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NEW-DEVASTATING MODEL B (or32K MODEL A) GAME
FROM BRITAINS LEADING SOFTWARE HOUSE !
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7 PROGRAMS

MODEL B (or 32K Model A) PLEASE NOTE!

We now offer over 30

BBEC and 60 Atom

programs of the hnghest

gualty and at.highly
compelitive prices. Order
& MNOW or send for our full

| - catalogue

MODEL A or B
CHESS (32K). Our excéllent machinge code program — now
wath superts MODE 1 graphics Qo gl levels koY Back o
wihnte, dlegal moves neected, "en passant’, casting, "take
wes pand desploy of plaver's cumulative move
wins nclude Bitr Chess
10 seconds, sat-up of positons for analysis, roplay of a
garni ust plineed and saving of part complated game on
tape. On lpading a 1972 Spassky |/ Fisher gamo can be
replayed. £6:95. Modal A version still only £4 .95, Graphics
._,lp-_jl.n.!i_' LeE s I"’“'.|" £2 50

test hor asperr

SEparating your oratt from the ¢
landeng under acceptable gran
GRADUATE through combnations

circubatng command modubes, dite

WINEre You must

Tha Lse o

The

ode and b -res. graphecs give baputduthy Smoath Hchon

ADVENTURE. AR the exciiement
of a maan-framse adhventure. Explor
datk caverns and castia dungeons, Bewara the maze of
Pevisting tunnels and the desert wastelnnds, Qutwat the
predators. Rescue the Princess and carry’ off the i

Great skill and imaginazion are required 10 pla

xcelient game., You mlny nineer ixhalust the possitalitses
YES - this & our heghly acclannéd ADVENTURE for the
Atoml!

Other NEW 16K Titles. £8.95 FILER [Database). £5.95
sach—ASTEROID BELT, SEEK [Adventure), Junior
Maths Pack. Where (UK Geographyl. £4.95 Reversi |,
£3.95 Mastermind (2-wayl.

'.'1'|ri:.:l,.ll' and ir Lsira i

v e DOrTUOLS Fis.

Al programs now avadable from good dealers

Very good sound £6.95

FOOTER. Ext 1ty Addvar
TWO PLAYER football march, m
HIGH-RES graphics. Ouit

Aldy DeEst

L
OppOonent an the Ball into the net

Y 45 ST hag program! Nowlhy o

NGs handing routmes ghee a Tolally Smooih monvement

1o both ployer and ball {See the planyars’ ags m

scton! ) £6.95

Other NEW 32K Titles: £6.95 each - METEOR BATTLE,
LASER COMMAND, £5.95 each - MARTIANS,
CONSTELLATION. £4.95 sach— REVERSI I, MAZE
INVADERS, ROULETTE. 'New Prices'—TIMETREK
£6.95. ELDORADO GOLD £5395

W pay 20% Rovalties on BBC, Spectrum, Dragon and Atom programs

AUTHORISED BBC, ACORN AND DRAGON DEALERS
Special Offer—Deduct £1 per cassette when ordering two or more.

O@BQ@EG@BB@DGB@B@@BQ

Please add 55p
order P& P
+ VAT at 15
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MICRO POWER LTD.
8/8a REGENT STREET
CHAPEL ALLERTON
LEEDS LS7 4PE.

Tel. [0532] 683186
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YOUR LETTERS

" Waitng for Sinclair; BBC control keys;

| top 10; Lynx and Oric updates.

library; bug-free

20

's new micros; Your Computer software

COMPUTER CLUB 23
Finding out what mainframes and micros have
in common at the Thames Valley ch;b.25
FLEXIDISC

Bill Bennert shows you how to make the most
of this month’s free flexidisc games.

disabled computer
Spectrums.

' SORD M-5

* British market.

 VICSOFTWARE
The many faces of Vic software reviewed by

Exclusive review of the £100 colour micro
" which the Japanese rhink will storm the

30

Neville Ash.

GAMES SPECIAL

Spectrum Flight Simulator 38
This month's cover game puts yvou at the
controls of a modern high-performance jet.

Atari Chicken 42
Why did the chicken cross the road? Find out
with this Atari game.
Dragon Nightmare Holiday 44
Brave the hazards of a holiday drive in the
comfort of your own home.

Sharp Coup d’Etat 48
You are in charge of a desperate band fighting
to free a banana republic.

ZX-81 Probe 52
Match the right key to the right lock in the
minimum time and become a cracksman.

Vic Breakout 56
John Cullen skilfully mixes Basic and machine
code to produce a top-class Breakout game for
the Vic.

BBC Maze Muncher 58
Your chance to use those expensively acquired
arcade skills on your BBC.

Artom Quest 62
A goblin is behind you, a pit fiend threatens;
your mission — to recover the magic chalice.

ZX-81 CHESS 68

Part 1 of David Horne’s series on building a
working chess game in just 1,000 bytes.
ATOM ACCOUNTS 70 falls berween pages 18 and 19.

Check your solvency at the touch of a burton. | Cover photograph by Stephen Oliver.

74
78
81

BBC MUSIC
Chris Melville on keyboards.
ZX-81 GAMES WRITING
Stuart Nicholls makes it look easy.
BASIC DICTIONARY
Tony Edwards’ Basic lexicon.
ZX-81 FORTH
Simulating Forth on a ZX-81.

" .G

John Dawson reviews Multitech’s multi-
purpose controller, the MPF-I. 91
RESPONSE FRAME

Your technical enquiries answered.
FINGERTIPS

Our pocket computer and calculator column.

Nine pages packed with programs for the ZX-
81, Vic, BBC, Atom and Spu:tmm.-l 1 1
COMPETITION CORNER

The result of October’s Enigma Code and a
new £15 Christmas Box. Atari competition
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EDITORIAL

THE FAIRY LIGHTS are going out all over Europe this Christmas as computing’s over-zealous
yuletide recruits find that such seasonal fripperies as Christmas trees take up too much
valuable socket space. This year home computers will shatter the traditional Noel idyll.
Families will no longer cluster around roaring hearths opening presents and arguing about
which of the four channels to watch — from now on it will be channel 36 or thereabouts. For
the first time, this Christmas, people have a real choice of machines for less than £200 and an
even wider selection if they can afford 10 go as high as £350.

But those who have decided to treat themselves or a member of their family to a micro will
know that choosing a computer involves a selection process which makes the rest of the
Christmas shopping almost look like fun. Few of those who emerge from this ordeal
clurching a gift-wrapped micro will have given any real thought to what they want it for —
most will be only too pleased to have found one at all in time for Christmas. The first
discovery the would-be buyer makes is that only half of the dozen or so most attractive
machines advertised are readily available. Having swallowed this unpalatable fact the next
question must be: “Do I really need a micro for Christmas? Would 2 machine like the Lynx
or the Oric — both unlikely to be seen in volume this side of the Feast of Stephen — better
suit my needs and my budger?”

Waiting a few months for a machine which has already been launched can be a wise
decision — but only if you are sure that it really fits your bill. What you should never do is
put ofl buying a micro because you are convinced a wonder-machine is just round the corner.
At the rate that microcomputer technology is accelerating, you will just defer your entry into
computing indefinitely. Talk to someone who already has a machine and decide which
features you most want to have on your micro. When you have shortlisted some candidates
with the power, flexibility and software you require and which are available when you want
them, your next major consideration must be price. Minimum outlay can mean minimal
computing but on the other hand there is no point spending hundreds if you are not sure how
long your interest in micros will last.

The final word must, regrettably, be a word of warning. If you want a micro by Christmas
Day, make sure that the machine can be supplied on time and get it in writing. After all,
children believe in Santa Claus; adults believe in delivery dates.
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VISIT MIDDLE EARTH WITH YOURSPECTRUM.

Melbourne House Publishers, in association with the Tolkien Estate, arevery Other cassette software includes PENETRATOR, a 48K state-
proudto announce the release of THE HOBBIT, a super-program like no other of-the- art arcade game-£6.95 including VAT
| before, for the 48K Spectrum. Spectrum books include: Over The Spectrum-£6.95.

