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Exciting Multiscreen Action and Adventure!
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LETTERS

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

HARDWARE HITLIST

2.9 Keyboards for the

Spectrum and an RS-232
interface for the Amstrad,

which downloads Prestel
software.

CHART PAGE

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
Rambe, Commando — all
the hits.

AMSTRAD END ZONE

5 Stan Cartwright has

w# o 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
A chumblie of your swn.
John Dawson assesses a
particular range of
personal robots.

“* from Terence Simons.

T  ios o . ot oy
R e S Paddon gets into hard copy from as
‘—-

CBM-84 SNOWBOT

80 m*:‘:m*::.

BBC SGFT SPEEEH
No add-ons needed — David
Hoskins, software-driven
speach srnﬂ'lﬂis

HOTSHOTS

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

INTERACTIVE ADVENTURES

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

QUEST CORNER

95 Hugo Morth tells you
what's new in the field of
CAGs.

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

O g R B oAl
KNIGHT- CLUBBING
The real inside story; the machines that
never were; the blunders and the shortcuts;

all you ever suspected about Sinclair but
never at.tually wanted to believe.

HEWS N

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

BUDGET PRINTERS AND /A

cheap as £20 up to about £450. And Simon
Beesley gets serious with utility programs
— including the first example of an
mtagrated prngram on a hnme mmputer.

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 MTS0+

I< een on saving money? But not
prepared 1o sacrifice quality and

performance? Then the new MT80+
serial matrix printer has plenty o 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

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

You'll have to see the print quality 1o
believe it, thanks to the outstanding film
ribbon cassette. Continuous fanfold
stationery or friction fed single sheets
poseno problem. Andif you're ina 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, WORINGHAM, BERKSHIRE, RG11 20T TELEPHONE (0734) 78871




The AR COMEAT BVULATOR, pocied with
encling fechres, & Dy Iy he dostest, most
pecisic fight simulaior avallabie. Forhe
first fimer oo home compiuter, feed what it s
roally B iofly o high pedomoncs milfary
8 ord engage horks, missles, ships,
hebcopier Qun-ships and two ypes of
Cuning indeligens enamy oircraft
FaagiLring over 300 sprie imoges, ACE
s he smoofhest most dedoliad cocipl
vierw Of hills, Fes and ofher ground oliects

ceveloped Dynomic Grophic Technioue
(Lt O allowing sersofional High speed
solid 30 grphics.
Incomibas, your heod wil spin o3 you
sruggie with ha help-of e odvanced
ovionics whichinclude arear-view camen
ond radar, o shoy alive long enough fodo
some damage fo Hie enemy

Thea Uniiques w0 S0t fiying cpifion (oo,
MVt weanons monl ond Serstyn
Sigmech D which poses vitl el
conciiicn informcsion 'o T g ooe
um:baemmmmm
dynormic fociionl mop, ol off ond
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refusling oplion makes ACE e ulimose
AR COMBAT BVLLATOR.

ACE SCENARIO

A vt invesion fieed s lorcied on your
southiem shoves ond discharped soones of
foris upponed by helicopler gun-ships
QN DROSCHad Dy MCTNS SUtoCe 10 o
missies. Squockons of enemy fighlen ghe

ACE-EXPERIENCE IT NOW!

- BY CASCADE GAMES -

1-3 Haywra Crescent Homogote

HE FASTES
ANDAFREE MULT

£10.95

INC. FREE WAICH
AND POSTAGE

- AIR - COMBAT - EMULATOR -
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.ﬂu..E Iiork 2.1 sttt ke Al Waother Al
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your shores. The findl sioge of he condiict, L%
hoving aireody desioyed fhe enemy lond
foroes ondshof down el airforos. B iosink
theenemy feat o it evocucios iy defacied
oy
ACE - EXPERIENCE IT NOW

Every compuer garme fon wil love ACE -
just look o Thisse fagiupes
» 1007% opfimized mochine code wses of i

mwwdmﬁmmhn‘ i
# Vienws of hils, e, iorks ondl ofher i

gound objecks. Aenial combat, ground
aiiock ond noval alfack.
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* Nl clue %o memory irnolions ACE on
the Cl6ondVIC20 [+ 8K Ram]donolhove
Qny ground obsech

Order ACE today and
receive this fantastic
20 KEY MULTIFUNCTION

CALCULATOR WATCH
ABSOLUTELY FREE!!!

PRICE Vig2s55'95 ° ™

. Postoge FREE in UK. Add £1 for overseas oiden.
Allow 28 days for delivery

" lencicsa chaquapostol ordariorn (€.

. o Coscode GamesLid

- O thiough ony Post Cifice by Tronscosth [Gine Mo, 555 5455)
- Forevenioster ordering when changing o Access. Barclaycard ond l
Tnstcard Visa use our 24 hr senvice (Tel. 0423 S04563)

. ﬁ ENTER CREDIT CARD NO. IN BOX:-

C1Ceo4
) CePLUSA

Pl Sl [
HAMNE
ADDRESS

 [OCRVIC 20 (with 8K RAM
expansion)

0o
k128

POSTCODE

COUNTRY
Plecsa compiete ond send 1o
Cosoods Gomes Ud,

TS o Cimesann
Homogate HG1 S8G. Englond
Tl [0427) SO4AT

i-J'..m-c ha 1 ﬂ-&-

Screen shols are for CBM &4 version, Crher versions mey vary



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.

But games 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
the house with budgetting
and accounts.

Put the 464 1o work
and it will take care of a
number of business-like
functions, such as
wordprocessing
and spreadsheet.

WITH GREF
SCREE S AROUNTY

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




|

The complete home computer.

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 - WH.SMITH + WIGFALLS - AND GOOD INDEPENDENT COMPUTER STORES

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.

| Please send me more information
| MName

| Address

|
|
| |
|
|

| Amstrad CPC 464

| The complete home computer.

— — e E— —— — e — e o —




SPECTRUM
&
AMSTRAD

R.R.P.£8.95

DURBLL cicsaepef 37

Castle Lodge Castle Green Taunton TA14AB



300 Stumncres

When it comes to computer games

you can't beat an Amstrad.

£9.95 lape £13.95 [hst

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 - DEONS - LASKYS -

RUMBELOWS - SUPREME DISCOUNT STORES -

ey
Cyrus T hoes
Y995 Tape £13.95 | 158

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?

L E

Tell me more about the Amstrad range of software.

Name

Address___

Amstrad.Loads more fun.

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

TANDY - WM SMITH AND GOOD INDEPENDENT COMPUTER STORES
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TRADE ENQUIRIES: Anirog Software Ltd. Unit 10 Victoria Industrial Park Victoria Road
Dartford Kent (0322) 9251378
MAIL ORDER: 8 High Street Horley Surrey Horley (02934) 6083 (0322) 9164992518

Payment By: ACCESS/VISA /BARCLAYCARD CHEQUE or P.O.

—— i —
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JUST YOU AND A CAR NAMED
“KITT...

COMMODORE 64

= £8-95

| AMSTRAD

SPECTRUM 48K,

669977 Oceans G

Ocean Software Limited, 6 Central Street, | ter M2 SNS. Telephone: 061-832 66?3 Telcr
Ocean 1 available from selected branches of
L be

B WHSMITH "IN WOOLWORTH LASKYS lows.Greens. Spectrum Shops
O T T AR RSN LA LR e, B

id all good software dealers. Trade enquines welcome
AT R RN




Strap yourself into your ejection seat and get
ready for modern jet fighter combat with F-15
Strike Eagle!! F-15 features superb Three-
Dimensional graphics, F-15 manoeuvrability,
compufer assisted targeting including a modem
fighter HUD (Heads Up Display), airbome radar,
air-to-air missiles, surface-to-air missile defence,
ground target bombing, full asrobatics,
and multiple combat scenaries. F-15 will thrill
and challenge you and give you the chance to

Wk Ot Wour Himadigwar - Thin F-15 by For Raall

s T ot thor seabisicaticon and el of i actuaHighter
mraEr Thn yemudaton wal beep you et ied lor a2 lang e

INATO |
|COMMANDER|

o

F-13 STRIKE
EAGLE

prove you have the “Right Stuff” of an EAGLE

NATO-COMMANDER

Pin on the four stars of a Nato General and
defend Europe in a heart pounding, accelerated
RealTime war simulation! React to the combat
radio, teletype, and news service messages from

; el the battle front, and use your {ull continent
Sonrerrlint scrolling battle map to deploy, manoesuvre,
FISCOMPARISON and command the battle units, including
“Real" F-15Strike infantry, armour, helicopters, air forces,
Feature F-15 Eagle and tactical nuclear weapons in real time to stop
E g;:m::, Weapon Systems E: i the ever advancing Warsaw Pact battle units!
& ME8% Bam o . Nato Commander is great fun and challenge for
ME-82 Bombs Yoz You :
® AirAlr Misiiles Yes Yes wargamers and arceders alike!
2. Sophisticated Elsctronics
#® Heads Up Display Tes Yeos
® Radar Yoz Yes
» Elgcironic Counter Maasures Tes Yeos
® Inertial Navigation Tea Yoz
3, Real Combar Missions Yoz Tos
4. Developed and 1asted by
Real Fighter Pilom Tes Tas
5. Asrobatic Flying
(Loope. Splits and Ye You) Tes Yes
C-64 /128 & Atari Cassette £14.95 C-64/128 & Atari Cassette £9.95
C-64 /128 & Atari Disk E17.95 C-64/128 & Atari Disk £12.95

US Gold Ind.,

Unit 10, The Parkoway Indusmmal Centre,
Heneage Street, Birmingham BT 4LY.

uses supernor three dimensional graphicsto
provide realistic take-olfs, landings, and cross
country navigation under both visual and
insgument light rules among 21 diffarent
airports, in three different geographical areas of
the United States. Options include touch and
go's, visual or instrument fying, full cockpit
mstrumentation, dual VOR navigation radios,
an instroment landing system (ILS), multiple air
navigation maps, four difficulty levels,
and emsargency procedure practice In the
game mode the player uses his superior skillsto
deliver the 115, Mail quickly and safely among
the various air ields. This simulation is a realistic
trainer and outstanding fun forall ages!

C-64/128 & Rtari Cassette £14.95
C-64 /128 & Atari Disk E14.95

1
WO d70e0

|
Bolo Flight is an outstanding flight simulator
that will provide you with the thrill, excitement,
and joy of flying your own aircraft. Solo Flight




SPITFIRE ACE

Strap on your pamr:hum aud man your fighter!!
Save London during the Blitz in your Super-
marine Spitfire!! Fly loo m!];:' Immelmanns, and all
the real air-to-air co; t manoeuvres using
outstanding, out of the cockpit 3-D graphics!!
SPITFIRE ACE (European Theatre) provides at
least 8 different Combat scenarios and fast
paced action that puts youright on the edge of
the real personal danger of being shotout of the
skyl! For 1-4 players!!

‘C-Ed!l.ﬁﬂ & Atari Cassette £9.95
C-64/128 & Rtari Disk £12.95

See, feel and hear all the action!
Eennedy Approach is the FIRST simulation to
include realistic high-quality speech right from
your computer. Bad weathex, in-ftight
emergencies, instrument failures and other
variables provide an ever ciarging
environment. You control the actionin the skies
of our busiest airports, twenty different aircraft
could be calling you at the same timge and may
be vying for the same runwgy!

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 o fly
against each other in their own jet fighterand
each receive outstanding graphics and flight

information as if they were in the cockpit of their

own F-868 Sabre Jet. The game play consists of a

series of actual fighter pilot manoeuvres,
from loops and High-G tums to Hi¥o-Yo's, as
each player attempts to centre his opponent's
aircraft in his gun sights and shoot him down.

Addinonal game options include a solo mode
against one to three enemy aircraft, and a co-

operative mode where two human players can

fiy against two computer controlled enemy
airerafl. Five actual Korean War scenarios are
included, each with five different skill levels.
MIG Alley Aceis an ocutstanding simulation that
requires supenor fighter pilot skills and guts to
survive and win the Silvar Wings of a Jet Acel

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
enjovable. The safety of hundreds of passengers
is in your hands as you guide jet airliners,

rivate planes, and even the supersonic
‘Concerde” to and from their destinations.

AREYOUREADY TO TAEE CONTROL. ..
YOU'LL BE GLAD WHEN THIS SHIFT IS OVER!!!

C-54/128 & Atari Cassette £9.95
C-64/128 & Atari Disk El2 85

C-64/128 & RAtari Cassette £14.
C-64/128 & Atari Disk : E17.95




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 adwventure
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 oubwit 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 SHOOTE

Role-Playing Experience

Up to 20 character
A 1 to 4 character

8 armour types

32 magic spelis

® 11 character classes. 5 races

® New combat mode

roster
party

Individual player movement
16 long and short range weapons

Magic weapons, armour and items

® New ship to ship or shore combat

® Full colour visuals throughout

® New advanced dungeon graphics
® MNew animated outdoor graphics
® Sound onfoff toggle

® New navigational strategies

® Adventure style verb entry
® New astrological influences

Ulysses

& The Golden Fleece
from Sierra On-Line

—.—,——-..-..._-_,

L._Lqu

Protected by the gods,

the

e e - —— —

= fihﬁnmca

"VENTU

An Epic Fantasy

“"Golden

journey is an encounter

Wizard & The Princess C&4 Disk £14.95

Exodus-Litima (I CoAALari £19.95
Disk

Lilysses Céd Disk £14.95

R —
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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 an;.r'
amount of time. The setting i15 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 e —

the underworid and ASaSes
others). Highlighting your Ay

with the magnificent
winged horse “'‘Peg-
asus’’.




M UP SPACE INVADERS ?

stimeto

it UNWNOWN

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 itl

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 destray all life here
— unless something is done quickly.

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

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 time. 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!
sSomething 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 Ctd Disk £14.95

Lucifer's Realm CoHaiAtan £14.95
Disk

Masquerade £14.95

C64 Disk
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ALL AMERICAN ADVENTURES
UNIT 10,
THE PARK\WAY INDUSTRIAL CENTRE,
HENEAGE STREET, BIRMINGHAM E7 4LY.




AMSTRAD CPC 464

J

DEAD-ALIVE

HE LHMW

“CYBERUN”, “GUNFRIGHT”, “NIGHTSHADE"recommended retail price: £9.95 inc ‘lr'AT.
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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48K SINCLAIR SPECTRUM
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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 WHOD AND THE MINES OF TERRDR IS
AVAILABLE AT THE FOLLOWING DUTLETS:

ENGLAND

ACCRINGTON

PV Tubes [Computers), 104 Abbey Street, 0254
36521

ALTON

Alton Computers, 62 High Street, 0420 87998

LUTON

Hobbyte Limited, Umit 16, Arndale Centre, 0582
457195

MAIDSTONE

Kent Micro Computers, 57 Umon Street, 0622
52784

MANCHESTER

N.S.C. Computer Shops, 29 Hanging Ditch, 061 832
2269

SOUTHEND-ON-SEA

Computerama, B8-90 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

BANSTEAD

Computerama. 17 Nork Way 07373
54717 f

BOURNEMOUTH

Lansdown Computer Centre,

1 Landsdown Crescent, 0202 230165
BRIGHTON

The Gamer, 71 East Street, 0273
128681

BROMLEY

The Data Store (Micro Computers!.
6 Chatterton Road, 01 460 8381
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 889010

CHEADLE

U.ES Computers, B0 Stockport Road,
061428 6912

CHELTENHAM

Computer Shack. 14 Pitwille Street,
0242 584343

CHICHESTER

Computermania, Southgate, 0243
779263

DORCHESTER

Seven Counties, 20 High East Street,
0305 66022

EXETER

Seven Counties, 7 Paris Street. 0392
2121

FAREHAM

Timatic Systems, Fareham Market,
0329 236727

SWINDON

Barbury Computers, B9 Victoria Foad
0793 611487

LUXBRIDGE

JKL Computers. 7 Windsor Street,
0835 51815

WELWYN GARDEN CITY

D.J. Computers, 40 Fretherne Road

D438 6550

SCOTLAND

ABERDEEN

Micro Shack, 18 Chaple Street, 0224
536081

ABERDEEN

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

WALES

CARDIFF

Cardiff Micros, 46 Charles Street
0222 373072

CARDIGAN

Cardigan Electromcs, Chancery Lane
0239 614483

LLANELLI

Positron Computing, 15 Central
Precinct, 0554 758624
GLAMORGAN

Bucon Limited, 35-36 Singleton St
Swansea 0792 467880

EIRE

BRAY

Bit by Bit; 6 Castle Street, 0001
868541

CHANNEL ISLANDS

GLERNSEY

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

FABEHAM

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

HULL

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 Londan Bridge Walk, 01 403 1968
LONDON

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

MO S RICIBETIBGD MicroPower Ltd., Northwood House, North Street, Leeds LS7 2AA |

MANSFIELD

Mansfield Computers, 33 Albert Street. D623 31202
MORTH FINCHLEY

Adams World, 773 High Road, 01 446 7170
NELSON

Suntaxsoft, Unit 109, Glenfield Park, Glenfield Road,
0282 698849

PLYMOUTH

Georges Booksellers, 141 Armada Way, 0752 661011
PLYMDUTH

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

Landsdown Computer Centre, 14 Arndale Centre.
0202 670901

REDCAR

Multicoloured Micro Shop. 8 Dundas Street, 0642
486643

Sl ALBANS

Hobbyte Limited, 10 Market Place. 0727 41396

S1 HELENS

Microman, Mill Lane. Rainford. D74488 5242
SOUTHAMPTON

Computerama, 112 East Street, 0703 333958

DISTRIBUTORS
BULLDOG DISTRIBUTION D260 277611
CENTRESOFT 021 359 3020

GEM DISTRIBUTION D279 444615

GREYHOUND MARKETING 0532 436300

LAZER DISTRIBUTION 0392 50434
LEISURESOFT LIMITED 0604 46658

MICRO DEALER UK 0462 37171

R & R DISTRIBUTION 0977 785544

180 DISTRIBUTION LIMITED 0782 620321
THORN EMI SOFTWARE D252 543333

TWANG (WHOLESALERSI LIMITED 0734 580200
WAYFARER DISTRIBUTION 0743 66922
WEBSTERS SOFTWARE 0483 652222
WONDERBRIDGE LIMITED 01 935 9060

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




Edit...

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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3525, Printed by Riverside Press Lid, Whitstable, Kent, and typeset by Instep Lid,
London EC1. Subscriptions: UK. £14 for 12 issues. ABC 131,769 July-December,
1984,
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Front View

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 Mcintyre
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 MclIntyre 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
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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.




PRICE SLASHERS

128 shake-u

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 plaver 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

p starts here

Spectrumm 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,

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.

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
vear 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, : megabyte, WIMP

etc machine is a lot nearer

than some people imagine.
Amstrad are just much better
at keeping things under their
hats that most companies. On
past performance we can
expect 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 sec 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 1o use proper
arcade machine screen shots
on both the C64 and
Spectrum versions. Slap
WTIsLS.

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!
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The DATABEER 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
120 51200, 1200775 and

£ 28. 75 inc§
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£ (0473)216141
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ATARI

The DATATARI/MULTIVIEWTERM serial
interface plus software package is unigue.
because it gives full PRESTEL facilities,
Inciudin '_‘-I graphics, To Atari® users. Allows
atcess to MICRONET, MICROLINK. Viewdata.
tedex, electronic manl, databases and bulietin
boards, handling baud rates of 1200/ 1200,

75 and 300/300. B850 inter

o/ 1200, 12007
£52:13

face not required
ESB-BS e

For models 400, 800,
G00XL. BOOXL -'351“
BSXEM and 130XE
Saftware on disk or
cassette

§ postage free w

VIIRACLE
TECHNOLOGY

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET

SPECTRUM

Tt 18 DATASPECTRUM interface and soft
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bought with W52000. Otherwise. please add £1.15 UK p/p

MODEM WSZOOO

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 AwardsFinalist, PCN
Best Buy, and is MICRONET recommended. It
comes complete with BT telephone lead.

mains power lead. com- .
£129°°

prehensive user manual and
free introductory subscrip- excvaT

tions to MICRONET and

MICROLINK. rﬁ :l—.saﬂ.hzse v

* 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 GOLD 79: KEY 001 (Dealerlink 72 DTB 10135]

SY G'19002985 PRESTEL

MAILBOX 9199392265 -




({continued from page 21)

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 059 68K
multi-tasking operating
system. This might have a
wimp front end written by
Metacomco, of Amigados
fame. Most likely RAM is V4
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 kits
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 1o
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.

%

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

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

movie. 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, narty 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.

£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

vou to assemble the missing
bits of Zoidzilla.

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

. S TR nﬁtt‘.“.'
o F— s, S e
Stone age
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 &
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 vou have to
bring two people together
instead of slaughtering
hundreds of aliens.
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LONDON’'S LARGESTDISPLAY OF PRINTERS MONITORS

COMPUTERS AND PERIPHERALS

DON'T TAKE A CHANCE

OPEN MONDAY-SATURDAY 9 AM-6 PM

| -

DOT MATRIX PRINTERS
Brother HRS E78.21+\VAT= £89.95
Brother M1009 (P+5). . E130.40+\VAT= £149.45
Brother EP44 typewriter ... £188.80+VAT= £218.39
Epson P40 Thermal AC/DC . £49 90+\AT= £57.39
Epson FXBS/FX105/RAX100. POA
Epson LX80/GXB80 NLO £19C90+VAT= E229.B8
Epson L1500 NLG £799.00+VvAT= £918.85
Epson JXBO Colour. . ...... E44990+\VAT= £517.39
Canon PW10B0A NLG .E28890+W = £333.39
Canon PW1156A NLQ . . E3B5.90+VAT= £E420.79
Commodore MPSBO1...... EBDBE2+\VAT= £69.95
Commodore MPSB803 . . . EB86.91+VAT= £99.95
Panasonic KP1091 NLG . E25590+VAT= £294.29
Oki-Mate 20 Colour. . ... ... E217.30+VAT= £249.90
Shinwa CPABD. £179.90+vaT= - E206.88
Micro P 165 NLQ. E2B0.78+\AT= £299.90
Seikosha GPS0S (Sinclair) .. £69.90+ VAT= £B80.359
Seikosha GPS00A., . . . .. EB990+\AT= £103.38
Seikosha SP1000 VC

NLG (CBM B4) £199.90+\vAT= £229.89
Seikosha SPI000 NLG. . ... £19980+\VAT= £229.BB
Smith Corona Fastext B0 £11090+vaT= £127.53
Smith Corona 0100, D200 NLG & D300 NLA. . . . FOA
Star SG10 (IBM) l"-.lLGl E22b. 00+ \aT= £259.90
Star S/S0O/SR ran .. POA
Kaga Taxan KP810 LGI £24990+VAT= £287.39
Kaga Taxan KP10 NLQ .E37990+waT= E£436.B9
DAISYWHEEL PRINTERS
Brother HR10. : E249 80+ VAT = £E287.39
Brother HR15 (P). .. E315.00+\vAT= £3B62.25
Brother HR25. L EB09.00+VAT= £700.35
Brother HHEE + sheet feed. E81990+VAT= £942.89
Dalsr"st.e 2000...........E21990+WT= £252.B9
Diablo8630........ . POA Silver Reed . POA
Juki 6000 ....E19990+VAT= £E229.8B9
Juki B100. .. ... E324 90+ VAT= £373.84
Juki 2200 t}pewr'rt.er‘ PorS. E257.30+\VAT= E£295.90
SmithCoronaTP1. . ... .... E17990+\VAT= E£206.89
NEC. Rioch,Qume, TEC. . . .....cvunirs POA
EpsonDX100. ... ....... .E31500+ViT= £362.25
Commaodora DPS1101 E165174+WAT= £189.95
Uchida DWX 305. . ... £E198.00+VAT= £228.B5

All popular interfaces, cables, etc. available from stock
Custom cabies made to order:

Let our experts match your computer to the printer of your
choice.

Printers — All models parallel-centronics interface Seral
RS232C available at same or slightly higher prices

MONITORS
Microvitec Colour
1431 DS STORES RGB. . .. E182 53 +VAT= E205.90
1431 MZSTDRES Spectrum.£E199.90+VAT= E229.89
1451 DS MED RES RGBE £220990+\VAT= E£284.39
1451 DG MEDRESOQL. .... E225980+\VAT= E264.39
1451 APDS MED RES

RGB/Compasite. .. .. E289.890+\VAT= E333.389
1441 DS High RES RGB .E£38990+\VAT= £448.39
1456 LIMED RES IBMPC . . £E39590+VAT= £455.29
1456 DA MED RES Apricot . £299.90+VAT= £344.8B8
Philips Monitors Full Range. .. .. ........ POA
Ferguson Monitors FullElgange . POA
COMPUTERS
Amstrad
CPC 464 Green. ........ E167.78+VAT= E192.95
CPC4c4Colour. . .......... E252.13+VAT= E289.95
CPCB12BGreen. ........... E252.13+\VAT= E£2B5.85
CPCB128 Colour. . . .. £339.09+VAT= E38B9.895

PCW B256 cevieve... £39490+VAT= E454.14

Apricot — Special Price Limited Quantity
F1E 256K RAM 1x315K Disk. . £499.00+VAT= £573.85

PRINTERS ON
DISPLAY —MOST ON
DEMONSTRATION

[0 B

UK's Best Printer Prices

—COMPARE BEFURE You BI.IY

A

-—m
e

w

BGEKLECasstame:: £83.43+VAT= £95.95
EEBGCST inc Disk+ Monitor. . ... EB42 890+VAT= £739.34
BBC inc OFS. £3468.91+VAT= £398.95

BECPLUS 12BK. . ......

. E42980+VAT= E£E494.39
l.':u T“E and Opus Disk Drives

veee-.. EB4AT744+VAT= £97.45
1 X 4Dﬂl< Switchable. . .. .. ... £127.13+vAT= E£146.20
2 x 100K E1B6.48+\VAT= £214.45
3 x 400K Switchable. . _ ... ... £279.74+VAT= E321.70
Opus Disk Drives now with 2 Year Guarantee
Commodore
64. . £130.39+VAT= £149.95
B4 + 1541 £E252.13+VAT= £289.95
'541 Dtsk IIere £121.6809+vaT= £139.95
ci2 eeg6.04+vaT= E259.95
C‘IEE +1570. £391.21+vaT= £449.90
IIHEE?E Disk Drive £E169.52+vAT= £194.95
Toshiba HX10. : .... EBAS2+VAT= £79.95
Sanyo, Sony. Panasonic. . ... .. _ POA
MSX Disk Drives, Printers, etc in stock
Sinclair
48K SpECETUM. ..« o v v v s E78.22+\AT= E£B89.95
Spectrum PLUS. ... : £95.60+VAT= £109.95
Gl RERGa o e £1689.52+vaT= E£184.95

SUPERDISKS Prices per box of ten ex AT

So00 0500  SS36TP1  DSS6TP1

40TR  40TR B0TR 80TR
BASF 5~ £10.00 £1580 £71750 £15.20
aM 51 £1350 £1950 £18.90 £2390
VERBATIM 5%~ £72.20 £1520 £1520 £15.90
DYSAN 5% £1375 £18.00 £18.00 £23.90
TOK 5%~ £15.90 E14.50 - £29.50
SONY DS/0D 3% £32.30 MAXELL3™ £38.80

Add 70p for P&P per order of Disks or Ribbons

PRINTER RIBBONS [Ex-VAT Prices)
Single prices, deduct 10% for 5+

Brother HR15 Corr E290 EpsonlX80..... £4.00
Brother HR15 MS £5.50 Epson100Series. .. E£4.50
BrotherHRS ...... £290 Juki6100SS....... £1.90
Brother EP44. . . E290 JukiB100MS. . £2.70
EBrotherMI1008 . ... E390 Juki22D0......... E2.40
Canon PW1080A. ES90 KagakKPB810.... £5.90
CBm BN £6.90 MannesmanMTB0.. E£EB.50
CBM EDE! 526. E6.50 Seikosha GPS0..... EBG:90
CBM 1525 £4.50 Seikosha GP100 £4.50
CBM DF’S'I'ID".I MS E2.70 Seikosha GPS00 .. £6.90
Daisystep 2 £3.40 Seikosha GP700 ... E18.50
Epson M HHKJ FXBO E350 ShinwaCPBO EB.S50

All equipment fully guaranteed —Credit terms available

Mail Order + Export + Trade
Hot Line Phone 0D1-686 6362

ﬂ Delivery by Securicor (3 day) please add £5.00 + VAT per itern.
“ Delivery by TN.T. (lovernight) please add £9.50 + VAT per item

Send off or order by ‘phone quoting your Access

Barclaycard No. ‘Phone 01-886 B382. Immediate B —

despatch on receipt of order or cheque clearance.
O vou can Telex vour order on: 946240 Attn 19001335
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OPEN MONDAY-SATURDAY 9 AM-6 PM

ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC.

——— L ees—

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
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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, [ 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
— *“finvaders®’, as such?
Seriously, however, there has
been much furore recently
about Amstrad’s twin-deck
cassette unit, and about
Interface I11-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
family for over five years.
Then you were an
enthusiastic and well-
mannered 14-year-old. |

Saturdav hov in my
Ed

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

employed you to work as a

and intelligent you quickly

expert and a highly valued
employee. As soon as you

school and worked for Bug

teenager earning a fortune

Lennon involved. What you

the protection and make a copy

Dear Eugene Evans,

| have had the pleasure ot

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.

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

e

difficult as playing
Rachmaninov backwards
on a mouthorgan.

Now you are wisely not

unplayable. Frantic was so trying to program. The

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
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

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. L

’)w

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

ﬁm‘mﬁﬁfﬁ%‘ ?ﬁ‘if‘:‘éf_:':;'f. P % NI i e e r more software.
s e Xl A = d for. Fo 7
. SESES e S S the catere || Colchester Gaal Dornik,
- R machine it's f'-'-‘:‘: ?;rget full details c@ “No more Hardinville,
ﬂn\rﬂlop_&‘ Don us how to {.Dgﬂall nights wpmg in hex* Terminus City,
, " instructions 10 2 lonely M9 ervice Anacreon Sector,
. ou =
How 1o write for load rﬂa':: g,fé how to enter Message S e Stardate: 6.12.85.
Your cumpute" w?{?.r the readers you can get m: Either use
4 this magazine The article must be us in two Ways. ECL 1 DOWN IN THE DUMPS
ﬁgu?g:mpumr pracisﬂl‘.-‘u submitted ﬂf"“?:f;;f thg%’;:?’é]eép; 5 G or you Goodness knows what Basic
e yo uter. 8 :
because We W;‘:?,—.Ts :n Your Gﬂmqu'lishﬁ d page — can use our very Om" a screen dump_ A J Torlesse was
views, tips and Lo L £35 per p“ appears in th modem, day of ML 0 o using for his Spectrum/HRS
gven Yyour ¢"é‘°;ﬂﬁware in that :;je and includes 01.661 8978. The l::: parity system — Letters, November. |
maChll'lIBEH 2‘:3,5 how you 90 ?-liglraﬂ i vai, h?z?-.h?;ctﬂf ou thought my routine — adapted
general. Mt u name 10 bits pe it in upREeT from the Epson routine in
about Qﬂn'gguf_ﬂmmm Telﬁﬂﬂ ter’s simply “a"'fm" our - Mastering your Microdrive —
nto fa e typed, doule Telsoft is Your Gﬂ;-.Tf; X S "Yﬁcide and wait for was slow at about 5% minutes.
sng:ed on A4 paper 245 software dnwn:s;ram for aﬁdr::':epmnce code . Got the time down to 14
iﬁmg nd address G"n'.’t service. AnY p.;..- the BBC e < & STF GOY.Then °" minutes by modifying another
Theet would nelp. DOR the Spec mmodore which! ou go. Don't forget 10 ¢ routine and have ended up with
1l us { i _5i .
o et runs on W | £ gelephons SEENCL  uewno e againin W | e o sl and large
m inclu it is av wi
rograms PIE3%8 JTL's ome next 10 fice. Botn 1200 and Upper case .
?aji-,ﬁ;;in of how long it 300 baud gpeeds are _ B EEE i b W (continuea vn page 27)
n
t what

is. Please pu
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Train at home for one of these Career Opportunities C@lm pUﬂt@ IFS'

More than 8 million students throughout the world

JL
have found it worth their while! An ICS home-study b PO E
course can help you get a better job, make more 4
L

money and have more fun out of life! ICS has over 90 PRINTERS COMPUTERS
vears experience in home-study courses and is the Anodex.. . POA  AmiradPCWEDSS £389
largest correspondence school in the world. You learn ot R )
at your own pace, when and where you want under EpsonRX100FT. . €324 AprcotFlE . .. £519
the guidance of expert ‘personal’ tutors. Find out how A :;";gjﬁ‘z TR T
we can help YOU. Post or phone today for your FREE R g2 ApricotF10+ Mouse £1745
L INFORMATION PACK on the course of your choice. e/ m;::ﬁé?g‘? gg; if;:%g’slﬁafn?h e
— e e e e S e S e S S— Brothad HR15 . - .:.5312 CommodomCad : EI}:
[ [Introduction to | Brother HRZ5 €599  Commodem it {1 e
Programming Bohee RS 8003 Commodurml 570D ==ToE £169
| Computer in BASIC I e s a8} - (ComiicdanPCI0 __£949
Programming In tgmrr-miu:ﬂpsnﬂﬂ .-EIM 5'5"'?"-"'“3':55'5--- -..E649
I I CononPWI0B0_ . £234 é“,::ﬁ:%ﬁ;;r;,#; """"""""" 'tég}',
Proarammin : CononPWNSS e 353 B P Furope £11.000
in C%EUL g Electronics Doisystep2000__.————£219  ponmops
I ! I KEE:“E: ) 1 —— T Mﬁ'ﬂmr.‘!f:‘g;gg 315
: _ ST e 14 T
Electrical Electronic GO0 K19 Micromecl A51DGION_——£225
| [Engineering Engineering || Steochme®d g0 stlrorbloiaisendcomnm
I Elec. Contracting/ | Radio, Audio and | ooty — E?:f insured Delivery €7+ VAT
{nsta"atﬂjn TV Sewimng Seikosha GPS00A . £95 24 Hour Insured Delivery E10 + VAT
I GCE over 40 'O’ & ‘A’ level subjects I CREDIT CARD HOT-LINE
| GOUrSEOFINEEIESE .. . . oo ioiaeiaieise riree st in o saes s bpmenioFe I
Name & [ & ﬂ 01 '760 00]4
I , “ All prices exclude VAT
I Address ' Export Enquiries Welcome
= P. Code
| Galaset Ltd, 30 Bayford Road,

B S (nternationai Correspondence Schools, Dept. ETS16, :
312/314 High St., Sutton, Surrey SM1 1PR. I LIHIEhﬂITIprn West Sussex.
L Tel: 01-643 9568 or 041-221 2926 (24 hours) i :
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(continued from page 25)

black-and-white copies, plus a

‘‘shade copy" which prints
sideways to give a near-Ad 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 HRS5s had an
incremental feed of 1/36",
whereas the current mode] is
twice as fine, with 1/72". Thus
for bit image printing the
control code had to call for 4
times 1/36" fora 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 cenire.

I've seen so many different
cable connections stated for the
Spectrum-HRS link, some of
which could nor work, that I

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

Interface HRS5
= Dt S T S e S
" il ihels iwedl)
T e S A S |
L e e R A L R 5
and link.......... SEeblr |
Fer e D s s S e
and... E R L N S e )
in the HR$ plug.

QL HRS5
s T S ey |
R R R e R S~
T b e T e )
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 s0 many times
that you cannot do recursive
techniques with Basic that some
people are even beginning to

believe it! It isn't true.

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 15 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 bean
smudged. The last six
characters in the
second and third lines
from the end — Line
110—should read:
ffed78

4c04ch

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,
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In September's Update vou
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 buv a 6128.
Peter J Turner,

Norway.
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MASSIVE DATABASE Poolswinner is a sophisticated Pools
prediction ad It comes complete with the largest database
availahle - 22000 marches over 10 years. The darabase updates
autsmatically as resulis come B
FREDICTS Not just SCOREDRAWS, but AWA TS, HOMES
and NO SCORES,
SUCCESSIUL SELEC quaazies that Poolewinne: petforms
significanily betier than chance.
ADAPTABLE Probablities are given on gpary fbomure -
cheose as many selections as you need for your bet. The
precise prediction formula can be set by the wser - you can
develop and test your own uniqoe meothod.,

@ SIMPLEDATAENTRY Al team names are in the program. Simply type in the refarence

j COTRSED §

mieriges frotn th Seredn. OF ae FDUGEN 1o prodases fomene st sutematically (see balow).
@ DISCHMICRODRIVE COMPATIBLE Tapes supplied with conversion instructions
@ FRINTER SUPPORT Full hard copy printout of data if you hawe a printer.
AVAILAELE FOR Spectrum (46K), Cormmaodaore 64, VIC 20 (+ 16K), AMSTRAD,
BBC B, Atari (48K), ZX81 (16K), Dragon, Apple II, ELECTRON
PRICE £15.00 (all inclusive)
AT LAST: No mare struggling for houss to gt the
. FHGENBSIG fixrare list into the computer. FIXGEN has beer
programmed with all English and Scottish
firnares for 19855 iy type in the date, and the a3l fierere e is
Nﬂj generated in seconds. Fully compatible with Poolswinrer.
POOLSWINNER with FIXGEN £16.50 (all inclusive)
B P
I’ NOT JUST A TIPSTER
Rw PROGRAM, Coursewinner
THE PUNTERS COMPUTERPROGRAM | J-,c27L be used by expars
You can devalop and tert your own unique winning system by adusing the
analysis formala, of use the program in simple mode. Conrsewinner V3 uses
m-:ﬂm&mﬂwffmmnmmmhmm&m , COUTE0
statistics, prize maney, weight, going, trainer and jockey form ete, ote. It
outputs most lkeely wirners, good lang odds bets, lorecasts, tricasts ate. The
dﬂmm&#ﬂﬂmmmimﬂﬂmuhm Tou can update
the database - mever goes out of date,
AVALABLE FOR Spectrom (61X, Cormmodane $4, BT (B AMSTRAD, Aari (4810, Apple T
PRICE £15.00 (all inclusive) includes Fla: AND National Bent versians.
Send Cheques/POs for renirn of post service to . . .
=) selec EN
phore 24 hrs SOFTWARE phone 24 hrs
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425
sy far fall bap of iy soiftwrare)

and socagionsl puntess alike.

ATARI COMPUTERS

Amﬁ!ﬂsfcmwtr 36" g drive, moune,
moneasr ard Loftweira EGJE (E8700 £ 730, We can
guabe for sfernatesd MOATES 80 SIS dFrva BEHOAL
on thun. packege. 800K ST disc drwa £138 101381
L1158 TD00K 5T dic drwe £182 (€179 £199. 10
Megabyte ST hard disc L4B7 [£435) (475 5T
Colour monitar 1 J0XE compuler + duas deive =
softwars (288 ({249] £278, 130 XE comanter =
dise drive = 1027 phnier + pofrwane £33% (0333
23

SINCLAIR COMPUTERS

Sinclair pochet TV {87 (€851 £107. Sencier OL
Comguttr {304 (D196 £229. QL Frpoy &2
mie{ace (See Cumany dac secton below for
samtable dmc drvesl (86 (£84) D& Senclasr
Spectrum Pus Computer 485 {123 10127 L1477
Specirum Plus Computer + cawsetts « &

« pryatek with interfece €139 (013400 Elﬂ-
Qurigarl 48X Sinclair Spectrum (96 (£1020 £12.
Bt 1o upsgrade 1 Spestrumn 1o Spectrum Pigs [40
€401 C80. Microdrrva £48 (D800 C60. REIID
wierfece 1 C40 (L501 (60, Special ofter: Marodeive
= interipte 1 + 4 camtridges T97 (D58 £107
Bank microdrve certrdges C2-£53 (031 C4
Spectren flopoy disc imterface (See Cwnans disc
secion for suwitable gac drves) 107 (E86 £109.
naeriece 2 £30.48 (£200 L34, AZE memory
upgrade bt for 16K spactrem (mave 2 wnd 3 oniyl
E3N [£2B) £330, Specivumn Conieorscs pranfer
welpcy 46 (£43) £47

COMMODORE COMPUTERS

Commodors 128 £250 (£245) £279, 1870 Dhac
drive [187 (£186) £208. Commbdore 128 + 1570
Dugr drne L4719 (£209) (458 Commodore B4 +
FRCOROE + scmier beyDosd + poftwaere CIBT
FE213) £243. Cosmwmpdore 84 + diac drive £278
(280 L340, Convertcr 10 alow mpsy grdenpey
OO0 CHRMITTE RCOrders 10 be wied with the Weo
20 ang the Commodors 04 €£85-78 (£8) €11
Cantronicg poablr ntarisce for VielQ and the
Commadare 54 £45 (£81) £46, Disc drve £191
E18E €217, MPFSE0T Printer CTTRICT2Y) €151,

AMSTRAD, ACORN, ENTERPRISE
AND MSX COMPUTERS

Ammtied POWE2EE (449 (C450. Amatred 404
Colour €297 1£322) £402, Amatrad 462 Groen
£197 (L2301 £310. Amawad 6128 Colow (157
€420 £500. Amerrad 6128 Green L2287 (E322)
1.'492 Ao Cleowon (59 (099 €118, Erderpeise

computer C172 (01700 €180, Enterprge 128
E!.’l:ﬁ ([229) L2458 3.5 10008 Disc drives for
Emprpeige; siagle C109 (0115 £138, dus £193
€195 £226. Gokdetar WISX 112 1{11'5: {148
Serwn MPCI00 MEX C120 (L1230 £153

CUMANA DISC DRIVES

T sast dioae rperipges of Sinclalr O, Soecyrom and |
BEC A, 387 BO vtk double seded, cased and with
Etreenr subply: single £109 (£115) £135. dusl £193
[£185) £228

PRINTERS

MNew Epson LXBO (249 (02490 (282 Trasuor for
LXBO £20 (£20) £30. Epson GXBD: printer £247
(34T C280, conrdgen £52 (C52) £58, vacior
£20 00301 £30. Epscn FXB5 (426 (L4718 (468
Brother HAS C148 (£152) £184. Brother M1009
£201 (£203) £234. Srenwa CTI CPABD (L2223
£288, Cannon PAI0B0A £300 [L304) CISH
Micropenghersiy MP 165 £284) {333 Beother EP44
€324 (£220) £240

SECOND HAND COMPUTERS

Prone befoes osdering. Suoesbaard 11 BX 2% ({500
[0S Genis 1 16X [958 ([85) C108.

SWANLEY ELECTRONICS
The Computer Export Specialists
Dept. YC, 32 Goldsel Rd., Swanley, Kent BRE 8EZ. England
Tel: SWANLEY (0322) 64851
Ol prdenn wsicome. LI peced ane shaaw fedf angd incluie poal pnd VAT, The second prce in draciets

i N Rt SUEigemi i Europe and inciuaden vaiured sl soatape, The D pricw o £0e @aDart Cusloimernt
dul'i-dt Surops Laciadesy Austrisg oic] and aciudien immuned Samus SoELIge.

56I( Spectrum extension? Instant back-up of any program ?
oystick & video interfaces ? YES! All this & even more with =

H“l SPECTRUM MULTIPURPOSE INTERFAGE

wiWilare: oue:

An in

mmwmm
Highly professonal,

seaed Features

TOP SOFTWARE AT BOTTOM PRICE

'I'IARS- EMPRESS

sl Tvamre Spectrum soltware.
4 utdities for middve, 2&%2&:% Discovery.
mairtenance &

autoamat s transhers.
usar-friendly, versatibe and i
of software’

ssass Porformance PCN

¥ Option to save a full 24-line screen only

Expand your S

I enclose a cheque/PO for€, . ...

or debit my JE § mem No

I B L sionmennr s asssas oy it i o bt L‘-ard BAPITY......o0ie
Bddress: ... e e R b

UNPRECEDENTED - UNPARALELLED - UHBEATJlBII.E
a

¥ Internal BK ROM and BK RAM open new concepls in Spectrum computing: 100% relisble saving of anything, anytime and gnto
all types of poripherals with extra BE 3t usér's disposal and with a full peok & poke facility covering the entire S6K.
MULTIFACE ONE does not take any part of Spectrem RAM & does not nead any additional software, Just push a button lo
fréeze o program, save it and restart from the same point next time. Peek/poke facility and B RAM [say with o monitor

disassembler ] are atso weal for studying, modifying, developing programs

M Menu - driven with prompts & one-touch commands: 1) Push bution 2) Select function: &xit/retum/save/poke
Ainput name 4)Sawe to: tape,-'url:mgu,-’waur.l'npul-l’beh

3 Extremaly poverful & efficient compressing for fast re-loading & using minimal room On cariridges, tapes, walers, disks
A TK screen can be compressed 1o a tew hundred byles, the whole RAM into a few K (depending on a program .

¥ Pressing the button & return can restart a “crashed ™ computer
¥ Through extension bus for connecting other peripherais 3 User friendly, fully emor trapped . simply magic
¥ Users must ensure [he copyright laws are not mrrmg-d

ectrum to 56 K and stretch its capabilities even further with

wslilure: one: ESSENTIAL SPECTRUM COMPANION

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

Fh of the By gavies e iy maackine o seon for very e time,
[ Wriggker iS a tofally original game! CRASH SMATH  STAR CAME PON
'I'JT-HI gamc, poad ms, well reonm mended Wbas Meern
“The grabics and waend are eveellent and the game is fotally sddicrive.
ﬂm\'-hﬂlﬂﬂm /10 graphics & sound .
“This i & groat games. CAS 'ﬂhlm'ﬂ'lbum ZXCL Crash
If s om've am salird Wil Ilutirr\mrenﬁm =

39.95!

s sy siem for mmmw
m&ﬂw hruln-utlﬂ-m and gane of
usa rmake if an plr_.-unha

a kot bo oifer in wlwumllmmmﬂrq

“.'1"]? feasinnal phete of program i T e,
EX T Ill'il.mﬂt'nﬂ pﬂ-nqnﬁ.ullnn %ﬂ%
prompis, I ypoa're mhhlﬁtad in
i compater then get -

MIDI compatibie with MIDI MUSICIAN package
New owerlay for Spectrum + Now at Xmas price!

MULTIFACE

add £1 overseas £2)

TRANS-EXPRESS cartridge £9.95 []
disk (Opus Discovery)

tape (for m'drive) € 7.95 0

£9.95 [1 wafer (Rotronics) £ 9.95 [

|MUSIC TYPEWRITER
'WRIGGLER Spectrum tape £4.950]
WRIGGLER Amstrad teape £7.950

£7.95 [0 with supplement £ 9.95
or cartridge £ 69501

ordisk version € 11.950

BONMASTIE€ BEIZIF 77 Dyne Road London NW6 7DR L2 24 hrs EN = orders 01:625 9463 & [<]
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HARDWARE
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Mu
FL software for
£100.

SPECTRUM K

P Spectrum ® Saga System @ Trans

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 onloff
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
bundie on extra function
keys. No less than 10 down
the left side with a full
numeric keypad with cursor
keys and arithmetic
operators.

P Skywave ® RS232 interface ® Any Amstrad ® £99.95

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

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
relation to the back and

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

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)
22977.

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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Budget Printe

‘ 4

From £20 to £450, Lee Paddon takes a short hand look

at hard copy for the hard-up.

