days,
even if you’re only going to use
it for your CV or to impress the
bank manager.

Laser and inkjet printers are
starting to make an impression
in business. How long before
their presence is felt in the home
market is hard to foresee. The
major advantages of these
printers are speed and quietness.
These are not important
considerations in the home
market unless their prices change
dramatically. Epson has plans to

launch a smaller version of the
SQ-2000 to match its portable
computer but its performance is
not that much better than many
dot-matrix printers.

If you need colour you now
have a number of technologies to

choose from. There are dot-
matrix printers from Epson and
Seikosha which use multi-
coloured ribbons to produce up
to eight colours. Plotters
normally come equipped with a
variety of pen colours and some,
like the Penman plotter, will take
Pentel pens, giving you a wide
variety to choose from. Another
approach is the Okimate 20
which claims to produce up to
100 different shades. At £259 it
is certainly very competitive even
offering a correspondence
quality type-face.

If colour isn’t important but
you want the flexibility of dot
matrix and NLQ then the
Amstrad DMP-2000 is a good
choice at £159. It has a standard
Centronics interface, although
the cable you get thrown in will
be useless and the colour scheme
may jar a bit. The manual is very
clear and also written with other
computers in mind.

Epson has dominated the
upper end of the market for a
long time with its FX and MX
range. These workhorse printers
have aquired a deserved repu-
tation for reliability. However, in
terms of facilities for the money,
they may well not be the best
value for money. The Taxan
KP-810 gives a spritely 160 cps —
characters per second —with a
choice of three NLQ faces as
opposed to the single NLQ face
of the comparable Epson LX-80.

Also worth considering is the
Star range of printers. One of
their important plusses is that
some use normal, cheap and
readily available typewriter
ribbons so running overheads
will be low. Generally, they are
a little more expensive than the
Taxan and offer similar facilities.
Another consideration for
Spectrum and Commodore
owners is the interface. For the
Commodore, more and more
manufacturers are bringing out
CBM versions of their printers,
including Star, Brother and
Epson.

There are a number of
Spectrum printer interfaces on
the market. Probably the best
known is the Kempston
interface. Although expensive, it
offers all the facilitics you are
ever likely to need and is
compatible with a wide range of
printers.

Printer technology is a never-
ending source of ingenuity and,
despite the basic requirement of
delivering ink to paper, is one of
the fastest moving areas in the
home computer world. At the
moment dot matrix would seem
to offer the best all round
performance and there are some
excellent deals on offer this
Christmas.

Next year another variation on
present technology may reign
supreme. And then you can
start all over again.
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ABC Elektronic

Telex: 932 974 budde d
The Giga Soft Mouse for the Sinclair QL is now available!

Price £49
exc VAT, including p&p

Higelstraf3e 10-12
4800 Bielefeld 1
West Germany

The hardware:

The mouse+ special interface to use
with the joystickport of the QL
computer. The mouse resolution is
0.26mm.

The software:

GIGA Basic: This extension adds more
than 70 new commands to
SUPERBASIC. This includes a full
screen editor, animated sprites,
mousecontrol commands, GEM style
pulldown menus and many more.

E.A.S.E.: A totally new user interface
for the QL. It supports a desktop
environment, similar to GEM. It
includes pulldown menues, icons,
really scrollable windows, a calculator
and a game. This program enables the
user to have access to all system
functions in an easy manner.

How to order: (1) Send a cheque to ABC; (2) Transfer money to Postcheckamt
Dortmund to Mr Budde, Account No. 902 83 469; (3) Send an order to the address
above, we will send the package with post cash on delivery.

% Amstrad goes stridinginto 1986 as the most
innovative and profitable computer company in
Britain. Come and see for yourself the
ever-growing range of products that puts it head
and shoulders above the rest.

% So many people tumed up for the first-ever
Amstrad Show in October that entry had to be
restricted and lengthy queues formed outside. Not
this time! We've almost doubled the floor area -
so you'll be able to move around with ease.

% Every stand was taken at the October show. and
many potential exhibitors had to be tumed away.
This time they've booked well in advance! Well
over 2 hundred exhibitors will be there.

Avoid the queues!

Get your .
ticket in
advance. ..
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Our first show was an
outstanding success... <

This time we’ve got many more surprises
and lots more room to wander around!

% On display will be just about every piece of

thousand more visitors will be going home with Champagne Suite,
some really worthwhile bargains! Novotel

:

Hammersmith,
% One thing you'll get for nothing ~ and lots of it — London W6

is advice! Waiting to talk to you, and answer any
problems you may have about Amstrad Saturday Sunday
computing, are some of Britain's top Amstrad January 11 January 12
experts. They'll all be there! 10am-6pm 10am-5pm

hardware and software that has vet been produced
for the Amstrad range. And that means lots more
products — and lots more bargains! A big feature
of the October show was the way exhibitors
entered into the spirit of excitement that pervaded
the show and slashed their prices. This time many

Organised by
Datobose Publications

Admission ot door- £3 (odults). £2 (under 16s)

ticket O Adultrckets st £21sme £1) £
[ Under 16sncketsat £1 ismve £1) L
order o

[0 Cheque enclosed made payabie to
Database Publications Lid.

[ Prease debt my credt card sccount

ACCeSt b 4 ) b s A

Name

Address

Sigoed Viso bl \eledd Sl | Sehhd
PHONE ORDERS: Ring Show Hotline: 061480 0171 Post to: Amstrod Show Tckets, Europo House,
Fleone quote creds cord number and full addeess 68 Chester Rood, Hazel Grove. Stockport SK7 SNY.
YC
D D S B BT B e B T B O B O B O 5N 6 6 6 BT O B0 T O B I O e BN




TOP 30 OVERALL CHART

16 RAMBO OCEAN
1 ELITE FIREBIRD/ACORNSOFT 17 DALEY THOMPSON’S OCEAN
2 COMMANDO ELTIE SUPER TEST
3 WINTER GAMES US GOLD 18 IMPOSSIBLE MISSION  EPYX/US GOLD
4 THEY SOLD A MILLION HIT SQUAD 19 YIE AR KUNG FU IMAGINE
5 FORMULA ONE MASTERTRONIC 20 LAST V8 MASTERTRONIC
SIMULATOR 21 SABOTEUR DURELL
6 WAY OF THE MELBOURNE HOUSE 22 NEVER ENDING STORY OCEAN
EXPLODING FIST 23 TOMAHAWK DIGITAL INTEGRATION
7 COMPUTER HITS (10) BEAU JOLLY 24 LITTLE COMPUTER ACTIVISION
8 MONTY ON THE RUN GREMLIN GRAPHICS PEOPLE
9 FINDERS KEEPERS MASTERTRONIC 25 ROBIN OF THE WOOD  ODIN
10 BACK TO SCHOOL MICROSPHERE 26 INTERNATIONAL SYSTEM 3
11 FRANK BRUNO’S BOXING ELITE KARATE
12 BEACH HEAD 2 ACCESS/US GOLD 21 CHILLER MASTERTRONIC
13 BMX RACERS MASTERTRONIC 28 VEGAS JACKPOT MASTERTRONIC
14 FIGHTING WARRIOR MELBOURNE HOUSE 29 ARCADE HALL OF FAME US GOLD
15 ACTION BIKER MASTERTRONIC 30 FIGHT NIGHT US GOLD
BUBBLING UNDER
1 FRIDAY THE 13TH DOMARK 6 ROCKMAN MASTERTRONIC
2 GOONIES U.S. GOLD 7 THUNDERBIRDS FIREBIRD
3 SUPERMAN BEYOND 8 SWORDS & PSS
4 NOW GAMES 2 VIRGIN SORCERY
5 GYROSCOPE MELBOURNE 9 CAVES OF DOOM MASTERTRONIC
HOUSE 10 SPELLBOUND MASTERTRONIC
COMMODORE SALES
THIS LAST MTHS TITLE PUBLISHER
01 01 2 WINTER GAMES US GOLD
02 NE 01 COMMANDO ELITE
03 NE 01 RAMBO OCEAN
04 NE 01 LAST V8 MASTERTRONIC
05 NE 01 LITTLE COMPUTER PEOPLE ACTIVISION
06 NE 01 FIGHT NIGHT US GOLD
07 03 02 SUMMER GAMES 2 EPYX/US GOLD
08 NE 01 THEY SOLD A MILLION HIT SQUAD
09 02 02 WHO DARES WINS 2 ALLIGATA
10 NE 01 RACING DESTRUCTION SET ARIOLASOFT
AMSTRAD SALES SPECTRUM SALES
THIS LAST MTHS TITLE PUBLISHER THIS LAST MTHS TITLE PUBLISHER
01 NE 01 THEY SOLD A MILLION HIT SQUAD 01 NE 01 ELITE FIREBIRD
0 05 02 GRAND PRIX 3D SOFTWARE INVASION 02 NE 0 COMMANDO ELITE
03 06 02 FORMULA ONE SIMULATOR MASTERTRONIC 03 NE 01 BACK TO SKOOL MICROSPHERE
o4 01 02 FINDERS KEEPERS MASTERTRONIC (] 02 02 DALEY THOMPSON'S SUPER TEST OCEAN
05 08 02 SOUL OF A ROBOT MASTERTRONIC 05 065 02 MONTY ON THE RUN GREMLIN GRAPHICS
06 NE Ol YIE AR KUNG FU IMAGINE 06 NE 01 SABOTEUR DURELL
07 03 02 NONTERRAQUEOUS MASTERTRONIC 07 NE 01 TOMAHAWK DIGITAL INTEGRATION
08 NE Ol CHILLER MASTERTRONIC 08 NE 01 INTERNATIONAL KARATE SYSTEM 3
v NE 01 RAID US GOLD [C7 01 02 WAY OF THE EXPLODING FIST MELBOURNE HOUSE
10 02 02 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 10 NE 01 THEY SOLD A MILLION HITSQUAD
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BETA BASIC 3.0

SINCLAIR USER, JAN. 85 (ABOUT KELEASE 1.8k "HAS ESTABLISHED ITSELF AS THE STANDARD
EXTENDED BASIC FOR THE SPECTRUM......TURNS SINCLAIR BASIC FROM A GOOD VIERSION OF
THE LANGUAGE TO A FANTASTIC ONE.."  NOW, WITH RELEASE 3.0, BETA BASIC BECOMES
PROBASLY THE MOST POWERFUL BASIC AVAILABLE ON ANY $-8IT MICRO!

* PROCEDURES - a wery (ull implementaticathat ittt « ARRAY and siring basdling features Include fast

you extend Bazic easily. With paramezer passing INSTRING (100,000 chars/tec] 80 INARRAY search
by v or by relerence [incCluding arranl, fisctions, You can JOIN acrays together, delete,
LOCAL varisbles, recursion, DEFAULT parsmeter rramsfer and nsert. section.  chanpe €mensions
valoes, and the ability to haodle parameter without data Soss. LENGTH function grves Gmen-
LISTS of any leagih. No PROC keywoed i slons. Ultra-fast array SORT - e a8{%00,30)
seeded; e you c3n we thinge Ifke: swop ab or will ‘sort’ kn! oB0ut 3 seconds’

drav_box 10,203 or sddup bl sor.
= MICRODRIVE conmands let you wae umple forms,
* CRAPHICS - op 10 128 WINDOWS, esch with s o eapctly the ane COBDING YOU NOrmAlly s

ouwn charpcter slre (giving 1-84 nel) and for tepe - jo1 emter DEFAULY sml oo m2.
atrritutes. ROLL and SCROLL ary part of o Some posubie Microdrive commande SAVE "name”,
wresn Oy aay number of pixels in any directiond ERASE "mame”, LOAD 1, "name®, SAVE 10 TO 100
Use GET to store parts of the screen, then pot "part peog®. SAVE 8 slicer® o¢ Just the var-
e ck anywhere at different magaill lables, MOVE programs, CODE, srrays MERGE
Fan Ll ALTER actributes, siriegs, ssto-ruming programs. Eed-Of« File function.
DRAW TO & poled, change scale aod arigms, o OTHER FEATUR . s

* TOOLKIT featurex: Remember with Block MOve 0 1 deseribar DO = LOOE s o e,
o block DELETE, ssaech. sad/or: change fos. UNTIL and KXGT I BREAX, CLEAR, CLOCK,
ALTER apples TO al. 36 User-defiped Xeyw. Lt  CONTROL CODES, EDIT varisbies, ELSF, CET,
the variables, It a procedure, list DEF KEYs KLYIN (programs can write themselvos) multi-

* EDITOR - lots you move the corior scoend the LET, [LUIST » “slicer®, ON {works with line nos,
screen 10 times fasater] And you Can move the proce, etc.) ON FRROR, OVER 2, POKE strings,
ror up and dow thin edited lirex. AUTO, POP, READ LINE, TRACE, USING, DPOKE
EDIT, JOIN and SPLIT commands. Faater GOTOs, COSUSs and FOR-NEXT locps.

of * 28 FUNCTIONS: AND, OR, XOR, DEC, MEXS,
kaope, IF, procedures etc. Works oo existl BINS: faaz S OST, RNDAL CHARS, NUMSER,
rams e.g. vou cas chovse to lhat: DFLEX, EOF, FILLED, INARRAY, INSTRING, TEM

10 FOR nel TO 1& PRINT m NEXT n LENGTH, MEMORYS, MEM, MOD, SCRNS, SHIFTS,
STRINGS, TIMES, USINGS

* Spectrom Bans compatiRie - you can rus existing

LISTINGS with optioral aotomatic indeotation

as 10 FOR e<! TO 10
PRINT n

NEXT » programa. Traaslersble to Microdrive, Syntax <hech

A on entry, Extre error messages. Compatible with

* KEYWORDS can all be entered -'v-_ typisg them most prister interfaces (please specifyl. Wals-
OF by the. Talngle  cory” MERL, or Grive and DISCOVERY versions avallabie.

t same lne; og. the line
st Dello™il xel THEN pgoco 100 will be * Comgprehensive AS-sire reansal. Maoce than B0 pages,

recognised and lted mocmally, with masy examples,
* Upgrades to Release 18 comomers: If you bosght * To show you the power of Beta Baslc's procedures,

direet from wy, there i3 Do meed to return yoor we inclede 8 FREE TURTLE GRAPHICS paclagel
casette - jost guote ibe (approximacn) ofigial o Detesse 1.8 remeins avallable, 3t & lower peice of
parchuse dite with yoor order, ciberwite recurs SU90 (45,30 Srerseaty DY e ot

your oatsette asd mame your sup
grade price of L6935 (L7350 overse

& rew manusl,

The o Relasse 20 for L£4.95 (L1.50 oversens).

J isthudes
* TRANSFORM your Spectrum with BETA BASIC 10
for just £14.93 inclusive! (L1550 overseank

ITCK AS APPROPRIATE.) PLEASE STND ME
NT OF £14.93 [OR £15,30 OVERSEAS) 1S ENCLOSED,

AYMEINT OF £8.95 (11.50) 1S FNCLOSED.

| OF LASS (19,500 IS ENCLOND,

|} MORE IRALATION (R O NOT HAVE RELEASE 1.8 ALREADY.

A STAMPED ADDRESSED INSRT 1".i-}";'\. ENCLOAED.
$2 OXFORD RD. B
MOSELEY
BIRUINGHAM
B1) 550

an ¥ ight in Belgivm

questions on each subject,
General Knowledge 1, Sport, TV, —
Pop Music, General Knowledge 2, ﬂ..%

plus a self programme tape. ‘ 7 .
Hours of enjoyment for friends and N> apnCOt
families in this light hearted challenge.

Also available

the following 10 subjects are available on a
second Quiz Quest tape. Over 2,000 questions on: —
* Brain Teasers * The Arts * Films * World of Science
* History * Home and Garden * Natural History
* Bookworm * Geography/Tourism * Junior Knowledge

Alligata Software Ltd. 1 Orange Street, Sheffield S14DW. Tel: (0742) 755796. Willem Ogierplein 2
B 2000 Antwerp

Tel. 03/2335906

Rue Grétrystraat 31
B 1000 Brussels
Tel. 02/2186026
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® Commando: All'l
-amazing programin
iy ng 9

SCREENS

® Rambo: Just one of
those sixties kids who

decided to make war,
not love.

I H
baﬂ%'n

T
it ‘,\ L ,I'IN tm|

Bitter battling has not been
confined to the game itself —
Elite forced Alligata to make
alterations to their excellent
Who Dares Wins Il in order to
delay its production — and it
would seem both games are
superseded in complexity and
variety by Ocean's Rambo.

What all the games have in
common is an upward
scrolling sceanario depicting
a feisty little soldier battling
his way past the enemy, past
gun emplacements, bridges
all the way to the fortress.

This game is particularly
striking on the Spectrum —
the animation and detail are
so good it makes Sir Clive’s
little box of tricks look like an
arcade machine. The sound
quality on the Commodore is
excellent and adds to the
whole atmosphere of

) Spectrum & Commodora 64 @ Elite oArcade 0£‘7 95 and £‘995 oPauI Bond

generally frothing stupidly at
the mouth that is essential to
partaking in warlike activity.
Developed with the aid of
Capcom to create the closest
possible duplication of the
original arcade game, Elite’s

h Commod

Rambo is just one of those
sixties kids who decided to
make war not love, and even
in the US Army declined to
use the Sylvester Stallone
creation as part of their
recruiting drive — it was not
the kind of thing they wished
to be associated with.
Stallone fans are probably fed
| up with being told that their
hero spent the Vietnam war
working as a gym coach in a
girls’' school in Switzerland —
but maybe it proves that he's
smarter than he looks.

Now to review the game.
Martin Galway’s excellent
soundtrack ensures that this
will probably be the biggest
thing to hit the market since
Ghostbusters — especially
since Activision’s
contributions this Christmas

64.0cean -Amad £995-Pau!

Rand

— Hacker and Little
Computer People — are far

04 HI 009000

Commando has the cachet of
being the official version. A
lot of people will think they
are doing well if they get as
far as the fortress wall, but
beyond here there are troop
carriers and tanks to defeat.

too freaky/boring for success.
The game is Commando-
esque, it must be said, but
the greater variety of weapons
and the ability to move back
down the screen make it
radically different from the
two Commando clones
currently available. There is
more plot and strategy, too.
You discover Banks, your
former comrade in the
compound.

The screen display makes
use of icons, using the space
bar you can choose between
explosive arrows, rocket
launchers — everything the
well-dressed man-about-jungle
is wearing these days.

Strategy requires you to
approach the camp as quietly
as possible.
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@ Repton II: A rattling
good play
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SCREENS

@ Citadel: 100 screens
— Is this a record?

[RIEPTON I

When you'd got over the fact
that it wasn't Boulderdash —
despite the teasing
similarities — Repton |l
turned out to be a pretty
good game. More relaxing
than rivetting, it placed the
emphasis firmly on problem
solving and map making,
rather than strenuous activity.
Repton Il is more of the
same with a new twist in the
form of Transporters. As
before you tunnel through the
earth collecting diamonds,
keys, and pieces of a jigsaw
puzzle. This time, though,
there are 64 Transporters to
whisk you from one of the 16
levels to another. The trouble
is, the transport system in
Repton Il makes British Rail
seem a model of efficiency.
There are no signpost’s so
the only way to discover
where you are going to end
up, is to step into a
transporter and see.

P BBC @ Superior Software @ Arcade Adventure @ £9.95 tape £11.95 disc @ Simon Beesley

4

$449 4
44}&4.#;{}
4399994

Advance planning is vital,
otherwise you might re-
materialise two stages back,
or in a cul de sac. And once
you have used a transporter it
self-destructs.

Stamina is also a factor. To
complete the game you must
dig out 4744 earth sections,
collect 1634 diamonds, kill all
18 monsters, use all 64
transporters, pick up 42
jigsaw puzzle pieces. Do this

before April 1986 and you'll be
in the running for a T-shirt
bearing the legend, “I've
completed Repton II"”.

It is still hard to avoid
comparisons with
Boulderdash — the rocks are
too few and play only a minor
part in the game. There is
also an irritating flicker at the
edges of the screen when it
scrolls sideways. But Repton

[ClimapEL

is a rattling good play.

100 screens, a host of
animated characters, secret
rooms, a teleport
system...Excited? Well, maybe
not. Even on the BBC, epic
arcade adventures are nothing
new.

But new titles of any sort
on the BBC are scarce these
days, so owners should
certainly be grateful for
Citadel. And, to be fair, 100
screens is probably a record
number to pack into the
machine’s limited memory
space.

The game’s graphics and
general level of invention are
not in the same league as
Castle Quest’s. But Citadel is
a tough nut to crack,
nonetheless. Even getting
past the first few screens
proved almost too much for
this reviewer.

One of the nice things
about the game is that you
don't lose lives but energy.
Falling down a chute leaves
you severely weakened rather
than dead. If you get caught
in the grips of something
nasty, manual control is
overrridden and you are
hurled back across the room
to the point where you came
«in. Losing your life by running
into a toxic bush or mistiming

P> BBC @ Superior Software @ Arcade Adventure @ £9.95 @ Simon Beesley

a jump is the more normal
fate in arcade adventures, so
this kind of safety scheme is
a welcome feature.

Also pleasing is the sheer
variety of different locations.
The story so far is that
Marduk the Dictator has set
up camp in an old deserted
castle. Your job is to find the
five crystals on the island,

teleport yourself to his
redoubt on an alien planet,
and locate the bejewelled
figurine. Then it’s back to
Earth in time to destroy the
teleport system.

Interplanetary travel in an
arcade adventure can't be bad,
and the scale of the game
makes up for any lack of
novelty.
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® Lord of the Rings:
Anachronisms abound.

/

E/AU CETI

It seems that the days of the
old meat-and-potatoes shoot-
‘'em-up may be numbered.
Spectrum owners are having
to handle ever more
sophisticated craft. In Tau
Ceti your skimmer is positvely
bristing with missiles and
lasers. You also have
scanners, an on board
computer, and even a
computerised memo pad! A
cross between a sort of 2D
Elite, Legend’s Complex and
Impossible Mission, you start
the game with a map of the
major cities on Tau Ceti.
Apparantly it's another bad
case of revolting robots.
You've got to go in there
and blow away all the robots
and restore order out of
chaos by shutting down the
reactor. To do this you have to
visit each city in turn,
skimming along the ground.
You have to dock with the
reactor substations and pick

P> Spectrum @ CRL @ Shootem-up @ £9.95 @ Lee Paddon

up cooling rods. These have
to then be assembled and
then you enter the main
reactor building.

Meanwhile you have to
fight off various hostile forces
using lasers, missiles, anti
missiles and flares. The flares
come in handy at night
especially if your infra red
night vision has been put out
of action. You must also try
to avoid shooting “innocent”
buildings. You start off
docked with your main supply
ship, to which you must
return for all but the most
minor repairs and supplies. At
this stage commands are
entered to your computer as
words.

There are 20 of these
commands, which basically
help you move around the
planet and assemble your fuel
rods. Entering “launch”. will
put you into flight mode

which gives an out of the

cockput view in any direction
of the planet’s surface. Your
instruments tell you how
much ordinance you've got
left and give a scan of
objects in your vicinity, there
is also a little window for the
computer to give you cheerful
messages like “your laser is
mangled”.

Tactics seem to be the
usual mix of agression tinged
with caution. It’s tough to
work out what’s shooting at
you when you've zipped into
the middle of town at high
speed, but on the other hand,
it'’s against the clock. Sorting
out the reactor rods is not
easy either.

A well thought out game
with a strong overall theme
linking up the series of
essentially straight forward
shoot'em-up scenarios. Only
one difficulty level, so to start
off with, you hardly get out of
the airlock.

| was Merry. The hobbit, you
understand, not the state of
mind. And as Meriadoc
Brandybuck, the first thing
that struck me about Michel
Delving is that it looked
rather like its name — a
small suburb whose branch
line station was probably
closed down by Beeching in
the early sixities. In short, the
graphics in this game show a
distinct lack of enterprise.
Things have moved on since
the legendary days of
Melbourne Houses'’s first
foray into Middle Earth, The
Hobbit, and while the
structural side of this
program is excellent, |
suspect something a little
more eye-catching is needed
to tempt the punters away
from their zapping.

Another worrying thing
about this game is the
incursion of certain furturistic
anachronisms. In the
beginner's program Frodo
looks at a noticeboard which
has some photographs pinned
to it. Now although hobbits
smoke and love to compile
family trees, one thing that
The Lord of the Rings is
thankfully free from is
continued heated debates
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[L/onn OF THE RINGS

P Spectrum @ Melbourne House @ Adventure @ £15.95 @ Paul Bond

between Merry and Pippin as
to the F-stop their cameras
should be on when they see a
flock of Nazgul flying by.
There would have been whole
chapters where the
irrepressible hobbits tried to
cajole the preoccupied
Gandalf into posing for a shot
— giving a lump of sugar to
Shadowfax, maybe. And you
can imagine how difficult it
must have been to get colour
film in the land of Mordor,
especially since Sauron
cancelled his subscription to
Amateur Photographer.

YO S e art a Law OF O a5
planted wath bt Of oy
Shaoxch gy ti e

Give'em their due, it's true

Yo are Fooa,

Sy SQUN e,
P g |
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to the map, in the book. Get
on to the main east-west road
through the Shire, leading
east and you’ll soon come to
the Last Bridge. Melbourne
House have designed it
lovingly, obviously based on
the programmer’s favourite
bridge on the M5. All that is
missing is a sign telling how
far it is to Heston Services.
There is a bit of a problem
with Black Riders at this time
of the evening, of course, but
if you know the back doubles,
south through the forest
glade, east into the thick
forest and back up north
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® Think: Very well
presented.

[T HINK

Board-games on computers
have had a chequered history.
Playing games like Connect-4
is just as easy with a pencil
and paper as on a computer.
But Ariolasoft think they have
a winner on their hands with
a board-game which can only
easily be played on a
computer.

The board consists of a six-
by-six grid. You play counters
alternately to either the
bottom row or the right-hand
column. If you play to a
column, that column, all
counters and spaces, move
up one, and the same with
rows. The object is to get four
pieces in a row Connect-4
style.

The fact that a whole row
or column moves when just
one piece is played makes it
very hard to look more than a
couple of moves ahead to try
and force a win.

The game is designed by
Tigress Marketing, and a lot

/
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® The Last V-8:
Excellent value for
money.

through the ravine with
unclimbable sides, you can
dodge this particular
bottleneck. The Shire Watch
are experimenting with
contra-flow, but if you keep
you palantir tuned to MEBC
(Middle Earth Broadcasting
Corporation) or one of the
local stations you should
make Rivendell and be
quaffing a few ales at
Elrond’s gaff in no time flat.

Melbourne House's special
English language is supposed
to make adventures less hard
to play — but real
adventurers will be glad to
know that things have not
really been made easier for
the younger generation. Ask
Gildor for help and you will
be told that the computer
doesn't know “for”. Ask Gildor
to help and the computer is
sorry, but it doesn't know how
to do that. Of course it lets
you talk to Gildor but you
never get to know what the
conversation was about. It
doesn’'t know the word “listen”
and a really good wheeze is
typing in “Hear Gildor”. This
generates some of the most
spectacular rubbish | have
ever seen a computer utter.
Good fun for adventure

P> Spectrum @ Ariolasott ® Board-game ® £7.95 ® Lee Paddon

-

of time and effort appears to
have gone into attractive
presentation.

The “front-end” of the game
is nicely designed, with icons
allowing you to select various
game options. Seven levels of
computer opponent, normal,
timed or “blitz” play, sound,
colour and joystick options.

Although easy to learn, it
takes a great deal of time to
master. Even beating the

computer at a low level is
quite an achievement. At the
higher levels the computer
takes rather a long time, but
you can prompt it to move
when you get fed up. There is
a tutorial mode, where the
computer gives you points for
the quality of your moves,
there is a problem-solving
mode and a move take back
feature. An intriguing, original

HE LAST V-8

board-game well presented.

P CBM-64 ® Mastertronics M.A.D @ Arcade Driving ® £2.99 ® Paul Bond

— —_—

computer issues this order in
suitably stentorian tones at
the beginning of the game —
you only have a limited
amount of time to get your
souped-up, post-holocaust
runabout back in the garage
before the radiation gets you.
The screen display is an
areial scrolling view of the
terrain. This is a race against
time as opposed to a race
against another car, but like
most racing games you have
to remember to take the
curves slowly and you have to
get to know the route.
Created by David Darling,

scrolling graphics, and, in
short, all the hallmarks of a
much more expensive game.
Value for money it definitely
is, which is the purpose of
the Mastertronics Advanced
Design range — and still well
within the range of the
average pocket-money
customer. Surely one of this
company's best defences
against piracy is price —
which is not to say that their
games don't get pirated.

It’s tough and will require
what little co-ordination you
have left to get yourself into
the city.

freaks. the game has incessant
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Five Fantastic Games

Keep your eyes peeled for NOW GAMES 2. Five major S@lisgaze
your attention on this packed-solid-with-fun cassette.

1. AIRWOLF - Elite Systems Ltd

Stringfellow Hawke must use his helicopter to free five
imprisoned scientists in this exciting arcade game which
takes place in a subterranean terrorist base!

2. TIR NA NOG - Gargoyle Games

This remarkable interactive graphic adventure alfows you
to play the mythological Celtic. Cuchulainn, searching for
the fragments of the Seal of Calum

3. CAULDRON - Palace Software
Take up the witches  challenge and unravel the mystenes
of this beautiful land in this striking arcade adventure

4, CHUCKIE EGG 2 - A&F Software

Help Hen House Harry in the smoath running of the A & F
Chocolate Egg Factory! He must find equipment and find
it where 10 use it in iis amusing arcade game. -

Al screenshots from the Commodors 64

Lords of Midnight, Brian Bloodaxe, Strangeloop,

: S 5. WORLD CUP - Artic Computing
Pyjamarama, Arabian Nights and Falcon Fatrol I/ This great football simulation lets you re-enact the

loronly tough fight to the Worid Cup Final: Fiay a friend ity
- - !
Available from all good software retailers % %@ computer (a pretty tough opponent),

Also available directly from: Virgin Games Mail Order. 2-4 Vernon Yard, Portobello Road, London W11 2DX
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P Spectrum @ Mikro-Gen @ Arcade adventure @ Lee Paddon
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arcade adventure to
new heights.
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With Rambos mowing down
everything in sight and
Supermen juggling
skyscrapers, this offering
represents a return to
Elizabethan values. The
gallant Sir Fred has to rescue
a princess from a castle.
Glossing over the sexism
endemic in computer games
— when has a princess ever

done any rescuing? — this is-

another from the ever
popular arcade adventure
genre.

All the rooms you can eat,
with nasty things trying to
drain your strength, lots of
objects to pick up, and then
work out what to do with.

It’s a tricky game to
master, one for the real
aficionados to drool over. If
you thought Jet Set Willy
was a piece of cake, then
this could be right down your
dungeon.

Despite only the usual
controls of up, down, left
right, select and use, a lot of
extra moves have been
crammed in by combinations
of the keys. Climbing,
running, swimming, there is
apparently no end to his

talents.

The graphics are up to
Wally standards, despite the
fact that it was written by a
Spanish company, rather
than the Wally programmers.
Another of Sir Fred’s many
talents is swinging on ropes.
However, this is where the
game rather falls down — or
at least | did.

You are meant to swing on
the rope by pressing
alternately left and right; |
must have been defeated by
keybounce or something, but
all that kept happening is the

intrepid knight would end up
going spurs over helm.

Just to cater to the mobs
of computer games players
conditioned to handing out
mindless violence to all who
get in their way, you get
scoundrels and footpads to
put to the sword. This rather
goes against the grain of
normal arcade adventures
where the philosophy is to
avoid things rather than Kill
them.

Odious overtones apart,
this game takes the arcade
adventure to new heights.

[Eltite

P Spectrum @ Firebird @ Shootem- up @ £14.94 ® Lee Paddon

A year after the battlestar
Elite was launched, it has at
last made contact with the
universe of the Spectrum
owner. Perhaps the most
talked about computer game
ever, has it lost anything in
translation?

The game has virtually
been rewritten by Firebird’s
Torus team, and is a very
impressive piece of
programming. All the best
features of the BBC game are
there — very fast vector
graphics, good instrument
display and of course
temendous depth.

You start off as “Harmless”
with a real bucket of a ship
and 100Cr to your name. Your
ambition is to attain the
fablr4 combat status of
“Elite”, and line your pockets
at the same time. The game
starts slowly while you get
the hang of the controls and
make a paltry profit shuttling
between safe planets, then
the pace begins to quicken as

you fill you hold with highly
profitable cargo, and equip
your ship to allow you to go
where no man has traded
before.

To attain the status of Elite
you have to blow away some
8,000 ships. To break up this
somewhat monotonous
process, you are called upon
to perform a couple of
missions for the Galactic
Navy-

What, of course, sets this
game apart is the use of
vector graphics and
challenging combat
sequences with, if you're
unlucky, up to a dozen ships
and general bits of debris
floating around the place. The
number of ships is a
reflection of your legal and
combat status, the type of
planet and your cargo.

Shooting peaceful traders
and trading in narcotics are
good ways to get rich quick,
but the police take a dim
view of it. Things can soon

get sticky with half a dozen
ships whittling down you
energy as you twist and turn
trying to escape. However,
once you're equipped with a
military laser — affectionately
known as The Can Opener by
pilots everywhere — life
becomes a little easier. If it
really gets nasty, it's time to
hyperspace out, or perhaps
try out the smart bomb.

Although it's difficult at
this early stage to tell
whether Firebird have
succeeded in bug eradication,
there does seem to be a
problem with the space
stations which are sometimes
placed too far away from the
planet, and on one occasion
in the middle of the planet.

On the plus side, your
status is contantly displayed
on all screens and the display
is very fast, even when a lot
is happening on the screen.

Frankly a program no self-
respecting Spectrum owner
can afford to be without.
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P CBM-64 @ Firebird ® Graphic adventure @ £3.95 ® Toby Wolpe

3:‘:"’35 Everyone knows about the
game-of-the-book, game-of-the-
.so‘.m’. film, game-of-the-teeshirt
syndrome. But this must be
:“2“‘”‘ the first game to be based on
" a blue-and-white tea service.
ugf :W.m.”" All those fond of Chinese
food will be pleased to know
MR.ML.RA.TING that if you manage to save

® Willow pattern. An
adventure on a plate

Princess Koong-Shee you'll be
chased out of the maze by
her father, that well-known
oriental dessert Li Chi. Let’s
try forgetting food for a
minute — which is difficult
given that Firebird is the first
company to hand you an
adventure on a plate.

Apart from the setting,
there's nothing terribly
original about the Willow
Pattern plot. You have to
guide the hero, Chang, around
a maze of suitably Far
Eastern complexity. His aim is
to gather items on route —
the most important one is the
key — which will help free
the Princess.

Although the game view
and playing techniques
resemble Sabre Wolf, there
are none of those tiresome
nasties which litter Ultimate
games. In their place you'll
find maze guardians at key
points. These touchy warriors
can only be passed if you
have a sword to hurl at them.

Some of these Chinese
bouncers stand there
impassively blocking your
path, others fling swords
which you can dodge, pick up
and use to hack down their
former owners with.

An important tip is never to
use words unnecessarily. If
you do, you'll find it
impossible to get past certain
guards later on. It’s not even
worth collecting a sword until

you're sure what to use it for.

A nice touch is the way the
tempo of the Chinese take-
away music picks up when
you're holding a sword.

Of course Willow Pattern
wouldn't be Willow Pattern
without those little wooden
bridges. But if you try to
cross one you find yourself in
a different playing sequence

that doesn’t seem to matci
the rest of the game. As
Chang hops across the
stepping stones under the
bridge a pack of giants try
scooping him.

The smooth graphics and
tinkling music are very good
given Willow Pattern’s £4
price tag. The maze is just
right, too.

G/PEECH

/

P BBC @ Superior Software @ Utility ® £9.95 ® Simon Beesley

VALUE FOR MONEY | Speech without a speech always be intelligible if the a text file — from Wordwise,
o000 chip. It's hard to think of a words are not printed on the or View, for example — and

OVERALL RATING | more entertaining utility than screen at the same time. But painstakingly talk it through
®00 @ this one. You can easily insert it is unusually easy to use. — if you can bear to listen to

the program’s 7K of code on
someone else's disc, write a
short Basic loader, and ask
them to boot it up. Lo! a
spoken message. The surprise
effect alone is worth the
price; like seeing colour on a
ZX-81 screen.

Speech’s speech may not

*SAY voices any English
sentence, while *PITCH sets
the pitch. If you are willing to
put a bit of effort into it you
can improve the program's
enunciation by using *SPEAK
which directly accesses a set
of 49 phonemes. One of the
demo programs will even take

it.

Although speech has been
generated before on the
CBM-64 and Spectrum,
through the sound chip alone,
this is the first time on the
BBC. Eisewhere in this issue
Speech’s author, David
Hoskins, explains how.
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INDIANA JONES, J.
& BRUCE LEE JOINED
THEU.S.GOLD CLUB...
..NOW YOUCAN TOO!

You are aware only too well, the ability of Membership to the US. Gold Club Membership Fee-£9.99 + 75p p+p
U.S. Gold to bring to you the very bestof  will guarantee you a regular newsletter includes:

American Software at British prices. featuring software reviews, advertising ® US. GOLD SWEATSHIRT
Previously American Software, whilst material and future product information. i

recognised as being of brilliant concept There will be regular US. Gold Software ~ ® U.S. GOLD BADGE
and quality, has been prohibitive in cost ~ offers.and US. Gold merchandise offers. @ POSTER
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 In April 1984 that situation became ® US. GOLD MEMBERSHIP CARD
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pril 1984. It began
quietly, insidiously.
i Rumours about cheap
software — ‘‘pocket-money
games’’. The establishment
scoffed. It couldn’t be done —
look at the overheads; paying
distributors, duplicators,
artwork and advertising costs —
sometimes even the
programmers wanted a cut.
Anyway the product would be
cheap and nasty and would
blemish the noble escutcheon of
the British games software
industry — which apparently,
was so altruistic it made Dr
Barnado look like Richard
Branson.

‘““Companies that said
Mastertronics were bad for the
industry have gone. They’re not
around and we are,’’ points out
John Maxwell who selects the
programs for the company
stable. ‘‘Activision, Ocean,
Melbourne House — those kind
of companies are all far too
professional, far too good to
worry about the penetration of
other people into the market
place.”

Mastertronics is more than
the sum of its parts. John
Maxwell heads Artificial
Intelligence Products which
deals with the raw programs,
Colin Johnson is Dream
Promotions which handles
Mastertronics’ artwork and
promotions — and Master-
tronics itself is represented by
Martin Alper, managing
director responsible for the
American side of the business
and matters other than the UK
sales, production and
distribution handled by UK
sales director Alan Sharham.

Martin Alper, already
comfortably ensconced in the
video business, effectively
founded Mastertronics when he
bought a tape and data
duplicating facility. ‘‘I asked the
guy how much it cost to
duplicate a tape — he said
about 30p; then I asked him
how much they sold the games
for — about eight or nine
pounds. I couldn’t understand

Pleces

the massive difference, so I took
a closer look.”

Savings in volume is the
keynote of Mastertronics
philosophy — to be profitable
Colin Johnson says their games
must outsell competitors at a
ratio of 4 to 1. ‘““But, for
example, in Boots we are selling
at a ratio of about six or seven
to one, so we are outperforming
considerably.”’

How did little acorns
Mastertronics manage to grow
into a mighty oak dominating a
mammoth 18.47 per cent of the
entertainment software market
(according to Gallup)? ““We
went over the heads of the
distributors,’” says Martin
Alper. Websters, Terry Blood,
Centasoft — none of these
firms would have touched the
burgeoning company with a
barge-pole. But Martin Alper
had his own sales force: “We
already had about 18 or 20
salesmen; we just hired another
12. Within 14 days of launch we
hand the product in WH Smiths
— then the distributors had to
sit up and take notice.

Shuttlesoft is the firm’s
marketing arm responsible for
getting all those cassettes into
your local corner-shop. This is
the basis for Mastertronics
GmbH, Mastertronics SAS,
Mastertronics PVBA and

Mastertronics International Inc.
All selling into Germany, Italy,
Belgium and the United States.

But is it quantity rather than
quality? ‘At the start we
certainly went for bulk®’, agrees
John Maxwell. ““We wanted to
build up a team of people we
could rely on. We get about 200
games sent in every month. We
look at everything — if there’s
a spark of something we contact
that person. A good machine-
code programmer is not your
average run-of-the-mill person.
They’re very serious, thirsting
after knowledge all the time.

“We estimate that there are
as few as 100 really top-class
machine-code programmers in
the country. We also believe in
religious payment of royalities
— a lot of our programmers
were surprised when they got
paid promptly, which in turn
surprised us. We didn’t realise
how badly some quite big
companies behaved.”’

David Darling, who wrote
one of Mastertronics all-time
hits, Chiller, learnt to program
with his brother Richard while
living in the USA. Mastertronics

believe in encouraging talent —
hence David Darling’s
promotion to the new MAD
range, priced at £2.99 as
opposed to the standard £1.99
range. But Chiller, successful
though it is, had some problems
— namely its Michael Jackson
Thriller sound-alike soundtrack.
Rocksoft, a company set up to
protect royalties of musicians,
took Mastertronics to court. “A
very clever girl wrote down the
music of both Chiller and
Thriller, and proved that they
were not identical. But the
barrister said it would cost us
£60,000 to prove we were in the
right. It was cheaper for us to
settle out of court’’, said John
Maxwell. ‘““Rocksoft is no
longer functioning, I believe.”’

But David Darling is, and his
new program, The Last V-8
with synthesised speech and
super-smooth scrolling graphics
adds a touch of Mad Max to the
MAD (yes, it stands for
Mastertronics Advanced
Design) range. Set in 2008, just
after a nuclear war you have to
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Top left: Kane. Above: One
Man and his Droid; Top
Right: Big Mac. Below left:
Colin Johnson, Alison
Beasley ard, below right:
Spellbound.

return to base before disaster
overwhelms you — see Software
Shortlist for full review. Along
with Sean ““Kikstart’’
Southern’s Hero of the Golden
Talisman, an all-action arcade
advanture, and David “‘Finders
Keepers’’ Jones, The Last V-8
forms part of a three pronged
assault on the quality end of the
market. ‘It also means we can
pay the programmers a bit
more”’’, John Maxwell is keen to
emphasise.

How far up-market will
Mastertronics go? They are very
proud of their acquisition of
Ski-Writer an extremely user-
friendly word-processing
program developed by Ken
Skier for Wang in the United
States. Marketed over there for
about $69 by Prentice-Hall,
Mastertronics have acquired
rights to Apple and
CBM versions. It will be sold
here for the CBM-64 at £13.95
(Cassette) and £14.95 (disc).

Part of the secret is to put all
the help functions into the
program itself, rather than a
bulky accompanying manual —
this cuts costs and provides a
utility at considerably less cost
than Commodore’s home-
grown word processor — it
might stop a lot of 64 owner
trading their micro in for an
Amstrad PCW. You can get the
equivalent of 22,000 characters
into the Editor before
downloading.

But fear not — Mastertronics

will not desert their zap-pow
roots. Recent releases for the
CBM-64 include Kane and
Zzzz, plus Specventure for the
Spectrum and Big Mac for the
C-16? According to a recent
Gallup survey it’s Britain’s
fourth biggest selling machine
after the Spectrum, C-64 and
Amstrad machines. ‘“And
there’s not much software for
it,”” says John Maxwell. Like
everything the company have
done from day one, this
exemplifies the secret of

- -

Y
-

Paul Bond meets Mastertronics: a

Mastertronics’ success.

“We were at a GOSH
meeting the other day,”’ said
Colin Johnson. A man for a
software house stood up and
asked the WH Smith’s
representative why they had
dropped his company’s entire
range. The rep replied that he
had just explained that Smith’s
no longe carried BBC/Electron
software — which was all this
guy’s company did.”’

THE PLANT ROON

threat to the establishment

or a promise?

In other words, identify your
market. “Yes — Mastertronics
always assumed there was a
market for high-playability
impulse-purchase games with a
short life-cycle. Even if kids
bought one every two weeks,
they would still take two months
to spend the same amount of
money that they would spend
on a full-price game.”’ @

= B O
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If you thrilled to
Paradroid, Hewson’s
new stunner, Uridium, | |
will really knock your | ¥ $ESSEITziIiEES
socks off. Paul Bond i

reveals all.

ust when you thought it

was safe to go back into

outer space, hard on the

heels of Hewson’s Para-

droid comes Uridium —

another Andrew Braybrook

masterpiece. With the same

hard-edged three dimensional

graphics that make your 64 look

like an arcade machine and

some brain-twisting sequences

this game stands apart from the
run-of-the-mill shoot’em-up.

The pictures here show the
program under development — | §
you pilot a small spacefighter | = . EEzsmzTm =
attacking a gigantic armed | § = e R R S
starship. You craft can spin,
wheel and loop the loop —
during all these manoeuvres its
shadow is faithfully etched on
the space leviathan beneath you
by the harsh unscintillating light
of the local star.

Naturally you must incapaci-
tate the on-board defence
systems of the ship — turrets,
but also its own on-board
defence squadron, scrambled
from exterior launch-tracks on
the outer hull — still under
development at the time these
pictures were taken. The
attacking craft will have the
same realistic movement as your
own scoutship, but will attack
in waves composed of up to six
vehicles flying in formation,
peeling off one by one as they
attempt to rupture the fragile
shell that separates you from the
airless depths of the cosmos.

As in Paradroid, there will be
more than one ship, Uridium
being the name of the final craft
that you must destroy. Andrew
Braybrook is toying with the
idea of a hyperspace transfer
sequence that will echo the
mind-control section in
Paradroid. The program is
scheduled for release before
Easter but Hewson are cagey
about making promises that
they may not be able to meet.
A lot of us are still waiting for
Novagen’s Mercenary at the
time of going to press.
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Micronet 800
8 Herbal Hill, London ECIR 5E]
Telephone: 01-278 3143

comemeltntetd

R

FREE Electronic Mail . . . International
Telex . . . 10 National Chatlines (Interactive
Bulletin Boards) . . . 70,000 users across the
UK ... Teleshopping . . . Multi-User
Interactive Strategy Games

Instant computer news . . . Hardware and
software reviews . . . Technical features . . .
Hints and tips

FREE and discounted quality software to
download direct to your micro—24 hours a
day

300,000 pages of information on the huge
Prestel database

for just 20p a day

To: Micronet 800, 8 Herbal Hill, London EC1
I Please send me a brochure on Micronet 800

Name

: Address

I Telephone No

I Age Micro

L YC JAN B6
[ B - —— - B - . -]
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popular misconception
about home computers
says that they are not
really suitable for running
business software. If you are
starting from scratch, people
advise you to buy a 16-bit
micro. This means buying an
IBM PC or one of the legion of
IBM comptibles.

In point of fact, now is a very

good time for 8-bit business
isoftware. Amsoft has started to
release CP/M classics such as
Supercalc at a fraction of the
-price they were selling at two
years ago — £50 as compared to
1 £200; while Computer Concepts
lhas launched the first two of
four integrated business pro-
grams for the BBC. Called
Rom-link, this package will be
the first serious application of
the integrated software concept
to home micros.

To run business software a
home computer needs to meet at
least three requirements: it must
have a decent keyboard, an 80-
column screen mode and, of
course, an adequate range of
software. These conditions rule
out all but the CP/M based
micros — Amstrad, Memotech,
Tatung Einstein, and Enterprise
— and the BBC.

Software on Rom

You can run CP/M software
on the BBC by adding a second
processor; but its main asset is
the range of programs on Rom.
Despite being limited to 16K,
BBC Rom programs are often
just as effective as their larger
CP/M counterparts. This
review looks at business
software in general, and the
BBC variety in particular.

Leaving aside specialist
programs such as accounting
packages, business software
falls into three categories:
wordprocessors, spreadsheets,
and databases. Business soft-
ware, however, is perhaps a
misleading term. It suggests that
you actually need to be involved
in running a small business to
make use of them.

In fact, wordprocessing
programs have a much wider
appeal. The beauty of a word-
processor is that it allows
anyone to produce a profes-
sional-looking document with-
out being a competent typist.
Take the problem of typing a
letter designed to impress, say,

-------

a bank manager or a prospec-
tive employer. Unless you are a
trained secretary, to do it
properly usually means an exer-
cise in frustration, resulting in

a bin full of crumpled writing |

paper.

With a wordprocessor even
one-finger typists can produce

Tipex-free letters remarkably

quickly. Just as important, they

can also lay them out correctly.

On the BBC, Computer Con- |
cepts’ Wordwise and Acorn-
illustrate two |
different ways of entering text. |
View displays a document
exactly as it will appear when |
printed out. If you want to enter |
text over more than 80 columns |
the screen can be scrolled

soft’s View

sideways.
By contrast, Wordwise oniy
allows text to be entered in 40

o o RS S R 6 S

s -
it

it o A

it
5}
i
g.
g2t
W
33

RELRIEAE

There’s life beyond games. Simon Beesley settles down to some serious software reviewing.

Booklet

Covers
8.16%

Enter command:

Computer Concepts’ Interchart solves the integration problem.

Computer Concepts’ spreadsheet on Rom, Intersheet.

column mode. To format a
document you insert sequences
of command characters. There
is a preview mode which allows
you to see how the text will look
after formatting. However,
laying out tables over a number
of columns can be a fiddly
business.

What gives Wordwise a
decisive edge over View is the
inclusion of a programming
language, similar to Basic, with
70 commands. When you con-
sider that CBM-64 Basic has no
more than 70 commands, you
will realise what a powerful
feature this is. Among other
things, it allows you to instruct
the computer to print out a
document as many times as you
want; or run a mail merge; or

produce a page index.

Both View and Wordwise can
hold their own against larger
CP/M programs such as Word-
star. And because they have
been written specifically for the
BBC they are much faster. To
shift text on the screen CP/M
programs have to work through
a layer of operating system
routines. This makes them
noticeably slower in scrolling or
reformatting a document.

Speed is also a feature of
Computer Concepts’ new
spreadsheet program for the
BBC, Inter-Sheet. Not only is it
much faster than Supercalc 11
on the Amstrad, it also outstrips
most spreadsheets for 16-bit
micros. Supercalc II, on the
other hand, has a greater range

-C settes
327

of commands and options.

For an idea of what a spread-
sheet does, take a look at the
Spectrum version in this issue.
Put simply, it provides a grid on
which you can manipulate
figures as easily as a wordpro-
cessor handles words. Each cell
or box in the grid can hold
either a figure, or a formula
calculating a result from any
other figures in the grid, or a
label.

For example, you could lay
out a balance sheet with Costs
down rows 1 to 8 in column A,
and Sales down rows 1 to 5 in

.column F. Working out the

total profit or loss is just a
matter of entering in a cell
below, the formula, SUM(F1:
F5) — SUM(A1:A8). If you
now want to change a figure or
insert a new item, you can do so
almost immediately, and get a
result almost immediately.

Complex or simple?

Obviously spreadsheets lend
themselves to far more complex
applications than this example.
Yet the principle remains the
same, even with elaborate finan-
cial models which relate hund-
reds of cells via complex for-
mulae: calculating a result, after
you have re-adjusted figures or
changed a formula, takes no
more than a few seconds.

Again, you do not need to be
involved in business, to find a
spreadsheet program useful.
Both Supercalc II and Inter-
Sheet are equally suitable for
sophisticated financial planning
or tightening up your household
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Spreadsheet data presented in a bar chart.

budget.

It is less easy to make the
same claims for database
software. A database is simply
a computerised filing system.
Files are usually organised as a
collection of records, which in
turn break down into fields.
Thus, a single record might hold
a name, address and telephone
number in separate fields.

For many purposes a data-
base program is more trouble
than it is worth. Why store your
friends’ telephone numbers on
a computer when you can look
them up more quickly in an
address book?

In the Your Computer office
we still use old technology in the
form of filing cabinets. The
business of typing into a com-
puter files containing product
and company information, con-
tributors’ addresses, and so on,
would be too time consuming.

Where databases come into
their own is in their ability to
sort and select data. Recently we
had to prepare a list of all the
games titles currently available
for home micros, for Your
Computer’s Top 100. Together

with each game we wanted to
give the machines it ran on, and
the company name. And we
wanted the list sorted into
alphabetical order. At a rough
estimate we thought the task
would require a file of over
100K; far larger, in fact, than
the memory capacity of most
home computers.

Acornsoft’s ViewStore,
which comes on a 16K Rom,
was the database we chose. It is
one of the few programs that
gives you an almost unlimited
file size — Starbase from GCC
Ltd is another, for the BBC.
This it does by treating the disc
as ‘‘virtual memory”’, in other
words as an extension to Ram.
The maximum size of a file is
nearly 2 megabytes.

As a consequence the pro-
gram needs to be continually
accessing the disc, and slows
down considerably when you
add a record to a large file. But
by comparison with other home
micro databases ViewStore is
exceptionally powerful. Among
other things, it provides
extensive facilities for indexing
data, reformating it, and select-
ing data to create new files or

More business
graphics from
Interchart.

ARrt Lot CasDisPac LabLovBso

Enter command:__

Interchart’s line graph option.

to generate reports. Especially
useful is its utility for printing
labels from a mailing list.

The major drawback to
ViewStore is that it is not easy
to use. It took us 15 minutes to
discover how to print out our
list; and another 15 minutes to
prepare the file for printing.
Part of the blame can be ascri-
bed to the manual, but, to be
fair, the more sophisticated the
program, the harder it is to
master. A reviewer recently
complained that it was months
before he could find his way
round Psion’s integrated soft-
ware package, Xchange.

For 16-bits only

Psion’s program only runs on
16-bit micros, costs over £500,
and calls for at least 256K Ram.
Lotus’ Symphony — a develop-
ment of the first best-selling
integrated program, Lotus 123
— needs 512K, and costs over
£600. Naturally, these packages
are far more extensive than
anything you are likely to find
on a home computer.

The idea behind integrated
software is that different
programs can use the same
data. To some extent you can
do this anyway with programs
like Wordwise and View, by
spooiing files so that characters
are stored as Ascii codes. In this
way it is possible to edit Basic
programs or exchange files
between Wordwise and View.
But it does not allow quite
different types of software to
share the same data. Typically,
an integrated package includes

a wordprocessor, spreadsheet,
and database, each of which can
work on the same files.

Integration is also taken to
mean having the various pro-
grams resident in the computer
at the same time. Lack of
memory is the main bar to
including this last feature on a
home computer. But this is just
what Computer Concepts has
done with its Rom-Link series.

You can create a spreadsheet
on Inter-Sheet, then switch In
Inter-Chart — by typing
*JCHART — and see your
figures displayed on a bar chart
with the labels beneath them.
Inter-Chart is a chart and graph
plotting program, so you can
equally well display the
spreadsheet file as a pie chart or
a line graph.

Impressive solution

Computer Concepts’ ingen-
ious and impressive solution to
the integration problem takes
advantage of the BBC’s side-
ways Rom facility, whereby the
machine can accommodate up
to 16 Roms at the same time.

The other Rom-Link programs
will be Inter-Rase, a databage
program with a built-in pro-
gramming language, and Inter-
Word, an 80 and i05 column
wordprocessor.

When Computer Concepts
releases these two products early
next year, you will be able to
plug in — to a Rom extension
board — a bank of Roms, all
instantly available, and all
perfectly integrated.
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ow and why did Sir Clive

Sinclair come to acquire

his current high-profile

reputation as ‘‘inventor’’,
““innovator’’, ““visionary’’ and
general balding boffin around
town? What we have found has
changed our view of Clive in
many ways. We’ve uncovered a
consistent history as a sort of
technological barrow-boy, a
provider of technical toys he
thinks the public should want.
Sometimes they do — ZX-81
and Spectrum — and sometimes
they don’t — C5 and Micro-
vision.

The book we have just
finished, uncle Clive — Soul of
the Sinclair Machine
investigates the corporate career
of Sir Clive Sinclair. This
ranges further afield than the
home computing area in which
millions have come to know of
““Uncle’ Clive.

From the start, back in 1962,
Clive has combined minimum
component cost and mail-order
merchandising. Full-scale
advertising campaigns bring the
money flooding in from the
punters to pay your bills before
you’ve sent anything out.

This practice of ‘‘forward
financing’’ has stuck as a bit of
a habit with our Clive, as many
readers will know. Then as now

some ads attracted complaints
because of unjustified claims,
and products were rushed into
production quickly, with result-
ing design and quality-control
problems. Demand exceeding
supply became a familiar phrase
used to justify delays. Sound
familiar?

Mostly the hobbyists didn’t
complain too much, just as the
computer consumers and com-
puter press nowadays are far
too willing to forgive and forget
commercial and marketing
tactics from Sinclair that
demonstrate an unfortunate
lack of professionalism and an
indifference verging on con-
tempt for the consumers who
provide the profits.

Get rich quick

Clive’s computers, with the
possible exception of the ZX-81
— which did provide genuine
cheap computer power if you
could stop your Ram pack
dumping the program and if it
didn’t give up through over-
heating — have hardly served
the cause of computing, if this
is understood as pressing pro-
cessing power into service to
perform functional tasks.

They have served to enrich
Clive, and make him into a
household name. They have
also given us the computer
games industry, for all the good
that will do mankind, by pro-
viding the cheapest available
means of playing poor imita-
tions of arcade games on a flick-
ering and colour-crawling TV
screen, but not much else.

Sir Clive poses with two
of his most far-out
brainchildren; in
deep prayer before
Wrhe C-5 Juggernaut,
"\ and left, the QL
3 monolith.
Innovations or
high-tech
toys

The avuncular Uncle Clive,
posing as some sort of Ronald
MacDonald of information
technology, with his cheap
keyboards, minimal compo-
nents, impotent speakers and
quirky Basics has in fact served
the cause of consumer elec-
tronics alone, which is the art of
providing technological gim-
mickry at a low enough cost so
you can grab the innovative toy
and gadgeteer market.

The success of the Spectrum
is a creation of, and is still
sustained by, the software
rather than the minimal, but
high profit-margin, hardware.

Sinclair Research was set up
as Clive’s lifeboat from the
sinking ship of his first
company, Sinclair Radionics,
when the NEB took over con-
trol. It produced the MK 14, a
microprocessor trainer kit using
the National Semiconductor
SC/MP or Scamp chip. It was,
relatively speaking, a great
success, and confirmed the
computer market potential.

Although the official history
has it that Clive left Radionics
and then started to work on the
ZX-80, this obscures the truth
of the matter. Since work had
started in April on the Basic for
the ZX-80, which implies a
certain amount of hardware
design, it *was a lot more than
a gleam in Clive’s eye when he
departed the doomed Radionics
in August.

Demon seed

The ZX-80 wasn’t much of a
computer. Five years after its
launch in February 1980, Sin-
clair cheerfully admits that the
machine’s specifications had
more to do with marketing con-
siderations than application.
At the end of the seventies,
personal computers weighed in
at around £300. Clive’s aim with
the ZX-80 was simply to bring
out a machine for less than
£100, whatever the effects of
such a constraint on the ulti-
mate usefulness of the product.
It’s often argued that techni-
cal innovation (specifically
Clive’s) has always been at the
heart of Sinclair’s ability to
successfully undercut the com-
petition. Although this is
certainly true of the ZX-81 with
Ferranti’s revolutionary ULA a
determining factor in the

lan Adamson, Richard Kennedy and Freda Trovato do some Sinclair research.

machine’s low price, there was
nothing remotely innovative
about the ZX-80. :

For the purposes of this his-
tory, the machine is only
important because it inadver-
tantly established the hard- and
software foundations for the
entire ZX range. The ZX-81 was
a ZX-80 upgrade, the Spectrum
was a ZX-81 with colour and
the QL was . . . well, we’ll
worry about the QL later.

In short, everything you’ve
learned to dread about a Sin-
clair computing product has its
roots in the ZX-80’s design. For
example, keyboard lay-

I

On the face of it, single
keystroke Basic is a great idea |

for beginners. However, as an
entire generation of ZX pro-
grammers will testify, the
advantages of the system are
insufficient compensation for
the horror of the keyboard.

Single keystroke Basic was
the result of a marketing deci-
sion. Clive decided that few of
his customers were likely to be
typists, and that the ability to
enter entire keywords with a
single keystroke would be a
valuable sales feature. The
inspiration for such a system
came from an old Wang
machine at Radionics which
used an obscure single-
keystroke dialect.
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As far as the gritty world of
““real”” computing was concer-
ned, the ZX-80 was little more
than a portentous gizmo. With
its integer only mathpack, the
infamous screen flicker, joke
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table frame of

achine could per-
onsidered a tolerable

g aid for would-be pro-

mers; it was certainly noth-*

ng more. In early 1980, John

“Grant and Steven Vickers at-

Nine Tiles set about the task of
turning the ZX-80 into'a proper
computer, the first priority
being the improvement of the
mathpack.

In the opinion of Tony
Tebby, author of QDOS,; the
QL’s (almost) flawless operat-
ing system, the ZX-81 is far and
away the best product to emerge
from- the Sinclair stable. With
its expanded floating-point
math package, improved dis-
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from the mountain.
Mail-order customers
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if they wanted a Spectrum.
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(continued from previous page)

play and partially improved
storage capacity, the ZX-81 was
in every way a ‘‘real’’ computer
for less than the price of its
predecessor.

A critical but hidden element
in the rise and fall of Sinclair’s
ZX range is the software that
Nine Tiles created for the
ZX-80. Whatever the shortcom-
ings of the machine, it is gener-
ally recognised that John
Grant’s software for the ZX-80
is a masterpiece of efficient and
economic coding. Since this
early work would become the
foundation for the entire ZX
range, its quality and objectives
were crucial to future
developments.

Although obvious given a
moment’s thought, most people
are unaware of the literaly linear
evolution of the software for the
ZX range.

According to his technical
staff, Clive seems to have very
little interest or expertise in any
aspect of software development.
This goes some way towards
explaining why he failed to
realise that, although inspired,
the ZX-80 software was simply
an elegant solution to a very
specific problem.

Like the NewBrain, the
ZX-80’s Basic was loosely based

on the ANSI Minimal dialect.
Grant saw his brief to be the
creation of as full an implemen-
tation as possible given the
constraints of the hardware.
In short, the design and
structure of the ZX-80’s soft-
ware were specifically tailored
to a machine with very little
memory. It was never con-
sidered that the resultant code
would serve as the software
foundations for an entire range
of machines with wildly dif-
ferent memory capacities.

Sinclair graft

Despite opposition from the
programmers, when commis-
sioning software for the ZX-81
and Spectrum, Clive insisted
that existing code remain
untouched, and any expansions
effectively grafted on to the old
software. This decision had little
effect on the efficiency of the
ZX-81, but would have serious
consequences for the poor old
Spectrum.

While investigating ways of
refining the ZX-80’s hardware
for the new machine, Clive hit
upon an innovation in chip
design that was to make him a
fortune. Ferranti had announ-
ced a new kind of chip known
as an Uncommitted Logic Array
or ULA.

The wonder of ULAs is that

they enable limited customisa-
tion of an ‘‘off-the-peg’’ chip to
suit a specific application, while
avoiding the expense or delays
of commissioning a full-blown
custom chip. One of the prob-
lems with the ZX-80’s hardware
was its relatively high compo-
nent count.

After speaking with Ferranti,
Clive knew he could slam the
contents of 17 ZX-80 chips onto
a single ULA, thus reducing the
new machine’s chip count from
21 to four. The manufacturing
economies were astounding.
Ferranti’s innovation enabled
Sinclair to market an improved
machine at a lower price, and in
the process establish a market
lead to intimidate the most
determined competition.

The phenomenal success of
the ZX-81 has been extensively
chronicled over the years and
hardly merits yet another re-
run. Suffice to say that by the
end of 1982 more than 500,000
units had been consumed by the
technology-hungry masses of
the world. The ZX-81 whisked
Clive out of the world of the
mail-order merchant and into
the relative respectability of
mainstream retailing.

By January 1981, Sinclair had
signed an exclusive retail
agreement with WH Smith.
Both parties made significant

Sinclair Research and the future

As far as the future goes Sinclair Research is still dependent upon
the homel/personal computer market. Plans for a Cellnet telephone
and future computers will require income from the current
products in the meantime. Sinclair Research has just revamped
its image and corporate structure drastically, to make the company
more attractive to the financial partners they need for the wafer-
scale project. They need computer sales to keep the action going
in the meantime, however. The gospel according to Clive on new
computers was given to us in an interview.