Spectrum Machine Language - £6.95.
Understanding Your Spectrum-£7.85
EENENESSEEEEENNEEEEEEUEES

THE HOBBIT is totally unigue, with features never before seen on any computer,
let alone on the Spectrum.

| Based on the fantasy land described in J. R. R. Tolkien's brilliant novel, in this

: : Melbourne House Publishers vz H
B excitement are all part of it, presented to you in words and graphics, butitisyou London SE10. : =
who must confront and solve the problems this time. Correspondence to: Glebe Cottage, Station Road m
You instruct the computer in completely ordinary English sentences! Cheddington, Leighton Buzzard, BEDSLU7 TNA H
THE HOBBIT program is capable of very sophisticated communications, Please send me: =
including features not previously thought possible on a microcomputer: adjectives, OThe Hobbit package - 48K Spectrum L
adverbs, multiple sentences, are just a part of the power of this program. cassette, four colour instruction manual -
You will meet all your favourite characters from J. R. R. Tolkien’s book, and Hobbit book -£14.95 :
and amazing as it sounds, they will all have an independent life of their own,
Th isi BB | R e : m
ey can make decisions and act onthem! They react not only to what you | | h d ¢
B% do, but also to every other character in THE HOBBIT! F"_Zi :fe ?fgi‘f’fi?ey oraes

Because of this unique feature, you will findthat each time you play
THEHOBBIT, events will proceed in a slightly different way, and the further
you get into Tolkien's world, the more different each visit may be.
THE HOEBIT also allows you totalk to the other characters! At last you can
F' answer the guestions they may put to you, or more importantly, you can suggest
{ tothem what youwould like them to do!
THE HOBBIT program follows closely the plot of the book, and so a copy of the
book isincluded as partof THE HOBBIT package at no extracharge. ;
Dealer enquiries welcomed, Phone 01.68821475and ask for

THE HOBBIT brings to you the future of microcomputers in an exciting and S alBocite HoGhe Soanios
- challenging fantasy. A super-program that is a milestone in computer software EEESEEEEEEEEEEEEERI]

MELBOURNE HOUSE PUBLISHERS S

U Spectrum Catalogue

Mame e ot
Address ........ccocienes

Postcode ...

VITITEL LT
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TAKE THE DRAG OUTOF
BUYING A DRAGON!

HOW TC GET YOUR DRAGON =
IN TIME FOR CHRISTMAS

We give the best service
Why drag yourseif from shop fo shop or spend hours

trying to find the best deal on a DRAGON 327 You don't have to go to
I's easy . .. our way. Lbﬁ; Morrhh Pmte. TR

i you have fo do is visi
COMPUTERS FOR ALL are DRAGON specialists North Street ROMEORD or
Not only do we give you best value for money, we nost the coupon!

As soon as we receive your order, it will be KRS
straight back in the postto you . . . but a word of
warning — please allow enough time for the rush!

Do it now. WE'LL DELIVER THE GOODS!

also give you a complete back-up ofter-sales
service if, and when, required.

We know the computer inside out

Our knowledge of DRAGON 32 is probably the most
complete in the country. We don't just sell them.
We use them, play with them, analyse them,
program them . . . enthuse about them! S——

We can show you how to use it professionally DRAGONS3
F.Y

Unlike some computers, DRAGON 32 is

not just a toy!

It's fun, but it's also very professional.
Whatever you wanf to do with it,
COMPUTERS FOR ALL can advise you af
every stage, and as your knowledge of
programming grows, you can always turn to
us for the latest peripherals.

We have a wide range of hardware/
soffware

It doesn't do to stand still in the

computer market.

That's why COMPUTERS FOR ALL are always
looking for and stocking the newest
hardware and software for the DRAGON 32.
Printers, Joysticks, ROM Cartridges,

Cassefte Soffware, Monitors . . . practically
everything you will need now or in the .
future is available under one roof e 1 Wrucpe

el

SEND TODAY OR CALL AT OUR SHOP
... our roof! For fast, efficient mail order post o %‘mu%
COMPUTERS FOR ALL, 72 North Street, AL tr getzje

We look after our customers

ROMFORD, Essex, or phone: (0708) 75286 —=
Some dealers are content to take your money and

: MAMES: ... . c i e
forget all about you. We're different. We want e
you to have the very best service. L
You needn’t worry about contacting us if you need i =

information or advice. That's what we're here for
... and we'll help whenever we can.

DRAGON 32 Microcomputers (@ £129.50 + £3.00 Cartradpe

DRAGON Joysticks @ E18 85 pr

DRAGON CARTRIDGES

DRAGON CASSETTES

We don‘t quibble Beoark . @Sweseq Cono of opplconens - £798 o0
Needless to say, if you buy a DRAGON 32 from Cosic Invodes §‘é~i§3§:§ Z“qﬁi’mr».m.-.fw%%ﬁf;i:
COMPUTERS FOR ALL it comes complete with @ Tute Fronzy L oo Aetot @ £798 00
years warranty. ReconaiFance . @$1995 60 pbapidss

But we go further than that: our service is
completely “quibble-free” if, in the unlikely
event of a complaint, you contact us, we will
seftle the matter immediately.

In short, COMPUTERS FOR ALL can take the

| enciosa chaqueP 0. 10 Ihe walud oF

made payobie 10
COMPUTERS FOR ALL

Moslgrcharga/Ames
Mo

Paase bal my Access BorcioycaordVisa

“THE SHOP WHERE
PEOPLE MATTER” .,

DRAG out of buying a DRAGON.
You can call us with confidence . . . anyfime.

YOUR COMPUTER, DECEMBER 1982 5§




PROGRAM DIRECT

IS DELIGHTED TO ANNOUNCE A NEW RANGE OF
STUNNING, HIGH QUALITY SOFTWARE, FOR:—

SPECTRUM

BBC

DRAGON

Une of the biggest advenlures on cassette! Mearly 200 loca- 4

BBC

SPECTRUM
SPACE TREK (32K} Model B £5.99 ALL PROGRAMS
Probably the most sophisticated STARTREK game ever! All RECORDED ON PACKMAN GAMES PACK (16K) £4.99
the standard featuras plus BLACKHOLES, RED GIANT TOP QUALITY Latest arcade crunchie! Full colour plus sound affects. Eat
STARS, SUPERNOVA & machine coded ASTEROID the power fruits & destroy the ghosts before they poliute the
STORM. With: INVADERS, BLITZ, PINBALL. TDK CASSETTES crazy maze. With: BREAKOUT, PONTOON.
ADVENTURE (32K) Modal B £5.99 LUNAR LANDER GAMES PACK (16K)

tions, 50 monsters efc. (uses nearly all available memary
space). Explore, discover treasure, avoid monstars & trade
with merchants. You'll have to be clever. With: INVADERS,
PONTOON, LUNAR LANDER

SCRAMBLE {16K) Model A & B £5.99
Written in superfast machine code. Latest aclion game

raquiras tolal concentration. Suparb sound effects. With:
INVADERS, BREAKOUT, BATTLESHIP,

command module into lunar orbit and then star the descent,
You'll never do it (super sound effects). With: BOMBER,
ROBOT NiM

STARTREK ADYENTURE (48K} £5.99
Ultra-sophisticated program (almost all mamony used up).
Too complex 10 describe! Grons, Tribbles, Black Holes,
Kiingons. Totally compulsive. (Full sound & colour).

£4.99
? =N Probably the most sophisiicaied lunar lander ever! Pilot the

Y

DRAGON GAMES PACK

DRAGON

BREAKOUT — LUMAR LANDER — BOMBER. Maximim addictiveness, total concentration required.

proGRAM DIREcT GUARANTEE! —

SHOULD YOU FOR ANY REASON NOT BE ABSOLUTELY DELIGHTED WITH THE
QUALITY OF CASSETTE SUPPLIED, SIMPLY RETURN IT WITHIN 14 DAYS & WEWILL
DISPATCH ANY ALTERNATIVE CASSETTE ABSOLUTELY FREE!