)

The DMP200 gives good-value quality, and not just for Amstrad
owners. Right, the Epson GX-80 for those who want a famous
narne. 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
vou 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 usc 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
yvou have will drive the printer
vou want and whether you need
colour.

There are four basic varictics

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
MCE-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
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 printéer to suit you needs,
Ideally it should be Epson

were once §
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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; vour
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

— T ———————r—— e ey T - s ———— . -
& e T e e A e

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
varicty 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 owverheads
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 facilities 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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Telex: 932 974 budde d

Price £49

above, we will send

- HugelstraBBe 10-12
RBC Elektronlc 43%%e3iefzf:1d 1

The Giga Soft Mouse for the Sinclair QL is now available!

exc VAT, including p&p functions in an easy manner.

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.S5.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

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

the package with post cash on delivery.

Our first show was an
outstanding success... <

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

% Amstrad goes striding into 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 aimost 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 1o be umed away
This time they've booked well in advance! Well
over a hundred exhibitors will be there

Avoid the queues! Q

Get your -
ticket in
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AMSTRIAD
COMPUTER/
ot SHIOW

hardware and software that has yet been produced
tor 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 spint of excitement that pervaded
the show and slashed their prices. This time many

Organised by
Dotabwisr Publications

thousand more visitors will be going home with Champagne Suite,

some really worthwhile bargains! Novotel,
Hammersmith,

One thing vou'll get for nothing - and lots of it - London W6

is advice! Waiting to talk to vou, and answer any

problems you may have about Amstrad Saturday Sunday

computing, are some of Britain's top Amstrad Januwary 11  January 12

experts. They'll all be there! 10am-6pm 10am-Spm

[ | ]
i Al nsbon ot door: £3 (adulta ), £2 (veder 18] '
Advance Freme sk 8

l ticket D Adulr vl ai £ Cumae £1) K
(O Urder tarchen o £ frre £1 & '
order TOTAL £ [ |

/ D Chagus erclonnd made payable to

Mooy / Distahane Pubinatom Lid l
A ek D Plemse detst my credt cand acvourt | D007 L l
o - R S T A I S PP l
Segrae Vi i i e o id i ki l
PHONE OGRDERS: Risg Show Hotline: 061 480 0171 Peoat to; Amstrod Show Tiokets, Ewrops House, I
Flimrar spade i FRdT SORE Ao g™ S Sl ol [ M Rosd Harel Grove., ﬂﬂw EKT 5NY. l

YC
S O IS T S D N I O O O D G I O I T O e




TOP 30 OVERALL CHART

16 RAMBO OCEAN
I 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
3 FORMULA ONE MASTERTRONIC 20 LAST V8 MASTERTRONIC
SIMULATOR 2] SABOTEUR DURELL
6 WAY OF THE MELBOURNE HOUSE 2 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
1 FRANK BRUNO'S BOXING ELITE KARATE
12 BEACH HEAD 2 ACCESS/US GOLD 27 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 it 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
o NE 0 THEY S0LD A MILLION HIT 3QUAD a1 NE ol ELITE FIRERIRD
1] L=} o GRAND PRIX 3D SOFTWARE INVASION a NE O COMMANDO ELITE
[i1] (e [} FORMULA ONE SIMULATOR MASTERTRONIC ax NE 0O BACK TO SKOOL MICROSPHERE
L] o 0z FINDERS KEEPERS MASTERTRONIC 1 a2 0 DALEY THOMPSON'S SUPER TEST OCEAN
03 o 0 SOUL OF A ROBOT MASTERTRONIC a8 06 02 MONTY ON THE RUN GREMLIN GRAPHICS
L] NE O YIE AR KUNG FU IMAGINE (6 NE i SABOTEUR DURELL
L) 03 17 NONTERRAQUEQUS MASTERTRONIC a7 NE i1} TOMAHAWE DIGITAL INTEGRATION
[ ] NE Ol CHILLER MASTERTRONIC {® NE ] INTERNATIONAL KARATE SYSTEM 3
o NE 01 RAID US GOLD o i i+] WAY OF THE EXPLODING FIST MELBOURNE HOUSE
lg.:,m. fo“_.,. u?itnx::? OF THE EXPLODING FIST MELBOURNE HOUSE 1] NE o THEY SOLD A MILLION HITSQUAD
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BETA BASIC 3.0
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Over 200
questions on each subject,
General Knowledge 1, Sport, TV,
Pop I\;‘iusic, Clafenerai Knowiedge 2, X
plus a self programme tape. - Vol o

Hours of enjoyment for friends and ‘\L"’ dpl ICOl
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
\‘}j

Rue Grétrystraat 31
B 1000 Brussels
Tel. 02/2186026

Willem Ogierplein 2
B 2000 Antwerp
Tel. 03/2335906

Alligata Software Ltd. 1 Orange Street, Sheffield 51 4DW. Tel: (0742) 755796.
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P Spectrum & G‘ammpdam 54 cE.'.Fre lAmade '

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 Commaodore is
excellent and adds to the
whole atmosphere of

'." ‘.--I.I -

-

PCORE 000300

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
onainal arcade game, Elite's

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.

Mow 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

— Hacker and Little
Computer People — are far

=05 MEN 04

i C 1
.95 and E'Q'QElPaU." Eond

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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TION, UTIITIES, E:' \T

With hundreds of software packages available
never has a more useable machine been
launched.

Three modes mean you can use software for :
the Commodore 64, software for the CP/M e
system and new software specially written.

LG l:_n_-_u'».. TYPIs
LEARMHIMNG .“3' ATISTICS,

Here are just three new examples of what is
available.

Visit vour local dealer for vour 128 software or call the
Commodore Information Centre on Corby (0536) 205252 |-
for more information. :
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® Repton Ik A rattling
good play

GRAPHICS
ooe0

SOUND
o0
PLAYABILITY
oo0
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o®®

OVERALL RATING
oo

SCREENS

® Citadel: 100 screens
— g this a record?

[REPTON Ui

When you'd got over the fact
that it wasn't Boulderdash —
despite the teasing
similarities — Repton Il
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 |l 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 BEC @ Superior Software ® Arcade Adventure @ £9.95 tape £11.95 disc @ Simon Eees-fer
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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 BBG, 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

b 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.

[TAU 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 @ Shootlem-up @ £9.95 @ Lee Faddon

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 vou how
much ordinance you've got
left and give a scan of
abjects 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
shootem-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
structiiral 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/ORD OF THE RINGS

P Spectrum ® Melbourne House @ Adventure ® £15,95 @ Paul Bond

Y e

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.
Give'em their due, it's true
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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




SCREENS

® Think: Very well

mﬂlﬂi{

P Spectrum @ Ariplasort ® Board-game ® £7.95 ® Lee Faddon

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

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 oplions. 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

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

master. Even beating the

/

presented. 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
through the ravine with

GRAPHICS unclimbable sides, you can
oo dodge this particular
SOUND bottleneck. The Shire Watch
[ N N are experimenting with
PLAYABILITY contra-flow, but if you keep
o000 you palantir tuned to MEBC
VALUE FOR MONEY (Middle Earth Broadcasting
oo 00 Corporation) or one of the
OVERALL RATING local stations you shoulid
o000 make Rivendell and be
eREETiE quaffing a few ales at

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

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
freaks.

T /HE LAST V-8

board-game well presented.

“V-8, return to base". The
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,

CBM-64 ® Mastertronics M.A.D

® Arcade Driving @ £2.99 ® Paul Bond

synthesised music, smooth-
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.

the game has incessant
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Five Fantastic Games

Keep your eyes peeled for NOW GAMES 2. Five major <§ hlts 1ustle for
your attention on this packed-solid-with-fun cassette.

— — x ——

1. AIRWOLF - Elite Systems Ltd

Stringleliow Hawke must use his helicopter to free fve
imprisoned scentists in B exgting arcade game wihich
takes place in a subterranean terronst base!

2.TIR NA NOG - Gargoyle Games

This remackable interactive graphec adventure allows you
£o play the mythological Celtic, Cuchuiain, searching for
the fragments of the Seal of Calum,

3, CAULDRON - Palace Software
Take up the witches' challenge and varavel the mystenes
of this beawtifed fand in this striking arcade adveniure

S A ASTII:”S

'__ i Chocolate Egg Factory! He must find equipment and find

4. CHUCKIE EGE 2 - A & F Saftware
Helg Hen House Harry in the smoath running of the A & F

ot wihere (o use if in thes amusing arcade game

wNuw thaf' whta“ value

4 e MVRILMDLE -
WiEN

¥ PG

Lords of Mfdmga'n‘ F'ﬂd‘u Er’amf:f axe, Strangeloop,
Pyjamarama, Arabian .l"l-.u"".l"Ff\ and Falcon Patrol Il

Nlﬂlmﬂ-ﬂ:: from the Commodon B4

5. WORLD CUP - Antic Computing
Tivs great football simufation fets you re-enact the
tough fipht to the World Cup Final Play a fnend
Availahle from all good soltware retailers SEEM ARy (R VLY (o 08 1

Also available directly from: Virgin Games Mail Ordar, 2-4 Vernon Yard, Portobells Road, London W11 20X
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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

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

done any rescuing? — this is-

P Spectrum @ Mikro-Gen ® Arcade adventure ® Lee Paddon

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.

[Eluire

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

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

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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e Willow paltermn. An
adventure on a plate

WiLLow PATTERN

P CBM-64 @ Firebird @ Graphic adventure @ £3.95 ® Toby Wolpe:

Everyone knows about the
game-of-the-book, game-of-the-
film, game-of-the-teeshirt
syndrome. But this must be
the first game to be based on
a blue-and-white tea service.

All those fond of Chinese
food will be pleased to know
that if you manage to save
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 match
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.

PEECH

[

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

Speech without a speech
chip. It's hard to think of a
more entertaining utility than
this one. You can easily insert
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-B81 screen.

Speech's speech may not
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always be intelligible if the
words are not printed on the
screen at the same time. But
it is unusually easy to use.
*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

a text file — from Wordwise,
or View, for example — and
painstakingly talk it through
— if you can bear to listen to
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. Elsewhere in this issue
Speech’'s author, David
Hoskins, explains how.
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INDIANA JONES, J.R.

& BRUCE LEE JOINED
- THEUS.GOLD CLUB...
..NOW YOUCAN TOO!

You are aware only too well, the ability of
U.S. Gold to bring to you the very best of
American Software at British prices.
Previously American Software, whilst
recognised as being of brilliant concept
and quality, has been prohibitive in cost
compared to home produced packages.

In April 1984 that situation became
history!

During 1985 U.S. Gold will be releasing
titles from the following well known
software houses: DataSoft/Synapse/Sega/
Microprose/Cosmi/Access/Sydney/Sierra
On Line/Advantage/Mindscape/American
Ea%IeIS.S.I.J'Bi 5/Funsoft/Penguin/PDM—
and thats o g Sixteen excellent reasons
to join the U.S. Gold Club. Here's some
more:

Membership to the US. Gold Club
will guarantee you a regular newsletter
feat!.uin]g software reviews, advertising
material and future product information.
There will be regular US. Gold Software
offers and US. Gold merchandise offers.
Be ‘In the Know' before your friends.

Membership Fee—£9.99 + 75p p+p
i.t'.I.ClUdES:

® US. GOLD SWEATSHIRT

® [JS. GOLD BADGE

® POSTER

® NEWSLETTER

® US. GOLD MEMBERSHIP CARD

WARNING:
Desire for U.S. Gold Software might
seriously affect your bank balance!

To US. Gold Ltd.. Unit 10, Parkway Ind. Est. Heneage St.. Birmingham B7 4LY.

I would like to become a member of the US. Gold Club. | OWN A
COMMODORE 64/SPECTRUM/AMSTRAD/BBCIMSXIATARL. (elee s spproprse
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pril 1984. It began
quietly, insidiously.
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 [ 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
vour 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. Bui 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 (ves, it stands for
Mastertronics Advanced
Design) range. Set in 2008, just
after a nuclear war you have to
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Paul Bond meets Mastertronics: a
threat to the establishment

or a promise?

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
rools. Recent releases for the

CBM-64 include Kane and

Zzzz, plus Specventure for the |

Spectrum and Big Mac for the
C-167 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
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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 ROONM

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."’ []

a1 3. 3
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If you thrilled to
Paradroid, Hewson's
new stunner, Uridium, |}

will really knock your | - i iTriiiEs
socks off. Paul Bond :

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 — | N
you pilot a small spacefighter | § T o= z == 2oz =
attacking a gigantic armed | W= SRR ==
starship. You craft can spin,
wheel and loop the loop —
during all these manoeuvres its
shadow is faithfully etched on
the space leviathan beneath yvou
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,
pecling 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
MNovagen's Mercenary at the
time of going to press.

46 YOUR COMPUTER, JANUARY 1986




Micronet 800
8 Herbal Hill, London ECIR 5E]
Telephone: 01-278 3143

And.

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

SR R A R NI W e

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

Name

Address

Telephone No

Age Micro
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popular misconception
about home computers
says that they are not
really suitable for running
business software. If vou 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
software. 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
|has 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 wvariety in particular.

Leaving aside specialist
programs such as accounting
packages, business software
falls into three catcgories:
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 youare a
trained secretary, to do it
properly usually means an exer-
cise in frustration, resulting in
a bin full of crumplad 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-
soft’s View 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
sideways.

By contrast, Wordwise only
allows text to be entered in 40
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There’s life beyond games. Simon Beesley settles down to some serious software reviewing.

Booklet
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Enter command: F

Computer Concepts® Interchart solves the integration problem.
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Computer Coneepts’ 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

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 | 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(FI1:
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 1l 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 charr.

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. Itis
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.

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, 1o 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
spooling 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
*]CHART — and see your
figures displayed on a bar chart
with the labels beneath them.
Inter-Chart is a chart and graph
plotting program, $o 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-Base, a database
program with a built-in pro-
gramming language, and Inter-
Word, an 80 and 105 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 acguire

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 owver-
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
househeld 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
he C-5 Juggernaul,
and left, the QL
monolith.
Innovations or
high-tech
foys

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

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 MK14, 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
ceriain 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 cffects 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

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 vou’ve
learned to dread about a Sin-
clair computing product has its
roots in the ZX-80s design. For
example, keyboard Ilay-
out.

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 am old Wang
machine at Radionics which
used an obscure single-

kevstroke 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

clair, wa.

about the

table frame of

achine could per-
nsidered 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 abourt the task of
turning the ZX-80 into'a proper
computer, the first priority
being the improvement of the
mathpack.

In the Tony

opinion of
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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tablets. A rare

Picture of Sir

Clive shortly

after descending

from the mountain.
Mail-order customers
certainly needed ro have
the patience of a saint,
if they wanted a Spectrum.




fcontinued from previows page)

play and partially improved
J 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
Mine Tiles created for the
ZX-80. Whatever the shortcom-
ings of the machine, it is gener-
ally recognised that Johmn
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 exiensively
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 home/personal computer market. Plans for a Celinet 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 will 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 presuma),
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 sofiware
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
madequate when applied to the
processing requirements of a
16K or 48K Spectrum. In
particular the neat but quirky
system for storing wvariables,
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, buili-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 5205Ts 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 ai haif iis 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 quite
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

Above: inside the Specrrum.
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 1 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 1o 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 prototvpe. 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 so0. 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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WE EXPORT WORLDWIDE Educational Software

Unit 16, Dinsdale Road, Croft Industrial Estate, Bromborough, Merseyside.
Tel: 051-334-8473. Or contact us for your requirements on Prestel.

Contact Chris on MBX 516 451 312 or 244 311 580, T Amstrad (disc/tape) Sastions ;&a’?

_ - \L BBC (tape/40 or 80 track disc) Chs »
COMPUTERS ) Spectrum Commodore 64

Acorn Ehté!rgag o i 8 B Eaﬁgg m {Apple, VIC, ZXB1. NEC PCB201A)
Acorn BB : j :
Acorn BBC B+64K with DFS.____ {40866 =3 e T QcE: COUnEES
Acorn BBC B+128K with DFS______ £440.87 : (£5 off total for 2, £10 off total for 3)
Commodore 64 compendium pack — E173.87 7 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 drawmg prngramme

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

Commodore C128 computer . — £234.74 discs/tapes.
Commodore C128 OFFER PACK 1. £304.21 E MEGA MATHS (BBC, Electron). A-
CONTAINS: Commodare C128 computer Level course for mature beginners,
Commodore 1531 data recorder ) A-Level Students or Micro Maths
Competition Pro Joystick E"“"' users. Covers 105 topics on 2
Two Tape games titles (value £9.95 each) discs/tapes + 2 books.
: GET FREEIN Send coupon, or phone orders or requests for free
International Soccer cartridge colour catalogue to:
Programmers reference guide LCL, (Dept. Y), 26 Avondale Ave., Staines, Middx.

Commodare C16 compute Telephone: 0784 58771 (10am - 10pm)

Commodore C128 OFFER PACK 2____ wx s L ST
CONTAINS: Commodore C128 computer NBMA..c.icunsasmsansns T e L
Commodore 1570 disc drive AdreBE - e e T e e e
Ten double sided double density discs
Two disc games titles (value £14.95 each) 1|1 - e e e e e S R e e e ]
Competition Pro Joystick COITIDUTRT ... oot e a [}lsc.lftape ........................
International Bn;:mr urtrid'g:
Programmers reference gu
Amstrad CPC 6128 computer 128K with colour monitor, Rs D COHHECtlonS Ltd
built in disc drive.. o E3RT TR e
Amstrad CPC 464 computer 64K with colour menitor, AL LY
built in cassette drive . F260.83 gOM | MumE £10%0
Amstrad CPC 6128 computer 128K with green mnnitur WOC 1o Fideity e 032 | 12 imcn axtension cotie
boit ndisc dive______ SRS & .- L | Commadons 1o Fidebty v £4.98 f0 s
Amstrad CPC 464 computer 64K with green monitor, €280 | 24wer £0.60
built in cassette drive £173.87 £1.59 [
Amstrad PCW 8256 word processor 258 €0 83 ]
CONTAINS: green screen monitor BT EEE EE
ﬁ]‘bﬂﬂ w Fegeaan
:m ﬁ:ﬂ- . = ml' . e I-"Zl'.'ﬂ CONNECTORS
dot matrit printer (NLQ)______ £402.09 36min o ces | 21BN e E230
Apricot F1 computer 16 bit machine £895.00 ey ghvp i‘;ﬁ;;‘“ T
DISC DRIVES S8.wey Cord Bige 1or
Pace PSD 1 100K single sided 40 track.__.___ £ 86.00 i ) ey ol T ,
Pace PSD 2 200K double sided 40 track - £ 91.00 D s s d i £330 = “omy £1195
Pace PSD 3 400K double sided 40/80 track 90 o bl el L ot DISTRIBUTION SOCKET
Pace PDD 1 200K dual single sided 40 track - £165.00 e pre— T
Pace PDD 2 400K dual double sided 40 track .. . . £169.00 i e Hﬂ €0.9% - —
Pace PUU 3 BOOK duai double sided 40/80 tiaek . L182.00 Pradnmasibsl - TCLCPHONE COUNS (PR A i H
Commodore 1541 single drive £139.09 W oS b e g Fen o
Commodore 1570 single drive (for C128). ———— H7387 anymerneemary, | B e | e e e i e
Commodore 1571 double sided (for C128) £234.74 Eﬁ'{i‘é e | || e e e
Acorn Plus 3 Disc drive with interface 370K £199.96 ey SEET el “._.L“T._m_ ”_ o OMLY Ceg0 o
:c'::mu FARTRLE e i = -“‘. I. Pom SPECTRUM DRIVES
Gason, P 10004, (100 conl WL £278.22 g i e I T [T
Juki 2200 T riter/Printer (Daisywheel) _________ £289.09 e DO | 3458 G évss fise 7 Maw  Femae
Juki 5000 Daisy whee! prnter .. £199.96 Viwonss | | B B8 g8 am | i :g :j

All prices add 15% VAT. P&P Securicor Delivery

£6.00 printers  [£4.00 computers  £2.00 all else TRADE ENQUIRIES WELCOME

75p PEP IN UK. Access & Visa accepted. Add 15% VAT to all orders
WE STOCK A FULL RANGE OF ACCESSORIES, PRINTER INTERFACES, ’-fihf?-fl“f!t:- made payable 10
JOYSTICKS, DATA RECORDERS, MODEMS, MUCH MUCH MORE. i RSD Connections Ltd, Dept YC1

PLEASE PHONE OR WRITE FOR ANY DETAILS F}__j. PO Box 1. Ware, Herts.
—— Tel: 0920 5285
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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
round-up the thieves, cage the gorilla and tidy the warehouse. Wouid you fit the bill? R

AVAILABLE FROM ALL GOOD SOFTWARE STOCKISTS
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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
vears 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

soue?

Psion Clhess:

best grapiies, sfrongest gdine.

White Knight MK12 finds

Af2-a2 in 29 seconds.

See how long your own

program takes...

Examples.

B sl T RIGR
i T o IR T

DWW

ab cdef hh
(Forsyth notation:
1q5k/4R3/8/81 p6HBEISR2MKE)
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of 10 and the others a relative
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

M move
C2oCcS

Colossus: mrore feafires

 Colossus Chess 4.0 versus
Cyrus Il Chess.
1. e2e4 e7-e5
2 flc4 g8f6
6. d2-d3 b8-c6
4. btc3 8¢5
5. g1f3 d7-dé
6. el-gl cB-gd4
7. cl-e3 cHixed
8. 12xe3 e8-g8
9. atcl ds-d7
10. d1-d2 a7-ab
11. ci-d1 b7-b5
12. c4b3 a8-b8
13. c3-d5 fExds
14. e4xd5 cse7
15. e3-ed b5-b4
16. b3-c4 b8&-bé
17. f142 f8-b8
18. dif 716
19. h2-h3 g4x13
20. 12xf3 e7-gb
23. f2el d7-a4
24. f142 a4-e8
25, b2-b3 88-g6
27. a2-a4 a6-a5
28. c4-b5 b¥-af
31. g2g3 f4-h5
33. flel “hs46
34. g3-g4 hé-g5
35. el-e2 g5cl+
37. e242 e5-ed
38. d3xed 6xed
39. f23 046
40. g4-g5 b2xc2
41. g5xf6 c2-c5
42. e3xc5 dBxc5
43. 13-g3 g7-g5
44. g3xg5+ gaf7

fheens s rivedls,




45. g5g7+

46. g7 xh?

47. h7-h5

48. 5-f6+

49, f6-f7 ar-a8
50, cGeB c7-c6
5. 7-f89+ d6-¢c7
52 M7+ c7-bb6
53. d5xcB ab-a7
54, f8xc5+ b6-ab
55. cHxab+ checkmate

now able to spot some mates-in-
five or even six on bliiz 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 vour move and
continuing its search. If yvou 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 MkI2 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.

MNowadays, the programs l

usually offer more than the
standard levels. The move is
towards modes-of-play and levels

21 P4—-E6
Your moveT?

entering an average move time
you wish to play at, thus
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

ST

rogram
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Load gam
Supewiscrg o

being totally user-selectable by

8.:15:3
PpPPONen

= N W s NN W

E8xEé6

W hite Krnight 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

= the CPC464.  ®
SSUS cyry
CHESS40 cHess CSION  SUPER WHITE KNIGHT

10

e
(=]

<<

Velume/Soung {on, off)
10

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
programs.

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 wvery
compact. However, Cyrus II
Chess takes forever to load on

CHESs

CHESS  MaRk 12

10
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TECHNICAL DETAILS

3.5" 250K disc drive

Double density disc interface

Parallel printer interface

Joystick interface

Video monitor interface

Peri 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

Discovery —
helps your
Spectirum
make all

the best
connections
for only £199-95

In one simple step you can now transform your
Spectrum into a complete cornputer 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 systermn 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 £1999S. this
remarkable allin-one system costs lessthan a disc
drive and interface combination

Just connect Discovery to the rear of your
Spectrum and you ve started the transtormation.
Now you have immediate access to the very latest
Japanese 32" disc drive controlled via a powerful
and ingenious double density disc interface. The
unit’s builtin 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 yvou super fast
access times.

Now the choice is yours. Connect up a ioystick 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 {ree 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 nedarest dealer, or to order your Discovery.

Triade and export enquiries welcome.

*Price quoted refers to Discovery unit only

Opus Supplies Ltd,

uS 55 Ormside Way,
B Holmethorpe Industrial Estate,
€ s Supnd

il 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,
A 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.

® 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
horizoniaily 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 0 for
the line number. Type in each
line of hex — the line of
numbers and letters following
the three digit line number —
shown 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
ali the code has been entered the
compiter 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 D

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 firsi block again,
ising: LOAD " CODE and Save
it over the original using SAVE
“CODE" CODE 284154018

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
guality computer cassette
together with an instruction
sheet explaining how to design
new screen, send a cheque or
postal order for £2.901o: J. R.

E. Wood, Northampton Hall,

Bunhill Row, London, EC1Y
8LJ.
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X" THEN GO TO lo8
6@ LET c=©: IF LEN a%<»28 THEHN
BEEFP .2,8: GO TO 5@
10>DEF FN ffg)l=ag%(g) <"@" OR a% 70 FOR b=1 TO 28 STEP 2: IF FHN
qu\"F“ or at(g'ﬁ\”g" AND agigl) <" fib) OR FN fib+1l) THEN BEEP -E.-
ar -18: GO TO So
20 DEF FN htﬁi_EDBE asi(g) -485-=1 80 LET d=16%FN hib) +FN hib+1l) :
7 AND a%stg) >"9") LET c=c+d: POKE 27589S9+brs2+a#%13,
38 CLEARR 27999: INPUT "Line nu d: NEXT b: LET C=c=-d: IF d{>c=25
mber? “;L: IF INT L<>\L OR L3340 ExINT (cs256) THEN BEEP .2,10: G
OR_ L <@ THEN BEEP «3,08: GO TO 3@ 0O TO 5@
48 FOR a=L TO 348 : S0 PRINT "@" HAND a3<19; " 0" RND
S@ POKE 23658,8: INPUT "Enter a<i@gd;a;" ";a%: NEXT a
line ":0ia);":"" LINE a%: IF ag=" 199 SAVE "CODE"CODE 28000 ,3%13

Listing 4.

1@:CLEAR 52299 L0RD " "CODE
CLS : PRINT USRE 32614

2LCURE LEUEL IUE iME ORE
EDEIDGGB L . giﬂ% ggggg?ﬁ

" (Listing 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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£395 vir
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DWP 220. Accurate, concise printing for word £5495 ﬁ?‘

processing programmes . Prints clearly defined
characters at a speed of over 200 words per
minute.

DMP 430. Gives a high quality print return, accommodating a
whole host of specifications including correspondence fonls, up
to 180 eps., Micro, ltalic, double high and elongated fonts and
graphics.

LT W kTt i
t"’ 3"’! VAT TRP 100. Has the advantage of £ 9 9 5 Ex
DMP 130. This amazing Triple-Mode 9" printing both texts and draphics on VAT
inter will perh a varietv of tasks for th regular and thermal paper. A : : ! .
P e e ol or e cmachine haviosponds  DMP 2100P.Figh ualy pinter st rc
yours, whether you require Word with sheer perfection. that's hard to beat. Accommodates Data
’ Processing, Graphics and correspondence

Processing, Data Processing or Dot-

Addressable graphics. quality fonts.

Thera nge that'sclearly superior

Tandy Corporation (Branch UK), Bridge Street, Walsall, West Midlands W51 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



. execute your game strategy in order to maximise

T AT N

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
each event.

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

SUMMER
GAMES

strategy game play. In each event you must plan and

your score. It's not just a matter of how fast you can
move the joystick.

S0 cnau@immmmmgisw
joystick and GO FOR THE GOLD!

@ Opening Ceremony and Awards Ceremony.

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 (o represent
and you will need the correct strategy and mental
toughness, not just speed and agility to excel in
gach of the eight events. That's why we included
a feature that lets you practice each event until

EPYX MAKES EVER

SUMMER
GAMES II

you're ready for the real compelition.
Remember, it's not too early to get ready for 1988.
With the right diet and training you might just make
it; but in the meantime grab your jo sti:flb: and try

@ Includes Cycling, Fencing, Kayaking, Triple
Jump, Rowing, High Jump, Javelin &

® § Different Sports Events. Eguestrian Events.
- @ Action and strategy elements in each event. @ Opening, Closing & Awards Ceremonies
©® Compete against an opponent on the with National Anthems.
computer. @ Individual & Head to Head Competition.
@ Individual and Team play. ® One to Eight Players.
@ Joystick Controlled.
@ One or more players.
Available for; :
Commodore 64 Cassette £9.95 Available for:
. Commodore 64 Disk £14.95 Commodore 64 Cassette £9.95
Atari Disk £14.95 Commodore 64 Disk £14.95

BREAKDANCE is more than a game, it’s four games. '
in one. In the first you “go down" 1o “battle” 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 backspin or suicide without getting
“whacked.' Or, you might want to start with the free-
form section where you choreograph your moves

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 maqe gasy with
BREAKDAN

@ Over 100 different steps in all.

® Complete with breaking music.

@ Includes: Moon Walk, Turtle Up Rocking.

@ Head Spin, Suicide, Back Spin and more.

Available for:
Commodore 64 Cassette £995 |
Commodore 64 Disk £14.95




®
f

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 ?d enough to beat
an opponent. But remember, his strategy might be
as good as yours. Then it comes down lo a test of
nerves, a test of guls.

Grit your teeth and hope that you tyres and fuel hold

PITSTOP II

out for another lap, because if yuu ‘pit’ now it may

Your mission is to foil 2 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

You've captured the gold in Summer Games™ and
Summer Games ™ — now it’s on to the Winter
Games! And what an incredible sefting—a
completely realistic winter wonderland featuring six
action-packed events. You can compete against
your friends or the computer
First choose the country you want to represent. Then
it’s practice. training and learing a winning strategy
for each event. Now the Opening Ceremony and the

unscramble the passwords from the code pisces. or

YTHING POSSIBLE.

IMPOSSIBLE
MISSION

try to solve them yourself. You've got to reach Elvin's

competition begins. Will you be the one who takes

WINTER
GAMES

the gold at the Awards Ceremony?

cost you the race control centre, but you'd better beware. ... The guest for the gold continues...And it's all here
® Head to Head Motor H:-H:Ing. This mission is stamped IMPOSSIBLE! — the slrategy. the challenge, the competition, the
@ 6 Different Circuits. @ Qver 30 Rooms. art and pageantry of Winter Games!
@ On Screen Map. © Over 80 Different Robots. © Six Winter Events: Bobsled, Ski Jump,
@ Full Pit Facilities. Figure Skating, Free-Style Skating, Hot Dog
Aerials and the Biathlon :
® Opening, Closing and Awards Ceremonies
complete with National Anthems
@ Compete l:c_lgainst the Computer or Your
nds and Family
Available for:
Available for: Commodore 64 Cassette £9.95
Commodore 64 Cassatte £9.95 Commodore 64 Disk £14.95
Commodore6d Disk —— £14.95 | Spectrum 48K Cassette £7.85
Available for: Spectrum 48K Cassette £7.95 Coming soon:
Commodore 64 Cassette £8.95 Amstrad Cassette £9.95 Amstrad Cassette £9.95
Commodare 64 Disk £14.95 Amstrad Disk £14.95 Amstrad Disk £14.95
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40 PROCINITIALIBE
s0

60 R = 23 D = WFF

70 PROC_OUTPUT (R, D)

80

90 R = 01 D = WFO

100 PROC_OUTPUT (R, D)

110

120 END

130

140 DEF PROCINITIALISE
150 DSBYTE = LFFF4

160 ENDPROC

170

175 DEF PROC_OUTPUT (R, D}
180 A% = 131

190 X% = R + 98

200 Y% = D

210 CALL OSBYTE

220 ENDPROC

he Robotix kits from
Milton Bradley are a new
addition to toy shop
shelves. 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

are joined together. Everything,

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

by which different components |

Above: Milton Rradie
Koholix malior.

Below: € ontrolling the arm
uving a RRC 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 yvou 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 1
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.

= — e T R
'.-,-\.I.'\.. W] : » b Lyl = "..
R T Eaar - R ek L ',

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 fumn 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 vou 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 Mational
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
kevboard 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 gquite 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

REPEAT
PRINT TADI10,5)) “PREBS Up
PRIMT TADL10,7)) “Status =)

TIEE

a0 PROC_|
330 PROC_DUTPUT (D, 03
340
330

5

PRINT TABCLIY, 7)) “ALL OFF~

Doesny  Buit Gtop (Bpace bar)”

THEN PROC_OUTFUT (0, 0071 PRINT TABI19.71 L@
THEN PROC_OUTPUT (0, k0213 PRINT TAB(19,7);"DOwn =

Far lefi: Unpacking the
pieces. Left: The interface.
Below: The “*hand"'' made

out of twa opposed
““fingers'" driven by a
maotor.

instead of a zero. Remember
that each byte has eight bits:
0 O 0OQOOQOO0QODOD
7128 64 32 16 B B4 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 wvery
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. 1 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 BEC 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. 1 decided to use

fcontinued on page 71)
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ln the begl i

was Quasnmodo... _'
then came his

“Revenge...now =
you can take a swm -
into...

elephone: 061 832 6633
. elex: 669977

Ocean Software Limited *
6 Central Street - Manchester ! : .A

Ocean Software is available from selected branches nf.-@,w HSMITH 74 WOOLWORTH, LASKYS, Rumbelows.Greens,
Spectrum Shops and all good software dealers. Trade enquiries welcome.
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- i Robatiz + &v
r—-l—-t‘ el
3 L relay X L'::;T"
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BBC user Robot 0 volts
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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, vou can use
some of the data lines to switch
other devices like electro-

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 vourself.

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 ofT,

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
IN4001 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 paims of the plastic
fingers. Six revs per minute
doesn't sound very fast but the
end of an extended robot arm
will complete 80 degrees of
rotation in 2.5 secs — quite fast
encugh 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.
& Youwon'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 yvour 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
“hand’’.

Mo 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
4 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 Movember, 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

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

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 yvou

&6000 on the BBC, 5YS 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.
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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 vou will see
“OK" printed if there are no
errors, otherwise the program

round again.

will wait for the blocks to come
When
“Program loaded OK"' message
appears return to the Telsoft
menu and select Option 5. You
can now save and run.

Option 6 for CEM-64

Mote that CBM-64 owners
will need to use Option 6 if
machine code is to be saved.

the
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28 CLSiPRINT 148 XS= MIDS(BS,2eN+2,1): GOSUB 3B@ 24 PRINT “TYPING ERROR '*~
I3 INPUT ~ START ADDRESS (Hex)™j;AS 1%@ IF E=] THEN 248 278 A=-@=ia DIV B):GOTD S8
48 A=EVAL ("L"+AS%) 168 B= EVAL ("L“+MIDS (B#,2aN+1,2)) 280 «=SAVE “DOWNLOAD" &AB@ &FB7
5@ IF AXR&FB7 THEN 280 17@ "A=BifA=A+1:T=T+B 798 END
&8 1IF A<{LZAB@ OR A>LAFET THEN 20 188 MEXT I8P E~Q;: IF ASC(XS)<48 THEMN E=1:RETURN
78 PRINT ™a" "3 198 FOR MW = | TO LEMN (C#) 318 IF ASC(X8)<%8 THEN RETURN
8@ INPUT ":" B8 ,Cs 208 Xs=HIDS(CS,H,1):G05UB 328 328 IF ASC(X$)<46T THEN E=|l:RETURN
5@ IF LEN(BS) <>1& THEN 3@ 21@ IF E =] THEN A=A-13 GOTO 289 338 IF ASCIXS)71 THEN E=1
188 T=2 228 MNEXT 340 RETURN
ABBE | HCHOFT91 THTO0SHD, 4T7 &0 28 | 49CCA0F DIDI 3068, 374 GDAE 1 ATRC BE IF F IBABLD , YEF SE&E : BVCIO T D0eILNLIAC , 201
SDIE :COCATSDOF | TOOCAE , 454 L0 1 ASHACTRIONVLTATY , 60 LS 1 ATDT IV0NAE AT AN , 106 470 BCLAASTCALTDAATL , 100
BB BBLACS TAF BABAYIE , ACT GCI0 1 GERMECADATE LATD] 48T A0SE : APAVLEGIATAMMATE, 161 GETE 3 o@dA TEDSTDATTRAT  A44
| LARE :ASCHABFELID! IRF4 4Cs AF28 1 JOCIFFIBEIFFACST AbE  -SC48 1 20F AFF 98A4 TE BODF , 35C L0&E :FBADIVABSDIOVTLD , I08 SEBR2 DAIRFAFFIEZVEIFE. LD
LADE FF2I0616CT0ADADEY, 208 sBI8 1 LATOBCACPRCF LI TR, 301 SCAl | GBDAATDICALBCADS , 348 L06E |« TEVVLDIWTIA0IRAD, 317 LS | BRATRLOATEVIOE AET A0
HA10 : TiF DBBCOIAFBESCY  ACH AB3E | FRBSATSATEE IFFAC , 447 SC%0 o F BhisBAYDOad TEAE , 456 ADT@ 1 &0ATBATIIBLE TRF 0, ITe SETR 1901 D900 ML T DAL 14D
&A@ 3 ASFRRLACDCLALCAT 200 &B38 1 6TLATOCTLEIRETTF 429 G030 : PRATLLDD0RF ANATE , 449 SO0TE :al2BADoDATET TRDE . ITE T TEGBAAARSTALACAF  TWL
A | AANTEC IDE IFFAYLE 487 &BAR | ASTIADATRRTTISLT | 3F & &S00 | SBATE DADDDE IFFE 8, 452 S0EP 1 &L D0F BAD IOARLDTE , JAP SEAQ (4] A44APACATIRADAS 215
sAZE @ DPRATFF TOF 4AFF &Y 4FD 4D40  ASBACTATDBSATEOT 417 sCol o F 47 FATDREIDALTEC , 4608 LDEE 1 ETFFATLIIOEDFT 48 , 3h8 &A1 ALIIA011 002837, 153
SR8 1 RINTROTOFAFFASAT, 163 SIS0 | ABGPCHIVYIACAYYS | 1ED SCTR 1 TOE FFIBABADATEA , I04 SD9D 1 ATDF ATOWIDF AFF 60, 305 SEDE 1 ADASATATILASDDIA L 1F T
SALH | AZRITOF AFF ASCHAD, 4CT &I . TEIDACAVIRINISLC , T9E SCTE § 2000LE ATRVISOIAY , 2F D BIEH | ARATERED0BRLE T0FD , 26T SEBE : MOTOTVIAIATTATOAT , 1AL
A48 FLATEINF AFFABAT , 4B &BaB 1 ATISATDIIOF AFF 0, 394 SOBE | &F IS0 1ADIY TR BaD , 39T LGB :A0ZVABLDLEINANLD , 314 SECE 1617564293061 TALS . JEL
SO4H | BC 2L SFF 20F TaRAY, 439 SB6B | F7alAAT ICODORTES , 505 ACEE § 281 5A0CT4 I FRRECY, 370 H0AR ; ZRABADIVETFFINET , 445 SLCH ¢ B033 20TV INLIINET , | 86
&ASE 1 134D 20F AFFARB, JEB SETE g 6F DIS 1 YE0DF TATEC , 4R4 &L (AJFDI ICTAIFQL TAC , JAD &HDBA 1 FF B8 IW Bafbibnh , JFE SEDE : SATEOAAF DA T3, R0
LASE AT FBETTESAF DA, 38T &BTE 1 IFF IRASADNTSN  ATT &C%E 1 elaCATBATEI ZOF A4, 315 GDEE [ AARYTIDCFINATMAILE, IF1 SEDD 1 ATAIBCAIAETA4TOT 207
ahald ATISAZDIIRFAFEID, I DBE | BFIEIATLF ISAIATET 307 SCAQ (FEACDH7ACATRRATIRT, 304 HOCE 1 AVATIREIFFAETVRF 312 SEED 1 JOAESTADA 2ASSI00 . 1F S
aasd : PCLCFRF FTBBCCDE, J4B tolvlill 1 FDd@AF 20F AaD X0 , TDE &CAE  2OFAFFACKTACASDE 433 &HDCE : evIBCYIAIBIIALT, IFE SEEE ¢ JOTWIDLIASINATIL L LEC
A TR FRLADBRIATTEATEEA 4146 SIPE 3 DA TOBGAE ATED , 704 SCBE  ADQATDE AR FE 508 ACE HO0F  @TI0EIFF A4S THES , 3AL GEFS i STACIDATINSAMF T, IFS
&ATE 1 TY0ATABATEES TR0, 30D 6898 ; JOEIFFIOFDADATDZ 032 LA | PCIDEIFFALTETDAD 45k S0DE § TRAZRBASTRIATERC , 388 GEFE ; IT4I3453324E 2034 , 234
&ABD : DILDASTRTIFRCYED AR obal 1 TEOFF ACDC&MATYD , IDF oLl :olaATREI0006E T0F B, 2CA SHDED AT HATREES TR TA , 38 GF B8 ¢ AF 2BADARAESEINY , 1ED
adil | DOEZIVSCLCDODETY , Sab LBAE ) TOIDALATILTOISLG , T0E SCCE 160AR) 7291 30DCYAL , 200 ADED : 471005 TATLTAZATE , 299 &FR0 1 @0IIATTATVTASTAL TR
4T 1 71 BCETODSLDC0ET , Tad HHES 1 ACALLBAA TS IOBCLE , 302 SHCDE (FEOBCTAIE@I ICPAL 413 AH0F@ :CADBEBARIOEYFFCA, SAD GF 1@ 1 AESTADATIATV4 61 , 240
HATE DO BADIDAS TATTER 422 SBEE | BADEF ASBOC AL T0OC , 31 s &EDO 1 FR) TACK] &CATRTAT 372 SOFE : BLBICYRDDIF LL0LE , 4F T S 10 1 TIATUID 1 TALSOD , I92
&hAR : DBBBATICEST41BAS, 334 SBCE 1 ACACABLEACACHART 316 SCER 101 20F SFFACRT6DAT, ITF HEBA : BoTDAAATIRIDEIFF 478 GF28 1412008171504, inF
afAl o DeST ST IMNCAL 28T SBCHE  ZRI0E IFF Avas I0ET 430 oCEB (BTATRIZOFAFFACRT, 314 GERD 1 CADDF Ad TTHHBCTTF |, 35F SFIE 061 TIGHARDATIRIRIL, IFC
eal@  FRFIIN 3TFCETR00 , 524 BBDa l""“myrm"EIE SCFB 1 ADATATATOADEI AR 106 HE1D 1 DORBRAYTES TN AFFED 4FD F 30 g JDI0TWALE | TIHADD , TOY
ol o aDCR] AN BASTIZN 433 SHBDE *m-m:"lt SCFE | CABAGSBA TS OO0V, 44T &E18 1 BAF@1ZAFTFCYIRDE , 3C3 &FIE A4320F1ITI0IS0AT . 1 BE
LS00 BTSDIOCLLBEASCS, ICC ABED (DBAZI I20FARFAZLT. 30T ALB :aFpaopdaIEl TBRA, LG HEZR i BECTBAF BBACTODF B, 341 448 161 7344805 I433420 , 753
&ALE | TAFDOBATIODEXFF  ATE SDER : JRFAFFABAZY: ars AC@ 4008 | FEATTOTBL IFF 2053, 495 &ETE 1 BACTETF B IAYESLE , 201 &F48 1324543454 9354529 . 221
{ HLDP 1 TRETEF ALATHATDRC , TAF ABFD I FFAZTHIOF AFF DAY, 953 alid |eC20S iaCadTRABAD, 2E SE38 1 BITCBATDEATEATT] , 440 &ESE 5 ATG]TSAAISTAITA  TCY
6404 1 oCHOBCCSTRFBIBAT , 400 SBFE | ICABMOASBAERDIDN , 4 1E s010 149032700060 70F 040, 2C) AEIA :ATRLTEF AFFATEIAT, B4 SENL SIS AR vt
SAED 1 SEIVEIFFIDETFFAC , 4AC SCOD 1EBAISIIOFAFFATSZ, AE7 6020 | IVAPADATDSTRORLE , 274 GEAD 17 20F AFTATVGATI0 , 4D3 APSE I ACTEIRSCAE 1NN, 181
SALE 1 67 LAASTIAGRGEILF 4 3E SCOO i 20F AFF &0 BATIADS , 44F 4078 | 2OFBADIOABLDATES , 168 SE4B 1 20F AFFRBIVEIFOFL ABA &F &8 A420I00F LDADIRIT , TRO
&aF@ 1 DBDBEDDE TFFATERTE , 358 sCid .--.;mmlm:m D8 1 7PBEA TOF BADIRAR , TOE SESE :RATCATYTATRVIEFEA ALF 6F T8 ¢ ATIILITNA AT 713
SAFE | EIFFACEISBACATSN , 469 &C1B 1 FAFFEDO9COBTDRES 448 4038 16004 TEATRITROBLE , AT SESH 1FFATIATEAIEF AFF , 4k SFTE 1 ABASSOINASAFSING . 210
| PR T ARL TETDEC  ITY T8 =m“:-:m““::m D4R AYDITBCOFFESTCAD, 40P SE&D o &P | ATHETEF AFFDE AT SFGE 3 ADASAESSRD NIV, | AT