The Spectrum 128, already out in Spain, will be released “in
spring” next year, but since the QL has virtually abandoned all
pretence of being a business machine, Sinclair wiil have a
somewhat cluttered market for their own products, sub-£200. The
Pandora portable, under development now, bears a remarkable
resemblence in Clive's descriptions to the original ZX-83/QL
concept — flat screen, portable, add-on modem, a “totally
professional keyboard’ (another membrane design, we presume),
and since Clive said: “l can’t tell you that”, when we asked him
if it used Microdrives, it presumably may well have 3in. discs.
Whether the concept matches the machine will be a measure of
whether Sinclair has got its act together. Oh, it will use the Z-80

chip. What price progress?

The only other potential computer is the Proteus, a 68000-based
portable. Clive says “it's a hypothetical machine”.

fortunes out of the arrange-
ment, which continued to
flourish until a disagreement
following the lukewarm res-
ponse to the Spectrum.

The Spectrum earned its place
in history as the world’s first
low-cost colour micro. More
than any other product it is
responsible for Sinclair’s inter-
national reputation, but in the
cold light of 1986 the old war-
horse looks less than impres-
sive.

The membrane keyboard is
still there, it’s raised rubber
keypads — “‘like the touch of a
deadman’s hand’®> — only an
inspiration to ZX-81 owners
with limited ambition. These
days the most impressive effect
of the machine’s additional
features is that they make the
keyboard even more awkward.

Code overload

Bestowed upon an expectant
world in April 1982, the
Spectrum’s launch marked the
end of an era for the ZX range.
It was the last machine that used
Nine Tiles for its software
development. According to
John Grant, coding structures’
originally designed for the
ZX-80 finally collapsed beneath
the demands of the Spectrum’s
massively expanded memory.

Code which had been clever
and efficient handling data for
a 1K system proved totally
inadequate when applied to the
processing requirements of a
16K or 48K Spectrum. In
particular the neat but quirky
system for storing variables,
which used the 80’s limited
memory to its own advantage,
was proving a liability on the
Spectrum.

Nine Tiles recommended that
the existing code be radically
restructured for the Spectrum
and Clive declined the sugges-
tion. Grant insists that a
£15,000 rewrite would have
massively improved the Spec-
trum’s capabilities and in the
process extended its market life.

But it was not to be, and the
result was an erratic, sluggish
performance from the last of
the ZX range. Ironically, the
R&D of the most successful ZX
product was plagued by tech-
nical disputes and financial
disagreements.




Most of the graft on the
Spectrum’s software was per-
formed by Steven Vickers at
Nine Tiles, while Richard
Altwasser at Research handled
the hardware and acted as a
buffer between the two com-
panies. When Altwasser and
Vickers left their respective
employers to design and market
the Jupiter Ace, an already
fraught development fell into
disarray.

Although, on the face of it,
only the 1/0 software remained
to be completed, a difficult task
was made impossible by an
absence of working peripheral
prototypes coupled with daily
changes of brief.

In the end, the pressure of the
launch deadline prompted Sin-
clair’s decision to send out the
first wave of Spectrums with
unfinished Roms. The original
QL or ZX-83 spec called for a
Z-80 based portable machine,
with the flat screen, Micro-
drives, built-in modem and
bundled software. From this
initial vision, progress was
mainly downhill.

Chip changes

While problems with earlier
machines can be laid at the door
of Clive, those of the QL end up
being assigned to Nigel Searle
and his team, since Clive had
little to do with it.

Having got his funding for
the C5 electric bidet project
when 10 per cent of Sinclair was
sold — remember when the
company was worth £130
million temporarily — Clive
promptly moved out of Willis
Road and Searle took over his
office. However the initial
vision was Clive’s, and certain
other decisions, like the chip.

The chip was changed to the
68008 in late ’82, more for
reasons of marketing than any
benefits it offered. Apart from
its capability to perform 32-bit
arithmetic directly, and a larger
memory addressing capability,
this poor relation of the 68000
family has little going for it in
computing terms. The restric-
tion of the eight-bit address bus
slows the whole thing down,
and a Z-80 could run faster.

The cost differential now
between the 16-bit 68000 and
the 68008 is down to a few
dollars. When Sinclair chose a

new hip chip, more to create the
capacity to claim innovation
and a ““32-bit chip”’ in the ads
than to improve their machine,
the price differential was a lot
more, 68000s being five times
the price of 68008s.

Never one to spend a penny
more on components than he
has to (the QL hasn’t got an
On/Off switch either), Clive
took the 68008, despite being
told by Motorola at the time
that they could now plastic
package the 68000 — it was
originally ceramic-packaged
and hence pricey — and the
price would drop.

Effectively, this decision has
lumbered the QL with an illu-
sorily advanced chip which
renders it uncompetitive with
Macintosh’s 520STs and the
like. Even if Digital Research
can port the GEM system across
to the QL, who’s going to want
it if it runs at half its original,
itself boringly sedate, speed?

Monitor dropped

With the flat screen aborted,
they went the monitor route.
The idea of having a Sinclair
monitor to go with the machine
was dropped because they
thought you couldn’t sell a
machine complete with a moni-
tor — a fact Amstrad haven’t
noticed yet? Hedging their bets
for the home market, a bodged
TV outlet was added.

Portability also vanished,
since the Dram chips would eat
up too much power, even if the
Microdrives would work guite
happily on fairly small power
requirements. With a flat screen
they might have still tried it, but
certainly not with a conven-
tional TV tube.

Loss of portability also meant
there were no good arguments
for using the slow Microdrives,
since they are not significantly
cheaper to produce than 3.5in.
disc systems are to buy. How-
ever the mindset at Sinclair says

they have to be used, since they
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Above: inside the Spectrum.
Below: Clive and the QL.

are part of the ‘“‘innovation™.

It’s the same thinking that
gave us the QL keyboard, in-
appropriate for a ““business’
machine, despite the fact that a
proper keyboard would cost less
than a pound or more. Indeed,
Sinclair had samples of such
keyboards produced, but chose
to do it nis way.

The modem chip never got
designed past the notional stage,
let alone offered for BT appro-
val, because of the other hard-
ware problems in what was des-
cribed to us as the ““disorgan-
ised shambles’’ of QL design.

Meanwhile another machine,
the SuperSpectrum, was started.
‘With similar hardware to that of
the QL, it was to be a 128K,
60008-based machine with
Interface I and II built in —
when they got them working —
and aimed at the Spectrum
market.

It was also to have a new
Basic, which Jan Jones was
recruited to write. When the QL
development program went

wrong, and the QL spec came

resemble the SuperSpectrum as
features were cut out, they
dropped it.

The other machine that came
along in ’83 was the ‘“‘low-cost
colour computer’ or LC-3,
developed in response to the
threat of a product from the
East that would undermine the
Spectrum’s market. Produced
in a very short time, it existed
as a TTL prototype, complete
with an OS and demo software.

It used a Z-80 and memory
management, and was designed
for Rom software, with data on
battery-backed Cmos Ram
packs. Apart from the initial
cost advantages — it was to cost
less than £50 — it had two
advantages over the QL in the
autumn of '83.

First, it could run full over-
lapping windows, and secondly,
there was a full prototype. It
was never developed further,
presumably because profit
margins didn’t look as good as
those of the QL. So much for
cheap computing power!

Although QLs now work, it
took up to DI2 (the twelfth
revision of the board) and a year
to do so. There are still
hangovers from a flawed design
process, however.

Sinclair launched the QL
without a working prototype.
Despite a note of realism struck
in the first draft of the press
release, promising machines by
“end-April’”’, it went out as
““end-February’’ because the
ads said 28 days delivery, so the
press release couldn’t say any
different’’. Decent, legal and
honest?

The bugs in SuperBasic and
the kludge deserve a mention.
Up to a month before the
launch, the QL was to have no
Basic — it was supposed to be
a business machine, remember
— but then it was decided to use
SuperBasic. Trouble was, SB
was 22K in unfinished form,
and another 4K of code was
added to SuperBasic a month
after the launch.

The OS, originally contracted
to GST, had been produced for
2*16K Rom sockets. Tony
Tebby’s QDOS had been pro-
duced as a back-up, and would
fit along with SuperBasic into a
total of 48K. Hence the in-
famous kludge, pending 32K
Roms.
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BBC (tape/40 or 80 track disc) Rs *

: COMPUTERS Spectrum Commodore 64

Acorn Ele:c:trgg e ié 32!7! ?g {Apple, VIC, ZX81. NEC PC8201A)

Acorn BB e
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Commodore 64 compendium pack £173.87 MICRO MATHS (NEW) Course

CONTAINS: Commodore 64 computer

Commodore 1531 data recorder

Commodore Music Maker

Adrian Mole adventure game

Adrian Mole book

My very very very first programme tape

Designers Pencil art drawing programme
Commodore C128 computer e £234.74
Commodore C128 OFFER PACK 1.. £304.21
CONTAINS: Commodore C128 computer

Commodore 1531 data recorder

taking beginners to O-Level. 24
programs on 59 topics with 2
books.

MICRO ENGLISH (BBC, Electron).
Course taking beginners to English
Language O-Level. Incorporates
real speech, no extras required. 2
discs/tapes.

MEGA MATHS (BBC, Electron). A-
Level course for mature beginners,
A-Level Students or Micro Maths
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Programmers reference guide LCL, (Dept. Y), 26 Avondale Ave., Staines, Middx
Commodore C16 compute 2 PR < f :
Commodore 0128 OFFER PACK 2. £434.74 Xelopnone: 10764, 8E77.3 (10amE10pm)
ca”TA,Ns: Commodl)l'a 8128 compmer Name ....................................................................
Commodore 1570 disc drive AdArE S o e e e
Ten double sided double density discs
GET FREEI! ottt
Two disc games titles (value £14.95 each) L R S A e S A o s
Competition Pro Joystick COMPULOr: ..o st caTansan Discltapeis oo iiaiie.

International Soccer cartridge

Programmers reference guide -
Amstrad CPC 6128 computer 128K with colour monitor, R s D c onnections Ltd
built in disc drive..—. £347.79 St s e e e e ]
Amstrad CPC 464 computer 64K with colour monitor, BT A T T T 2
built in cassette drive... . £260.83 T €100
Amstrad CPC 6128 computer 128K with green monitor, BEC to Fdelty etc 12nch extensicn cavie "
built in disc drive £260.83 Commodors i/ Fideiny ot £5.98 IDC SHROUDED HEADERS
Amstrad CPC 464 computer 64K with green monitor, B8C 1o Ferguson WITH EJECTING
built in cassette drive £173.87 LO*‘“ S
Amstrad PCW 8256 word processor 10wy :?W
CONTAINS: green screen monitor 88C 1o Maschs 16wey
b : e e
isc drive IDC' AMPHEN oy
dot matrix printer (NLQ)...._._.____ £402.09 ey :g::::uml ] Pve
Apricot F1 computer 18 bit machine £895.00 36way g (soider type) £4.98 | ,DOUBLE SIDED PLUG BOARD
: . Moty
Dlsc DHIVES m :ﬁ ::: f.:'{,:“uaﬁ 56-way Card t"dq' l'o'l = \
Pace PSD 1 100K single sided 40 track £ 86.00 e AE s et S Vi covared o 88CH
Pace PSD 2 200K double sided 40 track - £ 91.00 Dt s xin ot 1o €735 [MReCLILI Ll oy 1195
Pace PSD 3 400K double sided 40/80 track.._.... £ 99.00 Anwad g s 1o CRI8_)(Cpmey i 40TE  LV0
Pace PDD 1 200K dual single sided 40 track . £165.00 e A
Pace PDD 2 400K dual double sided 40 track..... . £169.00 e e e 128 | M000% coes ; (<=
Pace PBE 3 860K dual double sided 40/88 tiack ... £182.08 BUC S oo Somiie i et
Commodore 1541 single drive £139.09 oo a0 [ e o e s o M ¢
Commodore 1570 single drive (for C128). £173.87 ALL 1 METRE LENGTH S e A A e g
Commodore 1571 double sided (for C128)_. . £234.74 88C sera B R e e Sy || = Se makeeneine s e
Acorn Plus 3 Disc drive with interface 370K . £199.96 MG TE O Giz7s | BTP 048 | syt tobo siched o rom one
e sz
PRINTERS BT an | ., B T8, S [emeeen e
Canon PW 1080A (160 cps) (NLO) £278.22 MSX £13.95 i e o £090 | Mecro Extn. lead 127 £6.00
R F8 G (100 sl NLY) foaz s ek ] m oo R
Juki 2200 Typewriter/Printer (Daisywheel) £299.09 e b dwmy Q10 €98 g0 | MaeT Famis
Juki 6000 Daisv wheel printer £199.96 M%%%%on 658::5 233 g:g :;gg g; EEE §§ EEZ‘EE
All prices add 15% VAT. P&P Securicor Delivery
£6.00 printers  £4.00 computers  £2.00 all else TRADE'ENQUIRIES WELCOME
75p P&P IN U.K. Access & Visa accepted. Add 15% VAT to all orders
WE STOCK A FULL RANGE OF ACCESSORIES, PRINTER INTERFACES, Cheques made payable to
JOYSTICKS, DATA RECORDERS, MODEMS, MUCH MUCH MORE. St RSD Connections Ltd, Dept YC1
PLEASE PHONE OR WRITE FOR ANY DETAILS E;E! : PO Box 1, Ware, Herts.
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Ageing, losing his sight and panic stricken with overwork can Grumpy Gumphrey, the geriatric store
detective, hold down his position in this department store fantasia. A kind assistant is needed to help

e

. Available soon Amstrad

i round-up the thieves, cage the gorilla and tidy the warehouse. Would you fit the bill? N
| AVAILABLE FROM ALL GOOD SOFTWARE STOCKISTS SIS

Gremlin Graphics Software Ltd., Alpha House, 10 Carver Street, Sheffield S1 4FS. Tel: (0742) 7534234"&_:’-—.«_\ 25t



nd Zone is a machine | UDG’s. Oops! Sorry; dormant | Enter as line 1: .
code arcade-type game | nasty space spores! While | 1 MEMORY 34999:LOAD
for Amstrad computers. | avoiding the deadly plasma | ‘“EZcode’: CALL 35000
S. Cartwright At the start of eachround | bolts of the patrolling | Then as a direct command:
with a fasi- your arrow head craft appears | guardians. When all the spores | SAVE “ENDZONE": SAVE
in the middle of the grid. | are collected you will enter a | “EZCODE",B,35000,4875.
moving arcade-type Pressing one of the direc;gtion new grid with a different
game for the Amstrad keys starts the craft moving in | pattern. There are 10 different | Program with auto run

the chosen direction until you | grids to attempt. Playing keys This will save the program to
hit the perimeter of the grid, | are shown at the beginning of | auto run. To load the game type
you change direction or get | each game. RUN “ENDZONE”™ or RUN®"”
zapped! To enter the program type in | (CTRL and small Enter keys).

the Basic loader. Then save it in If you cannot be bothered to
case of mistakes. Run the | typein the program I will supply
Steer craft over spores. | program and if the Ready | the game on cassette for £2.00.

Points are scored for steering | appears type New. Don’t worry, | Send to S. Cartwright, 21 Maelog
your craft over the pattern of | the code is still in memory. | Place, Gabalfa, Cardiff.

782 DATA 94.6,3.CD,3C.9B,24.65,95,CD 1622 DATA 87.95.B8,20,34.3E.4.CD.AD.BC
79¢ DATA 59,9B,26.1E,2E,19,CD,75,BB.6 163@ DATA E6.808,20.6,21.A9.94.CD.AA.BC
geg g:% s..’ é gésiécgésgﬁsgéagis'{ésag? 1642 DATA 3E,1,32,93,95,23,78,95.2C.22

: 1 47,C5,3E.A5.CD,5D,BB.C1,12, 165¢ DATA 8C.95,11,BB,94.ED.53,5B,95,CD
1 REM sasssssss ANSTRAD END ZONE COPY' 820 DATA 3E,1,CD,9F,BB,CD,F7,92,CD,6C 1660 DATA 18,92,ED.4B.8C,95.CD.8A,9%.3A
RIGHT 1985 S.CARTWRIGHT sssssxxaex 2 832 DATA 94,3E,1,CD,9@,BB,2A,76,95.CD 167¢ DATA 4C,99,FE,2,CA.D2.89,3A,94,95
1@ MEMORY 34999:FOR N=35000 TO 39875: 842 DATA 75.BB.3E,8F,CD,5D,.BB,3E,3.CD 1682 DATA FE.1.28.3E,3A,72,95.47.3A.86
READ D8:POKE N,VA [.¢"& +D$):NEXT N 85@ DATA 92,BB.2A,.6E.95,22.76.95.CD.75 169¢ DATA 95.B8.2¢,34,3E.4.CD.AD,BC.E6
20 REM TO SAVE THE PROGRAM ONCE THE 862 DATA BB,3A,7E,.95,CD.5D.B8,3E,1.CD 1700 DATA 80.28,6,21.49.94.CD,AA,BC,3E
21 DATA HAS BEEN POKED TYPE NEW 870 DATA 92.B8,2A.78,95,CD,75,B8,3E,6F 1716 DATA 1,32,94,95.2A.72.95.25,22.8E
2z THEN ENTER THEN TYPE:- 883 DATA CD.5D.BB,3E.3,CD.90.BB.2A.7@ 172@ DATA $5.11,CB,94.ED,53,5B,95,CD,18
3 1MENORY 34599:LOAD™ {EZCODE" : 892 DATA 95.22,78,95,CD,75,BB,3A,7E,95 1730 DATA 92.ED.4B.BE.95.CD.BA,92.3A.4C
CALL 35000 90@ DATA CD,S5D,BB,3E.1,CD,90,.BB.2A.7A 174% DATA S%.FE.2.CA.D2.89,3A,95,95,.FE
24 " THEN ENTER.THER TYPE z 918 DATA 95.CD,75,BB,3E,8F,CD, 50,88, 3E 1750 DATA 1.28,3E.3A.75.95.47.3A.87.95
25 SAVE"ENDZONE" : SAVE “EZCODE" ., 928 DATA 3,CD,99,BB,2A.72,95,22,7A.95 1768 DATA B8,22,34,3E.4,CD.AD,BC,E6,82
B.35200,4875 932 DATA CD,75,BB,3A,7E,95,CD,5D,BB,3E 177¢ DATA 20.6.21.A9.94.CD.AA.BC,3E,1

128 DATA 11,20.2,21,10,A4,CD,AB.BB 940 DATA 1.CD,52.BB,2A,7C,95.CD,75.BB 1780 DATA 32.95.95.2A.74.95.2D.22.98,95

118 DATA 6,16,3E,A5.21,DB,88,C5,E5,.F5 953 DATA 3E,8F,CD,5D.BB.3E,3,CD.93.BB 1798 DATA 11.BB,94,ED,53,5B8.95,CD,18,92

12¢ DATA CD,A8.BB,F1,3C.E1,11,8,2.19 96@ DATA 2A,74.95,22,7C,95.CD,75.BB,3A 180¢ DATA ED.4B.90,95,CD,8A,98,3A,4C,99

132 DATA C1,1¢.F9:C3.8B.89,18,18,3C,3C 97@ DATA 7E,95.CD,5D.BB,3A,7E,55,3C,FE 1819 DATA FE.?.CA.D2.89,3E,43,CD,1E.BB

148 DATA 7E.7E,E7,C3,C3,E7,7E,7E.3C,3C 982 DATA AD,20.Z,3E.AA,32,7E,95,3E.2C 1826 DATA 22,7.CD,24,BB,E6,1,28,10,AF

150 DATA 18.18,3,F.3E,FC.FC,3E,F,3 99¢ DATA CD,1E.BB.28,13.CD,.B6,BC,.2E,1 1830 DATA 32,84,95,3E,1,32,.85,95,3E,A5

168 DATA C@,F@,7C.3F.3F,7C.F2.C2.C3,81 1022 DATA CD.48.98.CD,18B,.BB,38,FB,CD.18 1842 DATA 32,83,95,18,58,3E,45,CD,1E,BB

17@ DATA 24.16,18,24.81,C3,2.9,9,18 1813 DATA B3,.CD.B9.BC.CD,1F,98,11,77,EC 1850 DATA 20,7.CD.24.BB.E6.2,26,10,AF

180 DATA 18.9.0.9.0,18,24,42,42,24 1828 DATA A7.ED.52.38.7,3E.1,32,.7F.95 1860 DATA 32.84.95.3E,FF.32.85,95.3E,A6

199 DATA 18.9,3C.42,81,81,81,81,42,3C 1830 DATA 18,12,CD.1F,98B,11,88,13.A7.5D 187¢ DATA 32.83,95,18,3A,38.27.CD.1E,.BB

20@ DATA 3C,18.A5,C3.C3,A5,18,3C,FF,C3 1046 DATA 52.3@.5,3E,FF,32,7F.595.3A.7F 188¢ DATA 20,7,CD,24,BB,E6,4.28,18,AF

212 DATA AS5,.99.99,.A5.C3,FF.18,66,42,99 1856 DATA 95,2A.6E.95,85.FE,1,28,7,FE 1899 DATA 32,85.95,3E.FF.32,84,95,3E,A7

228 DATA 99.42.66,18.E3,A1,27.18,18.E4 1860 DATA 18.28,3,32,6E.95.CD,1F.9B,11 1500 DATA 32.83,95,18,1C,3E,1F.CD,1E,BB

23@ DATA B5,C7.7E.BD,DB,FF,.FF.DB.BD,7E 167¢ DATA 77.EC.A7.ED,52.38.7.3E.1.32 1912 DATA 20.7.CD,24.BB,E6.8,28,E,AF

24@ DATA 18,3C.66.C3.C3.66,3C,18,5A,99 1283 DATA 82.95.18,10.CD,1F,98.11,88,13 1920 DATA 32.85,95,3E,1,32.84,95.3E,A8

258 DATA 24,C3.C3.24,99,5A,83,CE,58,64 129¢ DATA A7.ED.52.38,5,3E.FF,32.88,95 193@ DATA 32,83,95.3A,84,95,FE,FF,208,D

260 DATA 26,1A.E3,C1.24,5A.81,42,42,81 110 DATA 3A,82,95,2A,78.95,84,FE.1,28 1942 DATA 3A,87,95,3D,FE,1,28,3C, 32,87

278 DATA 5A.24.0.0.0,8,1.3,6,C 1110 DATA 7,FE,28,28,3,32,71,95.CD,1F 1958 DATA 95,18,37,FE.1,20,D,3A,87,95

280 DATA C.6.3,1,0.0.0.8,32,62 112¢ DATA 9B,11,77.EC.A7.ED.52,38,7,3E 1962 DATA 3C,.FE,28,28,2B,32,87,95,18,26

298 DATA C@.80.2.0.2.2.8.0.8.0 113 DATA 1.32.81,95.18,1¢,CD,1F,9B,11 197@ DATA 3A,85,95,FE,1.28.D,3A.86,95

383 DATA B82.C0,60,39,24,5A,89,46,62,91 114@ DATA 88,13.A7.ED.52.30,5,3E.FF.32 1980 DATA 3D,FE,1,28,17,32.86,95,18,12

319 DATA 5A,24,21.9,2,22,65,95,21,8 1150 DATA 81,95,3A.81.95,2A,72,95,85,FE 199@ DATA 3A,85,55,FE,FF,20,B,3A,86,95

328 DATA ©,22,5D.95.3E.5,32,67,95,3E 1168 DATA 1.28.7,FE,18,28,3.32,72.95 2000 DATA 3C,FE,18,28,3,32,86,95,2A,86

338 DATA 1,32,96,95,3E,1,21,7A,94,CD 117@ DATA CD.1F.98.11,77.EC.A7.ED.52,38 201@ DATA 95,CD,75,BB,3A,4D,59,47,CD,60

34@ DATA BC,.BC,3E.2.21,87,94.CD.BC.BC 1180 DATA 7.3E.1.32.82.95.18.10,CD.1F 2020 DATA BB,BS,2@,4B,3E,2.CD.AD,BC.E6

35¢ DATA 3E.3,21.94,94,CD.BC.BC,3E.4 1192 DATA 9B,11,88,.13.A7.ED,52,30.5,3E 2032 DATA 82,20,.6,21,98,94,CD,AA.BC,26

368 DATA 21,A1.94.CD,.BC,BC.3E,3,21.A5 1202 DATA FF,32,82,95.3A.82,95,23,74.95 2042 DATA 7,28,159,CD,75,BB,AF,CD,9F,BB

37¢ DATA 94.CD,BF,BC.CD.DF,89,CD,37,92 1210 DATA 84.FE.1,28,7,FE,28,28,3.32 2050 DATA 2A,5D.95,11,5,8,19,22,5D,95

38¢ DATA CD.DF.89,3A,.67.95,FE,@,28,88 1220 DATA 75.95.2A,88,95.CD.75.BB,3E.2 2062 DATA CD,59,9B,3E,1,CD,9F,BB,3A,4B

398 DATA CD,DF.89.C3.E,8A,3E,1,CD.E 1230 DATA CD.98,BB.AF,CD,SF,.BB.3E,9F.CD 2078 DATA 99,3D,32,4B.99,20,16.3A,96,95

42¢ DATA BC,3E,2.1.0.2.CD,32,BC,3E 1242 DATA 5D,.BB,3£,1,CD,9F,BB,2A.86,95 2088 DATA 3C,32,96,95,FE.B.28,5,3E,1

41¢ DATA 1.6.6.E.6.CD,32.BC,3E, 1250 DATA 22.88,95.CD,75,BB,3E,3,CD,98 2098 DATA 22,96,95,CD,CD,91,C3,D2,89,C3

428 DATA 6,0,E.0,CD,32,BC,1.9,9 1262 DATA BB,3A,83,95,CD,5D,BB,3A,92,95 2108 DATA 8F.B8B.C9,3A,B86,95,B9,C8,3A.87

432 DATA CD,38.BC.3E.3.6,1A,E,1A,CD 1272 DATA FE.1,20,3D,2A,8A,95,E5,11,CB 2110 DATA 95.B8,C2,AF,CD.SF.BB,CD,A7,BC

442 DATA 32,BC.C9.3E.1,32.6F,95,32,77 1288 DATA 94.ED.53,5B,95.CD, 18,92.E1.44 2120 DATA 21,8B,94,CD,AA,BC,3E,A9,32,50

452 DATA 95.32,4C,99.3E,12.32,6E,95,32 1298 DATA 4D,CD,8A,98,3A,4C,99,FE.8,CA 2130 DATA 99,6.7.C5.6,40,11,DB,94,C5

460 DATA 76.95.3E,5,32,71.95,32,79.95 13¢@ DATA D2,89,24.22.8A.95,3E.28,BC,28 2148 DATA 1A.47,3A,86,95.80,6F,13,1A,47

470 DATA 3E.1,32,70,95.32,78,95,3E,28 1310 DATA 14.CD,18,92.ED,4B.8A,95,CD,8A 2150 DATA 3A,87,95,82,67,D5,7D,D6.2,FE

480 DATA 32,73,95.32.78.95.3E.5,32.72 1320 DATA S2.3A.4C,99,FE,2,CA,D2,89,18 2160 DATA 16,32,1¢,7C.D6.2,FE,26,32.9

490 DATA 95,32,7A,95,3E.22.32,75.95.32 1330 DATA 4,AF,32,92,95,3A,93,95,FE,1 2170 DATA CD,75.B8,3A.50.99.CD,5D,B8,D1

S@3 DATA 7D.95,3E,.18,32.74.95,32,7C,95 1342 DATA 2@,3D,2A,.8C,95.E5,11,88,94,ED 2180 DATA 13.C1,12,D3,3A,58,99.3C,32,50

51@ DATA 3E,AA.32.7E.95,3E,A8.32.83,95 135@ DATA 53,5B.95.CD,18.92.E1.44.4D,CD 2190 DATA 99.C1,19,C3,AF,32,4C,99,3A,67

528 DATA AF.32.84.95.32.85,95,32,92.95 1362 DATA BA,98,3A,4C.99,FE,8,CA,D2,89 220 DATA 95.3D,32.67.95,3E.1.CD.9F.BB

533 DATA 32.93.95.32,94,95,32.95.95.3E 1378 DATA 2C,22,.8C,95.3E.18,BD,28,14,CD 2219 DATA 3A.67,95,FE,9,C2.CD,91,2A.65

540 DATA D,32,86,95,32,88,95,3E,15,32 1380 DATA 18,92,ED,4B,B8C,95.CD,8A.92.3A 222@ DATA 95.ED,5B,5D,55,A7,ED,52,32,5

55¢ DATA 87.95,32.85.95,3E,2.CD.90,B8 139¢ DATA 4C.99,FE,2,CA,D2,89,18,4,AF 2232 DATA 62,6B,22,65,95,3E,25,32,63,95

56¢ DATA 26,2.2E.2,E5,CD,75,BB,3E,9F 142¢ DATA 32,93,95,3A,94.95.FE.1,2@.3D 2242 DATA 3E,15,32,64.95,3E.2.32,62,95

570 DATA CD,5D.BB,E1,24,3E,28.BC.20.F@ 1412 DATA 2A,8E.95,E5.11.CB.94.5D.53.58 225¢ DATA 32.61.95.CD.A7.BC,AF.CD,SF,.BB

S8@ DATA 26.2.2C,3E.18.BD,28.E8,3E,1 1420 DATA 95.CD,18,92,E1.44,4D,CD,83,92 2268 DATA 3E.1,CD,98.BB.6,B,C5.3A,63

55@ DATA CD.5®.BB.6,14,C5,2E,1,6@,CD 143@ DATA 3A,4C,99,FE,®,CA.D2,89.25,22 227¢ DATA 95.47.C5.CD,3,92,3A,62,95,3C

62@ DATA 75.BB,3E,8F,CD.5D.BB,C1,C5,2E 144@ DATA BE,95,3E,1,BC,28,14,CD,18,92 2280 DATA 32,62,95,C1,10,F2,3A.64,95,47

610 DATA 18.6@.CD,75.BB,3E,8F,CD,5D,EB 145@ DATA ED,4B,8E,95,CD,8A,52,3A,4C.99 2290 DATA C5.CD,3,92,3A,61,95,3C,32,61

628 DATA C1.C5,2E,18,3E,29.99,67.CD,75 1462 DATA FE.2.CA,D2,89.18,4,AF,32,94 230¢ DATA $5.C1,10,F2,3A,63,95.47,C5.CD

632 DATA BB, 3E,8F,CD,5D,BB,C1,C5.2E,1 147¢ DATA 95,3A,95.95,FE.1,20,3D,2A,92 2318 DATA 3,92.3A,62.95,3D,32,62,95,C1

64@ DATA 3£.29,90,67.CD,75.BB,3E,8F,CD 1482 DATA 95,E5,11,BB,94.ED,53,.58,95.CD 2320 DATA 10,F2,3A.64,95,47.C5.CD,3,52

653 DATA 5D,BB.C1,18,C4,6.C.C5,26,1 1492 DATA 18,92,E1,44,4D,CD,8BA,92,3A,4C 2332 DATA 3A,61,95,3D,32,61,95,C1,1@,F2

66@ DATA 3E.D,98,6F,.CD.75,BB,3E,8F,CD 150& DATA 99,FE,@.CA,D2,89,2D,22,50,95 2340 DATA 3A.64,55.D6,2.32.64.95.3K.63

67@ DATA 5D.BB.C1,C5,26,28.3E,D,90,6F 1510 DATA 3E,1,RBD,28,14,CD,18,92,ED,4B 2352 DATA 95,D6.2.32,.63,95,3A.61,95,3C

66@ DATA CD,75,BB,3E,8&F,CD,5D,BB,C1,C5 1522 DATA 9@.95.CD.8A,92,3A,4C,99,FE.@ 2368 DATA 32.61,95,3A.62.95.3C,32,62,595

692 DATA 26,1,3E,C.8@,6F,.CD,75,BB,3 153@ DATA CA.D2.89,18,4.AF,32,95.95.3A 2370 DATA C1,10.96.3E,2.CD,90,BB,3E.A8

703 DATA 8F,.CD,SD,BB,C1,C5.26,28,3E.C 1540 DATA 92,95,FE,1,28,3E,3A,6E,95,47 2380 DATA 32.4D,99.6,C.C5,78.C6,1.47

712 DATA 8@,6F.CD,75.B2,3E,8F,CD,5D,BB 1550 DATA 3A,86,95,B8,20,34,3E,4.CD,AD 2390 DATA 4F,3E,2.CD.32,BC,3E,55,32,4B

720 DATA C1,18,BE,16,1A,D5.3E,2.42.4A 1568 DATA BC,E6,8@,20,6.21.A9,94.CD.AA 2400 DATA 99,21,51,99,22,4E,95,CD,FE,$3

738 DATA CD,32,BC.6.A.CD,F.92,D1,15 1578 DATA BC,3E,1,32.92,95.2A,6E,95,24 241@ DATA 3A,4D,99,3C.32.4D,99.C1,1@,DD

742 DATA 3E,1,BA.28,EC,3E,3,CD,52.B8 1582 DATA 22,8A.95,11,CB,94,ED,53,5B,95 2420 DATA 2E.5.CD.48,9B.C9.CD.A7.BC,21

75¢ DATA 26,1,2E,19,CD,75,8B,21,B2,94 1592 DATA CD.18,92.ED,4B,8A.95.CD,84,98 2430 DATA 2,09,36,F2,11,1,00,6,8,C5

768 DATA 6,6.CD,3C,5B,2A,5D,95.CD,59 1622 DATA 3A.4C.99,.FE,@.CA.D2,89,3A.93 2440 DATA 1,FF,7,CD.19,BD,ED,B@,6.3C

77@ DATA 9B,.26.11,2E,19.CD.75.BB,21,B8 1618 DATA 95.FE,1,28,3E,3A,71,95,47.3A 2450 DATA CD,F,92,C1,19,EF,1B,1B,36.2
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DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA

6,6,C5,1,FF,7,CD,19,BD,ED
B8,6,3C,CD,F.92.C1.18,EF.C9
2A,61,95,CD,75,88,3E,E9,CD. 5D
B8.C9,C5,6,FF,10.FE,C1,12,F8
€9,25,2D0,CD,1A.BC,E5,ED.5B,58
95.E.8.6,2,1A.AE,77,13,23
i19,F9.E1,CD.26,BC,E5,D,20,EF
El.C9,3E,1,6,2,E,7.CD,32
BC,26,1,2E,1,CD,3E.BC,3E,1
CD,.$8.BB,3E,1,CD,E,BC,26,D
2E.6.CD,75,B8,21,FB,99,6.F
Cb,EB,92,26,D,2E,7.CD,75.88
21,A,9A,.6,19,CD,EB,92,26.D
2E,8,CD,75,BB8,21.1A,9A.6,18
CD.EB,.92,26,D,2E,9,CD,75,B8
21,2A,9A.6,10,CD,EB,92,26,D
2E,A,CD,75,BB,21,3A.9A.6.F
CD,EB,92,26,B,2E,C.CD,75,B8
21,49.9A,6,14.CD,EB,92,26,D
2E,D,CD,75,B8,21,5D,9A,.6.E
CD,EB,92,26,C,2E.E.CD,75,BB
21,6B,9A,.6,11,CD.EB,92,26,B
2E.F.CD,75,BB,21,7C,5A,6,10
¢D,EB,92,26,B,2E,12.CD,75,B8
21,8C,9A,6,14,CD,EB,$2,CD,1C
94.C9,C5,7E,E5.CD,5D,BB,E1,23

C1,12,.F5,C9,3A,96,95,FE. 1,28
14,3E,14,32,4B.99,3E,A9,32,4D
99,21,97,95,22,4E,99,CD,FE,93
C9,3A,96,95,FE,2,2@,14,3E,1C
32,4B,99,3E,AD,32,4D,99,21,BF
96,22,4E,99,CD,FE,93.C9,3A,96
95.FE,3,20,14,3E,40,32.4B.,99
3E.AE, 32,4D,99,21,F7.95,22,4E
99.CD,FE.93,C9.3A,96,.95,FE. 4
20,14 ,3E,24,32.4B.99,3E,AF,32
4D.99,21,77,96.22,4E.99,CD,FE
93,C9,3A,96,95.FE.5,20,14,3E
2A,.32,4B,99.3E.B2,32,4D,99,21
BF.96,22,4E,99.CD,FE.93,C9,3A
96.95,FE.6.20,14,3E,3C,32,4B
99.3E.B1,32,4D.99,21.13,97,22
4E,99,.CD,FE,93.C9,3A.96.95,FE
7,20,14,3E,24,32,48,99,3E,B2
32,4D,95,21,8B.97,22,4E,99.CD
FE,93,C9,3A,96,95,FE.8,20,.14
3E.70,32,4B.99,3E,B3,32,4D,99
21.D3,97,22,4E.99,CD.FE,93.C9
3A,96,95.FE,9.20,14,3E.286,32
4B,99,3E,B4,32.4D,99,.21,B3.58
22,4E,99,CD.FE,93,C9,3E,24.32
4B.99,3E,B5,32.4D,99,21,3,99
22,4E,99,CD,FE,93,C9,3A.4B.99
47.ED,5B,4E.99,C5,1A.6F,13,1A
67.D5.CD,75.BB,3A,4D,.95.CD,5D
BB,D1,13,C1,10.EB,C9.CD,1B.BB
38,FB,3E,3.CD,92.B8,11.30,9A
6,7F,C5,D5,26,28,2E,19,CD,75
BB,1A.CD,50,BB,.6,2,C5,11,80
C€7.6,8,CD,19,BD,CD,19,.BD,C5
D5.62.68,23,.1.4F,2,ED,B2,D1
EB,CD,26,BC,EB.C1,19,ED,C1,10
DE,A7.CD,1B.BB.38,7,D1.13.C1
12,C4.18,BD,D1,C1,C9,AF,CD,AD
.gs 802,C2,21.7E,54.CD.AA.BC

28

,33.88
1,CC

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1A, »13,13,6.18
»14,5,17,15,15,4,16.14,16
+15,13,17,.6.14,12,18,7,13
»17,7,14,12,16,7,15,12,15
»16,12,14,7,17,12,13,7,18
3,14,6,17,14,15,5,16,13.16
+15,13,15,6,16,3,4.3,3
»3,15,3,16,3,16.4,16,25
6,26,15,26,4,26,3,26,3,25
L1850 7,127

14,22,11,D.11,
4,1E.8,22,11,22,
4,5,11,24.14,1B.8
15,5.4.24.4,1C,12

- o e
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4140
4152
4162
4172
4182
4152
4200
4210
4220
4230
4240
4250
4260
4270
4280
42599
4300
4310
4320
4330
4342
4352
4360
4379
4380
43950
4402
4412
4420
4430
4440
4458
44602
4472
44802

4508
4519
452¢
4530
4540
4550
4562
4570
4582

4600
4610
4620
4638
4642
4650
4660
4670
4680
4692
4708
4710
4720
4732
4740
4750
4760
4770
4789
4750
48020
4812
4820
4832
4842
4858
4862
4872

4852
4922
4512
4922
4930
4942
4952
4560
4972

15,22,11,6,13,5.,15,1C,12,24
8,24.6,1C.4,0,15,8,13,1C
15,1E.15,24,15,7.5.D.5.4
7.1B,15.,D,14,4.6,5.8.1E

12.4,5.24,8.D.4,7.4,B
4,22,2,12,D,A,B.20,15,14
5,16.B,E,D,1C,17,19,2,19
B,B,17,12,F,1F,E,E 4,14
B,1D,15,17,E.B.D,21,14,15
C.F.4,17,E,1D,F.D,A,C
A,1F,5,15,F,1E.F.C,14,16
8,D.F.C.1C,A,1E,16.13

.

»IA,17,F,17,19,.2.C
17,1C,2,19,17,1A,.3.D
3,1C,2,D,15,1B.3,F
4.18,3,E,16,1C. 2,10
7.1B.2,E.16,E,17.1D
2,13,3,18,16,1A,2,1D
B.9.1.0.9.2.9
1D.A,A,10.1D.8,13
A.E,17.12,18.8,19
7.B.12,C.7,1E,B,10,F, 14
B,C.12,1F,8,10,F,D,E,1E
B,1A,F,10,10.18,B,1E,A,13
12,1¢,.9,16,E,B,E,19,F,1C
11,D,7.D,11.17,9,1A,9,11
1%,13.7,1F,7.16,12,12,8,A
B,1D,7,11,11,A.8,1D,A,10
E,190,11,1C,18,D,7,1A,7.1D
B,B.F.17,F,1E,9.12,E.1C
12,B,7.C,12,19,7.,12,F.A
A.D.B.1F.8,17.B,13.11.,13
9,A.E.14,10,1C,9,13,E.C
9.1E.8.1A.12,17,8,16,9,10
19,11,11,1E,9,18,12,17,A,16
E.1D,A,1A,B,D,A,1D.E,18
96.9A,9A.94.59C.96.C3,20,2¢.20
9E,96,.9A,9A,C3.95,20,20.2¢,20
95.B7.C3,20,20,95,95,20,22,B7
C3,97,59A,5D,20,20,95,20,B7,C3
2Q,95,95,29,29,20,95,95,20,20
20.20.95,20,20,B7,C€3.95.95,20
20,B6,C0,93,9A,5A,9A,99,98,20
20,20,87,99,93,9A,9A,C0,96,9A
9A.9C.2@.C2,9A,C3,20.96,C3.20
20,28,5E,96,9A,9A,9A,9C,B6,CO
C2.B8,20.B7.C3,85,B7,C3,20,20
95,95,B86,03.28,95,20,20,22,95
95,20,87.C3,20.95,97.9A.9D,B6
C2,20.20.C1,89.20,86.C0,95,20
20,B7,C3,95,95,93,9A,9A,99,20
C1,9A,00,.20,98,20,202,20,B7,99
93,9A,9A,9A,99 ,A4,20,31,35,.38
35.20.57.49.4E.4B.59.57.41,4E
4B.55.20.53,.4F .46,54,57.,41.52
45,208,4C.74,64.2E,20,20,4B.45
59.53.3A,20,20.51,2D.55,50,20
41,2D,44,4F.57.4E.20,3C,2D.4C
45.46,54,20,3E,2D,.52.45.47.48
54.20.4F.52.20,4A,4F.59,53.54
49.43.4B8.20.20.20,20,20,48,22
74 ,6F,20.48,4F ,4C.44,20,20,20
20,20.78,72.65,73,73,20,61,6E
79.28,6B,65,79,28,74,6F,20,73
74,61,72,74,20,20,208,20,20,20
20,20,2A.5F,95,E5,29,29,25.29
29,29,29,259,D01,19,11,29,9,19
22,5F,9 7D.C6,30.CD,5A,88
C9,7E, +2D,BB,C1,E1,23
5,6,8,10,FE
+BD,C2,48,9B,C9
,9B,CD, 35,98,EB
+98,CD, 35,9B,EB
»9B,CD, 35,98,EB
»98,CD,35,9B,EB
,98,CD,35,98,C9
7A,2F ,57,78,2F ,5F ,13,E5,AF, 67
6F.E3,7A.B3,28,2,£1.C9,6,11
CB,15.CB,14,38,11,10,F8,18,15
E3,E5,19,D2,B08,98B,E3,E1,E3,CB
15,(B,14,E3,CB, 15,CB, 14,E3,12
£B,D1,CB,2A,CB,1B,9,9999

b
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'. ideo games may come and
go, but chess programs
just grow bigger and
better every year! In this

article I will take a look at the
latest and best available on a
variety of machines.

The programs chosen were
Colossus Chess 4.0 (CBM-64),
Cyrus II Chess (CPC-464), Psion
Chess (QL), Superchess 3.5
(Spectrum) and White-Knight
MKI2 (BBC). All of these
packages have existed for several
years and have been written by
enthusiastic computer-chess
programmers. This is a very
important guide to the programs’
quality because today’s chess
programs, have reached such a
level that no new program
written by a casual programmer
catch up on the years of
development that have gone into
the commercial offerings.

The programs’ abilities are
compared in table 1. Of course,
an overall verdict of the “best”
program is impossible, because
people have different require-
ments from their programs. Also
the hardware which the programs
run on varies greatly so direct

program comparison is
impossible.
Where relative comparisons of

features are possible, the best
program has been given 10 out

White Knight MK12 finds
Rf2-a2 in 29 seconds.
See how long your own
program takes...
Examples.

B v el S RICE

ab cdef hh
(Forsyth notation:

_of 10 and the others a relative

1q5K/4R3/8/8/1p6/1B6/5R2/1K6)
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score. Other features are simple
yes/no facts.

Gone are the days of chess
programs which couldn’t even
beat a casual player on a bad day
and programs took minutes to
solve a simple mate-in-two.

Today’s programs can give
even the best club players a run
for their money on tournament
of blitz levels, and mates-in-two
should now take at most a few
seconds. Several programs are

E‘ﬁ-.? Trs'

Mz move

23

Colossus: more fzatures

Colossus Chess 4.0 versus
Cyrus 1l Chess.
1. e2-e4 e7-e5
2. fic4 g8-f6
6. d2-d3 b8-c6
4. btc3 8¢5
5. g1f3 d7-dé
6. el-gi c8-g4
7. c1e3 c5xe3
8. f2xe3 e8-g8
9. al-cl d8-d7
10. di-d2 ar-ab
1. cid1 b7-b5
12. c4-b3 ag-b8
13. ¢3-d5 f6xds
14, e4xd5 c8e?
16. b3c4 b8-bs
17. f1f2 8-b8
18. di-f1 17-f6
19. h2-h3 g4xf3
20. f2xf3 ~ e7-gé
21, d2f2 g6-f4
22, gtht b8-b7
‘23 f2-e1 d?-a4.
;25. b2-b3 e8-g6
26. el-f1 gé-h5
27. a2-a4 ab-ab
28. c4-b5 b7-a7
29. hi-gt hS-g6
30. bS<6 165
31. g2.g3 f4-n5
32. e4xf5 ge-n6
33, fiet h5-f6
35. ete2 g5ci+
36. f21 ci-b2
37. e2f2. e5-e4
38. d3xed f6xed
139. f2-e3 e4-f6
40. g4-g5 b2xc2
41. g5xf6 c2c5
42. e3xc5 déxch
43. 1393 9795
44. g3xg5+ g8-{7




45. g5-g7+ f7xf6
46. g7 xh7 b6-aé
47. h7-h5 f6-e5
48. f5-f6+ e5-d6
49, f6-f7 a7-a8
50. c6-e8 c7-c6
51. f7-f8/19+ d6-¢c7
52. f1-f7+ c7-bb
53. d5xc6 a6-a7
54. f8xch5+ b6-a6
55, chxab+ checkmate

now able to spot some mates-in-
five or even six on blitz levels in
the middlegame. Psion Chess is
the strongest home-computer
chess program at the moment. It
does run on much better
hardware than the opposition —

faster, better processor/more
memory — of course than the
opposition, but would still be a
strong program with lesser
hardware.

A version of Psion Chess,
running on a Sage computer —
about three times faster than a
QL — came equal first with
three other programs in the 1984
World Microcomputer Chess
Championships. From the
comparison table you’ll also see
that its rival are no pushovers!

Most modern programs will
now think on the opponent’stime
by anticipating your move and
continuing its search. If you play
the more it was expecting it can
save itself a lot of time and thus
search further ahead and play
much better. Problem-solving
has come a long way too.
Colossus Chess now offers the
ability to solve not only
normalmates but self-mates and
help-mates up to seven moves
ahead. This is the only

commercial program to offer
these features.

White-Knight Mk12 is actually
used by international chess
grandmaster John Nunn to aid
in problem solving and design. If
a grandmaster finds it helpful,
think how much it can help club
players, or anybody interested in
chess problem-solving. Also, the
better programs offer the ability
to check problems for “cooks”,
ie. alternative solutions to the

one the problem-author
intended.
Nowadays, the programs

usually offer more than the
standard levels. The move is
towards modes-of-play and levels
being totally user-selectable by

Your move?

J

rogram
Feature

Graphics
D

Analysis

(overal)

display

Anticipate

Book (Size, on/of
Display (Text) .

anual

Sound (Variety, use)

Alter-posit

ion

Back-Forward
A s
Blindfoig play 2P

Clocks

Colour (Adjustable)
Force move
Joystick move entry

Legal move
Modes-of.p,
ew-Game

S display
ay/lLevels

Next-best move

Orientation
Play sef
Printer

Change

Problem Solving
Replay game
S2velLoad games

entering an average move time
you wish to play at,
providing thousands of levels.
The new modes of play add to
the normal averaged-move-time
levels and they include easy-play
where the program deliberately
plays more weakly so that even

SEm T

thus
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White Knight for the BBC.

useless players stand a chance;
all-the-moves where — as in
most casual games in chess clubs
— the whole game must be
completed within a certain pre-
agreed time or the slowest player
loses on time; equal-time where
the program kindly monitors
your rate of play and adjusts its
own accordingly — if you play

gy
o

Supervisor
VolumeISound {on, off)

fast, it plays fast, if you slow
down, so does it; infinite-search
where the programs just looks
further and further ahead until
told to stop — useful for postal
games where you can just leave
the program to ponder a position
overnight or even all week.
Colossus provides six modes-of-
play, more than any of the other
programes.

The latest gimmick is of
course 3D graphics. The quality
will of course depend on the
hardware available. I've seen one
display where it was totally
impossible to make out the
pieces in a complex middlegame,
making the display useless. On
the other hand, the QL, which
uses 32K screen memory — as
opposed to 8K in the CBM-64 —
can provide an excellent display
which is a pleasure to use.
Actually most of the recent
attemps at 3D are much clearer
and more usable.

Loading times are generally
much better now. Colossus Chess
4.0 uses a turbo-loader, Psion
Chess comes on Microdrive,
Superchess can be transferred to
Microdrive if you want, White-
Knight loads quickly because the
BBC’s normal loading is quick,
and the program is very
compact. However, Cyrus II
Chess takes forever to load on

the CPC-464. ®

PSION

SUPER WHITE.
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TECHNICAL DETAILS

3.5" 250K disc drive

Double density disc interface

Parallel printer interface

Joystick interface

Video monitor interface

Peripheral through connector

Built-in power supply

Utilities on ROM including format and verify
RAM disc facility

Random access files fully supported
Connections for second drive upgrade
Comprehensive user manual

Tolal: £199.951inc. VAT

JOYSTICK
CONNECTOR

e
(L

“Recommended’’ - Sinclair User Buyers' Guide

Discovery -—
helps your
Spectrum
make all

the best
connections
for only £199.95

In one simple step you can now transform your
Spectirum into a complete computer system.
Discovery from Opus Supplies is a sophisticated
computer nerve centre combining not just a
powerful disc drive and double density disc
interface but the most comprehensive range of
interfaces capable of running printers, monitors,
joysticks and other peripherals.

No other system can offer your Spectrum so
many options — allowing you to play the very latest
games or providing facilities for serious business use.
Discovery's specification includes over £300 worth
of Spectrum peripherals and yet, at just £19995, this
remarkable allin-one system costs less than a disc
drive and interface combination.

Just connect Discovery to the rear of your
Spectrum and you've started the transformnation.
Now you have immediate access to the very latest
Japanese 32" disc drive conirolled via a powerful
and ingenious double density disc interface. The
unit's built-in power supply feeds both Discovery
and your computer allowing you to dispense with
your Sinclair power supply.

The Opus system takes no user memory from
your computer giving you full compatability with
all tape-based software including programs
designed for use with microdrive and Discovery
even has its own RAM disc allowing you super fast
access times.

Now the choice is yours. Connect up a joystick or
a printer to the builtin Discovery interfaces, link-up
to a video monitor or incorporate your own choice
of peripheral using the through connector.

Whether you choose Discovery for games or
business use you can rely on a complete range of
readily available disc software produced by many
of Britain's leading software companies, and our
price of £19995 includes an unbeatable two-year
free warranty and free delivery.

Discovery is available nationwide from Boots
and from all good computer stores across the
country. Ring us now on O737-65080 for details of
your nearest dealer, or to order your Discovery.

Trade and export enquiries welcome.

*Price quoted refers to Discovery unit only.

Opus Supplies Ltd,
us 55 Ormside Way,
‘M Holmethorpe Industrial Estate,

SLORUCISTE  Redhill, SURREY RH1 2LW.
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icture yourself as a guy
with a top-hat,

With pulsating globules,
and bushes of green,

Something comes near you, you
follow quite slowly,

guard which moves like a

machine,

Platforms of brick that seem so
long and high,

Towering over you head,
Look for the exit to plan your
escape,

And you’re gone..

So sets the sceanrio for
Cheekah’s Exploits, a platform
game for any Spectrum. It’s
main features are.

Smooth, bright, fully
animated graphics.
Collapsing platforms —
fully disintegrate as
Cheekah walks on
them.

and a platform game
with a difference.

shown

Brick platforms —
Cheekah cannot pass
through these.

Touch sensitive
conveyer belts — only
operated when Cheekah
walks on them

Thistles — to be
avoided.

Mobile guards — move
horizontally or
vertically, kill on touch.
High-score table.
Attract mode.
Continuous tunes.
Editor mode — allows
you to design new
screens or change
existing ones.

25 different screens —
some fairly easy, others
virtually impossible.

To enter Cheekah’s Exploits,
first type in the hex loader in
listing 1. Run it and enter O for
the line number. Type in each
line of hex — the line of
numbers and letters following
the three digit line number —
in listing 2. The
computer takes a couple of

seconds to process the data in
each line. If the line is OK, it
will be printed up on the screen
and you can proceed with the
next line. If you hear any of the
three warning tones, then you
have not entered the line
correctly — enter it again. Once

all the code has been entered the
computer will Save it auto-
matically.

Run the hex loader again,
proceeding as before, except
this time enter the lines in listing
3. Obviously, entering this
amount of code in one go is no
pleasure trip, so if you want a
break, enter X and the code
entered so far will be Saved.
Make a note of the line number
reached so that you can enter
this in response to ‘‘Line
number?’’ once you have
reloaded the code and hex
loader.

Now type in the program in
listing 4 and Save it on another
cassette, using:

SAVE “CHEEKAH'S" LINE 0

Then New the computer and

lower Ramtop using:
CLEAR 23999 Reload the first
block of code-using LOAD “”
CODE 32300 and Save part of it
on the second cassette using:
SAVE “EXPLOITS” CODE
32300,415.

Load the first block again,
using: LOAD “” CODE and Save
it over the original using SAVE
“CODE"” CODE 28415,4018

Load this block of code
again, using: LOAD "' CODE
2400 and then the second block,
using: LOAD “” CODE 28018.
Finally, Save the main block of
code on the second cassette
using: SAVE “C” 24000,8440.

If you would like a copy of
Cheekah’s Exploits on a high
quality computer cassette
together with an instruction
sheet explaining how to design
new screen, send a cheque or
postal order for £2.90 to: J. R.
E. Wood, Northampton Hall,
Bunhill Row, London, EC1Y
8LJ.
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X' THEN GO TO 100
6@ LET c=0: IF LEN a%<:>28 THEN
BEEP .2,0: GO TO S50
10:DEF FN f (gl = g) <"@" 7@ FOR b=1 TO 28 STEP 2: IF FN
(g) >"F" OR a%(g):>"9" B f{b) OR FN fi(b+1l) THEN BEEP .2,
2 B : -19: GO TO S0
20 DEF FN hi(g) =CODE ag%(g)-48-( 80 LET d=16%FN h (bl +FN h(b+1):
7 AND ag$(g) >"9") LET c=c+d: POKE 27999+b/2+ax13,
30 CLEAR 27999: INPUT "Line nu d: NEXT b:i LET csc-d: IF d<yC—-20
mber? ";Ll: IF INT L<>L OR L3340 6%INT (c/256) THEN EBEEP .2,10: G
OR.L<@ THEN BEEFP .3,0: GO TO G0 0O TO 50
40 FOR a=L TO 340 S S@ PRINT "0'" AND a<l1l0;"0" AND

S@ POKE 23658,8: INPUT "Enter a<lovd;a;" '“;a%: NEXT a
tane  ntaldsiis s f IEINE a%: IF agf=" 1@ SRVE "CODE"CODE 28000 ,a3%135

18 :CLEAR Z2299:L0OARD “"CODE
CLS : PRINT USR 32614

ggggggﬂ L.EgEL LIgES TINME HISCORE

Listing 4.

= 4 T 13;3‘1---327'5

; ﬂ.istl'ng 3 on next page)
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Tandy Printers..
Moreof what
it takes.

So what's Tandy got the others haven't? Quite simply we've got more. A range of computers that’s
second to none and a complete range of printers to fulfil most hard copy requirements. And for
those who need IBM compatibility in daisy wheel or dot-matrix format we offer you more for your
money. Check out what Tandy can do for your business and like thousands of other businesses
who've already chosen Tandy you'll find out for yourself that Tandy has got what it takes.
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DWP 220. Accurate, concise printing for word £ 5 9 5 VAT
processing programmes . Prints clearly defined . ; : ; 4
characters at a speed of over 200 words per DMP 430. Gives a high quality print return, accommodating a
e, whole host of specifications including correspondence fonts, up
to 180 cps., Micro, Italic, double high and elongated fonts and
graphics.

et £199 var
Ex.
£ 2 99 VAT TRP 100. Has the advantage of

Ex.
DMP 130. This amazing Triple-Mode 9" printling bcgh}:exts z?nd grapgics on £ 9 9 5 VAT
inter will perform a variety of tasks for t regular and thermal paper. : Lo :
gggeeéforﬂiznc;nnﬁac;i:e!%he cfoif:eoi; he versatile machine that responds DMP 2100P. High quality printer at a price
yours, whether you require Word with sheer perfecﬁon. that's hard to beat. Accommodates Data

Processing, Graphics and correspondence

Processing, Data Processing or Dot- quality fonts.

Addressable graphics.

TANDY

}F’H‘q‘ P":ﬂ: 3IIFT 3 3:’?‘? H :.Ilir
YMPILITERS
(e ¥y I &

o 8

7] N
. 5 £ B N b AN BN SN W T
llﬂ;h: v a‘ﬂnfiﬁ. r:?n ﬂinb::..‘iuimilm—vﬂ-%g-ﬁ‘v’n

Therangethat’sclearly sﬁﬁerior

Tandy Corporation (Branch UK), Bridge Street, Walsall, West Midlands WS! ILA. Telephone: 0922 648181
For further information dial the operator and ask for

Freefone Tandy Computers

Available from selected Tandy Stores, Dealers and AT ComputerWorld.




You're an Olympic athlete competing in eight key
events at the SUMMER GAMES. How well can you
score in track, swimming, diving, shooting,
gymnastics and more? So realistic, there’s even an
opening ceremony and awards presentation after

3 gach event.

Unlike other “Olympic-like” games, SUMMER
GAMES has incredible realism, superb state-of-
the-art graphics and sound effects, including national
anthems from eighteen countries and true action-

Compete with up to seven other contestants in your
favourite individual event, or go for it all in the
grand competition. Some events, like cycling,

rowing and fencing even challenge you with realistic

head to head competition!

You have a choice of eighteen countries to represent
and you will need the correct strategy and mental
toughness, not just speed and agility to excel in
each of the eight events. That’s why we included
a feature that lets you practice each event until

BREAKDANGE is more than a game, it’s four games . *
in one. In the first you “go down” to “hattle” row "
after row of breakers as they attempt to invade your
turf. A second game lets you “break™ with the
famous “Hot Feet” in a contest to see who really
has the most “juice” in town. A third challenges
you to figure out the right sequence of steps to
perform a hackspin or suicide without getting .
“whacked." Or, you might want to start with the free-
form section where you choreograph your moves

EPYX MAKES EVER
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SUMMER
GAMES

strategy game play. In each event you must plan and

. execute your game strategy in order to maximise

your score. It's not just a matter of how fast you can
move the joystick.
So change into your running shoes, grab your
joystick and GO FOR THE GOLD!

- ® Opening Ceremony and Awards Cersmony.

@ 8 Different Sports Events.

- @ Action and strategy elements in each event.

@ Compete against an opponent on the
computer.

SUMMER
GAMES II

you're ready for the real compelition.
Remember, it's not too early to get ready for 1388.
With the right diet and training you might just make
it: but in the meantime grab your joystick and try
eight new ways to go for Gold!
@ Includes Cycling, Fencing, Kayaking, Triple
Jump, Rowing, High Jump, Javelin &
Equestrian Events. .
@ Opening, Closing & Awards Ceremonies
with National Anthems.
@ Individual & Head to Head Competition.

BREAKDANCE

and watch the computer act them out in slow motion
or at normal speed.

It's up to you, play it alone or against a friend either
way...Breakin' is now made easy with
BREAKDANCE!

@ Over 100 different steps in all.

@ Complete with breaking music.

@ Inciudes: Moon Walk, Turtle Up Rocking.
@ Head Spin, Suicide, Back Spin and more.

@ Individual and Team play. ® One to Eight Players.
@ Joystick Controlled.
@ One or more players.
Available for: .
Commodore 64 Cassette £9.95 Available for: Available for:
. Commodore 64 Disk : £14.95 Commodore 64 Cassette £9.95 Commodore 64 Cassette £9.95
Atari Disk £14.95 Commodore 64 Disk £14.95 Commodore 64 Disk £14.95




¢ Introducing true competitive auto racing, both on the
track and in the pits. _
A split screen display allows two players to race
against each other, fighting for the lead on the track
and struggling to be first out of the pits.
You'll need a race strategy lgzood enough to beat
an opponent. But remember, his strategy might be
as good as yours. Then it comes down to a test of
nerves, a test of guts.
Grit your teeth and hope that you tyres and fuel hold

Your mission is to foil a horrible plot. From an
underground laboratory, Elvin, the scientist, is

holding the world hostage under the threat of nuclear’

annihilation. You must penetrate his stronghold,
avoid his human-seeking robots and find the pieces
of the security code.

Somersault over the robots or use a precious snooze
code to deactivate them long enough to search
each room. Use the Agency’s computer to
unscramble the passwords from the code pieces. or

You've captured the gold in Summer Games™ and
Summer Games ™ — now it's on to the Winter
Games! And what an incredible setting—a
completely realistic winter wonderiand featuring six
action-packed events. You can compete against
your friends or the computer.
First choose the country youwant to represent. Then
it's practice, training and learning a winning strategy
for each event. Now the Opening Ceremony and the
competition begins. Will you be the one who takes

YTHING POSSIBLE.

PITSTOP IT

out for another lap, because if you ‘pit’ now it may
: cost you the race!
, © Head to Head Motor Racing.
@ 6 Different Circuits.
@ On Screen Map.
@ Full Pit Facilities.

! Available for: .
~ Commodore 64 Cassette - £9.95
| Commodore 64 Disk £14.95

.
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IMPOSSIBLE
- MISSION

try to solve them yourself. You've gotto reach Eivin's
control centre, but you'd better beware....
This mission is stamped IMPOSSIBLE!

WINTER
- GAMES

the gold at the Awards Ceremony?
The quest for the gold continues...And it's all here
~— the strategy. the challenge, the competition, the

@ Over 30 Rooms. art and pageantry of Winter Games!
@ Over 80 Different Robots. @ Six Winter Events: Bobsled, Ski Jump,
Figure Skating, Free-Style Skating, Hot Dog
Aerials and the Biathlon
@ Operting, Closing and Awards Ceremonies
- complete with National Anthems
@ Compete Against the Computer or Your
Friends and Family
Available for:
Available for: Commodore 64 Cassette £9.95
_ Commodore 64 Cassette -£9.95 Commodore 64 Disk £14.95
Commodore 64 Disk £14.95 Spectrum 48K Cassette £7.95
Spectrum 48K Cassette £7.95 Coming soon:
Amstrad Cassette £9.95 Amstrad Cassette £9.95
Amstrad Disk £14.95 Amstrad Disk £14.95
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40 PROCINITIALISE
50

60 R = 25 D = &FF
70 PROC_OUTPUT (R, D)

90O R = 0z D = &FO
100 PROC_OUTPUT(R,D)

120 END

140 DEF PROCINITIALISE
150 DSBYTE = WLFFF4

160 ENDPROC

170

175 DEF PROC_OUTPUT(R,D)
180 A% = 151

190 X% = R + 96

200 Y% = D

210 CALL OSBYTE

220 ENDPROC
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he Robotix kits from
Milton Bradley are a new
addition to toy shop
sheives. Each kit con-
tains plastic beams, wheels,
bearings and trimming pieces
that allow you to build any
number of different moon bug-
gies, asteroid scanners, dune
detectors, and star crabs; as well
as more mundane cranes, lorries
and “‘walking’’ machines.
The heart of the system is a
small, but very tough electric
motor. The smallest kit has one
motor and the largest has four.
Each motor can be controlled
separately by a manually
operated switch and will turn
clockwise or anticlockwise.
The second key element in the
design of the system is the hexa-
gonal plug and socket method
by which different components

John Dawson looks at
Milton Bradley’s Robot
kits.
from axles and swivel joints, to
beam and gears, uses the same
six-sided connections. Both
Fischer Technik and Lego have
produced construction kits that
can be used for serious com-
puter-controlled projects and
the different methods have
advantages and disadvantages.
Fischer Technik components
lock precisely and solidly
together but the gear will rely on

are joined together. Everything, |

Abave: Milton Bradiey
Kobotix muotor.