PROGRAM DIRECT

37B NEW CAVENDISH STREET,
LONDON W1M 8JR

All prices include VAT. & P&P

6 YOUR COMPUTER, DECEMBER 1382

PLEASE SEND ME THE FOLLOWING IMMEDIATELY.

O £
O £

| ENCLOSE A CHEQUE/P.O. FOR THE TOTAL
NAME

ADDRESS

POSTCODE




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI

-:‘_‘*R“'

’“&wx&ﬁ s

400
3800

N

ATARI

ATARI PRICES REDUCED

We at Silica Shop are pleased o announce some
fantastic reductions in the prices of the Atari 400800
personal computers. We believe that the Atan at its
néw price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively giva us a ring on 01-301

11171 or 01-309 1111

ATARI 400

with 16K

£199

ATARI 400

with 32K

£248

ATARI 800

with 16K

£449

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V,

game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic

Programming canndge (£35) and try your hand at programming using the easy fo learn BASIC language. Or if you are interested in business
applications, you can buy the Atari B00 + Disk Drive +

Silica Shop have put tu%ethar a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now

available for the Atari 4

as well as details on our users club.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ADVENTURE INT
M Ady

tureind
Parats Adv

Gatacts Trader
Luner Lander

Mounin Bhoet
Flaprgumd

Etar Flite
Sunazy Gaolt

AUTOMATED
T

wih Crumible g
Datertones of Ryn

D0S Undinaes Liss
DOST Marmal
M Atare Books
Op Swiem Lating
Wildy Mafnsl

- EE o AP e e

PUSINESS
Casrulimor
Driabune Wlarggem
Dwoialam Maker
Graph-i

[LEFTEREN]
Litrarian

Moat & Laan Anal
Nerninal Lidgar
Payroii

Porporgd Fini igmn
Purchume Ledger
Saey Leoger
S 1

Srock Contral
Tebelink |

Wrisg B

Weskly Planres
Word Processos

c

Bengath The Pyram
Farvtaryland 2041
Galacti; Curnt
Houwe OF Usher
Sarsdy OF Mars

(L L

WWortd War 111

=ty B

rfh."ll v gl o
BRTTREM i TRy AT B 1 g d-rrI 'H
e -
W FART § RDmksl AL CR

DR e o e iy

QYMACOME
Alpha Fighuer
Chompeio

Cryitnli

Fargit Fud
Intruder Blert
Momsrch
Maanprobe
Mgairey Mage
Mprminoes Sgueey
Pringn of The !,tnp
Spece Tilt
Souce Trap
Srud Poker
Triple Biochachs

EDUCATION
from AFX

Algicalc

Atlms of Caraeda
Cubibn kol
Elermnary Bralogy
Frogmayser

Hickory Dickary

Ingy Comptg Demn
Lemonade

Lt beerngn
W ageeeare

Hm-IThI-TH’-,TM
et e Prols ok
]

Myt Terma/MNotitn
Munical Computer
Wy First Alphobet
Nurssbaes Blams
Palyenle
Pregidents OF LS
Crusr Maner
Starveare

S1ereo D Geaphisy
Thiws A Math S
Wattrn Math Bigh
Wierdrmakas

EDUCATI

Comw French

Lo Germen
Corrw lealan

Conv Soaman
Enérgy Crar
Ewrcpean C & Caog

Hamgman

Irvig T Prog 1722
¥ emgeiar

Mg Sy

L]
States & Cavitais
Tomeeh Tygeng

EMI SOFTWARE
Brinish Hevitsge
Criblbhage Darnimory
Crarts

Eurcpssn Sceme Iy

Towmarsnr Pt

I.I."l‘ﬂ' APK

Al Cog
Anthut
Anrank
Al mras e

Hakw:
Blphkjmct (arne
Biock Buater
Block “Em
Bumper Ppol

Cantid

Canturian
Crapchgs Eing
Chiness Puziie
Cotugr s
Comedy Dighetoe
Chor Palker

Doy Dare
Drownanmrican
Dewmiill

Eamtern Fromn
Galwhad & Moty Gr
Grapkiict Sownd
w3

Dot

Lok arrnd
Smery Sk
Blisian Tach
Mo
Cutipaw/ Howe s
Prischoo! Gares
Pro Boweding
Pushover
Ratbezts

Revery
Salmon Aun

147 Lnding Semul
Frven Card Stud

rinter together with a selection of business packages.

Siwaty dcheenturs
Sal tmire
Space

Bpaoe Toek
Gt Palars
Tast Trek

Terry

Waards Gold
Wity Flewnnps
!P_CI_T TRIMMESNT
Aaterands
Baturha
Blogaymeh
Centpede

Chirna
Ersertamegns K1

ON LINE SYSTEMS

Cromire
Frogest

dpwterpsborr
Woanaon Aaterosd
Wonicafinch
Threshald

Uiy paae,) Golden Fi
Wizard & Princtss

EE.[E&K!’M.S.
sroe sty Pricsers

Dk Drnew

Epsom Priniers
Prograer Boros el
ARSI tneriace
Therms Prinues
IGE Moy RAM
1% Memory RAMK

EERSONAL INT

PR 5 s

Barner Gererator
Brmrijmri Tunse

0V800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list

FROG AAMMING
EM ll'mll'ul-lﬂ
membier Edopod
Chempier (APX]
Microgoly Base
Pancal (APX)
Falarg | Congurmed |
Polar (Eduesteth
Frogeamuming Kit

SANTA CRUT

ol Anararien
Baba Butiress
Chipley Lt
Graphn Machihg
Kidi 147
Horizgntal Serolling
Marter Memany Mo

Ml Wierd Proceasce:
Page Flipiping

Playes Mopile Gr
Plwyes Pibrg

Hrany

Wertical Soroding

Persona! E tnem Prg m.mm

By er Pagea
Suricnged

FREE LITERATURE

| am inierested in purchasing an Atar S00/800 comparer and
wigld e 1o receive copies of your brochures and 1t repors
a3 well 83 your price bt covenng all of the available Hardwars
and Software:

L P T

e
AR l..'nl R TR ST RS S BT 0T P SR S ey
AFTER Laal § BT W B TTRRETE T oF Gt e
AT g gy W|m-r~v1ld'r' s
II'IIDI FATRITEE Y Dl e M Dottt peiae pin S

SILICA SHI‘.IP LIMITED
Dept YC1ZEZ, 14 The Mews, Hatherey Read. Sideup.

Kent DA14 403 Telophane 01-307 1111 or 07-309 1111, ‘rmm Your Computer — I:llumhu Im
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The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten

times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.

The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast
and reliable cassette interface and 3K of RAM.

If you own a personal computer you will be aware of the
limitations of BASIC. You know how slowly your programs run and
how quickly your computer's memory gets filled. The Jupiter Ace is
YOur answer.

If you already know FORTH, the Jupiter Ace closely follows the
FORTH 79 standard with extensions for floating point, sound and
cassette. It has a unique and remarkable editor that allows you to list
and alter words that have been previously compiled into the dictionary.
This avoids the need to store screens of source, allowing the dictionary
itself to be saved on cassette. Comprehensive error checking removes
the worry of accidentally crashing your programs.

All inclusive price

For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads
needed to connect to most cassette recorders and T.V.s {colour or black and
white), a software catalogue and a manual.
The manual is a complete introduction to the world of personal computing
and a course in FORTH programming on the Ace.
Even if you are a complete newcomer 10 computers, the manual will guide
'y . you step by step from first principles to confident programming.

The Ace IS i The price includes postage. packing and V.A.T.

The Jupiter Ace is backed by a full 12 month warranty.
an excellent way

of usin ' ,
Lk I¥ Available soon
FORTH Plug-on parallel printer interface.
For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot
matrix to letter-quality daisy wheel printers.
Plug-on 16K Memory Expansion
For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you
instant access to enormous amounts of information.

Software
A catalogue will be sent with every machine, and includes, initially, programs for
education and entertainment.