5 REM SPCCTRURM 48% fig

ol INEUT = 5§ "8

B3 IF Be="[MD" THEMW GO TD 200
V@ IF LEN p8<>30 THEN B0 TO o8

138 IF e=1 THEN B0 TO 268

1re
(L

POME a,y1 LET a=a=1
LET t=t+ys MEET na LET wy=d@

248 PRINT “Chechswes Dreor®

I8 LEY a=a=ih
6B PRAINT *Typing Error®

To 8

18 REM rew Code Losder 108 LET t=a-236*INT (a/238)
13 oS e ron 2 S e (27 Tetattiem 10 170w o e oo e et it
28 POKE 158,81 CLS 1 PRINT 120 LET =e=bSi{Zensl TO Feasl) X
= & 8% (0 SUD 380 LET y=yelésw 90 PONE I34%0,81 STOP
- ok Adcans. i LEG S B S 210 IF w=1 THEM LET s=a-1: 0O TO 264
S8 iF a»61133 THEN 00 TO 208 138 IF =1 THEN 80 TO 2&0 s 308 LET we=i LET w=CODE s@-40-T=in®3> 9"
&8 IF acoDDDD THEM GO TO 20 148 LET s@=p@{2en+2 TO 2en+Z) 220 NEXIT = 3@ IF =<8 OR x>iS THEN LET w=}
| T8 PRINT &y 148 G0 SUB IO LET y=yelges 23D IF vty THEM PRINT =3~ 58 80 TO S8 328 RETURM
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s0200 1EOCDISECCDOSEDCD. 631  AB240 » SBEFELLF JEDBSCST , 300 HBATY JEECOAAEDIEBIOIFE 354  SOTEA FaIXTTEFCOATEDDA 32T pe3y « FEEFEBOFALIEEIE , Aun
SBR1a 1 SEDCDATEEIBEBCD  SAF &EZAB « 3EBE TRRRCDDTED , 4F ABABE 121 ASEEIEMICDIFED , 442 S&BT1T o EDF I CIasERACDAT , SCR APFAA 3 PRCYIERTCMCOADED 33T
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| H@040 1 ISEDIEFACDB4EDCD.SFD &8272 (ED3BLBEFREBDCDIF , 4BC SAE304 | COABECCDEMECTDRE , bél 62736 CICD7TEDIBEBCYCD,OF R 4pFeB 1 112209361 2160800 , 757
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S@RTZ ¢ I3EEICOEE@SITIE,J02 40304 1EF 121 IBCIALAEFEY, IFC 48336 ASECIENTCDEFECCD, 361 &B768 1DIFFDBTFFICFFI3A,673 41008 ; JSCCHLF 20003408 , 20F
HERE0 :IDI2IZISFCCOIFED,3DA  &B3127 ¢ MMOCCDIFEDDAASER , 308 A@544 (BAECZICYTEFEDRCE,. 528 2 oO0776 (BIEFFEROZERAIEDS,ITE 41008 1SCFIZIIROCCHAEF | 403
HE0E8 1 MFRCDAMDCDIFED. 3B &2320 1 21AFEFBE S84 &8957 ICOBBEDIICINAECFE , 451 HBTEA 1DIFFCOIBEDF LCVIL , 604 &1@1&6 yATCYITCHFSL] LDDE , 3DE
8076 1 IBFBIZHSEF JEDOIZ,3EY L0338 o IFEDDAASMEAD Y J3AZ  &H8%el 1 DECEFIIEIOCDEBED,3I0  &BTYI  BODBFFEADE3ITCEHDE,DV. S1BZ4 (COIDEDF ICTPA4AFST  ADs
&0184 § GCOFIZLFEF 32TREF 544 4033 + BECZZIDORSESF ITE2 , 30 AE34E «F | IDCIFECCDAMEC , 450 0800 FFEMETITCODDFFES, 626  S1B3I2 1 SALACAF AL AA4TAEAT 204
@113 1 JAMMFODEBECIASS, DA 40344 EEIEARITEIEEICDD , 490 &EATEH ICOASECCDAMECIEDD, SAs  4ADODE « JINZO04DB7FATCYIA,JEE  ALB4E 1 20ADASAESSAII TR, 214
a2120 EFELFFEERTODEDE . 427  AB352 1 ITEACESABGSCFEZL 581 AF38A (COBBEDIEFFIZACSC,374  &BE16 1BIEFFEBDZORAIEST.IV7 41048 1 Z820574343434736 , 276
018 10V 1aSEFCDIFEDDA, 581 48368 1 J083C0I3EECDDTELC, 553 &E392 COFSIMAFACRIFCE, 60T HBET4 1 LD2IEIADINFDETF 452 G1036  ASBRISIDIAIRAS TR, 217
0136 (AALALZIJCOEBECED, 532 W00 1 COALECT I ESEEYALE , 3C3 LBLBE | IFCBIFCDIFFAIRRE  4CF  &4BO3Z «CYCDATEDIATIEFDA, SOE 41844 69TAZRTALF 2042461 ,320
R4S TR ITALVEFEADGTE, 1A ARITa 1 EFDOLF IEDDECATIA 422 SALDB | IAFACLECCARTIZIS, AVE HONAE 1 F |CIAAEAFSIEDIAD , E GIBTZ ¢ THATAINRTVTESITI, J0F
408132 1002 LANILIALBEFDE ,36C AO3A4 1 D02 1EICEEDARLSEF , 361 &Bath FIEADFFAIDFEIAFA, 406 4008 1 IOFDF ICPCOACEDID, 42/ 41088 ; ASIESITOADATAF AL, 393
D160 E4TRYIZLBEFBEDD, IDA LBIYT 1 DCTEFEBBCZEDEAZI , 4FC &B4624 1DAECCAHRTIZIICTZI, 460  &DISEG « TDFACYCADSESFSFE, 780 61088  2S36B4966742070 , 308
0168 1 LICDEECDIFEDIAYA ATF  484D0 | BD2OF 4 3EF ACDBAED , 589 408632 COEECSCOBMECE 184, 59C  &PO&4 § TF281ICOFPEDFERC, 337  &109% 1| J0ATERT4F 293263, 2CY
0176 1121IBCCOERECTIFE 450 40408 « 3E0IDIFECIALEACD , 3E0 &R0 1 1TIEZRTTIIZIOFCIE, I3V L7 i TERCFERDZOOSIEDD . 28A  A1184 5 TATITISEIGTASF 0, I9C
BI04 o |22 QIALBEFCOR: 447 G414 1 IFEDISFBCIBDEAFS, 594 AB6Al  BRTTCYESZ I TREFAE 33D S0E8 D7 IESCDTIBIGIEDTD, J4F &1117 + ADASAEIITDIVEAS ,2TH
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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 a6 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
edited similarly to Basic

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
MNew 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
moving horizontally or

@& Labels and formulae may be
; command. :
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 | deleted and calculation refer- i5 it will auto-run from line 7900 chalngc to reflect YOUr response.
or “"“EE[“ models to be i 9“:‘“ 't",' ;‘]‘I" ::“-'*t"é“:“ﬂ ;’“ and present a Menu of available To Input into the spread-
- i . .
i b a o automatically adjusted to main- |\, mands which are discussed | sheet, press! to enter a value or
selected for data input by | ® The spreadsheet may be '{ ark adsh i Label. Th =
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 | entered, 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, which canthenbe | @ A hard copy of the entire | characters referring to the | position; the contents of the
“ ¥ X1, Rt LET n=nsl gt EWE £
e o e he 388 "S57s0s SToos ‘ZEriAn 0 %F 5T iR
= 0. BUB S000 k- o =l ETURN eS8 IF o3 31 THEM =
= 49 LET Lel+irs=CHRS 10) = (LE=CH égg ﬁEE :ﬁitrf rou e = { TO zl:LE g P AR
5 11) nel TO ci JElL T EQ80 LET n=n+ | (E9=CHRS Sl =-(kg=CH
SO LET c=c+Exi (Le=xCHRE S -(LE= 2 STEP -1: LET ag=dsij.,nl: IF & RE 21 -
CHEE 51 Bil) ¢3™ THEN LET 3BLi+(Jc28).n Z08S IF n:LlEM a8 THEMN LET mnsLEN
23 IF (>x8 AND Lragl T#EH LET 1=38l28 T : @0 TO 572 BE
cwEs: LET sel: GO SU coe £40 LET k=l 2270 GO TO Z0RD
B4 IF Col+itysl) iHE Cimcl THE 290 IF asik} »=CHRS (64+l0) AND IR0 IF asiSie L THEN LET ag=al
H LET CaléltvsS LET $==1: GO 5 Aa5(K] (CHRE ¥0 THEM LET as(k)=CHR (2 TO ¥: LET SE{l0.CO)m™™
us S22 8 (CODE agik) +1] 39S RETURN
80 IF L<l+ilh AND Lowll THEN LE SE0 LET k=sk+(k:3Q) IF asikl= 4200 GO ZUP SE9R0. LET z2aU)AL asi2
T L=lastih LET 1=-1. GO SUB =03 THEM GO TO S7@ TO 1 GO TO 41020+L0
B2 IF L 20 AMD Li=mll THEM LET =4 G0 TO =52 4001 LET Alco) mx G0 TO 4038
L=20. LET i1=l: GO AUB S050 =Te LET a||-+- nr=ag: NEXT j: L 4082 LET Bicol= GO TO 4932
2@ PRINT QUER 1., FPRPER 9; Ll ET dsij+d =’ LET 38l j+1l.nlm" 40083 LET Cicol = GO TO 403%0
cd; " " 1294 DICO) = TO &
§&% LET L(i=i: LET ciac 580 NEXT n: LET iLh=ail+lliLcE26) 4335 tE; E;E:|=- EE TO ¢§§8
@3 LET ¢0=INT [(C-1)/8)4+uU GO SUB 329: GO 5UB S100: RETURM A00K LET Fitolsx: GO TO 4032
v\ 94 LET Lo=i+v=1 TOE INFUT "Delete Row or Column 4007 LET Gicolsx: GO TO 40308
- S5 PRINT OUER 1, PAPER &;AT irseay ok AP YRLyTe “AND 98 4008 LET Hico)=x: GO TO 4939
ei - €L -THEN 0. TO = 4009 LET I(¢p) =x GO TO 42030
g6 OUVER ©: LET aS=dS(Lo,co)} = TaR IF gE="r" THEM LET ivad: GO 410 LET Jicoi = GO T 403Q
RINT INK 7; FRPER 1;AT 21.0:. 48 TO 22 4A@2ll LET Eico) = GO TO 4030
28 IF INKEYSa”" THEN FRINT FAP TRE REM deEl _Col " AO12-LET Licciax: GO TO 4030
ER 1;AT 19,31 CHRE (l1Ll+84) AT & TR LET thed FOR n=1 TO (L: FOQ 49413 LET Mico) ax GD TO 4020
SL.INT (LY@ AT BRI, 31 cL-10T B Jj=te TO cL: LET ag=dSin.. +lji= 4814 LET MNica)=x: GO TD 2038
NT 1ol 1@) &1 IF asii) "in THEN LET 381D 40185 LET Olicor)=x: GO TO 4030
109 FAUSE @ LET wLS=sINEEYS Jimagi2 TO ) GO TO 77@ 1018 LET Ficer=x: GO TO 4939
110 IF kg:CHRS® JE THEHWN BEEFP .1 TaP LET k=1 4017 LET Qico)l = G0 TDO 4030
+i: GO SUB Too0 75@ IF asiL)l >CHRSE &4 AND amik 4918 LET Rico) =x 0 TO 4830
115 IF ks=CARS 7 THEN GO 3UB 2O CHRS 2 AND agik+2) :=dTRS (co) T 4019 LET Sicol= GO TO 4030
ag HEM LET agik+2] =STR® (UAL asik+2 4020 LET Ticol=x: GO TO 4030
12@ GO TO ad )y =1) 4821 LET Uiledl=x: GO TO 41030
200 PEH recalr T8 LET k=k+l; IF asiil= THE A28 LET Uicorlax: 60 TO 4635
310 FOR (=1 TO LET Co=i Fo M @O TO 77 4023 LET Uigort=x: GO TO 4930
R j=s1'TO LL: LET (o=j: LET Lalos &5 G0 _TO V5@ 4084 LET XiCOl=mx: GO TO 4938
l=¥ 770 LET d%in I =a®: NEXT Jj = Ao2% LET (Co) mx @D TO 4232
11 LET am=dsilo.co) TAS NEXT n: LET clmcl-1: GO SUE d@26 LET Zi¢ol=x: GO TO 4030
312 IR as(l) THEM GO TO 3R 398: G0 SUB 5100: RETURN o 4030 LET x=INT (f#X)-sf: IF 38(1)
e 200 FOR n=1l TO clL: FOR jmlo TO $UEY THEM LET 25(l0,.c0)=2TRS X
218 G0 SUBR 1000 LL: LET AS=d8lj+iLoc28)  ni: IF 3 IF LEN 5TRe x>8 THEN LET xS=5TR
20 MEXT MEXT LET L=Li. R $il) ¢ iv THEN LET s%i; . ni=asi(i B % LET y=LEN x5: LET 38ilo.co)
ETURN TQ 1: GO TO BFO 28l TO &) +Xgi4=2 TO W)
3S@ FEM iterate B840 LET k=1 = 4935 IF K§:i:71° AND KScr“d” AND
ass LET nwl 820 IF asi(kl»=CHRE (Eisl0) RND ELEC»" 3" THEN LET qeco+l=uU: IF §»
388 PRINT AT 21.Q."Ileration ik} cCHRE 20 THEN LET asik)=CHR sl+tv AND caB AHD L{=30 AND L=
- GO SUB 300 ¢ (CODE agik:=-1: 1+th THEN PRINT AT L, (q-1)35+1:"
372 IF INKEYSs= " THEN RETURN BED LET LK+l I: E=2% OR BEIK) o PRINT S8R L,q#diD-32.:2%
380 LET m=m+i. G0 TO 380 =* . THEM GO TO 870 (Lo .£0)
202 REM inser: 865 GO TO 850 4Q40 RETURM
418 INPUT "Inseft Row or Column B70 LET dpiJ.ni=shl: NEXT i S000 REM ScroLy har
rrc)? “;98: LET ca&sco: LET Lz= £8@ NEXT n LET iLimil=1: @0 SUS S003 BEER .1..1: INPUT “Juap: No
Lo 300: GD SUB S100: AETURN . 0f Columns "t
ARZD IF ggs"r" THEM LET tu=s@: GO 2000 REM edit Seos IF n=0 THEN RETURM
TO Sob 2010 LET aSad§iie,co): LET n=l E00S LET usu=ifies)
430 IF gg=“c’ THENM LET th=d: FO 2015 LET Ls-as 1) IF bgu" HE Q007 IF y:ml® THEM LET ysig
R n=1l TO: L\ FOR Jj=CclL TO £& ETEP N PORE 228%58.8 S2es8 IF Yyim]l THEM LET u=1
-1;: LET aS=dfin,gl IF agil)c>"” 20890 LET J¥=aki TQO n} LET iE=a8 S0l2 OVER ©: FOR =@ TO ¥ 5RIGH
" THEM LET ssin, +ll=z=agi(& TO in+l TGO 1 T L FRINT FRRPER AT @54
GS TD 470 2030 OUER O: PRINT AT 21.0:.5: " JEU " o HNEXT BFIEHT 2]
d4@ LET k=1 "LLE 5@1% IF th«<:Q@ THEN PRAPER 1: FOR
450 IF 481L) :CHRE B2 AND a8 0L ¢ 2040 FRAULE O nel TO th FOR m=ilv TO S§: SRINT
CHRS G0 AND asik+2) 'uSTRE (co) T 2050 LET ks=INKEYN AT n,m;* *. PRINT ®5:AT n, (1
HEM LET aS(h+Z! =5TRS (VAL agiL+2 =083 IF LssCHRES 13 THEW LET ags m+l) #40) -Z2 ;551N B+ NEXT m: N
i+1] §+L8 FRINT PAFER L AT Z21,0:28 EXT n: PRPER 2@
455 IF asik)lwm CR k=20 THEN G G2 T- 7099 S@30 GO0 TO 5109
D TO 470 EQEE IF L$=CHRE 12 THEM LET j&=J S0%0 REM scroll vert
463 LET k=k+l: GO 7O 2180 #1 TO a=-1r: LEY n=hn=1; LET a8=Jj8 Se60 BEEF .l..: INPUT “Jusp: Mo
370 LET dsin, j+3i)=38: MEXT j: L =8 . of Rows ";
ET d8in, j#i) = LET s5in, jei) = 20ST IF LEg:CHES 13 THEN PRINT AT EpE2 IF n=D *H'H BETURMN
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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 (*")

4 =

252 157

2470
]44:;4??5Ei5

\I..r - 4 :
M LOUSIE I 2934 ep

MsaLTe
gsm ir :la

WHE
= I RETE

%CC FEE>  s300.94

11
uﬁi?

18528 58 S&11
730575

SI37057 5317 40

Z20p
Q00 ¢ 1:3E3£§E51—;i!!¥].*~1 (211

current calculation sequence is

| spreadsheet at the cursor | keys — followed by the | printed at the bottom of the | ence between N(2) and O(2) to
i 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. E haited by pressing the Space bar | formula in 1(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
L 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 cight 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-
S@E5 LET vav+inss) B0EE FOR ¢=1 TO c¢L: FOR wal TO & 0
5678 IF vi=7 THEM LET v=7 ET ms@: FOR jmll TO 1 STEF =1 7380 IF kSa"(” THEM LET sS(Lo,.co
5078 IF vzl THEM LET v=l B82S LFRINT ss €. 4l LET mam+ ym* ™y PRINT AT L.€;° " LET
5688 ERIGHT 1. FOR g=1 TO 20: PR 1 aE=dEilo,co): LET asi2 TO 1="&"+
INT FRPER 2; CVER @:AT 5,0;CHRS BE30 FOR i=1 TO @i+ LU <AB) + 1 amla TO ): LET dsitlo,to) =anil) +a
(g+v+83) - NEXT §: BRIGHT © LL<17Y: LPRINT LET mem+1 iz TO |
. €836 IF tviie THEN FABER 1. OUER HNEXT 7385 IF LE=", " THEM INPUT “Sprea
f @: FOR nal TO 20: FOR mad TO tv E837 NEXT Jj: FOR imsl TO 32=m: LP diheet Depilh(¢=28)7 “;LLl: INPUT
=1: FRINT AT N, (m&S) +1; o RINT nsc NEXT i "Spreadiheet Uidthi¢m@a)® “;cl:
PRINT #9;AT n.iim+l) #4@) -32;58in E£84@ NEXT w: FOR bml TO 38 LPRI LOAD "* DRTA 4% GO SUB 8910
4v=1,m+1]: NEXT B: NEXT n: FAPER *NT " HEXT b: NEXT ¢: POKE 23 7386 IF kS="3" THEN GO 3UB 3008
2 EQE.0: POKE 23827 ,88: RETURMN T39S IF kg="p" THEH GO SUB EB20
51QQ REM pPrini screen E§10 REM Load 7400 RETURN
l 5185 LET x=18-ih: LET_Y=u+S-1¥ B2 FOR Jj=l TO LL: FOR k=1 TO £ TE99 REH S1art T
| 5110 OVER @: FOR islU TO (CLiay)# L: LET as=dkij, k) IF asi{ll=CHRS 700 BORDER ©: FRPER @: OUVER 2
| ch+icligisy: LET Comisty 34 THEM LET S8(j,LimaSi2 TO ) INK 7: CLEAR B&28%9: LOAD *“CODE
' Eizp FOR L=d TO Lesxialleilisy 8230 IF asil)="!" THEN LET Los= ELs
; ) % LET comk: GO SUB 2008 TE10 RANDOMIZE USR E2Tad: GO SUB
5125 FPRINT AT L+isth,ilco-u) +5) < £540 HNENT k: MEXT i: CLS : GO SU 2p0a
A -- E £Q10: GO SUB S100: RETURN TEEQ_LET f=10 ET %he
Bl3Q PRINT E9,&8T L+leth , LI{CO+l=y 700 DUER @ IF Eg="r," THEN PRIN o LET twval val L
) #4@) =32, 5K (L+v+ih . CO) T FRAPER 1:AT 21,@; "COMMAND: #&aAB ET Llmil: LET 1: LET
B140 NEXT L: NEXT 1 COIJMPRSTX": S0 8UB 7300 BEEF . ci=1: LET 1 LET Ly
150 LET L=L1: RETURM 1,.1: G0 TO 20 = GO TD 28
EQ00Q REM replicate TO10 IF kE¢3U!” AND kE<:CHRS 34 2000 FOKE 23808,0: POKE 23807 ,40
i 6019 LET zy="": INPUT "Replicatle THEN RETURMN REH meny
| Hor or Uert T9:5% 7030 IF LodLL THEN LET Li=lo 5001 FPRINT “ENTER LABEL..... o
E@lx IF as(li="i" THEN INFPUT "Rb 7042 JF Cco>cl THEN LET ctl=f0 “ENTER FORMULA:...!" ""REFER TOD
| solutle orf Relative (A/R)T " ZI§ 7TOS@ IF ks="!" THEN PRINT PRAFPER CELL...X(R)" '"COMMANDS: """ /T...i.
| Q1% INPUT "Range (<26-/32)7 ";n 1:AT 21,0:"Ualut “: POKE S38ER. B = i as 1 e e o I L R R
; E018 LET bh=a#ill: LET cE=as(2 T TAEE IF kg=CHRES 34 THEN ERINT £& CEBERNKC CEY e np L . . CONE
g i PER 1 AT 21,0, "LabelL " ERL CELL" ““/R:sanasaaREPLICATE C
B220 IF es="v" THEN GO TO 6100 7OE@ DIM aSi28i . INMPUT LINE am ELL- Tiveasss o INSERT ROUSCOL™’
| 6040 REH repl hor 7070 IF K&="'" THEN POKE 23858,0 7D vvas DELETE ROW/-COL™""/@..
I 6045 LET daco: FOR jmd+l TO d+n TORD PRINT PAFER 1;AT 21,.1;a®: L J.iceeeas RECALCULATE" "™ rB. ...
| LET com ET 38=iB+a8 e e st ITERATE" " " /8. . . . DECI
_ 2250 IF asili=CHRS 34 OR zs="3 089 IF a3%i1)=CHRE 34 THEN LET = MEL FORHAT" “ %, 0aua CLEAR SPREAD
THEN LET i8ilo.e0¥=CcH: LET &8=cH glio,coreagia TO ) PRINT BG.AT EPFET o T e s e e L T T
Go TQ o@2e Ly lico+l=-ur=4Q -2 3 RiLD . C0) T e e e e h e oo e LOAD DATAY " " 45
EQ6Q IF bE="!" THEN LET gs=cs: F 7100 IF asili= THEN GO SUB 4@ sl e e e RAVE - DRTA e
OR k=l TO LEN c& 3 [=]c] FRINT SPREACAHEET"
SOES IF C4ik) ICHRE &4 AND CE() 7110 LET 4&iLl0.c0) =ak 8003 PRINT AT =21.=: INK 2: PAPER
CHRS %0 THEN LET zsin+=) =5TRS (U T1i28 LET k§="". OUER 1. RETUSN & "PRESE ANY HKEY TO CONTIHUE"
AL CHLE+2) + -4 To00 POHE 23&58.0: PAUSE ©: LET FRUSE ©: CL:S GD =2UB B01d: GO =
E07T0 HEXT k: LET assbE+ts: GO 35U Ee§=INKEYS: PRINT AT 21,1;k8 UE =QE0: RETUEN
B 400 T202 IF kE="@" THEN GO SUE 300 &004 CLS LET co=84: LET lo=ad
E&a80 LET d5(lo . cO)mbS+ef: MNEXT RETURN hi LET w=31
I oeasel THEN LET £lmfd TI2E IF ke="b'" THEN LET d8ilo;co B0S DIM RAftol DIM X{fg) IM B
B088 IF agil) aCHRS 34 THEN GO SU ja"". PRINT AT L,oi" BT col: DIH Cito BIM Dico BIH
100 SE(LO . CoO)=""": IF Eg=" THEH GO Dico BId Eico) BIM Fileo): DIH
A050 RETURN SUEB 4008: RETURHN FIico): BPIM Higo BIM Jicor: DI
S819@ REM re#pl vert 7330 IF L§="1" THEN LET tv=Co-1 HOKice): DIM Lice): PIH Hige): D
| &110 LET dmio FOR J=d+1 TO 4+r LET th=lo=-1i: FOR R=1 TQ th: PRI I Mico DIM Oicol CIM Picad
LET L=j: LET Lomj NT OQUER 1; FPAFER 1;AT n,i;" DIM ©1col: OIM Ricol: DIM S&ico
412@ IF asil)=CHRY 32 OR zg="3 o "1 NEXT 0IM Tico DIH Ufcol: DIM Wico)
THEN LET Sgil i mt®: LET eS=C8& n: FOR =1 TO 20: FOR ®=0 TO 1V DIM Uico DIH Xico GIM Yico
GO TO G180 =1: PRINT OUER 1; PAPER 1:AT n, | i1 DIN Ztepy: OIM s¥Lo,.co, 0 L
130 IF bg="!" THEN LET t8=cs: F meS) +1;" MEXT m; NEXT n: IM dS(Le,C0,w
QR X=l TO LEN ¢ RETURN EQ0E8 RETURN
6140 IF CSiL} ‘CARS &3 AND CE () 7340 IF Le=" " THEN LET tha®: LE 8010 BRIGHT 1: FOR g=l TO 21: FR
CHE g S0 THEMN LET ¢sib)sCHRE (COL T iv=0: LET q=0 INT PRPER &,AT §.0;CHRS (g+84)
F ocikl=j=d; 7ILE IF Ks="3" THEN GO SUB 350 HE XT g FOR =0 TO 5. PRINT PREE
E15@ NEXT & L ET as=bE+es. G0 Su TS50 IF ks="r" THEN GO S2UB 2080 B 2;AT 0. s5; e HEX
E 1000 7380 IF ks="i" THEN GO SUB 400 T j: BRIGHT &
BLB60 LET dsi o imbEses: MNEXT 788 IF pEg="'d” THEN GO SUB 700 E2z0 RETURNMN
IF Lol THEN LET Lislo 7a7e IF kS="§" THEHN INPUT "Ho. © FORQ SAUE "mullicalc” LINE 7900
&165 IF asill aCHRS 34 THEN GO 35U f Decimal PLaces? ";p: LET f=lot SAUE “chars CODE &2900.238
B Siegd P T 4 g001 UERIFY “mullicalc”: UERIF
Bi78 RETURN 7276 IF LE="%" THEN INPUT “Cléar "ehars "CODE BZS00,2380
6520 REM print -Enter y to Confifm i LINE z§ G002 INPUT “Filename 7", g9%: SRAUE
&2l LET chars=5284d: POKE 23808 IF Ts="y" THEN GO TO 7810 g% DATA d8i) =
18D PORE 23807 ,244 7377 IF k$="m" THEN CLS : GO TO 9803 VERIFY 9% DATA dsi)
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AVON BRISTOL
Computer Exchange
AVON BRISTOL
Loaslcys.

AVDN BRISTOL
Rvdfonrd Hi Fi
BREDS BEDFORD
Bedford Compates
BEDS LUTON
Hobbwie Lud

REDS LUTON
Lmndeya

BELFAST

CEM Misra-Comgater Services Lid
BELFAST
Computer All Led
BELFAST
Education Coampany Lid.
BELFAST

Tdeal Radio,
BRELFAST

H.PD,

BERKS READING
HMV Micra Bhip
BERKS. READING

Ly

BERKS SLOUGH

Toanlcys

BERKS SLOUGH

Sitwon Chip,

CAMBS CAMBRIDGE
Cambridge Computer S
CAMBS CAMBRIDGE
Lonakye.

CAMBS PETERBOROUGH
[ aslcys.

CENTRAL FALKIHE
Mwroplus,

CHESHIRE CHESTER
Lasky=

CHESHIRE CREWE
Wanttons T

CHESHIRE WARRINGTON
Warrmgton All Compuiens
CHESHIRE RILMSLOW
Pairbuzst Instnaonenits Lud
CLWYD WREXHAM

Miern Camputer World,
CLWYD WREXHAM

Mizeo Competer Centre
CO.DERRY

Donaghy Brothers

CO. DHOWN WARREN POINT
Vimons Video

C0. DURHAM
DARLINGTON

Darlingten Comperier Shep
DERBYSHIRE
CHESTERFIELD

FAW Eledtzenics

DEVON EXETER

Laskyn

DEVON PLYMOUTH
Lankys

DEVON PLYMOUTH

Symiax Lid

DORSET BOURNEMOUTH
Lansdewne Compuoter Cente
DORSET PMIOLE
Lansdewne Competar Centie
ESSEX COLCHESTER
Celehester Computer Cantre
ESSEX COLCHESTER
Cagrionm Comgrater,
ESSEX COLCHESTER
Laskys

| -

ol i i

ESSEX HARLOW

Achier Instruments Lid
ESSEX HARLOW

[mukym.

ESSEX ROMFORD

|-asicym.

ESSEX SOUTHEND

Ly

ESSEX SOUTHEND

Extuary Computars.

ESSEX WESTCLIFF-ON-5EA
Suerlmg Resources

FIFE GLENROTHES
Cennpater Servioea [Scethand) Led
CLOUS CHELTENHAM
Lankys

GLOUS GLOUCESTER

Laskys
GRAMPIAN ABERDEEN
Lazhys
G'FAHHAH ABRERDEEN

Mirriahmchk

GT. MANCHESTER BOLTON
Camputer Anner
GT. MANCHESTER
FAILWOODOFIELD
Mighty Micros

GT. MANCHESTER
MANCHESTER M4
Lasicys

GT. MANCHESTER
MANCHESTER MI

Laskys

GT. MANCHESTER
MANCHESTER

Lasrisly Lad (Sound & Vies),
GT. MANCHESTER
MANCHESTER

WSC Computarshops

GT. MANCHESTER STOCKPORT KENT SIDCUF

iew Mills Micrs Centre
MERSEYSIDE LIVERPOOL
Lawiny LAd (Bound & Voeon]
GWENT EBRW VALE
Compistabdicy

HANTS PORTSMOUTH
Micrachoion

HANTS SOUTHAMPTON -
AMS Sywten Limited
HANTS SOUTHAMPTON
Laakys

HERTS ST ALBANS
Hobbyte Lad

HEFTS WATFORD

Lasgys

HIGHLAND INVERNESS
Teva Cotmputens.
HUMBERSIDE HULL
Golding Computer Barvices,
HUMBERSIDE HULL
Tommerrows Warld
KENT BECKENHAM
Trazafomm Led

KENT BEXLEY HEATH
Laalcyn

KENT BROMLEY
Laskys

KENT MAIDSTONE
Kent Micrwmpulen
KENT MAIDSTOME
Laskys

EENT ORPINGTON
Lever Computer

EENT SEVENDAKRS
Chale Hill Computers &
Orifice Supples

KENT SWANLEY
Swanley Electronss

Sitwen Shop

EENT WELLING
BEECM Compuiem
LANCS ACCHIESGTON
PV Micros.

LANCS BLACKPOOL
Lawish Ltd (Seend & Vigen)
LANCS BOLTON
Comgutet Warld

LANCS BURNLEY
Bytes And Pleces
LANCS DARWEN
Grabxems Mitmo Shop
LANCS LANCASTER
Cawtle Computers,
LANCS LANCASTER
Onlse Computer Servises
LANCS OLDEHAM
Hotes & Buminrss Carspaters
LANCS PRESTON
Laxkys

LEICS HINCKLEY
Lrigh Computer Syssms
LEICS LEICESTER
Dhumescken Campuler
LEICS LEICESTER
Mays HiFi Lid

LENCS LEICESTER
Larwni Lid (Bound & Visiony
LEICS LEICESTER
iyt

LEICS LEICESTER
Dhats Maat

LINCS GRANTHAM
CakLwaf

LONDON BROCKLEY
Homaview Video,

LONDON NWa Laskys
LONDON NWE Zoomsoft.

LONDON SWi13 LEWISHAM
Laakys

LONDON WE EALING

Lusicys

LONDON Wi MAIDA VALE
Macro Monde Lid

LONDON W1 Compuface Ltd
LONDON W1 Laskys
LONDON W1 Laskys
LONDON Wi Micro Anvika
LONDON W1 Silloa Shop
LONDON W1 Selfridges,
LONDON W1

Campaters of Wigrnore 5t
LOTHIAN EDINAURGH
Lasdkys

LOTHIAN EDINBURGH
Silicen Cantre.

LOTHIAN EDINBURGH
The Games hMaster Lid
MERSEYSIDE LIVERPOOL L1
Lmakys

MERSEYSIDE LIVERFOOL L2
Laskys

MERSEYSIDE SOUTHPORT
Centmal Studew
MERSEYSIDE ST HELENS
Microsnan Compaotan
MIDDLESEX ENFIELD
Jenninge Stores Lad
MIDDLESEX ENFIELD
Laakys

MIDDLESEX NORTHWOOD
Rerewnn




MIDDLESEX PINNER
P & H Micmo.

MIDDLESEX RUISLIP MANOR

Intech Saftware Lid.
NORFOLE GT YARMOUTH
The Micra Shen
NORFOLK NORWICH
Tetranite (Spectrum).

N. YORKSHIRE YORES
Laakys

N. YDORESHIRE YORK
Mirrphrikdge
N.YORESHIRE YOHRRS
Yerk Compuater Centre,
N.YORKSHIRE RIPON
Arthor Yares Tad

NOTTS HUCENALL
5P Electronics

NOTTS MANSFIELD
Aanafieid Computers.
NOTTS NOTTINGHAM
Intoto

NOTTS NOTTINGHAM

P

NORTHANTS NORTHAMPTON

Lankys

NORTHANTS NORTHAMPTON

Northempton Home Compotem
NOTTS REDDINGTON
GA Computen

OXON HEADINGTOMN
Muaddisan Compaten
OXON OXPORD
Laakys

OXON OXFORD
Ealirdpan,

ORENEY STROMNESS
Gt Taped

PERTHSHIRE BLACKFORD.
Silioon Glen Lid

SHETLAND LERWICK
Turmsrrows Warld

5. GLAMORGAN CARDIFF
Cardiff Micra Computan
S.CLAMDRGAN CARDIFF
Laskys

S GLAMORGAN CARDIFF
South World Computemn

5. YORKESHIRE DONCASTER
Danugn Compiiter Syetemma,

5. YORKSHIRE ROTHERHAM
Rotherham Computer Contre

5. YORKSHIRE SHEFFIELD
Just Micra,

5. YORKSHIRE SHEFFIELD

Laskys

STAFFS. STOKE-ONTRENT
Lewisls Ltd (Sound & Vision)
STAFFS. STOEE-ONTRENT
Terwn Coengraters
STRATHCLYDE GLASGOW
Lankys.

STRATHCLYDE GLASGOW
Loerwsls L { Btnined & Vison)
STATHCLYDE GLASGOW

1 P Btmnidl®.

SUFFOLK SUDBURY
Sudbury Mizoiysems
SURREY CROYDON
E...uh}.‘:.

SURREY FARNHAM
Farnham Corsgeoier
SURREY GCUILDFORD
Lankyn

SURREY KINGSTON
Laakys.

SURREY LEATHERHEAD
Evergreen Lid

SUSSEX BRIGHTON
Brighton Computer Exchange.
SUSSEX BRIGHTON
Brighton Compuater Contoe,
SUSSEX BRIGHTON
Laskys

BEUSEEX CRAWLEY

1

SUSSEX WORTHING
Date Derect.

TAYSIDE DUNDEE
Carsor Heye

TAYSIDE DUNDEE
Micromania

TAYSIDE PFERTH
VICS

TYNE AND WEAR GATESHEAD

Crrrie & Mughn
TYNE AND WEAR
NEWCASTLE UPON TYNE

Louslys.
WARWICKS LEAMINGTON SPA

Spa Compater Centre.
WARWICKS NUNEBATDN
Mo City.

WARWICKS NUNEATON
Warwick Computers

W. MIDLANDS BIRMINGEAM
Lewivhs Lid [Sound & Vison).

W MIDLANDS BIRMINGHAM
Software Exprem

W. MIDLANDS BIRMINGHAM
Laskys.

WMIDLANDS BIRMINGHAM
L Comgratori

W MIDLANDS COVENTRY
Coventry Micro Centre.

W, MIDLANDS COVENTRY

Lasiys

W, MIDLANDS DUDLEY
Central Compaters.

W MIDLANDS
WOLVERHAMPTON
Laskys.

W. MIDLANDS
WOLVERHAMPFTON

Aicro Basiness Centrs,
WORCSE KIDDERMINSTER
Cantral Computers.

WORCS REDDITCH
Video and

W. GLAMORGAN SWANSEA
Bacon Lud

WEST LOTHIAN
LIVINGSTONE

Coampater Centre.

W. YORESHIRE BRADFORD
CNA Computing

W YORKSHIRE HALIFAX
Abais Compulén

W. YORESHIRE
HECKMONDWIKE
Thought & Crodig
W.YORKESHIRE
HUDDERSEFIELD
Mleerommasld

W. YORESHIRE LEEDS 12
Farnella

W YORKSHIRE LEEDS &
laterince Engmesning Led

W YORKSHIRE LEEDS
Lewids Ltd (Sound & Visia)
W. YORKSHIRE LEEDS
Laaicyn

Ky
W YORKSHIRE LEEDS
Micropower

) THE ATARI 520ST
| | PeISDnal Computer
has a list of qualifications as
long as your armn. 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 enablesitto
_ mixand communicate
4 easily with other
" computer products.
The ST which presents
itselfin smart modern styling
comes with powerful BASIC

IFIED AND UNDERPAID.

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 ™ iz a registered trademark of Digital Research.



‘continued from pag

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
s0 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.

o837 .24 219 .55 142 .38

cCYC FEED S330% .77 15875 .95 115 .94 74 .@7
C¥C OFL Z2@i1i98% .79 S538 .53 25 .8 45 .43

H:CIﬂS

HaOH HI O

-] savaes=

@ 28518

-] 414949 .29
i4 .84
7 .46

i.3 E*ﬂﬁ.;x

8 .41 4544 .5

B .41 4544 .51
a8.25

a E4516.BE
g541.ﬂ4

23 .54 35915.95

14 .13 148573 .74
a

p — PRINT — Prints out the
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 vou 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 ‘‘Absocluie 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
50 Om.

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

Spreadsheet — this changes
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 wvertical 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
Bar. (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(l). 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$(lo,co0,31) .

holds all the formulae, labels
and uncalculated values, while
s$(lo,c0,8) holds the screen
display. Variables A(l 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-T120 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

B0 HMEXT
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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 you 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

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 -POKESGE, L28: RUNSSEE GO
T0L8:GOTOTAR0

L PRINT " TARCEND (Uy=T ) 3. " TABL
ENDCUIWTL+T" .l " POKELL,UL:RET
URH

I8 POKESS.B:5=0 M=3:L=0:'EL=1i:POK
E2,0:POKEFX, 199

108 FORX=8TOT POKESHX, .
SUES00-POKEIS, U

L10 SH=(SMaUIAMDT  RM=SHe. [FPEEE
(SHeRN}= . THENGOSUBZDB

120 IFPEEEKCKB)=GBTHEHNGOSUBLOBE
138 HePEEK(2): HI=HAMDI: ONHI+UGOD
TO158, 380,500

440 POKEZ, . GODVTDLLD

A58 IFPEEECICH}THENLILD

160 IFRMD(UICCLI2~Lo4mwIQFTHENLL
a

A70 M<INT{RMDCUI=2)  POKELID, X POK
ELV,64

180 POXKEIX, A28-42T7T#{X=. ) =STuRMD(
U:POKEIC,. S4: GOTOLLE

200 PDKESP#24+5H.6: IFRND{UXY . TTHE
HRETURM

240 POKEVO+4+RN.RRDSUIIG: POKEVL
wd+RN, REDIUISNEB+ 128

220 IFLXASTHENLY =T LX=3 GDTOZ240
230 LY=L s2:LX>LsB

240 POKESH+RM, XS(RNDCU)=2, LX30RL
28w INTCRED L a2 3

250 POEESHU+RN,. YS(RND(UIWI  LY5:
RETURM

360 POKEIS, . -FOXEUB+272, 1893: PDKES
P12

316 POKEG3, 128 :-POKEF3,B-POKEGZ, L
23

Ize ‘Fﬂ_!"h-FEEI: (UirTOBSTEP-L:FPOKEV
1.y

330 POKEGL, 16:-POKEFL, V6 POKEGL,
iT.

348 FORX=A1TOL0: HEXT:MEXT

350 H=M-U: IFHCUTHEHBD®

MEXT G0

Table 1.

cd  cursor downron  ctri+9 pur cti+5 g2 C=+5

cu cursorup rof cid+0 gm ctri+6 lgr C=+68

¢l cursor left hm  home blu ctrls7 lbu C=+7

er  cursor fight cir  shift-+home yel ctri+B g3 C=+8

Sp  space ing  shift+del o shift + following characler

blk ctr+1 ora C=+1 ¢l ctl + following character

wht ciri+2 bm C=+2 =/ Commodore key + following

red cii+d Id C=+3 character

cyn ciri+d gl C=+4 Leading numbers indicate repelitions
390 GOTOLBO CPOMEFL, (X+5)%5 POKEGL, 64: POKEGL

488 POKEFL, 20 POKEGL.E5: POKESP+4E
L4:POREIC, U-PT=28: GOSUBEED

410 POKETX, . POKESP+6,12:FPOKEZ, .
:goT0LlE

580 POLEGL.6<4:POKEFC, U HS=FRE(H)
=2:IFHEYITHER4DS

S40 POKEFL, 1B:-FOKEGL, 65 RM=H5~2

POEESH*RM, . POLESP+2+HS, L4
520 PT=L0:GOSUBESA:LD=LD-U: IFLDT
HEMS38

530 POEELP+2uLl BL LO=INT(RMDCUD
L B

360 PT=30 GOSUBEHD LT=LT+U.IFLT=
BTHENTED

578 POKEF2,80: FORX=1T05 POKEG2, 1
6. POKES2, 1T

588 FORY=LT0S8 NEXT: MEXT

598 POEEVL+4«RN, . POEE2, . GOTOLL

a '

B0 S=S54PT: PRINT ARERBRLSS

18 IFSIHCOITHENPRINT S~ TAB(28)
£

B20 IFELTHEMIFS) 1080 THEMM=MeL €L
b, GOSUB2000 - PRINTET'TAB(I4IN
B30 RETURM

Tes PRINT LY POKEUL, 160 POKESS.U
CPOKELS, . - POKESP .8 POXEUA+22, 199
HEIR]

740 PRINT"EMESS : FORX=LT02%5: GOSUB
L MEXT

720 PRINT bl LDREs FORX=1T039
CPRINTPRE; (NEXT

T30 PRINTPLSRS LD TABCETITISPIS
Lediy

THE PRINITAB 2 o —
“SPCC2TI™) CLEVEL “L.TABCIS) o1~

750 PRINTTABC23)"|"SPCLLLIV|SPE
(272" CCORPLETED I SPC{2T)" b
MEEE———

T60 FORX=BTOZ0 PRIATFLSLSCXANDL)

LBS
765 FORY=QTOBO:MEXT WLCXT:POKESS.

778 FORX=1T01% GOSUBL: WEXT PRINT
RUITTSPC(8)"

=

TBEB PRIMTTABLS)"| wNOH TRY LEVEL
"L+ TARCZRY""QI™

TIB PRINTTABCE)™L

—i " FORX=1T09  GOSUBL- POKEFL, ¢

18-X)w5

799 POKEGL,64: POKEGL,65: NEXT :FOR

X=iTORAR: MEXT . GOTOLAB

D@ PDEESS, . POEECL,18 -PRINT

B18 PRINTTAB(S)"T] r——eee

—_—
820 PRINTTAB(EB)™] GG A R E 0
¥ EREHI

838 PRIMNTTABLB)"L
S —

840 FORX=1T02000:NEXT :PRINTVE"SS
¥

650 FORX=LiTO25 GOSUBL:NEXT:HP=-1

868 FORX=ATOBSTEF-1: IFS=3H{X) THE
HHP=%

870 MEXT: IFHPCOTHENEROB

a8d GOTO2BAA

300 POKE2SL. 199 POKESS.0:SVSIEES
-

910 PRINT"LISCORE™S, TAB(LS)"JHIG
H"HCB)TARC2S ) GL IVES™H

430 PRINT"ELLERS* LT FORX=1TO
40:PRINTPRS . (HEXT:PRINT

840 PRINT LRI LI D IEED L LS
950 PRINT'H~—3 0 D 8 O B
= = B B UTARCIIN T ORIl
L

960 I=INTCRMDCO)w4): FORX=BTOR: IF
TTEX, I3=2 . THENPRINT IS TABCTT (X
SIDITS

378 MEXT
986 LO=TNTCRND (L udst) LTw0

998 POKEIC,.U: POKEFC,U:POKEF3.S58:
RETURN

1808 QL=PEEKCIS)-POKELS,8

1818 Q2=PEEE(US+27) :POEEUR+22, 19
|

1828 POKECL,.22 PRINT-PRINTTABC22
Y5ds PAUSED

1838 IlﬂI‘lKI,Eﬂ,jﬁ:lu‘ll’“.“
1848 PRIATTABC2Z)" e
1058 POKEUB+22,02:POKETS, 01 RETU
1.

2080 PRINTLALTAB(S)“FHIGH SCOR
E REGISTRATIDN
2818 PRINTTAB(S)"C

2020 GOSUBZ900 PRINTTABCLE ) DAE
NTER YOUR MAME FOR

20830 PRINTTABCLLID UHIGH SCORE Tn
BLE.

2040 PRINTTABS L4 RDDDE-———=— ==~

e LLTTTITT o

2168 W= PRINT*S4I". POKEL9S,0
2118 GETKS: IFKS=""THENZ118

2128 IFKS=RETHENZ2OH

2130 IFKS=DSORES=""THENZLTD
2148 IFKSC™ “ANDKS<O™. "THENIFKS
CHBTORES I ZUOR (KEIIUANDKSC A" T
HEMZ118

2450 IFLEM{NS) >OTHENES ="

2160 MS=NS+K5 PRINTES™JI".  GOTO2
118

2070 IFNS="“THEN2LLS

2188 PRINT™ INRAI". MS=LEFTS(NS.L
EN{MEY=-1) GOTOD2118

2288 IFHP{4THERFBRX=3TOHPSTEP-1:
NS CX+ LI =NECKD  H{Xs LI=HEX)  MEXT
2205 NSCHP)="" H{HP)=5 [FNE=""TH
ENBBOD

2210 FORX=LTOLEWMCNS» ES=HIDS{NS,
X, 1)
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7328 IFES P ANDESC " [“THENKS=sCHR

S(NSCIESIDRLIZE)

2230 MECHPI=ME(HPI+KS MEXT GOTOS

aaa

2900 FORX=RTOZ2D FORY-SOTOL2OSTLP
L

2910 POKEFL,Y POKEGL.G4 POKEGL.E

S:MEXT - NEXT -RETURN

INO0 FORX=SOTOLASTEFLG POKCFL.X
POEEGL, 64 PONEGL,ES WEXT RETURN
TBOB SYSIGEEE:FRINTLITASLLS -1

0 O G st PRINTLLS™
L U

7018 PRINTTABCLS) " mTHIS IS GEORG
E THE LOCHLLH

TOZ8 PRINTTABCLIS)"PARK-EEEPER HH
0 HAD JUSTLR

THIB PRINTTABLLLIVFOT UF THE CHE
I[STHAS TREE IM:B

TE40 PRINTTABCLL I THE FPARK. oy

RING THE MWIGHTSE

TASAE PRINTTABCLLI)"A FREAK ELECTR
ICAL STORM HASSE

7860 PRINTTAB(LL)“TURNED ALL TH

€ SNOMMEM INTOLE

TOTE PRINTTABCLL I ROBOTS = D
GET THE PORERZER

TO88 PRINTTAB(L13“THEY
¥ HAVE STOLEMIC

T30 PRINT™ THE LIGHTS FROH THE
CHRISTMAS TREE AMNDSC
7108 PRINT™ GEORGE mST
ET THEH BACK.P
Tii8 GOSUBTIED
7288 FOKESS, .

KEED THE

TRY TO &

PRINT"LIFATLLS =L
= PRINTLLS'"

T218 PRINTTABLLS)"gBEORGE HAD
SONE FLARES A

TZ220 PRINTTABCLS)"LEFT OVER FROR
THE FIRE-Z8

T238 PRINTTABCLL)"HORES DISPLAY

AND  HE FOUNDUB

r248 PRINTTABC(112"THAT THESE FLA

RES HOULD MAEKELE

7250 PRINTTABCLLDI"THE SNOMBOTS K

ELT SO THAT HEgE

7268 PRINTTABCLL)"COULD BET THE

CHRISTHAS TREELS

T278 PRINITABCLL)"LIGHTS EBACK.