Below: Caontrolling the arm
using a BBC micro.

friction between the axle and the
wheel to transmit force. Lego
plugs together less decisively
than Fischer Technik but its
gear trains use axles with splines
to hold the gears rigidly in
place. Neither system is in-
adequate provided that you stay
with the forces with which it was
designed to cope.

In the same way the Robotix
system relies on a tight push fit
between the male and female
components of the connectors if
useful loads are to be supported
and driven.

The Robotix motors are
about 5.5 by 3 by 3 cms in size.
An output shaft emerges from
one side and there are con-
nectors on four other sides of
the obling casing. The motor
can be mounted so that the
output shaft rotates in any one
of three axes. The unit is
powered by three volts DC and
incorporates a 1300:1 reduction
gear train.

When it’s running free with
no load the shaft rotates at
about six revolutions per minute
(rpm) so the motor itself is
rotating at about 7800 rpm.
Milton Bradley say that there is
an integral clutch inside the
casing which prevents damage if
the motor is connected to the
two arms to make a ‘‘hand’’ for
holding objects.

Motors are impressive

Using fresh batteries I
measured the free running cur-
rent taken by the motors as
approximately 60 mA. On load
the current rose to about 180 —
200 mA and when the motor
was stalled, that is with the
output shaft stationary, the
current rose to around 400mA.

There seemed to be about two
or three degrees of play at the
output shaft which is not
surprising given that there is a
substantial reduction gear train
between the output and the
motor. The maximum torque is
said to be 3.5 kg/cm. In other
words the motor will lift 3.5 kg
on a lever one centimetre long

“fixed to the output shaft. If the

lever is made longer, the weight
that can be raised is reduced. At
five centimetres — about 2in. —
the motor will raise a weight of
700 milligrams, roughly 1.25
pounds.

The motors, made in Hong
Kong, are very impressive pieces
of cheap mass production
engineering.

The instructions in the
Robotix kits are based on
photographs of completed
models with a list of the parts
required printed at the side. The
photographs are very nice but
not particularly easy to follow
if you want to slavishly build
one of the Milton Bradley
designs. Leaving that aside, the
kits offer enormous scope for
constructing working models
that are both fun and
instructive.

I had intended originally to
use the Fischer Technik robotics
kit to illustrate how you can
build an interface between a
microcomputer and a device
that you wish to control.
However, the Fischer Technik
kits are expensive and difficult
to obtain from local toy or
model shops. The Robotix kits
are marketed widely and you get
more motive power for your
money.

What the Milton Bradley kits
lacks are the sensors like
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microswitches and photocells
that are easily availabled for
Fischer Technik, and also some
of the precision that can be
achieved using Fischer Technik
components. The first problem
can be overcome and the second
may or may not matter to you.

Figure 1 is the original
porgram that I typed into my
BBC microcomputer to control
the lines from the user port. The
program was copied from
Interfacing and Control on the
BBC Micro which is a National
Extension College publication
— ISBN 0 86062 400 4. Figure
2 shows how the program
developed to show on-screen the
status of the interface, and to
obtain an input from the
keyboard which will switch the
interface to move active state —
moving up — to a second active
state — moving down — or to
an inactive state — both outputs
off: all off.

Principle is quite simple

The principle of the program
is quite simple although the chip
involved in sending the data to
the interface is almost as
compex as the 6502 central
processor unit itself; it is
certainly less well understood by
most people.

The uses of 6522 Versatile
Interface Adapter (VIA) are
described in the Advanced User
Guide to the BBC Micro, 6502
Software Design by Leo ]
Scanlon — ISBN 0 672 21656 —
and several other books about
the 6502 microprocessor. For
these purposes the 6522 VIA
can be treated as a simple
input/output chip which takes
data from a memory location
and outputs this information on

the eight data lines.

The output lines coming from
the user port continue to hold
their on or off status until new
information is written into the
memory location.

The superb machine opera-
ting system in the BBC micro
makes everything easy in both
machine code and Basic. Price
Output — lines 250 to 300 in
figure 2 — sets up an Osbyte
call which will write to one of
the memory locations associated
with the user VIA. The
“memory location’’ is actually
one of the registers in the 6522
chip which is treated as through
it were part of the computers
ordinary Ram. Initialisation is
carried out by sending Data
&FF to Register 2 in lines 210
and 220. This sets up all the
eight data lines as outputs rather
than inputs.

Proc Off transmits 0 to
register 0 which sets all the
output lines to off, that is about
zero volts. When a line is set to
On the voltage rises to more
than 2.4 volts in theory and a
little less than the 5 volt supply
in practice — 4.8 volts typically.

A line is turned on by setting
one bit of the data byte to a one

40 PROCINITIALISE
PROC_OFF

PRINT TAB(10,3))
PRINT TAB(10,7)}
K8 = GETS

"PRESS Up
“Status ")

IF K8 = "D* THEN PROC_OUTPUT
UNTIL X¢ = =Q=

“
-
(-]

DEF PROC_OFF
PROC_OUTPUT (0, 0}
PRINT TAB(19,7); “ALL OFF"

4544
i

Down GQuit Stop (Space bar)”™

IF K8 = "U~ THEN PROC_OUTPUT (0,%01)s PRINT TAD(1%,7);"UP -
i (0,802) s PRINT TAB(19,7);“DOWN =
IF K& <> “U° AND K& <» *D> THEW SOFF

Far left: Unpacking the
pieces. Left: The interface.
Below: The ‘*hand’’ made
out of two opposed
‘“fingers'" driven by a
motor.

instead of a zero. Remember
that each byte has eight bits:

0 0 0000O0O0O
7 128 64 32 16 8 84 2 1

one byte shown as binary bits
bit number

value of each bit in decimal
So the byte shown above has a
decimal value of four. I have
used the two lowest bits to
control two lines from the user
port and these are turned on by
writing either &01 or &02 to the
VIA register. Programming
books will show you how to
twiddle individual bits using the
various Boolean operators -
And Or Not XOR. If you want
to control each data line
independently you will need
these techniques because the
only alternative is to turn off all
the lines at the same time by
sending &00 to the VIA.

More than one process

The advantage of controlling
each line separately is that it
permits you to have more than
one process operating at the
same time. For example, you
may wish a robot arm to turn
clockwise while the wrist joint

is also extending to position the
object it is holding correctly
before it is placed at its
destination. If the wrist turning
movement is completed before
the rotation you must turn off
the wrist motor or actuator
while the other continues to run.

It doesn’t matter that the
software that you use to start
controlling a robot is very
simple. There is a sense of
wonder when you press a key on
the BBC micro and see this
translated into a movement of
something that you have built.
The excitement of making the
first steps will lead you quite
certainly into developing more
complex and capable software.

The electronics of controlling
a robot or some other machine
can be as sophisticated or as
simple as you like. The interface
that I built is very primitive
indeed but it works and could
be developed further.

Most of the components for
the interface came from the
local Tandy shop. I don’t like
going to Tandy’s particularly
because their electonic bits and
pieces are more expensive than
they should be, but otherwise
you may have to order what you
want by mail. You will need a
lead to plug into the BBC micro
user port — 20 way ribbon cable
and one, preferably two, 20 way
insulation displacement plugs —
IDC plugs. I used a small piece
of Veroboard to mount the
interface components and
bought a 20 way socket to
connect to the remote end of the
lead from the BBC computer.

The VIA in the computer will
not drive the motors in the
Robotix kit directly. The
reasons why not, and some
commercial alternatives to
doing it yourself, are well
explained in Richard Pawson’s
excellent book The Robot Book
published by Windward — W H
Smith and Son Ltd — ISBN 0
7112 0413 6. I decided to use

(continued on page 71)
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(continued from page 69)

ordinary relays to switch the
motor power supply because
they provide good isolation
between the electrically noisy
motor circuits and because they
make reversing — rotating the
motor in two directions: for-
ward and reverse — far easier
than doing the same thing using
transistors.

The circuit diagram of the
original Robotix switches is
shown in figure 3. You can see
that one side of the motor is
connected to the middle of the
four 1.5 volt batteries. Pressing
on the rocker switch connects
the other side of the motor to
either end of the stack of
batteries — 3 volts positive or
3 volts negative — which makes
the motor rotate clockwise —
forward — or anticlockwise —
reverse. When the switch is left
untouched it is not connected to
either the positive or the nega-
tive supply.

The interface is designed
simply to replace the two
actions of the switch and figure
4 shows the circuit diagram. The
test version that I built and that
is shown in the photographs can
control only one motor. You
can control four motors using
eight relays by duplicating the
circuit and connecting each
input to a transistor to one of
the data lines from the user
port.

Alternatively, you can use
some of the data lines to switch
other devices like electro-

+6volts l
+ 3 volts
i
+3 volts l (m) —o switch
. - 3 volts
1 batteries
Guolt= me piator
: Robotix +6v
e
¢ yirelay & L"I’o:gm
data 0 data 1
20K BC109 20K
BBC user Robotix 0 volts
port 0 volts =5

magnets for lifting things, light
bulbs, solenoids to open or close
gates, and motors that have to
turn in one direction only.
Darlington transistors — the
TIP 120 and TIP 125 are typical
— can be connected to the data
lines and, because the transistor
has a very high gain of more
than 2000, can control directly
a Direct Current (DC) load of
up to four or five amps at 50-60
volts. So, if you have one or two
motors in the Robotix kit these
can be supplemented by other
devices that you make yourself.

The 20K Ohm resistor —
20,000 Ohms — between the
user port line and the base of the
transistor prevents an excessive
current being drawn from the
VIA in the computer. The relay
requires about 70 mA at 5 volts
to operate reliably and the
BC109 NPN transistor uses the
voltage change on the data line
to switch hard on and hard off,

turning the relay on and off as

it does so.

Any general purpose NPN
transistor will do for this
application provided that its
maximum collector current is
sufficient and that it has a DC
gain of more than 60. The
1N4001 diode is connected
across the coil of the relay to
prevent a spike of reverse
voltage which might destroy the
transistor when the current
through the relay is turned off.

I can never remember which
way round diodes should go and
for this application the band
round the diode, which marks
the positive end or anode,
should be soldered to the side of
the coil connected to the
positive supply.

The batteries in the Robotix
kit are used to supply power to
the transistor/relay circuit.
With the exception of the Tandy
relays, the cost of the interface
can be counted in pennies. You
don’t need the IC socket shown
in one of the photographs, it
was part of my experimenting
with an opto-isolator on the way
to the interface given in figure 4.

I guess that it will take you a
little while to get over the thrill
of seeing a buggy or a robot arm
moving under the control of
pressing keys on the BBC
micro. But what would happen
if the Robotix machine dis-
appeared out of sight? You are
responsible for every move that
the machine makes and it’s your
eyesight that is closing the loop
that runs from the BBC micro
keyboard to the VIA, to the
interface, to the motors, to your
eyes and back to the keyboard
through your fingers.

If the computer could detect
when a robot arm had reached
the right place, it could then
take the appropriate action

.to read the position of four

CONCLUSIONS

® The Robotix motor and
“hand” lifted a solid glass ball
about 1.5 inches in diameter.
The ball weighed approximately
4 ounces. That was the heaviest
object | tried to hold in the soft
rubber palms of the plastic
fingers. Six revs per minute
doesn’t sound very fast but the
end of an extended robot arm
will complete 90 degrees of
rotation in 2.5 secs — quite fast
enough if you are trying to
position the hand over some-
thing you want to pick up.

@ The design of the Robotix
component is clever and it
would be good to see a firm
producing sensory add-ons for
the kits. Flight Electronics have
been marketing robotic equip-
ment to connect to the Micro-
professor range of computers.
@ You won't make a fortune, |
don’t think, with a robot built out
of Milton Bradley parts and run
by your BBC microcomputer but
you can’t fail to enjoy watching
amechanism you have designed
and built being controlled by
software you have written.

without your invitation.

Motors, loadspeakers and
electromagnets are called
“effectors’’ because they allow
a robot to effect an action or
movement. Position detectors
such as microswitches, potentio-
meters, ultrasonic rangefinders
and photocells, and other
measuring devices like tempera-
ture probes are known as
‘sensors’ because they sense or
detect information which can be
used by the robot’s computer to
make decisions.

For example, a simple micro-
switch mounted at the front of
a remotely controlled turtle or
buggy can be made to switch on
when the buggy collides with an
object. The Adval command in
BBC Basic can be used to detect
the On/Off status of two input
lines — intended originally for
the fire buttons on joysticks —
as well as to read the values of
the four analogue to digital
converters.

Related to the Milton Bradley
Robotix kits, the Adval instruc-
tion could be used quite easily

potentiometers monitoring each
of the four motors in the Master
set while one of the switched
inputs could be connected to a
microswitch mounted so that it
is turned on when an object is
held securely between the
fingers of the motorised
(thandl"

No special electronics are
required to couple the potentio-
meter to the A-D inputs,

Beyond this you can start to
make up sensors and designs to
suit you own purposes. For
example, you may wish to weigh
a number of packages as they
pass along a conveyor belt.

The weight of the package, in
terms of either too light or OK,
can be detected by using rubber
bands to bias a microswitch so
that it closes only when the
tension in the cord supporting
the electromagnet is more than
a certain amount. If the package
is too light the arm can be used
to lift it off the conveyor belt.

Wychwood, the plotter con-
trol program described in the
October and November, 1985
issues of Your Computer, could
be adapted without difficulty to
work through a series of instruc-
tions to make a robot carry out
a set process. &)
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he 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 least one
— and usually two — of the
main programs appearing in the
current issue. Also available is
the full user to user communica-

tions program Dialsoft.

So far OE LTD’s Telemod 2
and the VTX 5000 modems
have been tested with the BBC
and Spectrum but the service
also works with a number of
other makes. For the CBM-64
it will initially only be available
with the OEL Comms pack
together with the Telemod 2 or
similar modem; later we hope to

| adapt the service to work with

Commodore’s modem.
Hexloader

To enter the download
program first type in the hex-
loader for your machine —
figure 1 — and then enter the
machine code — figure 2. Once
the program has been saved you
can run it by entering CALL

&6000 on the BBC, SYS 51000
on the CBM 64, RANDOMIZE
USR 60000 on the Spectrum.
To find out what is available
and how to receive software dial
up Colchester (0206) 8068. This
audio recorded information line
will also advise you which tele-
phone numbers to ring for the
300 and 1200 bits/ services.
When a program you want to
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S2554 7 SI2BD2FFAS25D468=53F
S23658 7T s02ODZFFCERIFDRCI=520
SZITE 7 21D0FEC25a2025CD=4R%

52384 7 ASACZORBCCZASSCC=350
S2332 © coRSAS3E21CEARAS=SER
Szang > 2e2AlIFFCADOFARE=5A3
Sz24ps 7 31CESOLE]4FNARCI=SA%
S2415 7 TFFOG1EAR%1460R9=455
2424 7 7FRO2OESFFCAC190=504
2432 7 @7CANEEARISE9La=4AF

7 £OC94190PECITBID=494

52442 7 03C96150BECS7BRO=49C
S2456 7 B243200A4RIRIRAR=21S
S2464 T ZOEIFFIRASICSSCE=S33
S2472 7 Z8ASRAESEOADBODE=435
52480 7 3941cR3A9ZAS2AcH=250
52488 7 ADGIDECS4ZANAANE=307
S2496 7 4S026ARCACZEAZIRC=223
S2564 7 CDEOFBEDOIDEZOEC=50S
S2%12 7 CCoB2ezsSCDzez3CD=373
S2528 T AGLZADZFFEA4225=3R0

52522 7 FERACRGACABI3AC9=3CA
52536 ? 3AZA73123635a72002=21F
52944 7 FFE3230GFG3ZACI3A=31E
$295: * 3aaz18620720DZFF=2F4

52560 7 EB444FSTEE4LIFS41=2C4
S29658 T 44204D4S54ESTZ131=243
SZS76 T Z020205245434545=225
$2584 7 S645213520202045=1FE
52592 7 S58495420544F2042=28R
S2699 7 4153494321362020=22F
S2608 7 2053415645204259=28R
SZE1E 7 S445532128205553=285
S2624 ? 4520122653544FS0=26D
52632 7 209229544F 2985245=204
2640 7 S4S5524E2AS44F20=200
52648 7 4[454ED520232145=28C
52656 7 4ES44552204E554D=2F2
SZ664 T 4245522021494526=281
S2ZETZ 7 4144445245535320=2E6
S2E8Q 7 495320494E204845=2(8
Sz26g3e ? S82C11305D5D5DID=476
S2e36 7 SnShenShSIDSISN=SCa
527A4 7 SD2DADINT6524545=481
52712 7 A9582R5743544820=2035

2720 7 24215359415259420=2E3
q272% 7 4144445245525320=31E
SE736 7 4E4F522041524541=220
S2744 7 202146434E4145C20=1D3
52752 7 4144435245535320=234
Sa758 T 4ndFS220841524541=238
S2768 7 202159523F375241=22C
92778 7 4D20T44354404520=237
5784 7 284041582031 3520=1E5
SA7TI2 7 43484152275322320=219
S220a 7 21124E4F54205541=21E
S2808 7 404544322C2a5452=2R%
SZBIA T SH2A414T41454E00=24%
S2824 7 BRIGBI14443534328=218
52832 7 4F52205441704520=26E
S224G 7 2820442FS4202520=1E0

SZ284

IF 2 1 BAATIANAAAGAG=ATI
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A reminder of how to use the Telsoft service.

download is on line, make sure
your modem is set up and dial
the number appropriate to its
speed. As soon as you hear the
modem tones switch the modem
to line and replace the receiver.
Select Option 1 from the menu
— Receive. After a block of
data is received you will see
“OK”’ printed if there are no
errors, otherwise the program

will wait for the blocks to come
round again. When the
“Program loaded OK’* message
appears return to the Telsoft
menu and select Option 5. You
can now save and run.

Option 6 for CBEM-64

Note that CBM-64 owners
will need to use Option 6 if
machine code is to be saved.

118 FOR N=8 7O 7 230 IF T= EVAL(“L"+C$) THEN 5@
1@ REM BBC HEX CODE LOADER 120 X$= HMIDS(BS,2#N+1,1): GOSUB 38@ 248 PRINT "CHECKSUM ERROR '*“
1S HIMEM=LLIFF 138 IF E=1 THEN 268 25@ A=A-8:G0TO S8
2@ CLS:PRINT 148 X$= MIDS (B$,2eN+2,1): GOSUB 3D@ 259 PRINT “"TYPING ERROR '"
32 INPUT " START ADDRESS (Hex)";AS$ 158 IF E=1 THEN 260 27@ A=8s(A DIV B8):6G0T0 S8
42 A=EVAL ("&"+AS) 168 B= EVAL ("&"+MIDS (BS$,2aN+1,2)) 280 =SAVE “DOWNLOAD" &ABB &FB7
S@ IF A>K6FB7 THEN 28 170 "A=Bi1A=A+1:T=T+B 298 END
68 1F A<K2ABA DR A>LOFE7 THEN 20 18@ NEXT @0 E=@: IF ASC(X$)<48 THEN E=1:RETURN
78 PRINT ~A™ “; 1990 FOR M = | TO LEN (Cs) 318 IF ASC(X8$)<58 THEN RETURN
-y W -
80 INPUT ":" BS$,Cs 208 Xx$=MID$(C$,M,1):GOSUB 328 320 IF ﬂSC(!')'}bS THEN E=1:RETURN
9@ IF LEN(BS) <>16 THEN 3@ 212 IF E =1 THEN A=A-11 GOTO 260 330 IF ASC(X$)>71 THEN E=1
190 T=9 228 NEXT 3490 RETURN
4BR8 1 6CBOF2917620D56D,477 6C28 :496CCLEFDAV2IDLD,374 4D48 : AYDC2OE IFF 20ABLD , “EF 6E6B : @UCERT0ANTLB604C . 2C1
6D10 :CBCA7SDOF 1 200C4C , 454 SCI0 1AS0ACIDIDBIPL2079, 369 6050 14907 20004F 499405 , 106 4E7Q :RCHAASTCALTDAATE , IDC
6010 : BREICS7TAF2OPATSE , 4CE 6C38 : GEBRECLBATRIAZOL 447 4£D568 : A2A94E0503400020, 361 4E7B :42847EBLTDAYISAZ 44
LHADD AVCBARFEAZD!I20F4 ,ACH 45290 :20E3IFF20E7FFACS? ,4BE L5C4Q : 20F AFFIBA4TEDRDF ,S5C &D&0 FBLDZRABSD2V995D, 3C0 SEBQ :0020FAFF9B2901F0, ICD
6ARS :FF20616C20486DCY.38A 826 1 6AZOBCLCBOCECS?E, 3C1 6C40 : 6@0AA2D2CAEBCADD , 3AA 6D68 : 20996D209960284B, 317 SE68 :OBATIGAZOV2OF AFF , 400
6A10 : TIFROPCIIAFBEICY,ACH LB30 (FORBATSOZOEIFFAC, 447 6C50 :FBAALBATOOBATEAD , 450 6D7@ :6DATBA20O0LE2VCB , 2Co SE9D : 90109001 3I8ALTDAL 40
6018 1 35FRR64ACRCHALCAT , 200 6B38 1 676A20CT6B2VETFF 429 6CS50 :20496CH0DOFAAATE 449 4078 : 6D20ABLDATEZ2008 ., 278 GE9B :7ELBAAAFSTAEACAF 201
A28 1 6AATDC2VEIFFAYER 482 6840 | AS7IADATORIVESEF , IF6 H6Co0 :4QAVEQLDDVAZFF2Q, 452 4080 1 4ETOFBAD2BABLD2D, J4B GEAR :4144494E47204D4%,215
5A20 :ADVVDAFF2OFAFFAT ,4FD 4B4B : ASBACTEZDOSA2GDT . 419 4C68 1FAFFATQQ0S0AATRC, 460 &DB8 ETFFAYDL22VEOFF 46,548 SEAB :4ESIQD3II20202952,193
SA3R :DIN20V20FAFFASD2, 363 6B 16BAYCH20556CAYSS, IBB 6C7@ :20€3FF28ABLDATDS , JE4 6D90 1 ATSF AZBB2OF AFF 0,305 SEBD : A543454956450D34, 1F2
6AE :A20220F AFFASCBAD, 4CH 6038 | 20306EATID20356C , 298 6C78 1 20006EA9D90502A9 , 2FR 4D%4 : 6BATDE20D6E20F, 287 SEBE :2020205343542042, 1AE
5040 ;FEAZOO22F AFF6BAT , 4BC 6860 1A91SAZ0120F AFF 20,394 6CH2 1 4FB303A0OS2OFBLD, 39C L0AR :56D20ABSDSBZVABAD, 3IA 6ECD :6175642052617465,266
6048 :RC2VEIFF2OF 76BAT, 439 6860 1 F76BA4T71CEBE8PTES, 385 &4C88 :20156DCI41FO0BCY, 370 6DAB : ZOABSD2VETFF2OET , 445 4ECB :0033202020455849,188
HASQ : 15A201 20F AFFARSO, 3EB 6870 1 6FDAS198D0F TATRC , 4A4 6C98 :A2FQ11C943FQ174C, 3A2 6DBR :FF&BABZIFBOALALA , SFE 6EDR :34203544F 20424133 ,200
6ASE : ATFFBETFBSLFDRFA, 587 6B70 : 20EIFF 2BASLDATSA 437 6C98 1616CATVBA20120F 4, 335 6DBE :6ARTIBCISAINOILI0,1F! 6EDB :4943BD4ASAES44552,217
6A60 14915401 20FAFF20, 374 oB80 1 B302A96FB3E8IA9R7,3D7 6CAR :FFACB76CA08A203,3C4 60CD 6907 20EIFF 68290F , 312 4EE@ :204ESSAD4245529D,1F6
6488 :OCHCIRF P2VBCACHE, 348 6BO0 1 200846E20FB6D20A8 , 208 4CAB 1 20F AFFACH76CAYDO, 433 6DCE :@9IIBCIIAISATIBLY, IFD 6EES :2620355345204354 , 1EC
6478 1FBADBOBATIBATEEA, 416 4B90 1 6DAYDS2VVBLEATEE , 2DA 6CB@ 1AXD420F AFFESBAAS, ACE 4DD@ : 0720 3FF 6@437P8S, SAL SEF@ 1524C2DA720544F20,1FS
HATE 1 79847ABA7RES7020,38D 6B98 :20€3FF20F B6DATDZ , 02 4CHE : TC2REIFFAATEZDAR, 46F &DD8 1 7BA2GBAS7BZATDOC , 308 GEFB :35245354535524E2074 ,2%4
5ABR :DS6DASTR29F OCIB0, 489 SDAD 1 20EQFF 4ACRCHAATSS , IBF oCCR : 6DATROZOVBHEZDFB , 2C4 SDE® :AS7DAIROBI7BAS7A, 390 6FO8 :4F204DASAESS2029,1ED
6AB8 1 DRE22VVCHCRBODBYY, 468 6BAB 1 20IVLEATIS20TSEC, 2DE 4CCE 160AD172019560C941 ,200 SDEB :4910057A267A267B,299 6F28 :QDHIATTLA2VTAS241 200
6490 1 7100CA20056DC009, 364 4BBB 1 ACSALBA4TS2BACHT , 202 6CDD :FROOPCY42FOI1CT43,413 6DF@ :CADREBS@ZREIFFCA, SAC 4FI0 14ESIADAO54204261 ,24E
HATE : DOFRADODASTAZ960,422 4BP8 1 BBDOFAZDACHC2DOC , 316 6CD@ :FO174C&416CATR7AZ 372 6DFB :B182CTR0DBF4CB60 ,AF 7 &F 18 : 7564205261 7446500,292
6AAR :DIOBASICES761BAS, 354 6BCO 1 6CACABLBACHTHAAT , 336 SCE® 10120FAFF4CO94DA%,37F EBO :B67DARATZAZDEIFF , 478 6F2@ 141202020373352042, 16F
6AAB 1106573857 7280CC, 289 6BCB 1 ZD2DEIFFAYLE 29C S . 43D 6CEB :B7A203I20FAFFACO9,314 6E@D 1 CADBFAAL7DOBCITF ,S5F 6F28 16175640042202033, IFC
6ABD 1 BOBSZREITFCO20DD,524 &BDD 1FFA96D2QESFFABAY S1E 6CF@ 16DATDTA2D4TQFAFF ,3D0 GE1D 1 DOVBAVELZOFAFFED,4FD 6F30 13030204261 756400, 209
HANE 1 ADCR1ADFVAST I, 435 &BDE !W“ZW:A;E 6CFB : E6BAASBALINDDRY , 243 AE18 :BOFB124A97FCT20P0,3C3 &F38 :4320313230302042,188
HACR : B26D2VRCECBOARCS, 3CC 6BEQ :0DA2II20FAFFAZ1I2,307 A00R : AOFHOVBYAZDI 20F4 380 &HE20 : BECTBAFBRACTRDFD, 3A1 SF4AD :161755642053455420, 253
4ACE 1 TAFBOBATSE20ESFF 478 6DEB 1 20F AFF6BA29; 2aF 2 ACE 6DD8 1 FFASTCIOEIFF20S3,49% 6E28 1 06CTVTFBOZATOSSD, 201 6F4B8 :35245434549564520,223
6ADD 1 2VETFFACLTSAZDNC, S4F LBFR 1FFA29520F 4FFABAT, 353 6Dl :6C20516CHD20AB6D,2€3 SE3I 1837CE67DBATEATT , 440 GFS0 ;4261756420526174,2C3
6AD8 1 6CHOBCCSTBF BABAYT, 48C 6BFE : 9CARDBALBAEDDZDR , 4 1E 6D18 :1A99S520006E20F 86D, 2C1 GEIB :A20120F AFFATRSAZ, 404 4F38 :4%BDSAS24FA7S241,230
HAER :BB2VEIFFVETFFAC, 4AC 6CO0 1EBA2SI2OFAFFAZS2, AET 6020 :20ABLDATDS20VBLE , 274 GE4D 10720F AFFA996A208, 403 6F 68 :4D202DACAFA14445,1F2
LAED 14676AASTIABBIESSF ,43E 6C08 : 20F AFF 4018AY968S . 44F 6D28 :20F B6D2BABSDATRS, 36D SE48 :20F AFF9O2902F0F 4 ,ABA 6F6B 14420206F 4BBDSRS2,200
&HAF@ 1 DBRE2DETFFATDB20, 388 4C1@ 18FB47EAT91A20020, 38D 6D32 :200R4E28FBAD20AB, 2DE GESO :AATCATITAZOT2OFA 41F 6F 7@ :ASSISI2VAI4ESI20, 213
HAFB EJFFACEBISBACATHA 4469 6C18 1FAFFBRRICO07DORS, 448 6D38 1 6DBATEATDI2RODLE , ZAF LESE 1FFATOSAZ0A20F 4FF 464 oF 78 }40!5592‘464F322‘.2I0
1 ADDDBATABATEZRAC , 2CY 6C20 :6B&BACBCAAASTERD,2D4 &DAR 1 AYD22VERFFBS7CLR, 40P SESD 1AY91AZOV2OF AFFDO,A9F 6FB@ 1 4ADASAESIOD202020, 142
ngﬂ.’ 1. -S{M'CU’H”L 88 INPUT " 17;b8 130 IF e=1 THEN GO TO 268 243 PRINT “Checksum Error”
85 IF Ps="END" THEN GO TO 200 170 POKE a,y: LET a=a+i 250 LET a=a-8: GO TO 38
REM SPECTRUM 48k fig 1 90 IF LEN bS<>20 THEN GO TO 268 109 LET te=tsys NEXT n: LET y=d 268 PRINT “Typing Error=
18 REM Hex Code Loader 180 LET t=a-236%INT (a/2%6) 198 FOR m=1 TO 3 270 LET a=8¢INT (a/8)1 00 TO 5@
15 CLEAR 59000 118 FOR n=@ TO 7
20 POKE 23638,8: CLS 1 PRINT 120 LET x$=b$(2en+1 TO 2en+1) 2O0ILETE XSRS (175M T 1T m) AR SAVE - Somn] 0ad ICODE (LSRR, 1134
2 285 00 SUB 3891 LET y=yelé+x 299 POKE 23658,8:1 STOP
38 INPUT “Start Address "ja 1235 G0 SUB 388: LET y=x &
218 IF e~1 THEN LET a=a-1: GO TO 268
S@ IF a>6113%5 THEN GO TO 260 138 IF e=1 THEN GO TO 260 300 LET e=8: LET x=CODE x$-48-7# (x$3>"9")
60 IF a<oPODQ THEN GO TO 20 140 LET xS=bs$(2en+2 TO 2en+2) 220 NEXT m 310 IF x<B OR x>15 THEN LET e=l
70 PRINT a; 145 60 SUB 3081 LET y=yelo+x 230 IF t=y THEN PRINT “:";bs$: G0 TO 58 320 RETURN
- Gy 68208 :EQEE12133E0812CD, 340 68440 131DIFF3EQF3I2BFSC,365  &6@5672 1EFEE1O326FEF3721,305 48904 :D73EGSD7FIEIDICI, 440
F.rgure Z. dpectrum. 68216 1 D7ECCDAGECCIAREA , 6B1 60448 1 328D5C32485C3ED ,25@ 48688 16FEFCB1623CP160D,358 60912 1CSFE@72B1CFECP28,4F3
60224 1CDIFEDDARAEAZ17D,518 68456 1DIFE21915CCBYEFD, 568 60688 120E2CIEICT110581,394 58928 :19FEGC2814FERD26, 368
60000 :COISEDCIBVECCDLIS,.ACT7 40232 :EFBE2RE121ESEESA,S24 60464 1COSREDCILAEACDIS,S2F 60696 1216ADRCDBSRICYIE,32F 40928 1 1OFEBD2OOCFEZOFA. 367
40008 1EDCDISECCDOGEDCD,. 63! 50240 1 6BEFBSSFIEDRECST , 3CC 6B8472 1EECDGGEDIERIDIFE, 556 60704 :1963277EFCDATEDDA,S29 59936 :10FEEFEBOFAL1EESE, 4BA
60016 :3OEDCDATEEISFBCD,SAF 40248 : SEPRBEZOOPCDDTEC, 40F 60400 1 2146SEEIEQOCDBFEC, 442 60712 1 2EEDF 1CI66EACDAC,3CP 42944 1 DOCIIEB7CICDLHBAD,I2C
60024 :BBEDFEJICATIEAFE,69A 60236 13E2132863CCIFFED,482 60488 :CDBAECCDASECCDAS, 634 68720 :ED7BEGDIFGA2DIFE,S48 429352 :3E02CDO1163E1832,1C4
68332 : ISCABTEACISSEACD,SD@ 60264 1 SEPOI26FEF3I270EF ,3C7 68496 1EC23CD?7ECCD77EC,SBF 60728 1AF2177EF3S200237,2FC 40940 1B89SCCY3E121681CD,382
60040 : ISED3IEFACDB4EDCD.SFD 68272 1EDSBSBEFBESSCDIF ,48C 68324 1 CDARECCDB4ECCDAS , 6461 60736 :CYCD77EDIBEBCICD,SFQ@ 49948 :1122C93E1216089CD, 257
60048 1 ISEDCICDISEDCISS,S53 60200 1 EDDAAAEA3I273IEFCD, 634 608512 1EC233ERDCDEFECCD, ACF 60744 :A7EEDBFECHCAITCY,JSES 48976 11122C9CSDSESIED2,3ED
62056 :EACDGAEDILESEER®H,SOC 40208 1EPECIALBEFFEDAZE, 506 62520 104EC2ICDASECIEDS, 498 60752 :FSDBFFIABIEFFEDD,SC7 49984 :CDO116CDATEEISFB, 451
60064 1BRIEFF121310FCCD,458 60296 1053ALIEFELBRSATS, 432 62328 :CDEFECCDBAECCYCD,688 69768 :20043E3618923E37,187 49992 ;CDSCEEE1DICICYIA,SCD
&@B72 : ISEE1ICDEERSI73E,3D2 40304 1EF12130CIALAEFBY,3FC 4@536 :ASECIEQ7CDEFECCD,S61 &R768 :DIFFDB7FFICTFS3IA,673 51088 :3BSCCBAOF200C3AR8, 26F
6208@ :20121318FCCDIFED,IDA 48312 1280CCDIFEDDAAAEA , SDB 62544 :BAEC23ICY7EFEDACH,S28 60776 :1B1EFFEQO20V43E36,376 461006 :SCFS213BSCCBAEF1,4C3
6068 :3BFACDSREDCDIFED,SPD 60320 1214FEFBEC22DERCD, 584 62552 1CDBBEDZ3ICINAECFE, 651 60784 :DIFFCDSREDFICIIE,644 41916 1A7CYI7CIFS111000,3DE
60096 :38FBI26BEFIEODI2,3E9 40328 1 IFEDDAAAEA2 1 7EEF ,SA2 42560 10QCEFS3E2CDBBED, 320 40792 (GODBFFESDE37CEBDD,59. 61024 :CDIDEDF 1CT444AFS7 ,4Dé
68104 ; 6CEFI26FEFIZ7REF ,544 40336 1 BEC22DEB3SESFIZER, 509 68368 F13DCIGFECCDAREC,63D 60800 1FFESO237CODBFFES,626 61032 1 AEACAFA144494E47,2D4
60112 :JAGSEFCDEBECIASLS,SA1 60344 1EEICADI2EIEEIEDD, 498 68376 1CDASECCDASECIESD,SAL 400208 1302004DB7FA7CYSA,3E@ 61048 : 204DASAESSOE3120,216
60120 1EFESFOFEBDZEDERE, 627 40352 1 32EAEEIABSSCFE21, 301 68384 :CDBBED3EFF328CSC,574 60816 101EFFESO20043E37,397 61048 12020324543454936,276
60128 :B91163EFCDIFEDDA,SP1 40360 12803CDISEECDD7EC, 553 60392 1CYFSISESFACBIFCD,60C 688924 11B8023EI6D3IFFDB7F ,452 610356 14502332020204578,217
68136 :AAEAISI2CDEBECSD,S32 40368 1CDAGECZIESEE3ASS,5CS 68680 : IFCBIFCBIFFG3OFE ,4CF 68932 (CICDATEDIA7IEFDA,SDE 61064 1697420746F 204261 ,328
60144 1 20F23ALVEFELBR20,51A 60376 1EFBI6FSEODBCETSE, 422 40608 :IAFACLECCHD71213,498 68040 1FIC364EAFSIED2ID,SEE 61072 1 7369630020205573, 2DF
50152 :0D214BICIAGBEFRE,36C 60384 10021ESEEEDABSSEF , 561 68616 1FIESDFFAIDFEIAFA,L86 60848 120FDF ICSCDACEDSID, 624 410688 :46352@33796D626F6C, 393
62160 1024709226BEFBERD, 1DA 60392 10C7EFEBRC2BDEAZS, 4FC 6@624 :1DAECCHR71213C921,46C 40856 (20FACICSDIESFSFE,78D 61086 :2053686966742020,308
60168 ; 11COEECDIFED3IBYA.47F  4HD4D0 1 BD2OF 63EFACDBAED , 5B 60632 :CDEEESCDB4ECE1BS,69C 60864 1 7F2813COF9EDFERC, 537 61096 1204700746F205263,2C9
69176 112139CCDEBECTIFE,4SC 0408 1 IEDIDIFECSL6EACD ,SEB 68690 :173E2V772IJ10FCIE, 339 420872 128BCFEBD2VOSIE2D,28A 61104 1 7473726E20746F20,39C
68184 1 1020FQ3ALBEFCDB1,447 §8416 1 IFEDIOFBCIBDEAFS, 594 6@648 19077CYESZ17REFAE 538 40888 1D73EGDD710183E20,34F 61112 1 4D4ASAESS20290045,278
6@192 1ECCDIFEDDARREA2! ,S74  K0424 ) B6O3AFDSFF 18FBIE, DB 68656 177CSOEOB7EATCH17,449 42688 1 D73EQBD7IABEICFE,4E8 61120 : 4ES44552284ES534D, 309
60280 :4FEFBE2BISIESA11,326  BR43I2 1 4CDIFFIEFFOSFFIE , S6F 60664 1 IDADTECEDBT73ALF ,ICT 48896 :212003IIEGADTIESF . 266 61120 :4245522000800000,1C!1
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Terence Simmons presents
a spreadsheet program for
the Spectrum with
many important
features including
individual cells and
windows

umber cruncher is a
spreadsheet program for
the 48K Spectrum with
the following features.

this

recalculated;
enables all kinds of “What if”
situations to be evaluated.

® The program utilises Paul

rapidly

Rhodes’ ‘“‘Character Print”
routine — YC, October 1984 —
to give about 50 characters per
line and enable a 6 column by 20
row “window’ on the matrix, in
which the labels, and values
relating to formulae entered, are
shown.

@ All Spectrum maths and
logical functions are supported.
The contents of cells may be

spreadsheet is obtained on a ZX-

compatible printer, by printing

the columns out sideways.
The program may be entered

by first typing out the Basic
Listing 1; save this on tape and
New the computer. Then enter
listing 2 and run it. The
program pokes in the hex code,
which consists of the sideways

character set, print routine and

proportional characters, at the
addressed prompted.
Save the code with the

Rows, while the numbers on the
horizontal axis designate the
first six columns.

The green cursor in the top
left-hand corner relates to cell A
(1). The cursor may be moved
about the screen to refer to
different cells using Caps Shift
5,6,7 and 8.

If you try to go off the screen
you will be prompted:- Jump:
No. of Columns — or Rows,
depending whether you were

® Labels and formulae may be | edited similarly to Basic | . oo . moving horizontally or
entered into a matrix of up to 26 | program lines. SAVE “‘chars” CODE vertically. Enter the number of
rows by 24 columns and refer- | ® Formulae may be replicated 62900.2380 lines along or down the spread-
enced to one another, thus | relatively or absoutely. Columns ’ sheet you wish the window to be
enabling scientific, financial, | and rows may be inserted or When the complete program | shifte, the axis range will the
mathematical and other tables deleied_ and calculation refer- | is it will auto-run from line 7900 change to reflect your response.
o co:nglex models to be | ences in "Ille °§"sl"“j°t“ed are | and present a Menu of available | To Input into the spread-
- . - -
%e':ﬁ?i\z T aliar Mate ta:ihortrgxaeu;:;rgagsweseteint% gjn'at’;‘ commands which are discussed | sheet, press! to enter a value or
- ] €
: w. enter a des-
selected for data input by | @ The spreadsheet may be belo tP rcs;:lngkany ke;; tl:u:n foyntlyla, indb lto Th tri
moving a cursor about the | recalculated repeatedly to | Presents a blank spreadsheet | criptive Label. ¢ string
screen. Numbers and formulae | enable iterative solutions. with two axes; the vertical one .cntcred, or its value, will appear
may be changed at will on the | @ Titles may be set. shows a series of alphabetical | in the spreadsheet at the cursor
spreadsheet, whichcanthenbe | ® A hard copy of the entire | characters referring to the | position; the contents of the
m = 21,0, LS LET n=n+l LET as= js+k
485 MEXT n: LET cl=cl+i: GO SUB P s
20 GO SUB 3020 390: GO SUS S100: RETURN 2055 IF LEN a$>31 THEN LET as=as
40 LET L=L 489 REM insert row (TO 313
R& 1) SQ0 FOR n=1l TO ciL. FOR j=LL TO 2080 LET ni=n+((k$=CHRS S -{Kk§=CH
S@ LET c=c L2 STEP -i: LET ag=ds(j,n}: IF a RS S5))
CHRS$ S)) E $(1) ¢>"!'" THEN LET ss8(j+(Jj<¢28).,n 2085 IF n>LEN as THEN LET n=LEN
83 IF )25 ) =3§(2 TO ): GO TO 870 2%
c=28: LET = 540 LET k=1 2070 GO TO 2022
S4 IF C<l1+ S50 IF as(k =CHRS (64+10) AND 3980 IF asi2) =" THEN LET as$=3s$
N LET Cal+(t asi(k) {CHRS S0 THEN LET 235(h)=CHR {2 TO 1) LET s8{l0o,Cc0)=""
US 52e8 & (CODE as(k)+1) 3685 RETURN
g0 IF SE@ LET K=k+(k<2Q@): IF asik)= 4000 GO SUB 3990: LET x=UAL as(2
T U=zd+th " THEN GO TO 570 TO ): GO TO 4000+L.0
22 IF 565 GO TO 550 4001 LET Ricolax: GO TO 4920
i=20 Pt S7@ LE diisé-,ﬁktas NEX J L 4002 LET Bico)= GO TO 4030
a0 PRINT BT dsij+i,n)=s"";: LET sl(J+l b 4003 LET Cico)=x: GO TO 4030
ci;" £ ? 4004 LET Dico)=x: GO TO 4030
@2 LET : S8@ NEXT n: LET LLl=illL+(LL<26) 4005 LET Eicol=x- GO TO 4030
9% LET ( G0 SUB 200: GO SUB S190: RETURN 4008 LET Fi(co)=x: GO TO 4030
\ 94 LET & TOE INPUT "Delete Row or Column 4007 LET Sicolex: GO TO 4030
. 95 PRI R (rscr? “;9%: IF 9§<>"r" AND 9§ 4008 LET H{col=x: GO TO 4030
c; " e THEN 60 TO 7S 4008 LET XI(£D) =X GO TO 430
95 QUER ©: LET as=dsil 720 IF g$="r" THEN LET 1ivs=0: GO 410 LET Jico)=x: GO TO 4030
RINT INK 7?; PAPER 1;AT 21.0. TO 820 4@11 LET Kicolax: GO TO 4030
29 IF INKEYs="" THEN PRINT PAP 785 REM dei ¢o 4012 LET L{ce)=x: GO TO 4030
ER 1;AT 19,31;CHRS (LL+54) (AT 20 . 720 LET th=0: FOR n=1 TO LL: FO 4913 LET M(colax: GO TO 4030
=L, INT (CL/30) ;AT 21,31;cl-12%X R Jj=co TO ¢l LET as=ds$in,Jg+ij42 4014 LET NI(cCo)=xX: GO TO 4030
NT (cl,10) 61 : IF asiij«¢>"!" THEN LET s&(n 401 LET O{co)=x. GO TO 4020
100 PRAUSE Q: LET Ks=INKEYS Ji=masi(2 TO ) GO TD 77¢ 4018 LET Ficel=x: GO TO 4030
110 IF k$)CHRS 32 THEN EBEEP .i 740 LET k=1 5 4017 LET Q@(co)=x: GO TO 4030
i: 60 SUB 7909 TS@ IF asik)ICHRS &4 AND asik: 4918 LET Ricol=x. GO TO 4030
115 IF Kk$=CHRS 7 THEN GO SUB 20 CHRS 30 AND asik+2)>=8TRE ico} T 4919 LET St(co)=x: GO TO 4030
a0 HEN LET as(k+2) =5TRs (UAL asik+2 4020 LET Ticol=x: GO TO 4030
120 GO TO 30 ) =1) Fi 4821 LET U(co)=x: GO TO 3030
00 REM recalc TEO LET k=k+1; IF s3siri= THE 4022 LET Vico} GO TO 4030
310 FOR i=1 TO ci: LET co=i: FO N GO TO 77 4923 LET Q(co) GO TO 4930
R.J=1 TO LL: LET lo=j: LET U=Llo+ 765 GO. . TO 75 49024 LET X(co) GO TO <03Q@
Y 770 LET dsi(n, ) =a8: NEXT j 4@R2S LET ¥ (co) GO TO 4030
311 LET as=ds:iio,.col T85 NEXT n: LET cl=cl-i: GO SUB 4028 LET Zi(¢0)=x: GO TO 4030
Sl2 IF as(i) ¢ THEN GO TO 32 200 GO SUB S100: RETURN ;@36 LET X=INT (f#X)/Ff: IF ag(l)
e 200 EOR n=1 TO CcL: FOR j=L0 TO ¢3"&" THEN LET S$(L0,c0)=STRS X
=15 GO SUB <000 LL: LET as$=dS(;+{(Lo<256),n} iF a IF LEN aTH' x>5 THEN LET X$=5TR
52@ NEXT j: NEXT i: LET i=l1i: R g(1) <> " THEN LET s5i{;.n)=as(2 $ %: LET y=LEN xs: LET ssilo,co)
ETURN TO 3: GO TO 3870 =xXs({ TO ;:¢xsf.-3 TO 4)
35¢ REM iterate 840 LET k=1 4035 IF k$<>"1 RNO ESC>"d"” AND
2SS LET m=1 €50 IF as(k)>=CHRS (B4+10) AND KSCr" g ?»-u-:n LET q=co+i-u: IF Q)
360 PRINT RT 21,0, "Iterataion ag(k) «<CHRS 20 THEN LET as||1=|ﬁp s1+tv RAND (aB RAND L<=20 AND Lr»=
w: 50 SUB 300 § (CODE as(k}-17 13ih THEM BRINT AT L. (4-1) 3841 -
370 IF INKEY$=" " THEN RETURN S60 LET Kk=Kk+1l: IF K=29 OR asikx} " PRINT 2S;ART L,q9%40-32;:=%
380 LET m=m+1. GO TO 360 =" " THEN GO TO 870 (Lo, co)
408 REM insers: 8565 GO TO S50 4040 RETURN
410 INPUT “Insert Ro¥ orf Coluan 70 LET ds(Ji,nl=as: NEXT S000 REM scroll hor
irzc1® “;9%: LET c2=C0: LET (2= £80 NEXT n: LET Li=il-1: GO SuS 5003 BEEP .1,.1: ,INPUT “"Juap: No
200: G0 2WE S120: RETURN . 0f Columns *
420 IF gs$='"r" THEN LET 1v=0 GO 2009 REM €d:1 1 5804 IF n=0 *H'ﬂ RETURN
TO S0 2010 LET as=ds(iec ,co) LET n=1 E005 LET v=u+(n+s)
220 IF g$="c" THEN LET th=0- FO 201S LET bs=asil): IF bS="!" THE S00T IF u>=19 THEN LET w=15
R n=1 TO LL: FOR j=cl TO ¢2 3TEP N POKE 22888,3 S@05 IF uc<=1 THEN LET u=1
-1: LET as=dSin,y): IF asfi) <" 2020 LET j$=a%i TO n): LET is=2%§ 010 JuER o FOR ;=0 TO &: ERIGH
““THEN LET sstn,;j+1)=as(2 TO n+l TO ) T 1: PRINT PAPER 2;RAT 0,%5;"
GC TO 470 2020 OVER ©: PRINT AT 21.0;.js;"B R “. NEXT ,j: BRIGHT O
440 LET k=1 R 5015 IF th<¢:@ THEN PAPER 1: FOR
4S50 IF asik) »CHRS 64 AND a®ik) ¢ 2040 FAUSE © n=l TO th: FOR m=tv TO S: PRINT
CHRS 90 AND 3s(k+2) >=5STRS (co) T 2050 LET XS$=INKEYS® AT n,m;’ PRINT 89,ART n., (1
HEN LET ag(k+2) =STR$ (VAL as(k+2 20535 IF ks=CHRS 135 THEN LET as=} M+l\+u01—~d SS(n, M+y): NEXT m: N
#1) 8+ls PRINT PAPER 1;AT 21,0:38 EXT n: PRPER O
455 IF asik)= OR k=28 THEN G G2 T. 7090 5Q3Q GO TO S100
o TO 470 20SS IF K$=CHRSE 12 THEN LET js=J 5050 REM Scroli vert
460 LET k=k+1: GO TO 450 ${ TO n=-1) LET n=n=1. LET 38§=,% Se5Q@ BEEF «1: INPUT "Juep: NoO
47Q@ LET 48in,;:+2)=3a8%: NEXT j: L 15 . 0Of ROwWS ";
ET ds(n, j+l) = LET ssin, g+i1= 2057 IF L$:CHRS 13 THEN PRINT AT SPEZ IF n=0’ ’HEN RETURN
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- current cell will be reflected in
the blue band at the bottom of
the window. For example, sup-
pose cell A (1) contains the
value 12 and we want to cal-
culate 25 per cent of this and put
the result in A(2). Move the
cursor across one column and
enter A(1)*.25

The value 4 will appear in the

will then appear at the bottom
of the screen and may be altered
using the left-right cursor and
Delete keys. Note that Extended
Mode functions such as Sin may
not be edited in this way, the
string may have to re-entered.

Commands are accessed by
pressing the (/) symbol (S Shift
V) — instead of the (!) or ()

R:%:H n \:en : 3
B0 Y @

é: TOTAL
B F BRINE 41509

GRI BRINE 34841

IPURGE
e hre
Kb hrs

9% 3954

5 VERFLOWSD 3 5> >
SALTF

gsauir >

onzz 1

Swer rerg

Sc

t
eaeeae,(13826+

current calculation sequence is

1370.57 531?.49 228.6&

NaC1

10375
SP04 254
f:_ﬁ,-"? 5865

234.59 S3.43
@528
‘3{65: 661:.95 78.95

4 s

Na2so4
252

NaClos
isz

is7

2533 14.65

33.9¢

24.21 737
2675 814

iSes4 ¢

8724

«@81xT(2))

spreadsheet at the cursor | keys — followed by the | printed at the bottom of the | ence between N(2) and O(2) to

position, whole the formula is | character specific to the | screen. The iterative process is | I(2) with each loop, i.e. the

printed in the Cell Contents | function required. halted by pressing the Space bar | formula in I(2) was set at I(2) +

line. ¢ — RECALCULATE — | when the problem has con- | —0(2)7. The iteration procedure

A formula in a particular cell | Recalculates the Spreadsheet | verged to the required degree of | was halted manually when the
can be up to 29 characters long; | row by row. This is used when | accuracy (keep the bar pressed | difference printed in P(2)) was

longer expression may be | a value or formula is altered. | until the current calculation | less than 1.

handled by splitting them up. | $ — DECIMAL FORMAT — | sequence is complete). As an | b — BLANK CELL — Clears

The value or label will be | Specifies the number of decimal | example of the use of this | the current Cell.

displayed in the spreadsheet up | places displayed. Defaults to.| command. The speadsheet | ¢ — CONCEAL CELL —

to eight or nine characters long, | two. above (fig. 1) has to be interated | Clears the cell on the Spread-

scientific notation being used to | a —_ REPEATED | by adjusting the value of I(2) | sheet but retains the formula/
display greater values. RECALCULATION — This | until the two values in N(2) and
The contents of the Current | allows problems requiring | O(2) were identical within
Cell may be edited by pressing | iterative calculations to be | acceptable limits. This was (continued on next page)
Caps Shift 1. The relevent string | solved. The number of the | achieved by adding the differ-
SO85 LET w=v+inzs) 6522 FOR c=1 TO ¢l: FOR w=1 TO & 20
070 IF vy=7 THEN LET v=7 LET m=@: FOR j=lL TO 1 STEP =1 7580 IF kS$s"C" THEN LET s$(l5.c0
S075 IF v<=1 THEN LET v=1 8825 LPRINT cg(,Cc,w);: LET m=Rn+ )a"": PRINT AT L.,c¢; LET
Se80 ERIGHT 1: FOR §=1 TO 20: PR 3 as=ds(l0,C0): LET ast2 TO )="&"+
INT FRPER 2; COVER 0.AT G,0;CHRS 65830 FOR =1 TO | (S) FLLLLA2) = agi{z2 TO ) LET d8flo,co)=a8(1) +a

(9+v+63) : NEXT 6: BRIGHT © LL<17) > LPRINT ° LET m=m+l g2 TO )

080 IF tv<>@ THEN PAPER 1: QUER NEXT i 7385 IF ks= THEN INPUT “Sprea

©@: FOR n=1 TO 20: FOR m-e TO tv 6837 NEXT FOR i=1 TO 32-m: LP dsheet Dept e 18
-i: PRINT AT n, (B#S) +1; RINT ™ “;: MEXT i “Spr hee
PRINT 89;RT n,({m+1) $40) -22; ssln 654C NExT ¥: FOR b=l TO 32: LPRI LOoRD RT
+v=-1,m+1): NEXT n NEXT n: PRFER NT " NEXT b NEXT ¢ POKE 23 7386 IF kss=

= 605,0: POKE 23637,60: RETURN 7395 IF k=
S10@ REM print screen 6810 REM Lload 7420 RETURN
5105 LET x=18-th: LET uY=u+5-tv 6520 FOR Y Ll: FOR k=1 TO ¢ 7E8% REM Stars
€110 OVER ©: FOR i=u TO (CL<=u)+ L: ,K): IF ag{l)=CHRS 7900 EO
chel(clyylsy: LET Comis+tly 3& (js,h)=as(2 TO ) INK
Si20 FOR L=0 TO (LL¢=x)#LL+0LL>x g23 }="1 " 'THEN LET Lo=j cL
I FX LET co=k: GO SUB 4000 7918
S125 PRINT AT L+1+th, (ico-u)#5)+ 8940 MEXT k: NEXT j: CLS : GO SU Z00s
A B 801Q: GO SUS S100: RETURN 7920 LET
8120 PRINT 28;RT Ll+l+th,((co+i=U 700Q OVER ©: IF k§= THEN PRIN Bl
) $4Q) -32;58 (L4v+th, cO) T PRPER 1;AT 21,0; "COMMAND: &$AB ET U
5140 NEXT 1\ NEXT = COIJMPRSTX" c0 SUu T30e BEEFP (=
S15@ LET L=i11: SETURN 1,.1: GO 70 3@ i
5000 REM replicate 7010 IF k§<»"! RAND L$< CHRS 54 s0
6010 LET zg="" INPUT “"Replicatle THEN RETURN .

Hor orf Uert 7" 3% 7830 IF LloxLL THEN LET Li=lo S0
6012 IF as(ij="!" THEN INPUT "Ab 7840 IF co>cl THEN LET cl=co
solute orfr Ralatlive (RA/R)T U ! TS0 IF kg="!" THEN PRINT PRPER CE
5015 INPUT "Range (<26,/24)7 ";n 1;AT 21,0:"Value ": POKE 23655,5
2012 LET bs=agii) LET rscas(2 T 7Q5S IF k§=CHRS 34 THEN PRINT PR o
g ) 7 PER 18T 21,0;'Label * EaL E £
020 IF as="v" THEN GO TO 5100 706@ DIM a8&(29): INPUT LINE as BELL " mT, .. os s INGERT RO /COL"
6049 REM repl hor 7070 I k&="!" THEN P”KE 23858 ,0 o » P «»  DELETE RDU/CGL e,
65045 LET d=co: FOR j=d+1 TO d+n: 7080 PRINT PAPER 1;AT 21,1;2%: L ceviaan..RECALCULRTE"

LET co=m - R T i b R o e i b B e el R A T T (3 IlEF-'-'F!T"""' -'5........DECI
5050 IF agsi(l)=CHRS 34 OR Is="a 7090 IF as$(i)=CHR$ Z4 THEN LET = HQL =DPHRT"' /Xawess CLEAR SPRERD
THEN LET_&SL&?-CC'=C’. LET 2%=cS S(i0,Cc0)=a8(2 TO ) PRINT 8BS, AT HE .................. HENU

GO TO 5080 Ly, (iCco+l-u) 2401 =32;58(L0,¢c0) .LORD "-QTR &)
5050 IF bs="!" THEN LET es=cs: F 7100 IF as(i)="!" THEN GO SUB 40 DRTA “ /P s
OR k=1 TO LEN - Qe PRIN =
B5O6S IF CHik):C l"n! B4 AND CS(K!) 7110 LET d45(i0,c0) =as £003 PRIN 2, INK 2, PRPER
CHRS S0 THEN _ET e€S(Kk+2) =5TR$ 1V 7120 LET ks="" OVER 1: RETURN & " Y TO CONTINUE"™
AL CS(E+2) +5-4) 7300 POKE 23655,8: PAUSE ©: LET PRUSE © 3 SUB S010: 60 S
BATO NEXT k: LET ags=bs+es: GO SU K$=INKEYS: PRINT AT 21,1;k$ U S830
B 4000 7302 IF k§="@" THEN GO SUE 300 $004 CL o=24: LET lo0=28
B80S0 LET d%ila,c0) =bs+es: NEXT RETURN LET

: IF COo>CL THEN LET ciL=c0 7325 IF_k8="p" THEN LET dsilo,co 8005 DIM RA(CO) IM Itco): DIM B
6085 IF as1i)=CHRS 2& THEN GO 5U )="": PRINT AT l.,¢C,; £Cco): DPIH CHtcos OIM Dico): DIM
B S100 sg(lo,co)="": IF ‘ag="1" THEN GL Dico): DIM Efco): DIM Filco): DIM
5090 RETURN SUEB 4200 QtTUﬁﬁ @{co): DIM Hico) DIM Jico) DI
5100 REM repl wert 7330 IF kg="1" THEN LET.tv=co-1 MK {c0o): DIM Li{cod DIM Mico) D
5110 LET d=i0: FOR J=d+i TO d+n LET th=Lo-1: FOR n=1 TO th: PRI IM Nf(cos: DIM Dicoy DIM PiCO)

LET Usj: LET Lo=3 NT QUER 1; PAPER 31 RT n,1;" PIM B8€Co) DIM R(co): DIM &(co:
8120 IF asii)=CHRS 34 OR zZs$="3" “. NEXT DIM Tlcoi. DIM Ufcoi: DIM Uico)
THEN LET ss(l,co)=C8: LET es%=Cs: n: FOR n=1 TO 20: FOR m=0 TO 1tv s DIM Bicod DIM Xtco): DIM Y(co

G0 TO S818¢C =1: PRINT OUVER 1. PAPER 41:ART n,{ i:'DIM Z(co): DIM s$(Lo,co,8) 23
5130 IF bg="!" THEN LET e$=c%: F B£S) +1; " "o NEXT m: NEXT n: IM dS(Lo,C0,w
OR X=1 TO LEN % RETURN i) 2006 RETURN
§146 IF CS(K) CHRS 54 AND CS(K) ¢ 734Q@ IF K§=" " THEN LET th=©: LE §010 BRIGHT 1: FOR g9=1 TO 21: PR
CHR$ S0 THEN LET 2%(X)=CHRS (COD T tv=0: LET 9q=0 INT PRPER ;AT §,0;CHR$ (g+84)

E c5ik 7345 IF X€="3" THEN GO 3UE 350 NEXT @: FOR =0 TO S: PRINT PREE
€150 3g= 3 7350 IF ks$="r" THEN GO SUB &Q00 R 2,RAT ©,4%5," P g & B OTNEX
8 400 7969 IF k$="1i" THEN GO SUE 400 T J: BRIGHT ©

£160 5 7365 IF ks="4' THEN SUE 700 5020 RETURN

IF L« 7370 IF Kk$="%" THEN INPUT "NO. © SR SRV @i cate” LINE 78900
£1E5 f Decimal PLaces? “;p: LET f=107 SAVE 'c 4 E £2800,2380
E S10¢ P 2001 VER Lticale”: VERIF
817@ T NPUT "“Clear chars"C ©,2380
£520 -E : LINE z% 2002 INPI name %";¢%: SAUVE
6521 IF o 7910 gs DATA
180 73 i CLS : GO0 TO 2303 UER DATA d%0)
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AVON BRISTOL
Computer Exchange.
AVON BRISTOL
Laskys.

AVON BRISTOL
Radford Hi FL
BEDS BEDFORD
Bedford Computera.
BEDS LUTON
Hobbyte Ltd.

BEDS LUTON
Laskys.

BELFA

CEM Micro-Compnter Services Ltd.
BELFAST
Computer All Ltd
BELFAST
Education Company Ltd.
BELFAST

Tdeal Radio.
BELFAST

NPO.

BERKS READING
HMV Micro Shop.
BERKS. READING

Laskys.
BERKS SLOUGH

Laskys.

BERKS SLOUGH

Siticon Chip.

CAMES CAMBRIDGE
Cambridge Computer Store.
CAMBS CAMBRIDGE
Laskys.

CAMBS PETERBOROUGH

Laskys.
CENTRAL FALKIRK
Microplus.

CHESHIRE CHESTER
Laskys

CHESHIRE CREWE
Woottons TV

CHESHIRE WARRINGTON
Warrington All Computers.
CHESHIARE WASLOW
Fairhurst Instruments Lid.
CLWYD WREXHAM

Micra Computer World,
CLWYD WREXHAM

Micro Computer Centre
CO.DERRY

Donaghy Brothers,
CO.DOWN WARREN POINT
Visions Video.
CO.DURHAM
DARLINGTON

Darlington Computer Shop.
DERBYSHIRE
CHESTERFIELD

RAW Electronics

DEVON EXETER

Laskyn

DEVON PLYMOUTH
Lankya

DEVON PLYMOUTH
Syntax Ltd

DORSET BOURNEMOUTH
Lansdowne Computer Centres,
DORSET POOLE
Lansdowne Computar Centres
ESSEX COLCHESTER
Colchester Computer Centre
ESSEX COLCHESTER
Capricorn Computers.
ESSEX COLCHESTER
Laskys.

ESSEX HARLOW
Achter Instrumentz Lid
ESSEX HARLOW
Laskys.

ESSEX ROMFORD
Lsakys.

ESSEX SOUTHEND

Laskys.

ESSEX SOUTHEND

Estuxry Computars,

ESSEX WESTCLIFF-ON-SEA
Sterling Resources.

FIFE GLENROTHES

Computex Services (Scotland) Ltd.
GLOUS CHELTENHAM

Lasky=.

GLOUS GLOUCESTER

Laskys.

GRAMPIAN ABERDEEN
Laskys.

GRAMPIAN ABERDEEN
Microshack

GT. MANCHESTER BOLTON
Computer Annex.