Popular Computing Weekly

“"FORTH is |
an easy ' FORTH Finishes First!

language” ' Speed Comparison Chart showing times in seconds to perform one thousand operations.

Byte : Type of Operation Jupiter BBC Vie Spectrum ZX81
14 Ace Micro 20

Empty loop 0.12 0.67 1.3 4.2 17.7
Print a number 7.5 135 26 19 430
Print a character 0.62 1.3 3. 7.5 24
Add two numbers 0.45 1.4 5.5 1.5 28
Multiply two numbers 0.9 1.6 6.5 7.5 32

Because of the difficulty in dewvising exactly squivalant programs. these measufements showid only be taken as a guide




to lead the world.

Designed by Jupiter Cantab
Computer Designers Steven Vickers and Richard Altwasser
played a major role in creating the ZX Spectrum and then
formed Jupiter Cantab to develop advanced ideas in personal
computing. The Ace is the result, another all-British computer ’ Aruweres

Technical Information

Hardware
ZB0A running at 3.25 MHz
8K bytes ROM
3K bytes RAM
Keyboard
40 Mowving-key keyboard with
auto repeat on every key and
Caps Lock

Screen

Memory mapped 32 column X
24 line flicker-free display with
upper and lower case asci
character set.

Casseftta

Programs and data in the
compact dictionary format may
be saved, verified. loaded and
merged. Blocks of memory can
be saved, verified, loaded and
relocated. All tape files are

named. Running at 1500 baud,

tha Ace will connect to most
portable tape recorders
Expansion Port

Contains D.C. power rails and

full Z80 Address, data and

"FORTH
IS very
flexible”

“FORTH
IS compact”

Electronics and
computing

Mama River

B L

In Schools Teachers already know how
quickly childrén take o computing. and the
Jupiter Ace is an ideal introduction. FORTH
5 an easy and important language to learn
and by making learning fun, the Ace can
hedp 1o teach sScience, music and many
othiet subjects

“FORTH 1s
in general very

Time Left
1 Howr 25 mins

control signals. May be used to
connect axtra memory and other
penpherals. IN and QUT words
allow port-based panpherals 1o
be addressed
Data Structuras

Integer. Floating point and
String data may be heid as
constants, vanables or arrays
with multiple dimensions and
mixed data types. There are no
rastrictions on Names.

Graphics

Chunky graphics (64 x 46
pixels) may be plotted, unplotted
or over-plotted (XOR operation).
Alsa, the entire character sat
{128 characters and their video
inverses) may be redefined
allowing intricate shapes to be
drawn with a resclution
equivalent to 256 x 192 pixels.
Control Structures

IF-ELSE-THEN, DO-LOOP
DO—+LOOP, BEGIN-WHILE-
REPEAT. BEGIN-UNTIL. all may  pe programmed to oparate
be mixed and nested to any over the entire audio
depth spectrum

much faster than

= 0

In Laboratories For monitonng and
controling experiments, the Jupiter Ace
has many advantages. The language is
perfect, evon the Jodroll Bank Rado
Telescope is controtied in FORTH. The Ace
expansion port ensbles i 1o be interfaced to
almast anything. and the bualt in quartz
tmer allows axperimants to run all
weskand.

Computing Today

Sound
Internal loudspeaker may

Programming in FORTH

Programming in FORTH

FORTH programs are constructed without ling-
numbers, as words which are defined in terms of other
words that already exist. Consider the following
definition of the word STARS. Comments are in
parenthesis and have no action

A1 Home The Jupiter Ace is powaeriul
enough 1o play gemes as complex as Chess 8
and with sound and high resolution
graphics. action games written in FORTH
will gtrgtch your reaction speods 10 their
i ts

: STARS {: &tarts word definition)
Iy [prnt 3 asterisks)
200 100 BEEP (play a note for 1983 Sales Forecat

100 mSecs)

The semi colon at the end finishes the
word definition. Now, whenever you say
STARS the computer will print out 3
asterisks and sound a short 1one. [Notice
how the word BEEP comaes after the
numbers it uses. 200 and 100. This
characteristic occurs throughout FORTH so
that you write, for instance, 28 76 + instead
of 28 + 78.)

The Jupiter Ace already has 140 FORTH
words defined in ROM.

l JfMAMJJlED‘ND'

I tha Orfice Stock controd, Ascounts and
Financlal forecasts are all possivle on the
Jupiter Ace. With § printer and exira
maEmory attached you can do wond
processing as well

Please send me:—
O JUPITER ACE MICROCOMPUTER(S

&)
2]
[#'s]
w
W
©n

The Jupiter Ace is available only by mail order. Please allow up to 28 days Name. Mr/ | PR O o gl T o ey ey i |

for delivery. Mrs/Miss
send cheque or postal order with the form to:.— -
JUPITER CANTAB, 22 FOXHOLLOW., BAR HILL, Address O U T o VA e B e okt | 0 VA0l Lty b |

CAMBRIDGE CB3 8BEP




SPECTRUM COMES TO LIFE! )

ABBEX *

THE GAMES PEOPLE

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

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

WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES

ABBEX ELECTRONICS LTD

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Please send ma the following
Tel: 01-203 1465 {Aliow 14 days for delivery)

PLEASE COMPLETE IN BLOCK CAPS POST BY DEC 8th and recelve your order In time for
DA BIIE) s ee t ae S Christmas

GAbHoIE e e e ) SEO0KYMAN
FORTO0DE - e PHONE WO s i s Tt o s 0 PRICE £4.85
S PR s e [] COSMOS

: ) B PRICE £4.95

| wish o pay by [ CHEQUE [ VISA [ ACCESS [

Plaase debd my credicard a'c

wnesr[1100 000000000000 oese......... AL
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ZXSpectrum
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The Ground Forces have been destroyed
so the air attack must begin and

you’re in control!

A Superb Arcade Game for the 16k or 48k Spectrum

= s
nnnnnnn

Fiatite - At S = w oa

& . e e e » e

g e A L g
LPLT] — CE ) -

L2 = chy
- gy ChES con NEEEEEEE s s
» - = & o ow SUNEENEEE ¢ o o

o

st

-

5 = Q0D AL DLO







omputer
Challenge

lfﬁeco!ours g

professional keybo
full graphics
realsound

"W @ Superb styling s s
) @ Choice of 16K RAM or massive 48K RAM
" @ Ergonomic keyboard with 57 moving keys
| ® 28 rows x 40 characters high resolution
e bR 1 | Teletext/viewdata compatable graphics
it | @ 6 octaves of real sound plus Hi-Fi output
Centronics printer interface and cassette port

Comprehensive user manual

OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: e
1 @ ELECTRONIC MAIL ® TELESOFTWARE @ PRESTEL A

*OMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

—

FOR HOME: The ORIC-1 is the professional alternative for homne computing.
perbly styled, the 57 key layout is based upon computers costing many times more
than the ORIC, and will help the whole family to learn and understand computing,
Haght from day one. The ORIC incorporates an improved version of Microsoft Basic
— foreaseofprogra ing and use: For the enthusiasts the computer has lase
Zaps, explosions, etc. pre-programmed for games use, with Hi-Fi
tput for incredible effect. The communications Modem will
ow “Telesoftware, message sending, and Prestel use.

- -

U U DUSINESS. SR e answertomn
A day to day problems. Software is becoming available for
" Upayroll, accounts, stock-control, and many more systeims
" 1o help your day to day business organising and control.
._u'ii]!y'.;ﬂ'l " In addition, the ORIC COMMUNICATIONS MODEM will
l-_ﬁ{i_,'--_ - allow you to access up to 200,000 pages of Prestel
|, information, to send and receive ‘electronic mail,
. to book hotels, and flights (and pay for them) and to
atthe lateststock-market and share indexes.

Fthe ORIC-1 is 2 must for all businesses

Al

"\ HOW TO ORDER YOUR ORIC-1: By phone:
String o elesales number Ascot (0990 04
By post: You can pay by cheque, postal order
ACC 'P: — BARCIAYCARD —AMEX — DINERS.
(Pleasaallow 28 days for delivery).
Money back if not satisfied.
5 Copynight ORIC PRODUCTS INTERMATIONAL 1982



TIs Home Computer.
Unbeatable value.Unrivalled software.