THE DMLY OTHER:E

72680 PRINTTARCLL)"PROBLEH
ICICLCS THATSC

T298 PRINTY THE SHOMEDTS CAN ©

AKE FALL FROH THELC

73100 PRINT" TRECS OMTO GEORGE '@

IS TH

7318 GDSUBTI00

T488 POEKESS. . ' PRINT"LIFES'LLS" =N
P D L D DT PR INTLLS 1
Bl

T4410 PRINTP2EXSPISLS (L) L0

7420 PRINTTAB(ZO)"RS C O R I N B
--ﬂpc;:;?:--_

T430 POEESS,4:PRINTTABCLS ) CLLSH
OHBOTS. .... 10 GPOINTS

T448 PDEESS, 12 PRINTTABCLS Y 2LRI
CICEER ..i.25% w28 QFOINTS

T458 PRINTTABCLS)“ERDPLUS BONUS

OF 58 PDINTS

T468 PRINTTABCLT)FOR EACH LIGH
T BULB

T4TE PRINTTABCLT )"k ~Degi-{lal-C0
T4868 PRIMT™TLY EACH SCREEN IS

COMPLETED WHEM ALL

7498 PRINT™) THE LIGHT BULBS H
AUE BECH RETURNED

T433 GOSURTITE

Taed GOTOABOE

7988 PRINTP2SXSP2SLS(L) :PORKESS, 1

TH28 TP=35934.-TC=8
T30 FL=CFL+1)ANDT :PRINTPISLSCFL

2y:TP=TP+1:G=PEEE(TP)

TSTH

7935 IFQ=42THEMPOKESS.2

T948 IFQXL1ZBTHENTP=TP+TH{QANDLZT

):GOTOTII0

T958 TEs=(TC+LiYWNLTCL{4) POEETP+ES

LTCETCY  GOTOTAIN

Ta9c8 GOTOTIED

TST0 POKECL.2Z:FRINT:PEINT™H
PRESS 3 RETURN = TO CONTINUEE

IFQ=, THENM

TOE0 FL=CFL+L)ANDT:PRINTP2SLSCFL
A GETES: IFESCORETHENT S8
7998 RETURMN

gaen POKEIS, . POXESS, . -PRINTHLLE
A'555: TS=0

8018 ONTS+1GOTOBLEO, 8200, 8308, 84
Bae

2828 TS=(TS+1)ANDI
8048 POEECL.28:PRINT :PRINT'1RRRR
BIRESS [Id FI1 =2 TD START THE GA

nE *;

8058 PREINTMRRRRRRRRLRER OR (1
F3 =g FOR IRSTRUCTIONS ¥

2060 FORTD=ATOTH:SYSEC WEXT:6O0TO
BBL8

giee SYSIGEEA

Bi28 POKESS,255:FORX=BTOT:FORY=8
TOL3: POKEUL+2m), Vel

Bi30 GOSUEBL -SYSKC:NEXT:FOKEVi+2=
¥.96:NEXT

B148 FORX=3TO49:POKECL,SCOX 100
GOSUDBL : SYSKC-MEXT

gi5h PRINT SR SPCOLINE

— 805081

BiED PRINT'"SRPFSPCOL22"EG “EITH
*UDDICE “:GOSUBL:GOSUEL

BLTH PRINT™HISSPCOLS) " GOSY
Bl

Bi80 PRINTERT'SPCCLiB)™@ IV ™
Bi98 FORX=BTDLL:GOSUBL:SYSEC:NEX
T:TH=1898:60TOs828

B288 FORY=36TOSASTEP-1
SYSTY

B210 GOSUBL:SYSKC POEKECZ,24{YVAND
4 :MEXT

8228 POKESZ,0:PRINT"ELDIT'SPCOE)"
8230 PRIRTSPCCEY™] Sl ~ | 1| ® =
Fr===Lgi

8248 PRINTSPCLE " t——

—

B250 FORX=OTO4-PRINTTABCE) Tl K+
L IEmCH C'HE(XYTABCIA=FNLIH(X
33 IGUHOKRD

B268 SYSKC:NEXT:  TH=1200:G0TO08828

FOKEQY,Y

B300 POKECZ,6:FORY=50TOBSTEP-2:P
OKEQY, Y SYSTY -GOSUBL : SYEEC :MEXT
8310 PRINT'ERLDEDIDES: -SYSIEEE4
FORX=ATOIS:PRINTPRE; (NEXT

B320 PRINTPLSXS"BUIT ' TAB(2TITLS
B348 POKESS, L FORX=BOTOBSTEP-L:P
ODEKEUR, X :PDEESP ., 84 CXAND4) 2

83350 SYSKEC:PRIMTPLSLE(CXANDE ) 78}
MEXT

B350 POKESS, 3 FORX=~BTORO: POKEUD+
2, X-PRINTPLSLSCCXANDE) 7B : SYSEL
MEXT

8370 PRINTPLSLODS FORX=BOTODBSTEFP-
2:POKEVE+2, X SYSKL - HEXT

8388 PDKESS, 1 FORX=BTOE0:POKEVE,
X:POEESP, 9+ (XAND4) 72 SWEEC NEXT
B398 PRINT™L™: TH=480. 60708028
8408 FORX=LTO23: GOSUBL - SYSKEC:MEX
T:PRIAT sl g s

B418 FORX=LTO33:PRINTPRS,
L=FF=-CD

BAZE8 PRINTEDDITABCLO» TLS " RLLT"TH
BC2B3TiS

B430 POXESZ,2 POXKEVD+29,.2: FOKEVL
1350 :POKESS;3

B448 FORX=BTOI4ABSTEP4: POKEVR+LE,

MEXT:H

YOUR CO FUTERJANUAHYIN% 81




S And why, on balance, the Commodore 128 has no equal.

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
computers 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.




flisting continued fron puge 8i)

~2uXIFFI=(NIMALY POEEVUB+2, XANDFT
*SYSEC

84508 POKLCSP, 9+ (XANDLE) 78 : POKEVE,
CX+COYANDFF -MEXT :FOKESE ., L -FOKEVE
29,1

B468 POKEVL+2, 158:POKEVL, 130:POK
ESS,3:FORX=J4BTONSTEP -4

B470 POKEVA+IE, -~ (X2ML)-2m(X3FF):
POKEUS+2, XANDFF : POKCWE, (X+COAND
FF

@480 SYSKC:POELCSP.B+(XANDIG) BN
EXT :FORX=COTOBSTEP-2.SYSKC

B498 POKEVA,X:POEKESP, B+ (XANDZ) N
EXT:POKESS,. 0 TH=400:GOTOBOZO
S888 PORESIZES, . POKES2I281, . PRI
AT

S818 LC=LOGC18)  DEFFMLIX)=INT{LD
BIXI ALY

9828 LZ=LOGL(2}:DEFFNBCX)=INTI(LOG
(X)/2)

9828 DIMTT(3, 3

8108 Usl:T=28:Ti=19:FF=233

G118 55853269 :CL=53205:C2=CL+L1:5
Zu3I2TL:-VO=33248:V1=53249

Si28 Li=218:UL=148:CL=214:5P=360
S6-FC=E81:FR=251

8138 QY=820:TY=36928:Ch-48 KC=3E
S44:10=.831

a148 CE= 19436 5253278 LP=36882:
BY=UBel5:KB=19T

158 15=3T37TH:SM=CT9: [C=693:1D=3
TOSH: [X=UB+12: 1¥aUL+12

9160 SD=S4ZT2:Fi=50+L F2=50+8:F3
=50+15

] FLTH Gi=S0#4:G2=50+L1:BI=5D+18
9788 RE=CHRS(13) :DS=CHRS(Z8)
9218 PLE="RRLLLARRRRRRRRES :P25=""
| FLLEARRRET

928 Te"§ StEe R RRRE B
SCRBRRREEELINTL L1 R G

ommmEs 5t
2038 PRS="Hl | EIHCIT"  Tis= "
T W T T e T T
InERr TS
9248 LS00 = LN el TDRE e

BRIl LetB L3 10 00RRRE

9258 LS(1) ="l I Arse T )|
isaEs LTl e IRRREAREE

9268 LOS="0 LUEM a8l 0 ISEEI
M kL amaeEm ¢

S27T0 LLS="™

G288 FORX=1TO048 $54=555+CHRS (LGB

3 MEXT

azed

9368 FORX=@TO4: NE(X) =m0 |7 =

MK S 1008 MEXT

2398

G488 FORX=0704:READSCON) 1 NEXT

3418 FORY=8BT03 FORX=8TO03 READTIC

X.¥) MOXT  MEXT

S428 FTORX=BTO4 READTCOX) : NEXT

5430 FORX=4iTOI:READTACX) : NEXT

S448 FORY=BTOZ FORX=-BTDL: READXS(

M, ¥):MEXT: NEXT

9458 FORV=BTOT:FORX=0T02: READYS(

%, ¥I:NEXT:NEXT

4608 FORMN=BTOT READLCOX):NEXT

3498 FORX=LTO3I READAS  XS=XS+h5:H

EXT

3308 FORX=8TD24:READC: POKESD+X,C

THEXT

D988 HL=I2TER: M2=3EBE4: Qui6383:1

FPEEECTET)=L1E3ITHENSS3S

918 PRINTTABC L4 SDDDULRIDELEN

SE WAlT

9928 PRINTIRBOLA S

930 FORK-MATOIIT2T RENDC : CEX={LCK

+CIANDO : POKEX, C:NEXT

9948 CO=12227:00=1: IFCE<ICUTHENS
aTe

I 9958 FORX=HZTOITHTL:READC: CE=(CKE

+CIARDT  POKEX, C:MEXT

9968 CO=496T:00=2: IFCK=CQTHENPORE

ETET,183: 60TOH333

9578 PRINT"LODSCHECESUN ERROR -C

] EVCCO™)™ PRINT™ - IN PART™OQ0

95988 POKETST,.0:END

9999 SYSIGEOG:PRINTL:GOTOROB®

16888 DATAB, L1 . 12,15,1

L1080 DATAB,10.20,30.10,.30,-1,-1

#B,14,20,-1,4,15,308,~1

L1818 DATAE, 18, 104,7,13

L1828 DATASS,. 51,41

11838 DATAL.L1.1.2.2.2

L1848 DATAS,8,1.8,1,1,8

2,1.,1,2,0,2,2,1,2,2,2,2.2

LABSE DATA2.9.7.35,.6.4, 14,

1zeee DATA'T CBL LBB

GeEEN = EREEL LIEERaEr

12810 DATAY = IR BERREL;
CIRRREREELE 8RN UERE

.-rl

1z028 DATA™ BT

1 = ONIERREr TG

ismaFL; =

13088 DATAB,0,.8,.6,.64,33,8

13818 DATAB. 9,9, B,16.339.0

13820 DATAS,. 8,8 8,128 41,8

13030 DATAS,0D,.8.135

L3880 DATAR, . 0.0,.0,83,0,1.235.64,
T.255,200.31,235,240,31

L3010 DATALSS, 248,.31.0,248,.31,8,
0,.31.84,0,34,.203,8,31,255

159020 DATAG4, 3,255, 268,8, 235, 248
JO,3,240,0,0,340,35,1, 248

15038 DATA3L,. 65, 240,31,215,.748,3
1,233,248,3,255,192,8,255.0,253
L5048 DATAD, 0,8,5,8,.68,31, 1,249,
31,.65,248,21, 193, 248, 31

L5858 DATAL9Y,248,31,2089,248,31,
240,248,.31,.241,240, 31,241, 248,31
L 245

L5860 DATAZ40,31,64,248,31,6L,24
B.30,.61,248,31,15, 248, 31,13, 240
L3070 DATAIL, 13, 248,31, 15, 248,31
23,248,31,3,240,31,3,248,253
AS5888 DATAE,B,0,.0,.83,8,1,2355,.64,
T,255,288,7,255.200.31

15838 DATALSS, 248 31, 195,248,31,
0,240,31,.8,240,31,1,248,31, 1
15108 DATAZ40, 31,1, 248, 31.1, 2440,
31,1,240;21,.1.248,31,63,2W
15448 DATAZL, 215, 248,.31,.215,248,
3,255,192,3,253,192,90,255,0,0
L5120 DATAG.8.0,20,0,.20, 124,8,12
4, 124,8, 124,124,8,124, 124

15138 DATAB, L34, 124,80, 124,124,0,
124, 174,8, 124, 174,08, 124,124, 0
15148 DATALZAS, 124,08, 404, 124,20,1
24,024,125, 024,124, 823,124,124,2
55124

L5150 DATALZS, 255, 124,159,255, 248
JAS, A0S, 248, 15,095,240,3,0,192,6
4

AS1E8 DATAD,.0,.0.5.84,.8,34,253,8,
31,2535,64,34,255,192.31

L5470 DATALS, 192,31, 7.092,34.7.14
82,31,.23,192,31,95.192,31.255
L5180 DATAD,.31,252,0,34,255,0,31
SA5.192.30 . 7. 192,34, 7, 192

15190 DATADL.23,192,31,95,192,31
+253,192,.31,255,8,31,.232,.8.8
15280 DATA® 8. 0,5.85,80,31,255,2
40,34, 295,240,31,255,240,0

L5240 DATALZS,0,.8,124.8,8,124,.8,
0,124,0,0,124,8,8, 124

15220 DATAG,.B,124,8,.8,.174,8,8,12
4,0,0,124,0,8,124,9

15230 DATAB, 124.0.8,024,8,8,124,
B,0,124,8.08,124.8.35

L3248 DATHD. B, 8.08,48.8,0,252,.0.3
LABT.0,3,.1353.0,3

13230 DATA223,0,3,223.0,.8,252.0,
9,48,0,.0,252,8.3,239

LIZGB DATHD,3,239,.8,45,235,192,1
5,239,192, 45.233,152,15,.235,.1%2
L5278 DATALS.239,.192,13,238,152,
3,255,0,3,255,0,8,252,0,0

A5288 DATAR, . B. 8.8, 8.8, . 8.8.8.8,.8,
L

15290 DATAD,0,0.0.0,.8.0,.8,08,8,8,
8.89.64.8,89

L5308 DATAG4.0.0.08,.8.8,.8.8,8.8,8
LB8.8,8.8.8

15318 DATAD B, 8. 0.8 .8.0.8.8,.8.8,
8.8,0,0,0

L5328 DATAB,. L. 64.8.5,.80.8,24.88,
B,.62,168,08,286,224,8

L3330 DATHZS4, 224,.8,.63,224,8,13,
B.8,33, 64,62, 150,64, 14, 158

L3348 DATAGH. B.22.64,.0,22,64,8,2
9,64,.0,29,.64,08,5,0

L5358 DATAS,.5,.8.0.5.8.8,.5,8,0,42
#0,8,42,8,233

ASIES DATAS, . 80.0,.1.84,8,.1,85,8,2
LATS,B8,2,236,192,2

LE53TH DATAZII, 1892,2.255.08.0,60,8
LB, 187,88, 186.188,.8, 98

15380 DATALTE,.8.8%.08,.0,85,0,0,8%
B,0,85,0,.0,20.0

A52598 DATAD.28.0.0.20.0.8,.28,8.0
L42,08,0,42,8,75%

L5480 DATAB, L. 64.8.5.88.8,21,.88,
8,62, 160,8,.286,224.8

L3410 DATAZS4,224,.8,63,224,8,15,
B8.8,53,64,8,130, 128,62, 138

15428 DATALGE, 14, 049, L8808, 21,76
LB,21,64,08,5,64,.0,3,64

L5430 DATAS,20.64,8,.20,80,0,80,8
0,0,160,168,0,160,168,233

L5448 DATAHO, 88, 0,1 84,0,1,.85,8,2
JATI,8,2.238,192,.2

15458 DATAZ3S,182.2 233.8.0.60,.0
B8,81,8,0,1086,8,2,30

L5468 DATALEE, 14, 86.176,12,85.8,
8,850,808, 84,08, 84,8

15478 DATAB,E3.8,1 . 68,8, 1,685,864,
Z,130,128,2,138, 128,253

15488 DATAD, 192, 8.8, 284,8,8,251,
9,0,2352,89,0,252,0,8

15498 DATA2S52,.8.8,4028.0.0,120.8,
®,128,8,8,56.8,8.56

15580 DATAB.9.356,0,0,45.8,.0,16,9
,8,16.8,8,16.8

15518 DATAB,. 8. 8.0, 8.08,8, 8.8,8,8.
0,0,8,8,8

15528 DATAD, D, 8.8 8.8, 8. 8,98,8,0,
8,08,0,0,8

15538 DATAB,B,.8.8.6.0,0.8.0,0,0.
8,8,8,8,8

L5540 DATAB, 124,0,.0.124,8%,2,111
LB5,138,427,.171.98,.98,85,98
L5558 OATAZE. B5.8,.6,.8.0.8,8.0.0.
IJ'J .l .i.i '

AS5SER DATAG.B. 8.8 12. 8.8, 8,8,17,
12,12.08,8.8,2

ASSTH DATALZ. 48 . B. .0 8,284,132,
8.08,0,31,.51.51.8.8

L5380 DATAD,B,204,192.0,.8,08,3,12
~A8.0.0,0,.12,12,12

15590 DATAS 8. 8.8,12.8,8,8.8,8.0
i'i'J.l' l“

LGABE DATALZO, 168,46, 189.8, 143, 1
£7,.8,208,232,19C, 16 246, TE, 144, |
44

16010 DATALEZ 0, 248,236, 162,64, 2
88, 232,162,128, 288,228,162, 192, 2
BB, 224

168280 DATALTI. 2,220 .9.3.144.2.22
L.AT3 0,221 .41,2352.9. 1,14}

16830 DATAD, 220,169, 148, 141 ,136.
2.169,53,141.24,2080.288,.38,234,2
34

16048 DATALTI, 52,3, 16T, 13,15T7.0,
208,202,202,16, 249, 96, 224,234,273
-4

LEB50 DATALES.LOT.20L.4.240,3.20
L,.5,.248,%5, 96 162,233, 288,2, 162
LESGE DATAZT. 169, 8, 134,122,133.1
Z3.06,204, 234,234, 234,234,234, 23
4,294

AGBTE DATALZE, 169,027, 141,403,228
LAB9. 1, 144,26, 208, 169, 253, 141,23
208

AG0BE DATALTI.L3,270, 169, 146, 162
L0, 442,20, 3,144,21,9,.808,96, 8
AEBS8 DATAZIZ,. I6B. 7. 189,.8,143,.135
3,240,443, 232,136,16,246,88,96, 2
a4

LELDD DATAD, 48, B8, 128, 168, 208, 24
B,0,240, 700, 160. 170,88, 48,.0,.80
LELL® DATAG.B.B.8.8,.8,8,.8,.8.8,8,
8.0,0,0.0

16128 DATAR. 8. D. 8. B. 8. A B 8. 8.8,
8.8,8.8.8

AGL30 DATAB,.D. 0. 8. 8. 8. 8. 8.0, 0.8,
8. 8,.0.8.8

l‘l“ b""'!'r'f.r'r.!'!.t.a'- .l
8.8,8.8.8

AELSD DATAD. 0. 0, 0. 0. 0. 0.8, 8,8,.8,
a8, 8,.8,8

LGLGR DATASD. B, 114, 0,138, 0, 164, 8
A998, 212,8,234,8,255,0

LELTE DATAB,27,8,.8.0,0,200,233,3
5,253,241.8,.235,0,0.0

LGLAE DATAZA8, 248, 241 ,242,243.24
0,242,241, 242, 243, 244, 245, 246, 24
T.248.8

AEL%8 DATAE 3, 7,.4,.5.2.1,0,8,8,8,
‘l.%'l‘lﬂ‘ ¥

AG200 OATAESE. LI8. 8, 130, 1238,.0, 164
L8,190,0,.212,.0,234,0,255.0

AGZi0 DATAL . 2T.0.8.0.0,200,233.3
3,255,241,.8,255,3.0.08

AEZ20 DATAZA8, 248,241, 242, 243,24
2,253,246, 248,243, 244, 245, 246, 24
T,248,.8

46230 PATAR, 0, 0.8.0,0.6.8.0.8.8,
8.8,8,.8.8

16248 DATALLY, 66,160,134, 120,98,
129.116.9.9.9.0.90.0.0.0

LE2TD DATAD,.27.0.0,0.0,208,0,.5].
255.241.8,.7.8.08,.8

LGE260 DATAZ48, 240, 241,242, 243, 24
2,355, 346,240,248, 252, 241,241, 24
1.241,8

AE2TH DATRB B, 8,8,i2,.6,6,.8,8,8.8
LB, 8,.8,8.8

L6288 DATALGD, LG9, 168, 160.0,.0. 8,
8.8,8.8,.8,8,8,8,8
162980 DATAR, 2T,

5.9.0,127,199,0,5
3,255,241.0,.63.0,0,0

@

LEIDD DATAZAD, 248,241,242, 243, 24
241, 246, 24T, 240, 248, 240, 240, 25
2,.248,8

LEILD DATAB,. L2 . 6.6.8,6,.7. 8,8, 4,8
8.8,0.8.8

1GIZ0 DATALZD, LG9, 0. 240, 34,473, 1
B.200,48,13,165,254,0i41,22.288,1
3]

LE3IZ0 DATALIA, 141 i18.208,7T6.192,
A4T, 169, 198, 040, 22 208, 169,66, 14
1,18

LE348 DATA2BE,TE, 8, 147,169,257, 14
L,AT, 208, 169,253, 144,25, 208,473,
13

16338 DATA2IS . O8N . 376,129,234, 7
6,48, 734 8.8, 8,.8.8.8.8

LGIEE DATALTS, 248, i48, T2, 173, 748
JRAE, T2 LG22, 460, 185,79, 148, 157.8
b, L8

LEATH DATALEI . T9.2i6. 157 . 88,216,
189,239, 148,157, 248, 148, 189, 259,
216,137

LGINE DATAZAG, 216,282, 208,229, 16
B. 6. 050 168, 044, 189, 128, 148,157,
LIS

LEINH DATALES, 128 206, 1%7.88.716
CABE.AE. 230,173, i, 140, 141, L84,
48,173

LE4A88 DATALSA, 207. L8i, 184,247, 18
4,080, 240,216,304, 41,241, 148, L6
8.32.141

LE4LD DATALA4, 141 TR SH, 147 8. 8,
B.8. 8. 0. 8. 8.0.08,48

LEAZD DATALTI. 239, 448, 72,173, 235
+2AB, T2 168, 168, 162 . 8,189, 08, i48
s A3T

LEAXB DATATI, 148, 189, .88, 216, 137,
T, ZIE. LBD. 248, 040, 157,239, 148, 1
83,240

LEA48 DATAZLE, LST. 239, 206,232 i3
6,208,228, 473,083, L41, 441,143 04
1,173,183

LEASH DATAZLT . o41. 143, 24T, 0608.5,
198, LE0, 144, 189, T, L48,137, 1451
48, 189

LE4CH DATATS, 716, 37,149,246, 136
CAE, 238, 104, 141, 230, 246, 104, 144,
238,148

LEATE DATATE. B0, 14T 8. 8. 8. 8.8,.8,
ll.!'i'l'!‘!'

LE488 DATALTI, 248 . 043,41, 13,168,
1T3,0,220,73, 333,41, 13,248,75,23

L]
LEA38 DATALBL  ATH, 1,208, 74,144,535
J224, LA, L4, 1,202, T4, 144,5,204
LES00 DATAZLS, LTE, 1.232.142.1.28
B, ABE, 251, T4, 133,254, 144, 18, 168,
B

16310 DATAZIZ 224,200 ,.208,31,142
JAB2 . TE. G4, 146, G4, i82, 162,182 .2
ag, 28

LESZ2B DATATA, 254, i44,16. 168 8, 78
2,224,191,288,9, 132, 182 TE, 168,11
45

16538 DATAL1E4, 182, IEB2, 199, 163,18
i,41,.8.208, 2, 288,200, 134,251, 148
. A8

LES4E DATALEY, LTD, ATH,2.240.56,2
86, 1T9,2,200,1,248. 21,173,180, 2
LE530 DATAZDA.8.206.2,.208, 2062,
Z88,.208.64,238,2,200,230,2,200
LG360 DATAZOE, 36, 4T3,21,208,41,2
53,.041,21,208,4T3,0,220,.44,.16,20
&

AGSTE DATA4L, 173,248, 143, 41,4, 44
1,188,2, 169,32, 141 ,479,2,173.1
LGSEA DATAZBE, 141,3.208.169, 168,
141,2,208,173,21,208.9,2.141.21
LESSR DATAZBE, LE2, 128, i42, 18,212
(232, 142,18, 212 TE. 36, 146,.8,8,8
LGEBA DATALES,32,133,252,162.6.1
B9, 167,.2, 248,593, 8.41,127,133,253
L6618 DATALTI, LE.208.37,252,133,
LEBB, 168, 185, 4,208, 48, 48,8, 24, 184
1EE28 DATAZ2S53,144,9,2008,176,6,56
JEES, 253 1TE. L. 136,057, 4,208, 196
16630 DATALBE,248,.8,173,16,208,8
9,232,1041,16,208, 189, 168,2,8, 41
LEE48 DATALZT, 133, 2%3.189,%,.288,
48,40, 04,24, 181,253, 280,213, 144,
24

LEGSE DATATZ, I65.253,9.129,.2908.1
08,.36,229,253,2081,112,176,7,T2, 18
3

LEEEA DATA25], i57,068.2. 184, 157,
5.::1.71.252.212.212.221.251.ZII
|

LEETA DATALTI. 38, 208,248, 2,133.2
JATI, 181,.2,.248,21, 208,181 ,2,238
L6680 DATALI, 208 ,238,13,208, 169,
0,.200,3.206,.12,200.208.2,208, 12
LE628 DATAZOE, TE, 36. 146 .
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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 plaved. 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 [ can
literally play from the BBC
speaker! 1 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 0 to 15 is then
sent nibble by nibble to the

Speech without a speech
chip. David Hoskins
explains how to do it.

i a rate of 10000 times

volume control of each channel.
The fastest speed the BBC can
do this is about 10000 times a
second, the faster vou go the
clearer the sound will become.
What was needed now was the
waveform data to feed the pro-
gram. To do this 1 used the
Interbeeb module from DCP
Microdevelopments which
sampled — recorded — data at
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 Arum 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 siring
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
app]ics to the lltllls, "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 vears 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 1 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. *00" not **5"’
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 overlaved 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 [
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

1@ REM
2@ REM
3@ REM
4@ REM
5@ REM
&@ REM
78

8@ MODES4
7@ PROCinit
18@ MOVE@, 448

Waveform Encoded strange sounds program
(C) 1985 DAVID .J.

for YOUR COMPUTER

line 110 inserts sinewave inte waveform table

this can be changed to create any sound

once data is in memory line may be skipped

HOSKINS

118 FORAL=BTO255: YZ=7.9+B*5INRAD (36B8/256%A%L)
12@ DRAWAZ*4 ,Yi*#&4: Al?table=YX:NEXT

138 CAlLLstart
14@ END

158

168 DEFFROCinit

:tREM assemble code

178 temp=%71:table=%4000: sped=%70

180 tim=%72:coun=%74

19°@ FOR pass=8 TO 2 STEP2:PiL=%4100

2808
Z2ie"
228
230.start
248

258 SEI

OPT pass

268 LDA #193:JSR in:LDA #B:JSR in

278 LDA #129:JSR in:LDA #@:JSR in \
280 LDA #161:JSR in:LDA #@:JSR in N\

298
S0
>1@

LDA #0O

230
34@.1o00p

3558 LDY #@

STA tim
STA tim+i
320 5TA sped

60
>70

\ set up sound channels

5TY coun

38@.1cop?2
398 LDA table,Y

400 AND #15
418 J5R send

(listing continued on next page)
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(listing continued from previous page)

420
450
44@
453
460
47@.
480
490
o4
=10
220
230
240
208
260
o700
280
290
-£00
610
620
&350
640
650
660
&70
&-80

&720.

(continued from previous page)

LDA
AND
2 U]
ADC
TAX
wailt
DEX
BNE
TYA
£l
AaDC
TAY
CLC

tim
#127

#1

wailit

sped

ADC #3
STA tim
DEC coun

BNE

LDA
AND

1loop?2
sped
#7

ADC tim+1
ADC tim

STA sped
INC tim+l

BNE
ClL 1
RTS

1oop

send \ send
wave form

to sound
chip

70a

718 EOR
728 STA
738 ORA
748 JSR
758 LDA
760 0ORA
778 JSR
788 LDA
798 ORA
80@ JSR
8108 RTS
820
83@0.1in
848

850 LDX
860 S5TX
878 S5TA
88@ INX
890 S5TX
8@ LDA
718 ORA
228 S5TA
238 RTS
4@
258e
Q6@ NEXT
978 ENDPROC

#15
temp
#2008
in
temp
#144
in
temp
#1776
in

#255
HFE43
FE41

XFE4B8
*FE4@
#8

xFE48

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 0
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", vou 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. @
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YOUR COMPUTER, JANUARY 19856




AOOMATIOH
OLSIOD

I WML,
ERELLL T TR
T - -

G o i1movanw:éi;ﬂx f::d::as and ucd]ent gr: 1p111ca
— Varrety is certainly the key word in this highly unusual game
L‘g&ﬁnl which has surely gone far beyond what anyone ever expected.

W. . 4 beautiful program, an adventure of great imagination, with some
stuperb programming techniques .

o

PP It's nice to see agame that can match the quality and the style of the group.
e —action and strategy —and there are a number of slick tuucms that will keep you on your toes.

SPECTRUM 48 s
Ocean Software Limited Dcwﬁnfm:eisavﬂdie from:( 529 ) WHSMITH,
6 Central Street. Manchester M2 SNS r ST WOOLWORTH, LASKYS. Rumbelows.Greens

Spectrum Shops and all good software dealers.

Telephone: 06]-832 6633 Telex: 669977 Oceans G



The Standard
by whichothers

will be judged.

This is Hardball from Accolade. The first in a new generation of game
software that sets the standard for others to beat: if they dare! With
graphics so large and lifelike and sound effects so real, you'l
believe youreally are uﬂhe ball park - yes, you can

1\_‘x:
T

WY Luf'ﬂl“ﬁtﬂ' FE‘,F???" ?FF ﬁ_&?’l’?

Sorr',r we can'f suppw the hotdo-gs ‘f-'.)u‘ll
else is here to recreate the
atmosphere, fension and
excitement of big fime
baseball on your
own small

LA ET]

- £
Jof l FOU Oy el 18 i

P——— 3

-
¥

()
=
a2

RO 20 00 000 I 0 1 :
e P R |
T ] i.‘F

LAAOYIHDEE 0o

oy
R LR ] g r gV LTS T B ]

R T DT R R R e
e G B 0 G L0
Felilay
orer
= X LT

Pt

ByAccolade

For Commodore 64
Cassefte - £9.95
Disk - £14.95
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[ClompeTiTion Harvey

COMPETITION RULES
® The winners of the
campetilinn 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
the Your Computeroffices
by the last working day in
January 1988.
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 decision of the editor HARVEY SMITH COMPETITION

is final.
ke 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 i o Sl o s Sl

the result of the competi-
tion will be entered into. Smith competition what we want you to House, The Quadrant, Sutton, Surrey SM2 5AS.
Name

Business Press Inter- | d0 Is send us your designs for a home

national assumes no res- | somputin ;
R puting obstacle course. You can
any complaints arising submit your entry as a written

from this competition. description or drawing,

§

Address

—— e e
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ONLY THE BRAVEST FLY....

TOMAHA

-
New, from the author of Fighter Pilot... a stunningly realistic helicopter ,5"";
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. >
You will experience authentic battlefield conditions as you en- i DI (et o I ek

deavour to carry out your mission and return safely to base. McDonnell Douglas tor all their help and technical support

-air interception, with laser
ets and 30 mm. gun.

SPECTRUM
Tomahawk 48K
Might Gunner 48K
Fighter Pilot 48K
COMMODORE 64
Speed King Disk
Speed King Cassetle
Fighter Pilot Disk
Fighter Pilot Cassetle
AMSTRAD CPC 464
Fighter Pilol

Fighter Pilot Disk

lencloseachequeP.O.for—___ Total

M ___n_ “ Iﬂ‘g‘fs:miﬁ'ﬂ
e T R N | Preasesendo (G TAL |
tdesnasxeert  |[NTEGRATION

enquiries welcome.
Lifetime Guarantee. Wamhmﬁgﬁ?.f;?&ggg'

Camberley, Surrey
VAT and p. & p. inclusive within UK (Overseas inc. 55p. per cassette) GU15 3AJ

Cheques payabile to Digital integration Lid | Or dabit my Access Account No

M

i

k. P
ad -."'.'-1'

00 0000 ood
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[SlPEcTRUM POKES

Android 2
inf/Lives

Arcadia
inf/lives
Cookie
Defenda
Fall Guy

Frank N Stein

Ground Attack
Horace Goes Skiing

Hunchback
Jei-Pac

Kokotoni Wilf

Kosmic Kanga
Lary Jones

Lunar Jetman

Moon Alert

Other Pokes

Mr Wimpy
Mutant Monty

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 442040

15 RANDOMISE USR 41200

Type in and Run then play tape.
Type in and Run.

10 BORDER: INK 0: CLEAR 24750:
LOAD “"SCREENS: PAPER O:
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 341240
inf/lives with title screen.

POKE 290630

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 =MNo 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 249840

POKE 25446,0

POKE 24743,0:POKE 32692,0

POKE 365190 inf/lives. First Merge"”
POKE 23756,1, Enter, list, then put in
inf/lives Poke.

Map References.

1. 512661220

2. 1126690200

3. 1126671220

4. 3126641220

5. 2126671220

6. 1126290200

Freez Bees
Pyramid
Tutankhamun
Wheelie

Helichopper

Spectral Invaders
Short Fus«

Fantastic Yoyage

Cauldron

Sky Ranger

River Rescue

Laxxon

Cavern Fighter
Black Hawk

A View 1o 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 582940
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. 0DD 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 {=23296 TO
23309: READ a: POKE f,a: NEXT f.
20 LET L = USR 232956: POKE
40060,0. LET L = USR 24800.
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 334200 player 1
POKE 334520 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 305438
POKE 276622
POKE 271500
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 (: INK 0: BORDER 0O:
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,
176,195,095
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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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

James Hartley shows you how to control six adventure characters.

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
companv [ know.

cfc,n) = Character Data Anag

r PROCEDURE MADE
SELECT A CHAR [x)

-{ NO CHAR PRESENT

'ABSENCE COOLS ..

ND

Cic e, 1) = CiC.1)

oL =9

v 1 THINK SOMETHING S _

GOING ON BETWEEN . . .

®

'FALLS IN LOVE"

Q@

"DIGESTED BY AFFECTION| | "REALLY, | DON'T KNOW
FOR ...~ ] | wHaT'voU SEE .. -

H = RANGE OF RANDOM
NUMBERS
'@ = RANDOM MODE

=" 1 T 4 5 6 7 g8 @ 10 11
LOCATION MOOD STRENGTH CONVER- MOVE  MOVE
SATION COUNTER  FRE-
INVENTORY CURRENT COUNTER -\ veR. 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 1 CONDITION BRANCH BRANCH
NUMBER IF IF
FALSE TRUE
ACTION TERMINAL 2 ACTION P e
NO.
RANDOM/MULTIPLE 3 CONDITION RND NO BASE
CHOICE NUMBER RANGE NODE
PROCEDURE PROC NO 2 g
RANDOM BRANCH @ RND NO NODE TO
TO ONE NODE RANGE TO JUMP
|
e e Main variables.
cem=14 ciCiC A1) = C(CT) 2 }— "WHERE IS MY BELOVEDY ¢ — 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., dataj
— 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
statemenls 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 (3) 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

e

example of an adventure using
_interactive characters. Anything you can
'do, they can do, and possibly betler.

YO € 3y S COMEow T3l © ban r Oy
Wilhy 3 rOum el ek St 8 Qr een
GOOw TO the a5

|I||' )
AT i

. Near the

O 15 3

&8 PRINT *Melcome o the Hotel Horrabell
s

78 PRINT *The geests include Hargaret Th
atcher, Godzilla, Hmlet, and others®

88 PRINT *Please wait ubile | call them
from their roms..."

0 DIM r8040 r (4,40, 50100 BOIDD cBld) c
(&, 11, 07,35, 00500

10§ DIM s$(d)

118 DEF PMs$(f4, g8 hd)=CHRN( 340 s hiaCHES(
)+° says "8t 1o "8

128 DEF FHgh(#s,g)=CHRS{34) + g8+ CHRS( 34)
+* says "+f$

138 REM read in data

148 FOR n=] TD 4: READ r$in): FOR m=1 TD
4; READ rin,nd: NEXT m: NEXT o

150 FOR n=1 TO 18: READ bSin),bind: NEXT

n

168 FOR n=]1 TO é: READ cSin): FOR n=] TO
11: READ cln,md ¢ NECT m: NEXT n

I78 FOR n=1 TO §: READ s8(n): NEXT n

186 FEH t-ee 00

199 FOR n=1 TO 13; FOR n=] TO 4: FEAD W
1,n,a0 s NEXT n: NEXT n

288 A2 tree nomber two = ocbject manipul

ation

218 FOR n=1 TO 27: FOR m=1 TO 4: FEAD td

2,n,m): NEXT m: NEXT n

228 REM tree nmber three - comversation

230 FOR o=1 TO 35: FOR m=1 TO 4: READ t(

3,080 NEXT m: HEXT &

248 REM tree number four = love

#58 FOR n=1 TO 21: FOR w=1 T0 4: READ t{
d,n,mb: NEXT m: HEXT n

240 REM iree nomber five - actions

270 FOR n=! TO 31t FOR n=1 TO 4: READ t(
Synmd s REXT m: HEXT o

289 REM

798 REN main loop

30 RN

38 a=1

32 GOSUE 1248: REM clear the screen
330 GOSUE 4F8: REM print location

348 GOSUE 518: REM print objects

358 GOSUR &00: REH print characters

340 GOSUB 458: REM check for keypress
378 IF pe# GOTO 399: REN no Eeypress so
carry on

380 a=p: GOSUB 1354: GOTO 338: REM chamg
e player location

399 BOSUB 2448: REH call the character b
andler

488 BOTO 358: REM carry on

418 REH

428 REM high level subroutines

438 REN *

448 FEM 1mput

430 i$=INKEYS: IF i4="" THEN p=8: RETURN
448 IF CASCUIS)CA™) OR (ASCLi)52) THEM
p=d: RETURN

470 p=ASTO19)-48: RETURM

468 REM print location description

470 PRINT re{a): GOSUB 1358: RETURN

80 REM print visible chjects

S8 n=d

329 FOR n=1 TO 10

538 IF bind(da THEN GOTD S48

540 IF n=8 THEN PRINT "You can see: 4 “;
bSind;: m=ls GOTD S48

S50 PRINT *, a “ibs(n);

68 NEXT n

578 IF o= THEN RETURN

580 GOSUB 1358 RETURN

378 REH print wisible characters

408 m=B: FOR n=1 70 &

&18 IF cin,13{3a THEN GOTD 248

428 IF n=d THEN PRINT "Also preseat: ";c

$(a);: melz BOTO &40

30 PRINT *, *jcéin);

d48 NEXT n

458 IF n=@ THEM PRINT "There's no-oae he
re..."

448 GOSUR 1350: RETURN

478 REN move a character

680 y=R:r=5r GOSUB 13381 IF elclc, 1D, r)=
¥ THEM GOTO 486

678 IF clc,12=1 THEN nf=cS{c)" leaves |
ke rom...": 1=1: GOSUB 758: w=I

i cic, Dsedetic, D,

718 IF clc,1=a THEN m8=c¥(c)+" enters 1
be room...": 1=1: GOSUB 758: w1

728 IF y=1 THEN GOSUB &80

T30 RETURM

748 REM print 2 message if player presen
t

758 IF clc, 1DCha THEM a8="": RETURN

748 PRINT m#;: IF 1=1 THEM GOSUB 1358
778 1=8: at="": RETURN

788 REM select a randon charicter from a
location

750 =8: n=d

880 FOR »=1 TO &

BI¥ IF n=c THEN GOTO E58

B28 IF ela, 1)Cele, 1) THEN BOTO E54

B3 r=4: GOSUB 1338: IF r=5 THEN r=a: n=
§

=l

HEXT n: IF m=8 THEN RETURN

IF r=@ THEN GOTO Bé4

RETURN

B2l REN select a randon object from a le
cation .

B78 bel: ool

90 FOR n=1 TO 18

918 IF bla){dedc, 1) THEN GOTOD 948

¥ r=5: GOSUB 133: IF r=d4 THEN ben: o=
1]

¥4 0=l

P40 NEXT n: IF m=d THEN RETURM

¥58 IF b=f THEN GOTO #@

948 RETURN

579 KEM check if object ouner present
9B r=8: pe: IF (cle, =00 OR (clc, 204
) THEM RETURM

98 IF clcle,®,D=cic, I} THEN p=l: x=c(
)

1088 RETURN

1810 REM check i1f owned object preseat
1829 p=d: IF blcd=clc,]) THEN p=7: RETUR
N

1838 FOR n=1 70 &

1840 IF {ctn,D=c) AND (cla,Dd=¢de, 1)) 7
HEN p=c: n=d

1858 NEXT n: RETURN

1848 REM sort a free

W7 =1

1889 (N tC%,5, 010 GOTO 1899, 1000,1150,11%8
0,021

1898 jetit, ), (ABSCACLON, i, 03430 IF §
=§ THEN RETURN

[1ee GOTD 188t

1108 IF e4,j,2=8 THEN GOTO 1138

1120 GOTO 1448

SEZE
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fcontinued from previous

1130 IF 400, ), 90=8 THEM RETURN

1148 nt=ndlidt,j, 400z T=1; GOSUB 1410: R
ETURN

1158 IF t0t,),2)=8 THEN BOTO 1178

1140 j=tit, ) A0 eABSCAIRCE, j, 2000 ¢ BOTO |
(1]

1I7W r=t0t, ), GOSUB 1330: jsret(t,j 4
): GOTO 1084

1188 IF tt,),2»=8 THEN GOTO 1209

1198 GOSUR Z348: GOTO loée

1280 wh=nd 00H ), 400 1=0: GOSUR 1408:
=t(t,i,3: 6OTO 1984

1200 r=i(t,),30: GOSUE 1339: IF r=] THEN
1229 RETURM

1330 RN

248 REN low level ssbrootines

1250 RN

1260 REM clear screes

1279 CL5: RETURN

1264 REM beep

1278 PRINT CHRE(7) ;@ RETURM

1380 REM test for a Eevpress

1318 id=INKEY$: RETURN

1328 REM geserate 2 variable random nunb

B

1338 r=INTIRMDC 1) Er) = RETURM

1340 REN print a blank line

1358 PRINT: PRINT: RETURN

1360 REM comvert first letter of word to
caps

1370 1F ASCILEFTS(pS%, 1)){%7 OR ASCILEFT$

(p8, 1212123 THEN oops=4173: GOTO S
1388 a8=LEFTS(pS, 1) : bE=RIGHTS(pS LEN(S

J=133 a=CHRE(ASCC a9} =32

1379 p=atebs: RETURN

1980 REM print a messige regardiess

1410 PRINT o$: IF 1=] THEN GOSUE 1358
1428 1=4: m¥="": RETURN

1438 REN

1448 REM action Jjunpblock

1458 RN

1448 0N 108,20 GOTD 1589, 1538, 1540, 155

B, US40, SB0, 1A00, 1IN, 1600, 1650

1479 0N (R0t j,D=100 GOTO 1484, 1698, 1071

B 0730 0740 1760 1700, 1790, 1610

1488 ON (Ri4,),20-19) GOTO 1838, 1858, 187

B R0, IR0, IF40, 1040, 1990, 0 10

B, 2090, 2000, 2150, 2178, 2204, 2050, 200
1500 clc,I0=cle, 110: IF cic,7)=8 6OT0 1

a

1510 mi=chic)+" loses inlerest in the co

meersation and walks off.”: GOSUB 758
1539 clc,N=d: clc,B)=R: clc,ir=0: BOSUR
480 RETURN

1330 t=2: RETURN

1548 clc, =@y cic,Bi=@: clc,f)=B: t=2:

FETURN

1558 r=3; GOSUE 1338: t=r+3: RETURN
1540 GOSUR B898: IF b=l THEN RETURN

1578 clc,2i=b: bibimB: ni=chic)+" picks
Up a "tbddbd s T=0: GOSUE 730: RETURM
1588 nd="1 think this is your "4b8(cic,?
)]

1590 =P8 (cslc) o8 (clc, 20) bl 1=1:

BOSUB 750: RETURN

1600 m¥=cHic)+® is carrying 2 “+bd(cic,2
13z 1=l: GOSUB 758: RETURN

1616 as=c8{ch+" drops a “+b8lcic, 200 bl

ole,D)=elc, I}

1628 cic,2i=8: 1=]; GOSIB 7SH

1638 RETURN

1440 af=chich+® has got the “4bA(c(c,2))
1" beloaging lo “#c8(x): I=]

1650 BOSUE T34: RETUMN

1640 cix, Dmgle, 2y cle,0=0: sd=cB(c)+"
gives the *+#b8(c(x,2)4" to “ecS(xd
1678 1=1: GOSUB 758: RETURN

1688 mi=chich+® is arguing with *+cliclc
v 1= GOSUB 750: RETURM

1670 od=cdic) " is winning an argument w
ith *#c(cic, )z I=l: GOSUB 758

1780 RETURN

1700 mi=" sy "+cdind+® talking to "#cS

(cix,D)+" and fomes with jealoesy®

1720 mi=c¥(cim$;: I=1; GOSUB 758: RETURN
173 af=cdic)+® tries to inferropt "+ch(
rdt 1=1; GOSUE T58: RETURN

1748 mi=chic)+" gazes lovingly into "#c8

(x)4""s wyes...": I=1: GOSUB 750

1738 RETURM

1768 m8="Love blossoms between "+c8{c)+"
and “#c8(xds I=1: GOSUB 758: RETURN
1770 mi=Fs$(csic) ,c8{x) ,"Mhy don’t you
talk about "+s8(c))

788 1=i: GOSUB 7581 RETURM

1778 wtsPiss(cs () ,c¥(xd ,"You're talking
nonsense’

1860 1=1: GOSUS 758: RETURN

1818 atf=FMs8{csic) ,c8(x) ,"Ridiculous, bu
L] agree entirely®)

IEX 1=1: GOSUB TS0: RETURN

1838 ma=PNst{cHi{c) co(x) "1 thisk "+s%ic
14* 15 more inportant®)

1848 1=1: BOSUB 758: RETURN

1858 a¥=c8{c)+" tries to joim in the dis
cussion between "iciind

1848 ntem+" and “+ciicix, S0 1=1: 6OSU
B 758: RETURM

1879 af=chic)+® talks to *+c8ix)+" about
*ts#(clc, )2 I1=1: GOSUB 758

1880 IF clc,@h=c THN GOTO 1%80

16%0 ad=c8ic) 4" however, does not appear
to be enjoying the comversation®

1780 1=1: GOSUB 758: RETURN

1718 o%="A brist discussion begins betwe
o "iekic) " aad “4ctin)

1922 n¥=mi*+" oo the subuect of "es¥{c(c,
B 1=1: GOSUB 758: RETURN

1930 atchic) 4" and “sc¥(x)+" LalE about
“eghlele, B0 : 1=1: GOSUB 758: RETURN
1948 at=ch(c)+" desperately tries to att
ract the attention of "+ctixd

1550 nd=adi* by indulging im small talk*
t 1=1: GOSUM 750: RETURN

1968 IF cix,®=c THEN RETURN

1979 nt="] thiat there's sometbing geing
on betwesn "scd(a)4" and *

1968 n¥=nfichic(n, 7)) md=PHgi(csic) ,af)
t 1=1: GOSUB 750: RETURN

1999 as=ciic(z, 7)) : as=PNsS(co(c) ,c8(n),
*1 don’t Enow what you see in "4of)

2 1=1: GOSUB 758: RETURN

2000 nb=c8{n)+" s affection for *schiciy
(T4 dampens the ardoer of "ecdic)
220 1=1y BOSUB 730: cic,M=d: RETURN
2030 ad=cHich+" is seddenly overcone wit
h Vove for "schixh: I=]: GOSUR 75§

048 clc,¥=x: RETURN

2090 nd=c8icic, 70 at=Mighichich , "Mhere
15 oy beloved "iad)

2040 i=1: GOSUB 758: RETURN

2078 m=chic) 4" goes down before “tcticd
c;9134" and pleads everlasting love..."
J0ER 1=1: GOSUE 758: RETURN

2090 m="Absence coals the passion of *s
() for “ochicic, )

2100 1=1: BOSU8 730: clc,7=0: RETURN
2110 as=ch(c)4* suddenly jemps wpon “+c$
(x)+" and sinks his teetk info "

213 IF (=3 OR Cw=d) THEN sd=m+"her °
1 6OTD 2148

213 nd=mdi"his *

2149 oS+ neck®: 1=1: GOSIM 758: cix,4
J=cin, Ab=1: RETURN

2150 as=Pgt{c8(c) ,"Alas, poor Yorick..,
") ottt holdisg ep the skull®

2168 1=1: GOSUB 758: RETURN

21 mb=chic)+*, thinking she is back ho
ne, threatens everyone with #zile”

2164 mS=m$4" fo Siberia.®: I=1: BOSUB 73
#: a8="The room mmpties rapidly..."