GT. MANCHESTER
FARLWOODFIELD

Mighty Micros

GT. MANCHESTER
MANCHESTER M4
Laskys.

GT. MANCHESTER
MANCHESTER M1
Laskys.

GT. MANCHESTER
MANCHESTER

Lewiss Ltd (Sound & Vision).
GT. MANCHESTER
MANCHESTER

NSC Computershops.

GT. MANCHESTER STOCKPORT KENT SIDCUP

Naw Mills Micn Centre
MERSEYSIDE LIVERPOOL
Lewids Lid (Soend & Vision).
GWENT EBBW VALE
Computabdity.

HANTS PORTSMOUTEH
Microcholce.

HANTS SOUTHAMPTON -
AMS Systems Limited.
HANTS SOUTHAMPTON
Laskys.

HERTS ST ALBANS
Hobbyte Ltd

HERTS WATFORD
Laskys.

HIGHLAND INVERNESS
Nova Computers.
HUMBERSIDE HULL
Geolding Computer Services,
HUMBERSIDE HULL
Tommerrews Warld.

KENT BECKENHAM
Transform Lid.

KENT BEXLEY HEATH
Laskys.

KENT BROMLEY

Laskys

KENT MAIDSTONE

Kent Microcomputars.
KENT MAIDSTONE
Laskys

KENT ORPINGTON
Lever Computers.

EENT SEVENOAKS
Chnrlk Hill Computers &
Office Supplics.

KENT SWANLEY

Swanley Electronics.

Silica Shop.

KENT WELLING

K.E CM. Computers.
LANCS ACCRINGTON
PV Micros.

LANCS BLACKPOOL
Lewiss Ltd (Sound & Vison)
LANCS BOLTON
Computer World

LANCS BURNLEY
Bytes And Pieces.

LANCS DARWEN
Grahams Micro Shop.
LANCS LANCASTER
Castle Computers,
LANCS LANCASTER
Online Computer Services.
LANCS OLDEAM

Home & Businens Cornputers.

LANCS PRESTON
Lasky's

LEICS HINCKLEY
Leigh Consputer Systems.
LEICS LEICESTER
Dimension Computers.
LEICS LEICESTER
Mays HiFiLw

LEICS LEICESTER
Lewix's Ltd (Sound & Vision).
LBICS LEICESTER
Laskys

LEICS LEICESTER
Data Nest.

LINCS GRANTHAM
Qakieaf.

LONDON BROCKLEY
Homeview Vidoo.

LONDON NW4 Laskys.
LONDON NW§ Zoomsoft
LONDON SW13 LEWISHAM
Laskys.

LONDON W5 EALING
Luskys.

LONDON W8 MAIDA VALE
Micro Monde Ltd.

LONDON W1 Compuface Ltd.
LONDON W1 Laskys.
LONDON W1 Laskys
LONDON W1 Micro Anvika
LONDON W1 Silica Shop.
LONDON W1 Selfridges.
LONDON W1

Computers of Wigmore St
LOTHIAN EDINBURGH
Laskyn

LOTHIAN EDINBURGH
Silicon Centre,

LOTHIAN EDINBURGH

The Games Master Ltd.
MERSEYSIDE LIVERPOOL L1
Laskys.

MERSEYSIDE LIVERPOOL L2
Laskys.

MERSEYSIDE SOUTHPORT
Central Stedioa
MERSEYSIDE ST HELENS
Microman Computers
MIDDLESEX ENFIELD
Jennings Stores Ltd.
MIDDLESEX ENFIELD
Laskys.

MIDDLESEX NORTHWOOD
Scroens,




MIDDLESEX PINNER
P.& H Micro.

MIDDLESEX RUISLIP MANOR

intech Software Ltd.
NORFOLK GT. YARMOUTH
The Micra Shop.
NORFOLK NORWICH
Tetzanite (Spectrum),

N. YORKSHIRE YORKS
Lazkys.

N.YORKSHIRE YORK
Microbridge.
N.YORKSHIRE YORKS
York Computer Centre,

N. YORKSHIRE RIPON
Arthor Yates Ltd.

NOTTS HUCKENALL

S P Electronics.

NOTTS MANSFIELD
Aansiield Computers.
NOTTS NOTTINGHAM
Intoto

NOTTS NOTTINGHAM
Laskys.

NORTHANTS NORTHAMPTON

Laskys.

NORTHANTS NORTHAMPTON

Northampton Home Computerz
NOTTS REDDINGTON
GA Computess.

OXON HEADINGTON
Maddison Computers
OXON OXFORD
Laskys.

OXON OXFORD
Selfridges.

ORKNEY STROMNESS
Get Taped.

PERTHSHIRE BLACKFORD.
Silicon Glen Ltd.

SHETLAND LERWICK
Tomorrows World.

S. GLAMORGAN CARDIFF
Cardiff Micro Camputars,
S.GLAMORGAN CARDIFF
Laskys.

S. GLAMORGAN CARDIFF
South World Computers.

S. YORKSHIRE DONCASTER

Danum Computer Systems.

S. YORKSHIRE ROTHERHAM

Rothecham Computer Centre.

S. YORKSHIRE SHEFFIELD

Just Micro,

S. YORKSHIRE SHEFFIELD
G

STAFFS. STOKE-ONTRENT

Lewiss Lid (Sound & Vimon).

STAFFS. STOKE-ONTRENT

Town Computers

STRATHCLYDE GLASGOW

Laskys,

STRATHCLYDE GLASGOW

Lewis’s L1d (Sound & Vision).

STATHCLYDE GLASGOW

Unitsoft.

SUFFOLK SUDBURY

Sodbury Microsystems.

SURREY CROYDON

Laskys.

SURREY FARNHAM

Parnham Computers.

SURREY GUILDFORD

Laskys

SURREY KINGSTON

Loskys.

SURREY LEATHERHEAD
Evergreen Ltd

SUSSEX BRIGHTON
Brighton Computer Exchange,
SUSSEX BRIGHTON
Brighton Computer Centre.
SUSSEX BRIGHTON
Laskys.

SUSSEX CRAWLEY

Laskys,

SUSSEX WORTHING
Data Direct.

TAYSIDE DUNDEE
Cursar Keys
TAYSIDE DUNDEE
Micromania.

TAYSIDE PERTH
VICS.

TYNE AND WEAR GATESHEAD
Currie & Maoghn,

TYNE AND WEAR
NEWCASTLE UPONTYNE
Laskys,

WARWICKS LEAMINGTON SPA
Spa Computer Centre.
WARWICKS NUNEATON
Micro City,

WARWICKS NUNEATON
Warwick Computers,

W. MIDLANDS BIRMINGHAM
Lewish Ltd (Sound & Vision).

W. MIDLANDS BIRMINGHAM
Software Express.

W. MIDLANDS BIRMINGHAM
Laskys.

WMIDLANDS BIRMINGHAM
Lee Computors.

W. MIDLANDS COVENTRY
Coventry Micro Centre.

L

IFIED AND UNDERPAID.

W. MIDLANDS COVENTRY
Laskys.

W. MIDLANDS DUDLEY
Central Computers.
W.MIDLANDS
WOLVERHAMPTON

Laskys.

W. MIDLANDS
WOLVERHAMPTON

Micro Business Centre.
WORCS KIDDERMINSTER
Central Computors.

WORCS REDDITCH
Ampower Video and Computers.
W. GLAMORGAN SWANSEA
Bucon Ltd,

WEST LOTHIAN
LIVINGSTONE

Computer Centre.

W. YORKSHIRE BRADFORD
CNA Computing.

W. YORKSHIRE HALIFAX
Abatus Computens.

W. YORKSHIRE
HECHAMONDWIKE

Thought & Crosses.

W. YORKSHIRE
HUDDERSFIELD
Microwarld.

W. YORKSHIRE LEEDS 12
Farnells.

W. YORKSHIRE LEEDS 6
Interface Engineering Ltd.

W. YORKSHIRE LEEDS
Lewigs Ltd (Scund & Vision).
W. YORKSHIRE LEEDS
Laskys.

W. YORKSHIRE LEEDS
Micropower.

JI THE ATARI 520ST
Personal Computer
has a list of qualifications as
long as your arm. With a
powerful 16 bit processor and
512k of memory linked to
high resolution graphics and
512 colours its work is fast,
clear and sharp on your
screen, no matter how
demanding the task.
Controlling the 520ST
is easy through its
mouse and unique
operating system
incorporating GEM
desk top manager,
whilst its eleven
'/ peripheral connectors
4 including MIDI
interface enables it to
- mixand communicate
' easily with other

_ #" computer products.

The ST which presents
itselfin smart modern styling
comes with powerful BASIC

plus Logo programming
languages, a word processor
and drawing programme, yet
costs only £652* including
disc drive and black and
white monitor.

Why? Because at Atari
we bring up our products
to work hard for their living.

JNATARI

Power Without the Price™

*This price is exclusive of VAT.
GEM ¥ is a registered trademark of Digital Research.
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ontinued from page 73)

value in memory. This is useful
for storing intermediate steps in
calculations.

d — DELETE — Deletes the
Row or Column in which the
Cursor rests. When called the
routine prompts ‘‘Delete Row
or Column?’’ — respond with
an r or c. The line will then be
deleted and the following rows
or columns will be closed up to
fill the gaps. Formulae moved
in this way are altered relatively
so that their values are un-
changed.

The amount of string-search-
ing and altering required by this
routine is such that several
minutes may be required for its
completion, depending on the
Spreadsheet size, so be patient!
i — INSERT — opposite of
DELETE; following rows or
columns are spaced out to leave
room for the blank line inserted
— formulae moved are altered
relatively to leave their values
unchanged. Like Delete, this
routine can take a few minutes
to complete.

j — LOAD — Loads a Data file
into the Spreadsheet. The pro-
gram asks for the number of
rows and columns in the array
to shorten the time required to
calculate the Spreadsheet once
the data has loaded.

m — MENU — Calls up the
Help Screen of Commands.
This can also be useful for
returning the Spreadsheet screen
to normal if display problems
have occured; i.e. as happens
sometimes when Extended
Mode functions are used in a
formula.

Na32S04 NaClo=s NagH H20

a2sz2 1857 5 Savas

254 157 a 235156
PURGE 85128 .75 866 .75 37 .43 24 .51 ] 4199 .93
tc hres 14 .84 14 .04
tb _hrs 37 .46 57 .45
OQVERFLDW 8731 .83 2195 .45 52 .59 55 .37 1.2 2499.11
SALTF 1 12B17 .45 75465 .96 sa .13 27 .54 S .41 4344 .3
SALTF 2a éﬂgés.ﬂl 7547 .51 2@ .13 27 .54 2 .41 33;;.51
NET RETE 25712.24 S5a37 .24 216 .56 142 .38 a giﬂlﬁ-ﬂﬁ
CC FEED 5541 .84 : 3541.04
CYC FEED 3232@6 .77 15@7S5 .9S 115 .24 74 .07 22 .54 33918.25
cCYyC QFL 20133 .75 S528 .53 25 .8 45 .43 14 .18 é4575.?4

p — PRINT — Prints out the | Spreadsheet — this changes | holds all the formulae, labels

full Spreadsheet sideways on a
ZX-compatible printer (see Fig
1).

r — REPLICATE — Repro-
duces the contents of the
Current Cell along a Row or
down a Column. The program
will prompt: ‘“Replicate Hor or
Vert?’ to which you should
respond with “h” to copy along
a Row or ““v”’ to copy down a
Column. If the Cell to be copied
contains a formula with refer-
ences to other cells, you will
then be asked ‘‘Absolute or
Relative?’’ If the response ““a”’
is given, the formula will be
repeated exactly; otherwise by
replying ‘‘r’’ the equation will
be changed relatively each time
it is repeated — e.g. A(l) in a
formula replicated downwards
would become B(1), C(1), etc.,
while horizontal replication
would result in A(2), A(3) and
SO on.

Finally you will be prompted
‘““Range ?”” which is asking the
number of Rows or Columns to
be reproduced. The bottom
right-hand corner of the screen
displays the coordinate number
of the bottom right hand of the

when the Sheet gets larger
following the use of Replicate or
Insert.
s — SAVE — Saves the con-
tents of the Spreadsheet on tape
as a data array under a filename
as specified by the user.
t — TITLES — Sets the areas
of the screen above and to the
left of the Cursor as horizontal
and/or vertical descriptive
Titles. This area becomes high-
lighted by a blue background
and cannot be changed using
the Cursor. The Titles remain
onscreen as you Jump from
window to window. To cancel
Titles press ‘“/”’ and the Space
(Titles which would be
corrupted by Insert or Delete
are automatically cancelled
when these Commands are
used).
x — CLEAR SPREADSHEET
— Clears the screen and arrays
and sets the Cursor at A(1). The
user is asked for Confirmation
first.

Those who wish to add their
own commands or functions
will find this information
useful. The Spreadsheet data is

held in two arrays; d$(1o,c0,31) .

and uncalculated values, while

. s$(10,c0,8) holds the screen

display. Variables A(1 to 24)
. . . Z(1 to 24) are set up to hold

the value of each Cell.
Lines
40-120 Cursor movement loop.
300-320 Recalculation
subroutine.
350—380 Iteration loop
400-580 Insert routines.
705-880 Delete routines.
2000-3995 Edit routine.
400-4040 Calculation routine
5000-5095 Window Jump
routines.
5100-5150 Print Screen.
6000-6060 Replicate routines.
6820-6840 LPrint routine.
6910-6940 Data load routine.
7000-7120 Input routine.
7300-7400 Command select.
7900-8020 Initialise/Menu.
Important variables are:
c,1 Cursor position on screen
(hor,vert)
co,lo Cell position in
Spreadsheet
cl,ll Current size of
Spreadsheet
th,tv Title widths (hor, vert)
u,v Number of current window
(hor,vert)

If the program terminates
with an error message or if you
Break, restart using Goto 20.e
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POWER WITHOUT THE PRIGE

THE NEW ATARI 520ST

Under the now leadership of Jack Tramiel (former boss and founcer of Commodore

|
i
.

MAGINTOSH v F1e v 5208T

“Imagine & Fat Mac - the 512K Apple Macintoah - but with & bigger screen, a far

tégger keyboard with numenc keyped, Cursor and fenction keys, and colour. That el S20ST coloutr comouter which offers the user amasingly high

2ives you some idea of what the Alari S208T (s Rue, except 1or two important things. Pt ncredidly low price. Launched as & work-station, this new syster

First the Atar| seams fastor. Second the Alari system is about one third of the price ™ incoepoTates seven software packeges as woil a3 the 5205T computer with S12K RAM,
Schofield - PRACTICAL AN meaes i

Power Without the Price’ has been implemented (n the manufactury

MEMORY VIDEO PORTS
colimen

ST PAM 1424 24 Byiea) Diagday - Lo Resdiotion - 40
Ml Rea

June 1985 - Jeck A mousa controlier. high r (840%400), 95 key keyboard
m .'m (with 18 key numesic keypad), MIDI interface, GEM and a 500x 3V; inch disk drive, l}i
for the package price of only £651.30 (+VAT = £749). Dubbed the "Mac beater’ and the
[FEITORES oF S JTITEl ST | A “Jackintosh' (after Atari’s Chief, Jack Tramiel). Ataris new machine has boen cirectly
Price InCioos B/ W Moo&mor YES NO = mxtra (200 YES ::-or:’pund';ﬂhm Ai::obmmommFmt-v:T-mmo«b;r‘nh:wsi:;
Kayooare size oom (LxOxH) ES T 187 r leatures and capabil 1t 81 @ much higher price. Favourably reviewed
oty Maximam Bacd Rate up b 19.300 2l o L e i T Righly critical specialist computer press, the S20ST is lively to make a great impact in
10 WhBZes Of GrEy 0 Ow res e High soeed hard Sak inerface Keytoard size ins (LxDxH) 13 S%x2 1TexbVexl | 190992y this country as & mm.t-d alternatve 10 an I1BM PC. APRICOT or APFLE
$12 colours avedatie n Jow/medurn ree Floppy Gk contezies (Western Digital) %" D/Drive (Unformatied) 00K 00K 00K HACHITOG Uotite B - 3 S20ST can b linked o 16
veis OF 84CP i red, green and blus 2 joyItien ports (00a 10r 2 DTION MOuae) ST = - —— 1 . Unlike ity overpriced competitors, the Ats can be linked up to a
ABDI irerTaze 1O axMemal M By V" O/Orive (Formatied) £ 315K M colour monitor to unisash a cholce of up to 512 colours. The #ddition of colour brings
mmm GEM WIMP ENVIRONMENT VAP (Window, ken, Mouse ) Appie ACT - Activity GEM | oul the full potential of graphics packages such as GEM.
e s et e Y [t — - ¥ i USER FRIENDLY GEM OPERATING SYSTEM
DWA Controter - rwh'a"w-wz WO ELHON MOuBe GONtroder e The power of the ST is harnessed and mace user friendly by the naw operating
3030 Bt Motorola £8000 processor st leona/Puil domn manun Wincows AS232 Serial Pont YES YES L ystem ‘GEM’ from Digital Resoarch. GEM 31anda for Graphics Environment Mansge!
oo tepirieio D e e Contronice Paraliel Priciec Poct NO YES YES &nd aliows a user friendly colour or B/W graphice interface which ciosely resembies
16 14 Gata Bud/24 bR 80crens tus GEM BET - B BOCK Tranater L Fioppy Disk C ___NO YES YEs | that of the Macintosh This similarity extends 1o the use of movesble resizeabld
T ety o interrusts U baateulhong Faad temg ciock L camadar Hard Disk DMA |aterface NO YES YES windows, icons 10 represent objects such as disks and disk drives, and the use of pull
14 855resst) MOder'S Sata types SOFTWARE Fuil 3troke keytosrd YES YES YES | down menus and a mo\al; The advantage of all this is that the computer becomes
Numoar of K royboais [73 axtremely easy 10 use M hat now been Implemented for the Acorn, ACT, Atari,
DATA STORAGE eoleapinsy = ":::n :; — ‘:: e : IBM, ICL, and Olivettl, Software written for GEM 0n o000 computer should also run
el ot sl = el ’u’ o . il e z : R u;"'" ;u"’“ under GEM on another Computor, This will enable the market (o Quickly produce a
awwmm mmwur:.mca‘umm oy ) - e large library of standard interchangeable software.
L] ACCmy Adpraroical dreciory A lure Ot &
e L T Nermcocal drecioy & e svcteepine Wl FOSR T . FREE SOFTWARE AND FUTURE EXPANSION
BOS + Busness Coerating Sysem Procossor running speed i L TIMME Mz The Atari 520ST comes supplied with seven free soffware packages &1 listed beiow
DISK DRIVE 5 run a%y 818ncard BOS bunness programs FAM site ST o TR 1) TOS -Tramiel Operating System based on CPM 68K, 2) GEM Graphics Environment
SO0 (onformantied) LMGed 3%° Moppy ACrve  GEM deskiop = = = & Manag Digital Rescarch (DR) giving a WIMP (Window, icon, Mouse, Pull down
U (Jormaied) Sirsge Capacty —th QI PANT graphics mgmt eystess PR Ol RIRpINGS IOdes menu) environment, 3) DR GEM Paint for creating graphics masterpieces. 4) DR GEM
#nd GIM WRITE eord procesice Number of colours Mocochrome s $12 Write for word processing. 5) Logo leaming language to enabie you 10 wrile your own
SOUND AND MUSIC Personal DASIC ena OR LOgO Max Screen Aesclution (pueis) 512 x 342 640 x 256 40 x 400 programs easily using turlie graphics. 6) OR Personal Basic a powerful user friendly
fmm Al CGAATy writhen Ly LTl Resesroh (DR) ouse incluced Single Button | NO - extra £95 | Two Dution version of the Basic programming language. 7) BOS operating system Qiving you
e e ey, Vory much ke Ki08e 0 Gihar Sschinte € 3 accass to of business on X dy svaiabie on the market
3 vouces (Chantels) 0 wase BAECANG BOUTI N gucet Ao (Pe eeianiaire Lse OF pull down Mepiacaadio External Power Pack NO NO YES 0 @ ¥
SOGNGO %0 & POiNe Qendrator menia, mouse CONrel and windows | Cartrizge Socket NO NO Yes | Designod with future expansion in mind, the ST alac features a host of different
Separate eQuenty A% wUbare (Oninsis JoyStek Ports NO NO YES (twe) interfaces 0 the outside world and an impreasive lat of accessories is planned. Atarl
Dynamc controis VARIOUS H = will 300n be releasing a 1000K (1MB) 3V, inch disk drive, and a 15M8 harg disk
ADSR (Atach, Decay. Sustan, Reise) o AT0me m SeRoN ".‘_’ = ”°m "';f 9@ Syatem a3 weil 23 8 ma3s storage compact disk (CD) player capable of storing
Peplatasts exboal pows Moo L an entire 20 volume encyciopedia on one claic A full range of inexpentive printers are
ML nfertace for exiermal muc sy Tenseny wﬁ,ﬁg&““‘” AGB Video Cutput NG YES YES planned including dot matrix, daisywheel and thermal colour prinfers. With its
KEYBOARD C TR T i x = z unteatadle graphics, speed and software at a price which s far beiow that of any
b oo System Cost witt: Mouse - Monochrome Monlior - $12K RAM - S00K Disk Drive ble personal computer currently on the market, the ST is all set 1o do Dattle
Standerd QWERTY typrmeiler stydng Dot rrarin & Cowhaad prerrs (Bisce) Price of basic system [exc VAT) L2508 VAT L5554 VAT 532+ VAT with the compatition. To receive further details of the ST from Silica Shop, just Sl in
e anye w.m i S0t matrix = Mouse InCiuded [ Included the Coupon below with your name and address details and post it to us.
eypad - 18 veys st ENTER ey L e Silica Shop Price: £651.30 + £97.70 VAT = £749.00 This price includes:
Ot 1T BT CONYH By e LANGUAGES * Exparsion 10 312K RAM _nciuded A VAT Intluded
Price of tomplete sysiem lesc VAT)| £23654VAT | L£1185+VAT K852+ VAT * 512K RAM * B/w MON’TOR

* MOUSE *500K 3.5” DISK DRIVE
*GEM * KEYBOARD (95 KEYS)
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SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX

S )
LSl ;ZE,J:QP“ SEND FOR FREE ATARI ST LITERATURE
ATARI

At Silica we have been successfully dedicated to Atari ever since their products first appeared on the UK
market, We can attribute our success largely 1o the Atari specialisation which we practice and to the user
back-up we provide. Rest assured that when you buy a piece of Atari haraware at Silica you will be fully
supported. Our mailings giving news of software releases and dovelopments will keep you up 10 date with
the Atari market and our technical support team and sales staff are at the end of the telephone line to
deal with your problems and supply your every need. With our specialist bias, we aim 10 keep stocks of
all the available Atari hardware. soltware, peripherals and accessories. We also stock a wide range of
Atari dedicated books and through us, 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 we can offer 1o our customers.
* FREE POST & PACKING ON MAIL ORDERS If you would like fo be registered on our maliing
+ FREE NEXT DAY SECURICOR DELIVERY list as an Aterl computer owner, Or 88 8 person
= INFORMATION MAILING SERVICE interested in buying an Atari machine, let us
*» TECHNICAL SUPPORT TEAM know. We wiil be pleased to keep you up fo date
* HIGHLY COMPETITIVE PRICES with new Atari developments free of charge. So,
» AFTER SALES SUPPORT SERVICE return the coupon today and begin experiencing
» REPAIR SERVICE ON ATARI PRODUCTS 2 specialist Atari service that is second lo none.

sorne ‘= 01-309 1111

[PRICE === [£2.984/£1,362[ £749 |
“Tha rare Atari ST computers traly regresent 1o @ CONMAr
what Jack Tramied it 18ying — SATY-L0-UMe COMOUUNG Dower
WG he proe™ March 1985 ANALCG COMPUTING

“The slec

“AWTE fdw COpOTESE IMAge A1 AN BjPretive 0w Cost
COmouter mALM 4 Lialy 1o Mmeror a2 of Commodors whate
Me. Tramad estadiated T maxim el Tosren i wer ™
August 218t 1884 FINANCIAL TIMES

rONCE in P machine are A work 0Tt . The Padrl "1t (ha ST} uses T AON1 modern Mechaciogy 1hat s
“This is e only personal COMPuter | Lodw of That Comes with  of 5 S20ST i & Motorols 43000, o of the most powerful e Do That pheed & Srolesnonal imgression ™
8 Mg intertace &8 Mtanders ” 18-85t processcen arcund and in masy respedhs it ia Close 10 May 7300 1563 POPULAR COMPUTING WEEXKLY

berg 8 J2-0i chio . when the machine apoears in the shops,

“The (GEM) versicn running on the Atar 68000 machines wil “:;'mﬁ?:wmg;mw Alari has used an ofigingl and elegant method of memdry
Rave e soomces! advasiage of leaving e PC version marazement which shouid make the ST faater Than any Oher
e o e oTmores ey s AL Loies oot e e e
'"m:"m““msﬁ:’w“““:“”‘“ﬂ"‘;”ﬁ' Lh May 11 1985 PERSOMAL COMPUTER NEWS  which it Ondy antwer i “Try and 5509 me” =

POPULAR COMPUTING . e use of GEM makes e new range of Atarl computers John Lambent Juby 1085 ELECTROMICS & COMPUTING

7l found it (CEV) extremaly saly 10 Ué 803 wES Yery 35 gimiler 10 the Maciioeh (with the acded aftracton “Tha S305T I lecheicalty axcedent . The S206T bardware i

impressed with the wity in whic® it 9apuises the uafiendly  couour), that Ty B Rreedy DHNG Calied ' s ummr:-cm-mn.wu"aum'

Rardwace 858 OOHBNNG FrItena lurking Under the surtie May 2nd 1985 COMPUTING Juty 1965 YOUR COMPUTER
Peter Bright  Fed 1505 PERSONAL COMPUTER WORLD ’

Peter Deight  March 1965 FEASONAL COMPUTER WORLD
“The Atari 5T is one of The most slepant Seslpre | have seen _

To: Silica Shop Ltd, Dept YC.01.86, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4D ‘

PLEASE SEND ME FREE LITERATURE

I ON THE NEW ATARI 520ST COMPUTER

l Mr/Mrs/Ms: Initials: Sumame:

Address:

Posicode:

Do you already own a computer
If s0, which one do you own?

A N =

SE N . =
Ll S



eorge is the park-keeper at
the local park and as it
was getting near
Christmas he decided to
put the park’s Chrismas tree up.
He spent all day decorating it
and the last thing he did was to
hang lights on it.

During the night however a
strange electrical storm caused
havoc in the town, but worse
than that it caused all the
snowmen that the children had
built in the park to turn into evil
robots — Snowbots.

The Snowbots needed energy
to keep them going and the first
thing they found was George’s
Christmas tree so they stole all
the lights from it. When George
found out about this he
realised he had to try and get the
lights back and destroy the
Snowbots.

After thinking for a while he
remembered that he had some
flares left over from the fireworks
display. He soon discovered that
not only did the Snowbots not
like the flares, the heat actually
melted them and gave George
an opportunity to get the lights
back.

He also found out he had to
be doubly careful because
Snowbots can make huge icicles
come crashing down from the
trees. Armed with a supply of

flares he set off into the park to
confront the Snowbots...

Needless to say, George isn’t
that bright and he needs a bit of
help — a joystick plugged into
port 2 will let you control
George’s movement, the fire
button will make him throw a
flare — use the spacebar to
pause.

Each Snowbot you manage to
dispatch earns you 10 points,
each icicle is worth 20 points and
there is a bonus of 50 points for
each light bulb you recover. The
light bulbs are hidden inside
some of the Snowbots and they
will automatically be displayed
with any others you have. There
are eight light bulbs in a set and
each screen ends when vou have
a complete set. The bottom line
of the screen shows the set of
lights and any bulbs you have
will light up. The small flag on
the bottom line indicates the level
of play you are currently at. The

top of the screen shows the usual
— score, lives left and the highest
of the recorded high scores. The
game will record five entries of
names and high scores and they
are displayed during the title
sequence.

Typing the program brings the
usual problem of Commodore
control characters. I have tried to
make things easier by including
Remark statements after most of
the difficult lines. Unfortunately
some of the lines are too long to
be treated this way but none of
these lines contain anything very
complicated so they should not
prove too much of a problem.

There is a considerable
amount of data to be dealt with
— definitions of sprites and the
machine-code routines used to
move the sprites, smooth scroll
the screen etc. For the two large
sections of data I have included
a checksum which should show
if there are any data errors. Part

Table 1.

cd cursor downron ctri+9

cu cursorup rof ctrd+0

¢l cursorleft hm home

cr  cursor right clr  shift+home
sp space ins  shift+del
blk ctd+1 ora C=+1

wht ctri+2 bm C=+2

red ctri+3 Id C=+3

cyn ctri+d gl C=+4

pur ctri+5 g2 C=45
gm cti+6 Igr C=+6
blu ctrl+7 lbu C=+7
yel ctil+8 g3 C=+8

s/ shift + following character

clctrl + following character

=/ Commodore key + following
character

Leading numbers indicate repetitions

Keith Suddick and his
evil robots — with a
Christmas game for the
CBM-64.

1 of the data is lines 15000-15999
and part 2 is lines 16000-16999
in case it finds an error. It takes
quite a while to read the data in
but this is only done once when
the program is first run. If the
data is correct then even stopping
the program and re-running it
will not re-read the data.

One very important point, the
program uses a rather
unconventional method of
getting the game started and for
this to work line 0 must be typed
excactly as shown, no extra space
or anything even though it may
look wrong. If you are typing the
program in don’t forget to save
a copy before you run it. I do not
recommend attempting to save a
copy after running it — whether
it works or not. The program
interferes with the normal
interrupt routines and interrupt
sources, so unpredictable things
may happen during saving. If
you would rather not type the
listing then I can supply tape
copies for £2.00. Please write to
Keith Suddick 6 Ravel Court,
Jarrow, Tyne & Wear, NE32
3BW.

8 PRINTYL":POKESE, 128:RUN9BEB: GO
T046:G0TO7880 ,

I PRINT'SL " TABCRNDCU)=T) ™A, "TABC
RNDCUDTi+T)" 4R " POKELL,UL:RET
URN

18 POKESS,0:S=0 -M=3:L=0:EL=1:PDK
£2,0:POKEFX, 199

100 FORX=BTO07:POKESM+X, . NEXT:G6O
SUB908:POKELS, U

110 SN=(SM+UDAND3I :RN=SHm2: IFPEEK
(SH+RN)=.THENGOSUB288

120 IFPEEKC(KB)=6OTHENGOSUB1880
130 H=PEEK(2): :H3=HAND3: ONH3+UGD
T0158, 360,580

140 POKEZ,.:60OTOL1D

150 IFPEEXKCIC)>THEN118

160 IFRNDCUICC(32-L/4)%1Q) THENLL
[

178 X=INTCRNDCUD®Z):POKEID,¥:POK
EIY,.64

180 POKEIX, 128-127%(X=.)-S7HRND(
U>:POKEIC,94:60T0148

280 POKESP+24SN,6: IFRNDCUYY . 7THE
NRETURN

248 POKEUB+4+RN, RNDCU)%16: POKEUL
+4+RN,RND(U)I%BD+ 128

220 IFL>ASTHENLY=T:LX=3:607T0248
230 LY=L/2:LX=L/8

2406 POKESM+RN,XSCRND(U)#2.LX)O0RL
28%INT(RNDC(U)I=2)

250 POKESH+U+RN,YS(RNDCUI™3, LY):
RETURM

300 POKEIS,
P, 13

318 POKEG2,128:POKEF3,8:POKEGS, L
23

328 FORY=PEEK(UL)>TOBSTEP-1:POKEU
Ly

338 POKEG4,16:POKEFL,V/6:POKEGL,
17

348 FORX=1T0L6:NEXT:NEXT

358 H=M-U:- IFHCUTHENSE8

. :POKEUB+422, 198:POKES

330 GOTOLBH

488 POKEF1,28:POKEGLi,E5:POKESP46
+14:POKEIC,U:PT=20:60SUB688

410 POKEIX, .:POKESP+6,12:POKE2, .
:60T04i0

508 POKEGL,64:POKEFC,U:HS=FNBC(H)
-2:1FHS>3THEN408

510 POKEFL,10:POKEGL,B5:RN=HS»2:
POKESH+RN, . 'POKESP+2+HS, 14

528 PT=10:GOSUBE88:LD=LD-U:IFLDT
HENS980

530 POKELP+2%LT,8L:LD=INT(RND(U)
#L/242)

560 PT=50:GOSUBEHO:LT=LT+U:IFLT=
BTHENT.08

570 POXEF2,80:FORX=4T05:POKEG2,1
6:POKEG2,17

580 FORY=ATOS50 MEXT:NEXT

598 POKEUL+4+RM, . POKE2,.:60T0414
8 )
680 S=S+PT:PRINTCRRBRBRL:"S

618 IFSYH(B)THENPRINT D' TAB(28)
s

628 IFELTHENIFS>1000THENM=M+1 EL
=, :GOSUB3000:PRINT SLI"TAB(3IN
630 RETURN

TOB PRINTVL" POKEUL, 160:POKESS,U
:POKEILS, . :POKESP, 8:POKEUB+22, 199
SL=L+d

748 PRINTVH"55%:FORX=47025:GOSUB
L1:HEXT

720 PRINTVSLULODLL" : FORX=1T039
SPRINTPRS; -NEXT

730 PRINTPASXS SV TABC27T)T1sPLS
LS(L)

748 PRINTTAB(23) "I r———
"SPCC27)*| BLEVEL “L;TABC3S)"1*

758 PRINTTAB(23)"|"SPC(LL)"|"SPC
(27)>"| CCOHPLETED ]"SPC(27)"i—
 er—

760 FORX=BTOZ0 PRINTPLSLSC(XANDL)

:POKEFL, (X+5)%5° POKEGL,64:POKEGL
.65
765 FORY=0TO080:NEXT MEXT:POKESS,

'}78 FORX=1TO0LA5 GOSUBL:NEXT:PRINT
RSP

-
788 PRINTTAB(S8)"| wWNOH TRY LEUVEL
“L+ATAB(28)"A"
798 PRINTTAB(8)"&

— e FQRX=4TO0S :GOSUBL:POKEFL, ¢
18-X)x5

799 POKEGL,64:POKEGL,B5:NEXT:FOR
X=1TOBPB:NEXT:60T0LB8

888 POKESS, .:POKECL,18:-PRINT

218 PRINTTAB(8)"Npr—————————

iy

820 PRINTTAB(8)"| 6 A H E 0
VERH

836 PRINTTAB(8)'"'L
—_—

848 FORX=1T02000:NEXT:PRINT"E"SS
$

858 FORX=4T025:G0SUBL:NEXT:HP=-1

868 FORX=4TOBSTEP-1:IFS=>H(X)THE
NHP=X

878 MEXT:IFHPCOTHENEBES

880 50T02888

960 POKE251,199:POKESS,0:5YS3688
2

940 PRINT"LIISCORE"S,;TABC(LS) " HIG
H"H(B)TAB(29) "L IVES"M

930 PRINT"E“LLSRSMIIC" - FORX=4TO
48:PRINTPRS; :NEXT:PRINT

948 PRINT" QI UIRILIIILEE“LLS
950 PRINT"HA~0 -0 - 1 &0 &
= b =il B UTABC3) "I B IULL

860 I=INTC(RND(U)»4):FORX=8TO03:IF
TTCX, I)=>. THENPRINT"ELI" TABCTT(X
,100T1S

978 MEXT
988 LD=INT(RND(L)%4+1):LT=0

998 POKEIC,U:POKEFC,U:POKEF3,58:
RETURK

1668 Qi=PEEXCIS):POKEIS, 8

1818 Q2=PEEK(UB+22) :POKEUB+22,18
9

1826 POKECL,23:PRINT:PRINTTAB(22
)"y PAUSED O

1630 HAITKE,E0,255:HAITKE, 68
10648 PRINFTAB(22)* 1S
1858 POKEUB+22,Q2:POKEIS,QL-RETU
RN

2080 PRINT“LL'TAB(B8)"AHIGH SCOR
E REGISTRATION
2018 PRINTTAB(B)"T

2020 GOSUB2980 PRINTTABCLO)"DAE
NTER YOUR NAME FOR

2030 PRINTTABCLL)"UHIGH SCORE TA
BLE.

2040 PRINTTABCL-8) "SRR ——mm
-OSIRESREREE"

2168 MS="":PRINT"74J1";  POXE198,8
2118 GETKS:IFK$="""THEN2118

2128 IFKS=RSTHEN2208

2138 IFKS=DSORKS="[I'""THEN21780
2148 IFKS{O™ “ANDKSCO' . THENIFKS
CUBYORKSI"ZUOR(KSE "I ANDKS L AT
HEM2118

2150 IFLEM(NS)>>STHENKS="""

2160 NS=NS+KS: PRINTKS'I'; :GOTO02
118

2178 IFMS='""'THEN2118

2188 PRINT™ BRI -NS=LEFTS(NS,L
ENC(NS)-1) 160702418

22080 IFHPCATHEXFORX=3TOHPSTEP-1:
HECA+ LI NS (XD - HOX+ L) =H(X) - NEXT
2205 NSCHP)="'"" HC(HP)=S:IFN$=""TH
ENBBBS

2210 FORX=LTOLEN(NS) :KS=MIDS(NS,
X1
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SRR T Rt s bt B T Hear e e e e rs gt sat b g e ae e ey s g frovessiesininianas e b e o

LT TR T S R LTI e et amyns b nea st by srtee st o sans,

T e s e

8 IW0IS

2228 IFKS>U R ANDKS (' [V THENKS=CHR
S(ASC(KS)0R128}

2230 NSCHP)=NS(HP)+KS NEXT.G0TO08
GLET

2908 FORX=8T028 FORY=S8TO0128STEP
18

2918 POKEF1,Y:POKEGL,64:POKEGL, &

S:-MEXT:NEXT -RETURN

3000 FORX=SOTOL208STEPLD POKEFL, X
POKEGL,64 POKEGL,E5 NEXT RETURN
7088 SYS36888:PRINT LIVAILLS"]:

'I’Ill:llllIIII(IIIIIIIIIKIIIlllI‘IIEE" PRINTLLS'N
| > U

70108 PRINTTAB(LS)"aTHIS IS GEORG
E THE LOCALLA

7828 PRINTTABCLIS)"PARK-KEEPER WH
0 HAD JUSTLB

7838 PRINTTAB{LL)PUT UP THE CHR
ISTMAS TREE INIB

7648 PRINTTABC(LL)“THE PARK. pu
RING THE NIGHTLB

7058 PRINTTABCL4)"A FREAK ELECTR
ICAL STORM HASUB

70608 PRINTTAB(LL)"TURNED ALL TH
E SNOHMEN INTOLE

7678 PRINTTABCLL)"RGBOTS = 10
GET THE POKERLE

7688 PRINTTABCLL)'"THEY NEED THE
Y HAVE STOLENIC

7098 PRINT' THE LIGHTS FROH THE
CHRISTHAS TREE ANDZC

7186 PRINT" GEORGE MUST TRY TO G
ET THEM BACK.P

7418 GOSUB7388@

7288 POKESS,.:PRINT“LIFLLLS ={]

UL R EE D c PRINTLLS

| o> U

7218 PRINTTAB(LS)"gGEDRGE HAD
SOME FLARES#A

7220 PRINTTABCLS)"LEFT OVER FROM
THE FIRE-LiB

7238 PRINTTABCL11)"HORKS

DISPLAY

AND HE FOUNDLB

72480 PRINTTABCi1)"THAT THESE FLA
RES HOULD MAKELSB

7250 PRINTTABCLL)"THE SNOMHBOTS K
ELT SO THAT HELEB

7260 PRINTITABCLL)"COULD BET THE
CHRISTHAS TREESE

7278 PRINTTABCLLD>"LIGHTS BACK.
THE ONLY OTHER.E

7280 PRINTTABCL1>"PROBLEHM IS TH
E ICICLES THATUC

7298 PRINT' THE SMNOMBOTS CAN ©
AKE FALL FROM THELC

73686 PRINT' TREES ONTO GEORGE '@

7316 GOSUBTS60

7488 POKESS, . :PRINT"LIVASLLS ([t
ML LD DD L - PRINTLLS ™
=5 U

7410 PRINTP2SXSP2SLS (1) "R

7420 PRINTTAB(2B)"AS CO R I N 6
R A e e

7430 POKESS,4:PRINTTABCLS)"UIISN

OHBOTS..... 18 QPOINTS
7448 POKESS,12:PRINTTAB(15)>"MIRI
CICLES...... +28 POINTS

7458 PRINTTABC(LS)"EIISPLUS BONUS

OF :50F POINTS

7468 PRINTTABCLT)"YFOR EACH LIGH
T BULB

7478 PRINTTABCLT )" —HSou-iei-T0
sheiCei-Celi—Ae s~ 01

7480 PRINT'TIY EACH SCREEN IS

COMPLETED WHEN ALL

7490 PRINTY THE LIGHT BULBS H
AVE BEEN RETURNED

7493 GOSUB7970

7888 GOTOBBOO

7980 PRINTP2SXSP2SLS(1) :POKESS, 1

79280 TP=35934:TC=8
7938 FL=(FL+1)AND7 :PRINTP2SLS(FL

/2) :TP=TP+1:Q=PEEKCTP) : IFQ=,. THEN

7976

7935 IFQ=42THENPOKESS,3

T948 IFQOL128THENTP=TP+THM(QANDL27

):60T07930

7958 TC=—-(TC+L)IXC(TCL4) :POKETP+LS

,TCCTC)Y . 60TOTI30

7960 GOTOTSEE

79760 POKECL,22:PRINT:PRINT'H
PRESS |3 RETURN = TO CONTINUER

7988 FL=(FL+1)ANDT:PRINTP2SLS(FL
/4) :GETKS - IFK$CORSTHENTS8D

7996 RETURN

8080 POKEIS,.:POKESS,.:PRINT'LLL
@''SS5: TSw8

8010 OMTS+1G0T08160,8200,8300, 84
08

8020 TS=(TS+1)AND3

8848 POKECL,20:PRIMT:PRINT"IRRER
{IRESS (33 Fi %5 TO START THE GA
ME *;

8858 PRINT'RRRRERBRRRLBRRI OR I3
F3 =3 FOR INSTRUCTIONS [

8068 FORTD=1TOTW:SYSKE NEXT:60TO
8618

21088 SYS36888

2120 POKESS,255:FORX=BTO7:FORY=8
TOL13:POKEUL+2%X, V%8

8130 GOSUBL:SYSKC:MNEXT:POKEUL+2%
X,96:NEXT

8148 FORX=5T049:POKECL,SC(X/10):
GOSUBL : SYSKC:NEXT

8156 PRINTRIIN'SPCCL)'T
—— . 50SUBL

84668 PRIMT“SLIUSPCC(12)" ZEITH
PUDDICK ":G0SUBL:GOSUBL

8170 PRINTVELIS'SPCCL9) " :6OSU
Bi

8186 PRIMTVELIU“SPCCI8)"m IV
8190 FORX=8T0L11:G60SUBL:SYSKC:NEX
T:TH=18088:80T088280

8288 FORY=396TOSOSTEP-1:POKEQY,Y
SYSTY

8210 GOSUBL:SYSKC:POKECZ,2+(YAND
4) - NEXT

8220 POKESZ,B:PRINT"SIIIY'SPC(8)"

= . 1

8230 PRINTSPCC®)"| Bl ~ | | @ -
== 9l

8248 PRINTSPC(8)" e
——[1]

8258 FORX=0T04 PRINTTABCS) Iy K+
LUJERIM]  CUNSCX)TABC38-FNLCHCX
32 ) FUHCR)

82608 SYSKC:MEXT:TH=1200:60708028

8300 POKEC2,6:FORY=58TOBSTEP-2:P
OKEQY,Y:SYSTY:G0SUBL:SYSKC:NEXT
8318 PRINT"SLLDIQIIL - SYS36884:
FORX=1TO39:PRINTPRS; :NEXT

8328 PRINTPLSXS"ELIT'TAB(27)TLS
83468 POKESS, 1:FORK=80TO8STEP-1:P
OKEVS, X:POKESP, 8+ (XAND4) /2

83580 SYSKC:PRINTPLSLSC(C(XANDB)/8)
NEXT

8368 POKESS,3:FORX=BT086:POKEVD+
2,X:PRINTPLSLS(C(XANDS) /8) : SYSKC
MEXT

8370 PRINTPLSLOS :FORX=8OTOOSTEP-
2:POKEVB+2,X:SYSKC: NEXT

8380 POKESS, 1:FORX=8T088:POKEVSE,
X:POKESP, 9+ (XAND4) /2 :SYSKC:NEXT

8398 PRINT"L":TH=480:G0T080280

8408 FORX=LT023:60SUBL-SYSKC:NEX
T: PRINT ERLLI s

8410 FORX=ATO39:PRINTPRS; -MEXT:H

L=FF-CD

8420 PRINTVEDLIU“TABCLO) TAS B0 TA

B(28)T1S

8438 POKESZ,2:POKEVB+29,2:POKEVL
,158:POKESS, 3

8440 FORX=0OTO340STEP4:POKEUB+16,




The Commodore 128.
When you look at the facts

they do seem to weigh rather
heavily in our favour.

When you add it up, the Commodore 128 is really three
COmMPpUters in one.

It can run 64K, 128K and CP/M software. Giving it the
largest range of computer software in the world. Making it
as efficient in business as it is entertaining at home.
That's why Commodore has become the world leader in
microcomputers.

: And why, on balance, the Commodore 128 has no equal.




(listing continued froon puge 81)

~2m(X>FF)=(XOHL) : POKEUB+2, XANDFF

:SYSKC

8458 POKESP, 9+ (XAND16) /8:POKEVS,

(X+CDIANDFF : NEXT : POKESZ, 1 : POKEUS

+29,1

8460 POKEU1+2,158:POKEV, 130:POK

ESS,3:FORX=348TOBSTEP—4

84780 POKEVB+16, -~ (XDOML)-2#(XDFF):

POKEVS+2, XANDFF : POKEVS, (X+CD)AND

FF

8488 SYSKC:POKESP,8+(XANDi6)/8:N

EXT:FORX=CDTOBSTEP-2:SYSKC

8498 POKEVO,X:POKESP,B8+(XAND2):N

EXT:POKESS,0: TH=480:60T08020

9608 POKES3286, . :POKES3284, . PRI

“r‘L‘.

96810 LC=LOGC18) : DEFFML(X)=INT(LO

GCX)/LC)

9620 L2=L0G(2) :DEFFNB(X)=INT(LOG6

(X)rL2)

9638 DIMTT(3,3)

9188 U=1:T=20:Ti=49:FF=255

9118 SS=53269:C4=53285:C2=C1+1:$S

Z=53271:V0=53248:V1=53249

9120 L1i=248:UL=148:CL=214:S5P=368

S6:FC=691:FX=251

9138 QY=828:TY=36928:CD~48:KC=36

944:10=.0831

3148 CS=19456:52=53278:LP=368082:

BY=UB+15:KB=197

9158 IS=37378:5M=679:1C=692:1D=3

7958 : IX=UB+12: 1VsUL+42

9160 SD=54272:F1=SD+1:F2a5D+8:F3

=5D+45

9176 GinSD+4:62=5D+11:63=5D+18

9280 RS=CHRS(13):DS=CHRS(20)

9218 PLS="ELLLLERRRRBRRRR|" :P25=""

[SQUG T J 11 g

9220 TS='T WENUEHRESLIIRRRRE R

HIRRRRGHGLIREF I8 a1 B
01 1 | _RE

9238 PRS="HMIMHID " TL$="0 0

IBRREL RS LIBRRERER Al anel

IERRr TS

9248 L$(0) =" Zelld el LIEEe R el

e CSILCoIRINIeCIRENRRRE "

9256 L$C(1) =" a0l el LIBEe R ol LRI

[TTT JGe T8 Gl 1] 1]e 0

9260 LOS="11 LT CIOEI 0B LLIBEEI

My LY (BEBEREEI

9276 LLS="

.

9288 FORX=1T048:SS$~SSS+CHRS (168
) MEXT

9299 :

9360 FORX=0TO4:NS(X)="w9/T oIl
TIHCX)=1000: NEXT

9399 :

94868 FORX=0T04:READSC(X) :NEXT
9418 FORY=8T0U3:FORX=BTO3:READTTC(
X,¥):MEXT :NEXT

9428 FORX=BTO04:READTC(X):NEXT
9438 FORX=1TO3:READTM(X) : NEXT
9448 FORY=8T02:FORX=8TOL:READXS(
X,¥):NEXT:NEXT

9458 FORY=BTOT7:FORX=0T02:READYS(
X, YD) NEXT:REXT

9468 FORX=8TO7:READLC(X):NEXT
9490 FORX=ATO3:READAS:XS=XS+AS:N
EXT

9500 FORX=8T024:READC:POKESD+X,C
MEXT

9908 Hi=32768:H2=36864:Q=16383:1
FPEEK(T6T)=4165THENIS3S

99418 PRINTTAB (L) "MDIDIDPLTEPLEA
SE WAIT

9926 PRINTIRBCGLO T
9930 FORX=MATO33727:READC:CK=(CK
+CIANDQ: POKEX, C: MEXT

9948 COQ=12227:Q0=1:IFCK{>CQTHENS
978

9958 FORX=W2TO0379TL1:READC:CK=(CK
+COANDQ:POKEX,C: NEXT

9960 CQ=4967:QQ=2: IFCK=CQTHENPOK
E787,185:60T09938

9970 PRINT"LIMCHECKSUM ERROR :''C
K*C¢"CQ")":PRINT'Y - IN PART"QQ
9986 POKET97,8:END

9999 SYS36896:PRINT"L:60T08888
1860688 DATAB, 11,12,15,1

11060 DATABS,10,29,30,10,30,-4,-1
,90,14,28,-1,4,15,30,-1

11610 DATAB,18,14,7,13

11820 DATASS,S51, 44

11838 DATAL,1,1,2,2,2

11848 DATAD,.0,1,06,1,1,08,8,2,08,4,
2,1,1,2,8,2,2,1,2,2,2,2,2

11858 DATA2,9,7,5,6,4,14.15

12000 DATA“G LILI LDOE = iJREL:

GEIEE  SUEIEEL  (EEREEI"

12618 DATA™] =S IRBEERELS
QITTTITTTE] = [JRR0EREI

"

12028 DATA'[ usgsssesenl

i CYOTTTTT T T P o]

L

13808 DATRB,8,.8,8,64,33,9

13818 DATAB,9,9,8,16.39,0

13620 DNATAG,8,0,8,128,44,8
13830 DATAB,0,8,15

15800 DATAS,0.8,0,85,0,1,255,64,
7,255,208,31,255,240,31

15010 DATAL95,248,31,0,248,31,90,
0,31,64,0,31,213,0,31,235

15820 DATAGH,3,255,206,0,255,240

,0,3,248,0,8,240,5,1,240

15838 DATA3L,65,248,31,215,248,3
1,255,240,3,255,192,8,255,0,255
15848 DATAD,0,8,5,0,88,31,1,2490,
31,65,240,34,193,248,31

15050 DATAL93,248,31,2089,240,31,
241,248,31,241,248,31,244,2408,31
, 245

15668 DATA240,31,64,248,31,61,24
8,31,61,248,31,15,248,31,15,240
15070 DATA3L,15,248,31,15,248,31
,3,248,34,3,248,31,3,248,255
15888 DATNG,9,9,8,85,8,1,255,64,
7,255,2088,7,255,208,34

15098 DATAL95,248,31,195,248,31,
9,240,31,0,249,31,1,240,34, 1
15108 DATA240,31,1,240,31,1,240,
31,1,240,34,1,248,31,65,240
15118 DATA31,215,240,31,215,248,
3,255,192,3,235,192,9,255,0,0
15120 DATRO,H,0,20,0,28,124,8,12
4,124,8,124,124,08,124,124

15130 DATAD,129,124,8,124,124,0,
124,124,0,124,124,8,124,124,0
15140 DATAL24,124,8,124,124,20,1
24,124,125,424,124,125,124,124,2
55,124

15150 DATAL24,255,424,15,255,240
,15,195,248,15,195,240,3,0,192,6
4

15168 DATAD,0,0,5,84,8,34,253,80,
31,255,64,31,255,192,31

15178 DATALS,192,31,7,192,31,7,1
92,31,23,192,31,95,192,31,255
15188 DATAB,31,252,0,31,255,0,31
,15,192,31,7,192,34%,7,192

15190 DATA31,23,192,31,95,192,34
,255,192,34,255,8,34,252,0.8
152688 DATh®,90,8,5,85,86,31,255,2
48,31,255,248,31,255,248,0

15210 DATNL24,0,0,124,8,0,124,8,
9,124,0,6,124,8,8,124

152286 DATAB,90,124,6,8,124,8,0,12
4,08,8,124,8,08,124,0

15230 DATAB, 124,0,0,124,8,0,124,
0,0,124,8,.0,124,8,35

15246 DATAG.5,8,0,48.8,0,252,0,3
,187,0,3,155,6,3

13250 DATA223,8,3,223,0,8,252,0,
9,48,0,0,252,8,3,239

15268 DATAB,3,239,8,15,255,192,1
$,239,192,15,239,192,15, 255,192
15278 DATALS,239,192,15,239,192,
3,255,0,3,255,8,8,252,0,0

152886 DATA®.0,0,0,8,0,0,0,8,08,8,
8,0,8,8,0

15296 DATRE,0,0,0,0,8,0,0,8,8,0,
8,89,64,08,89

15368 DATAG4,0,0,0,0,08,0,0,0,08,8
,8,8,8,8,8

15318 DATAOG,0,0,0,6,6,8,8,8,0,8,
6.0,8,0.8

15328 DATAB,1,64.0,5.86,08,21,86,
8,62,166,08,266,224,8

15330 DATA254,224,8,63,224,0,153,
©.8,53,64,62,150,64,14, 159

15348 DATAGS,8,22,64,0,22,64,0,2
9,64,0,29,64,8,5.8

15358 DATAG,5,8,8,5,6,8,.5,8,8,42
,8,0,42,8,255

15360 DATAG,80,0,1,84,0,1,85,8,2
,175,0,2,236,192,2

15378 DATA239,192,2,255,6,0,608,0
,8,107,0,8,186,188,8,98

15380 DATALTE,.8,85,.0,8,85,0,0,85
,9,0,85,8,8,20,0

15398 DATAB,20,0.06,20,0,8,20,8,0
,42,8,8,42,8,725

15480 DATAB,1,64.8,5,80,8,21,88,
8,62,160,0,286,224,8

15418 DATA254,224.8,63,224,0,15,
8,0,53,84,8,150,1286,562,158

15428 DATNLIGE, 44,149, 188,0,21,76
,0,21,64,8,5,64,0,5,64

15438 DATAB,208,64,8,20,80,0,60,8
®,0,168,168,8,168, 168,255

15448 DATAG,88.0,1,84,08,1,85,8,2
,175,0,2,236,192,2

15458 DATA239,192,2 255,0,90,60,0
.,8,91,98,0,106,8,2,98

15468 DATAL88,14,86,176,12,85,0,
8,85,0,0,84,8,0,84,8

15478 DATAD,69.0,1.69,8,1,65,64,
2,130,128,2,130, 128,255

154808 DATAB,192,8,.8,2084,0,8,252,
8,8,252,8,0,252,8,8

15498 DATA252,0,8,128,0,08,120,8,
9,120,0,8,56,0,8,56

15508 DATAB,8,56,0,0,48,0,8,16,90
,8,16,8,8,16,90

15518 DATNO,H,8,0,6.0,.08,8.0,0,0.
0,0,8,8,80

15528 DATAO,H,6,8,.8.6,6.08,0,0,86,
6,6,0,0,0

15530 DATAG,.9.9.0,6.8,0,06,0,0,80,
6,06,0,0,8

15540 DATAB,124,6.0,124,85,2, 141
,85,138,127,171,96,98,85,98
15558 DATA26,85.6.6,8,8,8,06.0.8,
9,0,8,8,0,0

15568 DATAG,8.8.8,12,8,08,08,8,12,
12,12,8,9,0,3

15578 DATAL2,.48.8.08.8,8,204,192,
9,0,0,51,51,51,8.,8

15580 DATAD,0,204,192,0,0,0,3,12
,48,0,0,0,12,12,12

155906 DATHO.0.0.8,12,.0,0,8,8,0.0
,8,0,0,0,80

16888 DATAL20,168,46,189,0, 1451
$7.8,208,232,136,16.246,76,144, 1
44

16010 DATALE2,0.240,236,162,64,2
08,232,162,128,208,228,162,192,2
08,224

16020 DATALT3,2.22i.9,3,144,2,22
1,473,0,224,41,252.9,.1.141

16838 DATAB, 221,169,146, 141,136,
2,169,53,141,24,208.208,58,234,2
34

16040 DATALT3,52,3,162,15,157,0,
208,202,202,16,249,96,234,234,23
4

160858 DATALES,197,201,4,240.5,20
1,5,240,5,96,162,23,208,2,162
16068 DATA27,169,8,134,122,133.1
23,96,234,234,234,234,234,234,23
4,234

16878 DATAL28, 169,127, 141,143,228
,169,1,141,26,208,169,255,141,25
,208

168808 DATALT3. 13,220, 169, 146, 162
+0,142,20,3,144,21,3,88,96,8
16890 DATA232,160,7.189,08,145,15
3,248,143,232,136,16,246,88,96,2
34

16100 DATAB, 48,80, 128, 168,280, 24
9,0,240,2080, 160, 120,80,48,0,0
16118 DATAB,0,.8.9.0.08.6.08,0.0,0,
8,0,8,0,0

16126 DATAP.9.8.0.8.8,08.8,0,08,8,
9,8,8.8.8

16138 DATARE,.0.8.8.98.8,0,8.0.0,0,
9.8.0.8,0

16140 DATNG,0,0,9,9,0,6,8,0,0.0,
9,0,08,0,8

16150 DATAD,0,0,0,0.0,0,0,0,0,80,
8,8,8,8,80

16160 DATA9O,0,114,0,138,0,164,8
,196,0,212,08,234,8,255,0

16478 DATAB,27,8,8,0,08,200,255,5
5,255,244,8,255.0,8.,8

16188 DATA248,248,244,242,243,24
0,242,241 ,242,243,244,245,246,24
7.248,0

16190 DATABG.5,2.4,3.2,1,0,0.0,0,
9,0,8,6.8 i

16260 OATABSG,136,0,130,138,0, 164
,8,190,0,2i2,0,234,0,255,0

16218 DATAL,27,0.0,0,0,2080,255,5
3,255,241,0,255,3,0.0

16228 DATA248,248,241,242,243,24
2,2355,246,240,243,244,245,246,24
7,248,808

16230 DATAO,0,0,0,0,0,6,8,0,0,0,
6,0,0,8,8

16248 DATALLS, 66,168,154, 120,980,
120,116.90,90,0,0,90,0.0,0

16250 DATAD,27,.0,.0,0,0,200,80,53,
255,241,0,7,90,8,80

16260 DATA248,248,241,242,243,24
2,255,246,240,240, 252,241,241, 24
1,241,808

16270 DATR®,6.98.8,12,6,6,8,8,08,80
,8,0,8,0,8

16288 DATALGO, 160, 1608,160,0,08,8,
9,0,8,0,8,0,0,0,80

16290 DATA®,27.8.8,8,127,199,0,5
3,255,244,0,63,0,0,0

16308 DATA240,248,241,242,243,24
2,241,246, 247,240,248,240,248,25
2.248.8

16310 DATAB,12,6,6,.6,6,7,8,0,8,8
,8,8,8.8,8

16328 DATAL20,169.0,248,34,173,4
8,208,48,13, 165,251, 141,22, 288, 1
69

16338 DATAL30,144.18,208,76,192,
147,169,199, 141, 22,288, 163,66, 14
1,18

16348 DATA208,76,8,147,169,27,14
1,17,2088,169,255, 141,25,288,173,
13

16350 DATA220,288.3.76,129,234,7
6,49,234.8.8.6,6.8.0,8

16368 DATALTS, 248, 146,72, 173, 246
.,216,72,162,160, 183,79, 148,157, 8
8. 146

16370 DATAL89,79,.2i6.157,80,246,
189,239, 148,157,240, 148, 189, 239,
246,157

16388 DATAZ48,216, 282,208,229, 16
0,5.193.163,144,133,123,14..15?,
86, 140

16390 DATALB9,120.216,157.88.216
,136,46,238,173, 144, 144, 141, 184,
141,173

16480 DATAL44,217. 141,184,217 106
4,141,241 ,2416,104.141,241,146.16
9,32, 141

16410 DATALS4, 141 .76.58,147,8.8,
©,8,8,8,8,8,8,8,8

16428 DATAL73,239.148,72,173,239
,216,72,166, 168, 162, 8, 189,88, i 48
157

16438 DATATS, 148,189,808, 216,157,
79,216.189,248, 148, 157,239, 148, 4
89,248

16440 DATAZ16,157.239,216,232, i3
6,288,228, 173,403, (41,141,143, i4
1,173,103

16450 DATA217.141.143,217,168.5,
190,160, 144,189, 79,148,157, 115, 1
46,189

16468 DATATS,216,157.119,216,436
, 16,238, 184,141, 238,246, 184, 141,
238,140

16478 OATATE,88,147.8,8,8,8,8,0,
9,0,0,8,0,0,8

16488 DATAL73,248. i43,41,13, 168,
173,8,220,73,255, 41, 15,248,79,23
8

16438 DATALBL, 174, 1.208,74,144,5
,224,112,144,1,202.74,144,5,224
16588 DATA215,176,1,232,142,1,28
8,166,251,74,133,254,144,18, 168,
8

16510 DATA232,224,200,288,341,132
,182,76,64, 146,164, 182,162,192 ,2
88,28

16528 DATA78,254,144,16,168,3, 28
2,224,194,208,9, 132,182, 76,166, 1
46

16530 DATAL164, 182, 162,199, 165,18
1,41 ,8.288,2,280,200,134,251,148
,248

16548 DATAL43,173.179,2,240,36,2
86,179,2,281,1,248.21,173,180, 2
16556 DATA288.8,206.2,208,266,2,
288,208,64,238,2,208,238,2, 208
16560 DATA288,56,173,24,268,44,2
53,141,21,208,473,8,220,44,16,28
e

16570 DATA41,173,248,143,44,1, i4
1,180,2,169,32,444,479,2,173.4
16588 DATA208, 14i,3.208,169, 160,
141,2,208,173,21,208,9,2,141,21
16598 DATAZ8B, 162,128, 142,18,212
,232,142,18,212,76,36.146,0,0,8
16600 DATALEY, 32,133,252, 162,6,4
89,167,2,248,93,8, 41,127, 133, 253
16618 DATALT3,16,288,37,252, 133,
188,168,189, 4,288, 48, 48,8, 24, 184
16628 DATA253,144,9,200,176,6,56
,228,253,176,1,136.457, 4,288, 196
16638 DATAL88,248,8,173,16,288,6
9,252,144,16.288,189,168,2,8, 41
16648 DATAL127,133,253,189,5,288,
48,48, 14,24, 181,253, 284,213, 144,
24

16656 DATATZ,165,253,9,128,288, 4
8.56,229,253,281,112,176,7,72, 16
s

" 16668 DATA253,157,168,2,1084, 157,

S.i:ﬂ.?0.252.202.202.224,254.203
24

16670 DATAL73,38,.288.248,2,133.2
JA73,181,2,248,21,206,181,2,238

16680 DATAL3,208,238,13,2808, 169,
9,208,35,206,12,208,.208,3,238,42

16698 DATNZ208,76,36,146 .
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Speech without a speech
chip. David Hoskins
explains how to do it.

he BBC has very easy to

use and versatile sound

facilities. The envelope

command enables you to
change the pitch and volume of
any sound played. But there is
one draw-back, you cannot
change the actual waveform of
the sound. So you always get
that spikey, tinny kind of sound
that’s always recognisable as a
BBC.

Digitise speech

About six months ago I was
very impressed by some speech
on a Commodore 64 game, and
wondered if it was possible to
do it on the BBC. The first
problem — and quite a big one
— was to find a way of en-
coding a waveform so I can
literally play from the BBC
speaker! I will briefly explain
how this can be achieved.