When you choose a T Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

A computer that lets you play,
invent, discover. .. that lets your
Imagination soar.

What makes this possible is our
wide range of software. You'll find
subjects as simple as “Early Reading”
and as complex as “TMS 9900
Assembler Editor” Many of our
programs are packaged in our
unique Solid State Software™
Command Modules. Some have
sound. Others have superb colour
graphics. Simply plug them in
and begin.

When you want to learn to

program for yourself, the T1 99/4A
is ready too. TI BASIC is built in.
The programming manual is easy to
understand, easy to follow every
step of the way. You will be amazed

WHAT THE PROFESSIONALS LOOK
FOR N A HOME COMPUTER
Fearure Texas Instruments TT99/4 A

T™S 6BIT

Languages

:'- :'EL"I'H."L""\'

Full size, standard oypewrirer
style

Keyvboard

Sofrware o Choose (rom

Solid Stare

I_-.
gy

to discover how much fun pro-
gramming can be.

And when you're ready to
expand your system, we're ready
too. Our unique Peripheral Expan-
sion System can house up to seven
peripherals without extra cables or
clutter. There is even a speech
synthesiser that gives your computer
a voice.

Sound impressive! Try the TI
Home Compurer for yourself
at your nearest dealer. At i
around £200 vou'll look no
further.

TEXxas
INSTRUMENTS
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16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

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

You have accesstoarange of B
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

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

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

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

Ready to use today,
easy to expand tomorrow

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

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

There's no need to stop there. The
ZX Printer—available now= is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board
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Key features of the
Sinclair ZX Spectrum

@ Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound -BEEP command with vanable
pitch and duration.

® Massive RAM=16K or 4BK.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

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

@ ASCIl character set-with upper-and
lower-case characters.

@ Teletext-compatible—user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16Kin 100 |

secands via cassette, with VERIFY &
MERGE for programs and separate
data files.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




ZX Spectrum software on
cassettes —available now

The first 21 software cassettes are
now available directly from Sinclair.
Produced by ICL and Psion, subjects
include games, education, and business/
household management. Galactic
Invasion...Flight Simulation...Chess. ..
History...Inventions.. VU-CALC...VU-3D
...47 programs in all. There's something
for everyone, and they all make full use
of the Spectrum'’s colour, sound and
graphics capabilities. You'll receive a
detailed catalogue with your Spectrum.

RS232 /network
interface board

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

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM.

sSinci=ir-

Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.
Tel: Camberley (0276) 685311.

The ZX Printer-
available now

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

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

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

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are setto
change the face of personal computing.

Each Micradrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

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

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

A remarkable breakthroughata
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum

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

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

| aty  item Code ItemPrice Total |
£ £
| Sinclair ZX Spectrum=-16K RAMversion 100  125.00 o=l
| " Sinclair ZX S'pef:trum - 48K RAM version 1D1 175.00 . : |
| ~__ Sinclair ZX Printer E 2700 65595 e |
Prmter paper (pack of 5 rolls) 16 11.95
' Pnstage and packlng orders under £100 28 295 |
‘ orders over £100 29 4.95 l
Total £
! Please tick if you require a VAT receipt |
| *lenclose acheque/postal order payable to Sinclair Research Ltd for £ 4|
| *Please charge to my Access/Barclaycard/Trustcard account no. ’
*Please delete/complete | _ . ( 41
| asapplicable e —— |
| [Signature J |
PLEASEPRINT

| |Name: Mr/Mrs/Miss | | I oS | |
| |Address T I il
| | | 6 T | s R
I ol )

—_— e e — e  —— — . — —




Sinclair ZX Spectrum-technical data.

Dimensions

Width 233 mm
Depth 144 mm
Hewght 230 mm

CPUI memory

Z80A microprocessor running at 3.5 MHz.
16K-byle ROM containing BASIC inlerpreler and
operating system.

16K -byte RAM (plus optional 32K-byte RAM on
intarnal expansion board) or 48K -byle RAM,

40-moving-key keyboard with full upper and
lower case with capitals lock feature. All BASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped display of 256 piels x
192 pixels; plus one attnbutes byte percharacter
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), onchannel 36

Sound

Internal loudspeaker can be operated over
more than 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets al the rear of
computer allow connections to extermal amplifier/
speaker

raphics

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also funclionsto
yield character at a given position, attributeat a
given position (colours, brightness and flash) and
whether a given pixel is set. Text may b written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK. PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globally
to coverall further PRINT, PLOT, DRAW or CIRCLE
commands, or locally within these commands to
cover only the results of that command. They may
also be set locally to covertext printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encounterad, Bright-
ness and flashing codes may be inserted inlo
program or text, similarly. Colour-control codes in
a program listing have no elfect on its execution.
Border colouris set by a BORDER command. The
gight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
wilh some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screen is divided inlo two sections. The
top section - normally the tirst 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the repori messages Full editing facilities ol
cursor left, cursor right, insert and delete (wilh
auto-repeat facility) are available over this line.
The bottom section will expand to accept a
current line of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, -, X, <~ and raise
to a power. Mathematical funclions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of lioating
point binary — giving a range of +3 <10 to
+7 % 10%® accurate lo 9'2 decimal digits.

Binary numbers may be entered directly with
the BIN function. =, >, < = <= and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or1 (true). Logical
operators AND, OR and NOT vield boolean results
but will accept 0 (false) and any number (true).

User-definable tunctions are defined using
DEF FN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

There is a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions
Strings can be concatenated with 4=, String

variables or values may be compared with=> <,

= = o7 |0 give boolean results. String func-
tions are VAL, VALS, 5TRS and LEN, CHRS and
CODE convert numbers to characters and vice
versa, using the ASCIl code.

A very powerful string slicing mechanism
exists, using the formas (xTO y).
Variable names

Mumeric - any string starting with a letter
(upperand lower case are not distinguished
between, and spaces are ignored).
String-AStoZ$.
FOR-NEXT loops - A-Z.
Numernic amays - A-Z.
Stringarrays-AS 10Z5.

Simple vanables and arrays with the same
name ara allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at1. String arrays, technically
characler arrays, may have their last subscript
omitted, yielding a string.

sirnciEr-

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

Expression evaluator

A full expression evaluator is called during
program execution whenever an axpression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, elc.

It also operates on commands allowing the
ZX Spectrum to operale as a calculator

Cassetie interface

The ZX Spactrum incorporales an advanced
cassatte interface. A tone leader is recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used to remove
noise on playback

All saved information is started with a header
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory. string and character amrays
may all be saved separately.

Programs, blocks of memory and amrays
may be verified atter saving to confirm successiul
saving.

Programs and arrays may be merged from
lape to combine them with the existing contents
of memaory. Where two line numbers orvarnables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
whare execution will start immediately on loading

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
bussesfrom tha ZB0A, and isused to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the IO port
equivalents of PEEK and POKE

ZXB1 compatibility
ZX 81 BASIC is essentially a subset of

ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the spead of the ZX81in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screen isfilled.

UNPLOT: the ZX Spectrum can unplot a pleel
using PLOT OVER, and thus achieves unplot.

Character set: the ZX Spectrum uses the
ASCIl characterset, as opposed Lo the ZX81
non-standard set.

ZX 81 programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out a full upper and
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX 81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




NOT A BUG

ncerning the “Spectrum Bugs”

in the October Your Compurer
letrer from Mr Dixon. He says that

CLS : PRINT CHRS 8; X"

produces rwo black squares. If he
reads his manual the instruction
CHRS 8 means back space. Back
spacing at the beginning of a line
means moving into the address held
for MNewline. This corrupis the
display file,

Secondly, when asked by the
program Scroll?, normally one is
expected to reply Yes or Mo, not
with a Caps Shift. It is like saying
my motor car has a bug, because
although the road turns to the left 1
turn the wheel to the right and 1 do
not make it round the corner!

I have found the Spectrum o be a
good machine for its price.