219 1=1: Tl

2200 FOR n=1 TD &: IF n=3 THEN BOTD 2228
2210 cin, 10)=4

2328 NEXT n: RETURN

223 mi=ct{n) 4" saayed by the logic of
he Iron Lady, agrees to buy."

2240 1=1: GOSUB T0: elx, D=ele D ele,
D=h: RETURN

2258 nt=Rigs{csic) ,"This hat is sy proud
est possession’®y: I=(; GOSUB 738

7248 RETURN

2270 m=Righ(c8(c) ,"Urk. .. Brurk. . . Banana
1% 1=1: GOSUB THA: RETURN

2280 md=c#ic)+* collapses from less of b
lood.": 1=1 GOSUB 750

2290 n%="The hotel staff rush in and ren
ove the body...": =1z GOSUE 758

2300 c¥(c)=" the bedy of “4c¥ich: cle, D)
=81 EETURN

2318 WEM

3 RN procedure juspbiock

233 RN

2340 N t00, ), 2 GOTOD Z3dh, 23N, 235,242
B, 2480 2440 2470 2460 2500, 7530

2358 N (tit, ), 0-18) G0T0 259,250,259
Y

2380 clc, I0=clc, 011 jed: RETURM

23M cle,N=cle,M=1: IF clc, =8 THEN &
osU8 1200

2388 j=13: RETURM

239 IF cle,7y=0 THEN GOTO 2410

2400 o=cH(c)+" 15 discussing "+s8(c(c,B
40 with "actic, &)z 1=1: GOSLR T

2418 j=11: RETUSM

2420 BOSUR ¥89: IF p=d THEN j=9: RETURN
2438 j=li: RETURN

2440 IF clx, D=0 THEM j=24: RETURN

2458 j=24: RETURN

2468 cic, D=lclc, D=1 HID 3: j=4: KTIR
N

247 cle, D=ltelc, D41 HOD 5: j=71 RETIR
N

2469 GOSUB 778: IF x=) THEM j=18: RETURM
2474 GOSUB 2748: s=11: RETURN

2508 cle, S=x: olx,5)=c: r=3: CGOSUB 1338
¢ ocle, Merily clx, Mizrd]

2500 IF d01) THEM clc,@=c: clx,B0=¢: J
=79: RETURN

2300 clc B=x: clx,B)=x: j=27: RETURN
7530 GOSUS 790: IF x=B THEN j=21: RETURM
7540 GOSUB 2740: j=31 RETURN

2550 GOSUB 794: IF p= THEN ;=B: RETURN
7548 j=%: GOSUB 2748: RETURN

257 GOSUB 790: IF p=B THEN j=14: RETURM
Z3B0 j=15: BOSUR Z740: RETURN

2578 GOSUB 798: IF p=B THEN j=1¥: RETURM
2600 j=21: GOSUB 2740: RETURM

2410 md=csic)e®, in order to derther pri
vatisation, tries to sell ®

2620 nt=mi+* the "+M(c(c, 20+ to "+clix
Yt 1=z GOSUB 750: RETURM

2630 RN

2648 REM character handler

2458 FEM

2448 FOR c=1 70 &: REM process eith char
acler

26N IF cfc, 4)=b THEN GOSUR 22640

2600 t=]: REM start with ires oae

2470 GOSUB 27401 r=1: GOSUB 187H: IF 1=t
THEN GOTD 2730: FEM endid no lransfer
2790 IF (4 THEN BOTO 2720

2710 60T0 27N

ITH GOSUR 2740 BOTO 24701 REM traverse
next free

273 NET ¢

2740 RETURN

2798 REN conditions

740 dili=iclc, =) : diD=lcic, =8 d
(H=tele, 10=g): didislele, N30}

2T d(N=(cle, =) didd=1: dlN=(clc,
H=gh: diBdsiclc, Bi=e)

2780 dCfimielx, M=d) AND (elx, D 00c): dd
IN=iclcN=xd s dl1Dd=(elc 4 xcln,4))
2 d LD =(clx, =c) s d{1D=(clc,N=00:
di 1=t iz, M=)

2800 40 19=lelelx, N, Decle, 1)) gl18=t
clede, 3, D=l 1)

2810 a0 IM=c-1; dl1B=(clx, =D

2828 RETURN

7830 REM

2840 REM data

2858 REN

2848 REM location descriptions

2878 DATA "The Lobby. Guests crowd round
the reception desk...",8,4,2,0

7899 04TA "The Restiurant, There are a

nmber of eaply tables...",1,3,0,8

2698 DATA "The Bar...propped wp by numer
ous travelling salesman.' 4,8,0,2

2980 DATA *The Reading Room. Nmespapers

everywhere and 1 haze of tobacco saoke'

2910 ATA 8,0,3,1

2928 REM object descriptioas

2990 DATA “coffin® B, "skell” B, "seord” B
Jdole cheque® B, "couboy bat® )

2940 DATA “bamana® B, "carving Enide® 3"
bloody Mary" 4

2930 DATA “bottle of Bull’s Blood®,4,"pl
ot of bitter® d

2960 REM character descriptions

M DATA “Count Dracela®,1,1,3,5,8,0,0,
B0 0

2980 DATA “Hanlet Prisce of Desmark® 4,2
v, B0, 0,8,0,6,13

2598 DATA ‘Catherine the Breal’,4,3,5,5,
B 0,000,514

3000 DATA “Mergaret Thatcher®,].4,5,5.0,
.|I |l "fll I’

31 ATA “Ronald Reagan®,2,3,5,5,8,0,0,
B,0,12,15

3020 DATA “Bodrilla® 3,5,5,5,0.0,0,0.0,2
8,8

32 DATA *leeches® ' the neaning of lide
* "Russian history”

848 DATA *politics®,"couboys® ,"grape pi
cking"

3058 GOSUB 1270: PRINT "Error in line *;
ocops: STOP

3848 RN tree number one

3 ATA 1,1,2,8,1,2,3,0,1,3,5,4,2,1.8,
Bl 100, 01,4, 02,7,4,2,0,0

3080 DATA 2,2,0,0,2,2,0,0,4,3,0,8,2,2,0,
8,2,3,8,0,3,0,2.8

3870 REN object tree data

J100 DATA 3,8,2,2,2,4,0,0,1,5,7,5, 14,0,
8,5,0,3,6,2,5,0,8,1,7,8,15

310 DaTA 4,4,0,0,5,0,3,13,3,8,4,11, 1,8,
.,'.z.#,l...:.l.2.22131.'13.”

1M baTA 5,0,2,14,3,0,2,17,2,7,0,0,2,8,
002900, 1,60,0,4,500

3130 DATA 1.4,0,0,2,8,0,0,5,0,2,25, 1,18,
§,40,5,0,4,27,2,11,4,8

3140 REM cossersation iree

3158 0ATA 1,4,%,2,1,8,3,6,4,6,0,0,3,0,4,
5.2.-’Il'|.|1|?|.|l|i|'$*j‘

3040 DATA 2,12,0,0,4,8,0,0,1,6,0,8,1,%,1
2,15,1,18,16,13,2,13,0,0

3170 0ATA 4,7, 0,0, 0,00, 04,18,1,11,23,17,
2,04,0,8,1,12,33,1%,3,0,3,28

3180 DATA 2,15,0,0,2,156,0,8,1,6,8,0,3,13
B R TE R

3199 DaTa 2,19,0,0,2,28,8,8,2,21,8,0,3,8
g3, 2, 02,00,2,29,0,8

J200 DATA 2,14,0,0,3,0,2,34,1,6,0,0,2,25
i

i?il REM tree nmber four - falling in |
e

3209 DATA 1,13,14,2.4,018,0,8,0,14,4,12,1
15,7,5,5,0,4,6,2,26,0.0

I3 DATA 3,0,2,8,5,0,6,10,5,0,2,11,2, 7
02, 08,0,0,5,0,4,03

3240 DATA 2,29,0,0,1,14,15,18,3,0,2,14,2
130,8,8,3,0,3,20,5,0,6,19

3250 DATA 2,30,0,0,2,32,8,0,1,4,0,8

3240 REM tree nuober 3 - acticns

3278 DATA 3,17,0,2,4,11,8,0,1,7,11,12,4,
12,0,0,1,5,18,17,1,7,24,27

3788 DATA 1,7,29,38,1,6,0,0,5,0,5,10,2,3
a0,0,1,4,0,0,5,0,3,13

T2 DATA 2,34.0,0,1,6,0,0,5,0,3,14,2,35
A8, 06,0,0,5,0,3,00,1,4,0,0

3300 DATA 4,13,0,8,1,18,22,23,1,5,8,0,4,
Illl,ﬂ,E,I,E,H.E,HJJ

300 DATA 1,4,0,0,5,0,3,29,2,37,.0,0,1.4,
i‘l.i.lii.il.l.ﬁ.l.l.
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QUEST CORNER

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.

[S/EAS oF BLoOD

P Various @ £9.95 @ Adventure International

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

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

[/ INNiE THE PooH 7

-
0

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

and others.

machine.

Soul of Darkon,
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

THE CRYSTAL BALL

The marvellous
Spellbreaker, the third in the Enchanter series. It's
available on disc for Commodore, Atari, Apple, IBM

Infocom have released

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

a text and graphics adventure

P Commodore 642/128 @ Disc £14.95 @ U.S. Gold

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,

Computers of Chislehurst, Kent.

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
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Fast, flexible 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

1@ HEH sssssmssmsassssssmaamasmanasss

I8 REH == 5t

0 RER e TRANMSDISE V2.8 o

A0 REM == .

S8 REr e« (LOADER) F.HATTD "BS ==

o8 HEM =e e

7@ KM ssssssremssmssssemsanannanssns

R =

e

108 PRINT

11 PHINTY PLACE DESTIMATION OISk IN DRIVE™
130 PRINY

178 FRINT® TYPE THE RETURN KEY WHEM READY.™
143 =

158 GET CR® 11FCAR#<>CHRS (13 THEN 150

160 FRINTIFRINTIFRINT® GAVING CODE TO DIGX - PLEASE WATIT.”

178

1B@ OPEN 0.0,08, “TRANSDISE V2.0.PRO.W"
198 1

208 BEAD ADDRESS

210 BEDIN = ADDRESS

229 FMAXNUMEBER = ATH

s |

248 PRINTME,CHRS ADDRESS AND 330
280 PRINTES, CHAN (ADDRESE 7 ISkig

®

g

278 DEF FH LINEMUHDERIA} = POEK (631 +PELE (64} 8254

o
T PRINT

100 FOR COUMT=1 TD RASMNURBER:GOBUS 400:READ CHECKSUM
J10 IF SUPH »CHECKEUM THEM PRINT"CHECKSUN ERFOR IN “gFN LINENUREER (O) 1 GOTODAZ0

220 L = FN LINEMNURBER (D} :FRINT L

330 IF ADDRESSC ML+@ THEN PRINTSLING MURBER"pL3 = MOT IN ORDER®1 0070620

TR MEXT  COUNT

o8
SIQ- IF AFcTR" OR ADTFT OR (ARDURT AND ARCTA™) THEN 370

243 W = ASCOAN) —4B+7s (AB"9=)
238 RETUSRN

SeE 3
STE FRINTDATA EREDK [N “gFM L INENUHB N (D)

sES

e

00 REH weses Dala ERROR DETECTED #sss
18 0

420 CLOSE &

438 OFEM  15,8.1%5, "B: TRANBDISI VZ.2"

b4@ CLOSE 13

&30 FRINTIFEINTPRINT®

-]

Ll

SE3

A0 DATA TDeY

TER i

2049 DATA JE,.08,CL,.87 .YE,52,30,39,347
ZOST DATA ZH,5A. 18, 08,14,14,14,14,232
20AS DATA 18,148,054, 52 41 40,53, 44,508
2073 DATA &9,53,48,20,%,32,7E,30,49%3
TeRl DATA 29,09,28,47,2€ 46,41 ,54 442

2069 DATA =4, 4F,29,00,00,00,00,20,249
2097 DATA B4 ,FF 20,88, FF,20,67,FF, 1330
Zi@5 DATA 28,731, 12,4%,0F 00,70, 00, 544
Z1L3 DATA BD,21 ,09,.4%,00,20,02,FF , 1041
2121 DATA A%,93,20,02,.FF A%, BE,20, 1138
129 DATA D2,FF,A7,08,20 02 .FF AV, | 306
2137 DaTa @L,.80,3C,.0%,20,%52,.00,60,490
Z14% DaATA OF A0 00,19, 41 02 58, 10,429
2153 DATA FA,C9,08.F0,0%, 20, 38,06, 7%
2151 DATA DR,0BC.B0,30.05,.80, 36,803,631

2149 DATA BD,3F,B3,80,40,.0%,20,25,454
217T DATA OF,28,352, 18,084,924, 046,585
21WT DATA BV, 01,08, 79 F9.FF .86, 10,1211
193 DATA F7,A% 0F A8, AT, 00,20, DA, 707
2l DATa FF A, 00,20, B0,FF 20,00, 1124
TI0 DATA EE, 30,34, 30,87, FF, DR, 2F , 1700
2217 DATA A%,00,20,34,11 49,00, A2, 609

2225 DATA 92,846,064, 20, 7F, 18, A0, B0 ks
S53T DATA CA,DE,48,80,02,08,48,47,915
F241 DATA DD, 4B, E4, BB, a0, 85, AT, D&, P08
2289 DATA 3F,00,09,08,00,0€, 06,08, 147
IIST DATA 4R,F% . FF F9,FF F9,FF 48, 1648
L2465 DATA &F,0F ,20,03,FF ,,29,00,FF , 1137
TEITI DOTA &8 AL FYED, 0D, 30,87 40, 1851
TRl DaTa @S58, TR, 10,0902, 00,083,597
I DATA AT D0, 40, B0, 08 , 48, A%, D6, AT S
ST DaTa 20,348 ,10,20,70,00,29,47, 338
TI0T DATA BF 40,64 W7 FD KA 8D, 30, 1141
TTIT DATA 03.28,25.00,20.08,08,.4%, 306

EXECUTABLE FILE CREATED!™

I7% END

Tam ¥

I8

P33 SUN - @

410 FOR T=1 TO @eREAD EMTRYS

AZ0 GOSUB 400

AZ0 FRINTSE, CHES (ENTRY D

440 ADDREES = ADDRESS«D:GUM = GUMHENTRY
AR NEXT 1

anld R Tk

478 2

ABS IF LEN(ENTRY®){ 2 THEM 570

450 A8 = RIGHTE (ENTRYE, 101 G05UB 5300 ENTHY =

(ENTEYE, 1) 1 GORID SS@1EMNTRY = ENTRY=\eld

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
/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 vou 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

2T
232V
2337
LI4T DATA

DATA DB, A2, B0 . AE, 20, WA FF  AS, Y4
DATA 92,A2,41,40,03,20,B0,FF, 1012

0,03, B0, 30,03, 42,00, 29, 472
233 DATA Cb,FF, BB, 40,49 ,0F , 70,34, 971
5341 DATA §1,40,%C.05.C9,01.00,06, 477
2T DATA 20.CE,FF,.B9,39,.00,30,03, 932
2ITT DATA 0,0F FF,BD, 56,03, 20,0F 937
TIES DATA FF,B0,Z5,29,A0,07, 29,14, 740
2IYT DATA @D, B0, S0, 20, 07, FF FO,EE, 1103
401 DATA 20,85,7T.69, 44,05, 27,A5, 694
AR DATA TI.E9,16.85,23.10,83,22, 481
2417 DATA &D,3D,0%,00,3F,03,45,23, 5680
2425 DATA 4D,3E,03,00,40,07, 49,008,559
243% DATA S8,CT.FF,20,00,FF, 49,00, 1142
A4 DATA AC,4%,BE,A0,0F,70,74,11,577
TE49 DATA &9,08,70,03,FF,20,0C,FF, 11750
2457 DATA 20,43, 12,40, 30,87 ,AE, 7E, 598
463 DATA B3,8D,3F,03,0E, 40,03, 4%, 2460
2473 DATA BT, 40, 08,00, 7E M), 14,84, 727
2401 DATA @1, 60 00,91, 22 40, 37,84, 087
DATA B1,38, 68,70, 59, 04,080,066 407
BATA &9,B8,28,7F,10,C9,00,F0, 785
BATA £7,.09,02,00,0%, 49,00 40, 714
DATA B, 0O, A7, 11,20,74,11,82, 433
DATA BF 20,09, FF, B0, 1F A0 53,942
DATA 20,02, FF, B0, 18,09, 30,20, 954
DATA D2 ,FF,AS, 92,FO,.0F 40,00, 1171
DATA BY¥,43,03,20,03,FF, 60,00, %31
DATE C8.CA,92,.00,F3,20,0C,FF, 1484
DATA AZ,0F,20,C9.FF, bR, OC.4%, 1827
paTA 18,.20,34,11,0%,4%, 20,02, 401
DaTaA FF,90,06,.20.CC,FF 40,44 ,1178
DATA @A, 20,00, FF, AL, 02,49, 3, 1024
DATA 99,41, 07,99, 47,00, AF,5C, 670
DATA 03,50, 00,06, 55, 42,0549, 749

248%
2497
==os
=1¥
=21
2339
537
2345
=353
e |
TeT
2577
=
2393
Thdl

DATA 20,.00,FF . B0, 57,.49,.00,00, 13541

THRY DATA ST, 84,00, 45,08, A2, B8, 6TH
2617 DATA AD 0O, 20,04, FF, 1B, &S, 92,9746
252 DATA &9 B4, 60 41 &0, 0T, 20,5, T30
2673 DhTh FF,28,.00,.FF. 0@, 52,20,.0C, 1244
=aAt DATA OC, 10,88 49 440,05, 55, 78, 4¥1
264% DATA &9, 14,05, 56,209,008, 00,823,332
T6537 DATA 08,20,09,FF, 3, TA 6D, 02, 050
2he DaTa AD,3C,03,09%,.01,D0,13,40, 5368
2673 DATA J0.03,20,02.FF b0, 29,20, 810
2401 DATA BT, FF .00, 24 A, JE, 03,00, va2
Zufs DaTa DILFF,20,FC, 0, 20,02 . FF, 1256
2697 DATA PO, 14,20 .87 . FF D@, 12,290,925
2708 DATA 14.00,.00,0C, 4% 23,09, 56,670
DATA 90 E8, A%, 22 ,C5. 35,%0,02,11%3
DATA A% ,08,209,.CF.FF 20, CC.FF, 1150
DATA A%, 37,805,010 4C,AT,0E,53, 404
DATS 58,55, 453,52 ,55,51 ,47.52.633
DATA B, a0, A0, 00,42, 048, 07,41, 788
DATA O3, 00,E0,.00,F0, 00 CA, 10,939
DATE FH,CB T8 7.2 T EE . 6, i, T444
DATA 10,60 %8,0F, 13, 28.74,.11,.481
DATA 48,20.F2,00,09,80,60, 74,782
DATh @y 20,43, 12,460, 68 00,00 540
DBATA 30,60, 58, 3F (20, 00, 20,40, 404
DATA 24 48,04, 68,09, F ,90,.02,.472
DATH o, A0, 8l , Fl 5, 54, 85,01, pda
DaTa &0, 00,81 22, ,60,37 .84 .81, 71%
DATA 50,62 4%, 88 42, 16,85, 22. 778
DATAH B, 235,08 ,Ed, 20,00, 02, Kb, V8%
DATA I3.A3,2%,C9.FF D0, 04, A5, 1068
DETH 22,09 Flll, 0, A2, OF , BOD, B0 745
DATA BI.VD. 41,07 .0Ca,10,F7, Ad, 006
DRTA BF CO,11.90,00,40, 10,04, H4a
2873 DAaTa 92,.60,20,02.00, 6b, 204,012
SBAl DATA BT FO, @A, CAED, 41,8790, 1049
2887 DATA D002 .CA 18, F7 .08, EX 05, 757

2713
2ra
2rae
2IET
aTAT
=T33
ITaL
2THT
=TI
27
2793
2801
SHes
2|7
8=
P o)
=h41
SRAY
I8

2065

zBer
et
o 4 B
=421
=29
=37
2Tz
I¥Es
i
a0
=y
T3
993
el
Tpee
arT
s

DaTA &0, A9 00 B35, WP 8o T i ¥l
DATA S0,¥0, 00,00, 06, 18, Fi, b, 750
Da i BEAH AY B, 20,74, 11 AV ekl
DATA 12,20, 18,7 A9, 90,00, 16,600
DaTia EF 10,82, 87 54,08, 20.F8, 062
DaTa FF AL, ID.85, A0, 70,83, 28, 76
DaATA CDFD, 18,082,820 , &0 B4 yaly TRT
DATA FBL.FF8E,3F 25,80, 48,853,973
DATA 2@,CD, BD, 16,42, 0F A, D4, 791
DATA 28,FE,FF,20,FD, 00,07, 0C, 1004
DATA 20,34, 11,.0%,98,20, 16,E7,707
DATA 28.35.08,20, 30, 18,58, 0, 472
DathA A%,83,10,7F, 10,84, BD,Ca. 704
DaTé BB, 40,8D,C2,00,40,4%,00, 718
DATA &8,C%.EA.11,4F 08,00 ,0C, 757
DATA 08,4%,06,20,34,11.29, 18,373
DaTa OB, 20,67 ,0F 4,57, FO.23,731
DATA 2@, 23,80,47,03,A2,082,4C, 492
DATA &1 88, 10,AZ, 16,0, 14, 40,572
DaTa FoFF AD, 3C,03,A2,04, 208,927
DaTA TF, 10,80, 30,083, 47,04, A, 02
DATA B2,4C.81.08, 0F 3C 0T, B0, 612
DATE B0, 20, 18,E7 B0, B2, 00, 249
DaTa 2@, 16,07 B0, Bb, 8, AT, 16, Ted
DaTa EF,AT,0V, 20,34, 11,A%, 12,477
DATA =0, 16,67 47,081,209, 16,E7 040
DATA 18,42, 16,48, 1C, 20, FB,FF 921
DaTA AE,ID.QX,AD,3E,03,20,C0, 713
DRTA BD, 20,30, 08, A0, 08,07, 00, A0V
DATA R5FR, 846, 97,00,82,08,00,018
DATA F3,10,082, 16,60, 10,.20,F0, %13
DATA FF A9, 05,20, 79 ,0F /%, 30, 824
DATA A4, BT, FO,B0,99,00,02,47,1100
DATA FF AZ,01 .05, 74,86, 7, 20,982
DATA TF ,OC,08,AD,20,79,00,00, 0%
DATA AH,AS &2 A&, 6%, 85,2204, 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 Dise 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

| Yeontinued on net rise) i

I RELIABLE ,

SISTS OF —

\eclrordis

Card™s eniry way
.rmmi-r-:_.p FHEAer e priereir b
G128 comipetition.

DATA 23,29,DC.8C,20,EC,0C, A%, T40
DATA B3, A2,82,4C, 61,80, A%,00,320
DATH BS 62,05 ,63,290,73,08, 20,642
DATA A%,0C,%0,10,7,30,40,20,737
DATA B3,0C,40,D0,BC 45,862,803, 015
DATA &2,4%,43,49,00,089,63,70,043
DaATA [3.49,.08.83.462,.83,863,.60,935
DATA C¥,38,%0,089,E¥, 34,30, E9,970
DATA Cb,a8,48,086,582,26,43,60, 783
DATE 29,058,462 ,.0%,64 A% 43 63,925
DATA &5, 06,04, 26,52 ,60,13 06,3548
DATE &4 .26 ,63.50,0C, 45,462,463, 771
DATA &4 05,82 .45 .63,.65,63,83,v20
DATA &3 ,58,48,308,40,3F 07, ED,831
BATA 0,03, A8 AD 40 B3 .ED,.JE,TT3
DATA 83,400,048 ,A%3,22,080,30,03,471
DaTA &5,23,80,7E,8%,10.88,65 649
DATA 22,80 ,3F ,B3,98,65,23,80,470
DaTA 40,23,40,A%,.D0,03.04 29, TRV
T DATA TF,18,09,82,F0,60,A2,04 861
CATA 88,98, AT,24,8E,2V,02,A2 , 029
DaTA 30,0€,24,.82.A2,34,8E,28, 657
DaTa OF A2, 20 . 8E,2C,02,CV, 00,093
DATA P37, AY.DA,20,34,01,10,597
DATA A2, 14 ,40,18,20,FR,FF &%, 1058
DATA 12,20, 14,.E7,48%,1F 20, 14,537
DATA L7 ,20,52.00 AV, 14,20, 79,498
DATA OF .84 BT FO, 14,540,323, 07, 1081
DATA O8,02,97,2C,02,60,10,F7 , 400
DATA 18,A%5,BT,85,%,49,FF, 83,1116
DATA ¥6,20,81 ,80,A%, 00,85 ,Co, 824
DhTh 20, E4,FF FB, FR. 2V, TF.CY, 1373
1 DATA BT.F3,FS.AF,93,.28,16,E7, 1089
DATA 4C,AT,BE, AT, 80,40, 00,00, 482
DATA A%,.FE,.B5.02,.4%,.00,A2,08,910
DATA &3 ,D8,20,BA,FF, AS, %6, A3, 1118

JATI
J481

J4EY
497
¥
=
T
b
_37
1543

a6l
24T
577
3385
T3

Jui7

DaATA
DT
DT
DATA
Do T
DATa
DaTA
CATE
DaTA
DATA

I DaTR

DaTA
DaETA
DaTa
D Ta
DATA
BaTA
DATA
DATA
DATA
BATA
DaTa
DaTa
CaTh
DaTa
DATA
DeTia
DaTA
(=l
DATH
DaTis
DATE
DTa
DaTH
DaTAa
=)

9,40 ,02,29,80,FF 28,008,903
FF,B@, 71 ,Rd, 00,028,060, FF, 1204
BB, &6, 20 ,CF FF 28 ,0F FF 1270
20, CC,FF A%, 67,00 01, 20,971
1E, 4N, A3, D4, C¥, 10,D0,09, 1818
AD,BD, 82, D8,07 .28, 14, 0,999
DB, 00, 20,61 FF DB, 1245
AT 10,6%,080, 20,08, ,000
JOE FF A%, 80,28, 146,982
E7.20,16,E7,20,14,67,20,0833
16,E7 28,34, 11,10,A2, 16,362
ADBC,20,F0,FF ,A%,12,20,918
16,07 A% 90,20, 16,E7 AL, 1037
&2 00,00, 9,02, A2, 00,547,903
20,26 ,C0, B0, A%, M, A0, DE 711
20, 1, AN, 40,40, A%, 80,270,817
CE,FF, &0, 38,68, ,42.00,. 28,913
C&,FF 20,539,086 ,20,59,0E, 723
E&,82,A%,20,20,02,FF,20,%2
02, FF,28,02,FF,29,3v,0E, 1897
05,63 ,20,3%,0C,05,42, 29,630
O B0, &9, 20, 28,02 ,FF, 28,118
29, 0E A2, 01,06 ,04,C0,00,813
FR,84,78,02 ,FF  4C, 40 0K 097
29,CC,.FF ,A%,.00 ,4C ,D2,.FF, 1214
20,CF ,FF ,fé, 50,090,801 , 68, 1109
&0, 50, 60,50, 18,4C,00,80,734
20,935,080, 1F,20,28,29,53,383
53,45, 20,57, 40,49, 46,54 , b
29,48 ,43,5%,20, 44, 4F , 52, 500
a0 AE, AF 20,050,473, 32, 4F 545
4C, AT , 08D , 00 D8 , 20, 456, 47, 733
A0, AT 20, 33,29, 70 44 47, SB2
T 50, 40,41 39,43, 44, 2E 5T
o5, 00, A%, 07, 28,34,11,18,314
A2, 16, 88,03, 70,F0,FF A%, 1843

As,
£,
rr,

BFa

ITaL
3ITav
3T
e

CaTa
Caa T
DaTim
DaTH
BATA
BaTa
fwuTa
DATa
DaTE
DT
nTA
DaTE
[
DaTa
DaTA
DATA
BaTaA
DATH
CATA
DATA
DT
]
DaTR
BTl
DaTER
BATA
DaaTh
DT
DATA
DRTA
DTl
DATR
eaTA
Deu T
DT
DT

98,20,15,E7 A9, 12,20, 16,678
E7.AZ,0F ,20.Ch.FF B0, 13,1008
29,CF FF, 28, 16,E7, 20,07, 974
FF,.FB.F5,.29,CC.FF, 20,43, 1338
12,A% .00 4C 08,00, 20, CC, 403
FF, A9, IF 4D, BF 20, L, AN, 843
o,CF,FF,CY,00,f0, 29,09, 1101
20, F0,F3, 40,00, 40,8, T3, 1142
AZBF 28 ,C9.FF, B0, 10,80, 96}
29,02 ,FF ,20,0F ,FF C¥ .20, 1203
FE,02,20,02,FF %0, F4 A%, 1 29F
93,20, 16,E7,20,C0,FF , 4C, ¥7¥
a3, 0E 20,57 ,0F 72,0V, 48,072
28,CC,FF ,4C.08,0F , 1F , B0, 434
93,00,00,45, 4E,54, 45,582,535
20,44, 4% 5T, 48, 20,43, 4AF 509
AT, A0, 41 AL .44, 20,93, 54,564
2,49, 86,47 00,00, 08, 29, 3a2
o57,0F FR 08, AV, 08,20, 34,813
11,049,008 ,4C,00,08,47,0F .20
20,C3,FF (AC,E2,FC, AV, 12,1223
28, 34,11,20,43,12,20,E4,478
FF,F@,FB,CP, 59,608 ,4%, 1F, 1332
20, 16,ET A%, 12,20, 16, E7, 737
20,30, 18, 28,3, 88, A, 10,351
S, 97, 28,92, 10, 84,02, 30, 454
20,F0,FF B4, C7,04,CA, 10, 1270
o, 45,82, 40,52, 14,20,F0,08TF
FF, &%,00,08,00,20,42,Fi, 1100
FR,.FB,C%,00,08,.04, 28,02, 1081
18,40, %4, 0F ,CO, 2D, FO,2E, 773
C¥, 00, 0, E9, 0%, %4, ,FB,E3, 1433
C¥,03,F0,E1 .09, 14,09,11,1243
Ad, B2, FD, 09, A9, 20,00, 86,1142
a2, %0,.08,02,A%,14,4C,D05,83%
o, AL, BT, K4, 97, FB,Ca, Y0, 1057

4349
“gsT
Apa
42T
Li-cH

LEwT
djgs
4313
4121
4129
4137
4145
4153
#161
A1e
4177
LRY: -
4193
@

4217
4235
4233
4241
4249
AT
4259
4273
481
&TEY
AZwT

paTa
paATA
paATA
DATA
DATA
DaTA
DaTa
DATA
pata
DATA
paTa
DATA
DaTa
DaATA
DATA
DATA
DATA
DATA
DaTa
DaTA
DATA
DaATA
DaTA
DaTE
DaTa
DaTh
CaTa
paTA
DaTa
DATA
DATA
paTA

fliserne conrinned o

@, a2, is,82,83,0C,00.04,91é
AZ,00,68s,0F 20, 0F, 18,A7,815 .
00,86, CC , 40, %6, 0F 28, 52,693
10,08, B0, B4 BT , 4T, 0,86, 817
CF 86,04 EB8,86,0C A%, 20,1324
20,% ,18,49,00, 29, 1&,E7,410
0, 29,22, 86, AV, 80, 62,082,523
I, 30, F8, PP 4,00, F8, 1L, 1350
A%, 00 85, &, B

ET, A%,¥D, 20, 1&,E7 ., 20, 16,87
ET, B8, D4, 4C B9, 10, &8, 40,933
0a, B, 80,87, CF, 80,09 .03 &1 1
A, 3F 09,00, DR, 02 AT, 3F, 1016
2,01 ,06,04,20, 16,67 ,C0, 794
C&, 07,70, 03,07, 00,083,048, 1 268
A0, AN, 10D, B9, FF, 01 ,CF, 20,944
03,023,608 ,028,Fb, 60,07, 14,1118
FR,.03,4C, 16, E7T A%, D8, 05,074
D& A%, 90, 28, 14, E7 4%, 29, 1024
20, 16,67, 70, 16,67 49, 90,07
20, L& EF A0, 16, ET 46,06 824
a0, S 2R, ST, 1L, T 23T
12,20,05,31 ,20,02,11,E0, 70"
B8, 08,02 ,E6,0C,A0,08, N1 , 1854
aF,C9,BC,FB, 87 ,Ca, D8, EF, 1434
&8, A%, 00, 60,487,000, 82, 14,871
&8, C3, 14, FO, B8 E&, 14,408,074
29,08, 11 ,88,00,F3,Ca, 14,790
28,80, 10,648,450, 09, 4%,3C, 722
1,00 ,A0,50,A2,00,48, 00,872
CA,0e,FB,20,E4,FF,00,0C, 1 3%

neXt paze)

YOUR COMPUTER, JANUARY 1986

ar



centinred frovn previous pagel

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

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

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 V20" B8

designed to transfer a large
quantity of files from one disc
to another — better 10 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

return to the main menu. after failing to put a disk in the This program has not been | on different discs. ]
4753 DATA 14,24,8D,17,04,008,08,59,179 5601 DATA 45,28,4F ,4E,20,44,45,53,514

feantinued from previous pugel 4751 DATA 14,02,13,11,01,00,08,91,204 =509 DATA 4B,2E,2€,2E,Z2E,00,45,52,410
4749 DATA 14,06,25,01,15,00,8@,0C,305 %617 DATA 41,%3,49,4E,57,20,45,58,559

4777 DATA 14,0C,2%,01,1%5,80,00,.ED,378 =525 DATA 49,53,54,49,4E,47,20,46,564

4%%7 DATA CP,E&,14,4C,BD,1@.C9.91,1@8@ 94785 DATA 14,0E,25,01,15,00,80,F79,342 5633 DATA 4'?14':.45126.#,45.25.44.5“
4345 DATA D@,C2,20,235,11,98 Bu.c:e..mw 4793 DATA 14,08,25,81,15,00,00,16,114 =441 DATA 49,53,4B,00,81,52,45,20,479
43%% DATA 14,4C,BD,10,R5, 15 60.A0, 742 4801 DATA 15,06,25,01,15,00,00,34,138 %649 DATA 59,8F,5%5.20,53,55,52,4%, 504
4361 DATA %0,98,18,565,88,A9,00,65,766 4B@% DATA 15,0E,8D,02,04,22,00,41,119 =4%7 DATA IF,20,20,20,20,54,%9,%50, 457
430% DATA 88,D0,F3,B1,8H,49,80,91,1249 9817 DATA 15,0C,25,01,15,00,00,7D,217 S&65 DATA 45,28,27,59,27,20,4F 52,4461
4313 DATA as.ac,nz.m.qa,m.m,m.az? 4825 DATA 15,04,25,81,15, o, 8¢ ,8E, 224 5473 DATA 28,27,4E,27,0@,22,20,22,288
4321 DATA BC,91,88,68,C9,0D,.F0,1C,1056 4837 DATA 15,82,25,01,1%,00, 20,97,233 =:81 DATA 29,4E,4F,54,20,41,4C,4C,522
4329 DATA C9,11,00,04,28,08, 11,908,437 4841 DATA 15,8C,25,01,15,20,00,89,277 5489 DATA 4F,57,45,44,208,49,4E,208,518
4369 DATA BC,C5,08,18,F@,86,61,86,94@ 4849 DATA 15,8C,25,01,15,02,09,D3,323 <497 DATA 36,49,4C,4%,4€,41,4D, 45,577
4377 DaTA 18,C9,BC,DA,024,20,D2,11,884 4857 DATA 15,.0C,25,81,15,00,0Q,EF,351 S7@5 DATA meuﬂfﬂ 20,00,00,00,8-
438% DATA 38,60,20,EB,11,AR,0@,B1,773 4865 DATA 15,02,25,01,15,09,00,8D,95 Sea1 DATA B2,53,41,56,45,20,20,53,450
4393 DATA 8B,C9,BC,38,F0,04,20,02,1078 4873 DATA 15,02,25,01,15,00,00,2E,129 2@y DATA 45,4C, 45.43 54,49 ,4F ,4E,595
4421 DATA 11,18,60,48,20,52,11,P5,525 4881 DATA 16,4D,41,49 4E,20,53,45, 459 =917 DATA ©D,43,%2,4%5,41,54,45,70, 481
4499 DATA 78,12 ,BE,79,12,.8%,14,86,754 4889 DATA 4C,4%,43,%4,49 4F 4E,0D,%539 =@I% DATA 44,49,4C,45,2E,26,70,3C,472
4317 DATA 15,B%,72,12,8D,84,82,B7,009 4897 DATA 4C,4F 531,44 ,20,45,49,4C,539 S@33 DATA @D,52,4%5,5@,4C,41,43,45,521
4475 DATA 73,12,8%,8F,20,76,11,68,480 49p% DATA 4%,2€,2E,2€,20,3C,080,53,39% 541 DATA 20,454,849, 4C.45,2€,208,3C, 458
4433 DATA &0,20,6F,11,18,A7,080,79,572 4913 DATA 41,54,85,20,46,49,4C,45,540 =247 DATA BD,4D,41,49,4E,20,4D,4%,484
4441 DATA 74,12,8%5,8B,A%,04,49,00,584 4921 DATA 2€,2E,2E,20,3C,0D,43,48,382 S@SY DATA &E,55,2E,2E,2E,2E,20,3C,439
4445 DATA B3,8C,BE,73,12,FR,06,20,B75 4927 DATA 41,4E,47,45,20,486,47,4C,534 =045 DATA m.q.m.u.m,w,w.n asa
44%7 DATA DS,11,CR,D@,FE,&0,48,0A,10854 4937 DATA 4%,2E,20,3C,00,44,49,52,843 5273 DATA 44,49 ,4C,4%,20,%0,41,52,547
4445 DATA @A,0A,AB,68,50,A4%5 688,85 ,825 4945 DATA 43,43,54,4F ,52,59,2E,2E,562 Se81 DATA 41,40,5%.0D,44,49 40,455,524
4873 DATA BD,AS,BC,29,03,09,08,05,048 4953 DATA 2€,208,3C,BD,44,49,33,45,45 Se89 DATA Z@,4E,41,4D,85,2E,2€,2E,459
4481 DATA BE,AR,0R,AF,AR,20,1%,12,782 4941 DATA 20,53,54,41,%4,55,53,2€,562 s@97 DATA 2E,2E,2E,ZE,28,3C,8D,446,359
3489 DATA Ca,BF,90,F9,20,D5,11,20,1826 4969 DATA 2@,3C,08D,44,49,53,4B,20,436 51@% DATA 49,4C,45,20,54,59,50,45,572
4897 DATA 9F,11,D8,.FB,AR,B1,A7,08,745 4977 DATA 43,4D,44,53,2€,2E,2E,29,465 =113 DATA 2E,2E,2E,2E,2E,2€,2E,20,354
4583 DATA BD,B&,82,4C,F9,11,AR,008,77% 4985 DATA 3C,@8D,52,45,53,4%5,54,20,492 5121 DATA 3C,080,53,54,81,52,54,20,503
4513 DATA AT,AR,20,1%5,12,20,15,12,471 4993 DATA 43,34,34,2E,2€,2E,20,3C, 483 5129 DATA 41,44,44 52 85,53 .53, 7€, 564
4521 DATA A2,B0,A1,14,E4,14,D08,02,805 5369 DATA 54,52,41,4E,33,44,49,53,616 5137 DATA 2€,2E,29,3C,080,4D,41,49,412
4%52% DATA E&,15,C9,0@,F@,8A,C9,8D,91& =377 DATA 4P,20,%4,32,2E,30,20,20, 481 S14%5 DATA 4E,20,4D,45,4E,55,2E,2E,511
4537 DATA FO,B4,20,1%,12 4C,A%,11,579 s38% DATA 20,270,20,208,20,20,47,2E,307 5153 DATA 2E,2€,2E,2E,2E,20,3C,00,322
4%4% DATA 48,20,F%,11,20,D5,11,48,792 5393 DATA 48,41 ,%54,54 ,4F,20,27,30,511 %141 DATA 44,849,535 ,4B,20,44 .49, 52,554
4553 DATA 20@,20,F9,11,20,05,11,460, 664 =491 DATA 3%5,D8,45,4E,54,4%,52,20, 847 5169 DATA 45,43,54,4F,52,59,2E,0D,527
4%41 DATA &B,20,D%,11,18,A%,88,49,791 %429 DATA 4E, 4%, %7,20,%3 54, 41,52, 580 =177 DATA 4E,4F,20,4D,41,54,43,48,5%54
4%4%9 DATA 28,83,88,85,80,A5,8C,69,995 5417 DATA S54,20,81,44,44,52 4%,53,5%] 5185 DATA 2E,2€,2E,2E,2E,20,3C,0D0,33%
4%77 DATA 20,8%,8C,29,8%5,09,08,85,567% %425 DATA 53 m,u 4% 4E, =4, 45,52 525 =193 DATA 53,4%,4C,45,83,54,20,4D,557
4583 DATA a:.u,:a.nﬁ.aa.ﬁ.sn.as 1844 5433 DATA 20,4D,41,34,43,48,34, pR,455' =201 DATA 41,%4,43,48,2E,29,3C,0D,439
4593 DATA BB,AS,BC,E9,00,8%,8C,68, 1046 5441 DATA 53,%54.41,52.54,5%5,208,41,578 =205 DATA 4D,41,4%,4E,20,4D,45,4E,549
4481 DATA AT,RAR,20,15,12,C4,B6F , 90,887 5449 DATA 54,@D,2E,2E,2E,2E,2E,2E,373 ‘=217 DATA 55,2E,2E,2E,2E,20,3C,00,361
4609 DATA F7,AD,Bs,02,548,A%,00,80,938 =4=7 DATA 2E,2E,2E,@D,45,4E,44,53, 4849 =225 DATA 46,49,4C,45,20,54,.59,50,573
4417 DATA B&,02,A%,AR,20,15,12,68,542 =44% DATA 22,41,54,20,20,8D,2E,26,3%50 5233 DATA 45,8D,53,45,51 ,2E,2E,2E,453
442= DATA BD,B4,R2,50,AR,98,18,55,820 =473 DATA 2E,2E,2E,2E,2E,2E,2E,0D,335 =241 DATA 2E,2@,3C,8D,50,52,47,2E,430
"ﬂx mTﬂ ﬂ.m,u,ﬁ.m.ﬂ.ﬂ.ﬂﬂ,m 5“1 DﬁTﬁ “1"9.“145.2‘.5" 59'-“ 5?3 5-2‘? mrn‘ E|E|2E'“|3ﬂ'm|=‘51=3t‘l!
4541 DATA PD,BA,29,3F, 49,80,91,88,742 %489 DATA 4%,@D,2E,2E,2€,2E,2E,2E,3%8 5257 DATA 32,2€,2E,2E,2E,2@,3C,00,3358
454% DATA AD,B4,02,91,80,BA,C0,60,1029 5497 DATA ZE,2E,2€,00,43,53, 52.52.4:4 S256% DATA 4C,4F,41,44,20,53,45,45C,548
4457 DATA 48,.A9,0F ,BD,18,D4,A%.08F,817 S55@3 DATA 45,4E,54,20,45,49,40,45,551 SZ7T DATA 45,43,54,49,4F ,4E,0D,53,54&
4&66% DATA aa.m,m,m.a;.an,m.m.m;s 5513 DATA 20,49,53,3A,09,%4,4F , 54,493 5281 DATA 45,51,208,44,49,4C,45,2E,514
4473 DATA &8,60,48,BA,48,A%,11,680,809 =571 DATA 41,4C,20,4F ,44,00,4C,4F 477 =289 DATA 2€,2E,2E,20,3C,0D,59,52,403
4581 DATA 24,D4,A9,38,A2,75,80,00,853 5529 DATA 41,44,20,45,52,52,4F,52,559 5297 DATA 47,20,44,49,4C,45,2€,2E,480
45689 DATA D4,BE,@1,D4,20,569,12, A%,8%1 =537 DATA 3A,20,2A,2A0,20,20,4F 55,412 =305 DATA 2E,2E,20,3C,0D,55,53,52,447
4597 DATA 10,80,04,D4,20,69,12,49,697 5545 DATA 56,20,4F,46,2@,4D,45,4D,522 5313 DATA 2@,4&,4%,4C,4%,2E 7F,2E,458
4705 DATA @@,B8D,01,04,508,048, aa.m 828 =553 DATA 4F,52,59,20,2A,2A,2A,00, 428 =321 DATA ZE,Z@,3C,0D,4D,41,4%,4E,444
4713 DATA nz.u.zﬂ.n:.tﬁ.m.m.m.:zn 5541 DATA 4C,4F,41,44,49,4E,47,20,%42 =329 DATA 20,4D,45,4E,55,2E,26,2E,479
4721 DATA 4@,@%,12,01,02,22,00,17, 142 =549 DATA 53,45,48C,45,43,54,4% 44,585 S337 DATA 20.3C.00.45.4E,54,45,52,474
4729 DATA 13,04,13,04,00,20,00,8A4,192 ==77 DATA 20,44,49,4C, 4%,2€E,2E,2E,458 5345 DATA 28,454,4%9,4C,45,20,4E,41,455
4737 DATA 13,08,14,12,04,00,00,CR,271 5585 DATA 2E,00,53,41,56,49,4E,47,502 5353 DATA 4D,45,3A,0Q,37,4F,52,48,527
4745 pATA 13,PE,13,0D,08,00,00,29,114 5593 DATA 28,4E,45,57,28,456,49,4C,517 =X41 DATA 49,4E,47,2E,2E,2E,2E,00, 484
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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 C5s; to fire simply
press the space bar. There is a
counter on the firing mechanism
s0 once it has been fired it takes
a long time before the harpoon
i5 ready to fire again, so an early
shot will prove fatal for you.
MNow 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

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
written around it, so instead of
making a window and scrolling
just a small but concentrated
box, as in Jump Jet Assault, |
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 registers in line
400 of listing 1, the particular
values will have to be found

!
IO gIrin
3113:1131131__ sussaE

three have been fired, you

through experiment.