First, set the sound chip to its
highest possible frequency,
which is inaudible to the human
ear. The more channels used the
louder the waveform will be.
The waveform which varies in
amplitude from O to 15 is then
sent nibble by nibble to the

volume control of each channel.
The fastest speed the BBC can
do this is about 10000 times a
second, the faster you go the
clearer the sound will become.
What was needed now was the
waveform data to feed the pro-
gram. To do this I used the
Interbeeb module from DCP
Microdevelopments which
sampled — recorded — data at
a rate of 10000 times per
second, this was perfect for the
job. After many weeks of
frustration and fiddling I
eventually had a result . . .

“It worked!”” I exclaimed
and ran downstairs to tell every-
one. The scope for experiment
was awesome. I spent a long
time recording and playing
sounds, at different speeds,
backwards, with an echo, while
mixing with other sounds,
making drum beats, and even
playing tunes with samples like
some £280000+ synthesisers!

I had digitised about five
seconds of music at a high
sample rate, and it was now
playing through the BBC’s
speaker under complete soft-
ware control!

To digitise speech I use a
sampling rate of about 5.5KHz
and a filter to cut out any
unwanted sounds above that
frequency. I speak the words
into a microphone which are
then converted from analogue
form to digital by the Interbeeb,
and sent to the BBC which in
turn stacks the data in memory.
The data can then be saved and
played back any time without
using any hardware.

A phoneme solution

Since then I have been
developing a program called
Speech! which is being mar-
keted by Superior Software.
This system allows the user to
type in English or phoneme
phrases (explained later), which
are then spoken by the pro-
gram, e.g. *SAY Hello I am a
speech synthesiser. The above
command can be typed directly
to the computer or put into a
program. Speech! will translate
this command and speak it
through the BBC’s speaker.

This program, like a few
hardware systems on the

| market, has an unlimited voca-

bulary. So how did I manage to
digitise every word in the
English language in 32K?

The answer is in phonemes:
the sounds that we string
together in order to make
speech. Take the words ‘“‘mat”’
and “‘cat” for example, they
both use exactly the same “‘a’’
sound. So in the sentence ‘“The
cat sat on the mat’’ all the ““a”’
sounds can be just one block of
speech data. The same thing
applies to the ““t’’’s, ““th’’’s,
““e’”’s, and so on until you have
covered as many phonemes
needed for understandable
speech. In Speech! I have used
49 different phonemes, which
are merged to form whatever
word or sentence you like.

Unfortunately to convert
English phrases into phoneme
data is a little more com-
plicated. The trouble with the
English language is that it is
occasionally very illogical. For
instance, the word ‘‘laughter”’
almost completely changes pro-
nunciation when an ‘s’ is
prefixed to make ‘‘slaughter’’.
Why is the word ‘‘rough’’ dif-
ferent from ‘‘bough’® and
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““tower’’ different from
“mower’’ merely because of the
prefixing consonant? The
reason why we know the differ-
ences and exceptions in the
English language is because we
have had years of training. The
computer hasn’t, and all it has
to rely on is logic. Basically
there can be at least 400 rules
for text/speech conversion with
a few thousand exceptions!
Obviously to fit Speech! into
7.5K I have cut down on the
exceptions, but any mispro-
nounced words can be easily
altered with a little thought.

Glottal pulse

To digitise each phoneme
sound that uses the vocal chords
for speech, i.e. ““O0”’ not “‘S”’
I prolonged the sound (like
when the doctor says ‘‘Say
aaahh’’) into the microphone
and sampled a small section of it
On analysis it can be seen that
there is a close repetition in the
waveform, every time the vocal
chords produce what is known
as a glottal pulse. By changing
the pitch of my voice with the
highest sample rate my program

could handle I found that I
could get the waveform to
repeat every 128 samples.
Unfortunately it is very difficult
to remember and keep a steady
pitch of voice throughout the
recordings and it took many
hours to complete the voiced —
glottal pulse phonemes
sounds.

Voiced fricatives

Explosive sounds like ‘““P”’ or
“D”’ as in ““Dear’’ never repeat
so the 128 sample waveform is
only played once. But this is not
all. Before we make the explo-
sive sound air pressure is built
up behind the lips, making
a slight pause before pronuncia-
tion. This pause was recon-
structed just before playback of
the phoneme. Similarly, because

a relatively small sample of the
sound was taken a small pause
was also needed after the
phoneme as well.

The biggest problem with
sampling and repeating wave-
forms is that it does not work
with fricatives. These are
phonemes which use “‘white
noise’’ or resonanted hiss e.g.
“S” as in “‘Salt”’. Voiced
fricatives use the resonant hiss
but are also overlayed by a
glottal pulse waveform. You
cannot use the BBC’s own white
noise generator because it has
only one set sound and doesn’t
resemble any of the phonemes.

To get around this problem I
digitised 128 samples of spoken
fricative, which fitted nicely into
the rest of the data and could be
easily tabled. To play the frica-

tive Speech! picks a random
number between 0 and 127
along the data of the sound and
then plays a waveform block of
16 samples from that point. The
process is then repeated by
choosing the random number
again. This is continued until’
the desired time of the phoneme
is over. The result is quite an
accurate reproduction of the
original fricative. The only
problem left (soundwise) was
the voiced fricatives.

No white noise

I found that it was possible to
say these phonemes and not
actually sound the white noise
into the microphone. After digi-
tising and tabling this sound I
worked out that the fricative

18
20
30
40
=1
&0
70
80
7@
100
110
i2@
13@
14@
150
1608
17@

REM
REM
REM
REM
REM
REM

MODE4

PROCinit
MOVE®,448

CAlLLstart
END

DEFPROCinit

1820 tim=%72:coun=&74
1@

208

216° OPT pass

220

238.start

248

258 SEI

26@ LDA #193:JSR in:LDA #@:JSR in

for YOUR COMPUTER

Waveform Encoded strange sounds program
(C) 1985 DAVID J. HOSKINS

line 11@ inserts sinewave into waveform table

this can be changed to create any sound

once data is in memory line may be skipped

FORAZ=BTO255: YZ=7 . 9+B*SINRAD (36B/256*A%)
DRAWAZ*4 ,Y7Z*64: AZ?tabl e=Y7Z: NEXT

:REM assemble code

temp=%71: tabl e=%400a: sped=%70

FOR pass=@8 TO 2 STEP2:P%Z=%4100

27@ LLDA #129:JSR in:LDA #@:JSR in Wy
280 LDA #161:JSR in:LDA #B:JSR in \

29@
00

LDA #O

- -
S

24@.1oop
S35@ LDY #@

STA tim
1@ 5TA tim+1i
228 578 sped

\ set up sound channels

n L1 L1 "

68 5TY coun

78

38@.1ocop?2
328 LDA table,Y

40608 AND #15
4168 J5RK send

(continued on next page)

(listing continued on next page)
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420
43
440
450
450
470.
480
490
500
510
520

-—
R

240
2o@
o608
S7@
280
290
&80
616
6520
&58
640
&£54
&6
&78
&80

(listing continued from previous page)

690.

is

(continued from previous page)

LDA
AND
cLe
ADC
TAX
wait
DEX
BNE
TYA
B 8 e
ADC
TAY
CLC
ADC

tim
#127

#1

walit

sped

STA tim
DEC coun
BNE 1loop2

LDA
AND

sped
#7

ADC tim+1
ADC tim

STA sped
INC tim+1

BNE
CLI
RTS

1oop

send \ send
wave form
to sound
chip

7084

718 EOR
7288 STA
738 ORA
748 JSR
7098 LDA
760 ORA
778 JSK
788 LDA
728 ORA
8688 JSR
818 RTS
824
838.1n
848

858 LDX
8668 STX
878 5TA
8868 INX
898 STX
8@ LDA
218 ORA
928 STA
238 RTS
4@
go8e
Q6@ NEXT

#1S
temp
#2808
in
temp
#144
in
temp
#176
in

#2550
LFE4S
&FE41

LFE4@8
*FE4@
#B8

“FE46

97@ ENDPROC

sound could be added to the
waveform after it has played
one section of about 100
samples. For example, in the
phoneme “‘Z’’ as in ““ZEBRA”’
SPEECH! plays about 100
samples of the wave (without
the hiss) and then it plays 28
samples of the fricative ‘‘S”’.
The reason why ““S”’ was used
in the phoneme “‘Z’’ was
because it’s sharp and loud,
whereas ““V”’ would need a
mellow and quiet sound like
“H» — as in “House"’.

Vary the pitch

The user of Speech! can also
control the overall pitch of the
voice and individual phonemes.
Inserting full-stops and question
marks vary the pitch of the
voice towards the end of the
sentence. To change pitch
Speech! simply plays back the
phoneme at different speeds.
But . . . the problem was that
when you change pitch of the
voice in the phrase it suddenly
changes where it should vary
slowly. Also, after a voiced
phoneme was played it suddenly
jumped into the next one
usually making it very hard to
understand at the best of times!
What was need was some kind
of merging technique which will
slowly change one waveform
into another while they are

playing.
Fairly accurate

With the phonemes “AA’’ in
“Yard’”> and “EE’’ as in
““Feer’’, the merging was
achieved as follows. When the
““AA” phoneme starts, 128
samples are played and then O
samples of ‘“EE’’. Then 127
samples of ““AA’ are played
and 1 of ““EE”. This continues
until the end of the “AA”
phoneme when 0 samples are
played of ‘““AA’ and 127 of
“EE’’, you see! This merge is
timed to finish exactly when the
first phoneme has completed its
cycle, no matter how long it is
played. The result is a gradually
varied and fairly accurate repro-
duction of speech.

An example of Speech! can
be heard on two games from
Superior Software: Citadel and
Repton 2. Speech! and six
programs and utilities can be
bought at £9.95 on tape and
£11.95 on disk. @

86 YOUR COMPUTER, JANUARY 1986




EATRP_

ot
TR !‘ r-—- -l H' \t ‘ j

diiavet 1Y "'-':"\ .J i
] “:‘_-i:‘ { Y i ‘;I‘,Ii..a{-.“‘ . ;E u“ i ‘_',.T:.. \ ‘r‘
Wit . LT 1&\ \ mn i i. B ] \ ‘1 L ’}""f\
I | N 1_\ i ST | ‘li, ; \ Sl e
LI \ { — t' R f \
'.“'l"',‘:"ﬁi 1‘.}“;,51 jlt“ '-" "‘. ".'H A E}L ‘ ' i " nr!‘}"‘{?‘j.l":. ”"‘I‘ Il' il " |

t1l"‘

'm“ﬁwWi n:J

d"l

.
AOOMATIOH

L M\ AR

i i foso RELAX«— |
o | !

-----

] ! ]f‘ R | {t . :
oy nmovanvc me af ideas and cwcd]ent graphics . .
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S\ which has surely gone far beyond what anyone ever expected.
' W . 4 beautiful program, an adventure of great imagination, with some
: SUpcrb programming techniques .
g2z [t's nice to see a game that can match the quality and the style of the group.

¢ = —action and strategy —and there are a number of slick touches that will keep you on your toes.
SPECTRUM 48K
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6 Central Street, Manchester M2 SNS Y SR, WOOLWORTH, LASKYS, Rumbelows.Greens
Telephone: 061-832 6633 Telex: 669977 Oceans G
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The Standard
by whichothers |

will be judged.

This is Hardball from Accolade. The first in a new generation of game
software that sefs the standard for others fo beat; if they dare! With
graphics so large and lifelike and sound effects so real, you'l
believe you really are at the ball park - yes, you can

almost smell the hot-dogs!

Sorry, we can't supply the hot-dogs; you'll

have to bring your own - but everything

else is here fo recreate the

atmosphere, fension and

excitement of big time

baseball on your

own small

screen.
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[ClomeETiTION H arv ey

COMPETITION RULES

® The winners of the
competition will be the
people who, in the view of |
the editor, come up with
the most interesting or
amusing designs for a
home computing ob-
stacle course. '
The names of the winners
will be printed in the |'§
March issue of Your |
Computer. : -
All entries must arrive at : ez iy TR PN OIS - DS
the Your Computeroffices w9 P
by the last working day in
January 1986.
Each person may enter
the competition only
once.
Entries to the competi-
tion cannot be acknow-
ledged.
No employees of Busi-
ness Press International
or their relatives may enter

the Competition. r—————-ﬂ“--—_-—n—-‘-——————ﬂ

The decision of the editor HARVEY SMITH COMPETITION i

is final.
e Don't forget to enclose this coupon, or a photocopy of it, when you send in |

No correspondence on | To enter the Software Projects Harvey o Gty to Harvey Slih Compotition Your ,Room L221, Quadrant |

the result of the competi-
tion will be entered into. | SMith competition what we want you to | yo,c, ‘the quadrant, Sutton, Surrey SM2 5AS.
Name

Business Press Inter- | d0 is send us your designs for a home
national assumes no res- | computing obstacle course. You can
ponsibility or liability for

any complaints arising | Submit your entry as a written

from this competition. description or drawing.

Address

_—
g D BT B D G G B S ST ESE e S IS S = /L == =/ == s
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ONLY THE BRAVEST FLY....

TOMAHA

o :
New, from the author of Fighter Pilot... a stunningly realistic helicopter e :

simulation that puts you in command of an Apache Advanced Attack " BY DKMARSHALL
helicopter. You will learn to take off, to land, to manoeuvre and - '

locate and destroy enemy tanks using Hellfire anti-tank missiles. o

You will experience authentic battlefield conditions as you en- Digital integration would like to thank
deavour to carry out your mission and return safely to base. McDonnell Douglas for ail their help and technical support.

SPECTRUM 2 3
Tomahawk 48K ] £9.95 Cheques payable to Digital Integration Ltd Or debit my Access Account No.

Night Gunner 48K O £6.95 Tele Sales
Sy BN 0 A b e [TTTTTTTTTTTTET T ] cemeessss

COMMODORE 6¢ Name .
Speed King Disk (E)I212105 B Aridrass SRR L Sall T e E“? st DIGITAL

Speed King Cassette [ £9.85

Fighter Pilot Disk Oerges — | Tdeandexpot  [INTEGRATION
Fighter Pilot Cassette [] £9.95 _ | enquiries welcome. Watchmoor Trade Centre,
AMSTRAD CPC 464 . L SR Watchmoor Road,
Fighter Pilot ] £8.95 Camberley, Surrey
Fighter Pilot Disk 0 e13.95 VAT and p. & p. inclusive within UK (Overseas inc. 55p. per cassette) GU15 3AJ




[S/PEcTRUM POKES

Android 2
inf/Lives

Arcadia
inf/lives
Cookie
Defenda
Fall Guy

Frank N Stein

Ground Attack

Horace Goes Skiing

Hunchback
Jet-Pac

Kokotoni Wilf

Kosmic Kanga
Lazy Jones

Lunar Jetman

Moon Alert

Other Pokes

Mr Wimpy

Mutant Monty
Piballed
PSSST
TranzAm
Zzoom

Atic Atac

Black Crystal

Load Game. When asked for keyboard
or Joystick. Press Cap and Break.
Enter POKE 52249,24:POKE 52250,
32:POKE 53897,0. Enter Cont.
POKE 23776,0 or POKE 25776,0
POKE 26197,0 Stops the Rubbish.
POKE 35730,52

10 CLEAR 24100

11 LOAD “” CODE

12 RANDOMISE USR 65100

13 LOAD “” CODE

14 POKE 44204,0

15 RANDOMISE USR 41200

Type in and Run then play tape.
Type in and Run.

10 BORDER: INK 0: CLEAR 24750:
LOAD “’SCREENS: PAPER 0:
PRINT AT 0,6; :LOAD “’CODE:
POKE 28287,X: RANDOMISE USR
27890.

(X=No of Lives)

POKE 28277,0: POKE 28278,0
inf/lives.

For no title screen POKE 34124,0
inf/lives with title screen.

POKE 29063,0

POKE 29270,0 removes traffic.
POKE 30027,0: POKE 30644,0 no
charge for skis.

POKE 26888,0

POKE 25020,0 inf/lives

Poke 26075,0 1 fuel pod to launch
rocket.

Type in and run the load tape.

10 CLEAR 24100: LOAD“”CODE
20 RANDOMISE USR 65100:
LOAD*”CODE

30 POKE 42214, X : PRINT USR 41200
(X=No of Lives)

POKE 36212,0

Alter Line 335 to POKE 56693,0 enter
Goto 9999 and restart tape

POKE 36965,0 inf/lives

POKE 37999,201 no enemies

10 POKE 23693,0: CLS: LOAD “”
SCREENS:LOAD“”CODE 24756:
POKE 42404,255: Print USR 26624.
POKE 39754,0 inf/lives

POKE 37035,201 no enemies in the air
POKE 42654,195 immortality.

POKE 33501,0 skip first screen
POKE 33693,0 inf/lives

POKE 54933,0 gives 2556 lives
POKE 46441,0

POKE 24984,0

POKE 25446,0

POKE 24743,0:POKE 32692,0

POKE 36519,0 inf/lives. First Merge*“”
POKE 23756,1, Enter, list, then put in
inf/lives Poke.

Map References.

1. 512661220

. 1126690200

. 1126671220

. 3126641220

. 2126671220

. 1126290200

[« WV R SV 8 )

Freez Bees
Pyramid
Tutankhamun
Wheelie

Helichopper
Booty

Wizards Lair

Spectral Invaders
Short Fuse

Fantastic Voyage

Cauldron

Sky Ranger

River Rescue

Zaxxon

Cavern Fighter
Black Hawk

A View to a Kill

Project Future
Road Racer
Ah Diddums
Orion

Zip Zap

Jet Set Willy 2

POKE 34610,0
POKE 44685,0
POKE 27783,0
Codes, 1. Witty 2. Shark 3. Bebop
4. Xenon 5. ZX83B 6. 2MQL3
7. HRME2.
Passwords. Show. Forever. Restart,
Clear.
Type in and Run. The Start Tape.
10 BORDER 0: PAPER 0: INK 0
20 CLEAR 26870
30 LOAD “? SCREENS
40 LOAD “” CODE 26880
50 RANDOMISE USR 26880
60 POKE 58294,0
70 RANDOMISE USR 52500
Codes for lift.
1. HAWLO 2. CAIVE 3. VAULT 4.
LIAYR 5. DUNGN 6. CRYPT 7.
LYONS.
POKE 25062,254
Codes
1. 000 2. 367 3. 157 4. 049 5. 281
Type in and Run to load the code.
10 CLEAR 30791: LOAD “VOYAGE”
CODE: POKE 54492,167: BORDER 0:
PRINT USR 53248.
Type in and run, start tape just past
screen.
10 CLEAR 24599: FOR f=23296 TO
23309: READ a: POKE fa: NEXT f,
20 LET L = USR 23296: POKE
40060,0: LET L = USR 24600.
30 DATA 221,33,24,96,17,232,159,62,255,
55,205,86,5,201.
Codes
1. Enter 2. Magic 3. Pilot 4. Stomp
5. Paris 6. Event 7. Recap
POKE 33420,0 player 1
POKE 33452,0 player 2
POKE 48825,255
POKE 31683,0: POKE 31684,0
POKE 34695,183
Add to line 30 before the Rand USR
command
POKE 28032,255: POKE 28087,8:
POKE 29243,8: POKE 30543,8
POKE 27662,2
POKE 27150,0
POKE 24786,0
POKE 37319,201
POKE 54065,0
Type in and Run then start tape.
10 CLEAR 64999
20 LET obj = 150
30 LET room = 32
40 For n = 65000 To 65047:READ
a:POKE n, a: NEXT n
50 PAPER 0: INK 0: BORDER 0:
CLS
60 RANDOMISE USR 65000
70 DATA 221,33,0,64,17,56,185,62,255,
55,205,86,5,243,48,240
80 DATA 33,6,254,17,197,100,1,59,0,237,
176,195,0,95
90 DATA 62,255,50,67,117
100 DATA 62,0bj,50,126,135
110 DATA 62,room,50,75,117
120 DATA 195,0,112
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James Hartley shows you how to control six adventure characters.

n last month’s instalment

I showed you one way of

programming tree struc-

tures in Basic. This
month, in order to show you the
system working on a rather
larger scale, we’ve provided a
listing that uses it to control six
characters.

Margaret Thatcher, Ronald
Reagan, Catherine the Great of
Russia, Hamlet, Count Dracula,
and Godzilla are all guests at the
Hotel Horrabelle. They can dis-
cuss their favourite subjects
with one another; pick up,
drop, and give objects; and
indulge in other less conven-
tional activities. To see them in
action, simply enter the pro-
gram and Run it.

Controlling characters in this
way is only one aspect of the
vast subject of ‘‘data struc-
tures’’ and their use in pro-
gramming. The ““trees’’ we have
built are really only a type of
linked list which enable items to
be stored in memory in some
relation to each other that
enables them to be sorted and
processed by a simple algo-
rithm. If you’re serious about
programming then you could
try getting a book on the sub-
ject and your programming will
benefit enormously.

The Hotel Horrabelle example
is not as efficient as it could be
for a number of reasons. First,
it’s written in minimal Basic and
sacrifices the good features of
most machines for the standard
features they all share (with one
or two exceptions). Second, it’s
rather slow in execution since
it’s been written with more
attention to ease of compre-

hension than to speed.

It’s worth noting that this
method of handling characters
is in fact even better suited to
machine code than to Basic, and
machine code programmers
would find it very easy to pro-
gram the tree traversal algo-
rithm in lines 1070 to 1210
together with the tree data to

gain obvious benefits in speed.

Large areas of program could
also be condensed, in particular
by putting sub-messages in data
statements and then using either
string functions or sub-routines
to compile the statements. Per-
haps the most practical solution
of all, if you wish to make
serious use of this technique

without getting into machine
code, is to condense the pro-
gram as much as possible and
then compile it, though of
course you could only do this if
there is a suitable compiler avail-
able for your machine.

This approach is adopted by
at least one adventure software
company [ know.

c(c,n) = Character Data Anag

PROCEDURE MADE
r SELECT A CHAR (9

NO CHAR PRESENT :

*ABSENCE COOLS .. .

= ND = "I THINK SOMETHING'S
w"’l' \d I— acea.n = GG ]’L‘@'—‘l GOING ON BETWEEN . . .

N = RANGE OF RANDOM
@ NUMBERS
@ = RANDOM MODE
2 5 ‘DIGESTED BY AFFECTION| [R Y, 1
BT B el il B

n— 1 2 3 4 ) 6 7 8 9 10 11
LOCATION MOOD STRENGTH CONVER- MOVE MOVE
SATION COUNTER FRE—
INVENTORY CURRENT COUNTER .\ iveR- QUENCY
ACTION SATION
SUBJECT
CHARACTER
INTERACTING
WITH LOVER
t(t,n,1) t(t,n,2) t(t,n,3) t(t,n,4)
CHOICE CONDITION BRANCH BRANCH
NUMBER IF IF
FALSE TRUE
ACTION TERMINAL ACTION g g
NO.
RANDOM/MULTIPLE CONDITION RND NO BASE
CHOICE NUMBER RANGE NODE
PROCEDURE PROC NO i) g
RANDOM BRANCH g RND NO NODE TO
TO ONE NODE RANGE TO JUMP
|
N2 s = Main variables.
cicy) =9 c{ciCo.1) = C (1) | 2 "WHERE IS MY BELOVED?' ¢ — current character

x — character interacting
with

d(n) — conditions

c(c,n) — character data
a — player’'s position
v$(n) — location
descriptions

b$(n) — object
descriptions

t(tree no., node no., data)
— the arrays

Program Notes.
The program allows the
user to input numbers 1 to
4, which will select
different locations. You
can then see what's going
on in that location.
Messages are only printed
on the screen about the
characters in the location
you are currently viewing.
If you'd like to know
what's going on in all the
rooms, just delete line 750.
The program as written
will run unaltered on the
Amstrad range of
computers. However, other
micro users may have to
make some minor
corrections. Spectrum

owners will have to alter
the string dimension
statements, giving the
maximum length of the
elements involved. They
will also have to replace
the ON . . . GOTO/GOSUB
statements with the
following construct:
RESTORE (line number):
FOR N =1 to (branch
variable): READ D: NEXT N:
GOTO D

(line number) DATA . . . list
of line numbers . ..

BBC owners will also
have to make slight
alterations to the syntax of
the random number routine
in line 1330 and
Commodore owners will

also need to alter the CLS
routine in line 1270. The
input routine in line 450
may also need minor
alteration for some micros.
The program sets up five
trees as described in the
previous issue’s article.
Each node has four data
values associated with it
— a node type, followed
by three parameters. The
note types are (1) a simple
choice node (2) an action
terminal node (3) a
multiple choice node
(either a random choice or
as dictated by a condition)
(4) a ‘procedure node’
which exits the tree and
then re-enters it and (5) a

random node that
branches to a given node
only if a specified number
is returned from the
random number generator.

You could experiment
with adding your own trees
if you wished. The program
is designed to call one of
seven trees at random ,
but only five are
implemented. Trees six
and seven could be
introduced by altering line
2700 and adding the data,
action routines, and
procedure routines to the
different tables. A diagram
of the ‘falling in love’ tree
is shown as an example.
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Lord of the Rings must be the prime
example of an adventure using

\ interactive characters. Anything you can
do, they can do, and possibly better. ;

OO 1S

18 REM Helcone to the Hotel Horrabelle!

28 REM

38 REM Initialise

48 RN

58 60SUB 1278

68 PRINT "Melcome to the Hotel Horrabell

[

78 PRINT "The guests include Nargaret Th

atcher, Godzilla, Hamlet, and others’

88 PRINT *Please wait while I call then

fron their rooms..."

98 DIM r$(4) ,r(4,4) ,b8C18) ,b{18) ,c$(8) ,c

(6,11),14(2,35,4) ,d(58)

188 DIN s$(&)

116 DEF FNs$(4$,g%,h$)=CHRS(34) 4h$4CHRS(

34)4" says "+§$+" o "+gb

128 DEF FNg(#$,q8)=CHR$(34) +q8+CHRS(34)

+* says "+f$

138 REM read in data

148 FOR n=1 TD 4: READ r$(n): FOR m=1 TO
4: READ rin,m): NEXT m: NEXT n

158 FOR n=1 TO 18: READ b$(n) ,bln): NEXT
(1]

168 FOR n=1 TO é: READ c$(n): FOR n=] TO
11: READ cln,m): NEXT n: NEXT n

178 FOR n=1 T0 &: READ s$(n): NEXT n

126 REH tree one

198 FOR n=1 TO 13: FOR n=! TO 4: READ (
I,n,m: NEXT n: NEXT n

288 %oi tree number two - object manipul

ation

218 FOR n=1 TO 27: FOR n=1 TO 4: READ %

2yn,m): NEXT m: NEXT n

228 REN tree number three - coaversation

238 FOR n=1 70 35: FOR n=1 TO 4: READ t(

3,n,m): NEXT m: NEXT n

248 REN tree number four - love

258 FOR n=1 T0 21: FOR =1 TO 4: READ t{
4,n,m) : NEXT n: NEXT n

268 REM tree number five - actions

278 FOR n=1 TO 31: FOR m=1 TO 4: READ t(
S,n,m): NEXT m: NEXT n

289 REM

298 REN main loop

388 RN

318 a=1

328 GOSUB 1248: REM clear the screen

338 GOSUB 4%8: REM print location

348 60SUB 518: REM print objects

356 G0SUB 488: REM print characters

348 60SUB 458: REM check for keypress
378 IF p=8 GOTO 378: REM no Keypress so
carry on

388 a=p: 60SUB 1358: GOTO 338: REM chang
e player location

398 60SUB 2448: REM call the character h
andler

488 60T0 348: REM carry on

418 REN

428 REM high level subroutines

438 RN 2

448 REN input

458 i$=INKEYS: IF i$="" THEN p=8: RETURN
468 IF (ASC(i$)(49) OR (ASC(i$))52) THEM
p=8: RETURN

478 p=ASC(18)-48; RETURN

488 REM print location description

498 PRINT r$(a): GOSUB 1358: RETURN

388 REM print visible objects

S18 n=b <

528 FOR n=1 TO 18

538 IF b{n){>a THEN GOTO 568

548 IF n=B THEN PRINT "You can see: a *;
b$(n);: n=1: GOTO S48

558 PRINT *, a *;bs(n);

568 NEXT n

578 1F n=8 THEN RETURN

588 60SUB 1358: RETURN

598 REX print visible characters

408 n=8: FOR n=1 T0 4

618 IF cin,DD{>a THEN GOTO 448

428 IF n=8 THEN PRINT "Also present: ";c

$(n) ;: m=1: GOTO 448

438 PRINT *, *;c8(n);

448 NEXT n

458 IF n=8 THEN PRINT *There’s no-one he

re..."

448 GOSUB 1358: RETURN

478 RBN move a character

688 y=B:r=5: GOSUB 1338: IF rlclc,D),r)=
# THEN 60TO 480

498 IF clc,>=a THEN n$=c${c)+" leaves t
ke room...": 1=1: GOSUB 758: y=1

788 clc,D=rlclc, D,

718 IF clc,D=a THEN m$=c$(c)+" enters t
e room...": 1=1: GOSUB 758: y=1

728 IF y=1 THEN GOSUB 488

738 RETURN

748 REM print 2 message if player presen
t

758 IF c{c,DD<a THEN n$="": RETURN

748 PRINT n$;: IF 1=1 THEN GOSUB 1358
778 1=8: n$%="": RETURN

788 REN select a random character from a
location

798 x=8: n=B

888 FOR n=1 T0 ¢

818 IF n=c THEN GOTO £58

828 IF cla, D clc,1) THEN 6070 858

8238 r=4: GOSUB 1338: IF r=3 THEN x=n: n=
4

848 n=l

858 NEXT n: IF n=8 THEN RETURN

848 IF 1= THEN GOTO 888

878 RETURN

888 REM seiect 2 random object from 2 lo
cation .

898 b=9: n=¢

988 FOR n=1TO 18

918 IF b{n)Oclc,!) THEN GOTO 948

928 r=5: GOSUB 1338: IF r=4 THEN bten: o=
18

938 n=1

948 NEXT n: IF m=8 THEN RETURN

958 IF b=8 THEN 60T0 988

948 RETURN

978 REM check if object ouner present
988 x=8: p=8: IF (c(c, D=0 OR (clc,D36
) THEN RETURN

998 IF clclc,?),D=clc,) THEN p=1: x=c(
€,2)

1688 RETURN

1818 REN check if owned object present
1828 p=8: IF blc)=cc,1) THEN p=7: RETUR
N

1838 FOR n=1T0 &

1848 IF (cln,2=c) AND (cin,D=clc, D) T
HEN p=c: n=4

1858 NEXT n: RETURN

1848 REM sort a tree

1878 j=1

1888 ON tit,j, 1) GOTO 1898,1118,1159,118
#1218

(898 j=t(t,), (ABS(d(t(t,,2))43)): IF |
=8 THEN RETURN

1188 6OTO lees

1118 1F t(%,5,2)=8 THEN 60TO 1138

1128 60T0 1448

|(continued on_next page)
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1138 IF t(t,j,4)=B THEN RETURN

1148 ns=n$it(t,j,4): 1=1: GOSUB 1418: R
ETURN

1158 IF t(t,j,2)=8 THEN GOTO 1178

1168 j=t(1, ), ) +ABS(d(CE,j,2))): BOTO |
L

1178 r=t(t,j,3): GOSUB 1330: jerét(t,j 4
): GOTO 1888

1188 IF t(t,),2)=8 THEN 6070 1288

1198 GOSUB 2348: GOTO 1888

1288 ad=nd(t(t,j,4)): 1=1: BOSUB 1418: j
=t(t,J,3): GOTO 188d

1218 r=t(t,j,3): GOSUB 1338: IF r=] THIN
j=t(t,j,9: 60TO 1888

1228 RETURN

1238 REN

1248 REM low level subroutines

1258 REN

1268 REM clear screen

1278 CLS: RETURN

1288 REM beep

1298 PRINT CHR$(7);: RETURN

1388 REN test for 2 Keypress

1318 i$=INKEY$: RETURN

1328 RDM generate a variable random nunb
er

1338 r=INT(RNDC 1) Er) : RETURN

1348 REN print a blank line

1358 PRINT: PRINT: RETURN

1348 RDM convert first letter of word to
caps

1378 1F ASC(LEFT$(p$, 1)) {77 OR ASC(LEFTS

(p$,1)))123 THEN oops=4175: GOTO 3858
1388 as=LEFTS(pS, 1) : bs=RIGHTS(p$ LEN(pS

)=1): a$=CHR$(ASC(a%)-32)

1398 ps=astbs: RETURN

1488 REM print a message regardless

1418 PRINT n$: IF 1=] THEN GOSUB 1358
1428 1=8: n$="": RETURN

1438 REM

1448 REM action junpblock

1458 REM

1448 ON t(t,j,2) GOTOD 1588,1538,1548,155
B,1568,1588, 1508 1618, 1648, 1668

1478 ON (R(E,),20-19) GOTO 1488,14%8,171
8,1738,1748,1748,1778 1798, 1818

1489 ON (t(t,j,2-19) GOTO 18381858187
B,1919,1930, 1948, 1948, 1998, 2818

1499 ON (t(t,j,2)-28) GOTO 2838,2058,287
B,2899,2118,2158,2178,2238,2258,227%
1588 c(c,i®=clc,1D: IF clc,7=8 60TD !
528

1518 m$=c8$(c)+" loses interest in the co
nversation and walks off.": GOSUB 758
1528 c(c,N=0: c(c,8)=8: c(c,8)=8: GOSUB
488: RETURN

1538 t=2: RETURN

1548 c(c,N=8: clc,B)=8: clc,8)=h: t=2:
RETURN

1556 r=5: GOSUB 1330: t=r43: RETURN

1568 GOSUB 898: IF b=d THEN RETURN

1578 cc,2)=b: bib)=8: nd=c$(c)+" picks
up a "+b8(b): 1=1: GOSUB 758: RETURN
1588 md="1 think this is your "#b$(c(c,2
)

1598 ns=FNs$(c$(c) ,c8(clc,2)) ns): I=1:
GOSUB 758: RETURN

1688 n$=c$(c)+* is carrying a "+b8(clc,2
)): 1=1: GOSUB 758: RETURN

1618 as=c$(c)+" drops a *+b${c{c,22): bl
clc,D)=clc, )

1628 c{c,2)=8: 1=1: GOSUB 758

1838 RETURN

1648 nd=c$(c)+" has got the "+b%(clc,2))
+* belonging to *#c$(x): 1=l

1458 BOSUB 758: RETURN

1668 clx,D=clc,D: clc,2)=0: as=c$()¢"
gives the *+b${c{x,2))+* to "+c8(x)
1678 1=1: GOSUB 758: RETURN

1688 a%=c${c)+" is arquing with "+cslclc
)2 1=1: GOSUB 758: RETURN

1698 n$=c$(c)+" is winning an arguaent w
ith "+c8(c(c,5): 1=1: 6OSUB 758

1780 RETURN

1718 =" sees "+ci(x)+" talking to "+c8

(c(x,5)4" and fumes with jealousy’

1728 m$=c$(c)n$: 1=1: GOSUB 758: RETURN
1738 nd=c$(c)+" tries to interrupt "+cs(
x): I1=1: GOSUB 758: RETURN

1748 nd=c$(c)+' gazes lovingly into "#c$

(x)4"’s eyes...": I=1: GOSUB 758

1758 RETURN

1768 n#="Love blossoms between "+c${c)+"
and "#c$(x): 1=1: GOSUB 758: RETURN
1778 nd=MNs$(cs(c),c8(x), "Why don’t you

talk about "#s$(c))

1788 1=1: GOSUB 758: RETURN

1798 as=FNs$(cs(c) ,c8(x) ,"You’re talking
nonsense")

1888 1=1: 6OSUB 758: RETURN

1818 n$=FN<$(c$(c) ,c${x),"Ridiculous, bu
t 1 agree entirely®)

1628 1=: GOSUB 758: RETURN

1838 nt=RNs$(c(c) ,c8(x>,*1 think "+s8(c
)+* is more important®}

1848 1=1: GOSUB 758: RETURN

1858 n¥=c$(c)+" tries to join in the dis
cussion between "#c8(x)

1848 n$=ns$+" and "+¢$(c(x,): 1=1: 60SU
B 758: RETURN

1878 nd=c$(c)+* talks to "+c8(x)+" about
*+s$(c(c,8)): 1=1: GOSUB 758

1888 IF c(c,8)=c THEN GOTO 1988

1698 at=c$(c)+" however, does not appear
to be enjoying the conversation®

1588 1=1: 6OSUB 758: RETURN

1918 n¥="A brisk discussion begins betwe
en "+c8(C)+" and "+c8(x)

1928 n¥=nd+" on the subiect of "+s¥{c(c,
8)): 1=1: BOSUB 758: KETURN

1930 nd=c8(c)+" and *+c8(x)+" talk about
"+5$(c(c,8)): 1=1: G0OSUB 758: RETURN
1948 n¥=c$(c)+* desperately tries to att
ract the attention of "+cd(x)

1958 n¥=nd$+"* by indulging in sall talk®
: 1=1: GOSUB 758: RETURN

1968 IF c(x,9)=c THEN RETURN

1978 n$="1 think there’s sometting going
on between "+c$(x)¢' and *

1988 a%=ns4c8(c(x,9)): nt=FNgh(cs(c) n8)
+ 1=1: GOSUB 758: RETURN

1998 nf=c$(c(x, ) : n$=Fs$(cs(c) ,c8(x),
*1 don’t know what you see in “m$)

2888 1=1: GOSUB 758: RETURN

2018 n8=c8(x)+"’s affection for "+c$lclx
194" danpens the ardour of *4c$(c)
20828 1=1: BGOSUB 738: c(c,?=8: RETURN
2838 a¥=c$(c)+" is suddenly overcome wit

h love for "+c$(x): I=1: GOSUB 758

2848 clc,N=x: RETURN

2858 n#=c$(c(c,?) : ns=Righ{cs(c) ,"Hhere
is ny beloved *in$)

2068 1=1: GOSUB 738: RETURN

2878 mé=c$(c)+' goes down before "c#(c(

c,M)+4" and pleads everlasting love...*
2888 1=1: GOSUB 758: RETURN

2898 md="Absence cools the passion of "+

c$(e)+" for “4cdlclc,?)

2180 1=1: 6OSUB 758: c(c,)=8: RETURN

2118 a$=c$(c)+" suddenly jwmps upon "+c$

(x)+" and sinks his teeth into "

2128 IF (x=3) OR (x=4) THEN n$=n$+’her *
: 6OTO 2148

2138 né=ns+"his *

2140 n¥=n$+"neck”: 1=1: GOSUB 758: c(x,4

)=clx,4)=1: RETURN

2158 nd=Mgs(cs(c),"Alas, poor Yorick...
*): nt=ndt®, holding up the skull®

2168 1=1: GOSUB 758: RETURN

2178 né=c${c)+’, thinking she is back ho

ne, threatens everyone with exile"

2188 n$=n$+" to Siberia.": I=1: BOSUB 75

8: n$="The roon enpties rapidly..."

2198 1=1: GOSUB 756

2288 FOR n=1 TO 4: IF n=3 THEN BOTO 2228

2218 cin,10)=8

2228 NEXT n: RETURN

2238 n$=c${x)+" suayed by the logic of t

he Iron Lady, agrees to buy."

2248 1=1: GOSUB 758: c(x,D=clc,2: clc,
2)=8: RETURN

2258 n$=FNgs(cs(c),"This hat is my proud
est possession!"): I=1: GOSUB 758

2248 RETURN

2278 nd=Rgd{cs{c) ,"Urk...Brurk,..Banana
1% 1=1: GOSUB 758: RETURN

2288 nd=c${C)+" collapses from loss of b
lood.": 1=1 60SUB 758

2298 n$="The hotel staff rush in and ren
ove the body...*: 1=1: GOSUB 758

2388 c$(c)=" the body of "+c8(c): clc,D)
=8: RETURN

2318 RN

2328 REN procedure juapblock

2338 REN

2348 (N t(t,j,2) GOTO 2348,2378,2399,242
,2449,2448,2478,2488 2508, 2538

2358 ON (1(t,j,2)-18) GOTO 2558,2579,259
9,618

2389 clc,I®=clc,I-1: j=6: RETURN
2378 clc,D=clc,M-1: IF clc,?)=8 THN 6
0suB 1218

2388 j=13: RETURN

2398 IF clc,?)=0 THEN B6OTO 2418

2480 nt=c$(c)+" is discussing "+s8(c(c,8
14" with *#cs(c,8): 1=1: GOSUB 758
2418 j=11: RETURN

2428 6OSUB 988: IF p=8 THEN j=9: RETURN
2438 j=18: RETURN

2448 IF clx,2)=0 THEN j=24: RETURN

2458 j=26: RETURN

2468 clc,3)=(clc,-1) MOD 5: j=4: RETIR
N

2478 clc,D=(clc,D+1) MOD 5: j=7: RETIR
N

2488 BOSUB 798: IF x=8 THEN j=18: RETURN
2498 GOSUB 2748: j=11: RETURN

2588 clc,5)=x: clx,9)=c: r=3: GOSUB 1338
i cle,D=rels clx,7)=rt]

2518 IF d(11) THEN clc,B)=c: clx,B=c: j
=29: RETURN

2528 c(c,B)=x: c(x,8)=x: j=29: RETURN
2538 GOSUS 798: IF x=8 THEN j=21: RETURN
2548 GOSUB 2748: j=3: RETURN

2559 GOSUB 798: IF p=8 THEN j=8: RETURN
2568 j=9: GOSUB 2748: RETURN

2578 GOSUB 798: IF p=B THEN j=14: RETURN
2588 j=15: GOSUB 2748: RETURN

2598 BOSUB 798: IF p=8 THEN j=19: RETURN
2488 j=21: GOSUB 2748: RETURN

2618 as=c$(0)+*, in order to ferther pri
vatisation, tries to sell *

2628 nt=ns+"the "+b8(c(c,2))+" to "+c8(x
)i 1=1: GOSUB 758: RETURN

2438 RN

2498 REN character handler

2658 REN

2648 FOR c=1 T0 &: REM process each char
acter

2678 IF clc,9)=8 THEN BOSUB 22848

2488 t=1: REN start with tree one

2498 GOSUB 2748: z=1: GOSUB 1878: IF 1=t
THEN GOTD 2738: REM endif no transfer
2788 IF t(6 THEN GOTO 2728

2718 60TO 2738

2728 GOSUB 2748: BITO 2498: REN traverse
next tree

2738 NEXT ¢

2748 RETURN

2758 REN conditions

2748 d(D=Cele, D=0): d(D=(clc,=0): d
(=(clc,18)=8): dld)=(clc,N)8)

2778 d{S=(clc, D=0 did)=1: d{N=(clc,
2=¢): d(B)=(clc,B=c)

2788 d(=(c(x, =) AND (clx,00): dC
10=(cic,N=0: d(1D=(clc,Delx, )
2798 d(1D=(c(x,N=0) 1 d(13)=(clc,P=0):
dl14)=(c(x,9=0)

2808 dC19=Celelx, D, D=cle, 1) dl18=7
clcle,? , Declc, 1)

2818 d(17)=c-1: d(1B)=(clx, D=0

2828 RETURN

2838 REN

2848 REN data

2858 REN

2848 REN location descriptions

2878 DATA *The Lobby. Buests crowd round
the reception desk...",8,4,2,8

2898 DATA "The Restaurant. There are a
number of eapty tables...”,1,3,8,8

2898 DATA *The Bar...propped up by numer
ous travelling salesman.’,4,8,8,2

2988 DATA “The Reading Room. Newspapers
everywhere and a haze of tobacco smoke'
2918 DATA 8,8,3,1

2528 REM object descriptions

2938 DATA "coffin®,B,"skull® @, "suword",8
,"dole cheque®,B,"couboy hat®,d

2948 DATA "bamana®,B,"carving knife*,3,"
bloody Mary* ,4

2958 DATA *bottle of Bull’s Blood®,4,"pi

nt of bitter® 4

2968 REN character descriptions

2578 DATA *Count Dracula®,1,1,5,5,8,8,8,

B,0,18,18

2988 DATA 'Haalet Prince of Demmark® 4,2
,3,9,8,0,8,8,8,4,15

2998 DATA 'Catherine the Great’,4,3,5,5,

8,8,0,8,8,5,14

3800 DATA *Margaret Thatcher®,1,4,5,5,8,

8,8,8,8,8,1%

3818 DATA "Ronald Reagan®,2,5,5,5,8,0,8,

8,8,12,15

3828 DATA *Godzilla®,3,4,5,5,0,8,8,8,8,2

8,8

3838 DATA "leeches',’the meaning of life

*,'Russian history"

3848 DATA "politics®,’couboys®, grape pi

cking"

3858 GOSUB 1298: PRINT "Error im line *;

oops: STOP

3848 RE tree number one

3878 DATA 1,1,2,8,1,2,3,8,1,3,5,4,2,1,8,

8,4,1,8,8,1,4,12,7,4,2,8,8

3888 DATA 2,2,0,8,2,2,8,0,4,3,0,8,2,2,8,

8,2,3,8,8,3,8,2,8

3890 REN object tree data

3188 DATA 3,8,2,2,2,4,8,8,1,5,7,5,1,4,8,

8,5,8,3,6,2,5,8,8,1,7,8,15

3118 DATA 4,4,8,8,5,8,3,13,3,8,4,11,1,6,
8,8,2,6,0,0,3,0,2,22,3,8,3,19

3128 DATA 5,8,2,16,3,8,2,12,2,7,8,8,2,8,
8,8,2,9,8,8,1,6,8,0,4,5,8,8

3138 DATA 1,4,8,0,2,8,0,08,5,8,2,25,2,18,
8,8,5,8,4,27,2,11,8,8

3148 REN comversation tree

3156 DATA 1,4,9,2,1,8,3,6,4,6,0,8,5,0,4,
5,2,11,8,8,4,7,0,8,5,8,4,8

3148 DATA 2,12,8,0,4,8,8,8,1,4,0,8,1,9,!
2,15,1,18,16,13,2,13,0,8

3178 DATA 4,9,8,8,1,18,14,18,1,11,23,17,
2,14,8,0,1,12,33,19,3,8,3,28

3188 DATA 2,15,8,8,2,16,8,8,1,4,8,8,3,13
,8,24,2,17,8,8,2,18,8,8

3198 DATA 2,19,8,8,2,28,0,8,2,21,8,0,3,8
13,38,2,22,0,8,2,23,0,8

3200 DATA 2,24,8,0,3,8,2,34,1,6,8,0,2,25
,8,8

3218 REN tree number four - falling in |
ove

3220 DATA 1,13,14,2,4,18,8,8,1,14.4,12,1
,15,7,5,5,8,4,6,2,26,8,8

3238 DATA 3,8,2,8,5,8,6,18,5,8,2,11,2,27
,8,8,2,28,0,8,5,8,4,13

3248 DATA 2,29,0,8,1,16,15,18,3,8,2,16,2
,38,8,8,5,8,3,28,5,0,6,1%

3258 DATA 2,31,0,8,2,32,0,8,1,4,8,8

3248 REM tree number 5 - actions

3278 DATA 3,17,0,2,4,11,8,8,1,7,11,12,4,
12,0,8,1,5,18,17,1,7,26,27

3288 DATA 1,7,29,38,1,6,8,0,5,8,5,18,2,3
3,8,8,1,6,8,8,5,8,3,13

3298 DaTA 2,34,0,0,1,6,8,8,5,8,3,14,2,35
,8,8,1,6,8,8,5,8,3,28,1,6,8,8

3388 DATA 4,13,0,8,1,18,22,23,1,6,8,0,4,
14,8,8,5,8,2,25,2,34,8,8

3318 DATA 1,6,8,8,5,8,3,28,2,37,8,8,1,6,
9,8,5,6,3,31,2,38,0,0 @
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QUEST CORNER
|S/EAS OF BLOOD

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.

P Various @ £9.95 @ Adventure

The Fighting Fantasy (FF)
gamebooks of Steve Jackson
and lan Livingstone have
been a huge success. Two of
these books were later used
as the bases for computer
games.

The first adaptation,
Warlock of Firetop Mountain,
was very disappointing, being
an arcade game with little
connection with the book.
The second, The Forest of
Doom, and released by
Penguin books themselves,
was excellent. This was
virtually a straight conversion
of the book’s contents and in
my opinion deserved far
greater success than it
actually achieved.

Now comes a third
adaptation, Seas of Blood,
from Mike Woodroffe and
Brain Howarth whose earlier
Gremlins and Robin of
Sherwood have proved very
popular.

The game is in the usual

!ntemaﬁonél

b Il

text and graphics style of
Adventure International,
plenty of attractive pictures,
locations (over 300) and
puzzles.

A new element is the
addition of a combat system,
capturing more of the flavour
of the book. This involves

|V INNIE THE POOH y

S\

i ¢ .'mm ﬁ

Manufactured under license
by US Gold from Walt Disney
Productions, this is a very
good children’s adventure.
Pooh has attractive graphics,
is different each time it’s
played and is simple to use.
For example, the game is

P> Commodore 642/128 ® Disc £14.95@ U.S. Gold

The marvellous

and others.

machine.

THE CRYSTAL BALL

Infocom have released

Spellbreaker, the third in the Enchanter series. It’s
available on disc for Commodore, Atari, Apple, IBM

If you're lucky enough to own an Atari ST, you'd
be well advised to buy A Mind Forever Voyaging,
Infocom’s 128K blockbusting adventure for this new

Soul of Darkon, a text and graphics adventure
from Tasket, is now available for Amstrad owners.
BBC B owners might care to sample Star of the
Void, a new text adventure from Black Knight

Computers of Chislehurst, Kent.

#
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controlled by selecting one
course of action from several
displayed on the screen at
each decision point.

When the blustery wind
whistles through Hundred
Acre Wood, it blows objects
about. The player’s task is to
find all the lost articles and
return them to their rightful
owners, including Pooh,
Rabbit, Eyore and Piglet. The
player must take care —
Tigger is bouncing around,
the mist sometimes comes
down and another wind could
start blowing again at any
moment.

Although the game is
marred by a screen glitch
along the bottom border of
the picture, Pooh is still a
delightful adventure,

attributing various aspects —
strength, stamina, etc — to
you and your opponent and
determing the outcome of
combat by throwing dice.

The plot concerns Tak, a
city chock-a-bloc with cut-
throats, thieves, pirates and
assorted dregs.

A HELPING HAND

Russell Deitch of London
and Tim O’'Neill of Dublin
have asked for assistance
with the brilliant Hitch
Hiker's Guide To The Galaxy:
Can’t get the babel fish!

1. KOOH NONW OGTU P

2. NIAR DREV OLEW

OTTU P
3. LENA PFOT NORF
- NILE HCTA STUP
4. LEHC TASO NLIA

MKNU JTUP
5. NOTT UBSS ERP

Want a hint to prove your
intelligence to the door?
AETO NDNA AETH TIWT
NEMI REPX E

Craig Coomber of
Aberdeenshire is troubled by
The Count and Voodoo
Castle.

Can’t use the dumbwaiter?

TIRE WOLR OESI ARNE
HTRE TIAW BMUD OG
Where is the safe
combination?

EUQA LPEH TNOG NITI
RWSU ONIM ULYN ITEH
TDAE R
Zork 1 fans, want a
smashing, alternative way of
dealing with the Cyclops?

MIGT ASDUE SSYD OTUO
HS
Your is Perils and Pickles
Hugo North




Fasi, flexibie efficient
file copying from Geoff
Hatts for CBM-64 disc-
drive fans. Up to 58.4K
can be transferred from
one disc to another.

his program runs on a
Commodore 64 with the
1541 disc drive connected
and allows you to
transfer files up to 58.4 Kbytes
— 236 blocks — long from one
disc to another. What makes
this program special compared
to simple file copying programs

1Q REM sssssssssssnsssnssnasanunassne

20 REH =& -

30 REM  ee TRANSDISK V2.0 ..

48 REM = -

SO REM: =« (LOADER) G.HATTO "85 s»

&0 REM ee -

70 REM csssssnvesssnssnnsmssncssnssnmes

89 <

S0 :

1828 PRINT

110 PRINT™ PLACE DESYINATION DISK IN DRIVE®
120 PRINT

130 PRINT™ TYPE THE RETURN KEY WHEN READY.™
140 :

152 GEY CR$ :IFCR$<>CHR¥ (13) THEN 130

160 PRINT:PRINT:FRINT® SAVING CODE 7O DISH = FLEASE WALIT."

170 =

182 OPEN B,B,8,"TRANSDISK V2.0,PRG,W"
198 @

288 READ ADDRESS

21@ BEGIN = ADDRESS

220 MAXNUMBER = 4358

240 PRINTW#8,CHRS$ (ADDRESS AND 2553 ¢
250 PRINT®E,CHR¥ (ADDRESS / 2561t
268 2

DEF FN LINENUHEER(A) = PEEK(63)+PEEK (64) #2856
L

PRINT

IF SUMCOCHECKSUM THEN PRINT"CHECKSUM ERROR IN

L = FN LINENUMBER (D) :FRINT L

IF ADDRESS<>L+8 THEN PRINT"LINE NUMBER";L;"

NEXT COUNT

CLOSE®
T60 PRINT:PRINT:PRINT™
I7¢ END
369 @

420 SUM = @

410 FOR I=1 TO BrREAD ENTRYS
420 GOSUB 480

430 PRINTSB,CHRS (ENTRY) 3

R43 ADDRESS = ADDRESS+1:5UM = SUMENTRY

A%2 NEXT 1
4460 RETURN

480 1F LEN(ENTRY#)<>2 THEN 570

A9 AS = RIGHTS(ENTKYS,1):60SUB SIO1ENTRY = V
(ENTRYS®,1)1G0SUB SIB1ENTRY = ENTRY+Veld

SO0 As = LEFTY
S1C RETURN

T
S38 IF A{"R" OR AFI"F" OK (AS>"9" AND ATC"A™) THEN 57D

S40 v = ASC(ATS)-4B+7= (AF>"9~)

270

289

290 PR

300 FOR COUNT=1 TO MAXNUMBER:GOSUB 48Q:READ CHECKSUM
310

320

30

EXECUTABLE FILE CREATED*"

“3FN LINENUMEER (D) : GOT0620

NOY IN ORDER™:G010620

is both the presentation and the !
ability to change the file’s
parameters once the file has
been loaded into the computer.

The program can copy
sequential (SEQ), program
(PRG) and user (USR) file types
— but not relative files — and
can intelligently convert from
one type to another in memory.
The new file can then be re-
saved on disc.

The program supports a
screen directory which also
shows the total number of files
which are displayed to the
screen. A disc command facility
is also included and the disc
drive status can be read whilst
in the main menu and is
automatically updated after disc
1/0.

The whole program has been
designed to be extremely simple
to use and is entirely menu
driven with a powerful ‘“‘pop-
up’’ menu system. To select an
option use the vertical cursor
keys to control the cursor
position and type Return.

When the program prompts
for filenames and start
addresses, the last entry or
address which was entered is
remembered and displayed on
the input line. This allows
simple modification of existing
filenames and start addresses. If
the last entry is not required
then it may be removed in one
keystroke by holding down the
shift key and typing return. The
new filename or address can
then be entered.

After running the program
you are presented with the main
menu. The following describes

each option in detail. Remem-
ber, to select an option, use the
vertical cursor control keys to
position the cursor and type the
return key.

When you select the Load
File option you are presented
with a sub-menu which asks
which program type you wish to
load — sequential, program or
user. When this has been
selected, enter the desired
filename followed by pressing
the return key. The program
will now attempt to load this file
into memory. A bell sounds to
indicate that the loading process
has been completed.

If the disc error status —
shown in the bottom display
box — is OK then your file has
been loaded correctly. If it says
Out of Memory then the file
which you attempted to load
was greater than 58.4 Kbytes —
236 blocks — long. If the status
line says File not Found then the
file does not exist on disc — use
the Directory command in the
main menu to check the disc
contents.

With the file loaded into
memory, use the Same File
option as often as required to
save copies of the file to disc. A
sub-menu is presented which
allows you to create a new copy
of the file on disc, or it allows
replacement of an existing file
with the same filename.

When the program is asked to
replace an existing file on disc,
it first erases the old copy and
then creates the updated version
from the file stored in memory.

This overcomes a slight
problem using the @0: replace

550 RETUKN

60 3

=78 PRINT*DATA ERROR IN “3FN LINENUMBER(O)

589

S9C 0

600 REH eses DATA ERROR DETECIED =sss

810 1

629 CLOSE 8

630 OFEN  15,8,15,"S: TRANSDISH v2.9"

6408 CLOSE 13

630 FRINT:PRINT:PRINT® EXECUYABLE FILE DELETED.*

660 END

670 1

480 :

&98 DATA 2049 2321 DATA ©OB,AZ,2B,AE,20,FA,FF AT, Y84
e x 2329 DATA 92,A2,41,A0,03,20,BD,FF, 1012
2049 DATA 2&,08,C1,07,9€,32,30,39,3587 2337 DATA 20,C0,.FF,.BR,59,A7,08,00,10%541
2037 DATA 36,3A,14,14,14,14,15,14,232 2345 DATA 3D,03,8D,3E,83,A2,08,20,472
2065 DATA 14,14,54,52,41 ,4E,535,44,500 2753 DATA C6,FF BD,4A AT ,0F 20,734,971
2073 DATA 49,53,4H,28,56,32,2€,30,493 23561 DATA 11,AD,3C,.03,C9,01,00,0E,677
2081 DATA 20,20,28,47,2€,468,41,34,442 2369 DATA 2B,CF ,FF,B0,39,80,30,03,932
2069 DATA S4,4F,29,00,00,00,00,20,249 2377 DATA 20,CF ,FF,8D,3E,03,20,CF,939
2097 DATA B4,FF,20,8A,FF,20,E7,FF,1330 238% DATA FF,Be,28,20,AD,09,20,14,740
2185 DATA 20,31,12,A9,0F,B8D,20,D0,564 239 DATA @B,58,30,2@,87,FF ,F0,EE, 1183
2113 DATA 8D,21,D00,A%,8D,20,D2,FF,18561 2401 DATA 30,A%,22,E9,4A,8%,22,A%,894
2121 DATA A%,935,20,D2,FF,A%,BE,20,1136 2409 DATA 23,E9,16,8%5,23,18,A%,22,681
2129 DATA D2,FF,A%,28,20,D2,FF,A%,1528 2417 DATA &D,3D,03,8D,3F,03,A%5,23,580
2137 DATA ©1,8D,3C,03,2e,52,00,A0,4%0 2425 DATA 4D, 3E,03,0D,40,03,A7,08,559
214% DATA OF ,A9.00,19,41,03,08,10,429 2433 DATA 20,C3,FF,20,CC,FF,A9,20,1142
2153 DATA FA,C9,20,F0,03,20,38,08,796 2441 DATA 4C,A3,RE,A9,0€,20,34,11,3537
2161 DATA D9,RC,8D,3D,05,8D,3€,03,631 2449 DATA A9,08,22,C3,FF,20,CC,FF,11%2
2169 DATA BD,IF,R3,8D,40,83,20,25,484 2457 DATA 29,43,12,AD,3D,0%,AE,3E,590
2177 DATA @B,28,52,10,84,92,A0,05,585 246% DATA ©3,8D,3F,0%,0E,40,035,47,568
2185 DATA BY,0I,08,99,F9,FF,86,10,1211 2473 DATA 0F,4AC,B2,08,78,AD,%4,84,727
2193 DATA F7,A%,0F ,AS,A2,08,20,6A,987 2481 DATA 01,A0,00,91,22,A0, 3r.aq 887
229! DATA FF,A9,00,20,ED,FF,20,C0,1124 2489 DATA ©1,38,60,20,0%,04,00,0F 603
2209 DATA FF,BO,34,20,87,FF,D0,2F, 1206 2497 DATA A9,08,20,7F,10,09,00,F0,785%
2217 DATA A9,00,20,34,11,A9,00,A2,509 2903 DATA 37,C9,02,D0,8%,A9,00,4C,716
2225 DATA ©0,86,C6,29,7F,10,RAA, ¥D ,Bbs 2513 DATA BO,D0,AT,11,20,34,11,A2,633
2233 DATA CA,08,48,5D,C3,88,48,A9,915 2521 DATA OF .29 cv.FF.Be.xr.m.ss,%z
2241 DATA ©0,40,E4,5B,60,035,A2,04,985 2529 DATA 20,D2,FF,D0,18,A7,3A,20,956
2249 DATA IF,08,09,08,0D,0€,8€,0F 147 2537 DATA D2,FF,A%,92,FQ,0F ,AD,08,119!
2257 DATA 48,F9,FF,F9,FF,F9,FF,48,1648 2545 DATA B9,41,03,20,D2,FF,B0,8%,931
2265 DATA AT ,RF ,20,C3,FF ,29,CC,FF,1157 2353 DATA C8,C4,92,DR,F3,20,CC,FF, 1484
227 DATA 68,4C,FF,EQ,AD,3C,03,A2,1051 25461 DATA A2,0F ,20,C9.FF,BQ,0C.A9,1022
2281 DATA ©3,28,7F,10,C9,83,00,05,597 2569 DATA 10,20,34,11,A%,49,20,02,401
2289 DATA AT7,00,4C,B0,08,48,A%,06,676 2577 DATA FF.‘?B.B&.?Q.CC.FR‘C.M.!ISB
2297 DATA 20,34,11,29,38,08,20,67,338 2585 DATA 9A,20,CLC,FF,A4,92,A%,2C,1024
2305 DATA OF ,68,A%4,07,FO,.EA,BD,3C, 1142 2393 DATA 99.41.@3.‘?9.43.03.“8.5(:.673
2313 DATA 03,29,25,08,20,.08,8B.A7.306 2601 DATA O3,BD,.BO.0A,99,42,03,A7,769

2409 DATA S57,99,44,03,A9,88,A2,28,638
2517 DATA AD,08,20,BA,FF,18,A%5,92,9746
2625 DATA 69,04,02,.41,A0,03,20,BD,720
2433 DATA FF,20.00,FF.B0.52,23,0C, 1244
2641 DATA @C,18,8A4,69,4R,85,55,98,691
2449 DATA &9,16,.8%,34,20,08,08,42,330
2457 DATA ©8,20,C9,FF ,kD,ZA,AD,08,890
2663 DATA AD,¥C,03,C9,01,D0,13,AD,838
2673 DATA 30,0%,20,D2,.FF,50,29,20,810
2681 DATA B7,FF,DD,24,AD,3E,05,20, 752
2489 DATA D2,FF,20,FC,24,20,D2,FF, 125
2697 DATA m.lb.?ﬂ,s?.FF.m.ll.m.m
2705 DATA 14,08,50,0C,A%,23,03,36,670
2713 DATA 92,E8,A%,22,C5,39,90,E2,1195
2721 DATA A9,08,20,C3,FF,20,CC,FF . 1150
2729 DATA A9,37,8%,0!,4C.A3,0€,53,494
2737 DATA %0,%5,4%,52,5%, 51,47 ,52,653

27A% DATA BA,48,A8,00,A2,04,89,41,788
2T73T DATA u,.o».ts,m.w.ec.m.:e.v;q
2761 DATA FB,08,04,92,90,EE 68 AA, 1444
2769 DATA 18,60,48,A7,13,20,34,11,461
2777 DATA 68,20,F2,0,09,80,6D,74,782
2785 DATA B7,20,45,12,68,04,49 02.5&9
27?30&75\38&3&&72&26304048&
2891 DATA 24,48 M.ae 29.3F 70,082,472
2809 DATA ﬂ.dﬂ.&b.?&.a?,sl,as,m.ua
2817 DATA 50,00,B1,22,A0,37,84,01,719
2029 DATA 58,60,49,8A,A2,16,8%,22,778
2833 DATA B6,235,80,E46,22,D0,02,E6,96%
2841 DATA 23,A%,2%,C9,FF,D0,04,A5, 1068
2049 DATA 22,CY,FB,560,A2,0F 6D, 008,945
2857 DATA @2,9D,41,0%,.CA,10,F7,A4,838
28465 DATA B7,C0,11,90,02,A0,10,84, 840
2875 DATA 92,60,.20,52,0B,A6,92,86,8132
2081 DATA B7,FO,CA,CA,BD,41,87,9D,1049
2889 DATA ©00,02,CA,10.F7,20,E7,06,757

2897 DATA &0,A9,00,B5,07 A2, 27 ,AY, 951
2903 DATA 28,%D,00,02,CA,10,FA,6R,755
2917 DATA BA,48,AY,0b,20,34,11 ,AY,660
2971 DATA 12,290,156, E7 ,A9,94,20,16,680
2929 DATA E7,18,A2,07,AB,04,20,F0,H60
2937 DATA EF,AE,3D,03,AD,3E,03,20,763
274% DATA CD,BD,18,A2,80,A0,04,20,787
29%% DATA F@,FF,AE,3F,03,AD, 40,035,975
2941 DATA 20,CD,BD,18,A2,0F,A8,04,791
2969 DATA 20,F0,FF,20,FD,0H,A7,80, 1804
2977 DATA 20,34,11,A9,98,20,16,E7,707
2985 DATA 28,38,088,20,30,10,58,AA,472
2993 DATA A9,83,20,7F,10,RA,BD,C6,904
3081 DATA 98,48,BD,C2,08,48,A%,00,718
Ie29 DATA 408,C9,EA,11,AF,08,08,8C,757
3017 DATA ©0B8,A9,086,20,34,11,20,38,375
825 DATA 08,20,67,0F ,A4,87,F0,03,751
3033 DATA 20,25,08,A%,83,A2,82,4C,492
J@41 DATA 41,08,10,A2,16,A8,14,4C,572
3049 DATA FO,FF,AD,3IC,0%,A2,84,20,929
3857 DATA 7F,18,80,3C,83,R7,04,A2,682
3063 DATA ©2,4C,61,08,AE,3C.03,BD,612
307% DATA BO,DA,20,146,E7,B0,B3,0A,849
3981 DATA 20,18,E7,BD,B6,0A,AC, 16,764
3089 DATA sr.m.m.m.u.u.m.xz,&n
3097 DATA 20,16,E7,A9,81,20,16,E7,868
3185 DATA 1B,A2,16,A0,1C,20,FR,FF,923
3113 DATA AE,3D,03,AD,3E,83,20,CD,713
I121 DATA BD,28,52,08,AR,00,B9,08,559
3129 DATA @1,FD,086,99,00,82,C8,00,610
3137 DATA FS,18,A2,16,A0,1C,28,F0,91%
3I14% DATA FF,A9,2%,20,79,0F ,AT,34,824
315 DATA A4,87,FQ,BD,59,00,02,A7,1100
161 DATA FF,A2,01,8%,7A,86,78,20,962
3169 DATA 7F,0C,B8,AD,20,79.00,D0,84%
3177 DATA AB,AS,62,A56,63,85,22,86,997
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command provided by the disc
drive, which saves the updated
version first and then scratches
the old version. This can result
in a Disc Full error when
updating a file on a disc which
only has a few blocks free.