B G Cornhill,
Aylesbury,
Buckinghamshire.

LOSS OF FAITH

t seems simple c¢nough:i—

“Number on waiting list'weekly
production = tme in week of
desparch”. How, then, is it possible
that the pioneer of the electronic
calculator is unable to provide
sensible delivery dares for the
Spectrum?

My own order, after more than 16
weeks, is now cancelled. A telephone
query after 14 weeks clicited “Any
time now". After 15 weeks, I was
back to “About another three
weeks". After nearly 17 weeks, [ was
still at "2 1o 3 weeks",

Like Mr Bloxham — Your
Computer, October — [ elected 10
order the Spectrum because of the
expected Microdrive; also the wish
to retain the use of my ZX Printer.
Unlike Mr Bloxham, [ do not believe
in Sinclair any more, and the
thought of going through the same
hassle when the Microdrive is
launched is too much.

Your leader postulating the
possible decline of the British
computer industry — in the same
issue — is unfortunately both
accurate and timely.

E R Keern,

Pulborough,
West Sussex.

HANDICAP AID
¢ arc 4 Cheshire Home for the
physically handicapped and
are building a library of programs
for disabled computer users. We
already have a number of Apple, Per
and TRS-80 programs. All of these
programs will becoms available to
anyone sending a stamped addressed
cnvelope 1o the address below.
Most of the programs we have are
operated using a two-switch system,
For example: with the Apple we use
the two switches on the games
paddles. These switches can be used
to mean anything from Yes/No 10
sclecting from a menu where a

flashing cursor scans from item 10
item and you press one button when
the cursor is over the item you have
selected. The other button can be
used to correct errors or Escape.

If a scanning system is used the
speed of scanning must be selectable.

Where possible one burton should
be available to Gosub to a scanning
Help menu.

Any program you write must be
easy for you to operate. Try it out on
one or two friends first.

We would like to see any programs
from advenrure o chess, from
databases to educationsl. The scope
is unlimired, bur please bear in mind
that many handicapped operators
have restricted vision and the display
needs to be extremely clear.

If you have any programs to add to
our Library or want a catalogue of
the programs we have to date, or
would like some further guidelines
on how to write programs for the
handicapped, please write, enclosing

a stamped addressed cnvelope, to:

Robin Nixom,

Seven Springs Cheshire Home,
Pembury Road,

Tunbridge Wells,

Kent TN24NB.

WORD PUZZLES
particularly liked the Word
Puzzles program by Chris
lender on page 94 of your

October issue. It has many educa-

tional applications. However there

were a few errors in the program.
The following lines should be
inserted to get it to run correctly:
43 SCROLL
48 PRINT T
75 SCROLL

it is also enhanced if line 530

reads

PRINT T4.. “FIND THE FOLLOWING

HIDDEN WORDS™

Missing from line 620 is —1 which

should appear as shown here:

620 IF S$(AX>""THEN PRINT AT INT
(AJ16) A =167INT [A=16) =1
CHR$ (CODE 5% (A} + 128)

The program also takes an
interminable time to produce its
letter grid. This can be speeded up

considerably by adding the following
lines.
185 FAST
585 SLOW
J Bourne,
Bexhill on Sea,
Sussex.

THE REAL STORY
think it's about time you got the
record straight. Contrary o

popular belief, the BBC Model A

can have eight colours on the screen

at once. This is proved by the
following program:
1 MODE 7: FOR 1=129 TO 135

10 PRINT CHR $(l);"Your Computer':

Next
In the new almost-legendary

Sinclair pamphlet, there is a table

showing a list of computers and their

specifications. This has 1o be the

YOUR LETTERS

most biased and untrue table of all
time. It states that the BBC can only
have up 1o 32K RAM. This is not
true. It can have 96K RAM via a
second processor.

It srates that the Vic and BEC do
not have user-definable graphics;
they do. The Vic can also have high-
res graphics via a software routine.
The BBC does have merge and
verify faciliries, which are under
different names to the Spectrum.

The pamphlet does not state that |

the BBC has a builr-in assembler,
ROM expandable 1o 256K, a Plot
command with 43 different funcrions,
high-res graphics with 163,840
different points, a Pling command,
and a microprocessor running up to
five times the speed of the Spectrum.
J V Price,

Chorley,

Lancashire.

ZX-81 START
have 3 16K RAM ZX-81 and [
have found the starting and
inishing addresses for the screen.
They arc:
START 43340
FINISH 50066
Poke 49340, 38 would be the same

as PRINT AT 0, 0; “A"
Patrick Couser,
Berkhamitead,
Hertfordshire,

BBC FACTS
Tim Langdell’s article concern-
ﬁng the use of control keys on the

BC computer he says that where a
VDU statement takes several bytes
after it, the control version does not
produce readily predictable results.
It is not as bad as his article suggests.
Consider his example, VDU19,1,4,
0,0,0 which changes logical colour
1 to show blue. First the CTRL
solution, then the understanding.

Ger something on the screen using
logical colour 1. For example:
MODE4:COLOUR retumn
PRINT“This is logical colour 17 return

Now holding CTRL down while
all of the next six kevs are pressed,
type SAD@@@. Nothing will
appear on the screen, but as soon as
the third @ is pressed the colour
change rakes place.

To know what to press after the
first lemter, use the lefi-hand two
columns of figure 1 in the aricle:
CTRL A has generated the 1,
CTRL D the 4, the CTRL@, the 0.

Now the understanding. It will be
helpful to find the diagram for key-
board codes on page 497 of the new
manual and 10 type ecach of the
following statements:

PRINT01AB""

PRINT CHR$(48);CHRS[49);:CHR&(B5);
CHR$(66)

VDU 48,49 65,88

PRINT CHRS(&30);CHRS(E&31);
CHR${E41);CHRS{E42)

VDU &30,831,841,642

Compare these hexadecimal codes
with those in the keyboard code
diagram. All these have the same

screen effect as typing 01AB — wirh-
out return — on the keyboard.

The reason is that whatever code
is produced by the keyboard, it is
sent to the VDU drivers. Codes
3A&20) w 126(&7TE) cause the
ASCII characters to be displayed.
Codes O(&0) to 31(&1F) are inter-
preted as control codes. However, if

| a control code nesding extra bytes

has just been received then the next
keyboard codes received will be
treated as the data bytes rather than

their usual meaning.
CTRLS,1,2,0f the article,
then, is equivalent 10 VDU

19,44,49,44,50,44 — that is VDU
&13,82C,&31,82C,&32,82C. No
wonder the VDU driver is confused
and not producing readily predict-
able results! Notice the commas —
code 44 — are treated as dara, and
those dummy zeros for later expan-
sions are now far from 0.

What we needed was to create data
of 1,2,0,0 and 0. Looking at the key-
board codes shows CTRL A creates
1, CTRL B creates 2 and CTRL @
creates 0. Because CTRL S always
has five data bytes, the VDU driver
knows to treat the CTRL A etc. as
data — rather than the usual printer
meanings.

For VDU starements with no data,
Tim is correct, the CTRL equivalent
is quick and easy; for VDU state-
ments where data is always below
31, the left-hand two columns of
figure 1 of the article enables pre-
dictable results with little effort;
where data can go beyond 31, the
keyboard code diagram — or the
ASCII rables before it — and a know-
ledge of hexadecimal is needed: for
data larger than 127, life can be even
more difficult, though later oper-
ating systems allow Shift-Function,
CTRL-Function, and Shifi-CTRL-
Function combinations to create
whatever codes you like — see
*FX225 1o *"FX229; page 439.

The principal advantage of these is
for geting teletext control codes —
ASCII 128 10 159 — input directly
from the keyboard without wasting
*Key definitions, rather than Print
and Copy required by OS5 0.1 users.

Finally, a couple of other points.
Remember when defining a function
key, the split vertical line preceding
a capital letter indicates a CTRL
code, so |B is “enable the printer”.
To get a teletext code use the fact
that !! adds 128 to the next code so
{iB is code 128+2=130, that is,
“use green letrers”.