12CLS

ZDOATAZAD 45 48 45, 45 40 48 40, 242, 19.2,0,8.0, 248, 2
AR 240, T T2 TR TTLTL 240, 24D, 240, 30, 26, 18, L0, 18, 240, 7
A0, 128,038,120, 108, 16, 105, 105, 105.9,0,9,0,0, 35, 09,15,
SRR, 1020, R, 15D

B8, 8,00, 15,225, 30,3,1.0.1,1.60
B 240, 240, 240, 122, 8 ,8,8,8, 224

MOATAIAS, 248.8.9,0,8,0,0.4.118,90.0.8.0.0,8,0.0. 48,
AR AR A8, 4B, 48 48 48, T88, 240, 74D, 24D, 143, 199, 159, 159, 2
A0 20 200 285,15, 15,05, 100, Dadh, 2, 24D, 225, 2T . 47,47,
47,18, 18, 158,18, 31 47, 47,47, 15,18, 35,127,043, 15,15 62, ]
15,15, 143, 11091, 31, M .68

SEOATALE, 60, 60, 4D, 00, 60, 50, T, 240, 240, IT0, 224, 128,
140,740, 240, 24D, 340, 24D, 341, 341,349, 240, 120, 192, 164, 20
#.134, 134, 200, 196,0,5,0,0,0,0,0.0,48,117,112.9,0,0.8,0
99, 143,71, 71,71, 71, 51,8, 24%_ J49 749,111, 15, 15,18, 258
VAT, 31, A6, A6, A6 48, D847

SPOATATS. 75, 305,38, 35,17 0, 124, 104, 124,67, 15, 15,143,
LL%. 159, 40, 155,33, 30, 31 1 1. N6 . 60, 108, 112, 115. 199,71
JTL, 51, 240, 240, 240, 241,235,208 _ 171,17, 240, 140, 140 . 249 .
J-I'l 124,76,136, 193, 120, 120.0, 136, 14, 182.0.,0.0.2.0.0,0

HI'M'AJ.I! IH 109,50, 119, 255,255, 51,103, 155, 230, 230
H# 265,255,

m'l-l-'l-l--l-I--l-!l.l.-l-l.'l'-!.ﬂ.-l.d'!'.d-.d.ﬂ.t.-l-.ﬂ.:d 2
A0, M. 0.0 810,00, 2.0, 150.9,5,0, 10, 109, 34,20, 35, 34,184,
518, 100, 336,84 54, 004, 108,15

SOOATAZA0, 128, 16. 16, 16,26, 130, 348, 240, 16, 1380, T8,
0,18, 240, 140, 240, 347, 243, 242, 140, 24, 34d, Did, Bia, Dad, T
B, 344, 44, 2d4, 240

PEONTAD. B, 13,12, 0418 15.14;112,112.0.0.59,90, 1%
A0, 140, 140, B, 255, H!- IC'I+ ﬂ 0. m 120.9.@, I}:' 1l-l- 18
A8 T 08 1T 0.8 10, 15,15, 104.0,.0,0.0, 15, 15, 15,34,
TS 10,1, 80,44, 44 ,0,0, 136,88

VBOTATAREA, 143, ru 250,255, 24T, 243, 240, 240, T9T. 254, 2
55,338,284 , 252, 240

LISCATAS, 0.0, 17,51, 119, 119, 208,0,. 119, 254, 155. 243,
AN 2400, 208, 155,:!-:.,.51.,:!..,:!..,.15;,-,n,n,.u,m,:r
-'l!- 138, H!l 100, 110, 8L, 070080, 101, 102, 243,285,204, 1
11 B3, 012,250, 293,248,255, 2495, 104,108, 224, 209,200, 104,
1M.0.9.9.9

13C0ATALIO.8,,0.8,0.10.8, 104, 204 81 119,71, 119, 34,1
TLAY. 5L, 20, INE. A8, :JI '-'i ".H.

IIPOATALS, LN, 188, 15,189,100, 100,
100,189, 1080, t!- 18, 180, "Il ‘:l .m H :H 18,28, 1ad . 28
5,34, 35,255, L4, 16

um'runln:l'.l 17,04, 04,.0.8.8,106.0.0.0.0.8.0.0.0

BT BBl L B DD, BRE b R D 3RS
305, 02,000,288, 315,218, 198,@, 118, 127,117, 253,253,218
3,189, 16,245,125, 297,3253,.250, 100,172, 152
LEOTH On 200 TATHER
LEPETY=0%+8 | : san=HTN+ 188 | son"ami* 16 arNTmmX ki X" ar
Nr L Ernsh) el pluihi %o 40 bph=pl Ne L6 aNibph=Gd  bakan
%o 16 enkabats 64 bohmaxne8: TRYsbays 16, C1 4 i o TN 16 CLIZ=
C1ale26: HewCLl 2o 64 : FORT=T064 7: READD: TTBT%=0; KEXT
1TEFORT 2OTOISTERZ: Fuskiy: [OFTT
18RRI LDALCH: SBC# S ETALCR. Jillscors
15ALOASAFT - STARDAF : LOASD: STALAD: STALTE: STARND: STALCS
@ STARCHL STARCED: STARCSS  STAMCS6: STARME | STALSS 1 LDASS
Cf- RTALEE LOAmbbd: STAMST: LOMAS] : STASC LA LOASID  ETARCSZ:
LOAsAAR: STALSD: LOASLTE: STALSL: LOAsLE0: STARSL: LOA®ATY &
TRAS2: LOASL T STARAL
ZOBLIASD: CTARSE: STALLA : STALEE: TTALAF: LOASLYS: STALEY
LOASATC: STALSE  LOA® ] STAREA: STARER : JERTw: LOXKwZad: LOALT
TO@: STAMDYE: TIO: STAMTICH: LDANTICH - ETARDN] : TXA : ETARTZCH
A‘LM?H:EI:E-H-I-D!-! TEASTAAT IO LOAATI00  STAMDSD: THA: 5T
ZIPLTASETE: STARAD: LOASE : STALRD S Thkh - STALEY: STALAS
STALAE !-'mm. STAMPSD  STARPAC STAMRY: STAMEE LOpeRGd: &
TABALD LM STALAA | JTRurpri:  atars
22BF5ERR
Jur..nu-.u STAAT: LDASAT Y STALTL: JEReerall: INCAT4: LD
ALTA . CHPe; BNEe LOARS: STAAT4: LOARACD. STALTE: LOASASE: 5T
ALTL JERwerol]: LOASLCD: STALTS; LOARATH: STAMTL LEKewFF:J
Shecroll:LOASS4R: STANTO LOASRC STALTL
4 BLIMaLYT : MEwerall
250 e LOYUBAF . CPTWAFT BE0e L LOARSSD V:ANDSZ: BHESL: .0
L LDXsLES: JERWey : CPTOAFT: BNLE L JIRFIRE: . f1 LOWed: .4 LD
ARSSE .Y ANDa ] TP L BMER: JEBmf Lre: b DNV CPYS I BTG . f
TE@LOAATAA : BEODe 11 CLC: LORASE : ADCWADS: STARAD: LOASIT: &
DCwl i STAME LOYSR: Aal LOATASE) .Y DOEbeN.Y: BREMLT) TNV
CFYe 6 BNEASL: LDVEID: . Bal LOA{SAD) Y1 EORMpN, Y BEEnIL: T
Y CPYe s | BEERL L MPFCol:  hit JERKITPL: .Cel
TTRLIARTAN: BEQFT 1 CLE: LOAMA D ADCRLDD: STAMD: LDAMAG &
oWl ETAME LOVeD: Ddl LOACMAD ¥ EORbaN, Y BNENI £ T: INY
CPYeRD BREDAD : . Esl LOACEAD) .Y CORbaX. T BNEN o 2: INY CF
Wodd | BNEEel: JMPFI1: . hitd JERHITAS: .FI3
IORLDALTE: BNE | [NCARAE  LOARSAT  OrPe 20 BNT 1 DECATAE: L
Cllmadl- JoRieay | CPYSRFF - BMEL ; JSET ired: LOASD - STALME: 1 L
BALTE: BDG 1 FERaFIREY: . 1
IHALEALAS 3: ELE: LEAMSE: ADCOLIS: FTALAL: LOARST A
Bowl STAMELOYEIZ: MRH] LOACSADY,¥: ECRCLTZT. ¥ : DMEHILT
D00 CPYWEA : BNEMREL | SEPHRHY | HILT JSRHIST: MMM
ISR er sek | LOXeARE : JERGwy | CPYOAFT : BXLCh : JERup: & LIX
S JEEhey  CPYRAFF BNEL: JSRdswn: . 1
IEBCIASD: GTAAPEE  LOMARE : DG D | JRREoH : CFaAFT  BNTwX 2
FT3: mil LDAABS ) REQwad(): JEEbOw]: CFESMFF DEDwxX ) KTS
L

LE 3]
I2OLDALEY: BECeX4 : LOYSQ: wX] LOA{&B1).V: E0Rbay, ¥:i BHER

BIT- 1N Orvel 8 BHE=XS JAPaX4 ) RRIT JERERY,  «X4 LDALBA
BEDuNS - LDV _«X& LEA{RRT),T: EOSbek,¥V: RRENAYT2: TRV &RV
#16: BNTRKE | JUPRXS:  ANITE JSRBAIZ: .xkS
INELEASD ; STAMES : LDALSE : CHP b6A ; BNECCT L LOALES | CHFe 1 30
TBHICCCL: CRPLATY BPLCeC] s JSRCLLY : LOAS1: STAMSC: .Cei LD
ALER: CHPAAA | RNECSC 1 LDMASS ; CHF# ) )5: BNECSC 2 | RTS: . Cgl2
MPIRCAMS LDARHD: CHPw 1 19 B Iad: CYFe 150 BFLel: J5Rplen
alt. sl TRCRAR: LDMEAD: OPwtd - BT ) : CHPe i  BPLMI3 - J3Ra
iTEnLp MY TRCA64: LEANEL : OFfFw i 29 B ndn: C1Fw] 80 BFLad
moJERoliwe ]l mde LEALEL: CPE 1SS B EnSe LDAS 200 STALSS
s JSRdelay: MPELaTL
I1|5\' worodl CLC:LOALTE: ADCeR: STAMTE: LOAET]: ADCwd  STAL

SETERMF  CPEaAFT : BEGtwu: CLO LOARIR: ADCa sl STALTHIL
CARTLIADCE 1 STARTE: LOVAR: o LOACATE) .V STAON.Y: 1NV CPY

Ty
SR b LDYed: o LDACRTI)
* pEE

PORCLC LOAAT I 1 ADCRE: STALTZ: LOARTE: ADCwd: STAMT3.CLOIL
CALTY. ADCeR: STARTE: LIALTZ: ADCw: STALT 11 THK: CFO83) ; Sy

IPELIKAAR : CPOSAFT - REQTYU: LEVed: .4 LOADMS. ¥ STACET51.Y
IFT: CFimd: BBE4: TV

ADBETT.

400 . deley LIO(edd: A LOVWIDS: B DEY:BNIE: DEX:BNEA:RTS

ey LOVOAFF:LDA®MS ] - PHPAFTFA

AZP FIRE IRCASIF LDVLSAF : CFYed: BEOD L : LOARSSC, ¥ : (ol
SRR LDV . C LDAwmk ¥ STAMGE I8.Y: INV: CPVW16 . BNEC: L0V
I:GF I-:;HI: STALSN. T LOARREF - STALDS ). V- LOASP - STAMSEG

STAMIAF

ANLIAR D FTAMIEC W LEART  LDKewoh HOOLYE: L0Vewor DIVE
56 JSRMFTF1

A4PETE: DI LOASAIT  STALSAT D ETE

A5 wfire ETVLRCO: LOALFSD. Wi STAMD LOASSE] VI ETAME !
LDVed: TYA; € STACRD) ¥ [NV CFYel6: BNEL

ASPLIALIGS TP ABAF  DNEF 13 LUXRADS : Takikey - CFTRATF - ANE
r:z LOV RSO LOAKSSS .V TA: [I00: CFw ] 5. BIOF 131 TICA: STARS S

EC 1 LEAMD: SEORIAD: STAMD: LDARME . SBOR] : STAIMT

YoSTACRTE) .Y INY CPFYwa

489,713 LEVed: .Fi5 Lok, ¥ STACMAD, Y- TN : CPVale: B
EF 18 LOYRSad: LEARAD - STALISD, ¥: LOARAE: STALSSY ¥ HTS: .F1
“E-'s;ﬂw CFifed; iNTell: LDAaWFT) STALSITF .01l LOAmdiETAL

ASSETE LOVARES: LOARAD STALS S, ¥ LOARE: STAMFE .Y TS
B0 firsd LOAST LEX#hiW MODISELOVERIN DIVISE: JERAFF
l'u-LDllF STALTE: LDARATY STALTS : LDRed | STARTA LiAm]-STAL
TI- Julpr LDYSOC K LDAerN, ¥ STACLTD) Y TNY : CPYWLE: BREK

!- @, aFIRED LUYed: TYA: L STA(RTE).Y: 1NV CPYwld: BSEL: ]
BCATA: LDAATA: CBPw 131 REON: CLC: LOALTE: ADC#H: STARTE:LOALT
FADCE: STARTS: RPbuler: .M LDASY: STALTR:RTS

ITT YT T T YT RN AR

v

2Rusl=51€:Dacl=13

GOHSZ="2A200"

INTTAB({3.27); "
7 Tx=@
14@CALLI%: PROCkey

INTTAB(7.2):HS%;

IRIODE4: PRINTTAB(12,3);: "Instructions (Y/H) 2~
4CAS=GET$:IF As<>"Y" AND As«<»"H" THEN42
S@IF AS="Y" THEN PROCinstructions

TeVDUZ3.128,255,60,60,.66,.60,68,608,255,23,129,17,17,
34.34,68,68,.136,136,23,130.136,136,68.68,34,34.17.17
BPENVELOPE1,1,2,1.,9.8,5,2,126,0,0,-126,126,126

S@ENVELOPEZ . 3.-1.-1.3.8,1,18,126.0,8,.-126,126,1268
lﬂﬂEﬂ?ELﬂPEJ.1.1.2.-2.1,3.2.126.G,ﬂ.—126.125.126
11MENVELOPES ., 2,1,-1,1.4,3,1,126,8.8,-126,126 126
12@DATAZ55, 248,255,255 .2.8,.0,8,255, 240, 255 239,1,
+ 3,255,248, 255, 255,0.09,8,68,255, 248, 255, 255,90,08,0,0
13@HODE5:FDRT=EECH:TT&C&=B;HEXT:PRDCﬂQtuﬂ:CULUURE:PR
Spaca To Start”

;TABL3, 290"

150F0Rlives%x=3 TO 1 STEP-1
168IF livesX%<>3 THEN PROCsetup
17@COLOURL 30 : COLOUR®: PRINTTAB(9.@); 1ivesX: COLOURL: PR

Space To Star

186@CALLH%: PROCdead: HEXT

181COLOUR1ZE
19@VDU26: A%="GAME

OVER" : FORTX=1TOLERAS : PRINTTAB (41

X, 17);MIDS(AS,T%, 1); : SOUND&LL, 5, 108 (Tx*2), 2: FORG=OT!

5@: NEXT,
2BOFORG=2TO 3828 : HEXT
210AS$="":FORT=4TO@ STEP-1:AS=AS+STRS(T7&CA): NEXT:II

VAL(AS)>VAL(HS&) THEN HSs=As

22@G0TO13@

230DEFPROCsetup:VDU19,8,2:9;19,2,.@:8; 17,128,112, 23;4

B2:@;0:0;

Z40FORTX=9TOZ: TX?835C=&: NEXT: FORTX=@TO05: RESTORE12@®

25@FORGA=2T0O31: READD : GX7? (A7382+ (Tx=32) )=D: REXT,

26@WDU28,9,.31,19,24,17,13@, 12,26

Z27@GCOLA, 2: X%x=896 : FORTx=0TO12795TEPA: MOVETX, 1823 Di
HI%, X%:GX=RND(4):IF Gx>2 AND X%<928 Xx=Kx+4 ELSE IF ]

*E96 Mx=Xx-4
ZBENEXT

290COLOURL: PRINTTAB(®, 26) ; STRINGS ( 20 ,CHR$ 128) ; TAB(I
28):STRINGS (28,CHR$128); TAB(@,30) ; STRINCS( 20, CHRs 128/

IBSVDUID, 23;: 8202;@;:2; 9; : ENDFROC

31@DEFPROCdead
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T TTTITITITI]
ITTYITTTII O]

820, wrasl INCACSS: LOAAMC D OO0l 0 BMEN CLO 1 LDARCSZ 1A
DZrf STAACEY e T RUEROT | LOAM M- STALCHD: 90T

SISLOARS  STARCHD: LOARCS ! - DOReRr T STAMCS1: BEObat r LOAL
£50: INCACSS: LEGERCSS | CFXeT: MR : EORw ]  STAMCS] | LI §TX
MCEE B CLOIADCE 29 TAY  LOKSIT JiPeri 1 . bot LDARCSH ) [NC
RO LCMRCHE | CFAR] : BNES: EORN L STAMCES : LUK STAMC 361 .5
O ADCE LIY ) TAY  LDXeIs

G40 pri LOASIT: JERGFTER: LOASY; JSRGFFED: LOAY ] JSRAFF

T RITPL JEReOD: CLE: LOANSE  ADCEBAE: STALLD  LEBALY T AD LEBACIL L.V STACRES) .YV IEY CPie g DN ahal
ColiSTAME LDV  w¥'] LEACM) .V DON(RAD) ¥ ANDN, Y 5T ERILLOALAR . O LA Bl Dake )| LOARER OO/ A B Dus ! B D0
A ARG DT LD D), Y ECRHN, Y AND (RS ) T STAC DD, T 1NV sAa) WIS
CFYe ] N1 JiESek ay SR g SECLOAMES FECSAIY ETARAD LOALGE: SRCeL STAM
Fi0TEFdn Loy JERAS] ar £ L DA BAD ), Y P 240 BNERED | JLRCEUE: SEC - LOALSS
TR STY RN  LOAST4D; vV I STAIMIL ).V TNV CFYR1E: SECRASE-STALGY LDAMCS J5CeD DTRMSY ECLEE: .l BTG
BNEVY D LOASRAD ; STARS L LOASLTT STALST: JRde L ay 1 CLC: LDAR P10, Bde CLO:LOAMSS | ADCoRE 81 ETARAD: LDAREE  ADCw] i ETAR
PO ADCHRAR STAMAD: LOARS T AbCm ] - STAME - LOVSd B LOWindz LOA (6D} . 7 - C20Pwd4 L : BOERES 2 : JERCRI: CLO: LOARSS

KR I.-niull.'l JERAFFLE : TIOA: JARAFTEE | TWA | I AFTED THITYA: wVE STACASE], ¥ STAMDY, T INV: CPYedl; BEwV2 ADCEASS - STALSL LA M  ADCe] LTALSL IRCLER. B2l BTS
LT N ] LOARACY STALM | LOASLES: STALST LOASIE] - STALSE: LOASS: STL R CRITD LDVeD. . sial LOATEN.Y:STACLES1.Y: INY.CPYELE
el lrrrl LI O LOAeR, ¥V STACRSS) . ¥ INY: CPYwld-Dal AR5 RTS Effakal:BTS

B ETS Tidl a%¥ Yilgcore LDasT Liinssh BODZSE. LOVesxn DIVISE L) l'-'l.l.-" SEC: LOA L SB0w ] 30 TAX : LOASD: §TALE : STALEY
T8, up SEC LEAGES SBCeR4S: STALLD: LOALEL: S8Cw ] STALE (AP UWFTTL Esil CPisd BEOTeC CLC) LOALEE: ABCwld: STAMLT : LEAMEF - AD

SLEad: LOA T LD} . Y CRPE T4 L BTend: DECAEL: JSivub: SEC:LDA T3 WITAS JERe0E: CLC: LOAAAY: ADCHRED- STARAD: LOAAAS  AD o STAMT : BEX: JPTall:  [all SEC:LDASKIS: SBOLET: STALFY

AS ERCWASD TTAMSY LOALEY SESw] STAMAL FPirpri end B Col: STAME LUVeD: w1 LODATMAN) Y FOR(RAD ), ¥ ANDON Y 4T STRARS :LOA®ATY: BBCALF STALFY STALST

S4OCLC: LOARFT: ADCRZ STAMGS: LOALFY: ADCHE: STALS L : OLC
LOAGSD: ADCEaAd: STAVT: LOAL: ADCw L STALE): LIVl . LaDEY
Lbuengd GTA NG , Vo ETACMET ) Y1 INY: CFYw] 6 BNELeTE)

PRLOVAD: Eel) LOACLIZ.ViBTACMFI),Y: INY: CRYEIL: RSCEw
B3 CLC: LOARF I; ADCRADD ) STARFD LOALF Y ADCR ) : STAM: EeEY
LOACLIZ ¥ ETACAFD ), Y1 1NV CP ed4: BNEEeLS ) RTS

P60 HISE JEReIO0: JERSelay  JERdelay: JSRCRUB: CLC: LOALSE
ADCERAD: ITARAD: LOARST - ADCw ] STASAE - LOYSR-TYA: . 1211 &7
AL ASE) ¥ ETACSED) T THY 1 CFYedT: BRET1 T 1 L0ASS: STAMS 16T
ARFL LIASSI. ETARES LOASLYT STAMSE LDOASY  STALLE FTL

ST woere CLO: LOASCR: ADCH S STARCE: OFFw 1 BEE aivear LOA
o STARCE: TROLSE: LOAASE : (5w L6 BN abaw: LOASE, $TAME; 1N
CREZH LEALCT | CF 10 - BNE ahow | LOKS: STALCH: INCACE

8D how LOASIL SERAFFIL: LOAST: JERAFFEL LOASL: JSRATF
ED:L0AS] 7. JERAFTEE  LEW#D | JSRAFTER:LOVe4: ] CLO: LOAL

W

AAAYY W LA 00, ¥ EOR0N, T OB RAY) T STA LD Y THY

580 Sown CLCILDAMSD: ADCHLAS: STARLD  LOALS] . ADCH] : STAL CFYmil SHEwE1 504 ] oy
4K LI LOAT 4D ), Y OO a0 BTend ) THC LA JSBr b CLO: L TG ] wy | JEE e | wy
DALED | ADCWASY: STAMAY LDALST: ADCED: STAMS]: JMFteprd: . end TTRLOV R STYAME  LOASZAQ: Wi} STACAALY, ¥ INT: CFYwid
ETS ENEwH D LOASATE STAMA L LOARSTE: STALAT  JSEde]ay : CLC | LDAL

00 el LOVed: O LOATEN,Y: STACMSD) . Y: [NV CPTELE: BEEQ AYADORAR: ETARAD | LOARAE | ADCe ]| STARME LOVed
{ETS TEITYA W STALBAYD Y STALSAD D, Y DNV CPYRD I BNEWH

0P T4 LEASLAD: ETAMLH Y LDASETT STAMPZ: . T RTS:.planel LOASAES: STARMY LOASSAF  STALAS | LIAS IO STAMAD BTS
IRCLSS: LOAASS | CTSPeT: BNTT): LOAS- STALSS : LOTed: LOAST40 TR boal Like L STALM: LOASAO®: STALD: LOA®RE): STARSZ
JT1 FTACRSL).Y: TNV CPYeLle, BRET L. LOALSY: CFPe 197 BIOT4 € BOFRD LOVEd: Xud LOAWsN . ¥ STACABRLD.YV: INY: CPYLE: BEEy
L0 LDRAS D ADCws . STARE ] Lhad D ADOed: STALED  LOALSR 11 RTS

i DPLEYe - ETTASA T3 L0,V STACLFL) .Y IRV CFTn i A2 Dol [RCARD: LDAAAY: ChiPw ) BNEXEY: LOMSS: STARSY: J9l:
BNETY | LOALSS, CHPO LY IRIITI: (o1 78 LT 3. 1O LOAARE - AD B CLC LOAAEYE : ASCwidd: STALEY | LEAAEY : AbCw]  STAMED | JEBS
Coledd; STARAD: LEALS T ASCH L - STARE: LOWed: TWA: OFRT | LSALRD  CHPSATD: ENEEw X LOAAS] ; CHPeASS : BRI - LOAwd

STALED LOCedFT. FTE. Mal LIN0S3

P ETALRAD ) W TNV CPYa D BNET - LOALSD CFPe

SIOCLE : LOALTY  ADCW L6, STAAVE : LOARST : ADCD: i
LEANSS ADCOAIE ETAMD: LIALYT ADCO1: STAME: LIed: T LD
ABpA, ¥ STATASE). Y1 INY: CPFed ] BNETE: . TT6. LOAbpN, Vi ETALA
400 ¥ : LW CFrwe4: BEETTE: Loknt STARMAA

SIOLDALNT | CTEPAE ] BMETTY | LOAARE : OPwal REETTT : JSRba
sb: TT? BTS: . TT LDASAOD: STALMS: LOASLSE: STALYY

FAPRTE: U LOASATE: STAMAL: LOASSTE | BTAMAT: KTS

S30. airahie [NCAAS: LOWAAY: CHPe): BIREUL: LET#d: STYSAS: .
Ud LOARZAR: ETACRALY W IR CPY®LG: BNDUD. LDASAR: (Yo
BPLUN SO0 LOARAL: SBCeN; STAMAL r LOARAT : SBO®D: STAMAT : LDVe
A 04 LOResh. ¥ STATRALY,Y: INY

SERCTYe 18 BNEUS : . U1 LOARAR CoiPe 104 BRTul - CPPe 176 BPL
1 LEARSE | [ORW] | STALDAT  BREu] - CLC: LOALAY: ADCeasd: STAS
Dz LOARAA  ADCE 1 STARGE : LDV TYR: .ud STACMAYI. Y STA L
B TNV CF el BNEL : LOALAD: CHPw 1 74 : BEGu)
EHREC | LEALLY: SBOWE: STARAY: LOAMA : SBCs8 STAMA  CLE L
DAL S ADCWAZD: STARAD | LOARAY : ADCH1: STALIE: LOASY | STALS4E
LoWed: .ud LOASaN, T:STACRAD) TV INV: CFTall: BiEud: .l L

’334! bt LOVe®:TYA;  aX1 STACRAL), Y INV:CPYe 16: BNEaX1

A0 BT LOAeD: STALSS: JiBelOf LOVed: il LDA{LNLY,Y:EQ
BN Y ARSI STAT AR DY INY . CFYe L Bl L XERde eyl )
e LR

r:;‘ delayl LON®IO®: , sl LOTel00: b8 DEV: REELE: DOX: e
ki NTE

B0, BOFBI LOAMEA: BOfw]: STALBA : BEET=]: LOARY : STAMRE : LD
Ash3n: STARDY  LOASRE L : STAM :  bpr1d LDVed: Isl LOAbaN.Y
STACLET).V: [N CPYe 16 BNEZsZ: . Zel WTS

A0, pOwd INCLER: LOALES ) O ; Yy LOASE: LTAMNS 08
BriE: o OLC: LOAAE?: ADCwRd@ - STALET: LOMUS : ADCw ] ; STALBS -J
S¥beri S LOALDE: (TP el T™d BNTYyd LT.\MD‘ CEPand: BRETr 2 LD
A STALRE: LUXSWFF:RTS: Yyl LOe@ W75
. H‘E BeUB2 LOTOE:TYA: ¥y} STALMET),Y:ISV-CPY@16: BNLYy

B0 BaIT LOASS STAAEE: JERID: LDVSD: XO0xL LOALGNTH.Y
EOR, ¥ ANDEN, ¥ STACMNT) Y INY: CFTaLe  SND0W ] ; JERde] sy

CA.T:ADCeal  JLRAFFIL: DEY: CPY@LPF | BNEKLE ] : RTS

. In LOASSIE: STALTD: LOASS T STALTL: CLC : LOANTE: ADCs:
Ti4: STALTZ: LOART]: ADCe®: STALTY: LOASTY: ADCE 224 1 STAMT4 L
CALT]: ADCEd STALTY

LOPOLIYe:  vil LOAETN, W STAAT) .Y IRV CFYeid: BNE11 1

til I'.:'M"."t.'r STALLTLN.Y; INY: CFY®192: BNEvi2; . 1i) LOAST

\.'r STAINTA ), Y: INY ; CPYed; BRE1L Y

I0IBCLE : LOALT 1 ADCd: STAMTA T LEARTS: ADCH1: STAATS: LEVma
Jtid LOARTN 284 V:ETAIATL),¥: INY: CFYw]2: BNEL14: FTS
DEND . el LOVESF : LOALDAD: STARTIORN, Vi LDARDS 1 1 STAATICR. Y
LAl T STALT IO, ¥ LOARES 3 ETAMTIDS , ¥
10IALOALSE : ENEANT : T RCAAT - LOALSF : CHPwd; ENEan] (L0AS1 5T
ALIE: .anml S0Pand;; AND DOCAAF: LOALSY : CHPeD: BNEand: LbAs
@ ATARSD

GO, and LOYVAF: LOEe240: LOALTION. V: STAMDSS  THA: STALTY
0, T LSANTION, T STALDY L L TR STAATICH, ¥ LOAATI00, ¥ STAL
D82 TI0A: STALTIOG, ¥ LOALTION . ¥ STALDEY: TIAI STALATION. Y &

| Dt T ETA WD) W TY: CFTwL ) ENEunsl 1. APErEel 1l ] RO IF DCEY'=2580) AND INKEY-1964)=1 THEN Aan
'I-I-.E‘\d.ld.-t CPPOASD - BNy L LOASAY - CriPe Al - BNEw ] JREB0E B0 aha® CLCILOARES mlw STARSY: LDARSS - ADCE L i*lll "Clectron”™ Sl DLIE Abn~BRC "B~ ; T likd
35 .ul WTE SEHTE clivel LIVWR: MECECH: SO0 LDARSS: SBCed STAMN:L IPFRINTTAN (4@-LENAS 17, 5) RS TASL 15,73 "Ver'slon .1
6'“ wl LOASSEE, STAMAY LOA#LSF : STALAL  BTH SALAE - DR iflm-mlii-l:ﬁﬂlﬁ? BEGaka® - LOTeF: sAal 0 ) T LR AL T

42@PRINT" Firstly you can have upto three pie
ces of smoke in the air at one tims but secondly,and
more importantly,the longer you hold the fire button

down thehigher the smoke goes.flying to the leftof th
& scresn once released.”

J2S50UNDD, 1,5, 10: FORIX=0TQ9:VDU19, 2, 1: 9; : FORKXx=0TOZ20
@:REXT:VDU19,2,.0;8; : FORKXx=0T0O288: NEXT,
! J4PENDPROC
ASSDEFPROCinstructionsa: CLS
A6EPRINTTAR(15.8); "Locomotion”
ITEPRINTTAB( 14, 1);STRINGS(12 ,CHR$128); 430PRINTTAB(1,3@): "PLEASE PRESS THE SPACE BAR TO CON
3BEPRINT"'" 1In this game you are in charge of a r TINUE"
| unaway steam locomotive in which the brakes have fai 442REPEAT: UNTILINKEY-99
i led and there is mo hope of stopping.However there are 450CLS:PRINTTAB(15,@); "Locomotion”
still moresetbacks to your journey.” 46OPRINTTAB(14,1);5STRINGS(12,CHR8128);
I9PPRINT® From the air you are constantly being att 4TAPRINT' *“The keys to use in this ga=me are :="
acked by aesroplanes and airships while back on the 402PRINT'*'"KA <> Up space <-> FIRE~
rails some one has unlsashed a TRAIN SEEKING C-51" 490PRINT' "2 <-> DOWN return <—> SHOFE"
4B2PRINT "Luckly your train has an early warning rad S500PRINTTAB(1,3@): "PLEASE PRESS THE SPACE BAR TO CON
ar system displayed on the bottom of the screen,it sho TINUE™ : FORG=0TO3@: NEXT : REPEAT: UNTILINKEY-99: CLS: ENDPR

wve you what is shead onthe tracks or in the air.You mi oc
ght thinkthat such a train would be defenceleas” S1CDATASZ 64 ,52,72,52,92,52,.188,.52,112 .52 ,120,52
41PRINT"not on your nelly.it’s fitted with a har SZCDATA3G . B4 132,268,124 ,56.184 .52, 180,36 .64, 24 ,52,11

2.92,184,04
SICDEFPROCkey: PRINTTAB(S,24);
S40REPEAT: UNTILIRKEY-99
SS@ENDPROC

poon gun at the front to deal with tha C-5 and radio
active smoke to cope with the plenes.To fire the har
poon simply press the space bar the smoke. howay
er takes getting used to.”

"Locomotion”
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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 teaching methods developed by Professor Andrew Colin of
University, Logic 3 is the most comprehensive guide to Basic

progromming currently available.

Logic 3 is designed for people who wont fo kKeep abreast of the

compiter age, for people who realise that understanding computers is o

key fo lulure success af work, af school and as o parent.

If you are thinking of buying, expecting o present, or already have an

Acom Eleciron, BBC, Sinclair Spectrum 48K, Dragon 32/64 or Amsirad

CPC 464/664 you need Logic 3 ‘Leom Basic’ 100.

Each Logic 3 pack contains a 190 page work-book, 2 cassette tapes

containing 20 programs plus o flow-chart stencil,

SINCLAIR SPECTRUM 48K
ACORN ELECTRON

BBC

AMSTRAD CPC 464/664
DRAGON 32/64

CHEQUES/P.0. PAYABLE TO: LOGIC 3 LTD.

LOGIC3
THE KEY
TOTHE

WORLD OF
TEL NO: TOMORROW

|| PLEASE TICK BOX IF MORE INFORMATION IS REQUIRED

Logic 3 Ltd,
165 Garth Road, Morden, Surrey 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 onimation package for the Amstrad 464/664/6128

INSTANT ANIMATION

You only need to draw two “key frame” pictures fo see them
transformed into 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 lasting more than a minute. You can
speed up the action fo a rafe 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
e Edit frames

e 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,
p&p included.
Send cheque/postal order to:

WOOI.f
GRAPHICS

8 Sterndale Rood
London W14 OHS
01-503 4064




FIRST BYTES

|B|LuFFers’ GuDE 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.

| was ProvoKed,

officer. He said
2. GOTO/

=]

Every jargon has phrases
which cause non-initiates to
glaze over. Automobile
hobbyists used to plunge
families into catatonia by
intoning the awful words,
“Differential Gear”. Computer
addicts have a wider range of
conversation killers: one
forms our tasteful topic for
today. Even those who've
dabbled in Basic can turn
pale at the far-off cry,
“Control Structures!™

There's a 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 lo
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 sels
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
is a home-made Repeat-Until

loop. In Pascal it would look
like this:
Repeat

FindNextStop;

Stops:= Stops+1
until EndOfText;

Pascal lets you write a
Procedure called
FindMNextStop, 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 ...
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The aspect of
microcomputing in which
machine-code routines are of
greatest use is probably
display handling, i.e. drawing,
moving and animating
graphics.

There exists in the Sinclair
operating system several
routines to facilitate this
process, and the easiest way
to manipulate the display
from machine code is to use
them. The Scroll routine, for
example, will allow you to
scroll not only the entire
screen upwards, but any
number of lines on it. You
just have to know how to
access this 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 OEOQO

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 memory.

The computer must now be
told to carry out these

YOUR COMPUTER, JANUARY 1988

0
14
20

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
— {0 this code — below.

Taking our previous example

this code would be:

6
5
205

(continued on next page)
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{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 FORX=0TOS
40 READ Y
50 POKE 30000 + X, Y
60 NEXT X
The aptly named command,

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

‘So You think ou are fifth _
Generarron Language?
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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 4BK. 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
RANDOMISE USR 30000 will

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

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 (Mapoleon, 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.




[Mu craLLENGE

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 suggesfed 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

5 'nl'lllul =N L.H‘__‘ -‘j"." '1i 'r"-':_: o

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
the great MUD challenge.

[P/HiLips moniTor

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 compuier 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 Mmicrowaves,

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 5t
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 1o see,

With a clunck and a whirl and
a giggle of glee.

It just be a Philips CM -8533.

[T/our e FrRaNcE

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

[S/ummer 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: J.
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; F Turra,
Bologna; K. Young, Coventry; P.
Cheesbrough, Keswick; M.
Hatton, Morpeth; S. Ahmad,

Sweden; A. Alldrick, Coventry;
M. Shillaker, Corsham: 5.
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. MNorris, Beckenham; J.
Salfarlie, Mitcham; P. Sandell,

Sweden.
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THE USER-FRIENDLY
MAGAZINE FOR

CAMERA PEOPLE
EVERYWHERE

News, pictures, advice, weekly camera
tests and regular big prize competitions ...
theyre all in Amateur Photographer—and
it's the leading market place for cameras
and photographic equipment.

At your newsagent every Tuesday 65p
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IT MAKES

DRUMMING

SYNTRON DIGIDRUM
The Syntron Digidrum is an exciting
professional digital drumcomputer
designed to operate with the
Commodore 64.

Using ‘live’ digital sound samples
which are encoded onto software the
user has a programmable drum
machine with a sound 1t:|u‘a1|'t],r 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.

Whether you want to play along to it, do demo’s

and record with it, sing along and dance to il or
just enjoy programming it — The Syntron
Digidrum — Get 1!
The Syntron Digidrum comes compiete with a
hardware user port connector, audio out,
trigger out, easy to follow user's guida.
software with the first eight digita)
already a

samples including Crash Cymbal, ‘
;‘ new sound sample

Snare Drum, Bass Drum, Floor Tom,
Hi Tom, Med Tom, Gﬁéﬁ Hi Hat, E‘Et in preparation which
will contain over 40 new

Closed Hi Hat and programming _\\‘\\“‘i‘l“

functions. The software samples including Syn Drums,
contains a complete set of Latin percussion, Hand Claps and
demonstration patterns \\\\\v""many more for only £16.50! All purchasers
and songs — All this for \ of the Syntron Digidrum will receive details
just E65.00 Inc VAT. of the new sound samples as they become
"' availablelplus a FREE subscription to the SYNDROMIC

USERBRASE which Includes 2 membership card and a FREE

quarterly newspaper on computer music and computer
musicians written by leading music and computer journalists.
Please fill out and return the coupon below.

THE BBIG BBBLACK BEAT BBBOX IR e

There is

| would like further information | would like to order my Syntron

'O

| on the Syntron Digidrum Digidrum(s}

N s e e e e o i S i T s
| F B B 7 S i i i T el g S o o P e e e
| Syntron Digidrum — Disk version @ £65.00 1nC. VAT ...o....ooccrrmrsceersssrmmsesrmseens RN ST

— Cassette version @ £65.00 Inc. VAT A e
Please add £2.50 for packaging/postagelinsurance.
| enclose a chequel/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 _
Nol to Bank your monies until the Goods are ready for Dispatch.

Please ailow 21 days for delivery digi ever hear such a sound?

— — — —

money returned; and
(2)

from that day.

AL DRDER
PROTECTION SCHEME

If you order goods from Mail Order advertise-
ments in this magazine and pay by post in
advance of delivery, Your Computer will consider
you for compensation if the Advertiser should
become insolvent or bankrupt, provided that:

(1) You have not received the goods or had your

You write to the Publisher
Computer summarising the situation not
earlier than 28 days from the day you sent
your order and not later than two months

Please do not wait until the last moment to inform
us. When you write, we will tell you how to make
your claims and what evidence of payment is
required.

We guarantee to meet claims from readers made
in accordance with the above procedure as soon
as possible after the Advertiser has been declared
bankrupt or insolvent.

This guarantee covers only advance payment sent
in direct response to an advertisement in this
magazine not, for example, payment made in
response to catalogues etc., received as a result
of answering such advertisements. Classified
advertisements are excluded.

BBGC RRP Our  SPEGTRUM RRPF Our
price Price
ENTHAR 7 (80 TH).. L1B9514.95 A VIEEWTO AKIL............10.98 7.28
BANJAX (B0 TR.)......ccc0n. 11.9510.95  WIZAADS LAIR 6.99 550
BLUE RIBBON GAMES COMBAT LYNX.... 8.95 6.75
DISK 1 (80 TRY....oooevninnns 995 7.50 THAT'S THE SPIR 7.95 5.20
DISK 2 (40 TR} ...cooeeeranenan 9.95 7.80 ATIC ATAC ........ 5.50 4.50
BANJAX, . ...9.95 B.25 UNDERWURLDE ierrennsD.95 7,25
WORM IN PARADISE.......... 9.85 7.25 MONTY ON THE nu» .......... 7.95 5£.95
COMBAT LYNX....... vorriarsias 8.95 6.75 WORM IN PARADISE .. .8.495 7.25
BOFEWN ....oovosiirsisinrens 7.28  NIGHTSHADE....................9.85 7.28
GHOULS ............. 2.50 KNIGHT LORE 9.95 7.258
RUBBLE TROUBLE 250 ROCCO ..o .7.95 595
KMNIGHT LORE 9,85 7.25  RED MOON .. 6.95 5,50
BUMBLE BEE .....cocavnnninninss 7.85 2.650 ACUAPLANE ......oovmsemmmnsnssn 8.95 1.95
FELIX & THE FRUIT SAM STOAT SAFEBREAKER.6.956 5.25
MOMNSTERS .........co0oro..7.50 2,50
SABRE WULF... g 7.25 AMSTRAD
RED MOON ..... i 5.50 ALIEN-B _. o ..9.95 7.25
CASTLE QUEST 295 8.95  COMBAT LYNX.............n. 8.95 505
of of Your SWOOP. .....cioiniennisasinnad 7.95 1.85  pEp ARROWS (AM DISC) .12.95 7.50
FELIX & THE EVIL WEEVILS .6.95 2.50  prp ARROWS.......ocovooienen. 8.95 575
:I": ATAC ....... ;gg g-gg WIZARDS LAR ..............0.... 8.95 6,75
KILLER GORILLA - 7.95 260 REDMOON. o 8.95 §80
DUN DARACH .....oun : 7.25
ELECTRON BRIAN BLOODAXE B.95 5.95
RICK HANSOM ..c...cocnmsinsass 9.95 B.25 KMIGHT LORE...... 808 7.25
B e 9.95 7.25 ROCCO .. B.95 B6.25
MIGHTMARE MAZE ............. 2.50 225  TASWORD 484 ICASS) ... 19.9516 95
CASTLE ASSAULT ...coovaeeee 2.80 225  TASWORD 464/664 (D).....24.9519.95
COMBAT LYNK. cooovsinsinsiiens 8.95 6.75 TASWORD 6128 (D).......... 74.9519.95
SPECTRUM COMMODRE 64
THE ARTIET .....cocovemrsisnsns 12.85 9.95 T Ty g - e 9.95 B.25
WANTED: MONTY MOLE.....6.95 526 NODES OF YESOD ....ccueeenns 9.95 6.25
MONTY IS INNOCENT ......... B.BS 5.25 RED MOON oo iimiriiiies 6.95 5.50
RED ARROWS......... .B.95 575 RED ARROWS .85 575
HARRIER M‘IAEK 4.60 WANTED: MONTY MOLE..... 7.85 525
STAROUAKE .. 5.95  BLACKWYCHE..... 9.95 6.25
MARSPORT ......... s 6.890 WITARDS LAR ... B.95 .25
FAIRLIGHT ...coovvrersnsmmersnnnans 885 7.25 HARRIER ATTACK - 5.95 4.80
DUN DARACH ....oconvesenrsenss 9.95 7.25 ENTOMBED.........coor........ 7.95 B.25
ALIEN-S .............. 7.25 THING ON A SPRING........... 7.95 5495
ABU SIMBEL B.95  COMBAT LYMX...ooooiroucsinns 8.95 6,75
NODES OF YESOD ..coovnnvnens 8. 95 6.25 W AR . . i eraassaen 995 7.28
PLEASE NOTE: BEC DISC SOFTWARE GUARANTEED FOR ACORN DFS ONLY
ALL PRICES INCLUDE VAT & P&P
loverseas orders add £1.00 per item)
Chegques payable to:
C & F ASSOCIATES
and send to:
C & F ASSOCIATES (PCW). PO BOX 2. BIDEFORD EX39 3RE
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RESPONSE FRA ME

Do you have a
problem related
to your micro?
Qur team will
do their best to e

help. Please Simon Modi,
include only one Prestel Mailbox.
question per
letter and mark
it “Response

Although it is not well
explained in the manual, the
Amstrad has four different

" “ink modes' which

Frame™. determine how a pixel or a
p
llternatively, line interacts with colours
perhaps you already on the screen. Ink
have an id“ mode 1, XOR, the exclusive
you have an
idea you'd like
t6 pass on to
others. Why not :
i @1 have been delving into the

write to us with .

your top tips?

ol 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

depths of machine-code for a while
now and have met with a problem.

How do 1 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$ = INKEYS

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=1 TO 1000
20 PRINT "M";

2 IFIs=2
30 GOTO10
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
LD A, 255 (LENGTH OF LEADER)
SCF
CALL 04C2 (SAVE BYTES)
LD A, CODE OF KEY

" THEN GOTO 100

30 NEXT

40 PRINT CHR$(23) + CHRE${1)
50 TAG

60 MOVE 50,100

70 PRINT “TEST";

B0 FOR D=1 TO 1000:NEXT
80 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 — 2583

ENTER — 191

CAPS — 254
BREAKSPACE — 127

Craig Rawston

@In the June issne of Your
Computer you answered a letter
about a compiler for the Spectrum.

TOP TIPS

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
resarve memory with CLEAR 59999. To call LVAR from
Basic enter. RANDOMISE USR 60000.

Mon-printable characters are handled by + CHRS n
+, where n is a character from 0 to 32,
Anant Modi

r O0E SD09R. 1TV
"'h"iliﬂiﬂ'#t Rty
!Iliﬁitlﬂujlrtﬁﬁiﬂidfl
iaBd:ads lhl'{'l-ﬁcll'}ct.‘; Tand
-I‘ dg T IS TIMERAT i i]

l. JeStaiaredolnl 1’

ﬂl:F‘ihqll.rI:lliﬁ'- e A

BEITETI=DEETRE DEF FH nal 190

FaFi aiBBALY S eLEFH ETAMIE ) ] =

o LET j wESO0E: FOE yuidd TO 1 &
ATER 12 s

30 REAC a8 LET teudL sl TO 2 &3

e LJ a i

FIiBTOAeRTsTIeDdaT

1 M-hhah JuipaTIe

=JaRaisanTeaT a3

$alaldladR e iantan
E:Qt“.i‘.."l R0 /e BdaE

} BTG T
PRINT AT L6,08.°A1L 1a@ t-n- L :'gl' TiSsdadFeddtead
B = Saving Lode TR T IV ER HENL RIS DR

il BOEE a,FH ~id)  LET iai-PE

i‘ﬂ- Hﬂ(l

Y]
i
i
£0 LET AEeNEID TS 0 IF anm g
d
I
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You advised Sofiek’'s FP-
Compiler, as it is the best you
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
s0 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
octave number. The attack
rate — how fast the sound
reaches its peak volume.