If a Disc Full error should
occur when using the save
option do not scratch the now
starred file — as it appears in
the directory — or you will
stand a chance of corrupting the
disc. You should always
validate a disc when a starred
file appears in the directory. Use
the Send Disc Command option
in the main menu to issue a
validate command. Note — this
point also applies in general
when saving a Basic program
using the 1541 disc drive.

Use the Change File option to
vary the file parameters, i.e. the
program name, start address
and file type. It is quite useful
to be able to change the file
from one type to another or a
program’s start address — in
decimal. For example, a
sequential file stored on disc can
be converted by loading it into
the Transdisc program and
storing it back on disc with a
different file name and as a
program file with a start
address.

This allows you to load to file
straight into memory where you
can inspect the contents.
Remember, Basic programs are
tokenised, and so not much is
gained by converting them to
sequential or user files. This

Ycontinued on next page)
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DATA
DATA
DATH
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
= DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

23,29,DC,0C,20,EC,0C,A9,740
083,A2,082,4C,561,08,A9,00,3520
83,62,085,63,20,73,00,20,642
A9,0C,90,1D,E9,30,48,20,737
,08C,68,60,0C,65,62,83,815
62,A5,63,69,00,85,63,90,0843
E3,A9,00,85,62,0%,63,60,935
cY,32,70,0%,£9,3A,38,E9,970
Cé,40,48,06,62,26,63,60,783
20,A5,62,85,64,A5,63,85,925
65,06,64,26,65,B0,12,06,346
64,26,65,B0,0C,A5,62,63,771
64,0%5,42,A5,67,.69,65,05,930
43,68,60,38,AD,3F,03,ED,831
3D,03,AA,AD,408,83,ED,3E,773
83,A8,68,AS,22,8D,30,03,671
A5,23,80,3E,03,18,84,65,669
22,8D,3F,03,98,465,23,8D,5670
49,03,60,A7,00,05,D4,20,709
7F,10,C9,82,F0,6D,A2,04,861
86,94,A2,24,8E,29,02,A2,0829
30,.8€,24,02,A2,3A,BE,28,639
02,A2,2n,8€,2C,02,09,08,595
F9,37,A9,04,20,34,11,10,3599
42,16,A0,1@,20,F0,FF 49,1056
12,20,16,E7,A9.,1F, 20,146,557
E7,20,52,0b,A9,14,20,79,698
oF ,Ad ,B7 ,FO,14,A0,22,07, 1001
©0,02,99,2C,02,080,10,F7,600
18,A%,D7,65,96,69,FF,B85,1116
96,20,081,00,AY,00,85,C6,824
29,E4,FF,F®,FB,29,7F,C9,1375
o3,FO,F5,A9,93,20,16,E7,1089
4C,A3,0E,A7,00,4C,50,08,682
A%,FE,B5,02,A%,0D,A2,08,910
AQ,0Q,20,BA,FF,AS,96,A2,1110

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DAThA
DATA
DATA
DATA
DaTA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

29,A8,82,20,8D,FF,28,08,903
FF,B2,71,A2,0D,20,C6,FF,1204
B@,6A,28,CF ,FF,29,CF ,FF,1270
20,CC,FF,A9,69,A0,0E,20,971
1E,AB,AS,D6,C9,18,D0,09,1018
AD,B8D,02,D0,07,20,16,0€E,599
AS,92,D0,08,20,E1,FF,DD,1245
E9,E6,82,18,A9,080,20,C3,898
FF,20,CC,FF,A9,8D,20,146,982
E7,20,16,E7,20,16,E7,20,833
16,E7,20,34,11,18,A2,16,562
AD,0C,20,F0,FF,A9,12,20,918
16,E7,A9,9C,20,16,E7 ,As,1029
02,£0,C8,90,02,A2,00,A7,703
2¢,20,CD,BD,AY,BE ,AD,RE, 911
20, 1E,AD,60,48,A%,80,20,613
C3,FF,60,38,60,A2,00,20,913
C&,FF,20,59,0E,29,59,8€E,723
Es,02,A9,20,20,02,FF,20,962
02,FF,20,D02,FF,29,39,0E,1097
85,63,20,59,0€,85,62,20,630
Di1,BD,A9,208,20,02,FF,20,1128
59,0€,A2,01,086,04,C09,00,813
FD,06,28,02,FF ,4C,40,0E,897
20,CC,.FF ,A9,0D,4C.D2,FF 1214
20,CF ,FF ,R6,90,00,01,60,1109
68,68,60,68,18,4C,0D,80,734
@D,93,00,1F,20,20,20,53,368%
53,45,20,53,40,49,46,54,566
20,4P,45,59,20,46,4F , 52,528
20,4E,4F ,2D,53,43,52,4F 545
4C,4C,@D,QD,02,20,46,49,353
4C,45,208,53,29,29,44,49,482
53,50,4C,41,99,45,44 26,576
20,20,A9,07,20,74,11,18,3714
A2,16,AD,03,20,FR,FF,AT,1843

DATA
DATA
DATA
CATA
CATA
DATA
DATA
DATA
DATA
DATA
CATA
DATA
DATA
LATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

98,20,15,E7 ,A9,12,20,16,4678
£7,AZ,0F ,20,C4,FF B0, 13,1008
2@,CF ,FF,20,16,E7,20,567,994
FF,F@,F5,20,CC,FF,20,43,133
12,A9,00,4C,50,08,28,CC, 683
FF,A9,1F ,AD,BF , 20, 1E,AB,863
28,CF ,FF ,CY,00,F0,20,C9,1181
20,FD,F5,40,09,4€,F0, 22,1142
A2,2F,20,C9,FF B0, 10,468,961
28,D2,FF ,28,CF ,FF ,C9,80, 1203
Fe,0%,20,02,FF,908,F4,A7,1297
93,20,16,E7,208,CC,FF,4C,999
A3,0E,28,57,0F ,F2,07, 68,872
28,CC,FF,4C,08,0F, 1F 080,634
3,0D,80,45,4E,54,45,92,555
20,44,49,53,48,20,43,4F , 509
4D,4D,41,4E,44,20,53,54,564
52,49,4E,47,00,00,00,20,362
S7,0F ,FO,0A,AT,08,20,34,613
11,A9,09,4C,00,08,A7,0F 630
28,C3,FF,4C,E2,FC,A9,12,1223
28,34,11,20,43,12,20,E4,476
FF,FQ,FB,C9,59,60,A%,1F 1332
20,16,E7,A9,12,20,16,E7,737
20,39,10,20,E3,08,A9, 18,551
8%,97,29,52,10,84,02,38, 604
20,F@,FF,B84,C9,86,CA, 18,1220
98,6%,02,A8,02,146,20,F0,879
FF,A%,00,0%,CC,20,42,F1,1100
F®,FB,C9,80,D2,085,20,02,1081
18,4C,95,0F ,C9,08D,FO,3E, 773
€9,BD,F@,E9,C9,94,FB,ES, 1633
€9,83,F8,E1,C9,14,00,11,1243
A&,02,F0,D9,A9,20,CA,86,1162
92,9D,00,02,A%,14,4C, DS, 639
eF ,Ab,02,E4,97,F08,C6,9D,1157

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

Cistine continued on
HCXT puage)

oe,02,E6,02,85,CC,085,04,916

A2,09,86,CF,29,5F,10,A7,815 .

20,86,CC,4C,96,0F 20,592,693
18,Ce,29,84,87,A2,82,086,019
CF,86,0D4 ,EB,B6,CC,A9,20,1324
20,5F,10,A9,0D,22,16,E7,610
60,20,52,08,A9,00,83,02,525
38,20,F0,FF,C4,C9,FR,1E,1250
A9,00,8%,D4,A9,9D,20, 16,894
E7,A9,20,20,146,E7,20,16,771
E7,A%,9D,20,16,E7,20,16,898
E7,B8%,D4,4C,09,10,62,A0,933
00,59,80,02,C9,080,D8,02,611
A% ,3F,C9,8D,D0,082,A%,3F, 1016
AZ,01,86,D4,20,16,E7,C8,994
C4,B7,99,E5,A9,00,8%,D4,1266
40,A0, 19,89 ,FF,01,C9,20,946
0®,03,68,D8,F6,60,C9,14,1118
F@,083,4C,16,E7,A9,02,85,874
D4 ,A9,9D,28,18,E7,A7,20, 1024
20,16,E7,20,16,E7 ,A%,9D,896
22,16,E7,4C,16,E7,48,8A,824
20,34,11,20,52,11,BE,73,537
12,20,05,11,20,D02,11,E6,769
88,D0,02,E6,8C,AD, 08,51 ,10%6
8E,C9,BC,F@,27,CA,DR,EF , 1424
68,A9,00,60,A7,00,8%,14,691
68,0%,14 ,F0,08,E6,14,48,894
20,08,11,48,80,F3,C6,14,798
20,80, 10,460,A0,00,A9,3C, 722
91,88,A8,50,A2,00,48,48,872
cA,D@,FB,20,E4,FF,D0,0C, 13%
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continued from previous puge)

option is more useful on data
files or source code from
assemblers, etc.

If the file in memory is not a
program file then the start
address is set to zero and the end
address is actually the number
of bytes in the file. To find the
number of bytes in a program
file, subtract the displayed start
address from the end address.

Use the Directory option to
display the disc contents to the
screen. If you ask for a match,
enter the match when prompted
and use wild cards — stars and
question marks where
appropriate. See your disc drive
manual for more information
on wild cards.

When the directory display
has finished, type any key to
return to the main menu.

The Disc Status allows you to
inspect the disc drive status
when you are at the menu. The
disc status is displayed on the
bottom display box.

Disc CMDS allows you to
send disc commands to the disc
drive to do ‘““house-keeping’’
jobs, such as deleting unwanted
files and for validating and
formatting discs. A confor-
mation sub-menu is provided to
help prevent accidental
formatting of your favourite
disc containing your best
programs! )

Sometimes, the disc drive can
get confused. If at any point
you feel the disc drive is not
behaving correctly, issue a U;
disc command which will reset
the drive. For example,
continual Drive not Ready
messages can sometimes occur
after failing to put a disk in the

drive when saving a file on the
first attempt.

Reset 64 resets the computer
— performs a cold start. Note
— the file in memory and the
program are both lost after
execution.

To get a copy of this program
on disc, type in the program
listed and save it. Now place a
disc in the disc drive to receive
the executable copy of this
program and type run. If all is
well, then the program will have
saved an executable copy of the
program on disc. If not, then
the reported errors in the Data
statements must be corrected
and the listing re-saved ready
for another attempt.

The program may be
reloaded and executed when
required by typing:

LOAD “TRANSDISK V2.0”,8

designed to transfer a large
quantity of files from one disc
to another — better to use a
program specifically designed
for batch copying. It does come
into its own, however, when
you wish to copy a file, but also
to change or inspect all of the
file parameters in the process.

Text is not destroyed

It should be noted that all of
the individual functions selected
from the menus do not affect
the file loaded in memory, i.e.,
using directories, disc functions
etc.

Even if the disc drive
produces an error when
attempting to save a program,
the text in memory is not
destroyed. In fact, once in
memory the program can be
saved as many times as required
on different discs. ®

This program has not been

D 4761 DATA 14.02.13.11.91.00.00.51.204 5489 DATA
M 4769 DATA 14,06,25,01,15,00,02,DC,305 5617 DATA
4777 DATA 14,0C,25,01,15,00,02,ED,328 5625 DATA

4337 DATA CB,E&,14,4C,BD,10,C9,%1, 1280 4785 DATA 14,0E,25,01,15,00,00,F9,342 5633 DATA
4345 DATA DO,C2,208,23,11,99,BD,C6,1017 4793 DATA 14, BB 25,01,15,00,00,1B,114 %&41 DATA
4353 DATA 14,4C.BD.10,AS, 156000, 742 4801 DATA 15,06,25,01,15,082,00,34,138 5649 DATA
4351 DATA S@,98,18,65,8B,A9,08,65,766 48@8% DATA 15,0E,0D,02,04,02 0@,41 119 5657 DATA
4305 DATA 88,D0,F3,B1,8H,49,80,91,1249 4817 DATA 15,@C,25,01,15,00,00,7D,217 5665 DATA
41 pDATA 93'45,53‘!g'ag'pg‘gg,gg‘ezv 4825 DATA 15 94,‘5 21,15, BUZGH‘HE 2286 5673 DATA 28
4321 DATA BC,91,8B,68,C9,0D,F@,1C,1058 4833 DATA 15,02,25,01,15,00,00, 97, 233 5681 DATA
43729 DATA cq"l,na‘mvza,%'ll‘%‘é:{y 4841 DATA 15‘95.25101'15.93.“3.39.277 5689 DATA
4349 DATA BC,C9,28,18,FQ,0B,B1,8B,942 4849 DATA 15,0C,25,01,15,09,00,D3,303 5697 DATA
4377 DATA 18,C9,BC,DB,04,20,D2,11,884 4857 DATA 15,0C,25,01,15,00,00,EF,331 57@5 DATA
4385 DATA 38,60,28,EB,11,A0,00,B1,773 4865 DATA 15,02,25,01,15,00,20,0D,95 5831 DATA
4393 DATA 8B,CY,BC,38,F0,04,20,D2,107@ 4873 DATA 16,02,25,01,15,00,00,2E,129 5229 DATA
4421 DATA 11,18,69,48,20,52,11,B9,525 4881 DATA 16,4D,41,49,4E,20,53,45,499 5817 DATA
4499 DATA 78,12,BE,79,12,8%,14,86,754 4889 DATA 4C,4%5,43,54,49,4F ,4E,0D,539 5225 DATA
4417 DATA 15,B%,72,12,8D,86,02,B9,800 4897 DATA 4C,4F,41,44,20,46,49,4C,539 S@33 DATA
4425 DATA 73,12,85,8F,20,76,11,68,480 49@% DATA 4%,2E,2E,2E,2@,3C,8D,53,395 5241 DATA
4433 DATA 60,20,6F,11,18,A%,00,79,570 4913 DATA 41,56,45,20,46,49,4C,45,540 S249 DATA
4441 DATA 74,12,85,8B,A%,04,69,00,684 4921 DATA 2E,2E,2E,20,3C,0D,43,48,382 S@57 DATA
4449 DATA 85,8C,BE,75,12,F0,06,20,876 4929 DATA 41,4E,47,4%,20,46,49,4C,534 5245 DATA
34%7 DATA DS,11,CA,DR,FB,60,48,8A,1866 4937 DATA 45,2E,20,3C,0D,44,49,52,443 5073 DATA
4445 DATA BA,BA,AB,68,60,A5,8B,85,825 4945 DATA 45,43,54,4F ,52,59,2E,2E,562 S@81 DATA
4473 DATA 8D,AS,8C,29,03,09,D8,85,848 4953 DATA 2E,20,3C,BD,44,49,53,4B8,450 5889 DATA
4481 DATA 8E,AR,00,A%,A0,20,15,12,702 4941 DATA 20,53,54,41,54,55,53,2E,562 SB97 DATA
4489 DATA C4,6F,90,F9,20,D5,11,20,1026 4969 DATA 2@,3C,0D,44,49,53,4B,20,436 5105 DATA
4497 DATA 9F,11,DR,FB,AR,R1,A7,00,965 4977 DATA 43,4D,44,53,2E,2E,2E,20,465 5113 DATA
4585 DATA 8D,86,02,4C,F9,11,A0,00,779 4985 DATA 3C,@D,52,45,53,45,54,20,492 5121 DATA
4513 DATA A9,AB,20,15,12,29,15,12,471 4993 DATA 43,34,34,2E,2E,2E,20,3C,403 5129 DATA
4521 DATA A2,00,A1,14,E6,14,D0,02,803 5369 DATA 54,52,41,4E,53,44,49,53,616 5137 DATA
4529 DATA E6,15,C9,80,F0,2A,C9,0D,916 5377 DATA 4B,20,56,32,2E,30,20,20,401 5145 DATA
4%37 DATA FO,R6,20,1%5,12,4C,A9,11,579 5385 DATA 20,20,20,208,20,20,47,2E,309 5153 DATA
4%4%5 DATA 48,20,F9,11,20,D5,11,A0,792 5393 DATA 48,41,54,54,4F ,20,27,38,511 S161 DATA
4553 DATA 20,20,F9,11,20,D5,11,58,5664 5421 DATA 35,00,45,4E,54,45,52,20,467 $169 DATA
4561 DATA 40,20,DS,11,18,A5,8B,69,791 5409 DATA 4E,45,57,20,53,54,41,52,580 5177 DATA
45469 DATA 28,85,88B,85,8D,A5,8C,69,996 5417 DATA 54,20,41,44,44,52,45,53,551 5185 DATA
4577 DATA @0,85,8C,29,03,09,D8,85,675 5425 DATA S53,3A,00,45,4E,%54,45,52,%523 5193 DATA
458% DATA BE,6@,38,A5,8B,E9,50,85,1044 5433 DATA 208 40,41.54 43,48,3A,00, 455’ %201 DATA
4553 DATA BB,AS,8C,E%,00,85,8C,40,1046 5441 DATA 53,54,41,52,54,53,28,41,578 5205 DATA
4601 DATA A%,ARB,20,15,12,C4,8F,90,883 5449 DATA 54.09,2E.2E.2E.2E.2£.2E,373 "S217 DATA
46@9 DATA F7,AD,86,02,48,A%,00,8D,938 5457 DATA 2E,2E,2E,@D,45,4E,44,53,449 5225 DATA
4617 DATA B86,02,A9,AR,20,15,12,68,4640 5465 DATA 20,41,54,20,20,8D,2E,2E,35@ 5233 DATA
4462% DATA 8D,86,02,560,AA,98,18,65,820 5473 DATA 2E,2E,2E,2E,2E,2E,2E,8D,335 %241 DATA
4633 DATA BB,A9,00,65,8C,C9,08,B0,934 5481 DATA 46,49,4C,45,20,54,59,50,573 5249 DATA
4641 DATA @D,BA,29,3F,49,80,91,8B,740 5489 DATA 45,@D,2E,2E,2E,2E,2E,2E,358 5257 DATA
4649 DATA AD,B6,02,91,8D,BA,C8,60,1029 5497 DATA 2E,2E,2E,00,43,55,52,52,454 5265 DATA
4657 DATA 48,A9,0F,8D,18,D4,AT,0F ,817 5505 DATA 45,4E,54,20,44,49,4C,45,551 5273 DATA
4665 DATA 8D,05,D4,A9,81,8D,06,D4,1815 5513 DATA 20,49,53,3A,00,54,4F ,54,493 5281 DATA
4473 DATA &8,60,48,8A,48,A%,11,8D,809 =521 DATA 41,4C,20,4F,46,00,4C,4F 477 5289 DATA
4681 DATA @4,D4,A%9,30,A2,75,8D,00,853 5529 DATA 41,44,20,4%5,%52,52,4F,52,559 5297 DATA
4489 DATA D4,BE,@1,D4,20,49,12,A9,891 5537 DATA 3A,28,2A,2A,2A,20,4F,55,412 S3@5 DATA
4497 DATA 12,8D,04,D4,28,69,12,A9,697 5545 DATA 54,20,4F,46, 29.40.45.4D.523 5313 DATA
4705 DATA @@,8D,01,D4,48,AA,68,60,828 5553 DATA 4F.52.59.2a.2a.29,2n,ao.4as 5321 DATA
4713 DATA az.ae.za.as EE,CA,DB,FA,1271 55461 DATA 4C,4F,41,44,49,4E,47,20,542 5329 DATA
4721 DATA 48,05,12,01,02,00,00,12,140 =%65 DATA 53,45,4C,45,43,54,45,44,585 5337 DATA
4729 DATA 13,06,13 ,an 20,00,020,8A,192 =%=77 DATA 2@,46,49,4C,4%,2E,2E,2E,458 5345 DATA
4737 DATA 13,08,16,10,04 ,aa 20,CA,271 5585 DATA 2E,0B,53,41,56,49,4E,47,502 5353 DATA
4745 DATA 13,0E,13,0D,08,00,00,27,114 5593 DATA 20@,4E,45,57,20,46,49,4C,517 5341 DATA

4%,20,4F ,4E,20,44,49,53,514
4B,2E,2€,2E,2E,.00,45,52,410
41,53,49,4E,47,20,45,58,559
49,53,54,49,4E,47,20,36,564
49,4C,45,20,4F ,4E,20,44,507
49,53,48,00,41,52,45,20,479
59,4F,55,20,53,55,52,45,604
3F,20,20,2D,20,54,59,50,457
45,20,27,59,27 ,20,4F ,52,461
+27,4E,27,00,22,20,22,288
20,4E,4F ,54,20,41,4C,4C,522
4F.57.,45,44,20,49,4E,20,518
46,49,4C,45,4E,41,4D, 45,577
o2,09,00,00,02,00,00,02,2-
29,53,41,56,45,20,20,53,450
45,4C,45,43,54,49,4F ,4E,595
@D,43,52,45,41,54,45,20,481
46,49,4C,45,2E,2E,20,3C,472
ep,s2,4%5,5@,4C,41,43,45,521
20,46,49,4C,45,2€,20,3C, 458
ep,4D,41,49,4€E,20,4D,45,484
4g,s55,2€E,2€,2E,2E,20,3C,439
28,4%,48,41,4€,47,45,20,454
46,49 ,4C,45,20,50,41,52,547
41,4D,5%,0D,46,49,4C,45,526
290,4E,41,4D,45,2E,2E,2E,459
2€E,2E,2E,2E,20,3C,8D,46,359
49,4C,45,20,54,59,50,45,572
2E,2E,2€,2E,2€,2E,2E,20,354
3c,@D,S53,54,41,52,54,20,503
41,44,44,52,45,53,53,2€E,564
2E,2€,20,3C,0D,4D,41,49,412
4E,20,4D, A4S, 4E,55,2E,2E,511
2E, 2E , 2E , 2€, 2E, 20, 3C, 00,322
44,49 ,53,48,20,44,49,52,554
45,43,54,4F ,52,59,2€E,0D,529
4E,4F ,20,4D,41,54,43,48,554
2E ,2E,2E,2E,2E,20,3C,0D,335
53,45,4C, 45,43,54,20,4D,557
41,54,43,48,2€,20,3C,0D, 439
4D,41,4%,4E,20,4D,45,4E,549
55,2E , 2E,2E, 2E,20,3C, 20,361
46,49,4C,45,20,54,59,50,573
45,@D,S3,45,51,2E,2E, 2E,453
2E,2@,3C,0D,50,52,47,2E,430
2E,2E,2E,28,3C,0D,55,55,411
s2,2E,2E,2E,2E,20,3C, 00,358
4C,4F ,41,44,20,53,45,4C,548
45,43,54,49,4F ,4E,0D,53,546
45,51,20,46,49,4C,45,2E,516
2E,2E,2E,20,5€,0D,50,52, 405
47,20,46,49,4€C,45,2€E,2E,483
2E,2E,20,3C,0D,S5S5,53,52,447
20,46,49,4C, 45, 2E, 2€, 2E,458
2E,20,3C,eD,4D,41,49,4E,444
29,4D,45,4E,55,2E,2E,2E,479
2e,3C,00,45,4E,54,45,52,474
20,46,49,4C,45,20,4E,41,495
4D,45,3A,20,57,4F,52,4B,527
49,4E,47 25,25 2E,2E,00,406
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THOUGHTS & CROSSES
37 MARKET STREET, HECKMONDWIKE, WEST YORKS

COMPUTERS DISK DRIVES

for the BBC, Commadore
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COMMODORE

Titie
Hitchhikers Guide to Galaxy
Music Studio

EfTiRE
{35

Y

Juki 61
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Brother
Beother
Brother
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Brother
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Devslopment Kit
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!
;

it
|
|

MEMOTECH
Company
Memotech 512
Memotech

133388888880¢
e

ech
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COMMODORE PERIPHERALS

Pad..
Swpercalc 2
Payroll

Accounts
Cardox

COMPLETELY NEW DISK DRIVES

Cumana Disk Drives, Opus Disk Drives Section
IX Microdrive — Sinclsir
ZX Intorfoce 1 — Sinclair
IXE lon £ inc Froe Softy
Commodore 1541 plus free MPS803 Printer
Amatrad DO1 Disk Drive inc Iverface £159
Amatrod FOI Disk Drive (Socond Drivel
Becton Plus 3 £210
Cumans OL Twin 700K Disk Drives includng interface (280
Discovery 1 Spectrum 190
Challenger BSC fux

OPUS OR CUMANA DISK DRIVES
£09

00K 40T witheut PSU
00K 40T with PSU
400K 40/20T DS wthout PSV
100K £0T with PSV
x 400K 400807 DS with PSV
0D Interface §f scld with above)
LVL OO0 imerface

Tel: (0924) 402237 for General Enguiries Mk Oron 6o Mon-Sat. (0904) 409753 for
ALL PRICES INCLUDE VAT AND CARRIAGE (UK) , Dering the day our phones are red hot. EXPORT ORDERS WELCOME

but, between 6-8 pm they are usually free.
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his is a game written for
the BBC and Electron
which features full screen
scrolling, animated multi-
coloured graphics and original
music. The game itself is written
in two parts which have to be
typed, checked, and saved and
then run. The first program
contains all the machine-code
routines while the second sets up
the screen, checks the number
of lives left, plays the music and
controls most of the aspects of
the game which do not require
the speed of machine code.
Locomotion has you in
control of a runaway steam
locomotive. You are unable to
stop or slow down this train.
However, you may change
tracks. You must also watch out
for attacks by planes, airships

and C5s. To shoot these
enemies you have the following
weapons — smoke and
harpoons. However, the
eccentricities of these must be
learnt if they are to be used to
destroy the CS5s; to fire simply
press the space bar. There is a
counter on the firing mechanism
so once it has been fired it takes
a long time before the harpoon
is ready to fire again, so an early
shot will prove fatal for you.
Now we come to the more
complex smoke firing routine.
To fire the smoke simply press
the Return key. The longer you
hold down this key after the
smoke is launched the higher it
goes until it flies over to the left
of the screen after you release
the Return key. There can be up
to three pieces of smoke in the
air at one time but, once these
three have been fired, you

cannot fire again until the last
one out of those three has left
the screen.

To scroll the whole screen on
the Electron would take too
long for a playable game to be

making a window and scrolling
just a small but concentrated
box, as in Jump Jet Assault, I
simply scrolled small sections of
the screen, such as the track and
radar the full length of the
screen thus giving a more
pleasing overall effect.

The short musical sequences
are original and previously
composed on a Roland
keyboard. If BBC users wish to
type in the program they must
once again increase the contents

of the x and y registersin line | BEES RSB ESREE

400 of listing 1, the particular
values will have to be found
through experiment.

Brian Lewis steams
ahead on the BBC
written around it, so instead of and Electron.

11

TITTTIYT T I T TN I o OTd

1eCLs
ZODATA24 .48 .45 ,48,46.46,46.40,242,15,2,0,8.90,.248.2
40,240.75.72.22.72.72, 240,240, 240,30, 26, 18, 18,18, 242, 2
40,128,128,128,128,126,135,135,135,€.0,9,9,0,15,%¢,15,

2.2.,2.2,8,15,225,30,3,1.1,1.1.62
@.240.240,240.132,8,8,8,8,224

8.15.15.143.111.31, Jl 31,60
4SDATAGD . 62,60

AT 31 46,46, 46,46, 204,9,47

1238,255,255.>
5.15,100.116.54,.54,116,182,1
54,244, z-u 2« 240

73530:60««ee136
£5.255,254,252, 240

136.0.9.9.9
7.17.51,204,238,46,238,76,136

5.35.35,255,144,15

62.68,15,30.152,150.3

3EDATA240,240.0.0.0.0.9,9,9,128,0.0.9.0,0,2.0.0, 48,
AB.48,48,48,48,46,48,242, 240,240,240, 243,199, 159,159,2
40.240,240,255,15,15.15,111,240,240,249,225,207.47,47,
47.15,15.15,15.31,47.47.47,15.15,15.127.143,15,15.63,1

6D, 60,60,.60,240,240,240,128,224.128,
240,249,240, 240, 240 249 241,241.240.249,128,192,1%6,20
2.134,104, ZQBI:MBBBBBﬂﬂﬂdB 112,112,9,0,0.2.0
.199.113.?].7!.71.71.51.0.269.249.2‘9.111.15.15.n5.255

SQDATA7S,35,35,35,35,17.0.124,124,124,63,15,15.143,
119,159,143,159,31,31,31.119.136,60.188,112,115,199,71
71,51, 240,249,249, 241.235,235,171.17.240.240.248. 249
1:46124 276,136,192.120,120.9.136,204,102.9.90,0.2.0.0.0

SSDATALRZ, 255 119,.51.119,255,255,51,102,255,238.238

7m'nxe.a. 1.0.5.9,2,2.0,0.0,4,48,4,0,0.0.2,.0,. 4.2
4J.34.E.Q.IIX.Q.Z.B.155.9.5.:.!5.1”.34.35.35.3‘.139.l

SP0ATAZ4D,120,16,16,16,16.120,240.240,16,128,0,128,
D.16,240.240.240.242,243, 242, 240, 240 . 24D, 244,244 . 244,27

FIOATAR 12121425.5.5161‘21.299”1@15
240,240, 240,0, 255,255, 241,62,0,128,120.9,0,.132.164,16
4.18,7,3.8,17,0.0,2.15,15,15,136.0,0,0.0,15, 15,15.34.1
0.¢
1OO0ATAZED, 243,247 .255,255., 247 243,248,240,252,25%4.2
1100ATAS.0.0,17.51,119,119,2%5,0,119,25%,255.243,18)
«181.243,2,228,255,255,291,251,251,251,92.0,0.136.294.2
30.238,235,119.119.51,17.2.0.9.0,181.181,24).255.255,1
12,83,112,251,252,248,255,255,224.108,224,238.238. 204,
1200ATALID.2.3,0.2.0.10.0,136, 204, 51.119,71,115.3%,1

1320ATALS,180,120,100,100,100,180,15,15,100, 102,102,
109.183,169.15.15.189,181.238,238,181,162,15,15, 144,25

1400ATAS.9.0.9.17.17.04.34.0,0.0,136.90,2.0,0.0.0,0.9

19,8,17,.51.2,0.60,68,68,60,230,255,68,68,204,255,115,8
3.83,32,0.90,0.255,215,215,198, 5 118,117.117,253,253,2%
3,169.16,243,125,237.2%),253,198,172,192
150018 O% J600: 787490
1608TX=0%+0: : sax=BTX+288: eox"amX+16: ar X"eoX+8: hiXTar
N+ 16: trXEhiX+3: plXIhiX+4D: bpXTplX+ 16 asXIbpX+G4: Dak2as
X+ 16: exXzban+ 64 box=ex%+8: TRX*boX+16:Cli1=sTRX+16:CLI2s
Clil+16:HxsCLI2+64: FORTZOTOS4 7: READD: T?8TX=D: NEXT
170FORT2QTOZSTEP2: PXx=hx: [OPTT
180SEC: LDALCD: SBCsS: STALCR: JSRecore
1SCLOASLFT : STALDAF : LDASD: STAGAD: STARTD: STALSD: STALCS
©:STAMCS L STAMCSY: STAMCSS ( STARCSG: STARS4E  STALSS: LDARK
CS:STALSE: LOARLED: STALS7: LDA®L : STALCS4: LDA#IQ: STALCS2:
LDASBAD : STALED: LOASATE: STALSL: LOARALC: STALS L LDA®LTT: S
TALS2: LDA®MTO: STARAL
ZO020LDARD: STALEC: STAMSL : STALBE: STALAF - LOASL3D: STALES :
LOASLTC: STALSE: LOAWY : STAREA: STAGEB: JSRIN: LOXe240: LDALY
200 STAMDSR: TXA: STALT200: LDAAT2CS: STARDS1: TXA:STALT2CS
;ﬁ?«;gm:S'I‘Awsz:m:!‘.‘?hl"zw:LDAl?ZDO:S?AlDS:‘:m:ST
212L0ARTS: STASAZ : LOASS: STALBS : STALRA: STALEY: STALAS:
STALAG: STALSAA: STALS4B: STALS4C: STALBI: STARBS: LOA#ASH: S
TAMA): LDASSAF : STAMAA : JSRerpri: .mtort
228J5Rons
23200A#A80: STAMTO: LDASKTI: STAL?1: JSRecrol 1: INCAT4:LD
ALT4:CUPE2: BNEo: LOA®D: STALT4 : LDARACD: STALYS: LDARASE ST
AL71:JSRecroll: LDARSCO: STARTS: LOARLTS: STAST 1 LOKeaFF:J
SRecroll:LDA#a40:STAL?D: LDASATC:STALT]
242LDXeFF : JSRecTol )
250 o LDYAS4F:CPYSAFF:BEQe]l: LOASSSC.Y: ANDS2: BNES]
1 LOXwLE6: JSRkoy: CPYMAFF:BNESf1: JSRFIRE: .f1 LOY#D: .g LD
ASSSC.Y: AND#1:CHPw1: BNED: JSRafire: .h INY:CPY#I: BNEqg:
zsmss-m,ato::ex,cm,umws.m-m,snuo.x.mw?:a
DCo1:STASSE:LDY®2: .Aal LOA(AS6),Y:EOGbpX Y :BRENLL: IKY:
CPYW24:BNEAal:LDY®32: . 551 LDA(SAD) . Y:EORbpX.Y: BNEhLIt: I
NY:CPFYo56: BNEBb] - SMPCol: .hit JSRHITPL: .Ccl
272LDALS4B:BEQF 1 : CLC: LOASAI : ADCoAZD: STAR4D: LDASAS: A
DCwl:STARAE:LOYSD: .0d1 LOA(SAY),Y:ECRbaY.Y: BNENit2: INY
:CPY®#32: BREDA): .Eel LDACBAD).Y:EORbaX.Y:BNEhL¢2: INY:CP
Yos4:BNEBoLl: MPFEL: .hie2 JSRHITAS: .Ff1
2BQLDALTE: BNEL : INCAP4E: LDALS4E : CHHP#23: BNE1 :DECIQ&E: L
DXGHD'.?SREW'CWII-FP'lﬂtrmuroZ'LM-S‘mwll' L
CALTB:BEQ): JSRaFIREZ: .
292L0AR6C : BEGHNHY CuC LDARSE: ADCHADD: STALAD: LDARST: A
DCo1:STAMME:LOYeI2: .HhH] LDA(SAD),Y:EORCLIZ.Y: BNEH{LT:
INY: CPY#64: BXEMAKL : DIPHAHY: . HILT J.’»RHI.SI HhAHY -
ID2JSRerack: LOXNsABE : JSRkey : CPYSMFT : BNEk: JSRup: .k LDX
#A9E: JSRkey : CPYSAFF : BNEL: JSRdown: .1
J10LOASD: STALSSR: LOALBS: BEQxX2 : JSREOM: CPXRAFT : BNEXX2
*RTS: .xX2 LDA&BS: BEQuxX3: JSRBOm2: CPX#AFF : BRExxX3:RTS: .

XK

F2ELOARBS BTG LOVSS: . xX3 LOR(EB1).Y: SORboX Vi BTN -

BIT: INY:CPY®16: BNEXXS: JOFXX4: ADRIT JSRELI! . xX4 LDAMDG:
BEQxXS:LDY#2: .xX6 LDA(ZRY).Y:EORboX,YV:BNERMIT2: INY:CPY
#16: BNExX6: RPxXS: .AhITZ JSRBAIZ: .xX$
3IOLDARO : STALGC: LOAAGE : CHPAGA : BNECCC L : LDALEL (PPl 30
*BHICCC1:CrP#13Y: BPLCeC]: JSRCLLI: LOA®1: STASSC: .CeC1 LD
ALSE: CHPASA : BNECCC2: LDASG4 : CMP#1235: BNECCC2:RTS: .CeC2
MOIRCASO: LOALSY: CHPe 123 : B In2: CtiPe 150 BPLe2: J5Rplan
el:. 22 INCSAC: LDAGAD: CP#84: BMINI): CMP#204: BPLMI3: JSRa
irsnip: MY IRCA64:LDANSS: CHPR120: EMInds: CHPw 150 BPLad
B:JERclivel: .adn LDARGE:CHPeLAS . BNEnda: LOA®2OO: STARSS:
a%s JSRdelay: MPsract
‘]SSJ scroll CLC:LDARTS:ADC®B:S5TAATZ: LOAAT1: ADCHD: STAL

IGOETXRAF : CPXuAFF : BECtyu: CLC: :.Mﬂe:,\x-am;'snus; b
CAE?1:ADCE1:STALTS: LOY#O: .a LOACATO) .Y STAQK.Y: INY: CPY
=0:3NFa: .tyu

OL0N=9: b LOYSY: .o LOACAT2) YV STA(ATO), Y INY CPYwe
: BiEc

35QCLC: LOAST 2 ADCH8: STAL?Z: LOALT 3: ADC#@  STALT 3 CLC: L
DASTO: ADCHE: STALTO: LOALTI: ADCHD STARYL: INK: CPXs 37 NS0

IPOLDXAAF : CPXeAFT - REQTYU: LDV .4 LOAOGY.Y:STA(R?5).Y

lh'!’ tP’:’-G BNEA: .TYU

1 10. d‘lcy LOXe42: A LDY®1D2: .B DEY:EBNER: DEX: BNEA:RTS

-key LOYSLFF:LDA#AS): MPAFFF4

429.FIRE INCAS4F:LDYLO4F:CPYe4:BEQD1:LDASSSC,Y:CiPeed
:BNED:LDY®®: .C LDAs=X,¥:STAASF28.Y: INY:CPYel16: BMEC: LDY
lg‘;’_i;l!.;:;ZU :STARIS.Y: LDASSSF: STARSSS, V- LOARD: STARSSS

T

AISLDAR3: STALISC .Y LDA 7 : LOXosox MOD256: LDY#sok DIVZ
56: JSRAFFF1

A4SRTS: D1 LOASSFF:STALS4F: .D RIS

450 . ofire STYLSGO: LDALSSD,Y:STA4D: LOALSS3 ¥ STAME:
LOY®2:TVA: .E STA(84D).Y: INY:CPY#14: BNEE

A6QLDARI 6O : IPAIAF : BNEF 12: LDXwABS: J5Rkey : CPY@AFF : BNE
F12:LDYASSO: LOALSSS, Y: TAX: INX: CPXe15: BEQF 12: TXA: STASS
9.Y:SEC: LDAS4D : SBCHa42: STASSD : LOASHE: SBC1 : STASAE

ATO.F1l RPF1I: . F12 LOYASEO:LOARL:STALIEC.Y: LDAASSE.
¥:TAX: INK: CPX#20: BEQF 14: TXA: STARSSE, V! uMIdLJG ¥:STARAD
:LDAGSS5Y,Y: SEC: LOARIU: SBCHS : STASLD : LDALLE: SEC#D: STAME

453.713 LOYe®: .F15 LDAsmX,Y:STA(84D).Y: INY:CPY#16: BN
EF15:LOYA962: LDABAD: STARDSD, Y : LOAL4E: STARSSS ¥ RTS: .F1
;;o:nso;cmz:m.alzl.mnrr:snu-tr;.ou LDAs2: STAR

45ORTS: LOYAI60: LOALAD: STALSSD, ¥: LDASAE: STALSS3.Y: RTS

500 . firel LOA#S?:LDXs#hik MOD256:LDOVEhik DIV256: JSRAFF
F1:LOA®B:STALTE: LOAS&TI: STARTS: LDAS2: STALTA: LDA®1:STAR
?Ebulpr LOY#®: . K LDAarX,Y:STA(LID),Y: INY:CPY#16: BREX

S1@.=FIREZ LDY#S:TYA: .L STA(A78).Y:INY:CPYS16:BNEL: I
NCATA:LDALTA: CMPw1): BEQM: CLC: LOALTO: ADC#8: STALTS: LDALY
STALCHY: START S Rifouivy: .o LOASS:STAATEIRIS —

ZRMusl=510:Datl=13

6OHSS="00200"

t":T%=0
140CALLI%: PROCkey

INTTAB(7.2);HSs;

3CMODE4: PRINTTAB(18,3): "
42AS=GET$:IF As<>"Y" AND As<>"N" THEN4@
S@IF As="Y" THEN PROCinstructions

150FORlives%=3 TO 1 STEP-1
160IF lives%<>3 THEN PROCsetup
17@COLOUR132: COLOUR®: PRINTTAB(S,@); 1ives%: COLOUR1: PR

Instructions (¥/N) 2°

7@VDU23,128,255,66,68,.68,68,68,68,255,23,129,17,17,
34,34,68,68,136,136,23,130,136,136,68.68,34,34,17,17
8QENVELOPE1,1,2,1,0.2,5,0,126,0.0,-126,126,126
9@ENVELOPE2,3,-1,-1,3,0,1,108,126.0,0,-126,126,126
1QQENVELOPES.1,1,2,-2.1,3,2,126,0,0,-126,126,126
119ENVELOPES,2,1,-1,1,4,3,1,126,90,9,-126,126,126
120DATA255, 248, 255, 255 0,9,0,0,255, 240, 255 239,1,1,3
.3.255,240, 255, 255,08.9,8,8, 255, 249,255, 255,2,2,0,0
IBGHODES:FORT=GTO4:T?&CA=G:NEXT:PROCsetup:COLOUR3:PR

INTTAB(3,27); "Space To Start”;TAB(3,29);"Space To Star

18@CALLH%: PROCdead: NEXT

181COLOUR1ZE8

192VDU26: A$="GAME OVER":FORT%=1TOLENAS$:PRINTTAB (41
%,17);MID$(AS,T%,1); : SOUND&11,5, 190- (T%*2) , 2: FORG=0T{
5@: NEXT,

222F ORG=2T03223: NEXT

210A%="":FORT=4TO@ STEP-1:A$=A$+STRS$(T?&CA):NEXT: I}
VAL(AS)>VAL(HSS) THEN HS$=As

222G0T013@

230DEFPROCsetup:VDU19,08,2:06;19,2,9;2;17,128,12,23;¢
02;:9;0;9;

240FORT%=2TO02: T%?2895C=0: NEXT: FORT%=0T09: RESTORE120

25@FORG%=2TO31: READD: G%? (&738@+ (T%*32) )=D: NEXT,

26@VDU28,0,31,19,24,17,130,12,26

272GCOLG, 2: X%=896: FORT%=2T01279STEP8: MOVET%, 1823: D}
WT%,.X%:G%=RND(4):IF G%>2 AND X%<928 X%=X%+4 ELSE IF )
>B896 X%=X%-4

28@NEXT

29@COLOUR1: PRINTTAB(®, 26) ; STRINGS (20,CHR$128); TAB({
28);STRINGS$(20,CHR$128); TAB(@,30); STRINGS(20,CHR$128|

3@0VDU30,23;8202;0;0;9; : ENDPROC

312DEFPROCdead
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529.treck INCLCHQ: LDAMCYD: CPICH2: BNEN: CLC: LDARCSZ: A
DCoS: STAACS2: CHiPe7O: BNEROT: LOARIQ: STALCS2: . BOT

SISLDANE: STAACSS: LDARCS. - EORSAFF - STAM 51: BEQbot : LDAM
C53: INCACHS: LOXACSS: CPXw2: BNER: EOR® 1 : STALCSY: LOXn@: STX
&C55: R CLC:ADCS129: TAY:LDX#27: NPpri: .bot LDARCS4: INC
&6 LOXACSE: CPXe2: BNES: EOR®1:STAMCS4 LDX®2:STAMC 6. .5
CLC:ADC®129: TAY: LOX#29

540.pri LDASIT: JSRAFFEE: LOARY: JSRAFFEE: L.',\AIJI JSRAFF
EE:LDA®10: JSRAFFEE: TXA: JSRAFFEE: TYA: RPAFFEE

S5O.N RTS

‘OS:%trprL LOYed: .0 LDAerx,Y:STA(AB2),Y: INY:CPYe16: BN
1RT

5$70.up SEC:LDALSD: SBCeA4Q: STALLD: LDALSL: SECH]: STAME
:LDYe2: LDA(24D),Y: CPH24 1 BXEond: DECASA: JSRrub: SEC: LDA
400: SDC0Q: STALBO: LOAASY : SBCH2: STAMSL: MPerpri: .ond R

'S

88 . down CLC: LDAAD: ADCoA40: STAMD: LOALSL:ADCel:STAL
45 LDYe@:LOA(L4D) ,Y: CHMPR248; BNEond: INCA6A: JSRrub: CLC:L
n.a‘rtge ADCoAAY: STALSY: LDALBL: ADC#2: STAMBL: RPerpri:.ond

593.rub LDVed: .0 LOATRX,Y:STA(SSD).Y: INY: CPYel6: BNEQ

600.T4 LOASRAD: STALSL: LDA#ST7:STALS2: .T) RTS: .planel
INCAH5:LOASSS : CHPel : BNETI: LOA#S: STALSS: LOYeQ: LDAS248:
(T1 STA(851),Y: INV:CPY#16: BNETL: LDALSS: CXP#197: Btﬁﬂ <
LC:LOALSL: ADC#8 :STALSL: LDALSZ: ADCed: STALGZ : LOALSD

6190LDYed: sn'u«u .72 LOApIXN.Y:STACLS1),Y: INY:CPYS16:
BNET2: LDAAS®Y: CHP#139: BMITI: CMP#176: BPLTI: CLC: LDARSS: AD
Coa4D: STAMD: LDALS T ADCO 1 : STABME: LOY®@: TYA: .TS STA(ASE
).Y:STA(SLD).Y: INY:CPY#32: BNETS: LOALSD: QPe ) 75: BEQT?

620CLC: LOALSG: ADCo16: STARSE  LDALS 7 : ADC: STALSY:CLE:
LDASSS : ADCSA2O: STAMD  LOARD T ADCR1: STARME : LDYed: .T6 LD
AbpX. Y:STA(SSS) ., Y: INY:CPYe32: BRETE: . TT6. LOALPX.Y:STA(A
4D).Y: : INY:CPY®64 :BNETTE: LOAR1: STAMIA

GMMH‘? CHPel6] : BNETTY: LOADE: OiPwalid: BNETTT7 : JSRdo

-TT? RTS:.T7 LOAm&CO:STALSS: LOASLES: STALST

64@&"5 .U LOASATO: STAMAL: LOA®STS: STABAZ:

658.oirship INCAAS:LOABAS: CHPel: BNEUL: LOYed: STYSAS:
U2 LDA®240:STACBAL),Y: INY: CPY#16: BNEUZ: LDAMAD: O2P#200:
BPLUN:SEC: LOASAL: SBCef: STABAL: I.MZ SBCeD:STAMAZ:LDYe
@:.U4 LDAasx, Y STACSAL) Y- INY

SERCPYel16: BNEUL: (UL LDASAD: CPe104: BMIul: CHPe176: BPL
ul:LOALS4C:EOR® 1 : STALDAC: BNEul: CLC: LOABAY: ADCoL4d: STAK
402 LOABAA: ADC# 1 : STAMSE : LOY®®: TYA: .u2 STACBAY).Y:STA(R4
D), Y:INY:CPYe)2: BNEu2: LOABAD: CMPe175: BEQuUD

S7CSEC: LOALAY: SBCe®: STASAD: LOABMAL : SBCoO: STABA4 : CLC: L
DASAY:ADCHa2D: STAMAD : LOABA4G:ADCSL : STALLE: LDA®1: STALS4B
:LOY®D: .ud LOADSY, Y:STACBAL).Y: INY:CPY#I2: BNEu4: .uué L
DABaN . ¥:STA(S4D) . Y: INY: CPY94L : BEEwuL

SORLOARAL : CHMPOASE: BNEul: LOASAZ: CMPoald: BNEU1: JSREBOIE
2: .l RIS

690.u) LOASAGO:STABAL: LOASLST : STARAL:RTS

7O HITPL JSReXX:CLC:LDALIS: ADCSIAD: STARAD: LOAKSIT:AD
Col:STARSE: LOY®D: .wV1 LOACASG) . V:ECR(M4D),Y: ANDHY, Y ST
ALA96).V:LDACRAD),Y: ECRHN, Y: AND (856) ¥ STACMD) , ¥: INY:
CPY#32: DNEVV1: JSRAslay

710JSRealay: J5Rdel ay

TIVLDYWD: STYAIAA: LDARZ4Q: .vW3 STA(LIL),Y: INY:CPYe16:
BNEVWY: LOASS4O: STAAS L LOA®AT T : STALD2: JSRAelay: CLC: LDAR
PEADCRAAD: STASAD : LOALS7: ADCo ] : STAMME: LDY 00

TIOTYA: W2 STA(SS6),Y:STACSD),Y: INY:CPYR22: BNEWD:
3;‘%&87.\!96.LCA!It@:STA&’?:LDM2Dl STALSS: LDA®d: STA

-pTS

17;:";;0( JSRscore:LDAST: LDXsoxx HODZ3&E:LDYeexy DIV2SS

758 . HITAS JSReXX:CLC: LDASAY: ADCHS<O: STARD: LDASA4 1 AD
Col STALME:LOVed: .wH1 LDACSAD) . Y:EOR(44D).Y: ANDOX,Y: ST
ACMAY), ¥ LDACS4D) . Y: EORON. Y: ORACBAY) . Y1 STACA4D) . Y: INY:
CFYm32:BNEWH1: J5Rd4el oy

16dJ5Rdelay: ISRde] ay

TTLDYed: STYSI4B: LOA#24Q: .wi) STACSAL).Y: INY:CPY#16:
BNEwH): LOASLT: STASAL: LOASLT8: STARAZ: JSRdelay: CLC: LDAR
AM:ADCEALQ: STAR4D: LOASAA : ADCH 1: STARAE: LDV

TEDTTA: WHM2Z STA(AA) . Y:STACS4D),Y: INY:CPYRI2: BNEVH2:
LOA®S6Q: STABAY: LDARSSF : STABAS : LDAR2D: STASAD: RTS

793.bonb LDAS1:STALRO: LOASSDY: STALD: : LOAREE) : STALBZ:
?Rl LOYed: . Xx1 LDAboX.Y:STACABL).Y: INY:CPYS16&: BREXx
1:RTS

A0 . Bol INCAS3: LDARS): O0Ps): BNEXx2: LOASY: STALSY: JSES
Rub:CLC: LOAGBL: ADCHA42: STALD] : LOALSY. ADCH ] ; STAMS2: JSES
OPRI:LOAABY: CHPSATO: BNEXx2: LDARD]: CHPSASO: BNEXx2: LOA#D
STALDO: LOXeAST ATS: .Xx2 LOX#O:RTS

E_ér-.b?.t.-:- LOYeD:TYA: .xX1 STA(ABL),Y:INY:CPY#16: BNExX]

:RTS

820.BQI LDA®D: STALED: JSReXX:LDY#Q: .xx1 LOA(SS1),Y:EQ
FO%, Y ANDHY. Y STACARL) . Y: INY: CPYe16: BNExx1: JSRdolay2:)
HFbRUD

Snlf-lﬂ-'--rn‘ LOXe12@: _ak LOYel122: .58 DEY:BNELE: DEX: BNE
aA:RTS

840 . BMB2 LOAABA EOGw1: STALBA:BREZ=1:LDAR1: STALRS: LD
A'&JB;S?AI.B'? LOAWAE1: STAMBA: .bpr12 LDYed: .222 LOAboN.Y
STAGART) . Y: INY: CPY®16:BNEZa2: .221 RTS

850,022 INCLES:LDALRY: CHPe4: BNEYy2: LDA#S: STARSS: JOR
BrUB2: :CLC:LDASD?: ADCRa42: STALBY: LOALDS: ADCe1: STALBS: J
SRbpril:LDAADRS: CHPwALTO: BNEYy2: LDAART7:  CMPAs)0: BREYy2. LD
AnD. STALRE: LDX#&FF: RTS:.Yy2 LOXeQ:RTS

E60.BrUB2 LOVeD:TVA: .Yyd STA(SB7).Y:INY:CPY#16: BNEYy
3:RTS

870.B0I2 LOA®D:STALBE: JSReXO(: LDYeR: J0Ix1 LOA(ART).Y:
EORON, Y:ANDHX , Y:STA(ABY) . Y: INY: CPY#16: BNEO(x 1 : J5Rdel ay
2: RPBrUB2

§80. akeS CLC:LOALES: ADCHSID: STALSS: LDASSS:ADCeL:STAS
66:RTS: .clivel LDY#R: JSRCRUB: SEC: LOALSS: SBCe0: STAMGS: L
DALEE: SBCoY: STALSS : LDAASA : CiPelSY: BEQaheS: LOY#2: . aka2

LDACL1L.Y:STACLGS) .Y INY: CPYe16: BXEaha2

ssascg!ga- CHPAGA: BEQaAad: LOALSE: CMPASA: BPLUup: BHIDdo

aha

-520.Uup SEC:LOALSS: SBCRA3R: STARAD: LOALSE: SBCH] ( STAS
E:LOVeQd: LDA(SAD) ,Y: CHP#240: BNEDED] : JSRCRUB: SEC: LOALSS:
SBCRSOO:STALES: LDAMGS : SECH2: STALSS: DECLSE: .bBS1 RTS

910.040 CLC:LDAASS: ADCHRA8: STARD : LDAMSS : ADCo1: STASY
E:LOYm@:LDA(84D) . Y; CHPu241: BNEDBD2: JSRCRUS : CLC: LDARSS:
ADCHA80: STALGS  LOASES: ADCH2: STALES: INCAGB: . bBb2 RTS

920.CRUB LDYed: .ahal LDATRY,Y:STA(&6S),Y: INY:CPYe16:
SNEadal:RTS

938.CLLI SEC:LDALEA:SBCw]3D: TAX: LDA#D: STAMEE : STALEF :
.EoEl CPX#d:REQTeE2:CLC: LOALEE: ADCS16: STASEE : LDAGEF : AD
Cod: STAMEF : DEX: RPLoELl: .LoE2 SEC:LDA#&1Y: SBCAEE: STAAF2
:STAASE: LOA®ATZ: SBCAEF : STAMF): STALST

S4OCLC: LOALF 2: ADCe32: STARSR: LDARFI: ADC#d: STARG1:CLC:
LOALSD: ADCwa4D: STALSZ: LDALEL: ADCel: STALEI: LDYaQ: .EeEEd
LDA®D  STA(LER) . V:STACA62) ,Y: INY: CPY#16: BNEEeET)

S50L0Y#0: .Eel) LDACLI2.Y:STA(SF2),Y: INY: CPY#32: BNEEe
EJ:CLC:LDASF2:ADCSA20: STALFD: LOAMF Y: ADCe]1: STASF1: .EoES
LDACLI2,Y:STACAFD).Y: INY:CPY#é4: BNEReES: RTS

P60 _RiISI JSReXN:JSRdelay: JSRAelay: JSRCRUB:CLC: LOALSS
CADCSLAD: STARAD: LOALS7: ADCo ) : STARE : LDY#S: TYA: . 1411 ST
A(RS6) ,¥:STA(M4D) ,Y: INY: CPYP32: BREI LI 1:LDA®®: STAMC ST
ALS4L:LDASSIO: STALSS : LOASATC: STARES: LOAS2: STALSB: RTS

970 .score CLC:LDALCE:ADCSS: STALCE: C1iPe19: BNEZahow: LDA
#3: STALCE: IRCACC: LDALCC : 2Pe10: BNEabow: LOASS: STAMCC: IN
CoCD: LOALCD : CiPs 19: BNEshow: LDOA#O: STASCD: INCACE

58D.ehow LOASIL: JSRAFTEE: LDA#T: JSRAFFEE: LDA® ) : JSRAFF
ES:LOA#17: JSRAFFEE: LOASY: JSRAFFEE: LDYe4: .KiK1 CLC:LDAL
CA.Y:ADC#48: JSRAFFEE: DEY: CPY@AFF : BNEXKK1:RTS

953, Ix LDASSIS: STALTD: LOARST@: STALTL1: CLC: LDAL7@: ADCe
224:STALT2: LDAATL: ADCD: STALTI: LDAKTZ: ADCR224: START4: L
CALTY: ADCeR2:STALTS

1000L0Yed: . til LDABTX, Y:STA(A7@).Y: INY:CPYe96: BNEe11:
ti2 LDABTX, ¥:STA(472), \’ INY: CWHOZ BNEti2:.ti3 LDABT
X,¥:STA(M74),Y: INY:CPY#0: BNELL

1010CLC: LOALY4 - ADCRS: START4: ..:hu $:ADCS1:STALTS :LOYed
t.tid LDABTN# 256, V:STA(LT4),Y: INY:CPYRI2: BNEL14: RTS
1020.ent LOYASF:LDALDSO: STAA72C2,Y:LOAKDS1:STARY2CE,Y
:LOALDS2:STAA7Z0O.Y: LOAMDS3: STALY2DE, Y

103OLDAADE : BNEANY: INCASF : LDALSF: CHP#4: BNEanl: LDA®) : ST
gtg:: .anl JMPan2::.ANU DECAAF: LDALOF:CP#Q: BXEanZ: LDA®
:STARSE

149, an2 LOYASF:LDXe240: LOALT 20O, V: STAMDSS: TXA: STALT2
Co.Y:LOART2CH. Y STALDSL: TXA:STALT2CS. Y: LDAAT2DD, Y: STAK
o:z-m STALTIDO,Y:LDALY 208, Y: STAMDSY: TXA: START2D0.Y: R

l‘BSﬂt NEXT:IF INXEY-256<>Q AND INKEY-256-1 THEN As»
“Electron™:S=4@ ELSE AS:z"BEC’R’":5:123

126OPRINTTAB( (40-LENAS)/2,5); AS; TAB(15,7); "Veraion .2
“**:deolay?l=S:CHAIN""

32050UND@, 1,5, 10: FORI%=0T09:VDU19,2,1;0; : FORK%=0T020
@:NEXT:VDU19,2,2;9; : FORK%=0T0229: NEXT,
34QENDPROC
352DEFPRCCinstructions:CLS
36CPRINTTAB(15,0); "Locomotion”
372PRINTTAB(14,1); STRINGS(12,CHRS$128);
38@PRINT’’" 1In this game you are in charge of a r
unaway steam locomotive in which the brakes have fai
led and there is no hope of stopping.However there are
still moresetbacks to your journey.”
392PRINT” From the air you are constantly being att
acked by aeroplanes and airships while back on the
rails some one has unleashed a TRAIN SEEKING C-5!"
4@@PRINT “Luckly your train has an early warning rad
ar system displayed on the bottom of the screen,it sho
ws you what is ahead onthe tracks or in the air.You mi
ght thinkthat such a train would be defenceless”
419PRINT"not on your nelly,it’s fitted with a har
poon gun at the front to deal with the C-5 and radio
active smoke to cope with the planes.To fire the har
poon simply press the space bar the smoke, howev
er takes getting used to."

42@0PRINT" Firstly you can have upto three pie
ces of smoke in the air at one time but secondly,and
more importantly,the longer you hold the fire button
down thehigher the smoke goes,flying to the leftof th
e screen once released.”
430PRINTTAB(1,30); "PLEASE PRESS THE SPACE BAR TO CON
TINUE"
44PREPEAT : UNTILINKEY-99
45@CLS: PRINTTAB(15,9); “"Locomotion”
46Q0PRINTTAB(14,1);STRING$(12,CHR$128);
47@PRINT’ ' "The keys to use in this game are :-
482PRINT’**"A <-> UP space <-> FIRE"
49@PRINT’"Z <-> DORWN return <-> SMO¥E"
S@PPRINTTAB(1,32);: "PLEASE PRESS THE SFACE BAR TO CON
TINUE"” : FORG=0TO322: NEXT: REPEAT: UNTILINKEY-99:CLS: ENDPR
oC
51@DATAS2,64,52.72,52,92,52,100,52,112,52,120,52
520DATA36.84,132,28,124,56.104.52,100,36.84,24,52,11
2,92,104 .84
S32DEFPROCkey: PRINTTAB(5,24); "Locomotion”
S4@REPEAT:UNTILINKEY-99
S55@ENDPROC
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WITHOUT OUR "LEARN
BASIC’ YOUR COMPUTER
IS ONLY PLAYING GAMES...

LOGIC 3's COMPLETE TEACHING PACKS
FORTODAYS MOST POPULAR MICROS

Based on the feaching methods developed by Professor Andrew Colin of
Strathclyde University, Logic 3 is the most comprehensive guide to Basic
programming currently available.

Logic 3 Is designed for people who want to keep abreast of the
computer age, for people who realise that understanding computers is a
key to future success at work, at school and as a parent.

It you are thinking of buying, expecting a present, or already have an
Acomn Electron, BBC, Sinclair Spectrum 48K, Dragon 32/64 or Amstrad
CPC 464/664 you need Logic 3 ‘Learmn Basic” t0o.

Each Logic 3 pack contains a 190 page work-book, 2 cassefte fapes
containing 20 programs plus a flow-chart stencil.

COMPUTER
SINCLAIR SPECTRUM 48K 14.95
ACORN ELECTRON 14.95
BBC 14.95
AMSTRAD CPC 464/664 17.95
DRAGON 32/64 14.95
CHEQUES/P.0. PAYABLE TO: LOGIC 3 LTD. TOTAL

NAME:
ADDRESS: @
LOGIC3

THEKEY

TOTHE
WORLD OF
TEL NO: TOMORROW

[_] PLEASE TICK BOX IF MORE INFORMATION IS REQUIRED

Logic 3 Ltd,
165 Garth Road, Morden, Surey SM4 4LH, UK. Telephone: 01-330 0101,
Telex: 28704 MMH VANG, Facsimile: 01-337 5532

ABCDE

Agents/distributors required outside UK. Export
enquiries welcome.
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THE
ANIMATOR

An animation package for the Amstrad 464/664/6128

INSTANT ANIMATION

You only need to draw two “key frame” pictures to see them
fransformed info a smooth flicker-free animation sequence. In
other words, a cartoon. Add more key frames to make a more
elaborate cartoon. The program does the work for you by
generating the frames in between.