Codes 0 1o 31 cannot generate
user-defined graphics characters, but
Acorn has used the syntax for re-
defining character 0 to give the user
access Lo the registers in the CRTC
— typical Acorn design philosophy
— permitting custom-built modes,
paged screens and more — see BBC
Micro Revealed by Jeremy Ruston for
maore details.

P K Chilpers,
Milton Keymnes,
Buckinghamshire. [JJj

¥YOUR COMPUTER, DECEMBER 1882 18




Christmas tidings cheer

those micro

PLUMMETING HARDWARE prices arc a
phenomenon of the micro market.
Your Computer checked out just how
cheaply you could buy a home
computer this Christmas. All prices
include VAT.

The Texas TI-99/4 is an extreme
example. In 1980 it cost £750 —
today it can be obtained for £150
under a cash-back scheme. Apant
from its 16-bit processor and
typewriter keyboard, the Texas has
much in common with the Atari 400:
both have 16K, three-tone sound, 16
colours, sprite graphics and plug-in
sofiware. The 400 is now £200. By
shopping around you could find a
35K Vic-20 for less than £140
rather than £200 earlier in the year.
Even Mettoy's 32K, 9-colour
Dragon 32 costs £180 from some

Love on a
hot ZX-81

LovE OoN A ZX-s1 sounds quite
uncomfortable, but this Love is an
adventure game with a difference for
machines with the 16K RAM pack.
It is written by women for women.
Remsoft, the distributors, maintain
it will take men a while to ger the
hang of it.

The sceng is set at a country house
in Devon where you encounter
Tom, your lifelong hearr-throb. The
game proceeds on the basis of your
emotional response to people and
situations. The authors say they
have written Love for people who
are more interested in playing than
winning. It is available ar £3.95 post
paid from Remsoft, 18 George St,
Brighton BN2 1BH. Telephone
D273 602354,

Wait for it
comes the

THE GOOD NEWS is that Spectrum
delays are shrinking to reasonable
limirs, the bad news is that now you
will have 1o wait even longer for the
Microdrive. Despite repeared
announcements that the Microdrive
and R5-232 board for the Spectrum
would be available by the end of this
year, they are now unlikely to be
launched before February 1983, The
arrival of the first Spectrum Prestel
adaptor of Spring is now not
expected until the middle of 1983,

This news may confirm the view
of some people that Sinclair
Research operate on a different time
scale from the rest of us. In Sinclair
Time 28 days can embrace a period
stretching from one to three or even
four months,

Sinclair has recently been rapped
on the knuckles by the Advertising

Scrooges

stores, instead of the £200 official
price. The 16K Colour Genie is still
£200.
Multitech's
impersonator costs £270 for 64K,
Also chiming in at 64K is the £350
Commodore 64 although delivery

MPF 11 Apple-

before Christmas could not be
guaranteed. Computers £225 Lynx
which has 48K and will be capable
of running CP/M will also be
available in numbers in the new year
as will the £100 16K Oric, one of the
first machines to break the £100
colour and sound barrier. Sanyo’s
PHC-25 20K Spectrum basher is
unlikely to be in the stores until
February, while the Spectrum itself
is still good value at £125 for 16K or
£175 for 48K.

If you still see the world in black
and white, Jupiter’s monochrome
Ace runs fast as a purpose-built
Forth machine for £90, and of course
the ZX-81 now costs £50 made-up or
£40 as a kit for a truly basic
approach to programming.

NEWS

Cunning Lynx avoids
mail-order snares

You wiLL xoT have to wait much
longer for the Lynx. Sales Director
Riva Gould is confident that at least
1,000 computer enthusiasts will
wike up on Christmas morning to
find Camputers’ new £225 machine
in their stockings. This is just
as well because Dick Greenwood,
Camputers’ General Director
describes the Lynx as *'a modern-day
train set plus the Encyclopaedia
Brittanica.”” Just the thing for
Christmas.

So far Camputers has resisted the
temptation to sell the machine by
mail order, partly because of the bad
reputation that computer mail order
has for late deliveries. The Lynx will
go on sale in sclected High Street
stores later this month. In the spring
Camputers will make available dise
drives and CP/M for owners who
want to upgrade their machines so
that they can run packages like
VisiCalc. Greenwood envisages
owners building up to a complete
system of computer, printer, disc
drive, light pen, modem, and
software for around £1,000 all told.

Rather than using a Microsoft
Basic, Camputers used a custom-
built language by Davis Jansons.
Jansons modestly describes his
creation as *maybe not the best in
the world™ and points out its
shortcomings. "It does not scroll and

On the lJ-I!h.EE

it has no string arrays.”
hand Davis Jansons is confident that
the ease with which his language can
be adapted to the needs of particular

users, the machine-code monitor,
and what he describes as “‘maths
overkill" makes the Basic more
useful than on any comparable
machine. He is also working on an
extended Basic and a Forth, which
will be available for the Lynx from
the Spring.

Now Forth speakers will be able to
consult the Oric in their own tongue

OrIC EXPECTS to break the £100
colour and sound barrier this month
bv delivering 1,000 16K machines
before Santa gets his boors on.

here

Microdrive

Standards ﬁulhﬁri.t:.r for nns-istcnﬂ}'
failing to deliver Spectrums within

the advertised 28-day limit. The
ASA was inundated with an un-
precedented number of letters
complaining about delays.
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Demand has greatly exceeded Oric
roducts’ expectations.

Plans o sell 50,000 units in the
first year have been redrafied after
receiving orders for 30,000 in the
first two months.

Cynics might expect this to
produce Sinclair-style delivery
delays but Steven Mountford, Oric’s
U.K. sales manager says ““We are
going to be wery careful not to
oversell”,

Prospective buyers will be
encouraged by Oric's latest language
packages, Forth and Extended Basic,
Forth will be offered free on cassetic
with every 48K Oric. It loads into
RAM ard takes up around 10K.

The Extended Basic comes in a
ROM chip which will replace the
existing Basic. It will be launched in
January together with the modem
and the free telesoftware service and
will cost £34.50.

Peter Halford who has written the
new Basic says that it is at least as
powerlul as BBC Basic. Like David
Simons who has written Simons
Basic for the Commodore 64, he has
included all the commands found in
other Basics plus some extra features
such as a built-in assembler and

disassembler. Full information from
Oric Products International,
Cosworth Park, London Road,
Ascot. Telephone 0990 27641,

YOUR
ER)

TOP 10

Game Machine Company
W Flight

Simulation ZX-81 Psion
W30
Defender ZX-81 JK Greye
BGuip2 ZX-81  Campbei

Systens
W Orbyitar Spectrum Sikvorsoft
B Mateo:

Storm Spectrum Quicksiva
BVic Panic Vic-20 Bug-Bye
B Amok Vic-20  Audiogenic
M Pianetoids BBC Acomsoft
BDefender  Atan Atarni
B Ghost

Attack Dragon Dragon




Artic has
cracked it

RICHARD TURNER of Artic gives a |

wry smile if you try to make him
give away the secret of Krakit — the
Toronto based £10,000 competition
which has caught the imagination of
Sinclair computer riddlers in Britain
and America.

The puzzle consists of 12 riddles,
each of which contains the name of 2
country, a date, and a city. Richard
Tumer gives an example of how the
riddles work.

“Look up '‘Tour’. When was it
first seen? Mo rhyme for hour but a
thyme for dance.” The rhyme for
dance is France, the “Tour’ is the
Eiffel Tower in Paris and it was first
seen when it was constructed — in
1889,

At £10.00 a copy, whoever wins,
Richard Turner of Artic — which is
distributing Krakit — is not going
to lose,

First glimpse of Acorn’s Electron
— the 32K £150 Spectrum rwal

ACORN'S EAGERLY AWAITED Electron |
has joined the select band of micro-
computers which are already late
before they are even officially
launched.

Until last month Acorn was still
confident that the 32K Spectrum
basher with full BBC graphics
capabilitics would be on sale before
Christmas. Now the familiar ULA
problems which have haunted Acorn
in the past are again holding up
production of the £150 Electron.