The lower the number the
faster this happens. The
decay rate — how fast the
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.

 Snesiser. N

50
60

250
269
270
280
290
1%}
310
320
330
340
359
368
379
360
390
400
410
420
430
449
450
460
470
480
450

FOR x=1 TO 13
IF INKEY(k%(x))=0 AND x<>cl AND x<>cZ A

IF cl=0 OR INKEY(k%(cl))=@ THEN RETURN
SOUND 129,p%(cl),9,12,2,tone

cl=0

RETUREN

IF c2=0 OR INKEY(k%(cZ))=@ THEN RETURN
SOUND 130,p%(c2),9,12,2, tone

cZ2=0

RETURN

IF c3=0 OR INKEY(k%(c3))=@ THEN RETURN
SOUND 132,p%{(c3),0,12,2, tone

c3=0

RETURN

DEFINT a-z

DIM p%(13),k%(13)

FOR x=1 TO 13

READ k%(x)

NEXT

MODE 1

INPUT"octave (1-5)";0

IF o=1 THEN RESTORE 770

IF o=2 THEN RESTORE 780

IF o=3 THEN RESTORE 790

IF o=4 THEN RESTORE B@@

IF o=5 THEN RESTORE 819

FOR x=1 TO 13

580 READ p%(x)
1 REM David Walker 1985 510 NEXT
2 REM Synthesiser ggg ?EgETl
18 GOSUB 372 attack rate (@-5)";attack
20 EVERY 4,3 GOSUB 250 540 INPUT"decay rate (@-5)";decay
30 EVERY 4,2 GOSUB 290 5580 INPUT'release rate (1-19)";rel
40 EVERY 4,1 GOSUB 330 568 ENV 1,5,3,attack,2,-1,decay

570
580

ENV 2,12,-1,rel
MODE 1

ND x<>c3 THEN GOSUB 98 9@ INPUT"Which tone effect (1-15)"; tone
70 NEXT x 60@ ENT -1,3,1,1,3,-1,1

8@ GOTO 5@ 619 ENT -2,3,2,1,3,-2,1

9¢ IF cl1=@ THEN GOSUB 180 ELSE IF c2=@ THE 620 ENT -3,6,1,1,5,-1,1

N GOSUB 158 ELSE IF c3=@ THEN GOSUB 209 EL 63@ ENT -4,6,2,1,6,-2,1

SE RETURN 640 ENT -5,5,1.1,19,-1,1,5.1,1

1% IF x<>@ AND x=c2 OR x=c3 THEH RETURH 650 ENT _612l1?l:4l_1=112r1r1

11@¢ SOUND 129,p%(x),®,@,1, tone 660 ENT -7,2,2,1,4,-2,1,2,1,1

120 SOUND 129,p%(x),10800,12,0, tone 670 ENT -8,2,1,2,4,-1,2,2,1,2

130 cl=x 68@ ENT -9,5,1,1,2,-1,1,5,1,1,8,-1,1

14@ RETURN 699 ENT -10,3,5,1,3,-10,1,3,5,1

158 IF x<>@ AND x=cl OR x=c3 THEN RETURN 700 ENT -11,1,1,1

160 SOUND 130,.p%(x).9.8.1,tone 719 ENT -12,1,-1,1

1790 SOUND 13@,p%(x),10000,12,d, tone 720 ENT -13,20,1,1,10,.-2,1

180 c2=x 73@ ENT -14,5,10,1,1@,-5,1

lgﬂ RETURH ?4@' ENT _1515|lr1|6p_1|1

200 IF x<>@ AND x=cl OR x=c2 THEN RETURN 750 RETURN

21@ SOUND 132,p%(x),?,9,1,tone ;gﬁaghTﬁ 71,60,63,61,62,55,52,54,44,46,45,
%%ﬁ EEEE“ iS2apeix); ¢ By tons 77@ DATA 956,9%2,851,804,758,716,676,638,6
24@ RETURN @2,568,536,506,478

780 DATA 478,451,426,402,379,358,338,319,3

@1,284,268,253,239

790 DATA 239,225,213,

50,142,134,127,119

800 DATA 119,113,106,

201,190,179,169,159,1
190,95,89,84,80,75,71

.67,63,60

810 DATA 68,56,53,50,47,45,42,40,38,36, 34,
32,39

P’L E_UP sguare, using the cursor

P David Judge @ BBC

@ Surbiton, Surrey

This is a strategy game for
the BBC model B — with
0S5 1.2 — 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
the board — to the desired

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

YOUR COMPUTER, JANUARY 1986
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(continued from previous page)

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

is to explode squares as
s00n 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" <RETURNZ
Then enter listing 2 and
save that after listing 1 on

the same cassette.

the chain. Another strategy

o
- 3&'{.‘? s _‘_:s;i = :..‘ 3:—___:: S e i)

e

SAVE “PILE2" <RETURM:
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

O e
¥ ek
-I"' ,-""J-l.r [T
v U

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.

1&CDE 7

ZEPROCintro

IBCLS

4@FRINT

S5¢FCR J=1 TO 2

GOPRINTTAB(12):;CHRS(131); CHR$(131);:CHRS$({157);CHR$(1
32);CHR$(141); "Pile up “;CHRS(156)

TENEXTJ

B@PRINT*"*"*

S9@CHAIN "PILEZ2"

18@DEFPROCintro

11@CLs

1Z2@PRINT

13@FOR J=1 TO 2

14PPRINTTAB(12);CHR$(131);CHR$(131);CHRE(157);CHR%(1

32);CHR$(141); "Pile up *; CHR$ (156}
15@NEXTJ
16@PRINT
17@PRINT" This is the game ofPile up”

18@FPRINT " "The game is for two players. Each player”;
159@PRINT"takes it in turn to place one of their™
ZE@PRINT "counters on the 19 * 10 board.

212PRINT "When their are mores then 5 counters on "
220PRINT"a space, this space explodes and throws”
Z23PPRINT "counters into the surrounding squares.”
Z42PRINT"These squares will then take on the same”;
250PRINT"colour as the exploding square.”
262PRINT"One player is blue, the other is red.”
£T9PRINT"The obiject of the game is to convert the™;
280PRINT "whole board to your own colour.”

Z299PRINT "There is an option for either joysticks”
IGOPRINT "or keyboard play. If the keyboard option”;
J1EPRINT"is selected, then use the cursor keys to™;
J2&PRINT "move and the space bar to pick a square.”
33OPRINT" HIT ANY KEY TO CONTINUE “;:

349A%-GETS

I59CLS

360PRINT

37@PRINT "The rules:=""*

J8@PRINT" 1) You can only place a counter in an”
IS9PPRINT" empty square, or one already "
42QPRINT " occupied by one of your countars.”
41@PRINT"2) HWith the joystick option, it is "

4 2@FRINT" necessary to have one joystick for”
4 3GPRINT" each player.”'

44PFRINT "Thers are 3 options for the length of”
450PRINT "each game, either short, medium or long.”
46@FRINT” HIT ANY KEY TO CONTINUE *;

470A2=CET%

4 BPENDPROC

1REM LISTING 2
1@0M ERROR MODE 3:REPORT:PRINTERL:END
Z8DIM B(11,11)
38VDU23, 24®, 255,255, 255,255,265 ,255,255,255
4@8FOR J=1 TO 11
EGFOR K=1 TO 11
SPB(J.K)=0
TONEXT K
BONEXT J
S@PROCstart
12OTIME=0

11€M0DE2
1Z2eWD1r 23:8292:8:€:0

13®Pmova=0

14@PROCsCTEEn
150PRINTTAB(15.1): "MOVES™
18@0PRINT TAB{1l5.6); TIME"

17@rOR Jx=1 TQ 1@
182FOR JY¥Y=1 TO 1@

190IF B(JK.JY)<>@ THEN PROCsquare

2OCHEXT JY
Z1BHEXT JX
22GREPEAT

ZIGPRINTTAB(15.3):5TRe(movs);

24@PROCtime
25@PROCplayl
26@PROCcheck
2TOPROCplay?
2B@PROCcheck
290movassmovs+]l
IGOPROChoard
J1IGUNTIL FALSE

29
33@DEFPROCSCTEen
A43CLG
A5ENDU29,.8; 112;
I68VDU19,1.7:@:8;:8;
3TVDU19,2.1:8;0:8;
38EVDU19,3.4:9;:0;:0
IFVGCOL 2.1

488FO0R J=@ TO 622 STEP 8@
41EOVE J.@:DRAW J,820
420HEXT J

438F0R J-2@ TO B2 STEP B2
448MOVE @,.J:DRAW B22,J
45@NEXT J

46@ENDFROC

478

4BEDEFFROCplayl
459@PROCdisp(l)

S@@flagl=1

t

518IF key THEN PROCkeys ELSE PFROCjoyl

SZOB(JH . JYY=B(JX ,JY)+1
23OPROUCsquare
S4@ENDPROC

550

S6@DEFFPROCplay2
STEAPROCdisp(2)
SeRflagl==1

590IF key THEN PROCkeys ELSE PROCjoy2

GBPR(JX ,JY)=B{JX.JY)=-1
61@PROCsquare
G6ZZENDPROC
630
&64GDEFPROC oyl
650JX=1:JY=1
66@REPEAT
67TOPROCtime
GHAPROCcrass
69@A1=ADVAL(1)
TOOAZ=ADVAL(2)
T1OA3=ADVAL(3)
TZOA4=ADVAL(4)

TIBFS=ADVAL(@) AND 2

T40IF F@=1 THEN PROCcross:GOTO 820
T5@IF ((ALl>32000 AND Al<35220) AND (AZ>3208@ AND AZ<

3502@)) THEM 690

T6@IF (Al<1229 AND JX=10@) OR (Al>60@28 AND JX=1) OR
(R2>60002 AND JY=12) OR (AZ<120@ AND JY=1) THEN 592

TTOPROCcross
TBAIF Al<1O@@ JX=JK+1
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T92IF Al>62208 JX=JX-1

BOZIF AZ<120@ J¥=JY-1

Bl1OIF AZ>E0088 JY¥=JY+1

BZQUNTIL FE@<>@

838 IF B(JX.JY)<@ THER 6852

B4BENDPROC

asa '

BE@DEFPROCkeys

B78J%=1:J¥=1:*FX15

BEQREPEAT : PROCtime: PROCcross

B92A=GET

92QIF A=3Z THEN PROCcross:GOTO 8@

918IF A<136 OR A>139 THEHW B%2

S20IF (A=136 AND JX=1) OR (A=137 AND JX=1@) OR (A=13
8 AND J¥=1) OR (A=139 AND J¥Y=18) THEN 898

93@PROCCTrOSS

S4@IF A=136 THEN JX=Jx-1

S95@IF A=137 THEN JX=JX+1

SE@IF A=138 THEN JY=JY-1

972IF A=13%9 THEN JY=JY+1

9BPOSCLIA=32

S@IFB(JIX,JY)<>@ AND SGH(B(JX,JY¥Y))<>flagl THEN EB@
18SBENDPROC

1919

1828DEFPROCcross

1838CK=({ (JE-11=8@1+40

12420 =( (JY-11=B2)+42

1252GC0oL3. 1

1262MOVE CX-22.CY

1@7@DRAW CX+20,CY

108EMOVE CX.CY-28

1092DRAW CX,.CY+Z0

1 1@2ENDPROC

111@

112@DEFPROC joy2

11380¥=1: JY=1

1142REPEAT

115@PROCE ime

1168PROCcross

117@A1=ADVAL(1)

118@A2=ADVAL(2)

119@A3=ADVAL(3)

1282A4=ADVAL(4)

1218F@=ADVAL(@) AND 3

12201F F@=2 THEN PROCcross:GOTO 1328
123@IF ((A3>30008 AND A3<35088) AND (Ad4>30008 AND Ad<
35082)) THEN 117@

12401IF (A3<1@00@ AND JX=18) OR (A3>60800 AND JX=1) OR
(A4>60008 AND JY=10) OR (A4<1232 AND JY¥=1) THEN 1170
125@PROCcross

12681F A3<10@2 JH=JW+1

1Z701IF A3>60008 JX=JX-1

12B01IF A4<189@ JY=J¥-1

12981IF A4>60000 JY=JY+1

138QUNTIL Fo<>@

1312IF B(JX,JY)»@ THEN 1140

132@ENDPROC

1332

134@DEFPROChoard

135@8=hk=0

136@FOR J=1 TO 1@

1372F0R K=1 TO 1@

13821IF B{J.K)=0 THEN 1480

13921IF B(J.K)<® THEN chk=chk-1 ELSE chk=chk+l
14@@HEXT K

141@NEXT J

14201F chk=122 OR chk=-188 THEN PROCend
1432ENDPROC

144@

1452DEFPROCcheck

l46@change =g

1478F0R J=1 TO 12

148@F0R K=1 TO 1@

14592IF B(J.K)>-6 AND B{J.K)<6 THEN 1598
158@IF B(J.K)<=-6 THEN flag=-1 ELSE flag=1
151@FORJ1=J-1 TO J+1

152@8F0RK1=K=1 TO K+1

15321IF RND(1)<.8 THEN PROCchange

1542IF J1=J AND K1=K THEN PROCchange
155OHEXT K1

156@MEXT J1

157@change=1

158@SOUND @.-15.5.10

1592MEXT K

16S@NEXT J

161@IF change=@ THEN ENDPROC
1620PROCLime

163¢PROChoaxrd

1642G0TC 1460

165@ENDPROC

1660

167@DEFPROCchange
168@IFJ1<1 OR Kl<1 OR J1>19 OR Kl1>1@ THEN ENDPROC
1898 =J1: J¥=K1

170@IF Ji=J AND Kl1=K B(J.K)=flag:PROCsquare: ENDPROC
171@IF SGRIB(J1.K1))<>flag THEN B(J1 Kl)=flag:PROCsqu

are: ENDPROC
1720B(J1.K1)=B(J1.Kl)+£lag
173@PROCsquare

1742ERDPROC

1758

1762DEFPROCt ime
177@T1=INT(TINE 128}
1782T2=T1 DIV &2

179@T3=T1 MOD &2
1800T28=""

181@IF TZ<1® THEN TZ$="© +RIGHTS(5TR$(T2),1) ELSE Tis

=RIGHT#(STR$(T2),2)
1828T38=""

1832IF T3<1@ THEN T3%="@"+RIGHT#(STR#(T3).1) ELSE T3s

=RIGHT#(STR$(T32).2)
1840T4%=T28+":"+T38
1B5@PRINTTAB(15,8):T4s
18E6GENDPROC
1878
1882DEFPROCend
1890IF chlk=19@ THEN COLOUR 2 ELSE COLOUR 3
1920REPEAT
1910PRINTTAB(15,12):
1920IF chk=-10¢ THEM PRINT“BLUE"; ELSE PRINT"RED “;
1930F0OR K=1 TO 10@@: NEXT K
194@PRINTTAB(15,12); " =5
195@FOR K=1 TO 122¢:NEXT K
196@UNTILFALSE
1970
198@DEFPROCsquare
1990VDUS
2002TX1=( (JX-1)=82)+1&
2RIV 1=((JY-1)*B@)+62
2DZEMOVE JX1.JY1
2032IF B(JH,.JY)>@ THEN GCOL @,2 ELSE GCOL @,3
2242IF B(JX.JY)>=5 THEHN GCOL @.9
2O5R1IF B{JH.JY)<=-5 THEN GCOL @.12
ZB60PRINTCHRS ( 24@) ;
28070GC0L 2,1
2002MOVE JX1.JY1
2890PRINTCHRS (ABS(B(JX.JY))+48):
21@eVDU4
2112ENDPROC
2120
213P0DEFPROCstart
2140CLS:PRINT
2150PRINT' "Do you want sound (Y/N)":
2160REPEAT
2170A%=GETs

Z1BQUNTILAS="Y" OR As="H"

21901IF As="Y" THEN 22280

Z200=FX212.1

2219G0TO 223@

ZZ20=FX210.0

2230PRINT' "’

224Qkey=FALSE

ZZ5@PRINT

2Z60PRINT 'Would you like a :- i § Kevboard game™
22T@PRINT" 2 Joystick game”
ZZBPREPEAT: AS=GETS:UNTILAS="1" OR Ag="2"

22901F A$="1" THEN key=TRUE:%FX¥4.1

23PPRINT" "

231PPRINT "Would vou like a :- 1 long game”
23ZOPRINT" 2 medium game”
2330PRINT" 3 short game”
Z2340REFPEAT

2350AS=GETS

ZIGQUNTILAS="1" OR A$="2" OR A$="13"
23701IF As="1" THEN ENDPROC

238RIF A3="2" THEN max=40 ELSE max=80
2390F0R J=1 TO max

24X =INT(RND( 1)=1@)+1
241@Y=INT(RND(1)=1@)+1

24201IF B(X.Y)1<>2 THEH 2408

2430val =INT(RND(1)%4)+1

244Q@1F RND(1)>.5 THEN val=valx-1
2450B(X . Y)i=val

24 BONEXTJ

24 TEENDPROC

2480

Z49@DEFPROCAisp(p)

250@IF p=1 THEN COLOUR 2 ELSE COLOUR 3
2510PRINTTAB(®.@): "PLAYER “;p;"
2520COLOUR 1

Z532ENDPROC
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LABELS

»A 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
16 LET
20 LET
25 FOR
3@ LET
4@ LET
50
55
60

62
65
79
75
8@
85
9@
100
110
120
130
140
150
1000
1005
1910
1020

NEXT n

NEXT n
REM
REM

REM
REM

1 LET pointer=0©

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>2@ 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
POKE start+n, 32

e e

REM Payney 1984

REM next line is a label
REM *examplel

PRINT "examplel=";examplel
REM *error:

GO SUB 1+PEEK (start-25)+256%PEEK (start-26)
IF pointer<PEEK 23627+256%PEEK 23628 THEN NEXT =z

IF

";PEEK (pointer+1

REM label must apper on its own line

SQUIGGLE

pRobert 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 automnatically 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
raset.

- g s -
N il | i EB ; E
AT Your move -

X 77| ROBERT
N /A AN| MOVES H-::I:‘EEE-:Z'
s
NTATTT?
NN/
-\K--

SO.UI

GGLE
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BEM & #* = FORE THE 4129 FRINT RE FLASH 1;™ PRESS 1; Do uou want instructions 7*:
5p§gvn5u H §5=¢$2H%EGEE;iE (SPACE> TO PLAY RGHIH. : 7@25 IF INKEYSz"'N” THEN GO TO 71
20 REM ##+#3% BEY ROBERT BRIN &) 4132 IF INKEYE: * THEN GO TO 4 S8
15 JUNE 1585 s==%3 130 7026 IF INKEY$="Y¥" THEN GO TO 7O
30 BORDER 1: PARPER 1: INK 7: © 41490 PRINT ®B3,AT 1,0;"RARE THE PL 30
cs,o SPRE fosRec e A 1852 087 8:0%0er naa oL
(cin] L = = <
9 éﬂg’éagéf Soe2: GO SUB 8000: G 18e IF zs=-Y" THEN LET STRART=ST SUB PRINT AT K a ]
5@ CLS : BRINT AT 9,0: FLASH 1 RRT+1: IF START»2 THEN LET STRRT =
;P§(START) ;AT 11,9;"STARTS THIZ =1 . 7835 PRINT -°" The idea of SQUIG
it $138 I 2 TEN GO ST GLELS.avire sidpia Lt yedns
FRI INUER : ; =N i i ntinu
unégscnn“lsﬁa-- EiEVSE ii INK S: $ise &0 TO 4159 Ous Line Ffrom the tep Left hand
70 IF INKEY§="" THEN 30 To 7o 5000 REM corner of the b0ard to the botto
&0 BRINT ZO.8T 1.,0; S@1@ BEEFP .5.30 B right hand Ccofnér, or force y
“. LET PLAYER=START 5220 GO TO 4990+R (AX AY) +408 our Opponent off the edge."”
85 LET MUES=0:- LET Ax=1: LET & 5030 IF X1:¢X THEN LET X1=X: LET 7048 PRINT '~ The&re &ré three pi
Ye®: LET Xasl: LET v=3: LET Xlal: ¥Yi=Y: LET AX=AX+1: LET X=Xi2: GO ecu which may b€ Placed they
LET Yi=1: FOR S=1 TD 8: FOR B=1 _TO 5150 A ey B SR
T0 &5: LET Rim,.Z1=0: HEXT B: NEX 5S040 IF Xl:xX THEN LET Kls=X: LET 7EEB PHIHT X “;Asl1); r ".B%
T A:- LET #ti,1: =1 GO0 SUBE &00D ¥i=¥y: LET AX=AX-1l: LET X=X-2: @0 (1) %L1 : PRINT * “SA%Il
90 PRINT AT = 18; INK S;Ps(PLAR _T0O SiS@ 21 riBs2);" “iCElR)
vER) : BEEP .1,1@ 505Q IF Yi¢Y THEN LET Xi=X: LET 7esa PLOT 1%,.23: DRAU 16,0: DRAU
100 OUER 1: LET Zs=TNKEYS ¥i=Y¥: LET AY=AY+l: LET ¥=Y+2: GO0 ©.,15: DRAW =-16,0: DRAU ©,=-16
110 IF ZE<"X" OR 2Z%:"Z" THEN GO _TO S=iSe ?E?e PLOT 63,22: DRAW 15,0: DRAU
T0 100 5080 IF Yi:¥Y THEN ;E- xi X: LET _@.,18: DRAU -18.0: DRAU ©,-18
120 IF Zs="X" THEN PRINT AT X,y 7Yis=Y: LET AY=RAY=1: Ya¥-2: G0 7080 PLOT 111, 23 DRAW 16,9: DRA
(A% L1) AT X+1,Y:R8(2): LET A(AX, TO =15 U 9,16: DRAU -16,0: DRAU O, -16
Ayl =1 : Sa70 IF X1¢X THEHN LET X1=X: LET 7090 PRINT #0: FLASH 1: INK 2: P
130 IF Ze="Y" THEN PRINT AT X,y Yiz¥: LET AY=RAY-1: LET Y=Y-2: GO APER §;"  Press any key to cont
:BE(1) AT X+1,v,BS(21: LET ALAX. 0 5150 F _  inue, = i
VY =2 ggag IEE¥155 E?E? LF;Tx$=$.ELEéD g1aa IF INKEYS$="" THEN GO TO 710
4@ IF Zs="Z" THEN PRINT AT X, = =HY+l: L =Y +
,%I?lll:ﬁ%’ﬁi-i,':.tgfﬂl .IJ.E'T nmxf TO Sise 71190 CLS : PRIMT “ RS the rirst
) 23 ’ Y 5090 IF Y1y THEN LET Il:}i_ LET pigce will be PlLacgd L0 the
159 OUVER @: GC TO =000 Y"IJ;EY:Sj_lE-ET AX=RkK=1: LET X=X=2 GO right of the StartsqQuare, pLAC1IN
IF PLAY = T [ FLAYER 9 Pi1ecCe Y- oMz Ll UTORATICALLY
< LAYER:E THEN LET PLAYER _ 00 IF Y1)y THEN LET Xiax: LET tose the game for 4ou."
170 PRINT AT &,28; INUERSE 1;Mu Y1=Y: LET AX=RAk+i: LET X=X+2: G0 7128 PRINT """ Uheén You Play the
ES TO SiSe game all You have 10 do iS5 Tell
g8 GO T [4] 5110 IF Xi(X THEN LET Xi1=X: LET the cospuUter which pFigce you wou
2200 pgﬂﬁ Yi=zY: I.ET AY=zAY+1l: LET ¥Ye¥+2:. GO L4 Like 1o pPLaECE BNhd thE COmMPU
3020 PRI fA,B; INK C; TO S1E ter will do _the fest,"
- 5 n' 5120 IF ¥i3x THEN LET X1i=X: LET 7130 PRINT #2; FLASH 1; INK 2; P
I-II EE LE Y%EYSLEET AY=AY=-1: LET ¥=¥Y-2: GO0 APER 5;" Press space 10 plLa
- .
e T 513@ IF Y1¢¥Y THEMN LET Xi=X: LET 7140 IF :nxsv;sw“ “ THEN GO TO 7
oo T =050 f%5v51§§T AX=AX+1: LET X=X+2: GO 140
: - 7150 INPUT "YOUR NnnE FLERSE FLA
oA ELERO IR READ B RETA=RES TH mree TRVISVITHEN LETX1#x: |LET “viEn 3 =y
3050 PRINT AT 8+1.B+3: INK B. ?11:5?51%? AxX=AX=1 LET X=xX-2: GO ?Iﬁﬂ INPUT YDUH NRHE PLEASE PLA
o : o YER 2 512)
3@22-25 .?E Qaff’ INK C; "N 5158 IF X<1 OR X168 OR <1 OR Y>» 7170 FOR A=l i‘o 2: IR LEN FPELR) >
3060 DATA 6.0 6.1.6.2.7.0.8,0,5, 16 THEN LET UIN=1. BEEP 1,-25: G 1@ THEN LET n:[n: P!lﬂ TO 1@)
16 2 0.2,10. 0,10 1'5a'2 215" 0O TD 4000 718@ NEXT A: 5 RETURN
Lk AhE'R L s’ 1b é-“l 5160 IF X=15 AND Y=s15 THENM LET U B200 REM
‘618 . 6.12 7 72’218 é“"é afléli IN=E: GO TO 4000 8219 DIM RSI(2.2): DIM B%(2.2): D
JEFE é é lé il o 2 L AR R J EB170 IF RAX.AY1 ¢d THEN GO TO 8 IM Cgi(2.2): DIHM AIB,.BY: DIM SL(2)
30%e DATA 5,12,7,12,8,12,9,12,7, siaa’ : R i DIN Para.18) |
14 7,15,7,16,8 14,8.16,9 14,9 1% 5180 LET MUESaMUES+1: LET PLAYER 8220 LET As(l)="_L": LET As(@) =
,9,16,10,46.11,14711,15,11 16,7, ERLAYER4L o e »
15.-?,19;?;2'6,5 13-'&!2.3,9’15’9!19 5162 l:'j ﬂ 3@ LET E‘{lk- J LE E’{E’ﬂ
,9,20,10,20,11,18,11,19,411, %0 kgl < = L o
2080 DATA 5,22,.6,28,7,22,8.22,9 Ei-ﬂla OUVER @: C=-' FOR R=7 TO 13 Q40 LET CS(1i="_\ LET Csi2) =
22,9,23,6,25,6,26,6,2%,7,25,8.25 ° RIER 16 PLOT R.3%: ORAU @.128 g ) | v 5(1)-0. LET s(2)=0
ézégg.gég /8,25,10,25,10,26,10,2 [ 05"wof Ae3s TO 168 STEP 18: PL 807@ LET START=A
-I-é'ﬂ'ﬂ REM ENC: DF aHE] OT T,A: DRAL 128 .@. NEXT & 8998 RETURM
2010 CLS 6030 PLOT 3,35: DRAW 137,00 DRAU 9880 REM E
4030 IF UIN=l THEN PRINT AT 2.o; 5040 PRINT AT 1, 18; "X . AS(L) ;" TO USR “L"+7
I & "LOSES THE GANE By eorng Y LB~ 7 “IC801): PRINT AT 9020 READ B: POKE A,B: NEXT A
OFF THE BOARD. " 2,20;R%(2); " BB ;" “;C$( 9@3@ DATA ©0,1,31,1,1,1,1,255,0,12
INK 5:“UINS THE GAME IN -;MUES. 5050 FOR A=159 TO 239 STEP 40: P 9040 DATA 265,1,1,1,1,1,1,1,254,
LoiVES" g P O I ST e I o 15
: - s=18: NEX $ 1,1, &
ABR+. TF PLavER s TR TEERaPL 8060 PRINT AT ¢,18; INK'5;"YOUR 28,128.0.0,0,0,6 ‘"' ‘""" ¢
YER=1 5878 PRINT AT 7,18, INK & “MOUES & 98 Eggnzggiigéaiguﬂilei kit
S R ElT AT R L ) A “MADE S0 RT 6, &8; AR & HUER 670 DATA 8.1 1.6,0,6, ,0/38¢,0,122
UoON S0 FRAR™ §a 4 6120 PRINT AT 1,1; OUVER 1;RAs(1); 8,128,192, 192.95 su,
AT 2,1;As(2);AT 15,15;A%(1);AT 1 9080 DATA =248.328.5,3, 3 1.,1,1.6,0
409@ PRINT AT 12,1, INK S.Psi(l); 6,15 ,A%(2) ,0,9,0,128,128, 128
T85(1), INK &6;RT 12,1;FP%(E);" 6130 LET R=18: LET B=za: LET C=4: 9090 RETURN
", 8(2) LET D=10: GO SUB 300 9997 sSTOP
4102 PLOT 0,88  DRAL 120,.0: DRAU 5140 RETURM 9998 RANDOMIZE USR 1S363: REM
2,-25: ORAW -120.0: DRAU ©,2% 7000 REM ERASE "SQUIGGLE™
PLOT &8,96: DRAU Q,-25 7910 CLS : LET C=4: GO SUB 3040 99595 RANDOMIZE USR 15383: RENM
4110 PLOT ©,.83: DRAU 120,90 2230 BEINT AT 15,3 INK 5, FLASH SAVE “SOUIGGLE" LINE 190
c” A R AOTER an interrupt routine to give | and then customise them, | upper/lower case, a total
three character sets on to start with a blank set, of 128 characters.
DES’G”ER the screen at once, several | or to retain the set already As the character is
short machine-code in memory — the memory | designed the
routines, and allows for area used for the new corresponding character
tﬁr”“ﬂ” 'ﬁﬁ“‘ﬁ* saving and loading of characters is 12288 — on screen is changed. The
Uil Tl character sets. 16384 or $3000 — $4000. green set is to select the
This is a utility program to| There are three choices The section of the symbol to be changed, the
help in the design of a at the start of the character set which may black set beneath is the
new character set. program, to copy all the be re-designed is the new set. The program
It uses all eight sprites, | Commodore characters alpha-numeric area of | 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

| RN [CMARACTER-SET DESIGMER BY R.
A, MAEON 1199353 )
2z
.
4 REM [MACMIME CODE ROUTIMEES:
3

5 REM [SYSATISZ(SCEER) = INTERAUPT
3
& REM  [SYS4AF2T2(#CATE) = PLOT

3
7 REM [SYSAT3@1(SCETI) = JERD SET-
DATA 1
B REM [SYSAIPAECBAC) = MOWVE COMM
OnORE SET 3
9 REM [EVEBAVIF7(eCOFS: = TuRN INTE
RAUPT OFF 3
1R AEH [SYSATAZIRISECII&T = [NPUT

3

11 RER CSYSATATI(ECIZR) = SAVE
]

12 REM [SYSL94TIIEC140) = LDAD
3

13 &

14 1

19 FEM [(SPRITE AMD MACHIME CODE LO&
DER S

I8 POEESE 4 POREDSS , 44

38 POKESSZ63,0: PFOMNESSIEL @

40

S8 PRINTiPRINT*PLEAGE WAIT...*

52 GOSUESTR

7@ FORC=@TOF; POME 1 22000 (I3+338) =L
R NEXT

*% REM [MAIN PROGRAM)

188 GOAUBlBae

118 GOSUB1 1M 5
120 DOl 2

138 OMAGOGUS1 32, 1 708, 1758, | 998
148 1F¥P=) THEMEF=3: GOTO132

158 IFEN=|THENSYEATI9T i END

1468 IFRS=1 TeENAS=0: CLR: JOTOL8
178 COGuR L 2es

188 BOTOLIS

49% REM IBHITE paTal

16 DATALIZE,8,0,192,0,0,224,0
517 DATAR,240,0.8,240,0,8,224
S10 DATAR,B,192,0,0,120,8,8
D1V DATAD,
W0 DaTaD,
521 DaTaR, I.I‘,‘ 2.0.8,0

522 pATAR,0.0,0,0,0,0,8

523 DATAD . B89, 8.,0,8,8

524 DATAZS2,0,8,132,0,0,132,0
5T DATAR, 132,0,0,132,0,0,252
524 DATAD.2.,0.9.2.0,0.@

a

37
812
a3z
534 DATAD,R ";:!.... !.. 4k, 30, T84
F33 DATA4H, 232, 244 .ﬂ+a-+.ﬂ A, 234
S350 DATAZ44, 010,252, 500,311 255,246
#1102

=7 Dﬁfﬂll!.m.ill.mqgﬁ.“.l.l

.
542 DATAR,D,23,255, 2327, 44
54T DATAS. 251,114, 44,62
=44 DATALLA, 118,332,244,
112

sas
=44
=47
Al
S4% DATAD,0.D.0.0,8,0,8

S50 DATAS,.08,33,255,232, 46,24, 116
531 DATAKE,TS1, 244,484,546, 116,468,255
=52 DATALLE, 118,248,286, 111,295, 244
M EE

553 DATANS, 206,111,295, 246.96.9, 4
554 DATA%S,D.6,0,0,0,0,8

o= DATH
H54 DATAE
=7 DATAD,8.2.8.8,8,0,8
S50 DATAR.0,23.395.232, 44,24, 116
SU9 DATALE, 255, 116, Hh. b2, 244, 46,253
uummmzu.l1!.2:51.244-.111.27.:54-«
wk

set is in the area normally
used by Basic it must be
protected by
POKES52,48:POKESS6,58. 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: POKES3272,28
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. ®

Thl DATAELF] 206,101 255,246,151 ,255

Thi
.
S62 DATALLL.I95,246,011.355,2496.8.0
&3 DATAR,.Q.0,R,0.0,8,28
DATAZAIZR

£

370 FORC=-2TO31 15 READD: POKEL 177 6+0,D
¢ T=TeDe NEXT

575 READD: IFDW >TTHENPRINT : FRINT “ERS
Of 1M DATA (PART 1) ":S7T0P

RER [MACHINE CODE DATAD
DATALLY, 127,141 ,03,229 169,52, 4

8283

DATAZE .3, 167, IFT, 141,20, 3,167
DATAITE, 141,108,288 169,27 ,141,1

DATADSE . 169, 129,14 26,200,946, 2

DATALST. 1,141 .25.290,173,18,.308
DATADEL ., 178, 248,21 ., 291 ,218. 248,

DATAZR] 355, 240,47 . 173, 13,230, 4

DATEL , 280, 3, T, 49,234, Th, 188
DOTAZSA  16%, 13,141 .32, 208,141 ,3

§URETREREERR

DATAZ®N, 169,23, 141,24, 208, 169,27
&10 DATALS4], 10,200, 298.227, 274 . 147,
&ll DATATSL,24,298,.164%,255,141,18,2
:1 DATAZOR 218,234, 149,080,141 52,20
&17 DATALAD, 33,208, 18%,21,141.24,29
&l4 DATALET,17O, 141, 16,204,298, 189,
&l DATAZZ 258, 174,32,158,183,138,7
alé DATAZD 293, 174,32, 158,183,138,7
&17 DATAIZ 247 174,104, 160,104,178,

&18 DATAZZ, 240,235 ,.96,.234, 167,90, 168
&1% DATALIZ.IS] . 163, 48,134, 252 . 163,

AW DATALAD,TD1, 200,708, 731,730,332

W ZRT

61 DAOTATNE , Db, Fib T30, 130, LT 137,
DATALS, 22V, 173, 14,220,491 , 754, 14

CATALAL 220, 149,141,251 ,133,1
DATALED B, 168,133,231 ,133,253,1

DATAlA, 177, 231,145,753 . 209 . 290,
DATAZIR 202, 230, 734, 282, 208, 242
£
i!‘ﬁ DATAL.9.8,133,1,173,04,220

&29 DATAR, 1,141,114, ﬂld“ilﬂyl-ﬂ
&30 DATALT. 2:‘.-.“ P, 2T, 169, 127,14

a2l
b
a3
424
&3
&3 DATAZO8 . 154,252,162 ,48, 134,254,
ez
&b
249
[k
1

631 DATALI, 220, 14%,08, 141 ,26,208,33
632 DATAZL 233 ,18%,129,141,17,220,1

&3] DATAD, Le1, 32, 200,141,533, 200, 169
&34 DATADZL, 141,24 ,200.%46,. 774, 160.0

DATAZZ, 287,295,201, 13,240 ,4, 153
DATAR, | T4, 208, 208,243, 152,141..12

DATALTA , 76 ,274,32.73,193, 147,80
DATALTE 231 . 167, 48, 133,252,169,

DATA14Z .0, LoB, 64 32,216, 235,96
DATAZZ, 75,193, 14%,0,170, 168,33
DATAZ1Z 255, 96. 149, 1 . 168,.2, 140
DATAL, 32,106,235, 073, 16,194, 1a2
DATAD, | 6@, 194,33, 100,795, %4.0
DATATISAD
458 FORC=-2TO3S1: READD: POMEARIS2+C.0
P TeT+DaMNEKT
633 READD IFD< > TTHENERINT PRINT “ERN
Of 1IN DATA (PART 21~ S5TOP
W99 REM (TITLE)
S8 PRINTCHES (1471 ChHitl (30 "CHARACTE
R DESDMER® ¢ R TURN
99 REM [SET SELECTIONM RCREEN]
ISD8 SVEATII POKESIZAT.D
1003
1910 PRINT) PRINTSELECT: =
S PRINT-COPY COMMODORE CHARACTER
B =-C*
1A PRINT=IERD CHARACTER DATA

- g
102 PRINTRETAIN CXISTING SET

- e
1B GETad: IFaRd >~ “THEN] @S58
1835 FORC=0TO&Fl=| 1@4=C  FI=PEEX (F)
¥
1848 [FP2:1 2OTHENPORITPY P2~ 1 28 NEXT
GOTOLE3R
1843 1FP2{ 1 2ATHENPONER] P2+ 1 201 HEXT
1 GOTOLIB3A
1058 IF (AR 5 C=ANDARS 3= 1 ~ANDAS L 2"R™
) THEM 1 8308
1888 (Fas="C" THENSYEA9I24
1B48 IFAS="]"THENSYE4A9320
184 SYS4TL32

1878 Yi=S8:Ti=172: Y2=02: X2=178

18735 RETURN

1899 REM [COMMODORE AND DESIGN CHAR
ALTERS]

1189 PRINTCHRS (380 1 C=321 X= 143 Y=l
1185 FORFLAG=ATOL

1118 FORF=aTOT: FORM=ATOI1: BYGATIT 2
i W e PRINTCHRB (Ci g o CmDe g NEN T
EXT

1115 X=21sC=32) POSES4H B NEXT

1128 PRINTCHRS (1531 CHRS (19)

1178 RETURN

1199 REM [(MODE SELECTION SCREEN]
1280 RE=@: FORC=QTO1S%: PONE] 104+, 32
AMEXT

1285 PRINTCHRS(ISL) GYSA9IT2 (I, 010:F
ORC=@TOT: PRINTCHRS { 1751 § s NEXT: PRINT
1210 FORI=@TOT: PRINTCHRE L1 780 3 : FORY
=@ TOT s PRINTCHRS ( 184 § :NEXT: PRINT : NE

L5

I211 PRINTCHES (380 OHRE (323 3 s FORC=8T
073 PRINTCHRS (1800 3 s NEXT: PRINT ~IER0D
ATA"

1212 PRINTCHRE (T2 3 FORC-BTOT : FRINT
CHAS (1000 s aNEXT PRINT"COMPLETE"
1213 IFRE=] THENPR INTOCHRS (151 ) s RETUR
L

1213 SYSATITI(3.I70)aPRINT“SELECT: "
1220 GYBATITI A . TT1PRINTTDLDION®
LIS SYSAT2TZIS. 200 FRINT-GAVE SET™
1238 SYS4927206,23) 1 PRINT LOAD SETS
1235 EYSATI7FZ(7, T30 1 PRINTEND=CHRF {
184

1240 C=@ FORCC=0TOI4GTEF2: Y {CH =332
A@+CC: 3N ICY =538 F=LC=Cel s NEXT
1343 ml“?-lltmﬁiﬂ 11 FOKE
EI2E9, 11 PFOSESIT9A,

1258 Fm:ﬂm:m.-ﬁ I88-CoNEX
T

1253 Y=d@: FORC=ATO3 1 PFORESY IC) . YaNEX
T

1248 PORESKIR) ,T21PORESRXE (13 032 POCE
5K FToPOXESK (3 , 102

1263 PORESITeA, 15 POKESIZ6T, 13
1270 QETAS: IFAS »==THEM1273

1272 FDRC=TOL:PI=]149+C) PI=PCEM (P]
]

1273 IFFDS 1 2O THENFONER | , P2- 128 NENT
GOTOLIFD
1274 IFP2LESOTHENPOKER L P2+ 1 281 NEXT
£ GOTO1Z7@
12TS A=ASC (A8 IF (AL ] I30RAP L 381 THEN

Rl TLeM
1259 REM [DESIGN SCREEM]
1300 SYE4272(3, 29 1 FORC=0T04 1 FRINT
CHR® (3T03 s NEXT
1385 POKESIZA7,13
1303 PORESIZV] .8 PORESIZVI 00 FORESD
I8
1320 POMESN (4) (X1 POKESY (4) . Y1 POKE
B 450 KT PORESEY (30 ,¥2
1321 POMESK {h) ,X2e42: POKESY L&) , Y2
1325 POMESY (h) X248 POKESY (4) , V2
1598 POMET0AA , 108 PFOMEINAS, 1 Ba FOME
TOAL, § s
1333 PORKESI2AT, 127
1342 GOSUZDDD: I FKk=1 THENSE TLRM
L34S IF (Q9="Uu"ANDVP @) THENF =] X
=L I~ GOTOLII7@
1358 IF (J8==D"ANDWVEC3) THENYF=WPels X
2=XZ«D: GOTOLITR
L35S IR (8= ~L = ANDHP 50) THENMP =P~ 15 ¥
i=¥i-@ BOTOLIZ7E
1348 IF (Je="fraNDei < 23 Trlpaib et |
¥1=v1+8:GOTOL37Ta
L34S IFJe="F~THEM1392
LIT@ IFY1-2BETHENY=Y 1 =230 FOKES I 264
« 31 GOTO1IZ0D
1378 IFY1{ITSSTHENY =Y ] PORMESI2EL 15
1200 PORESY (4} ,¥1PFORESE (5) , 020 FOREE
Eiar , 1280
L3BS FORT=1TO38MEXT
1392 GOTOLZ4@
1395 POREIZIV 51 FORESIZRZ . S0 FOREDTD
293,53
1428 FEI=TyPve]
LARS AR=IT+UFs T4l
1410 B0=INT (AB/32)
415 1PS0=i Telnil=A0: BOTO1 420
FATE IFED=ITHENED=&5-64 1 BOTOI 430
1473 1FS0=1THENSD=A5~-121 GOTO1 430
1430 P=l4Zl4=0e50
T43S FORL=QRTOF
449 Bi=128
1445 FORR=QTOT
1458 IF (FEEE (F+L) ANDET | =B ] THENSYS4%
T2 RSl PY SR PRINT™ (RS =
1ATS BlIspi 2
1448 MEXTrMEXT
1478 SE=T4:8¥=3I2:L [ =8 ND=8
1475 LI=d) D=2
1400 B=120
1453 FORC=QTOT
La%d BLIC) =By =By
1493 MEIT
LS80 FiNEIDAT, 1G7
1583 PORKESIZN, 1

1510 POKESK(Th S PFOKESY (7)1 Sy

1315 PONESIZAT, 205

15330 GOSUBZoDE

15T TFcP= TrlMel TN

1538 IF(I8="U"ANDL] >0 THEML I=LI~115
W=EN~8

;Ef IF (=D ANDL [<F1 THEML [=LI+118
1549 IF {J#="L " ANDRD >3} THEMRD=RO-1:5
Y=8¥-8

L54S IF (Je="R"ANDRD: 71 THENRD=RD=1:5
YefYsl

1558 POMESE (T}, BE: PORESY (7) ,BY

1335 IF38<-"F-THEN1ZZD

1568 [FL1=0THENPFORESIZAT , 127 FORC=2
TO7 :FPO=EPC , B: NEXT: RE=1 1 GOBURI 299 6
oToiSed

1845 IFL 1 =9 THENRT=1 | GDSUEE 2905 GOTO1L

aw

1564 IFL I=9THEMRE= | 1 GOSLE Y 295 BOTOL
pl

1578 IF(FEEE (P+LI)ANDEL (RO =B (RO}
THEML =03

1573 POKEF+LI. (FEEK (P+LI1+BI (RO )
1508 SYSA92T2(PX+L] ,PY+RO) 1 PRINT= (R
VE) =:00TD1sD0

L1S0S POMEP-L], (PEEM (P+L])-B1 0RO} )
1578 SYBARITI(PX+L1,PY+ROIPRINT- (5
H @) =:GOTD1 688

1688 FORT=1TOLS®: NEXT: GOTOIS28

16%9 WM (SMWE BCREEM)

1708 PONESTIHY.P: SYS4939T7

LTEE FORUTTeR

1710 PRINT:FRINT=SAVE ROUTINE... 1P
RINT

1715 GOSUB10BR: [Fas="a"THEN] 700
1720 SYSATAS] IFST=0THENGOTOL 79
1725 GOSUBIBsA

173 [FAN="A" THENSOTOL TS0

1735 GOTOL700

174% REA [LOAD SCREEN]

1750 PORESIZAT.0: SYS4FITY

1755 GOSURTAa

17h@ FRINT) PRINTLOAD ROUTIMNE. .. 1P
BINT

1765 GOGUELEDE: IFad="4"THEN] 792
1770 SYGATATI: IFSTagd THENGOTOL T
1773 GOBUDLEAD

1709 IFAR="A"THENBOTOI 700

1785 0OTOLTSS

1790 RE = rPei A= o R TURN

1799 REM [MAIN 150 ROUTIME)

1802 PRINT"PREES 1| - CASRECTTE"

1883 PRINT™ B - DIBK™

18i@ PRINT A = ABORT™

1813 GETASH IF CASC ™ L ~ANDAST >0 ~ANDA
WA THENLBLS

LE38 IFaE=A" THENRT TURN

1825 POSIEZ . WAL (ABY

1830 PRINTePRINTENTER CHARACTER &
T WaME: = BYSA94TID

1835 IFPEEK (494000 514 THENPR IMNT : PRIN
T*MAME TOO LOND...~:FORT=)TO38E: NEX
ToGOTOI830

1840 PRINT:PRINT-PREPASE DEVICE...""
1048 PRINT-THEM PRESS R

18%0 GETAS: IFARC ™R THEN1BS0

1855 RETURN

1Res PRINTIPFRINTOEVICE ERFDR: 1"
18465 IFPEEK(2) =] THENGOTO 1 RS0

1878 OPENI B, 15 INFUTSL A%, 08, C8, 08
sPRINTEL, " 1" CLOSE

1073 PRINTAS;" “3B#

1008 FRINT-FRESS & = ABORT"

1085 PRINT= R = RE=TEY"

1098 GETAS: IF (A8~ A AMDARS » =R~ THE
HiBPOL IAT 1 T00-1 790

103 R TURN

1899 KEn CEND ROUT INE)

1900 FORC=GTO3: POMESIZAT, 11 HEXT1BC
=2 POKESZITE, 5L

1D FORC=ATOSD

1910 BETARY IFARC >~ " THENC=33

1913 MEXT

1920 IFAN=CHRE (|36 THENFOREDSE , 2371
FORESI249 , B PRINTOHRS (147 1 EN=1 1 RET
UM

VRIS IFARC D" T THEMEN=8: R =81 RETURN
1930 1FSC=11THENSC=2 BOTODI%AR

1933 BC=31

1948 PORESIZ® S0 GOTDIED

1T RER [JOYSTICK ROUTINE]

2020 J=PLEX (343200

2005 FR=JAaND1é

S8 J=15- (JANDIS)

W13 IFFREC > LETHERD #="F " GOTOZ2E5
228 IFI=0THEMGLTAS: IFARC »= = THENGOT
02ess

202 IFY=) THENI#="U" 1 GOTOB3D

2RZa IFI=2THEMIs="0": BOTOOE3S

20IT IFJ=ATHEMJS="L "1 COTOOBS2

2048 IFJ=ATHENIS="R " BOTO2RIO

4D COTOBBS

WS RETURMN

23T A=ASC (A8 =132 IF (A -BANDaC ) THE
P ] GOTOESE

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 Commodore 64 and Atari

Electric Dreams Limited, Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020 Telex: 337268
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T last, speech synthesis at a price you
n afford. SPEECH! works entirely in
software, tfaking up only 7K of RAM: no
hardware whatsoever is required. Unlike
other systems, SPEECH! has an unlimited
vocabulary: it will say anything you want
itto, and is simplicity itself to use. Simply
type in: *SAY | am a talking computer, as
easyfouseas123...andthe computer
speaks.