The Animator uses a highly efficient screen compaction
technique. With over 30K for storing your animation (64K on
the 6128), even quite detailed cartoons can run over hundreds
of frames.

Animation sequences of over 750 frames are possible —
double that on the 6128. Projected at 12 frames per second,
this means a cartoon losting more than a minute. You can
speed up the action to a rate of 25 frames per second; or
replay it backwards; or freeze frame it.

@ Choice of number of key frames
@ Joystick or keyboard control
® Rubberbanding

® Colour facility

® Standard or stippled colour fill
@ Edit frames

® Copy frames

® Rotate frames

& Polygon draw

@ Save and Load frames

@ Choice of Modes 1 and 2

@ Variable speed of animation

@ Demo mode

@ On-screen memory counter

See us on Stand 74 at the Amstrad User Show on
January 11th and 12th.

The Animator costs £8.95 on tape, £13.95 on disc,
pé&p included.
Send cheque/postal order to:

WOOI.f
GRAPHICS

8 Sterndale Road
London W14 OHS
01-603 4064




FIRST BYTES

[Bliureers’ GuiE ToMicROS

Starting out in
home
computing?
First Bytes is
for you. Just
write to Your
Computer with
any hardware or
software
problems, no
matter how
small or simple.

intoning the

today. Even

There’s a

| was ProvoKed,
officer. He said
= GOT0/

¥
]

(2

Every jargon has phrases
which cause non-initiates to
glaze over. Automobile
hobbyists used to plunge
families into catatonia by

awful words,

“Differential Gear”’. Computer
addicts have a wider range of
conversation killers: one

forms our tasteful topic for

those who've

dabbled in Basic can turn
pale at the far-off cry,
“Control Structures!”

chap in one of

Moliere’s plays who is

delighted to find he’s been
talking prose all his life
without knowing it. Similarly
with Basic: if you've used an
If-Then statement or a For-
Next loop, then without
knowing it you've been
talking control structures.
They're just methods of
executing program
statements in a controlled —
conditional or repetitive —
way.

Often Basic users have to
lash together their own
control structures, using the
dreaded Goto statement.
Saying Goto will cause
upmarket programmers not
to glaze over but to show
snobbish disdain by hitting
you in the mouth. For
example, you may not know
how many times your
program needs to go around
a loop. If it’s supposed to
count the full stops in
Robinson Crusoe —
somebody once did this —
you want a loop structure
with a conditional exit, like
this: :

10 GOSUB 1000 : REM find
next full stop

20 STOPS = STOPS + 1

30 IF NOT ENDOFTEXT THEN
GOTO 10

Subroutine 1000 contains
the hard bits, and sets
Endoftext as true when it at
last reads the words “The
End”.

Basic is cruelly short of
control structures; high-class
languages usually offer three
extra-powerful ones, called
While, Repeat and Case.

The Crusoe example above

loop. In Pascal it would look
like this:
Repeat

FindNextStop;

Stops: = Stops + 1
until EndOfText;

Pascal lets you write a
Procedure called
FindNextStop, which does
the same as our old
subroutine at line 1000. In
this form the program
chunk’s much easier to
understand — and the bug
becomes visible. Suppose
we've got a duff copy of
Crusoe without any full
stops? The routine still says
there’s one: anything inside a
Repeat-Until is always
executed at least once.
Really we should be using a
While loop. In Microsoft
Basic it looks like this:

10 GOSUB 1000

20 WHILE NOT ENDOF TEXT
30 STOPS = STOPS + 1

40 GOSUB 1000

50 WEND

Here Wend is to While as
Next is to For. The extra
Gosub at line 10 checks the
input before the loop: if “The
End” is reached without
finding any full stops, the
While-Wend loop statements
are never executed.

This is the point of
powerful control structures
and — pause for another
turn-off phrase — “structured
programming’’. It's not that
they’'re upmarket and
favoured by the Royal Family:
just that the programs are
easier to read and debug.
Most of us still have to toil
along with Basic, but one
day ...

is a home-made Repeat-Until

T e o At L P e
o FAC A gl o R T

[DlispLAY HaNDLING

The aspect

moving and

graphics.

routines to

example, wi

number of |
just have to
access this

of

microcomputing in which
machine-code routines are of
greatest use is probably
display handling, i.e. drawing,

animating

There exists in the Sinclair
operating system several

facilitate this

process, and the easiest way
to manipulate the display

from machine code is to use
them. The Scroll routine, for

Il allow you to

scroll not only the entire
screen upwards, but any

ines on it. You
know how to
potential.

This feature of the Scroll
routine allows you to
effectively set up two
separate “windows” in the
display. The assembly
language routine to scroll the
lower five lines of the screen
only is as follows:

LD B5S

CALL OEOO

RET (calls up Rom routine for
Scroll)

To write out the entire
routine — see pg 43, The
Complete Spectrum Rom
Disassembly, Dr |. Logan —
would take time, patience and
computer memaory.

The computer must now be
told to carry out these

instructions. Each command
in machine code corresponds
to a number between 0 and
255. It is these numbers
which the computer
“understands” and can
operate upon. The program
must, therefore, be translated
from “mnemonics” — above
— to this code — below.
Taking our previous example
this code would be:

6

5

205

0

14

201
(continued on next page)
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[Diisei

(continued from previous page)

..where 6 corresponds to LD
B, etc. Substituting the 5 for
another number changes the
no. of lines to be scrolled.
To persuade the computer
to look at these codes from
Basic, they must first be
programmed into an area of
memory. A program to do
this is shown below.
10 CLEAR 30000
20 DATA 6, 5, 205, 0, 14, 201
30 FOR X=0TO 5
40 READ Y
50 POKE 30000 + X, Y
60 NEXT X
The aptly named command,

Poke puts the number in Y
into the memory location
specified where it remains.
Note that Clear 30000 reduces
the amount of memory
avaliable to the Basic user,
but the program caters for
16K as well as 48K. If you do
not wish to use up so much
memory, and have 48K, 30000
may be replaced by 60000.

When you enter the
program and run it, nothing
will happen. But the machine
code is now in memory. To
use it, you need to give the
machine code equivalent of
Run; in this case it is USR
30000. Typing

now scroll up the bottom five
lines of the screen — you
will, of course, see nothing if
you have written nothing
there to scroll. You can now
incorporate the routine in
your own program, if you wish
to use a split screen for, say,
graphics in the top part and
text in the bottom.

This series of articles, over
the next few months, sets out
to give you routines such as
this one, which you can
include as part of you own
Basic program to enhance it's
speed or extend it’s function
— without knowing anything
about assembly language.
James Higgo

RANDOMISE USR 30000 will

W AT f st X

[Plrotoa

If you are familiar with
programming in Basic, you
will know what a bind it is to
write database-type
programs: programs that
store sets of data, and allow
users to update the data, and
retrieve it in various ways.
Basic's named variables and
arrays are primitive tools, and
its handling of disc and
cassette files is poor in many
versions.

There are many alternative
languages which make this
type of job simpler. Most of
the list-processing school of
languages — Lisp, full Logos
and so on — concentrate on
fitting the data into flexible
structures, some of which let
you describe specific
relationships between the
data items. Prolog, however,
goes one step further. It
concentrates on different
ways of retrieving data.

In a session working with
Prolog, you don’t write a
program: you set up, enhance
or interrogate a database.
The Prolog interpreter does
most of the hard work of

A -
N =<

- : e / o ' .-- &f /‘
/’/fl}’/fz-;’/ —
i / - "

‘So You think %ou are Fifth _
Generatron Language?
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setting up a structure into
which you can fit your data.
It also provides you with
search commands. You never
need to write a search
routine at all!

Let’s take a very simple
example. This is a Prolog
statement that could be
taken to describe the eating
patterns of cows:

food (cows, grass)
This one describes the
appetite of pigs:
food (pigs, swill)
and this of one particular
animal:
food (Napoleon, swill)

Store these in the computer,
and then you can ask, in
simple one-line phrases,
questions like:

what do cows eat?

which animals eat grass?

do pigs eat swill?
These are the Prolog
statements (they vary slightly
from dialect to dialect) which
do that:

?— food (cows, X)

?— food (Y, grass)

?— food (pigs, swill)
Type these in, and the
computer will answer:

X = grass
Y = cows
Yes

It's as easy as that. Prolog
can go further, though. You
can also include in your
database rules like:
if an animal eats grass,
then it is a herbivore
if an animal eats swill,
then it is a pig and the
interpreter will then'be able
to answer questions like:
is a cow a herbivore?
is Napoleon a pig?

This ability to answer
questions that have only
indirect answers in the
database makes Prolog an
ideal language for writing
artificial intelligence
programs. Many expert
systems have been written in
Prolog. And the Japanese
have chosen it for their Fifth
Generation Project.

There are some drawbacks
Prolog has a fixed method of
searching its database, and it
is essential to understand it
and to structure the database
carefully. Otherwise, the
computer may come up with
some wrong answers. It's
also important to remember
that the computer doesn’t in
any way understand the data
that is fed in.

Its answers are not
necessarily right: they are
only logical deductions from
the data, right or wrong, that
is available.

Finally , in Prolog a “no”
answer doesn’t mean “That’s
wrong'’: only “That isn’t
provable from the
database”.

Big expert systems need
big computers, of course: but
mini Prolog interpreters are
available for most home
computers, and they can be
put to real uses. As well as
providing an easy way of
setting up “intelligent”
databases, they give the
programmer a very rigorous
training in thinking logically.
That’s one reason why Prolog
is a great educational
language.

Susan Curran.




[Mup cHatLenGE

For the MUD competition in
our September issue, we asked
you to design a game which
could be run using the MUD
system. In particular it had to
exploit the interactive nature of
the system. Another problem
with running a game on MUD
is that it must be playable with
only a small number of players
or with many participating, and
people must be able to come
and go more or less at will.
Ideas ranged from the mystic
past to the distant future. A
common theme was interactive
Elite. Dungeons and Dragons-
type themes kept coming up,
including one from Peter
Luckham who suggested that,
like the board-game, players

should attempt to become
skilled in one area, i.e., develop
a certain number of spells, so
that co-operation between these
different types would be
necessary.

The other runner-up was Per
Landberger from Sweden who
wanted to base his game on the
suitably Scandanavian theme of
the Vikings being generally un-
pleasant all over Europe.
Players would take part in the
raids and gather plunder and
acquire status within their
village.

The winner, however, found
inspiration in the recent space
opera V. Stephen Jetley’s
scenario involved players join-
ing resistance bands and going

on various assignments. This
would seem to suit the system
well. The type of raid generated
would depend on the number of
players logged on, and people
could enter the party at will.

Obviously more experienced

players would know the system
better and therefore the other
players would look to them for
guidance.

So Stephen Jetley will go
forwared as YC’s champion to

[P/kiLips momiTor

This competition attracted one
of our largest ever entries, well
over a 1000 of them. This is
probably because just about
anyone who’s got a computer
would like a monitor, but few
can justify the cost to them-
selves, parents Or spouses.
Indeed, domestic bliss was one
of the commonest reasons put
foward for wanting one. It
seems that many computer users
have to fit in Elite or Doom-
dark’s Revenge between Wogan

and Dallas, inevitably leading to
ructions.

I’m afraid that we’re a heart-
less crowd here, you’ll just have
to sort out your own domestic
problems. Another common
theme was people wanted a set
that couldn’t pick up Terry
Wogan. Laudable though this
aim is, I’'m sure the indefatig-
able Mr Wogan will find a way
to get himself on to monitors as
well. After all, he has mono-
polised every other form of

electrical equipment, and there
is even talk that you can get him
on some microwaves.

Some complained that while
their computer was state of the
art, their TV was a little over the
hill. The best of these was Kevin
Lowe, who claimed John Logie
Baird wanted his set back.
Foremost in the slogan market
was Mr JW Smith from Shet-
land who claimed that ‘‘Philips
packs pixel power”’.

And so we come to the
winners. Runner ups were
Andrew Callister from Douglas,
Isle of Man. A Philips monitor

to him meant no more trouble
with the Fuzz — presumably he
won’t get done for license
evasion again. Another runner
up was R Laskey from St
Albans. He claimed that
““‘dedication was so hard to find
nowadays.”’ However, winner
by a clear pixel from all the
thousands of entries was Mark
Bentall from Sheppey, Kent:

I asked my computer, a BBC B,
What make of monitor it would
most like to see.

With a clunck and a whirl and
a giggle of glee.

It just be a Philips CM -8533.

[T]our pE FraNcE

October’s Tour de France
competition asked you to
redesign the circuit for
Activision’s bicycle racing game.
20 copies of the game together
with a Tour sweatshirt were on
offer for the runners up; and for

the winner we threw in a-

Commodore 64 to play the game
on.

Most entries wanted to make
the course longer and tougher —

as if the present circuit wasn’t
gruelling enough already. They
also thought to change the
venue. Thus we had Tours of
Australia, Europe, Sweden,
Atlantis, Saturn’s Rings, and,
from a Yugoslavian reader, a
nicely illustrated Tour of
America. Other suggestions
included a race round the coast
of France on hydro bikes, and a
circuit based on Birmingham’s

[Slummer oF cames i

"£100 of sportswear plus a copy
of Summer Games II, was the
prize in October’s comptition
based on US Gold’s hit game.
We asked you to come up with
a new event for the game. S.
Jardine, 108 Barrowby Road,
Grantham, Lincs., wins the prze
for a Trapeze event: points would

be awarded for smooth landings,
artistic interpretation, number of
somersaults, and so on, while
timing would be absolutely
crucial. Among the other entries,
fishing and C5 racing were
suggested, but were rejected on
the grounds that they would be
too slow.

Spaghetti Junction twisted into
the shape of a Mobius band.
First prize goes to Neil Marsh,
25 Oxford Road, Orrell, Wigan,
Gr. Manchester. As his extract
from the Bike-Rider’s Guide to
the Galaxy points out, the most
demanding circuit in the universe
is located in the Rof mountains
on the planet Orhim. Due to a
freak rift in the fabric of space,
the entire circuit is uphill.
Copies of the game and
sweatshirts to the following: E.
Cook, Cwmbran; O. Sjostrand,

30 copies of the game go to
the following runners up: .
Green, Radlett; A. Ennis, Herne
Hill; J. Williams, Stoke-on-Trent;
C. Fyre, Codnor; J. Tunstall,
Hartlepool; A. Shaw, Nailsea; P.
Croxall, Farby; C. Broad,
Oldham; W. Sonner, Folkestone;
R. Stewart, Tinsley; E Turra,
Bologna; K. Young, Coventry; P.
Cheesbrough, Keswick; M.
Hatton, Morpeth; S. Ahmad,

Sweden; A. Alldrick, Coventry;
M. Shillaker, Corsham; S.
Whitehouse, Halesowen; R.
Sheppard, Chingford; R.
Stesevic, Yugoslavia; M.
Mobarak, Milton Keynes; T.
Chapman, Ashwell; H. Sandhar,
Wolverhampton; L. Porskley,
Sweden; R. Fleuty, Eastbourne;
M. Roberts, Burgess Hill; M.
Whiley, Knutsford; S. McRae,
Inverurie; M. Woods; M.
Lockwood, Huddersfield; J.
Williams, Stoke; P. Holland,
Wirral; A. Ennis, Herne Hill.

Crawley; J. Morris, Poole; P.
Williams, Rushton; S. Whitfield,
Beverley; P. Barker, Battersea; D.
Constable, Upmister; J. King,
Belgium; A. Charles, South
Anston; C. Macaskill, Alloa; A.
Brett, Broadmeadows; D.
Johnson, Stockport; T. Wells,
Stourbridge; S. Davies, Wyrtley;
J. Norris, Beckenham; J.
Salfarlie, Mitcham; P. Sandell,
Sweden.
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THE USER-FRIENDLY
- MAGAZINE FOR

CAMERA PEOPLE
EVERYWHERE
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News, pictures, advice, weekly camera
tests and regular big prize competitions ...
they re all in Amateur Photographer—and
it’s the leading market place for cameras
and photographic equipment.

Amateur
Photographer

At your newsagent every Tuesday 65p
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Whether you want to play along to it, do demo’s
and record with it, sing along and dance to it or
" MAKES just enjoy programming it — The Syntron A
Digidrum — Get It! — >
The Syntron Digidrum comes complete with a
hardware user pori connecior, audio out, ;
trigger out, easy to follow user's guide,
software with the first eight digital Thare is
samples including Crash Cymbal, A already a

Snare Drum, Bass Drum, Floor Tom, QAN BN W. WMV .., s0und sample

Hl TGm. Med ?@m] Qpen HI Hai, LA 8 NN A ‘ ¥ get in preparaﬁon which
Closgd HiHatand plogramming \“ will contain over 40 new
functions. The software samples including Syn Drums,

contains a complete set of ¢ Latin percussion, Hand Claps and

demonstration patterns NP many more for only £16.50! All purchasers
and songs — All this for \} of the Syntron Digidrum will receive details

o d S just £65.00 Inc VAT. _of the new sound samples as they become
' .MI C %375 availablelpius a FREE subscription to the SYNDROMIC
. . L. - USERBASE which includes a membership card and a FREE
S VL S R : quarterly newspaper on computer music and computer
Y 5 musicians written by leading music and computer journalists.
Please fill out and return the coupon below.

THE BBIG BBBLACK BEAT BBBOX

= ____._.______.._____>.<g_
?ITNERn?rN Dé@'.'g??nm.s P hEoyoltin I | would like further information | would like to order my Syntron
O SYILTon. L 9ICTUm 2l DXL ng on the Syntron Digidrum Digidrum(s)
professional digital drumcomputer |
(ol Lo ol Koo 2 ) G R T R VY [ 2 S el R e e e o G e o L D
Commodore 64. I brEee

Using ‘live’ digital sound samples
which are encoded onto software the |
user has a programmable drum
machine with a sound quality many
times the price. .

Easy visual grid programming, hear
the sounds you enter, 51 patterns
available in memory plus 10 songs
linking 100 patterns together are
possible with full copy, insert and
delete functions.

............................................................................................................................................................

Syntron Digidrum — Disk version @ £65.00 INC. VAT ...t s

— Cassette version @ £65.00 INC. VAT . qcviiimiiiusiunsssnsesnssssssssnsssssssssees

Please add £2.50 for packaging/postagelinsurance. -

| enclose a cheque/postal order — made payable to SYNDROMIC MUSIC — to the value

All orders should be sent to SYNDROMIC MUSIC, 35A Grove Avenue, London, N10 2AS
SYNDROMIC MUSIC GUARANTEE

Not to Bank your monies until the Goods are ready for Dispatch.

Please allow 21 days for delivery digi ever hear such a sound?

(@]
—4
[

MAIL ORDER = o o e -
ENTHAR 7 (80 TR)............ 16.9514.95 A VIEW TO AKILL ............10.99 7.25
pnorlcrlou scnmi BANJAX (80 TR.)..ooorioins 11.9510.95  WIZARDS LAIR oor.rrre e
BLUE RIBBON GAMES COMBAT LYNX.... .8.95 6.75
g:gﬁ ; :28 ;g: ..... ggg ;g THAT’S THE SPIR .5. 2%(0)
If you order goods from Mail Order advertise- ﬁoﬂéﬁfﬁ‘ﬁxﬁxaiéé"' ""Tgfgg gigg ;igg
ments in this magazine and pay by post in COMBAT LYNX....... .........8.95 6.76 7.25
advance of delivery, Your Computer will consider e e SR 228 738
you for compensation if the Advertiser should Eﬁf%’i Eﬁe’é‘fﬁﬁ 588 2;% oo
i i - UMBL R AR A amm mm A o - 1.95
become insolvent or bankrupt, provided that: T Le
(1) You have not received the goods or had your R S e
money returned; and RED MOON ... 580" CALIEN-8 . i 9.95 7.25
: . CASTLE QUEST -.12.95 8.95  COMBAT LYNX.......cocorerons 8.95 5.95
(2) You write to the Publlsher Of of Your WO s s e aeien 7.95 1.95 RED ARROWS (AM DISC) ..12.95 7.50
- . . FELIX & THE EVIL WEEVILS.6.95 2.50  RED ARROWS.........cccovnnnn. 8.95 5.75
Computer summarising the situation not T R — 7.95 595 WIZARDS LA i 8.95 678
earlier than 28 days from the day you sent KILLER GORILLA -..ccrvcrcrern7.95 2,50 RED MOOR. | O .80
your order and not later than two months ELECTRON e S =
from that dav RICK HANSON.......ccoenmrunens 9.95 8.25 KNIGHT LORE 7:25
. BOFFIN.......ccovsrenaessensemnonre-0.95 7.25 ROCCO .... 8 6.25
: . s NIGHTMARE MAZE ............. 2.50 2.25 TASWORD 484 (C g &
Please do not wait until the last moment to inform CASTLE ASSAULT 1o 2505225\ e oD ASICASS) 19 951898
us. When you write, we will tell you how to make COMBAT LYNX....coureuseenseese 8.95 6.75  TASWORD 6128 (D)..........24.9519.95
your claims and what evidence of payment is e 208 0anL L S ORE 6 S0t 0%k
required. WANTED: MONTY MOLE.....6.95 525  NODES OF YESOD .......o.....9.95 6.25
| 3 f d d E&N};ASJ&?OCENT ......... ggg g%g RED MOON .......cocceccneenceens.5.95 5.50
.................. 3 - RED ARROWS......cconvmsennnsssn8.95 5.75
We guarantee to meet claims from readers made O R aiin " BED ARROWS o 8.95 578
in accordance with the above procedure as soon STABGUAKE. .- -7.95 5.95 BLACKWYCHE ... 935 6.25
as possible after the Advertiser has been declared FAIRLIGHT ..... ..9.95 7.25  HARRIER ATTACK ; 4.50
z DUN DARACH ....ooovrmernssrnnss 9.95 7.25 ENTOMBED s 6.25
bankrupt or insolvent. ALIEN-8 .............. veen9.95 7.25  THING ON A SPRING........... 7.95 5.95
i ABU SIMBEL.....c.cocvnmmnessanes 7.95 5.95 COMBAT LYNX....o0oorrrrurennes 8.95 6.75
This guarantee covers only advance payment sent NODES OF YESOD .............. 9.95 6.25  WIZARDRY...........ooonn.9.95 7.25
in direct response to an advertisement in this
magazine not, for example, payment made in B D e UMD DS
response to catalogues etc., received as a result ‘m'm:: :fders mod ft;-O? periitam)
- . “gs eques payable to:
of answering such advertisements. Classified C & F ASSOCIATES
advertisements are excluded. and send to:
C & F ASSOCIATES (PCW), PO BOX 2, BIDEFORD EX39 3RE
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RESPONSE FRAME

Do you have a
problem related
to your micro?
Our team will
do their best to
help. Please
include only one
question per
letter and mark
it “Response
Frame’’.
Alternatively,
perhaps you
have an idea
you have an
idea you’d like
to pass on to
others. Why not
write to us with
your top tips?

[Sliiie

®l am developing a drawing
program for the Amstrad. How
can I move a pointer around the
screen without overwriting the
background? Also, could you tell
me how to incorporate pull-down
menus.

Simon Modi,

Prestel Mailbox.

Although it is not well
explained in the manual, the
Amstrad has four different
“ink modes” which
determine how a pixel or a
line interacts with colours
already on the screen. Ink
mode 1, XOR, the exclusive

OR option provides a simple
solution to your problem. In
this mode, drawing a line or
printing a character twice
has the effect of restoring
the original picture.

You can set the XOR mode
by including a fourth
parameter at the end of a
plotting command such as
Plot or Draw; or by Printing
control character 23. The
following program illustrates
the technique. Lines 10 to 30
create a background, Line 80
simply causes a delay.

10 FOR N=1TO 1000
20 PRINT “M”;

@I have been delving into the
depths of machine-code for a while
now and have met with a problem.
How do I simulate the pause
function but only allow one key to
continue the operations? For
example: If one was to save chunks
of code headerless one after the
other, how would I go about

making the system wait for, say,”

Capshift to be pressed, thus
continuing with the save?

Mark Plumett,

Thetford,

Norfolk.

The principle of pausing in
machine code is fairly similar
to Basic. Consider the
following:

10 LET I$ = INKEY$

20 IFI$ = “ ™ THEN GOTO 100

30 GOTO 10

40 STOP

100 REM continue with program
The way to do this in

machine code is to read the

keyboard and keep doing:so

in a continuous loop until

such time that the key

depressed is the one

required. So if you want to

save two blocks of

headerless code with a pause

0 equivalent in between, use

the following:

LD HL, START OF SAVE

LD DE, LENGTH OF CODE

ls_g;\. 255 (LENGTH OF LEADER)

CALL 04C2 (SAVE BYTES)

LD A, CODE OF KEY

30 NEXT

40 PRINT CHR$(23) + CHRS$(1)
50 TAG

60 MOVE 50,100

70 PRINT “TEST”;

80 FOR D=1TO 1000:NEXT
90 MOVE 50,100

100 PRINT “TEST”;

If you want to include pull-
down menus, | am afraid you
will have to learn machine
code. You'd need first to
store part of the screen, print
the menu, and then reprint
the original screen data.
Doing this from Basic would
be too slow.

Jim Taylor.

LOOP IN A, (254)

RRA

JR C, LOOP

LD, HL, START OF SAVE
LD DE, LENGTH

LD A, 255 (LEADER)

SCF

CALL 04C2 (S/B)

RET.

This routine works on all
of the outside keys. Here are
their values.

1 — 247

0 — 239

Q — 251

P — 223

A — 253
ENTER — 191
CAPS — 254

BREAKSPACE — 127
Craig Rawston

@In the June issue of Your
Computer you answered a letter
about a compiler for the Spectrum.

TOP TIPS

Anant Modi

38279 !-32“0‘ z

”
L

i3 TO 1. 2P
H

=

“P’ = S3ving code’

10 OZF FN S ia8) l:J—E i§=48=T=1
EF FH » ag 1

ieFN alas -P’Jaalu:

2; -g' ueeaoa FOR =300 70 1

: LeVAL 81 TO S

H =138 LET 1=

0
20 IF L THEN PRINT AT 16.0."%r
: 3ToP
PRINT AT 16,0

This short piece of machine code — 179 bytes —
which will list the current variables in memory. It
works on any Spectrum. Type in the program below
and run it. If there are no errors it will then save the
machine code it creates to tape.

The routine is leaded by LOAD *"" CODE but first
reserve memory with CLEAR 59999. To call LVAR from
Basic enter. RANDOMISE USR 60000.

Non-printable characters are handled by + CHRS n
+, where n is a character from 0 to 32.

IS eSO

t-pE
as

» TRLUL

2 €000 2 3 6 BOaD = ho6 03 = €3 T)
OOOOU IR AN b

nn ml-ul)l

T4
35
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You advised Softek’s FP-
Compiler, as it is the best vou
know. Please could you give me a
little more information on this
compiler, like what sort of speed
increase it has, how much user
memory it provides and how much
it costs.

S Smith,

Minster Lovell,

Oxon.

Basically the Compiler Pack
is made up of two separate
compilers F.P. and 1.S. The
“Floating Point” version
supposedly speeds up your
programs by 10 times (about
right) and the Integer version
between 200 and 500 times.

To be realistic the latter is

more like 5-10 time average.
Obviously the more

complicated the program is

the slower the compiled code
will be. Both programs fit
fairly high up in the memory
so a large chunk is available
to the user.

Although most operations
are catered for | would
disagree with Tim Hartnell
and say that ‘Blast’ from
Oxford Computer Systems
Ltd is far superior, but then
for £24.95 it should be. FP
will set you back around
£19.95 and is available in the
shops whereas Blast is only
available by post. The less
extensive but faster Softek
Computer, 1.S., costs £9.95.

Oxford Computer Systems
Ltd — 0993 812700; The Edge
— 01-240 1422/7877.

Craig Rawston.




SYNTHESISER

»David Walker ® Amstrad
@ Knighton, Powys

After typing in the listing
and successfully running
it several inputs will have
to be made before you can
make the program play
music.

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 to Your Computer exclusively.

You will input the The lower the number the
octave number. The attack | faster this happens. The
rate — how fast the sound | decay rate — how fast the
reaches its peak volume. sound drops to its

constant volume.

The release rate — how
fast when you have
released the key the
sound decays away. The
tone effect. You can
experiment with all the
preset sounds in lines
600-700 and alter them if
you wish. After these
inputs your keyboard will
be live.

i Snihesiser SN

50@ READ p%(x)
1 REM David Walker 1985 g%g Eg’ég :
2 REM Synthesiser - v
10 GOSUB 370 530 INPUT"attack rate (©-5)";attack
2@ EVERY 4,3 GOSUB 250 54% INPUT"decay rate (@-5)";decay
39 EVERY 4,2 GOSUB 299 550 INPUT"release rate (1-10)";rel
40 EVERY 4,1 GOSUB 330 5680 ENV 1,5,3,attack,2,-1,decay

50
69

FOR x=1 TO 13

IF INKEY(k%(x))=@ AND x<>cl AND x<>cZ A
x<>c3 THEN GOSUB 99

NEXT x

GOTO 5@

IF cl1=@ THEN GOSUB 19@ ELSE IF c2=@ THE
‘"IN GOSUB 150 ELSE IF c3=@ THEN GOSUB 2@9 EL
SE RETURN

108 IF x<>@ AND x=c2 OR x=c3 THEN RETURN
11¢ SOUND 129,p%(x),9,0,1, tone

120 SOUND 129,p%(x),10000,12,0, tone

130 cl=x

149 RETURN

150 IF x<>@ AND x=cl OR x=c3 THEN RETURN
160 SOUND 13@,p%(x),9,0,1, tone

170 SOUND 13@,p%(x),10009,12,0, tone

180 c2=x

192 RETURN

200 IF x<>@ AND x=cl OR x=cZz THEN RETURN
219% SOUND 132,p%(x),9,9,1,tone

229 SOUND 132,p%(x),10000,12,9,tone

230 c3=x

24@ RETURN

250 IF c1=0 OR INKEY(k%(cl))=@0 THEN RETURN

57% ENV 2,12,-1,rel

580 MODE 1

59@ INPUT"Which tone effect (1-15)"; tone
692 ENT -1,3,1,1,3,-1,1

619 ENT: =2:3,:251, 35 =7,

620 ENT -3,6,1,1,5,-1,1

639 ENT -4,6,2,1,6,-2,1

640 ENT =5,5,1,1,1%,=-1,1,5,1,1

650 ENT -6,2,1,1,4,-1,1,2,1,1

66D ENT =7:2,2;1;4,=-251,2,1;1

679 ENT -8,2,1,2,4,-1,2,2,1,2

688 ENT -9,5,1,1,2,-1,1,5,1,1,8,-1,1

699 ENT -106,3,5,1,3,-190,1,3,5,1

7% ENT -11)111‘1

71@ ENT -12,1,-1,1

729 ENT -13,20,1,1,10,-2,1

730 ENT -14,5,10,1,10,-5,1

T4DFENT = =15 5151 5165, = 171

75@ RETURN

760 DATA 71,60,63,61,62,55,52,54,44,46,45,

38,39

77 DATA 956,992,851,804,758,716,676,638,6
2,568,536, 506,478

780 DATA 478,451,426,492,379,358,338,319,3
?1,284,268,253,239

799 DATA 239,225,213,201,199,179,169,159,1
50,142,134,127,119

809 DATA 119,113,196, 199,95,89,84,80,75,71
,67,63,69

810 DATA 68,56,53,50,47,45,42,40,38,36, 34,
32,39

square, using the cursor

269 SOUND 129,p%(cl),9,12,2, tone
279 cl=0

2890 RETURN

290 IF c2=0 OR INKEY(k%(c2))=@ THEN RETURN
390 SOUND 13@,p%(c2),9,12,2,tone
310 c2=0

320 RETURN

330 1IF c3=0 OR INKEY(k%(c3))=0 THEN RETURN
349 SOUND 132,p%{(c3),9,12,2, tone
350 c3=0

363 RETURN

37@ DEFINT a-z

380 DIM p%(13),k%(13)

39@ FOR x=1 TO 13

493 READ k%(x)

410 NEXT

42@ MODE 1

430 INPUT"octave (1-5)";0

449 IF o=1 THEN RESTORE 77@

450 IF o=2 THEN RESTORE 78

460 IF o=3 THEN RESTORE 799

470 IF o=4 THEN RESTORE 800

480 IF o=5 THEN RESTORE 819

498 FOR x=1 TO 13

PILE-UP

P David Judge @ BBC
® Surbiton, Surrey
This is a strategy game for
the BBC model B — with
OS 12 — for two players. It
is played on a 10 by 10
board. Each player takes it
in turn to place a counter
of his or her colour onto a
square on the board.

To place a counter on
the board, you simply move
the cursor — a cross on

keys, and press the space
bar. You may also use
joysticks.

When there are more
than five counters “piled
up” onto a single square,
that square explodes, and
throws counters into the
surrounding squares. If
there are any of the
opponent’s counters in
these squares, then they
are wiped out.

The object of the game

the board — to the desired
(continued on next page)
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(continued from previous page)

T

is to take over the entire
board with your own
coloured counters.

The strategy of the game
is more complex than it at
first appears. For instance,
one strategy is to build up
a chain of squares each
containing five counters,
until you consider that it is
the right time to set off

the chain. Another strategy

is to explode squares as
soon as possible, in order
to take over a lot of the
board quickly.

The game is in two
parts. The first part gives
the game instructions,
while the second part is
the game itself. Type in
listing 1 and save it onto
the start of a cassette.
SAVE “PILE” <RETURN>
Then enter listing 2 and
save that after listing 1 on
the same cassette.

SAVE “PILE2" <RETURN>
Then rewind the cassette
and run the game by
typing: =
CHAIN “" <RETURN>
The game as written will
run on disc-based
machines without the
need for a downloader, as
there is sufficient memory
for the program to run
with Page set to &1900.
The program has not
been tested on an
Electron. However, if all

references to Mode 7 are
removed, the program
should run.

Listing 1 can, in fact, be
left out altogether.

If anybody would like to
play the game without
having to type it all in, a
cassette of the program is
available for £3.00 from me.
Please send a cheque or
postal order for £3.00 to:
David Judge, 39 Warren
Drive North, Tolworth,
Surbiton, Surrey.

1ZMODE 7
2@PROCintro
3@CLS

4@PRINT

S5@FCOR J=1 TO 2

6@PRINTTAB(12);CHR$(131);CHR$(131);CHR$(157); CHR$(1

32);CHR$(141); "Pile up
TONEXTJ
B8ZPRINT*’ "’
9@CHAIN "PILE2"
12@DEFPROCintro
112CLS
120PRINT
13@FOR J=1 TO 2

" ;CHR$(156)

140PRINTTAB(12);CHR$(131);CHR$(131);CHR$(157);CHRs (1

32);CHR$(141); "Pile up
15@NEXTJ
16@PRINT
17@PRINT"

*;CHR$(156)

This is the game ofPile up”

182PRINT’“"The game is for twoc players. Each player"”;
190PRINT"takes it in turn to place one of their"
20Q0PRINT"counters on the 1@ % 10 board.
219PRINT"When their are more then 5 counters on “

220PRINT"a space,

this space explodes and throws"”

230PRINT "counters into the surrounding squares.”
240PRINT"These squares will then take on the same";
250PRINT"colour as the exploding square.”
260PRINT"One player is blue, the other is red.”
272PRINT"The object of the game is to convert the";
280PRINT"whole board to your own colour."”
29@PRINT"There is an option for either joysticks"

32@PRINT"or keyboard play.

If the keyboard option”;

319PRINT"is selected, then use the cursor keys to";
320PRINT"move and the space bar to pick a square.”
330PRINT" HIT ANY KEY TO CONTINUE *;

340A%=GETS
350CLS
36@PRINT
37@PRINT"The rules:—"’
380PRINT"1)
39@PRINT"
4@@PRINT"
410PRINT"2)
4Z20PRINT"
43@PRINT"

You can only place a counter in an”
empty square, or one already "
occupied by one of your counters.”
With the joystick option, it is '
necessary to have one joystick for"”
each player."’

440PRINT"There are 3 options for the length of”
45@PRINT"each game, either short, medium or long.”’

460PRINT"
470A3=GETS
482ENDPROC _

1REM LISTING 2

HIT ANY KEY TO CONTINUE *;

120N ERROR MODE 3:REPORT:PRINTERL:END

20DIM B(11,11)

3@VDU23, 240, 255,255, 255, 255, 255,255,255, 255

4QFOR J=1 TO 11
5@FOR K=1 TO 11
6@B(J.K)=02

TONEXT K

B8ONEXT J
9@PROCstart
122TIME=@

112MODE2

120VDU: 23;8202;:0:9:0

13Pmovs=0
140PROCscreen

150PRINTTAB(15,1); "MOVES™
160PRINT TAB(15,6);"TIME"

170FOR JX=1 TO 1@
180FCOR JY=1 TO 1@

190IF B(JX,JY)<>@ THEN PROCsquare

2Q0@NEXT JY
210NEXT JX
220REPEAT

230PRINTTAB(15.3);STR$(movs);

240PROCtime
250PROCplayl
26@0PROCcheck
270PROCplay?2
2B80PROCcheck
29@movs=movs+1l
3@@PROCboard
31@UNTIL FALSE

320
33@DEFPROCscreen
340CLG
350VDU29,98; 112;
36@VDU19,1,7;9;:9;0;
37¢VDU19,2,.1;9;0;0;
380VDU19,3,4;9;2;9;
399GCOL 2,1

’

400FOR J=0 TO 800 STEP 8@

41QMOVE J,2:DRAW J,800
4ZONEXT J

430FOR J=@ TO 802 STEP 80

44QMOVE ©,J:DRAW 802,J
450NEXT J

46@ENDPROC

470
480DEFPROCplayl
490PROCdisp(1)
5@Pflagl=1

510@IF key THEN PROCkeys ELSE PROCjoyl

S20B(JX.JY)=B(JX,JY)+1
539PROCsquare
S54@ENDPROC

550

S6@DEFPROCplay2
S57@PROCdisp(2)
560flagl=-1

590IF key THEN PROCkeys ELSE PROCjoyZ

600B(JX,JY)=B(JX,JY)-1
619PROCsquare
6Z@ENDPROC

630

64@DEFPROCjioyl
65@JX=1:JY=1
66@OREPEAT
679PROCt ime
6B0PROCcross
6SOA1=ADVAL (1)
TOOAZ=ADVAL(2)
710A3=ADVAL(3)
T2084=ADVAL(4)
730F@=ADVAL (@) AND 3

740IF F@=1 THEN PROCcross:GOTO 820
750IF ((Al>30000 AND Al<35020) AND (A2>38000 AND AZ<

35000)) THEN 6390

760IF (Al1<1202 AND JX=18) OR (Al>6@200 AND JX=1) OR
(A2>60200 AND JY=10) OR (A2<190@ AND JY=1) THEN 690

779PROCcross
T78BIF Al1<1220 JX=J¥+1

110
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79@IF Al>60000 JX=JX-1 167@DEFPROCchange
80OIF A2<1000 JY=JY-1 168BIFJ1<1 OR K1<1 OR J1>10 OR K1>1@ THEN ENDPROC
810IF A2>60000 JY=JY+1 169@8JX=J1:JY=K1
820UNTIL F@<2 17@QIF J1=J AND K1=K B(J.K)=flag:PROCsquare:ENDPROC
830 IF B(JX,JY)<@ THEN 660 171@0IF SGN(B(J1.K1))<>flag THEN B(J1,K1)=flag:PROCsqu
84@ENDPROC are: ENDPROC
850 1720B(J1,K1)=B(J1.K1)+£flag
86@0DEFPROCkeys 173@PR0OCsquare
87@JX=1:JY=1: ¥FX15 174ZENDPROC
8BZREPEAT : PROCt ime: PROCcross 1750
890A=GET 176@DEFPROCt ime
S@WIF A=32Z THEN PROCcross:GOTO 580 177@T1=INT(TIME/190)
910IF A<136 OR A>139 THEN 850 178@T2=T1 DIV 6@
920IF (A=136 AND JX=1) OR (A=137 AND JX=10) OR (A=13 179@T3=T1 MOD 6@
8 AND JY=1) OR (A=139 AND JY=1@) THEN B892 180@T28=""
93@PROCcross 181@IF T2<1@ THEN T2$="@"+RIGHT$(STR$(T2),1) ELSE T2$
94QIF A=136 THEN JX=J%X-1 =RIGHT$(STR$(T2).2) :
95@IF A=137 THEN JX=JX+1 182@T3$=""
96@IF A=138 THEN JY=JY-1 1830IF T3<10 THEN T3$="@"+RIGHTS$(STR$(T3).1) ELSE T3$%
97@IF A=139 THEN JY=JY+1 =RIGHTS$ (STR$(T3).2)
9BPOSCLIA=32 1840T4$=T28+":"+T38
99BIFB(JX,JY)<>@ AND SGN(B(JX,JY))<>flagl THEN 880 1850PRINTTAB(15,8): T4%
12BBENDPROC 186@ENDPROC
1219 1878
1220DEFPROCcross 188@DEFPROCend
R L e As 1890IF chk=10@ THEN COLOUR 2 ELSE COLOUR 3
S G Pk 1970PRINTTAB(15, 12)
1852GCOL3. 1 pl ik " X g 5
1GEPMOVE CX-20. CY 1920IF chk=-1@@ THEN PRINT“BLUE": ELSE PRINT"RED “;
THTODRAR CRE20 OV 193@FOR K=1 TO 1¢@@:NEXT K
1080MOVE CX. CY-20 194@PRINTTAB(15,12);" B
1290DRAW CX.CY+20 195@FOR K=1 TO 1@@@:NEXT K
1100ENDPROC.. igggUNTILFALSE
ii%gDEFPROCioyZ 1982DEFPROCsquare
1136JX=1: JY=1 19909012
1158PROCt ime 20123Y1=((JY-1)*8B@)+60
116@PROCcross 292ZM0VE JX1,JY1
117@A1=ADVAL (1) 2030IF B(JX.JY)>@ THEN GCOL @,2 ELSE GCOL @,3
118@A2=ADVAL(2) 2@491IF B(JX,JY)>=5 THEN GCOL 0.9
119@A3=ADVAL(3) 20501IF B(JX,JY)<==5 THEN GCOL 9,12
1200A4=-ADVAL(4) 2@6@PRINTCHRS ( 249) ;
1212F@=ADVAL (@) AND 3 2079GCOL 2,1
12201F F@=2 THEN PROCcross:GOTO 1300 200PIOVE SR XA :
12301IF ((A3>30000 AND A3<35000) AND (A4>3@202 AND Ad< 2@9@PRINTCHRS (ABS (B(JX,JY))+48):
3500@)) THEN 117¢ 2120VDU4
1240IF (A3<12@0 AND JX=12) OR (A3>60228 AND JX=1) OR gi%gENDPR°C
(ggggggggcgggsav-1z> OR (A4<12@@ AND JY=1) THEN 1170 A S et
126B1IF A3<10008 JK=JX+1 gigggk§ﬁgg§gT e
12701IF A3>60000 JX=J%X-1 o you want sound (Y/N)":
12801F A4<1090 JY=JY-1 ‘ T o
129Q1F A4>60000 JY=JY+1 =
13@@UNTIL F@<>0 218QUNTILAS$="Y" OR As$="N"
1319IF B(JX,JY)>@ THEN 1140 2190IF A$="Y" THEN 2220
132@ENDPROC 2200%FX210, 1
1339 2210G0TO 223@
134@DEFPROCboard 2220%FX210,0
135@chk=0 2230PRINT’*?
136QFOR J=1 TO 1@ 2240key=FALSE
1370FOR K=1 TO 10 225@PRINT
138@1F B(J,K)=0 THEN 1400 226@PRINT"Would you like a :- 1 Keyboard game”
139@IF B(J,K)<® THEN chk=chk-1 ELSE chk=chk+1 227@PRINT" 2 Joystick game"
14@@NEXT K 228PREPEAT:A$=GETS$:UNTILAS="1" OR A$=z"2"
141ONEXT J 229QIF A$="1" THEN key=TRUE:XFX4,1
142@01IF chk=12¢ OR chk=-12@ THEN PROCend 230@PRINT’"*
143QENDPROC 2310PRINT "Would you like a :- 1 long game”
1440 2320PRINT" 2 medium game”
1458DEFPROCcheck 233@PRINT” 3  short game”
146@change=@ 234PREPEAT
147QFOR J=1 TO 1@ 2350A$=GETs
1482FOR K=1 TO 10 236@UNTILAS="1" OR A$="2" OR A$="3"
1492IF B(J,K)>-6 AND B(J.K)<6 THEN 1590 23701IF As="1" THEN ENDPROC
15@@IF B(J,K)<=-6 THEN flag=-1 ELSE flag=1 238QIF A$="2" THEN max=4@ ELSE max=80
1518FORJ1=J-1 TO J+1 2390FOR J=1 TO max
152@FORK1=K-1 TO K+1 24@@X=INT (RND (1) %1@)+1
153@IF RND(1)<.8 THEN PROCchange 241GY=INT(RND(1)*1@)+1
154@IF J1=J AND K1=K THEN PROCchange 2420IF B(X.Y)<>@ THEN 2400
1550NEXT K1 243@val =INT (RND(1)%4)+1
156@NEXT J1 244QIF RND(1)>.5 THEN val=valx-1
157@change=1 245@B(X,Y)=val
158@SOUND ©.-15,5.10 246@NEXTJ
1590NEXT K 24 7@ENDPROC
16@@NEXT J : 2480
1618IF change=@ THEN ENDPROC 249@DEFPROCdisp(p)
1620PROCt ime 250@IF p=1 THEN COLOUR 2 ELSE COLOUR 3
1630PROChoard 2510PRINTTAB(Q.0): "PLAYER “;p;" "
164@GOTO 1460 2520COLOUR 1
165@ENDPROC Z53@ENDPROC
. 1660
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LABELS

»M Payne ® Spectrum
® Milton, Stoke-on-Trent

This program allows labels
to be used on the
Spectrum. It is written in
such a way that it may be
used with a line
renumberer thus adding

greater versatility to
program development. By
using meaningful labels
you can forget about line
numbers and settle down
to writing some readable,
structured programs.
Points to note:

@ A label is stored as a
variable containing the
value of the line number
on which it appears.

® A label is defined by a

Rem statement followed
by an asterisk followed by
the label name.

@ No other text may appear
with a label — each label
must have a line of its
own.

® This program must
precede any program using
labels.

@ Labels must not be longer
than 20 characters.

The program is searched
for label declarations, and

when found, the label
name is poked into the Let
statement on the second
line. This statement is
then executed and the
search continues until the
end of the program.
Note — the Go Sub
statement, and the For
z=0TO O Step 0
statement are methods of
avoiding direct jumps
involving line numbers.

3 LET
1@ LET
29 LET
25 FOR
3@ LET
49 LET
5@
55
69

62
65
70
75

NEXT n

1 LET pointer=90

2 LET payney
pointer<>@ THEN RETURN
start=26+PEEK 23635+256%PEEK 23636
pointer=start-26
nextaddr=pointer
z=@ TO & STEP @
pointer=nextaddr
nextaddr=pointer+PEEK (pointer+2)+256%PEEK (pointer+3)+4
IF PEEK (pointer+5)<>CODE "x" THEN GO TO 109
LET length=PEEK (pointer+2)+256%PEEK (pointer+3)-3
IF length>29 THEN PRINT "label error - line
)+256%PEEK pointer,stoprun
FOR n=1 TO length
POKE start+n-1,PEEK (pointer+5+n)

=PEEK (pointer+1)+256%PEEK pointer:

FOR n=length TO 19

examplel=";examplel
REM label must apper on its own line

80 POKE start+n, 32
85 NEXT n
9@
100
119 REM
126 REM
139 REM Payney 1984
14@ REM
150 REM
100@ REM next line is a label
1085 REM *examplel
191@% PRINT "
1920 REM Xerror:

GO SUB 1+PEEK (start- 25)+256*PEEK (start-26)
IF pointer<PEEK 23627+256%PEEK 23628 THEN NEXT z

IF

"; PEEK (pointer+l

SQUIGGLE

»Robert Bain ® Spectrum
® Dorset

Squiggle is about 8K long.
the game has no machine
code. When first run, it
may look simple but in
reality it is fairly complex
and many hours of fun can
be obtained from it.

The idea of Squiggle is
to complete a continuous
line from the top left-hand
corner of the board to the
bottom right-hand corner,
or to force your opponent
off the edge of the board.

All the player is required
to do is input the letter of
the piece he/she wishes to
place at the end of the
line and the computer will
do the rest.

As the first piece is
placed to the right of the
start square placing piece
Y will automatically lose
the player the game.

A running score is kept
of how many games each
player has won and if
different players want to
play the names can be
changed and the scores
reset.

Squiggle.

NNz AR
AT AT [vour movs -

3 7T |ROBERT

. RS {;4’\21 MOUES HADE 30
N i

AP
.\:._

SLUTGGLE
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10 REM =2x2:=2:% SQUIGGLE FOR THE
SPECTRUM & SPECTRUM+ ¥¥¥3%

20 REM =x:x++3* BEY ROBERT ERIN @
iS JUNE 1985 3==%3%

S0 BORDER 1: HQP:Q L INK SR e
LS : POKE 25858,

4G GO SUB 9@09 GO SUE 8S90e0: &
o SUB 7o00

S®@ CLS : PRINT AT €,0; FLASH 1
-§¢STQPT) AT 11,0;"5TRARTS THIS

60 PRINT #0; INUERSE 1; INK S;
“PRESS R KEY TO PLAY."
7@ IF INKEYS="" THEN GO TO 70
80 PRINT u@ AT 1,0;
. LET pLHYERSETQR—
85 LET ﬁUEb Q: LET AX=1rCCEER R
gl S lEET S Xe L < i g
LET Yi=1l: FOR
TO &: LET RIiR,
T A: LET Htl1.1 3
90 PRINT AT £ 2
YER) : BEEP .1,1Q
100 OUVER 1: LET INKEYS
110, IF Z§1iXE5N0 > Z" THEN GO
TO 190
120 IF Z$="X" THEN PRINT AT X
;EE(1) ;AT X+21,Y :;RA%1(2): LET R(8X
AY) =1
130 IF Zg="Y" THEN PRINT AT é,Y
X

W=t
<

|

(8
=

- X
[

"

=

m nm

Q: X
G0 SUE 6000
INK S;P&(PLA

;B8 (1) ;AT X+1,¥,Bs(2): LET Al
AYl =2

149 IF Z%="Z" THEN PRINT AT X,Y
;CE(1) ;AT X+#1,Y:C%(2): LET RAI(ARAX,
H"Y) =3 :

150 OVER ©: GO 7O S000

160 IF PLAYER:*Z2 THEN LET PLAYER

170 PRINT AT §,28; INUERSE 1;MU
ize GO TS0

b T LT LE]
3020 FRINT BT A,B; INK c;"E n..

UIGGLE.

303@ RETURN

304@ RESTORE 3050

3045 READ A: RERD B: IF R=2S5 TH
EN RETURN

3050 PRINT AT R+1,8+3; INK 0;"'R"
: PRINT AT A,B+2; INK C;"R"

<26 DATH £,9,6,1,6,2,7,0,8,0,8,
1,6,2,9,2,10,0,10,1,10,2,7,4,7,S
:¢,6,8,4,8,6,8,4,9,5,9,6,10,6,11
.6,12,6,12,7,7,8,7,10,8,8,8,10,9
:8,9,9,9,10

207@ DATR 5,12,7,12,8,12,9,12,7,
14,7,15,7,16,8,14,8,16,9,14,9,15
»9,16,10,26,11,34,11,15,11,16,7,
186,7,419,7,20,8,18,8,20,9,18,9, 19
,9,20,10,20,11,18,11,19,11,20
308@ DATA S5,22,65,22,7,22,8,22,9,;
22,9,23,6,25,6,26,6,27,7,25,8,25
,8,26,8»§7,9.25,1@,25,10,26,1@,2

4220 PRINT AT ©@,10;Ps(PLAYER)

4030 IF WUIN=1 THEN PRINT AT 2,0;
INK 4; "LOSES THE GRME BY GOING

OFF THE BORRD."

4040 IF WIN=2 THEN PRINT AT 2,0;
INK S;“WINS THE GAME IN " MUES;

406Q@ IF WIN=1 THEN LET PLAYER=PL
BYER+1: IF PLAYER>2 THEN LET PLA
4070 LET S(PLAYER) =S (PLAYER) +1
4080 PRINT RT &,@; INK 3;"GRMES
WON SO FRAR"

4090 PRINT AT 10,1; INK 5;P8s(1);
5'3*1) INK 6;AT 12,1;P$(2); "
(2)
¢;ea PLOT 0,95 DRAU 120,@: DRAW
?,-25: DRAW -120,0: DRAV 0,25
PLOT 88,96: DRAU 0,-25
4110 FPLOT ©,83: DRAW 120,0

4120 PRINT 80; FLRSH 1;" PRESS “DO you want instructions 7"
(SPACE> TO PLAY AGARIN. " 325 IF INKEY%="N" THEN GO TO 71
4130 IF INKEY%<>" " THEN GO TO 4 5

120 7026 IF INKEY$="Y" THEN GO TO 70
4140 PRINT #Q;AT 1,09;"ARE THE PL 3@

AYERS THE SRAME 7. - 7827 GO TO 782S

415@ LET Z$=INKEYS 7030 LET HR=0: LET B=4: CLS : GO

4160 IF Zg="Y" THEN LET STRRT=5ST SUB 30200:
RART+1: IF START:2 THEN LET START

PRINT BT 3.4; INK 2:"B

=1 7035 PRINT “°" The idea of SOUIG
4179 IF Zs="Y" THEN GO TO 50 GLE 15 quite simple. ALL 4you ha
4180 IF Zs="N" THEN RUN ve to do is complete a continu
41990 GO TO ¢1SB QUs Line from the top Left hand

S000 REM isiNCINesite corner of the board to the botto

S¢1@ BEEP .5.39 ® right hand corner, or force y
S@20 GO TO 4990+R (AX,RAY) =40 QUr opponent off the edge.,"”
S030 IF X1<¢X THEN LET X1=X: LET 7048 PRINT ‘" There are three pa
Yiz=¥Y: LET RAX=RX+i: LET X=X+2: GO eces whxch may be placed they
TO S15S0 are -

S040 IF X1>X THEN LET X1=X: LET 705@ PRINT At S ',Rllll, Yo 2By
Yi:Yé ggT AX=RAX=-1: LET X=X-2: GO (l). Z .CS(l] PRINT e 2;'95(
TO 1 g

S050 IF YicY THEN LET X
YaAsX: LER AY:=RY*1: LET
T0 5150

B%( Cs(
S ST aBGQ PLOT 15, 2_, DRQU 16,0: DRAY
+2: GO _©,16: DRAY -16 @: DRAW 0,-16
7070 PLOT 63,23: DRAW 15,0: DRRAW

1=X
Y=Y
S060 IF Y1:Y THEN LET “¢=§: LET @,16: DRAU -16,0: DRAY B -16

Yi=Y: LET AY=AY=-1: LET

2. GO 7080 PLOT 111,23: DRAU 16,0: DRA

TO S150 U 9,16: DRAU -1u Q: DRAW a -16
SO70 IF Xi<X THEN LET Xl1l=X: LET ?090 PRINT 80; FLRSH 1; INK 2; P
Yi=Y: LET AY=RY=-1: LET Y=Y-2: GO APER 5;"" Press any key to cont

TO $150 inue.

SP8@ IF Xi>X THEN LET Xi=X: LET 7100 IF INKEY&="" THEN GO TO 71@
Yi=Y: LET RY=ARY+1: LET Y=Y+2: GO 0O

TO 5150 7116 CLS PRINT “ As the first
SP90 IF Y1<Y THEN LET Xi1=X: LET pigce will Be pPlLaced to the
Y1l=Y: LET RX=AX-1: LET X=X-2: GO0 right of the startsquare, placin

TO S150 g piece ‘Y wilil autoaat cally
S100 IF Y1>Y THEN LET Xl1=X: LET L0Se the game for dou."

Yi=Y: LET RAX=RX+3i: LET X=X+2. GO0 7120 PRINT ‘" When 4ou plLay the

TO S1S0 ame all you have 10 do is tell

]

5110 IF X1<X THEN LET X1=Xs LET he COompuU
Yi=Y: LET AY=RAY+1l: LET ¥Y=Y+2:. GO Ld Llike 1
TO S150 ter will
5120 IF Xi»X THEN LET X1=X: LET 713@ PRIN
Yi=Y: LET AY=AY-1: LET ¥Ys=¥Y=2: GO ﬂPER S5
TO S1850 ax

1eér which piece you wou

o pPLace and the COmPU

do the rest.”

T #0; FLASH 1; INK 2: P
Press space to pla

=130 IF Yi1cY THEN LET Xi=X: LET ?140 IF INKEY%<>" " THEN GO TO 7

Yi=Y: LET AX=RAX+1: LET X=X+2: GO

40
TO S1Se “150 INPUT “YOgR NAME PLERSE PLA

5140 IF Y1>Y THEN LET Xl=X: LET

$(1)

Y1l=¥: LET AX=AX-1: LET X=X-2: GO r160 INPUT YOUP NRME PLERSE PLA
)

TO Si1S@ YER 2
S150@ IF X<1 OR X>16 OR Y<«1 OR Y> 7170 FOR

(2
=1 To ? IF LEN P$(R)>

16 THEN LET WIN=21. BEEP 1,-25: G 10 THEN LET PE(R)=P%(A, TO 1@)

0O TO 4000 7180 NEXT A: CLS : RETURN

S160 IF X=15 AND Y=15 THEN LET U goee REM IEENCENEE

INz2: 60 TO 4000 801Q@ DIM 9512 2): DIM B%(2,2): D
5170 IF R{AX,AY! ¢»® THEN GO TO 5 IM C$(2,2): DIM R(8.,8): DIM S(2)
220 : T s DIH psie 1@)

5180 LET MUES=MUES:+1: LET PLAYER 8020 LET AS(1)="_1 ": LET AS$(2)=

=PLAYER+1 sk

5199 30 TO 150 8@30 LET Bs(1)="J LET Bs(2) =

6000 REM £ d

5010 OVER ©: CLS : FOR A=7 TO 13 80Q40 LET Csi(13="_\": LET Cs(2)="
8 STEP 16: PLO. R,35: DRAW 0,128 =

- NEXT A 3050 LET S5(1)=0: LET S5(2) =0

5020 FOR A= 39 TO 168 STEP i6: PL 8078

START =1

OT 7,R: DRAW 128.,8: NEXT 8998 PETURN

6030 PLOT 3,35: DRRAU 137, 0 DRRL

©,137: DRAW -137,0: DRAU 9,-137 9010 RESTORE 9030 FOR AR=USR "R"

8040 PRINT AT 1,186;"X “;A%(1);" TO USR “L"“+7

Y “;B%(1);" Z ";C%(1): PRINT RT 9020 READ B: POKE A,B: NEXT A
e,20;R%(2) ;" “iBEL2) ;" “;Cs( 9038 DPRTR ©,1,1,1,1,1,1,255,0,12
2) 8,128,128, 128 128, 128 254

805@ FOR R=159 TO 239 STEP 4@0: P 9040 DATAR 255,1,1,1.,1,1,1,1,254,
LOT R,151: DRAY 16,0: DRAW ©,156: 128,128,128,128,128, 128, 8

DRAW =-16,0: DRAW 0,-158: NEXT A 8050 DARTA

5050 PRINT AT &.18; INK S5;"YOUR 28,125.0,

9,1,1,3,3,6,28,2¢8,B,1

.8, B =}
HOVE : -' 2060 DRTR 224, 0,0,0,1,1,1,30,S

607@ PRINT AT 7.19; INK 6;"MOVES 6,96,192,

192, 128 125,128

MADE SO";AT 3,22, "FAR = “;MUES 9a7e DRTR 9,1.1,e ,0,0,224,0,12
8120 PRINT RT 1,1; OVER 1;Rs%(1); 8,128,192,1%2.,96, 56,39

AT 2,1;A%$(2);RT 15,15;R%$(1);AT 1 9@86 DATA 248,28,6,3,3,1,1,1,6,0
6,15, A% L2} ,0,0,128, 128 128

6130 LET A=18: LET B=4: LET C=4: 9090 RETURN

LET D=1@: CO SUB 500 9997 STOP

9998 RANDOMIZE USR 1S363: REM
RUCTION ERASE "SQUIGGLE"™

C=4: GO SUB 3040 9555 RANDOMIZE USR 15363 REM
§,3; INK 5; FLASH -SRVUE “SQUIGGLE" LINE

CHARACTER an interrupt routine to give | and then customise them,
three character sets on to start with a blank set,

DES’GNER the screen at once, several | or to retain the set already
short machine-code in memory — the memory
routines, and allows for area used for the new
®RA Mason ® CEM-64 saving and loading of characters is 12288 —

® Alton, Hampshire

character sets. 16384 or $3000 — $4000.
This is a utility program to There are three choices The section of the
help in the design of a at the start of the character set which may
new character set. program, to copy all the be re-designed is the
It uses all eight sprites, | Commodore characters alpha-numeric area of

upper/lower case, a total
of 128 characters.

As the character is
designed the
corresponding character
on screen is changed. The
green set is to select the
symbol to be changed, the
black set beneath is the
new set. The program

| requires the use of a

(continued on next page)
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joystick in port two.

Once the new set has
been saved to tape or disc
it may be loaded into any
future program by LOAD

“name”,device,1. As the new|

Character designer.