Adding a question mark to the end of a
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 buillk-in parser which
translates English words into ‘phonemes’
or speech particles There are 45 different
phonemes, and 8 different pitch settings
for vowel sounds These phonemes can
be used directly by using the "*SPEAK"
command (eg. *SPEAK HEH4LOW4), so
stress or infonation can easily be added
wherever desired. You can even say
foreign ianguages

¥

= .

Tel: 0532 459453.

SUPERIORA SOFTWARE LTD.

Dept. AU13, Regent House,
Skinner Lane, Leeds LS7 1AX.

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 — asimple educational
program

— says WORDWISE, VIEW
files efc

— moves SPEECH! around
in memory, onto
Sideways RAM, etc.

Applications in:

@games ®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
on disc

SAYFILE

RELOCATE

8 Al moil orders ane despatched within
24 howrs by first-closs post
®Ffosioge and packing is free
*Faulty cossetles and discs will be
reploced immedialely

OUR GUARANTEE

=

HHHNII]]||| we PAY uP TO20% ROYALTIES FOR HIGH QUALITY PROGRATIS HHI!IIIIIIII‘




THE BIG BIG HIT!

Join in the big pitch excitement and atmosphere of the World Series champion ship with:
% HUNNEH STEALS JHDME RUNS#FITCHER STEALS
and many maore al uthentic fun features of real American Baseball.

Imagine Software (1984) Limited « 6 Central Streete Manchester M2 5NSe Tel: 061 834 3939-Te!ex 669977




| .

G8YII¥ 0€S0 ‘RL (Papnpul a1 4%d) (NG 947 MYSIANSNIYT  ‘YoNoZ-e[-ap-AqUsy ‘UMD AL ‘AWYD THUL AV1d ALVWILIN
wioly dyqejieAe os|y ‘s}ONo [1ejar remyjos poob [[e pue SHINOMIOOM ‘STIZNIW T ‘SLOOY ‘SHLIWS H'M W01y J[qefeAy °LvA Ul G6'6%
oud ey _uownuﬁﬁsu.. :EEEOE: LAHIAMMOY Y., :m!ﬂﬂ-b@: :Ea:#m:stmn: :EG!EH.—: ..L.—.—GEE:@: :zaﬂuﬂ.__u:

¥9 THOAOWWOD

INHT IHL FH 4 1wt

JAITY-aY3a

LESTUIR E

E.EE: |

AYHISWY
WAYLYAS HIYVTIONIS M8 WNYLIAJS HIVIONIS N8y

nﬂli-u-m..- AL = -&}u
!Tf = 04 o _.m_i _,
- culw_q - Aan

r.|




' The ultimate AIR COMBAT EMULATOR

perfomance combat aircraft,

ACE-EXPERIENCE ITNOW!

Cr16,0x128, CVIC 20
(+8K RAM Bxp).
Amsirad and

s ~vailabie fromBoots, W. H Smiths, k..’ . .ﬁg%m_.l-ﬁ.mof Frazer,J Menzies, ool
=rJerfor£10.95(£9.95C16and VIC . _ + = WAMEparsion)toCascadeattr= coove
240 roffine call 0423 504663 (be sure ic = "= “pe of computer and game requ &<




Microdrive

* ADDICTIVE ARCADE ACTION

from
* CONTINUOUS MUSIC AND Arcade adventure Iro

ient Greece.
SOUND EFFECTS e g 2y anca )
CeENERTIDEIRE I AL tes.
* UP TO 21 MOVING FULL SPECTRUM + 48K Qe CUOBERNV .
Highly detailed graphics
COLOUR SPRITES e s
* ONEORTWO PLAYERGAME STARSTIRINE 1 and g i
OPTION i e (Unlikely to be
* JOYSTICK/KEYBOARD SHADEC RG] il e
Vs, 7 Forget just vector graphics. Now you can have real
O, e . Real arcade action for your QL. shaded 3D, solid objects that pass behind one
s UStpy  7. Surreal adventure. another.
“!-—:{--;. eI, : ] A knightly quest astride a A space shoot-em-up which is more addictive, has
g, Mgy, powerful mount over uncertain more game and has more powerful graphics than
t; A, 7 terrain. starstrike.
Jusg 7 L/ ALL ACTION ARCADE GAME
a “HMBng



The Gates of Apshai
loom before you.
Many advenlurers
have slood here and
pondered their tate,
Will you plunder the
grand treasures 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 lorth
equipped with the
finest swords and
armour leaving him
mullering oaths and
swearing you stole the
lood 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 sirength
and inlelligence and
lne Keen nose of inlfui-
tion lo overcome the
evil and power of the
Curse of Ka. The
monsters roam aboul
— fombies, Ghouls
and the territying
minions of Apshai the
Insect God. Giant
mosquitos, wasps,
ants and beelles
suddenly altack, biting
and clawing. This my
friend is adveninre —
classic adventure from
the Dunjon Masters at
Epyx. Welcome Lo the
Temple of Apshai
Trilogy... you're just in
time for lunch!

P 1he Complete Temple ol Apshai Triloay : Temple of Apshad
Ihe Upper Reachies of Apshai and [he Cirse of R,

12 0eve
P ren Corapdiic
it Ll of Char

Is. 508 Rooms With 37 Termilying Monsters!
%, Enbanded Sounds, Taster PLy! P One Player
it lees — The Inn-Keeper, Fhe Dward. The Mangic User il

The Cleric and more!

& Scrvens [om Commoadore 64
Version of gaime

GOLD)
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~— Cumana,
[Dl Europe’s leading supplier
| >iof floppv disk drives and the first
manufacturer to win BEAB approval
10 BS415 for electrical safety, now have
an even wider product range than
ever before — whether for the BBC,
Spectrum, QL, Amstrad, Apple.
Enterprise, Dragon, landv, Electron,
Oric Atmos, Cumana have the best
- quality drives available.

PL:-’“’B C
m?Gg’ range n-;l':. cgtg:lrasna :

“much more than just disk drives;
_ th:re s a growing range of ucmng new

_ fﬂ-fg",’iLBR

“Products worth
shouting about from

‘computer products designed to. upram

and extend the uses of the most
popular micros. Pmducts like the

‘Cumana Upgrade —a Major eXpansion.

10 the BBC and QL micros, enabling
real-time minicomputer performance
with .SMb of RAM and high level

applications software. 10Mb and

20Mb Winchester systems are available

for both the QL am:t BBC using
Upgrade..

ﬂ? T__]_n-rp- s 1he

Tiew, improved Touch Pad

n;ju

= g:aphn. input device with powerful
'Scrcm&:us[ software — an infinite

'mner.jr nfgraphj-: design or artistic

'”

uses fﬁr the home, hu*;:mss or
'cdul:atmu, takmg' vou another step

towards the professional league. Ask.
us aboutt the new Touch Pad library!

= |

'GT\NE}F Also new and
50 cxc!usw-: to Cumana 1s Pocket
=2 Wcrd::tar— a full implementation
ﬂf Wordstar & Mailmerge, the

industry standard word prm:t:ssmg
package: Thanks ro Cumana, 1t’s now
available to you, ar a price wuhm every

USers _p-ut:kct‘

Cumana the very best name in memory.

it



“And
so are the

prices!”

CUMANA COMPUTER
PERIPHERALS -
THE VERY BEST QUALITY
AT THE MOST
COMPETITIVE PRICES.

3", 315" + 514" disk drives for the BBC,
Spectrum, QL., Dragon, Apple,

Amstrad, Enterprise, Electron, Tandy,

*\‘ Oric Atmns prices from £89.95 to
£255.95 inc. VAT.

< Cumana Upgrade including software
! suite for the BBC + QL. from £795.95.

QFS (double density disk interface for
BBC-B) £79.95.

& j Cumana Touch Pad only £49.95 inc.VAT.

_ Additional Touch Pad Software from
£4.95.

- Pocket Wordstar £119.00.
L\, 5V double sided double density

‘&= diskettes (10) £13.95.
314" double sided double density
diskettes (10) £29.95.
~.  Cumana disk interface for the Electron
| J-' ~  (double density) £74.95.
== All prices are inclusive of VAT,

CUMANA DISTRIBUTORS

CEM Micro Computer Services (Belfasl] 0232 2441]
Silicon Express (Leicester) 0533 374917
Thompson Cook (Birmingham) 0527 25000,
J.S. Simnett (Kingston-upon-Thames) 01- 541-{495
Microworld (Edinburgh) 031-557-4196,

Hugh Symonds (Bournemouth) 0202 26535,
Eltec (Bradford) 0274 722512.

CUMANA®

CUMANA LTD., PINES TREADING ESTATE, BROAD STREET,
GUILDFORD, SURREY, GU3 3BH. TEL: (0483) 503121

Save £20 on
the M'TS0 +

printer

= QUALITY PRINTING FOR AROUND £199

From Europes leading
maltrix printer
manufacturer

(1 80 column, 100 cps optimised bi-directional
print

O Expanded, compressed and bold print plus
italics

[0 Dot addressable and line graphics

O Friction and wractor feed

O Quuck rear facihiny

O Easy change cassette ribbon

Now the MT80+ from Mannesmann Tally is even

better value-for-money! Simply cut the voucher and

hand w your nearest dealer upon purchase to claim

your £20 discount (inc. VAT). Full information on the

amazing MT304+, plus the name ol your nearest

stackist is available by ringing the number below

el e wl

I II-. Ild Mally 'nr II IJr.c

simann Lally J|| | 30ik
ailabsde fross M !

[ 4 -‘ (0734) | MANNESMANN
791533/791619 TALLY

B e B e e =1
Vo ]
e i
: _THIS VOUCHER :
; ENTITLES THE BEARER ]| §
: TO £20 OFF THE MTS0 + i
: Please compleie all sections below in Bock capials ':
1 O vosi her per printer: Ofer ends March 3 1a K86 1
:I ! Name — Auldress — :
1 | 1
I 1
:: Printer Serial No Spgnatune :
,____I!ZL||L|||| il ]

i

1

'

]

]

I

]

J
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Best Price for Best Prices for
/Ik ATARIHARDWARE BL
ATARI in the UK, ATARI A:EE LB(.ISKS

Top Quality 5% Bulk Packed Disks
{Hub-Ringed and in White Envelopes with & Lifetime Warranty)
Atari 130XE Computer £159 95 FREE!!! Plastic Library Case worth £2

{with a FREE ATARITOUCH TABLETI!) +E3p&p when you bl-l}' 10 Disks

Atari 1050 Disk Drive :
(with FREE HomeEile e ger, Payoff ' & 1-69 s FREE!!! Perspex Disk Storage Box worth
p&p

Adventura & Demo Disks) £10 when you b“}" 50 Disks

Atari 130XE & 1050 Disk Drive ,2
(with FREE Home File Manager, Payoff 10—5%4" Single Sided/ Double Density 95
9 e B
Adventure, Demo Disks & £259 95 Blank Disks (with FREE case) + L1 p&p
10 Blank Disks FREE) " Fopap
s 10—5%a" Double Sided/Double Density £ -1 3 3 95
Arari 130XE, 1080 Disk Drive Biank Disks {with FREE case) + £ip&p
& 1027 Letter Quality Printer 95
{with FREE Atariwriter & 10 Blank Disks] £344 FE3p&p 50—5%4" Single Sided/Double Density £ 49- - 1
Gonds desgboherd : SAME DAY — PARCEL POST Blank Disks (with FREE Storage Box) +EXp&p
12 Manth Waranty : ANY PROBUCT FOUND TO BE DEFECTIVE WITHEN 13 MONTHS OF
PURCHATE WILL BE FEPLACED — FREE OF CHANGE 50 —5%4" Double Sided/Double Density £69 : 95
Blank Disks (with FREE Storage Box] . +E2plp

COODE CESPA TCHLD - Swims day 191 Class Poat
MONEY BACK GUARANTEE : B you sre nal completaly

o
satrafiad with yaur purchass wa will sither sxchangs .:-',,9,
vour disks or giva 8 FLALL REFUND — that'a the
~ F o il -3
% Please send cheques/postal orders to : %ﬁ’ 7
Compumart, (Dept Y () =

% 71 Gracedieu Road, Loughborough ;ﬁ. 73
Leics. LE11 0QF AT ":ﬁti'

TECHNICAL
SUPPORT

TEN MAGAZINES
PER YEAR
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DISCS OF
DEATH

Can you retain the tithe of
Disc Warrior Champlon?
Or will you, like 50 many
bolore you, die by the
S, T LR 3
dimensional graphics

teat your skill tgithe Gimit
cagnl,
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INTERNATIONAL
RUGBY

You can play for any of the
Home International Teams -
plaving for the triple crown or
even the grand siam!
Includes every leature you
would expect rom this
excellent arcade simulation
rugby game

e el 29D

ASSEMBLAGE

Four new and priginal
games on this big value
tapet As Harry tha Hare,
can you outwit Farmer
Giles to eat his carrots?
Pl vy rbrre TH iaalaiifel
ol doom as Mutant
Monty, Then rack your
brains over two excellent
adventure games

ZX SPECTRUM 48K

ony £8.95

WEB WAR

Flying at incredible
speed, you must save
the people of the "black
widow' Irom the tyranic
aliens

etecrron £4.95

N S

NEW RELEASES FROM “THE HOUSFE”

ALADDIN'S CAVE

In this excifing arcade/
adventure you must
overcome the avil wizard by
callecting objecis and
spells which allow you 1o
claitfmfdan abia L |
liteforms. Explore the
strange Caverns in your
various bodyforms: as a
man, a bird, a dolphin, a
monkey or even a genie.

o "£6.9
aes - £7.99

BIG BEN STRIKES
AGAIN

The world-famous reporter,
Ben of the Chronicle, has
beaen sent to the Houses of
Farliament to plece together
a big story that is about 1o
break: To obtain his story he
must approach the
politicians. exhanging gifts
for the leaked information
Can you recognise Maggie
lurking in “lthe house’, or
Geofirey Howe, or the many

oiber ce1el'g:;l!:: here to
hauntyou. ¥he game
includnaa screen kit with
which you can totally re-
tlasign your own screens!

dSEEGTHU M Ee‘g 5

ARTIC SOFTWARE
is available from all good stockists - or direct from
Artic Computing, Main St., Brandesburton, Driffield, YO25 8RL
DEALER ENQUIRIES WELCOME - TEL: 0401 43553




YouU

LLASSIFIED

6613036

Contact: lan Faux

ADVERTISEMENT RATES

Copy Date December 20

Linage: 40p per word

(Min 20 words)

Box No: £7.00 extra

Linage advertisements are

prepayable and the order form
ublished in this section should

completed and returned
with remittonce. Credit Card
facilities are available.

Display — rates per scc (Min. 2scc)

One insertion
Three insertions
Six insertions
Twelve insertions
Display advertisers should
preferably reserve space by phone.

Britain’s Biggest Selling Home Computer Magazine

ey
RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT.

Closing date for Classified
advertisements is the 20th

£10.00 Dec. for the Feb issue.
£9.70 Post to
£9.50 Your Computer, Classified
£9.00 Department, Room H211,

Quadraht House, The Quadrant,
Sutton, Surrey SM2 5AS,

Amstrad, Atari,
formats), Electron, Spectrum. For free list

SPECTRUM MACHINE CODE SYSTEM

ASSEMBLER, DIS-ASSEMBLER, TESTER'DEBUGGER, OM-LINE LEARNING AID
with teach yoursell machine code booklet.
Qptions include wing mecrodrive, printer, hex or decimal numbers
A different approach giving a highly uaabie package . . . the MORE IMpreisnee part i the test dch.,g
festures . .. invaluable guide to the secrecs of the Z80 (Spectrum CPU)" — PC Today july &

"It sewrms 0 have sbsoluely everything you could potiiiy want for rmachine code . . . much care is
taken in the mamal in making the code ax Basékc-like 33 o= PO Weekly 21 Mar B85
Caszette L7, ;? Microdrive Cartridge £9.75, Overieas + £
Orders with PO/chegue ta ROYBOT, Dept. YC4, 45 Hullbridge Road,

Rayleigh, Essex 556 FML. Write or tel: 0268 771463 for leaflets. 611

SENSATIONAL postal softwans bargains for
BBC., Commodore [all anywhere, stars, planets,
SAE or phone Teletex Cleckheaton  Pr 4 Park Lane.

send
0274 875209,

rAMMmes,
Statford.

COMET shows the sky at anytime from
Haleys comet
ghown. 48K Spectrum £4.85. Astro
Haughton,

WDSoftware

FOR THE QL

Lindales Eled aedl Poase (5 509
PRPT 60 dle DiFflecicery of vetwe & O Sk drreie Ser
by LOAD COFY o PRINT 40 S5 coboaegboy 1 -
isflewa Por nemeaskes). Woiply ROMMATONG o
Eravant Coerupting by steetching of tepe. TOOLLS 1n
give dEied, mumbered moduled n piogram
deveiaprard. FRUNE o flad 1o reshie iobis jore
by DELETES &l ol irgnatagrn o QUL fis U
w1 & LETRA RECROCEES it o yor Tpegtnas
]l

WD Usiliniss for CET O-Disgs (25 o8} (Bads 083
A wbowe, with evire widigs, T00-Tie capatiy, fos
CHTCorgnarrate BaL Dyilmmd AND wp b oo gulin

meCriirives. User frandly temetarers. Updote 1ot od
For 200 (07 2% outiads Durppsl

Fad O |56 ad) IBana L8}
SO0 vaelad OL redererces m ar ARCRIT Ble oo long
B0 shane Cariradge with other sofiware]. Algo ARCHIVE
T search e ograen

FOR SPECTRUM/OL/BBC/ELECTRON
W Mgrss Tubos ihase 4]
Foorr pbaoln bagenrar 13 baryona YA Bnd AShsbiur
Pupden recaiving Adussn rch. Ser s 1oyt el
el (410 weprml. Laarn lres sngle chadacian, via
GRUDE il el BRRCE DB PRRAST B hENCRE
ABCIEILE SRBCT] 10 Pl WRite Biven wihal o
P, (P CHECK B0 Scoaan of Prraed 107 sgaech Tor
Spartrim with Cuvsh Micrsasssch], Alss gan

Feiage, e Mgurea, lEers & Famed

LETTA-HEAD PLUS DUMPY

personal stationery, letierheads, orders, iecepts,

w Library of 25 difforent famis!

w Fast, compied, font adibor,

# Froportional spaces.

# B dilferent characier sines

w Block screl, Bverse and wase,

* Variable thicknes bex functes.
 Impreved graphics fee logo design,
» Special carsetie label opion

* 18 delberont prast saned.

« Many more leatwes!

Pricec £9.00 cassette, £10.50 cartradge; Updates
from origeaal LETTAHEAD £2.00.

FOR SALE, BEC model B systom —

cLASMA

For consultancy, advice, systems saes,
customised software, Iraining, support 2nd
maintenance.

CLASMA SYSTEMS LIMITED,

10 BARLEY MOW PASSAGE,

LONDOMN W4 4PH. ENGLAND,
TEL: 01-994 43%5 TELEX 8811418,

An ENTIRELY DRIGINAL wiility program for the 48k
Spectrum 10 desge and prnt yom own busests Dad

Esbalz snd posters. Tha PLUS werson now inclodes:

£12.00
including disc dritve, 8502 2P, colour monitor,
printer. softwarne. Details on (0256) 464889,

| S

AR the soreen dumpt yoo will ever need! Ko seed
10 uaderstond aoembler, pai folow the meoy and
DUMPY creates the machme code, rolocates it sed
sived it lor yew!

= Cigales code 10 2o any program

» Primts any portion of the scrie.

w Ug o the foll 24 lnes!

w Sogle, doubde o quad desty

w Mese widths and thiew heights of cutpat.

w Plain black snd wheie copy.

 Or shodpd colow epreassiation

+ Tab to any postion en paper

w Masy more features|

Price [7.50 eacsette, (900 cortidge.

Both LETTA-HEAD and DUMFY drive Epzon type printers Brother, Star, M.T, Shinwa. Smith Corona,
Cemtronics, wic | wir Hilderbay, Kempston, 3&['!;.-;[“. Murex, 'Waladeve, Interface 1. 7X LPrast 0. gad
torfacs

Bradway Software (YC), 33 Conalan Avenue, Sheffield S17 4PG

LAS AMSTRAD “TOUCHTYPE"

- educate your fingers.
Tape £6.90. Disc — £8.50. Send SAE
for special offers, liat, Lingfield Advance
Software, Plaistow St, Lingfiald, Surray
RH7 6AU, Tel: 833860, Telpx; 95598

Addictres trainer

| gosun g

HOME ACCOUNTS. Put your houss in onder!
Probably the best home use fof your
computer! Comprehensive coverage of bank

accounts, credit - cands, HP, etc. In

bkt

accuracy check for all iransactions. Project
cazhflow for pry penod ahesd. Available for
CBM B4 or VIC-20 £8.45 or fiee details from:
DISCUS SOFTWARE. FREEPOST. Windmill
Hill, Brixham TGS 9BR, Tel: 0BO4S5 55532,

FOR SPECTRUM 48K
W Dindar [microdrivesdiac analy) Mese [ED
Foo CHEATNG # Crimieeords, Finds mosy g leiten

Typewriter Interfaces

sohvas Bnagreme of INAIE wordl, 12,000 woed ADD ON TD THE
wosabulary 10-dear word sndng = ATIT Mo ﬂu'm. H‘!-‘
R OR HERMES TT21
Tradewind [ase C4H ELECTROMIC

Ealong drpdusy 1t Fagy 2ma with Qrashic forpedad TYPEWRITER

Jwreay Clusdt ihasa L) AND THE

Tast sdhveriued veeth Beegeral aod the Dragon Basad EII'#I':EHF

on ganwrs fofione of the Inlend or Jeraey. (Mot on THESE FEATURES

SPFOOS)

FRICET Gasl Ewrnpm postogs = shawhers add £15
Connafini = bais e amly 51 o Dpanirem Marwibivm -
m&-h—-ﬁ“:uln Negpars L] ER TERMINAL (True K58)

ek i pitrasl. Sk @A TELEX TERMIMAL waing the Duplex
el farmad whes sideieg ACCPES Warierasd weliame

et TEXT modems

T 06 PrOe ER O BT 9 DV BT
v bads .. WO Utibtias snd Maiss o mecrodrive
e £1 158, But IMBOSS F 1o e GBS Seanttrumn L]
Pregrami om g medies, Sond YOLUF cartridoe and
B prce. St FORMAT & FORET giu peres e s T
rE Ty

WDSoftware (YC),
Hilltop, St Mary, Jersey
Tel: (0534) 81392 708

pary Predarn |

DUPLEX

Liscestersiore LE1T SJP
Tel: D455 202154

®A DAISY WHEEL PRINTER for your computer
COMPUT

@A COMMUNICATING TYPEWRITER (MAL-TEXT
PRINTER using DIALTEXT modems

COMMUNICATIONS (UK) LTD

2 Lewre lane, Dumton Bazsart, Nr Lutterworth,

DAL

778

NEW! SUPERUTILITY SU+ NEW! NEW! 502 ADVANCED TAPE TO

iz ALVANCED b the tnatuws M/D UTILITY NEW!
# Doty « AJORITY of ' > mmm trasater virtuaily ANY of wou b
PR with this but ser

® Desis with High Baud Rate progama — u:lll.lhmlt I:hgnwl:-:m tomatic method for best

conwerts tham o sormal apedd  mady
e trarader 12 Mt ixwmwvnwt»mhw

& Duals with alngle of multiple part pregsma -

mints and tipa and infgimation o
all in cne man e

- 1|'IJLL Technical Section 10 bBelp you
undealared o Cheary the: Dl wily 10

ST PTRACT GBCH IR
& LARGE mymbpr of spmplps of programe
B trandSered i micmdove — il hully

& Dby wilhy ATl dad ior Poadetans Tiles.

& Contging INTERGRAL HEADER READER
® Deals with VERY LONG Siles (up o 4300

bytest} expiaiend.
- & FAEE Headsr Pesder ancd Feaderess Biook
Bender

UMBEATABLE VALUE AT ONLY.- P8 finc. PLM 'mm 3 e
W, il ey tradtona

1 YOL AR REALLY SERISUS ARSUT TAPE TD MICRODRIVE TRAKSFER — THIS IS THE UTILITY YOU MUST
HAVE! BUPERE VALUE AT ONLY: [505 (ae P4
NEW! 5L2 ADVANCED SUPER SPEEDLOADER MNEW!

Wﬁwlwmwmﬂhmhwmwmhmhmwmm

tin incliipmnsatle youl cabaatie hased pREgTETE will oad w B0 THREE fimes lasier than rormal, ag:
o T e I LB st {EADER READERMEAGERLESS

0 haefp o, and M will Correnrd even B Liiest progeerss. Comiplate FREE HEADER RLADLRAM

amcufuummnmmarw.w:w ECTLLEMT VALUE AT- (505 fnc. PaP)

D, s wm_mhm%

ﬁ Euup-dlh PP PER s T
B For Lt Rl ] Dl COARSTIS o W e 0 el O e B — 'y, ol
“updale” Sared o Tl cutariogus of B0 Cur SIctum piltes — Disase =ark eesiioe ! s

477

THE BEST SPECTRUM TAPE UTILITY

126 YOUR COMPUTER, JANUARY 1986




DUST COVERS SETS FOR
AMSTRAD CPC 5128, 464, 664
£6.95

*Matching procled 1;I-cu'l troated with anti-
static infsbilor. Redineen/ilve piping on
mt:.nllor cover, AMSTRAD CPC on keyboard

'Pk-a.u state model, colour or mond
Cover for T.;II:I,JI'II!]-EFI'I-'F.II'!'IH E7.50

Prooled pabe grey nylan plped n Red with
NamE N Doasd.

Cover for other compulers

I|I.|||:hlng gmn'flq ﬂ]-lurr 'lmh igning piping
A N on keyboard: B RMg
£4 95, mHODGFIE EDLMTM SANYD,
SONY, TOSHIEA 185 In black but

unpliped: SPECTRUM Plus (250, GL £3.50.

Matching covers for Prinlers

Amatrad DMP-1, Canon PW 10804,
Commodore MPS 801, Epson FX-80, RX-80,
L0, Mannesmann MT-80, Shinwa CP&D
CPA-B0, Tatung TP100, Taxan KPB10 £4.50,
Brother HRS £3.50 and Juki 8100 at £5.50.
Fad full range, Including business maching

cowers, pleass ring of send 5.AE Prices
Inch.uﬂ UK delivery. Europe al 50p, abrosd
£2 (Minmmil]

BBD EﬂHPUTER DUST COVERS
39 MANSE AVENUE
WRIGHTINGTON WNE 9RP
Telephone 0257322968

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.

TRAADE ENQUIRIES WELCOME

ORICT & ORIC ATMOS SOFTWARS E—[
OVIR 100 TITLES AVAILABLE
ALL AT OebCOUNT MRCEE & g ohE ATHOL (oo
£l Arpsa OO0 Witk Eatderte Jhrambe Show
Jrmpry gt Pgiges Bima, Mafgreas vl
% %0 Crbbage. Frogts Cgmmempndar Guger Fups
% 9% Craea B Cogger Dedesas Fovin Ovacuiey. Bavange.
Db trsatgem Galwa-srs. Sgrrgr Afps s, Sedan Ll wf
B, b Geam Warpsd biv gy Moo= M
Fas Blagis Fes g Splen Scune Deew Sonm y Mt
Spwcat Opa. Tioulis in Buacs, Litemd Jone, Jiduvemy ek
P
F D Amarn Cpberemger B b perreenie Crodgels s @ogfeis
Cvend Chinhiiys Periinen, Paoow 3 Trecsafar Dol Goditus:
Papgemed 11
(6 9% Cotmgonc, Clavhs Maceg, Mpmsy Wew, Lpsis
Sougiv . d Gy Chesiomn
£F B0 o Juwes, T AT, Aiergey Eofuercted Bkl
11 S0 Aawtor, Brcoed Bosk, O Cale. O Mo, Qo
Fost Ong Bpie Deos Bpgesbar & hal kel
14 95 T Ol Adeestioes Wrmmg Tynie
Dt Cowers (259 Om OF Bouert S [4.50
ATMGE WAl &5 PRINTTE {75 % i oabie
gt Ereew CIT9 9% Dot Labrmaen Fusws Lol
Eriitry Te 0.0 SOFTWARE Padin bl UK PP
TTN wheniy L B PR
g Lasas. WSS WY Tel POTRT) ATEROR
Creppasd Pusie Sdd L. Dwais (1 Dorass pae cam
Virew o Phaw b FRIT L 784

1986 Games

Games for the Amstrad, BBC and Acorn
Elgcitron
nu ... Kill your opponents 10 be the anly
SUNVIVOF ... = - E3.50
The Heist.. Fisl cars, nxplmwm ey
af jaal. Can your rob a bank £31.650
Both Cames.......ccocoovinrssssssses £5.00
Send chégua PO ro:
MRJ. 64 Reva Road,
Broadgreen, Liverpool

AMSTRAD

AMSTRAD CPC 464/664/6128
DISCOVERY

details

use

A
M
S

T

R
A
D

THE SERIQUS 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 1o

orI-H0OZ>

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 relable service by
qualfied engingers. 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 cenire

ZX-81. s e s s A
X Iﬁh RA‘\-*] £ ....,..EIS 935
ZX Interface 2.... ......_..._._[IB.EIS
X Interface l.......ccocrnnesen-E17.95
TX Microdrive.......ccoeansannns £17.95
ZX ‘F‘-pn-uum._ AR ¥ i 1,
ZX Printer.. et 4 A
Sinclair QL.. frrTtE ] A

16K 10 45K Lpg,md ........... £26.95
Ao BBC, C6d, ORIC, DRAGON,
ATARI & AMSTRAD
Ring 0234-213645
* Av 34 day turnaround * &
month warranty
= All inclusive price * Free
eshimalcs
ZEDEM COMPUTERS LTD
2 Kimbolton Road, Bedford,

MSK40 INR.
(Trade and overscas enquiries
welcome) 758

BLANK CASSETTES

WITH LIRFARY CASES

c19 15 c20 C30
1m0 380 4,00 4,15 415

7.00 7.20 .35 1.50
50 15.00 15.20 15.38 15.50
10 27.00 28.00 29.00 29.00

Fulty snclussee (CO0 §50 extri)

Superor Tapes. Don't Serile dor Less!
-

5% DS/DD DISKS

Marndpctyrnd by Memosss. Fasrdorced Comren
0 for £13.50 v Plaare Siorsgs Cans

- - ®
RING US ROW! j0733) 695004
LHHWEWMIEES1 ¥C)

IF YOU LIVE IN

SWEDEN

FOR ALL YOUR COMPUTERS NEEDS

NIMAX

DROTTNING KRISTNAS VAG 13,
114 28 STOCKHOLM SWEDEN

08/102703

FREE MEMEBERSHIP
SOFTWARE HIRE

® VIC-20 ® COMMODORE 64 @
& SPECTRUM @

SAE FOR YOUR HIRE KIT

VSH (YC), PO BOX 65,
NOTTINGHAM NG1. ,,

PLEASE STATE MICRO

FIVE SUPER
GAMES FOR C64
FOR ONLY £12

Box for the CO4, Car Racer, Space
RAun, Space Target. Battleship,

Five Super Games for only £12 on
Cassette. Don't loose this Super
opporunity.

Paymaenbt must be made in Stading
Send Chegue or F‘:M.I.tl C:mef o

FREE XMAS GIFT
WITH EVERY CATALOGUE

Send £1 cash for our cataiogue of the
best software for the Amatrad, BBC and
Spectrum
We'll send you the calalogue, with
detailed reviews, what the critics say,
Ioad times and scresn shols of the soft-
ware we have selected as the bat of its
kind. PLUS avoucher 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 8710 824

PERIPHERALS
ACCESSORIES

Hancsmasschng

IMPORT/EXPORT - TRADE ONLY

we stock all well-known brands all the time

HOME-COMPUTERS : Commodore, Atari, Spectrum, etc.
: printers, monitors, disk drives, etc.
: diskettes, joysticks, interfaces, ink-
ribbons, etc.
and we are always looking for importiexport
connections.
IF YOU WANT TO SELL OR BUY, PLEASE
CONTACT US T40

ECTF;:;:N Kruiswaal 3 - 1161 AL Zwanenburg
., Holland - telephone (31) 2907 7102

telex 10246 ectro nl

ASTROLOGY
for beginners
only £11.50

A Starter Pack comprising a simple
program to calculate a horoscope,
an introductory booklet & 2 sell-
teaching programs (how to
ntérprat the horoscopa)

No previous

knowledge required
Spectrom, BEC/Eleciron, Oric, Dragon,
Tandy/Gense, Commodore B4PET, Aran,
Sharp, Amstrad Schaeder, Colowr Ganee,
MSX, IBM, Apnicol, etc.

many more programs for
exporionced astrologers
also other micros

Cash with order (add S50p
outside UK) or large sae for free
catalogue to: -

ASTROLCALC [Dept YC)
67 Pesscroft Road.
Hemel Hempstead, Herts HP3 BER
Tek 0442 51803

BLANK CASSETTES

gummmrgingmvw

I Carsse great budget prices

in boxes of 10 with labeis,
irilay cards and library cise

8 E
O £345 CICIRET,
CUCIS ES7S

BASF FLOPPY
Prices of boves.of 10
5% Single adeTouble dengaty E1995
L)5Va Doubie sidaDoubie density E2185
15V Doubie sdefOuad denaty E2875
MICRO FLEX1 DISCS

Price per unit

13V Sngle si0e E400 each

15% Doubse ssioe B4 75 each

inchcate quantity of each product
e i Doess Fre delnaery LB only
Chequa Endigsed for £

NRAME
ADDRESS

PROFESSION AL
MAGNETICS ITD

Cassene House 525 Hunsiet Foad Leecs 1510 3YY
FREEPOST Tl 0532 706066
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\\ WET ZONE ..,

classical arcade action
— fast, addictive, skilful

only on MICronet. BI][I

or by mail order

h";-r'f Send £495 cheque,
o cash or postal order 10
u EVERISS SOFTWARE

The Mini-Vac is a vacuum cleanar in miniature, It fits in the hand and
comprises a chrome plated metal body, which containg a surpnisingly
powerful mator driven by a PP3 size battery (not included). There is a
choice of two tubular nozzles on which can be fitted a large or a small
soft bristle brush and a dust collection bag with Velcro flap for emptying.
When used as a vocuum cleaner it was found to be ideal for dust removal

37 Linkway. Denham Green.
Uxbridge, Middlesex UB9 SNL

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. —
: " NEWI aA_F_.1. LI " .
Has many other uses: for blowing or removing dust from stereo and video . oo g 1t SPECTRUM TAPE UTILITY 007
equipment, cameras, lenses and enlargers, e u Gvmre \buw mmﬁmw
= bull-poren  evbegesl edtes, iterlace-1 and YO mmm - o
OFFER PRICE £8.99 incl. 15% Vat and UK P&p S Wiairinici campatide LUDEesior s weixie Cake bwo solder poaE,
N - L i S Tl i e et B urfe gD 7
(Do e Yoor Computer Mirs-Vae Offer, 48 Beauchamp Phce, London SW3 TNX waing coupon or sxnenpia. Por aady £18.00 e - MMTH?WMT 14;.-,:
©o0y o plan pager. Adow 0 10 28 days or devery, LK addresses only. Closng date 31 12,85 Chegues i RUOR fot Banwih St Baldwin, 11 Wiloughby A Lenton, Mottm,
should be nade parpadier to Your Computer Offers. B Vat recenl 5 required i 15 essental 10 2y 50 when PO Bas 148, Londen 5917 S0 NGT 2ER
ondereg
AMSTRAD * ATMOS # ORIG-1 .
— S— S R S S S S—  S— rhe Puhhﬁh‘ﬂ"ﬁ ta-k& aII
Coupon to: YC Mini-Vac Offer, 48 Beauchamp Place, London SW3 1NX SOFTWARE CLUB raasonable care 10
Mine-Vacs @ £8.95. Chegue enciosed £ Hundreds of titles avaiiable — Excellent ansure that classified
splection. Also, popular sccessonias and .
wtilities for the Amstrad available for sale advertisemenis are
a1 digcount prices. genuine, but readers
SEND SAE STATING COMPUTER must satisly them-
28 Boechlay Drive, Carditf CFS 35N, selves that they will be
obtaining what they
MOTORIZED gearbox — two motors, clutch raquire bem‘r_ﬁ' entering
AL k] and housed 8 plastic case £9.50 + into transactions, parti-
s R A e T information to control sach motor via cularly il they involve
BUSINESS PRESS INTERNATIONAL LTD, computer 8.9, CBM 64, Wheeis £120 soch. fitia ks OF taoney.
Ragistered in England No. 151837, Regd Office: Quadrant House, The Quadrant, Unisoft, 31A Church Road, Burton Joyes, e
Sutton, Sumrey SM2 SAS Nortingham, -

M

COMPUTER ORDER FORM

f.f,'f',:’f:'ff, EE:?:., PRl T Please insert the following advertisement in Your Computer Classified Section
Linogs PLUS
odvertingry thoukd i forem
st i’ "““.....":f.f, por-rsdengonod LINAGE |15% |TOTAL
paid for i aved in odvartisement, Bos Number VAT
if revpaived i £7.00 axiro.
gnh*plur — rotes per scc [Muin Tece)
osteramivirun U o £12.00 |£1.80[£13.80
Six insertions 3 £9.50
Twalve insertions £9.00 E£15.00 £2.25|£17.25
Duspiay scvernigers should Drowedé Sepavale
A WO % SOUCY I £ £18.00 |£2.70|£20.70
Method ofpayment . .. | £21.00 | £3.15]£24.15
e o e £24.00 | £3.60|£27.60
PO 1
‘:""“ i £27.00 £4.05 | £31.05
A io e Fapretbiness Ciub o £30.00 |£4.50|£34.50
bolow

as

- - 3 C r
I-a....-u.-- . @ No. of insertions requlredDan No. required YES/INO
Aies]

UERECERFRTTETLTT oS ovomes:..co o,

SIGNATURE

Post to: Payment by credit card please state address card is registered
Cut out the arder form and reumn
ogether with your remetance to: Daytimetel.no .......... ...

Classfied Department, Your Computar,
Room H211, Quadrant Housa, The
Ouadmnt. Sution, Survey SHZ BAS. THIS FORM SHOULD BE RETURNED BY DEC 20 FOR THE FEB ISSUE

Company Registered Number: 151537 [England) Registersd Office: Quadrant House, The Quadrant, Sutton, Surrey SM2 545,
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M-"A

EL Gﬁrﬂ:

__-_
including PARTS - INSURANCE and P &P
N O H I DD E N We don't give you a between price and |et you guess
the bill, we give you a 100% fixed price ND extras. We
| don‘t nééd 10 Doast about our senvice, we have
EXTRAS 1000's of customers from all over the world hight
delighted with our service and help. Only.
minutes Frurn Manchester Centre. BBC. Commodore &4, Vic 20, also repaired
call us for details,
Don't walt 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 = MOSTSpectrums repaired within 45 ménutes.

Compiter ENginsers. * A Micros insured for returm journey
- snnmhmmmgu:mn:eeon Jl‘-lllpatﬂ *  KEyDoIrg fauits only EB8.95

# International Repair Company. We repar = Schoolrepairs undertaken - discount availabbe.

& F_ﬂm

g mﬁa;;ggﬂn)

computers from all over the world » Free softwiane with each Spectrum repainsd
» Al COMPUtErs sent by Mal Dnder turmad »  Owir B years experience working with
around [in 24 hrs computers. Al computers fully tested

Just EIHI'CE | your computer Iﬂ suitabie wrapping enclosing £19.95 for Spectrum repairs, piease do not send DOWer .

[l
HOW TO ',jEHﬁ supplies. Commodore computers, just send £1.75 (UK. Eire_ .O.M. C.1) or £6.50 (Europe/Scandinavia) with your rﬂq\. :
EP A

: ArEE EES e mmamni gemvamgm address or phone number and we will contact you same day by phone or letter with auote, if you prefer, please
|- UUK Lum I"'U iEK cail us ann we wiii give you a quote over the phone, we aim to piease. That s what made us the most réiiabie fma;
I_

BEST PRICES IJ\‘

COMMODORE 64 grriI=ios | *SPECIAL
* NOW REPAIRED * ARES. FITT . KEYBOARD UPGRADE

Call us for details or purchase
thel.C'sfromourD.LY.section upar DY ot
Pgrade your

H..---'j ———~)Spectrum into

= Cgﬁng;v kegbcarﬂ
V== ra

t::-ld Spectrum ?n tﬂg ﬁ%lf-.f

D.K. Tronics keyboard

foronly £31.50 .22 e

e

::»p_,px- 1‘-

LOGICAL .
CHOICE

TDU CAN rade

48K Upg
dops m to 48K Spectrum

r 16K spectru
ummg:;s&md |n::Iur.'!1ng‘lJ AT.andP.&. P.
iLimited offers w hile St'f'cff‘ b;:r:t l ;

Makes 3 great Christimas prss s P

- VAT

‘Normai retail Price £39 95 withous fitting

N "'~’ 74
_——ﬁ
Spectrum Parts Commodore 64 Chips

To order the Upar ade :;t!
=) 795, l el
only £1 F50A CPU 300 5535 3500
.-_—_ 4116 Rams 0.95 6510 23.00
il ZTHESD 0.60 6584 23.00
i Sarvice Manuals 20.00 80122703 23.00
p.S, Wewoud l&gﬁ‘;ﬁﬁ,ﬁ:ﬁ“ﬁm A ULA 6C007 950 90122601 23.00
pastandp Year CORN E R Transistor ZTx 213 0.30 80122501 2300
D rietmas and a Happy NEW ‘W‘ TransistorZTX313  0.50 6569 23,00
We regret we cannot Keyboard Membrane  3.00 4164 Rams 3.00
will SI'IGF'L!': D& show all the components Keyboard Template 3.00 Power Supply Units
VIDEOVAULT LTD 100

per w Branch in available. Just give us a Kevboard Mat
o I';‘ég’éﬁ’,‘é}%,a centre for call and we can quoteyou | PowerSupplyUnits  7.95 g:j FIT‘I ::n;:s‘; I:__i ?r' £1.50
m‘&t yOu wait computer f rapairs, over the phone, delivery Feat(Each) e 06 VAT,
watch this 51:3':'9 fm um is of by returmn.

i i VIDEOVAULT HEALTH WARNING!!!
S0eCH opent g Sending your computer to any other Repair Centre can seriously Damage its Health

DAYS
A

WEEK Telephone: Glossop (STD 04574) 66555/67761
140 High St. West, Glossop, Derbyshire, England
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..the end ofthe

The Duraplug Mains Filter
Adaptor Is an essential, yet
inexpensive, item for any user
of sensitive electronic
equipment in the office or
home. Plugged into an
ordinary wall socket it provides
adequate protection against
distortions in the mains supply,
‘laundering’ noise and spikes
out of the cument and
preventing digital circuits from
misbehaving.

.the Duraplug
Mains Filter
Adaptor...

line for spikes!

s il

[
BT T S SR T

To: Your Computer Offer, Room 807, Quadrant House, Sution,
Surrey SM2 5A5 I

Please send me the following:

Quantity..................Duroplug Mains Filter Adaptor(s} @ £17.95 each
incl. p&p and VAT, I

lrenclose my cheque volue £ i

made payable to l
YOUR COMPUTER OFFER.

ADDRESS . s bt e o S e e B l

EXPORT

AND OVERSEAS VISITORS

ALL MAKES OF MICRO
COMPUTERS, PRINTERS,
PERIPHERALS AND SOFTWARE
SUPPLIED AT DISCOUNT
PRICES.

AMSTRAD e ORIC @ SINCLAIR

¢ BBC MICRO @ ATARI o
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 32
Africa Online 106, 107
Alligata Software 34
Amstrad 6. 7.9
Amstras Ahaw az
Anirog 10
Atari 76, 1T
Artic Computing 125
B

Beabug 124
Beta-Soft 34
[ o

Cascale Gamas 5 119
Commodorne 36, 82
Compumart 124
Computer Link =20
Computers by Post 26
Cumana 122, 123
D

Dennison I.B.C.
Digital Integration 80
Durell Software 8

E
En_lc‘;ilsh Computer Shop,
he

G

Gremlin Graphics 55
H

Hi-Voltage 24
I

ICS 26
Imagine 117, Back Cover

L
LCL 50
M
Mannesman Tally 4,123
Micro-X 26
Microgold 130
Micronat B0O 47
Micropower 17,19
Miracle Technology 22
o]
Ocean Software 11, 70, 87
Opus Supplies 80, 61
R
RSD Connections 50
Realtime Games 120
Romantic Robot 28
5
Selec Software 28
Silica Shop 7a
Spectravideo 102
Superior Software 116
Swanley Electronics 28
T
Tandy 65
Thoughts & Crosses a9
u
US Gold LF.C., 12 13, 14, 15,
43, 66, 67, 88, 115, 121
Ultimate 16, 18, 118
v
Virgin Games 40
W

Woolf Graphics 102
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ELEPHANT printer ribbons, head cleaning disks and computer clear

tridgm raTast A ard Y
1ing 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
guaranteed to meet or exceed every industry standard — ELEPHANT is

trusted brand that gives you the best from your compute

Demusnn Manu.factuﬂng Cu Ltd

T e

'} 1 g 1 *
LAOAOTLE O s WDE &J7Y, Tal: Watford (0825 41244,

{'.""J‘{'T "-"‘n!'.'.tﬂ ES L

d problem free and

now more than ever the



—

Wi

H T WOOLWORTH , LASKYS, Rumbelows Greens

Il good dealers.

| goo

Spectrum Shops and al

Imagine Software (1984) Limited « 6 Central Streets Manchester M2 5NSs Tel: 061 834 3939-Telex: 669977 |

Imagine Software Is avallable from