1 REM [CHARACTER-SET DESIOGNER BY R.
A.MASON (198532

21
3z
4 REM (MACHMINE CODE ROUTINES:
]
5 REM ([SYSA91S2(SCR0R) = INTERRUPT
]
& REM [(SYSA9272(#CR78) = PLOT
3
7 REM (SYS49301(3CR93) = IERO SET-
DATA b |
B8 REM (SYS49394(sCRAC) = MOVE COMM
ODORE SET 2
9 REM (SYSA9397(SCOFS) = TURN INTE

RRUPT OFF )
1@ REH (SYS494IB(sC116) = INPUT
b

11 REM [8YS549451(sC126) = SAVE

bl
12 REn (SYS49472(2C140) = LOAD

3
13 2
14 1
19 REM (SPRITE AND MACHINE CODE LOA
DER)
29 POKES2,46:POKESS, 46
3@ POKES3269,0:POKESIZ81,0
48 GOSUBTDR
58 PRINT:PRINT"PLEASE WAIT...*
&R GOSUBS7R
78 FORC=0TO7:POKE122080+8# (I3+255) +C
DI NEXT
99 REM (MAIN PROGRAM)
18¢ GOSuUR1@ee
118 GOosuB11@@ \
120 GOSUB1202
132 ONAGOSUB1TES, 1788, 1758,1928
148 IFKP=]THENKF=0:60T0132
15@ IFEN=1THENSYS49397:END
16@ IFRS=1THENARS=0:CLR: COTO10&
178 GOSUB12DS
182 GOTO13Q
499 REM (SPRITE DATA]
S08 DATA252,0,8,252,0,0,252,0,
S81 DATA®,252,0,0,252,0,0,252
S82 DATAR,8,252,0,0,252.0.08
503 DATAD,0,0.0,
584 DATAR,0,0.08,
Sa% DATAR,0,0,0
S@6 DATAR,.9,0,.2
S@7 DATAR,0,0,Q,
S@8 DATA2SS,0,0,
@9 DATAR,24,08,0
510 DATAR,0,0,
511 DATAR.D.08.

o

-
-c.n

B

Ne # »
seN

GUQQQBQBQPOGOUDGQUG

e mn s

522 DATAR,0,9,0,
S2T DATAQ,0,@,0,
524 DATA252,0,0.

080800~ 0006

-
N &
- -
“
N
-
=

B
3

- - .
e a8

BEREE B G-
snaenese

534 DATA®,.Q,23,255,232,46,30,244
535 DATA4S.252,244,46,62,244,45,254
536 DATAR44,11@,252,118,111,255,246
L1112

537 DATALS,.206,111,255,246,96,0,6
S38 DATA96.0,6.0,0,0,0,0

539 DATAR,0,0,0,0,0,0,24

5S40 DATAC,0,0,0,0,0,2,0

541 DATA®,0,0,0,0,0,0,2

542 DATAR.D,23,255,232,46.28,244
843 DATAS- ,251,116,46,62,244,456,251
S44 DATA116,110,252,246,111,255,246
2112

=4S DATA112,14,111,255,244,96,0,6
S46 DATA96,0,6,0,0,0,08,0

547 DATAQ,.0,0,0,0,0,0,24

S48 DATAR,0,0,0,0.0,0,08

549 DATAR,0.0,0,0,0,0,0

S50 DATAR,D,23,255,232,46,24,116
551 DATA46,251,244,46,56,116,46,255
552 DATA116,118,248,246,111,255,246
W112

553 DATAIS.206,111,255,246,96,0,6
DATA95,8,46,8,0,2,2,2
DATAD,.9.0,0,2,8,8,24
DATAR,D2,0,2,0,8,0,0
DATAG,8,2,0,0,2,8,0
DATAR,B,23,255,232,46,24,116
DATASS, 255,116, 46,62,244,46,253
DATAZ44,110,251,246.111,255,246
s

g4gdgng

.

set is in the area normally
used by Basic it must be
protected by
POKES52,48:POKES56,58. This
will reduce the amount of
memory available to the
Basic user. To switch the

Commodore set out and
the new set in the
following command is
necessary: POKE53272,28
then select upper/lower
case by CHRS$(14) or
pressing Commodore/Shift

keys.

| advise saving the
program after typing it in
as the program relies
heavily on pokes, and just
one mistake might cause a
crash if run. ®

561 DATALIS] ,206,111,255,2456,111,255
246

S62 DATA111,255,246,111,255,246.8.0
563 DATAS,.0,0,0,0,0,8,24

564 DATA24330

570 FORC=@T0S11:READD: POKEL1776+C.D
1 T=T+D:NEXT

575 READD: IFD<>TTHENPRINT: PRINT"ERR
OR IN DATA (PART 1)":STOP

S99 REM (MACHINE CODE DATAY

430 DATA169,127,141,13,229,169,52,1
41

601 DATARR,3,169,192,141,21,%,189
&02 DATAI70,141,10,208,169,27,141,1

r
603 DATAZRB.169.129,141,26,208,96,2°

684 DATAL69,1,141,25.208,173,18.208
405 DATAZO1,170,248,.21,201,218,240,
38
606

DATAZR1 . 255,240,47,173,13,229,4

&6B7 DATAL ,240,3,76,49,234,76,188
608 DATA2S4,169,13,141,32,206,141,3

DATAZ28,169,23,141,24,208,169,2
DATA141,18,200,208,223,234,1469,
DATA141,24,208,169,255,141,18,2
DATA288,210,234,169,0,141,32,20
413 DATA141,33,208,1569,21,141,24,20
614 DATAL69,170,141,16,208,206,189,
615 DATA32,25@,174,32,158,183,138,7
616 DATAS2,253,174,32,158,183,138,7

617 DATAS2,247,174,104,168,184,170,
E:B DATAI2,240,255,96,234,169,0,1468
419 DATALZS,251.162,48,134,252,162,
::B DATAL4D,251,200,200,231,230,252
;22‘:2007‘&289.246.96.23‘.120.169.!27.
:n;; DATAL3,220,173,14,220,41,254,14
:23 DATAL14,220,1485,1,41,251,133,1

424 DATAL169,.0,168,133,251,133,253,1
2§S DATA2@8, 134,252 ,162,48,134,254,
;;: DATAL16,177,251,145,253,200,200,

627 DATAZID,232,230,254,202,208,242

628 DATAL,9.,4,133,1,173,14,228
629 DATAT,1,141,14,220,169,129,141
438 DATAL13,220,88.96,234,169,127,14

631 DATAL13,220,169.9,141,26,208,32
632 DATA21,253,169,129,141,13,220,1

433 DATAG,141,32,208,141,33,288,149
634 DATAZ1,141,24,2908,96,2374,160,0
635 DATAS2,207,295,201,13.240,6,153
636 DATAD,194,200,208,2437,152,141,1

437 DATAL194,96,234,32,75,193,169,0
&38 DATAL133,251,167,.48,133,252,169,

639 DATA162,0,160,54,32,216,255,96
&40 DATAZ2,75,193,169,0,170,168,32
&5%1 DATA213,255,96.169,1,166,2,1460
642 DATA1,32,186,255,173,16,194,162
&4 DATAD,160,194,32,.189,295,96.0
&£44 DATA72362
450 FORC=QTO3S1:READD: POKE4?1S2+C,D
2 T=T+DrNEXT
6335 READD: IFDC >TTHENPRINT : PRINT “ERR
OR IN DATA (PART 2)~:STOP
899 REM C(TITLE)
920 PRINTCHRS$ (147)CHRS (J@) "CHARACTE
R DESIGNER™ 1 RETURN
999 REM (SET SELECTION SCREEN]
1290 SYS49132: POKESI269,0
1205 GOSURYee
1910 PRINT:PRINT"SELECT: "
1815 PRINT-COPY COMMODORE CHARACTER
g.=C"
1828 PRINT*ZERO CHARACTER DATA

-
1825 PRINT*RETAIN EXISTING SET

- R"
123@ GETAS: IFAS<>""THENIR3@
1035 FORC=@T0&:P1=1104+C:P2=PEEK (P)
)
1040 IFP2>120THENPONEP ,P2-128: NEXT
:G0TO1R3R
1845 IFP2<128THENPOKEP] .P2+128: NEXT
:GOTO1R3R
1050 IF (AS<>"C~ANDAS< > "I"ANDAS{>"R"™
) THEN1@39
1055 IFAS="C"THENSYSA5324
1868 1FAS=~Z-THENSYS49301
18465 SYS49152

1870 Y1=88:X1=172:Y2=82:X2=178

1075 RETURN

1099 REM [COMMODORE AND DESIGN CHAR
ACTERS)

1128 PRINTCHRS (30):C=32: X=16: Y=
1185 FORFLAG=GTO1

1118 FORV=BTO3:FORH=BTO31:8Y549272¢
X4V, ¥Y+H) : PRINTCHRS (C) 1 1 C=Co 11 NEXT:N
EXT

1115 X=21:C=32;POKESSS,B: NEXT

1128 PRINTCHRS (1S3)CHRS (19)

112% RETURN

1199 REM (MODE SELECTION SCREEN)
1200 RE=Q:FORC-QTO159: POKEL 104+C,32
sNEXT

1205 PRINTCHRS (1S51) 1 SYS49272(2,1)3F
ORC=@T07: PRINTCHRS (175) ; s NEXTzPRINT
1219 FORX=@TO7:PRINTCHRS (17@) ; : FORY
=QT07: PRINTCHRS (186) : tNEXT: PRINT:NE

XY

1211 PRINTCHES (30)CHRS (I2) ; : FORC=0T
O7:PRINTCHRS (10@) 3 : NEXT: PRINT “ZEROD
ATA™

1212 PRINTCHR$(32) ; s FORC=BTO7: FRINT
CHAS (100) ; s NEXT: PRINT*COMPLETE"
1213 IFRE=1THENPRINTCHRS (1510 :RETUR
N

1213 SYSA9272(3,.23): PRINT“SELECT:"
1220 SYSA9272(4,25) 1PRINTDESIGN"
1225 SYS49272(S5,.25) :PRINT"SAVE SET"
1238 SYS49272(6,25) :PRINT"LOAD SET*
1235 SYSA9272(7,25) s PRINT"END"CHRS (
151)

1242 C=@:FORCC=QTO14ASTEP2: SY (C)=S32
48+CC:5X(C)=53249+CC:C=C+1: NEXT
1245 POKESI287,11:POKESI288,11:POKE
53209,11: POXES3I299,11

1250 FORC=QTOJ: POKE2040+C, 188+Ci NEX
T

1255 Y=4@:FORC=RBT03: POKESY (C) ,YiNEX
T

1268 POKESX(®) ,72:POKESX (1) ,82:POKE
SX(2) ,92: POKESX (3) , 102

1265 POMESI264,15:1POKESI269,15

1270 GETAS: IFAS<>""THEN1273

1272 FORC=QATO6:Pi=1169+C:P2=PEEX (PL
b}

1273 IFP2>128THENPOKEP] ,P2=128: NEXT
1GOT01270

1274 IFP2<120THENPOKEP L ,P2+128: NEXT
:G0T01279

12735 A=ASC(AS) : IF (ACI3J0ORA>1346) THEN
1270

1200 A=A-132

1299

1299 REM [DESIGN SCREEN]

1300 SYS4A9272(3,25) : FORC=0TO&1 PRINT
CHRS$ (32) 3 s NEXT

1305 POKESI287.13

1315 POKESI291,0:POKESI292.0: POKESS
293,08

1320 POKESX (4) ,X1:POKESY (4) ,Y1:POKE
SX{S)  X2: POKESY (S) ,¥2

1321 POKESX (&) ,X2+42: POKESY (&) ,¥2
1325 POKESX (&) ,X2+40:POKESY (&) ,Y2
1330 FOKE2044, 189: POKE2845, 186: POKE
2046, 106

1335 POKESI269,127

1349 GOSUBZR0D: IFKP=1THENRETURN
1345 [F(Js="U"ANDVP >Q) THENVP=VP =11 X
2=X2-8:60T01378

1350 IF (J$="D"ANDVF<3I) THENVP=VP+1: X
2=X2+8: 60701372

1355 [F (J8="L"ANDHP >9) THENMP=HP~1: Y
1=Y1-8: 60701378

1360 IF (J$="R"ANDHP(23) THENHP =HP+1:
Yi=Yi+8:60T0137Q

13465 IFJ$=“F=THEN1393

1378 IFY1>2SSTHENY=Y1-235: POKESI264
«51:GO0TO1380

1375 IFY1<2SSTHENY=Y1:FOKESI264,15
1380 POKESY (4) ,Y:POKESX(S) , X2: POKES
X(6) , A2+40 ;

13685 FORT=1TO3@:NEXT

1398 GOTO134@

1395 POKES3I271.5: FOKES3292,5: POKESS
293,55

1400 PX=3:PYmi

1405 AS=32+VPe24+HF

1410 SD=INT (AS/32)

1413 1FSD=! THENSD=AS: GOTO1430

1428 IFSD=2THENSD=AS-64:6G0TO1430
1425 IFSD=3THENSD=AS-32: 80701438
1430 P=143346+8#SD

1435 FORL=QTOY

1440 BiI=128

1445 FORR=-QTO7

1452 IF (PEEK(P+L)ANDBI)=BITHENSYS4S
272(PX+L ,PY+R) :PRINT" (RVS) *

1455 BI=Bl/2

1468 NEXT:NEXT

1470 SX=74:S5Y=32:L1=31R0O=D

1475 LI=Q:RO=Q

1480 B=128

1485 FORC=QYO7”

1498 BI(C)=B:B=B/2

1493 NEXT

1500 FOXE2047,187

1505 POKES3I294,1

1510 POKESX(7) .9X: POKESY(7) ,SY

1515 POKES3249,255

1528 GOSUB200R

1525 IFKP=1THENRE TURN

1538 IF(I$="U"ANDLI>@) THENLI=LI-1:6
X=SX~8

1335 IF(JIs="D "ANDLI<9) THENLI=LI+118
X=SX+8

1548 IF (J#="L"ANDRD>@) THENRD=R0-1:5
Y=5Y-8

1545 IF(J$="R"ANDRO<7) THENRO=RO+1: 5
Y=5Y+8

155@ POKESX(7) ,SX:POKESY(7) ,SY

1335 IFJIS<>"F=THEN1Z20

1560 IFLI=-8THENPOKESI269,127:FORC=0
TO7: POXEP+C ,Q: NEXT: RE=1:GOSUR120%: 6
OTO:152R

15465 IFLI=9THENRE=1:G0SUB1205;: GOTO1
a0

15466 IFLI=9THENRE=1:G60SUB1285:60T01
o

1579 IF(PEEK(P+LI)ANDBI (RD))=BI (RO)
THEN13583

1575 POKEP+LI, (PEEK(P+LI)+BI (RO))
1580 SYSA9272(PX+LI,PY+R0O) 1PRINT*(R
vS) =:80TO01s00

1585 POMEP+LI, (PEEX(P+LI)-BI (RD))
1590 SYSA9272(PX+L1,PY+R0) :PRINT=(S
H @)*:607T01620

1600 FORT=1TO15@: NEXT:GOTO1520

1699 REM (SAVE SCREEN)

1700 POKESI269,.0:5YS49397

1795 GOsupseR

1710 FRINT:FRINT"SAVE ROUTINE...":1P
RINT

1715 GOSUB1B22: IFAS="A"THEN1790
1720 SYS49451: IFST=ATHENGOTO1799
1725 60SUB18&2

1732 IFAS="A"THENGOTOL1790

1735 GOTOL7QR

1749 REM [(LOAD SCREEN)

1750 POKES3269.0:5YS549397

1755 GOSUBSAQ

1768 PRINTIPRINT"LOAD ROUTINE...":P
RINT

1765 GOSUBIBOA: IFAS="A"THEN1799
177@ SYSAT472: IFST=6ATHENGOTOL79D
1775 GOSUB16&0

1780 1FAS="aA"THENGOTO1790

178S GOTO175Q

1799 RE=Q:KPe@:RS=1:RETURN

1799 REM [(MAIN 170 ROUTINE]

1829 PRINT"PRESS 1 - CASSETTE"

1825 PRINT™ B8 - DISK™

1818 PRINT" A = ABORT™

1815 GETAS: IF (AS<>" 1 "ANDAS< >"B"ANDA
$<>%A%) THEN181S

1820 IFAs="Aa" THENKETURN

1825 POKEZ,VAL (R$)

1638 FPRINT:PRINT"ENTER CHARACTER SE
T NAME: “:5YS549432 x
1935 IFPEEK (494680) >14THENPRINT 1 PRIN
T*NAME TOO LONG...":FORT=1TOS@@:NEX
T:6G0TO1832

1848 PRINT:PRINT“PREPARE DEVICE...""
1843 PRINT-THEN PRESS R"

1858 GETAS: IFAS<>“R"“THEN1B30

1855 RETURN

1842 PRINT:PRINT"DEVICE ERROR':''™
1865 IFPEEK (2)=1THENGOTO1880

1878 OPEN1,B,15: INPUTSI,A$,BS,C5,08
sPRINT#1,~1":CLOSE]

1875 PRINTAS:" “:Bs$

100@ PRINT"PRESS A - ABORT"

1885 PRINT™ R = RE=TRY™

1899 GETAS: IF (As<>“A“ANDAS< >"R") THE
NIBFOLIST1720-1790

1895 RETURN

1899 REM CEND ROUTINE)

1982 FORC=@TO3:POKESI287,11:1NEXT:16C
=2: POKESS290,.5C

1905 FORC=-QTOSO

191@ GETAS: IFASC " " THENC=32

1915 NEXT

1920 IFAS=CHRS (1346) THENPOKEB®B , 2372
PONES3I2469,0:1PRINTCHRS (147) s EN=1:RET
URN

192% IFAS<>""THENEN=0; RE=2: RETURN
1930 1FSC~11THENSC#2:60TO1940

1935 SC=11

1940 POKES3299,S5C:G0TOIT0S

1999 REM [JOYSTICK ROUTINE]

2029 J=PEEK (34320}

2005 FR=JAND16

2018 J=15~(JAND1S)

2815 IFFR<>16THENI #="F "1 GOTO2052
2020 IFJ=RTHENGETAS: IFAS<O"THENGOT

2025 IFJ=1THENJ$="U":G0TO205

2038 IFJ=2THENJ$="D":60TD2850

2835 IFJ=4THENJ$="L":GOTO2252

2940 IFJ=8THENJ$="R":50T02050

2045 GOTO2000

2952 RETURN

2055 A=ASC (AS)—132: IF (A>RANDACS) THE
Nx<P=1:GOTO2050

2060 GOTOozeee

READY.
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An amazing new concept in software presentation,
Electric Dreams will bring you two exciting games in one
double size cassette package at the superb value for money price
of ONLY £9.95 on cassette and £12.95 on disk.

Some of the world’s most ingenious minds will be recruited to bring
you entertainment and excitement beyond your wildest dreams.

Buy this title as the first of many to complete your range of Electric Dreams.

| Digital dexterity and devious deduction are only two of the skills you'll require when you
take on the nasty bad men in these two episodes from the world’s most intriguing
espionage story.

Spy’s Demise Spy Strikes Back

Available on Commeodore 64 and Atari

Electric Dreams Limited, Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020 Telex: 337268




T last, speech synthesis at a price you
can afford. SPEECH! works entirely in
software, taking up only 7K of RAM: no *
hardware whatsoever is required. Unlike

other systems, SPEECH! has an unlimited
vocabulary: it will say anything you want

it to, and is simplicity itself to use. Simply

type in: *SAY | am a falking computer, as
easylouseas123...andthe computer
speaks.

Adding a question mark to the end ofa

word pushes the pitch up (*SAY How are

you?) and a full stop pushes it down (*SAY |

am really unhappy.) You can even

change the overall pitch by using the
“*PITCH" command.

SPEECH! has a built-in parser which
franslates English words into ‘phonemes’
or speech particles. There are 45 different
phonemes, and 8 different pitch seftings
for vowel sounds. These phonemes can
be used directly by using the “*SPEAK"
command (eg. *SPEAK HEH4LOW4), so
stress or intonation can easily be added
wherever desired. You can even say
foreign languages.

SUPERIOR SOFTWARE LTD.

Dept. AU13, Regent House,
Skinner Lane, Leeds LS7 1AX.
Tel: 0532 459453.

9’ ®games

BBC

MICRO

Hear SPEECH! for yourself in the loader
programs of REPTON 2 and CITADEL.

Every copy of SPEECH! comes

complete with 5 programs:

SPEECH! — the 7K program

DEMO — shows off all the features

SPELL — a simpie educational
program

SAYFILE — says WORDWISE, VIEW
files efc.

RELOCATE — moves SPEECH! around
in memory, onfo
Sideways RAM, etc.

Applications in:

@business

®education @utilities

Previously, to get this quality of
speech you would have had fo
pay at least £30. SPEECH! costs
only £9.95 on cassefte or £11.95
ondisc

/-
i
= — -

OUR GUARANTEE

®All mail orders are despatched within
24 hours by first-class post.
#Fostage and packing is free.
®Faulty cassettes and discs will be
replaced immediafely.

I we PAY uP T 20% ROYALTIES FOR HIGH QUALITY PROGRAT1S || [||/I]III
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Join in the big pitch excitement and atmosphere of the World Series championship with:
*RUNNER STEALS xHOME RUNS*PITCHER STEALS
and many more authentic fun features of real American Baseball.

Imagine Software (1984) Limited « 6 Central Streete Manchester M2 5NSe Tel: 061 834 3939<Telex: 669977
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The ultimate AIR COMBAT EMULATOR

NGy Youwillfesl thethiil of fiying ahigh
performance combat aircraft.

ACE-EXPERIENCE TNOW!

Available for €64,
Cx16,Cx128,C=VIC 20
(+8KRAM Bxp).
Amsirad and

48K Specirum.

, orpestal orderfor210.95 (9.95 €16 ndVIC 20 + & AMWM]toCmoodechr-ecm.edcc'eas
Youmay order by ACCESSORVISA via our 24 hr hotfine call 0423 504663 (De sureic s'c= "ype of computerand gome requred)




Microdrive

* ADDICTIVE ARCADE ACTION

* CONTINUOUS MUSIC AND
SOUND EFFECTS

* UP TO 21 MOVING FULL
COLOUR SPRITES

* ONE OR TWO PLAYER GAME
OPTION

* JOYSTICK/KEYBOARD

Real arcade action for your QL.

Surreal adventure.

Jop.. - {4 ‘ A knightly quest astride a

D L [} g.,-_;_:‘_‘;w? 2 Mg, o 11 powerful mount over uncertain
i L </ terrain.

STEADRCTDINE 1T
STARSTRIKE. 1

A -

= ARGV I 4
S 5 B 4 1< A
)’ Arcade adventure from
ancient Greece.

N CTDILIR AGLS 3
O’EL RUNM + 48K Large colour sprites.

Highly detailed graphics
and game play.

5
|

RN\ B\ g (Unlikely to be
Wﬁ 3. available before
Christmas)

Forget just vector graphics. Now you can have real
shaded 3D, solid objects that:pass behind one
another.

A space shoot-em-up which is more addictive, has
more game and has more powerful graphics than
starstrike.

ALL ACTION ARCADE GAME




The Gates of Apshai
loom before you.
Many adventurers
have stood here and
pondered their fate.
Will you plunder the
grand lreasures of the
Apshai priests? And
live to learn the secret
of the Sphinx? Did
the wily Innkeeper
wheedle his profit from
your meagre purse?
Or do you go forth
equipped with the
finest swords and
armour leaving him
multering oaths and
swearing you stole the
food from the mouths
of his babies?

Once inside the
Temple you know why
the Legends of Apshai

speak of Magic. You
will need more than a
character of strength
and intelligence and
the Keen nose of intui-
tion to overcome the
evil and power of the
Curse of Ra. The
‘monsters roam about
— Zombies, Ghouls
and the terrifying
minions of Apshai the
lnsect God. Giant
mosquitos, wasps,
ants and beetles
suddenly attack, biting
and clawing. This my
friend is adveniure —
dassicadventure from
the Dunjon Masters at
Epyx. Welcome'to the
Temple of - Apshai
Trilogy...you're just in
time for lunch!

P 1he Complete Temple of Apshai Trilogy: Temple of Apshai.
The Upper Reaches of Apshai© and The Ciirse of Ra.
P 12 Levels. 568 Rooms With 37 ferrilying Monsters!
P New Graphics, Enhanced Sounds, Taster Play! P One Plaver.
sic Cast of Characters — The Inn-Keeper The Dwarl. The Magic User and

The Cleric and more!

Blotitadhat ol

* Screens from Commodore 6%

version of qame




roducts worth
shouting about from

c.\“l\h\“"

A\ N
PSS DAY TOLEAR).

Europe’s leading supplier
of floppy disk drives and the first
‘manufacturer to win BEAB approval
to BS4IS for electrical safety, now have
_ an even wider product range than
ever before — whether for the BBC,

~ Spectrum, QL, Amstrad, Apple,

Enterprise, Dragon, Tandy, Electron,
Oric Atmos, Cumana have the best
- quality drives available.

computer products designed to. upratc

and extend the uses of the most

Cuman ‘Upgrade ama]or etpansmn
- BBC and QL micros, enabling.
-minicomputer performance

with .SMb of RAM and high level

apphcatlons software. 10Mb and

20Mb Winchester systems are avallable ;

for both the. QL and BBC using

Upgrade.

There’s the
new, improved Touch Pad
ic input device with powerful
LTSt software —an mﬁmte

'”

towards t_he profcssxonal league Ask
us about the new Touch Pad library!'

anﬂard word proccSSmg
1anks to Cumana, 1S NOW.
Ol ata pnce ‘within every

very best name in memory.



“And
so are the
prices!”

CUMANA COMPUTER
PERIPHERALS —
THE VERY BEST QUALITY
AT THE MOST
COMPETITIVE PRICES.

3", 315" + SV4" disk drives for the BBC,
Spectrum QL, Dragon, Apple,

-~ Amstrad, Enterprise, Electron, Tandy,
r\ Oric Atmos prices from £89.95 to
» 2% £255.95 inc. VAT.

:] Cumana Upgrade including software

LEL]
\\

suite for the BBC + QL from £795.95.

QFS (double density disk interface for
BBC-B) £79.95.

'c{\ ;_ ~ Cumana Touch Pad only £49.95 inc.VAT.
: Additional Touch Pad Software from

| £4.95.

&=  Pocket Wordstar £119.00.

5Y%4" double sided double density
diskettes (10) £13.95.

I 315" double sided double density

diskettes (10) £29.95.
~:  Cumana disk interface for the Electron
'~ (double density) £74.95.
<= All prices are inclusive of VAT.

CUMANA DISTRIBUTORS

CEM Micro Computer Services (Belfast) 0232 24411,
Silicon Express (Leicester) 0533 374917
Thompson Cook (Birmingham) 0527 25000,
J.S. Simnett (Kingston-upon-Thames) 01-541-1495,
Microworld (Edinburgh) 031-557-4196,

Hugh Symonds (Bournemouth) 0202 26535,
Eltec (Bradford) 0274 722512.

(CUMANK

7/ The best name in memory

CUMANA LTD., PINES TRADING ESTATE, BROAD STREET,
GUILDFORD, SURREY, GU3 3BH. TEL: (0483) 503121

Save 820 on
the M'TS0 +

printer

S (UALITY PRINTING FOR AROUND £199

From Europes leading
matrix printer
manufacturer

(1 80 column, 100 cps optimised bi-directional
print

0 Expanded, compressed and bold print plus
italics

[ Dot addressable and line graphics

0 Friction and tractor feed

O Quick tear facility

O Easy changce cassette ribbon

Now the M 180+ from Mannesmann Tally is even

better value-for-money! Simply cut the voucher and

hand to your nearest dealer upon purchase to claim

your £20 discount {inc. VAT). Full information on the

amazing MT80+, plus the name of your nearest

stockist 1s available by ringing the number below.

TS® (0734) MANNESMANN
791533/791619 TALLY

) Y
~7 THIS VOUCHER
gQO ENTITLES THE BEARER

TO €20 OFF THE MTS0 +
Pleasce complete all sections below in block capitals.
One voucher per printer: Offer ends March 31st 1986.

N Address

Printer Serial No, ——__ Signature

Computer used

)

(ﬁ

I ditioms .\Lnuu—un.mn Lally guarantee £20 (in \\l)r:f |x »f voucher
{ 0 | { sale. Send 1« \l I' Direct, Mannesmann Ta lh lld ‘\1 H \l Hars Lane.

\\ n,:h ﬁ L R( I Ql Vouchers must be receive | !\ nesmann Tally ln Apr l‘lllh
1086, Don't § AREL YOUTE 0 .u'.'anl ddicss. Further mformation available from MT Dir

II!I\ ll! llll\\l\('l:llrr 973

- e e S S G

[ e o e o e e
L--------ﬂ-ﬂ—---—-—‘
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7 m Best Price for Best Prices for
A

ATARI HARDWARE BILANK DISKS
ARI in the UK. ATARI in the UK.

Top Quality 5" Bulk Packed Disks
(Hub-Ringed and in White Envelopes with a Lifetime Warranty)

Atari 130XE Computer £1 59 95 FREE!!! Plastic Library Case worth £2
{with a FREE ATARITOUCH TABLET!!!) +£3p&p when you buy 10 Disks
Atari 1050 Disk Drive
xzith FREE g%me Filg N:ca?ager. Payoff £ 196'9 95 FREE!!! Perspex Disk Storage Box worth
venture & Demo Disks +E£3p&p £10 .
when you buy 50 Disks
Atari 130XE & 1050 Disk Drive 7
(with FREE Home File Manager, Payoff 10—5%a" Single Sided/Double Density £9 s R
Adventure, Demo Disks & £259. 95 BlankDisks (with FREE case) +£1p&p
10 Blank Disks FREE) +£3 p&p
10—5%a" Double Sided/Double Density £13 ? 95

Atari 130XE, 1050 Disk Drive Blank Disks (with FREE case) + £1p&p
& 1027 Letter Quality Printer £ 44. 95
(with FREE Atariwriter & 10 Blank Disks) 3 + 83 p&p 50—5%a" Single Sided/Double Density £ 49 A5 7

Goods despatched : SAME DAY — PARCEL POST Blank Disks (with FREE Storage Box) + £2 p&p

12 Month Warranty : ANY PRODUCT FOUND TO BE DEFECTIVE WITHIN 12 MONTHS OF
A L B Dt ACED o HCE DR CHANGE 50—574" Double Sided/Double Density £69. 95
Blank Disks (with FREE Storage Box) + £2p&p
GOODS DESPATCHED : Same day 15t Class Post <}§§
MONEY BACK GUARANTEE : If you are not completely
satisfied with your hase we will either exchange \‘." ‘)9
. your disks or give a FULL REFUND — that's the 61],
Compumart Guarantes. ’1’ )\0‘
Q Please send cheques/postal orders to : () 309‘\)\*’
Compumart, (Dept YC) Soe” ‘p
% 71 Gracedieu Road, Loughborough x%": <
Leics. LE11 0QF S PRW

uP
“UTE‘l uosT RO
P THEM o miC
M 90
G £ 0P
REVIEWS §5N " sE“‘:;': mBEgS“
MO MONT ZINES)
MBE OR ~ntY)
R 15235 Cl o N
an e
| el o‘ v
INFORMATION N é oNY. C pRrIC
APPLICATIONS - % i %‘friﬁ A> pm\u‘é
SPECIAL OFFERS '\ \ NN HEQUES T omeE
| ! KE = Dgﬂ;“f'é“ wY
TECHNICAL U A
SUPPORT ",‘3‘:’_@‘ 10
TEN MAGAZINES "gUCK™>
PER YEAR
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NEW RELEASES FROM “THE HOUSE”

DISCS OF
DEATH

Can you retain the fitle of
Disc Warrior Champion?
Or will you, like so many
belore you, die by the
disc. Excellent 3-
dimensional graphics
test your skill tgthe limit.
Popitar
C?Jl:’rﬁling

WEBK1/11/85

ASSEMBLAGE

Four new and original
games on this big value
tape! As Harry the Hare,
can you outwit Farmer
Giles to eat his carrots?
Then explore the temple
of doom as Mutant
Monty. Then rack your
brains over two excellent
adventure games.

ZX SPECTRUM 48K

ony £8.95

WEBWAR

Flying at incredible
speed, you must save
the people of the ‘black
widow’ from the tyranic
aliens.

BBC/

ELECTRCN £4 u95

INTERNATIONAL
RUGBY

You can play for any of the
Home International Teams ~
playing for the triple crown or
even the grand slam!
Includes every feature you
would expect from this
excelleAt arcade simulation
rugby ggme

| gcn £7.95

ARTIC SOFTWARE
is available from all good stockists - or direct from

ALADDIN’S CAVE

in this excifing arcade/
adventure you must
overcome the evil wizard by
collecting objects and
spells which allow you to
transform into different
lifeforms. Explore the
sirange caverns in your
various bodyforms; as a
man, a bird, a dolphin, a
monkey Or even a genie.

" £6.9
ae 0 £7.99

BIG BEN STRIKES
AGAIN

The world-famous reporter,
Ben of the Chronicle, has
been sent to the Houses of
Parliament {o piece together
a big story thatis about to
break. To obtain his story he
must approachthe
politicians, exhanging gifts
for the leaked information.
Can you recognise Maggie
lurking in ‘the house’, or
Geoffrey Howe, or the many
ﬂ?er celetgities here to

untyou. Fhe game

“includes a screen kit with

which you.can totally re-
design your own gcreens!

' £0.95

Artic Computing, Main St., Brandesburton, Driffield, YO25 8RL
DEALER ENQUIRIES WELCOME - TEL: 0401 43553
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Contact: lan Faux

ADVERTISEMENT RATES

Copy Date December 20

Linage: é60p per word
{Min 20 words)

Box No: £7.00 extra

Linage advertisements are

be completed and returned
with remittance. Credit Card
facilities are available.

prepayable and the order form
published in this section should

Display — rates per scc (Min. 2scc)

One insertion
Three insertions
Six insertions
Twelve insertions

Display advertisers should
preferably reserve space by phone.

features. ..

SPECTRUM MACHINE CODE SYSTEM

ASSEMBLER, DIS-ASSEMBLER, TESTER/DEBUGGER, ON-LINE LEARNING AID
with teach yourself machine code booklet.
Opuions include using microdrive, printer, hex or decimal numbers
“A different approach giving a highly usable package . . .
invaluable guide to the secrets of the Z80 (Spectrum CPU)™ — PC Today july 85
"It seems to have absolutely everything you could possibly want for machine code . .
taken in the manual in making the code as Basic-like as possible,”
Cassette £7.95, Microdrive Cartridge £€9.75, Overseas + £1
Orders with PO/cheque to ROYBOT, Dept. YC4, 45 Hullbridge Road,
Rayleigh, Essex 556 9NL. Write or tel: 0268 771663 for leaflets.

the most impressive part is the test/debug

-.muchcare is
— PC Weekly 21 Mar 85

611

SENSATIONAL postal software bargains for
Amstrad, Atari, BBC, Commodore (all
formats), Electron, Spectrum, For free list
send SAE or phone Teletex Cleckheaton
0274 875299,

WDSoftware

COMET shows the sky at anytime from
anywhere, stars, planets, Haleys comet
shown. 48K Spectrum £4.95. Astro
Programmes, 4 Park Lane, Haughton,
Stafford.

SUSS BOX

£10.00
£9.70
£9.50
£9.00

An ENTIRELY ORIGINAL wtility program for the 48k

Spectrum to design and print your own busiess aad

personal stationery; letterheads, orders, receipts,
fabels and posters. The PLUS wersion now includes:
w Libraty of 25 different fonts!

« Fast, compiled, foatl editor.

* Proportional spaceg.

# B1 different character sizes.

= Block scroll, inverse and erase.

w Varisble thickness box functioa,

w Improved graphics for logo design,

 Special cassette label option.

# 18 different print sizes.

* Many more features!

Price: £9.00 cassette, £10.50 cartridge; Updates
from origimal LETTA-HEAD £2.00.

RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT.
Closing date for Classified
advertisements is the 20th
Dec. for the Feb issue.

Post to

Your Computer, Classified
Department, Room H211,
Quadraht House, The Quadrant,
Sutton, Surrey SM2 5AS.

Britain’s Biggest Selling Home Computer Magazine

All the screen dumps you will ever need! No need

to understand assembier, just follow the meny and
DUMPY creates the machne code, refocates it snd

zaves it for you!
 Creates code to sunl any program
* Prints any portion of the screea.

» Up 1o the full 24 fines!

= Single, double or quad density.

* Nine widths and three heights of cutput.
» Plain black and white copy.

» Or shaded colowr representation,

+ Tab to any position on paper.

* Many more features!

Price £7.50 cassette. £9.00 cartridge.

Both LETTA-HEAD and DUMPY drive Epson type printers (Brother, Star, M-T, Shmwa, Smith Corona.

Centronics, etc) via Hilderbay, Kempston, S & E, Tasman, Morex, Walsceive, lnterface 1, ZX LPriat [N, 3ad

Opus interfaces.

Bradway Software (YC), 33 Conalan Avenue, Sheffield S17 4PG

FOR THE QL
Utikties (3rd od) (base £5.50)
PRINT 60-flo DIR#ctory or vidw T 0N 60e screen, one-
key LOAD. COPY or PRINT €0 filos with one key
(allows for namesakes). Multipla FORMATUNg t0
prevent corrupting by stretching of tape. TOOLLA to
give dated, numbered modules in program
development. PRUNE oid fies 10 releate so0ace (one
ey DELETEs a file). Full instnoctions in QUILL fie. Use

£49.95
+VAT
incl. carriage
CWO please
pocket size

FOR SALE. BBC model B system — £12.00
including disc drive, 6502 2P, colour monitor,
printer, software. Details on (0256) 464889.

N |

LAS AMSTRAD “TOUCHTYPE"

Addictive trainer — educate your fingers.
Tape £5.90. Disc — £8.90. Send SAE
for special offers, list, Lingfield Advance
Software, Plaistow St, Lingfield, Surrey
RH7 6AU. Tel: 833960. Telex: 95596

up 10 6 EXTRA MICRODRIVES (add on your Spoctrum
eneall

WD Utlitles for CST Q-Disce (2nd od)  (dase (H)
As sbove. with extra uviilities; 100-fde capacity, for
CSTiComputamate disc systems AND up to o éxtrs
microdrives, User-friendly temesavers. Update 15t ed
for 280 (£1.25 outside Europe).

Ref OL (Sth od) (base £5)
900 useful QL reforences in an ARCHIVE file ltoo fong
to share Cartradge with other software), Also ARCHIVE
2 search program

FOR SPECTRUM/QL/BBC/ELECTRON
WD Morse Tutor (baso £4)
From absoluto beginnar 1o bayond RYA and Amatewr
Radio raceiving. Adjust pitch. Set speed 10 your test
level (4-18 wpm). Learn from single chasacters, via
groups with wiade spaces 10 random Santences:
docrease oY 10 normal, Write down what you
neae, then CHECK on Screan o Printer (or speech for
Spectrum with Currah Microspoech), Also own
message, random figures, letters o mixed,

FOR SPECTRUM 48K
WorDfinder (microdrive/disc only) Base £8)
For CHEATING at crosswords. Finds m-ss--Q Mettors,
solves anagrams of shenglE words. 13,000 weord
vocabulary. 10derter word ending in ATE? No
prodlem!

Tradewind [base £4)
Saling/tradng sUrategy Game with graphic surprises.
Jorsay Quest ibase £4)

Test adventure with Bevgerac and the Dragen, Batad
on genuing fofilore of the Island or Jorsay. (Not on
SPOOS)

PRICES Gacl Esrepe poctage ~ shewhers add L1}
Cassetias — base price saly. Ol or Spectrom Microdrives -
[Veartridge plus base price; SK” Mappies (2, IN™ MNepples
€4 plua base (SPDOS/BataDPUS Gints for Spactremi. State
raquired format wihen ordering ACCISSMaxtercard weltcoms

faver (&L
TwoO O MOre programs ON One Medhm ~ DY Moedim
+ base. ¢.9. WD Utilties and Morge on microdrive
for £11.50, but IMPOSSIBLE 10 mix GL/BBC/Spectrum
programs on ong medivm, Send YOUR cartridge and
Base price, Dut FORMAT it FIRST six times Woe us for
relabdity.

WDSoftware (YC),
Hilitop, St Mary, Jersey
Tel: (0534) 81392 .,

EX SUSS-BOX has been desigaed to
wmmnuuumm.

waderstanding of the comecty

connection between a computor and o per lh
such as a printer, This is achieved by using

signals (wires) of the RSZZZC
spmfnlm 2 matrix-block and
pis.

3
gi

the coanector

CI.ASMA /

- Y S T ¢

w

L

For consultancy, advice, systems sales,
customised software, training, support and
maintenance.

CLASMA SYSTEMS LIMITED,
10 BARLEY MOW PASSAGE,
LONDON W4 4PH. ENGLAND.
TEL: 01-994 4395 TELEX 8811418.

OCTET/HERMIT

Typewriter Interfaces
ADD ON TO THE
OLIVETTI ET121
OR HERMES TT21

ELECTRONIC

TYPEWRITER Q.

ANMD HAVE THE N

BENEFITS OF @ldeal for

THESE FEATURES TELECOM GOLD
ONew LOW prices

©A DAISY WHEEL PRINTER for your computer
©A COMPUTER TERMINAL (True KSR)

©OA TELEX TERMINAL using the Duplex DIAL-
TEXT modems

©A COMMUNICATING TYPEWRITER (DIAL-TEXT

Compatible)
@A REMOTE PRINTER using DIAL-TEXT modems

DUPLEX
COMMUNICATIONS (UK) LTD

2 Leire Lane, Demton Bassett, Nr Lutterworth,
Leicestershire LE17 5JP 778

Tel: 0455 202154

| Bosun G.

HOME ACCOUNTS. Put your house in order!
Probably the best home use for your
computer! Comprehensive coverage of bank

accounts, credit ‘cards, HP, etc.

Inbuiit

accuracy check for all transactions. Project
cashflow for any period ahead. Available for
CBM 64 or VIC-20 £8.45 or free details from:
DISCUS SOFTWARE, FREEPOST, Windmill
Hill, Brixham TQS 9BR. Tel: 08045 55532.

THE BEST SPECTRUM TAPE UTILITY

NEW! SUPERUTILITY SU+ NEW!
This ADVANCED tape utility has the following featuree:-
® Doals with the M. of "o

progrTS.

@ Deals with High Baud Rate programs —
apeod ready

converts them to normal
for transfer 10 micodrive.

® Deals with single or multiple part programs

all in one run.

® Deis with nomal and /jor headeress files,

® Contains INTERGRAL HEADER READER.

@ Deals with VERY LONG files (up o 6£000
bytes!)

UNBEATABLE VALUE AT ONLY:- £8.95 (inc. P4P)

NEW! SD2 ADVANCED TAPE TO
M/D UTILITY NEW!
Now you ranster virtually ANY of
10 icmodrive, Wi this avanced but user Iandly
ity It featumess
® Uses the semi sutomatic method for best

paits
® A large coliection of superd pogams o help

any hints and tips and information on
transfer technigues.
® FULL Technical Section to help you
undentand mose cleary the best way 10
approach each transter,
& LARGE aumber of examples of programs
being transfemed to microdrive — all fully

® FREE Moacer Reader and Moaderess Biock
Langth Reader.
® FULLY documanted, user friendly instructions.

IF YOU ARE REALLY SERIOUS ABOUT TAPE TO MICRODRIVE TRANSFER — THIS IS THE UTIUTY YOU MUST

HAVE! SUPERB VALUE AT ONLY:- £5.95 (inc. P+P).
SL2 ADVANCED SUPER SPEEDLOADER

NEW!

NEW!

Tieed of wadting Iofmrumm Mflh 0 load? Then try our NEW ADVANCED SUPER SPEEDLOADER. With

this indispensable yti
“THE HOBBIT™ takes 11

10 help you, and it will convert even the Latest programa. Com

your cassette based Dﬁﬂ'ﬂ
'm?m}. “MANIC M Eﬂ’tmp&goc'nﬂ

s will load vp ao'mnes :mmxmmcq-
with FREE HEADER READEMEAm

BLOCK LENGTH READER AND FULL Instructions. EXCELLENT VALUE AT: £5.95 (inc. P+P)
0. toc— “KOBRAHSOFT™, “Plaasant View”, Huime Lane, Hulme, Nr. Longton, Stoke-onTreat,

Send chouque/P.
mmsaum

.ddﬂPa»PPERﬂEH.

Europe others T2
Latest version — send oid casselle + Lrpe SAE %0 £2 sving on above prices — mmm
enveiope “ENOUIRY. 25

SO S A tor A8 ceamionse of 28 St et s

please mark

477
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DUST COVERS SETS FOR
AMSTRAD CPC 6128. 464. 664
£6.95

*Matching proofed nylon, treated with anti-
static inhibitor. reen/Blue piping on
monitor cover, AMSTRAD CPC on keyboard
cover,

*Please state model, colour or mono.

Cover for Tatung-Einstein £7.50

Proofed pale grey nylon piped in Red with
name on keyboard.

Cover for other computers

Mmchmg proofed nylon with toni 8 piping
and name on kwboard BBC DRA

£4.95. COMMODO! ‘I'AR SANYO

SONY, TOSHIBA t:l 95. In black but

unpiped. SPECTRUM Plus £2.50, QL £3.50.

Matching covers for Printers

Amstrad DMP-1, Canon PW 1080A,
Commodore MPS 801, Epson FX-80, RX-80,
LX-80, Mannesmann MT-80, Shinwa CP-80,
CPA-80, Tmung TP100, Taxan KP810 £4.50.
Brother H 50 and Juki 6100 at £5.50.
For full range, including business machine
covers, please ring or send S.AE. Prices
include UK delivery. Europe at 50p, abroad
£2 (Airmail),

BBD COMPUTER DUST COVERS
39 MANSE AVENUE
WRIGHTINGTON WN6 9RP
Telephone 0257-422968

NOTICETO
ADVERTISERS

In view of
legislation which
has been '
introduced, ‘Your
Computer’ will not
publish advertising
for copiers or other
equipment which
may encourage
copyright theft.

TRADE ENQUIRIES WELCOME

ORIC1 & ORIC ATMOS SOFTWARE !:7
OVER 100 TITLES AVAILABLE !
ALL AT DISCOUNT PRICES. v.g. (AN ATMOS combatoe
£4.9% Arena J000, Kitnsn Encounter. Siramble, Show
Sumpng, Wiydor, Mctus Book, Margman e1c
(% %0 Crsbege. Frpate Commanter, Super Fapt
€5 9% Chess I Dugper, Detence Force. Dracuias Revenge.
Dt prodstoem Galewand, rMirrgr Altsch, MeBlon, Land of
Hupon, e Guanl, Warloed Mr Wimnpy. Mush 00m Mares,
Pasta Blaats. Panc, Bt Sodet, Scubs Drve. Sonohy Maswon,
Speca Opa. Tioubie In Stors, Unera Tone, Johwwy Rab
Faas
(6 %0 Arack Cybermen, Back . Chopoer, Draughts
Gront Gobbier. bwpdess, Frade 3, Tncashor, Zebise, Cubtee
Paygrourd 21
(695 Cotegonc, Classx Racwng Mamc Mow:. Space
Srurtie, 4 Garmes Chidren
£7.50 Don Jusn, Trans A1l, Avmos Estendes Basc
£11.50 Avehor, Account Book, Onc Cale, Onc Mon, Ove
Fonm Onc Bate. Oron Astembier & attamdles
£14.9% The Oud Advestuwre Wrtrg Syatem
Dust Covers £2.95. On Off Reset Switch (4,50
ATMOS MCP 20 PRINTER (79 9% incl cable
¢ Ovwwe (22999 Duc Soltware Passe Cal)
CHAND's To. 0.J. SOFTWARE (Paces Incl UK. PP
273 Mossy Les Rd. Wrightington
Wigan, Lence. WNG 9RN. Tel (02%7] 421915
Oversass Plaase Add S0p. furope (1) Othars pas itam
Winte or Phors lor FRIT Uit 784

1986 Games

Games for the Amstrad, BBC and Acorn
Electron.

Inu ... Kill your opponents to be the only
B I ON e £n s ta s sAne x AR S e KR Y £3.50
The Heist.. Fast cars explosives, money
or jail. Can your rob a bank...... £3.50

Send cheque/PO to:
MRJ. 64 Reva Road,
Broadgreen, Liverpool

AMSTRAD

AMSTRAD CPC 464/664/6128
DISCOVERY

details

use

A
M
)

T

R
A
D

THE SERIOUS TAPE TO DISC TRANSFER PROGRAM

+ PROVIDES a quick and easy way of
transferring software onto disc
DISPLAYS program name and header

ALTER program names before saving
ADD relocators to programs that
overwrite the disc area

RENAME and erase programs, easy to

Only £7.95 on tape £11.95 on disc
Please add £1.00 for overseas orders

SIREN SOFTWARE (Dept YC)
76 Bridge Street, Manchester M3 2KJ
Tel: 061 796 6874 794

AMSTRAD

Spectrum Repairs

£16.95 inclusive of labour, parts
+ p&p. Fast reliable service by
qualified engineers. Average repair
24 hrs. 3 mths guarantee. For help
or advice ring:

HS Computer Services,
2 The Orchard, Warton,
Preston, Lancs. PR4 1BE.
Tel: 0772 632686

PROFESSIONAL REPAIRS
The complete Sinclair service centre
7 Y e s e A e £13.95
ZX T RAM: .o eeanainas £13.95
ZX Interface 2
ZX Interface 1., cnooiacinaanest
ZX Microdrive....

ZX Spectrum......
I A PIReT i e e e i
Sinclair QL... e POA,L
16K 1o 48K Upgradc ........... £26.95
Also BBC, C64, ORIC, DRAGON,
ATARI & AMSTRAD
Ring 0234-213645
* Av 3-4 day turnaround * 6
month warranty
* All inclusive price * Free
estimates
ZEDEM COMPUTERS LTD
2 Kimbolton Road, Bedford,

MSK40 2NR.
(Trade and overseas enquiries
welcome). 758

BLANK CASSETTES

WITH LUBRARY CASES
cis c20 C20

50 1500 15.20 15.35 1
100 27.00 28.00 29.00 29.00
Fully inclusive (COD 65p extral
Superior Tapes. Don't Settle for Less!

- -

-

5% DS/DD DISKS
Manufactured by Memorex. Reinforced Centres.
10 for £13.50 inc. Plaatic Storage Case
» * *

RING US NOW! (0733) 695034

UK HOME COMPUTERS (Dept YC)
82 CHURCHWARD A
SWINDON, WILTS suz INH 706

IF YOU LIVE IN

SWEDEN

FOR ALL YOUR COMPUTERS NEEDS

NIMAX

DROTTNING KRISTNAS VAG 13,
114 28 STOCKHOLM SWEDEN

08/102703

FREE MEMBERSHIP
SOFTWARE HIRE

® VIC-20 ® COMMODORE 64 @
® SPECTRUM e

SAE FOR YOUR HIRE KIT

VSH (YC), PO BOX 65,
NOTTINGHAM NG1. ,,

PLEASE STATE MICRO

FIVE SUPER
GAMES FOR C64
FOR ONLY £12

Boxing for the C64, Car Racer, Space
Run, Space Target, Battleship.

Five Super Games for only £12 on
Cassette. Don’t loose this Super
opportunity.

Paymenbt must be made in Sterling.
Send Cheque or Postal Order to:
Joseph Muscat, “Lourdes’”

Fisher Rd., Mgarr-Malta. 78
Payment inclodes 3iso Postage snd packing. /02

FREE XMAS GIFT
WITH EVERY CATALOGUE

Send £1 cash for our catalogue of the
best software for the Amstrad, BBC and
Spectrum.

We'll send you the catalogue, with
detailed reviews, what the critics say,
load times and screen shots of the soft-
ware we have selected as the bst of its
Kind. PLUS a voucher for £1 off you first
order and a FREE Xmas gift. (It will help
you write your orderl)

Satisfied customers in 64 countries.
Send £1 to: SPEEDY SOFT (YC),
37 Church Road,

London SW13 971Q 824

IMPORT/EXPORT - TRADE ONLY

we stock all well-known brands all the time
HOME-COMPUTERS : Commodore, Atari, Spectrum, etc.

PERIPHERALS
ACCESSORIES

: printers, monitors, disk drives, etc.
: diskettes, joysticks, interfaces, ink-
ribbons, etc.

and we are always looking for import/export
connections.
IF YOU WANT TO SELL OR BUY, PLEASE
CONTACT US 748

ECTR&N

Handeimaatschappy bv.

&

Kruiswaal 3 - 1161 AL Zwanenburg
Holland - telephone (31) 2907 7102
telex 10246 ectro nl

ASTROLOGY
for beginners
only £11.50

A Stanter Pack comprising a simple
program to calculate a horoscope,
an introductory booklet & 2 self-
teaching programs (how to
interpret the horoscope).

No previous

knowledge required

Spectrum, BBC/Electron, Oric, Dragon,

Tandy/Genie, Commodore B4/PET, Atari,

Sharp, Amstrad/Schneider, Colour Genie,
MSX, IBM, Apricot, etc.

many more programs for
experienced astrologers
also other micros

Cash with order (add 50p
outside UK) or large sae for free
catalogue 10: -
ASTROLCALC (Dept YC)

67 Peascroft Road.

Hemel Hempstead, Herts HP3 BER
Tel: 0442 51808

BLANK CASSETTES

Guaranteed top quality computer]

audio cassettes at great bu prices
Paciced in boxes of 10 Iabels,
iniay cards and library case.

Prices include VAT, post and packing

O €335 DNC30 £4.70
OCIE340 CHOBON ES30
Q12 £345 O E700
C(C15 E375

BASFFLOPPY

Prices of baxes of 10

05V Single sideDouble density £1995
)5V Double side/Double density £2185
0 5%z Double sideQuad density £2875
Price per unit

0J3%4 Singie side £400 each

0 3% Double side £475 each

indicate quantity of each product
required m boxes Free delfvery UK only,
ChequePD Enclosed for £

Y, S AL R
PROFESSION AL
MAGNETICS LTD 55

Cassette House 329 Hunsiet Road Leeds 1510 3vY
FREEPOST Tel 10532) 706066
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SPECIAL
r WA BEaT THE DUST PROBLEM

O

cOMPULL

WET 20” esc(8)

classical arcade action
— fast, addictive, skilful

only on MiCronet. H["]

or by mail order

Send £495 cheque,

l! '
/ cash or postal order 1o

The M_um-Vac is a vacuum cleaner in minian:ure. It fits_ in the hand aqd EVERISS SOFI‘WARE

comprises a chrome plated metal body, which contains a surprisingly S
powerful motor driven by a PP3 size batteryb(n?t inglu(?ed). There is a 37 Linkway, Denham Green,
choice of two tubular nozzles on which can be fitted a large or a sma . .

soft bristle brush and a dust collection bag with Velcro flap f%r emptying. Uxbridge, Middlesex UB9 5NL
When used as a vacuum cleaner it was found to be ideal for dust removal
from the inside of computers and peripherals, or around keyboard and
screens. By removing the dust bag and putting one of the nozzles in its
place it can also be used for blowing

Has many other uses: for blowing or removing dust from stereo and video bt AP e < r~ SPECTRUM TAPE UTILITY 007
equipment, cameras, lenses and enlargers. m_;:m“;gfﬁ;“‘m, - Your shaking speccy driving you dotty? Woul
- full-screen integral edior, Interface-1 and you like a fimrer sharper display? Our dot crawl
OFFER PRICE £8.99 incl. 15% Vat and UK p&p SRS Microdeivs competile. suppressor fits inside case two solder joints,
doCumantation with 8 hurtle graphe X
Order from Your Computer Mini-Vac Offer, 48 Beauchamp Pisce, London SW3 1NX using coupon or examole. For cedy £15.00 e, mm'n:“ E’;g"i:“”crm'mm7 “‘:":
copy o plan paper. Alow up to 28 days for deivery. UK addresses ony. Ciosng date 31.12.85. Chegues gl aastdt oo Baldwin, 11 Willoughby Ave, Lenton, Nottm,
should be made payable to Your Computer Offers. I Viat recent is required, it is essential 10 say $0 when P.0. Box 149, London SW17 L8 NG7 2EP
ordennyg
AMSTRAD = ATMOS  ORIC-1 :
Coupon to: YC Mini-Vac Offer, 48 Beauchamp Place, London SW3 TNX SOFTWARE CLUB b ilp et S
Please send ......... ; Mini-Vacs @ £8.99. Cheque enciosed £ Hundreds of titles available — Excellent ensure that classified
selection. Also, popular accessories and -
utilities for the Amstrad available for sale advertisements are
at discount prices. genuine, but readers
SEND SAE STATING COMPUTER must satisfy them-
26 Beechley Drive, Cardiff CFS 3SN. selves that they will be
obtaining what they
MOTORIZED gearbox — two motors, clutch require before entering
7 Lol and housed in a plastic case £9.50 + into transactions, parti-
" BUSINESS PRESS INTERNATIONAL LTD. c“;,?,’;‘,f},’f’;‘,gf‘ésﬁﬂ‘;?*w;:ﬁ; Jnosor v ey Al ey Tnvolve
Registered in England No. 151637. Regd Office: Quadrant House, The Quadrant, Unisoft, 31A Church Road, Burton Joyce, ¢ ?{;m
Sutton, Surrey SM2 5AS. Nomngham

CLASSIFIED

= ST
COWPUTER

RDER FORM

St T Please insert the following advertisement in Your Computer Classified Section
Tho’n odvertisers should complete the form PLUS
provided in BLOCK CAPITALS. Phone numbec UNAGE 15% TQTAL
cou_mhm?mds.ﬂanouvdad*mmbo VAT
paid for if used in odvertisement. Box Number
If required is £7.00 oxtro.
thluy rmn por scc (Min 2scc)
e et e £12.00 |£1.80/£13.80
Six insertions '. £9.50 -
Twelveinsertions :  £9.00 £15.00 £2.25|£17.25
Drsplay advertisers should provide separate
ﬁ:f.g;ﬂdpw_!mw reserve space by phone £18.00 £2.70| £20.70
Method of Payment P
Cheaues oic. ’“",‘Y'““"“',":w“,‘:gb"* £21.00 [i£3.15|£24.15
usiness Press Intermnationa g
il Tencoss herewth £24.00 |£3.60|£27.60
f or
e £27.00 |£4.05|£31.05
D R B £30.00 | £4.50|£34.50
ias DOIOW

No. of insertions required Box No. required YESINO
R D =

NAME: (Pladsé inclodie NS0 = e vr e et o o o N e e L

EERLEREITTHIL e ae e ligon TR i Rt

SBNA?URE ...................................................................................................
Post to: Payment by credit card please state address card is registered

Cut out the order form and return

together with your remittance to: 0oV [ h o | o A R e e e R o s e SIS AP WL AP S g g e S

Classified Department, Your Computer,
Room H211, Quadrant House, The

%;g‘g{‘goggﬂm Surrey SM2 5AS. THIS FORM SHOULD BE RETURNED BY DEC 20 FOR THE FEB ISSUE
Company Registered Number: 151537 (England) Registered Office: Quadrant Houss, The Quadrant, Sutton, Surrey SM2 5AS.
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EXTRAS

call us for details.

Computer Engineers.

aroundin24hrs.

service centre.

™ SPECTRUMS REPAIRED for only £19.95
including PARTS - INSURANCE and P & P.

N 0 H I D DE N We don't give you a between price and et you guess

the bill, we glve you a 100% fixed price NO extras. We
don't need to boast about our service, we have
1000's of customers from all over the world highly
delighted with our service and help. Only .20
minutes from Manchester Centre. BBC, Commodore 64, Vic 20, also repaired

Don't wait weeks for your repair, we turn around all computers in 24 hrs. All
repairs carry a full 3 month guarantee, pius on every Spectrum we repair, we
send you a free game worth £5.95 for your enjoyment and pleasure.

= While you wait service by Professional

* 3Imonthwrittén guarantee on all repairs.
= International Repair Company. We repair

computers from all over the world.
= Allcomputers sent by Mall Order turned

— supplies. Commodore computers, just send £1.75 (UK. Eire, 1.O.M. C.1) or £6.50 (Europe/Scandinavia) with your/ # :
address or phone number and we will contactyou same day by phone or letter with quote, if you prefer. please ;353405
- YOUR COMPUTER cali us and we will give you a quote over the phone, we aim to please. That's what made us the most reliable /mo:4/pe

= Most Spectrums repaired within 45 minutes.
All Micros insured for return jJourmney.
Keyboardfaultsonly£8.95 )
School repairs undertaken - discount available.
Free software with each Spectrum repaired.
Over 8 years experience working with
computers. Allcomputers fully tested.

LA A A

m,
Weics
e

" I BEST SERVICE -

COMMODORE 64 gt A1 | *SPECIAL
B *
NOW REPAIRED ST G | KEYBOARD UPGRADE
Call us for details or purchase THE |
thel.C'sfromourD.LY.sectiond LOGICAL ° ST Why not
N\ B33 >y Upgrade your
E R‘ CHOICE |\ \\ ¥&=7——Spectrum into
PECIAL OFFER: .o NE L
uiC = grade your
U CAN'T REFUSE IN THE BUSINESS AT Prices 2Dk Tronmwoa e
16K toaskupgrade THAT CANNOT BE foronly £31.50 g e
upgrade your 16K Spe‘étlsg"; é?,af# sa%% P.&.P. BEATEN % = fitogs » return
e f::t:ft:ag offers while Stocks Last.) <3 al retall price £39.95 without fitting
M’akes a great Christmas prese:l::.
To order the Upgrace T Spectrum Parts Commodore 64 Chips “
& (only £17.95. ZBOACPU 3.00 5526 25,00
4116Rams 0.95 6510 23.00
Ser 553 Manuals 28% 80122703 §§38
vice Manu L -, = i
p.S. Wewoud mﬂmgggtvg‘\f;m‘,j’é’,ﬁ"mmm S 90122601 2500
S. pastan . ran: 3 ; 901225-01 3
%%srfstmas and a Happy New Year ‘ CO Tmngzgtgm 313 0.50 6569 23.00
e jl shortly be ﬁiﬁgﬁ?n"éiéfﬁé’c?éem e posaieront. 00 3236“52'“3 WUnits 28,00
=r 5 1T L will shortly be gle) ! Keyi plat - W uppty Unit .
.1 | ] . xgﬁ%ﬁﬁgeﬁ‘ggwyéfanchm available. Just give usa Keyboard Mat | 5.00 All pnces +P&P.E1 50
- ﬁa'ncnéster City Centre fof call and we can quote you Power Suppiy Units 785 But include V AT -
\hile you wait computer repairs, over the phone, delivery Feet(Each) 0.25 SO
\atch this space for details of S¥inat.
Special opening offers. VIDEOVAULT HEALTH WARNING!!!

WEEK Telephone: Glossop (STD 04574) 66555/67761
140 High St. West, Glossop, Derbyshire, England

Sending your computer to any other Repair Centre can seriously Damage its Hezlth
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The Duraplug Mains Filter
Adaptor is an essential, yet
inexpensive, item for any user
of sensitive electronic
equipment in the office or
home. Plugged info an
ordinary wall socket it provides
adequate protection against
distortions in the mains supply,
‘laundering’ noise and spikes
out of the current and
preventing digital circuits from
misbehaving.

...the Duraplug
Mains Filter
Adaptor...

..the end of the
line for spikes!

To: Your Computer Offer, Room 807, Quadrant House, Sutton,
Surrey SM2 5AS I

Please send me the following:

Quantity.....cceeuennnn.. Duraplug Mains Filter Adaptor(s) @ £17.95 each
incl. p&p and VAL. I

| enclose my cheque value £.... ..o,

made payable to I
YOUR COMPUTER OFFER.

EXPORT

AND OVERSEAS VISITORS

ALL MAKES OF MICRO
COMPUTERS, PRINTERS,
PERIPHERALS AND SOFTWARE
SUPPLIED AT DISCOUNT
PRICES.

AMSTRAD @ ORIC @ SINCLAIR
¢ BBC MICRO e ATARI e
COMMODORE e APRICOT o
STAR © BROTHER AND ALL
POPULAR MAKES

MICROGOLD

UNICOM HOUSE
182 ROYAL COLLEGE STREET,
LONDON NW1 9NN
TELEX: 295931 UNICOM G
TELEPHONE: 01-482 1711

A
ABC Elecktronic

Africa Online 106, 107
Alligata Software 34
Amstrad 6,7,9
Amstras Ahaw 32
Anirog 10
Atari 76, 77
Artic Computing 125
B

Beebug 124
Beta-Soft 34
C

Cascale Games 5, 119
Commodore 36, 82
Compumart 124
Computer Link 50

Computers by Post 26
Cumana 2

D

Dennison 1.B.C.
Digital Integration 90
Durell Software 8
E

English Computer Shop,

The

G

Gremlin Graphics 55
H

Hi-Voltage 24
1

ICS 26
Imagine 117, Back Cover

Mannesman Tally
Micro-X

Microgold

Micronet 800
Micropower

Miracle Technology

0
Ocean Software
Opus Supplies

R

RSD Connections
Realtime Games
Romantic Robot

S

Selec Software
Silica Shop
Spectravideo
Superior Software
Swanley Electronics

T
Tandy
Thoughts & Crosses

U
US Gold LF.C., 12, 13, 14, 15,
43, 66, 67, 88, 115, 121

16, 18, 118

Ultimate

\J
Virgin Games

w
Woolf Graphics

11, 70, 87
60, 61

50
120
28

28

102
116
28

65
99

40

102
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ELEPHANT printer ribbons, head cleaning disks and computer cleaning kits are now added to
the ELEPHANT family to provide you with a total computer supplies package. Together with
ELEPHANT MEMORY SYSTEMS disks — certified 100% error free and problem free and
guaranteed to meet or exceed every industry standard — ELEPHANT is now more than ever the
trusted brand that gives you the best from your computer.

L3

Dennison Manufacturing Co. Ltd.

Colonial Way, Watiord, Herts WD2 4JY, Tel: Watford (0923) 41244, Telex: 923321
France: Soroclass, 45, rue de 1'Est - 92100, B
Tel Résean de Distribution: 6059889, Ad
Germany: Marcom Computerzubehor GmbE, Podblelskis
Italy: Xing Mec SPA Via Re areo 108 BIS, 10036 Settimo, Torinese, Te
Other Countries: Dennison International Company, 4008 Brkrath 1 Matthias Clan

5.93, Telex: 211467 XINMEC-1
us-Strasse O Telex: 858 6600




B — — ]

7" Konami.

i

Imagine Software is avallable from: ,f:f__?» WHSMITH " LT, WOOLWORTH, LASKYS, Rumbelows Greens,
Spectrum Shops and all good dealers.
Imagine Software (1984) Limited « 6 Central Streete Manchester M2 5NSe Tel: 061 834 3939«Teiex: 669777