Acorn hopes to launch the
machine early in the new year but if
it becomes necessary to update the
specification — for instance the
single-channel sound capability or

NEWS

[Sharp sends PC-1251 to front line
'but keeps MZ-700 in reserve

SHARP PLANS 16 sell 250,000 4 vear of
the new MZ-700 home computer
launched this month in Japan. Sharp
intends selling the MZ-700 world-
wide but no date has been set for the
64K RAM colour computer’s
British launch yet. The price is
unlikely to be as low as the £180
quoted in Japan where an optional
colour plotter/printer costs £100,
Meanwhile in Britain Sharp is
launching a new range of pocket
computers distinguished by an
optional integrated printer and
microcassette recorder. The
PC-1251 features an 8-bit CMOS
CPU, 4K EAM and extended Basic
for around £80. What makes the
PC-1251 more interesting than most
pocket computers though is the
CE-125 printer and microcassette
recorder which transforms it into an

H:'d?r-FEI*-IT I(Fﬂ.ﬂ 125120
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rival to the
The

low-power’ lost-cost
Epson portable computer.

whole umt is only Bin. wide, 6in.
deep and lin. high.

ZX Printer
for 6502s

Now 6502-based computers will be
able to run the low-cost ZX Printer
with Microtanic’s new interface
board. The board is suitable for
machines such as the Vic-20, the
Atom and the BBC Micro.

The £29.95 board is available now,
and an interface for 6809-hased
machines like the Dragon 32 will be
released shortly. Further details
from Microtanic Software, 235
Friern Road, Dulwich, London

the relatively slow processor, further
delays cannot be ruled out. The
cream-coloured machine has a real
typewriter keyboard and measures
13in. wide, 6in. deep, and 2in. high.

Chart-topping software
makes games hit parade

AS THE SOFTWARE industry becomes
more like the music business —
complete with album covers for
cassettes, Your Compurer publishes
its first Top 10, in no particular
order based on sales from shops and
manufacturers all over Britain.

Top of the list for the ZX-81 are
Psion’s Flight Simulation, JK
Greye's 3D Defender and Monster
Maze, Trader from Pixel, and
Campbell System’s Gulp 2. Adven-
ture games are steady sellers, in
particular those from Artic and
Phipps. Former high-flier Mazogs
from Bugbyte is said to be slipping
down while DJL"s Frogger is tipped
for a place in next month's top five.

In the Spectrum range chart
leaders are Bug-Byte's Spectral
Invaders, Silversoft's Orbiter and
the Quicksilva games, Meteor Storm

and Space Invader. MNew entry,
Escape from New Generation Soft-
ware looks promising. Also selling
well are Chromasoft’s Adventure 1
and Startrek from Abersoft.

Top of the Vic-20 stakes were Vic
Panic, Cosmads and Another Vicin
the Wall from Bug-Byte, and Bonzo
and Amok from Audiogenic. Also
selling well was Commodore’s Blitz.

Dragon software is thin on the
ground at the moment although
Dragon's own programs, Ghost
Anack and Beserk are moving up the
charts,. On the BEC front Acorn-
soft's programs arc still the most
popular especially Snapper,
Planetoids and Monsters. Defender
is taking over from Pac-Man as
Atari's topper seller.

Stay with us next month for a new
top 20 survey.

SE22. Telephone 01-693 7659.

New ROMs for old is a common cry in computing. This Aszmic chip
replaces the ZX-81/80's Basic ROM inside the case. Comprocsys claims it
turns the ZX-81 into an Assembly Language Program Station. As well as
a 2-80 assembler it supplies many other features, including an extensive
screen editor, file handling system, and 255 by 144 graphics resolution.
Capital Computers, Cormprocsys agent in this country, is developing a
board which will take borh the Asrmic and Basic ROMs and alfow
switching with a comprehensive manual from Capital Computers, 1
Branch Road, FPark 5t St. Albans ALT 4RJ. Telephone 0727 72317,
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o THE CHEAPE
INTERFACES ON THE MARKET
RS232C INTERFACE

At last a high quality 232C interface to allow you to

connect your ZX81 to any 232C printer.

Look at these features:

* Baud rate variable by soltwere control

Upper and lower case printout

Up to 120 characters per line

Small and compact — fits on to the back of your ZX like a RAM pack
Uses the ZXJ power supply

QOutput via a small 3 pin jack.

CENTRONICS INTERFACE

Connects your ZX to any Centronics printer. Has similar features to the
232C interface — one exception is that output is via a 24 way socket.
Both these interfaces offered at only £29.90 each linclusive of VAT)

MOTHER BOARDS

At last, inexpensive high quality mother boards at a
price everyone can afford.

ZX81 Spectrum
| 2 socket £10.50 £12.00
| 3 socket £12.00 £14.00
| 4 socket £14.00 £16.00
5 socket £16.00 £18.00
FLEXIBLE RIBBONS AND LEADS
Flexible Ribbon Connector £3.76
| Printer to Cobra 232 Interface lead £8.75
Unit/Code Price | Total

N0

|

(P& P free.on orders over£3) i

Please send SAE for brochure

COBRA TECHNOLOGY LIMITED
378 Caledonian Road, Islington,
London N1 1DY.

COBRA TECHNOLOEY LTD.

COBRA 1000

THE COMPLETE BUSINESS SYSTEM FOR THE ZX81

High quality computer system which allows you to expand your
Sinclair ZX81 into a powerful and efficient computer for the small
business.

* Accommodates a full range of business hardware

* Capacity for up to 9-12 boards

* PCB slide guide systems ensure total stability

* All add-on hardware comes complete with leads and sockets — no
soldering or drilling necessary

* Durable, lightweight metal case

* Fully professional keyboard — with space bar

* Mother board provided free

£71.30 inclusive of VAT

MICRO E.

SMALLER BROTHER OF THE COBRA 1000

Up to 6 boards may be connected inside this case. Same high quality
keyboard fitted in smart plastic case. Connects to your ZX printed circuit
board in minutes — no dri!!ing_rﬂr soldering necessary,

£36.50 inclusive of VA _

COBRA POWER SUPPLY
BUFFER

Ever had hours of programming work lost in 8 moment owing to
fluctuations in power or accidental switching of

of the wrong mains plug?

The Cobra Power Supply Buffer prevents such occurrences.

It is fitted between the Sinclair power supply and the ZX81. During any
loss of power to the ZX the buffer will continue to supply 9 volts to
the computer for up to half an hour (with a fully charged battery). The
unit will recharge itself during normal power conditions. When a mains
loss situation occurs, a red light emitting diode will warn the user of
loss of electricity supply.

£12.50 inclusive of VAT

COMING SOON!

Watch this space
for details of the
Spectrum Microdrive
interface for the
2% 81 and others

ZX MIGROI

DECEMBER Bt
NEW HORTIGULTURALHALL LONDON SH1.
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COMPUTER CLUB

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

CAMBRIDGE MAY BE the hub of the micro-

computer world but the Thames Valley has
claim to be England’s Silicon and Software
Valley for mainframe and minicomputers.
Scattered around Reading and Bracknell are
many of the leading computer manufacturers.

This concentration is reflected in the
membership of the Thames Valley Computer
Club. Tim Moore, club chairman, estimated
that almost 85 percent of the members work in
the computer industry.

The club meets upstairs at the Griffin,

- THE READING
CONNECTION

Simon Beesley finds the missing link between
simple Sinclairs and the mighty Cray 1, at the

Thames Valley Computer Club.

Caversham, just a few yards from the Thames
itself.

As the members powered upstairs at 7.30pm,
pints in hand, Your Computer’s representative
was impressed by a rurnout of at least 50
people. The club can be said to be in the heavy-
weight division of computer clubs. Meetings

| are very well organised.

They start with RAM tme — a random
access session in which anyone can offer or
request information or advice. On the evening
Your Computer visited the club a newcomer

Local society news

ZX-Aid Walsall

ZX-81 AND Spectrum owners are invited to
attend the meetings of ZX-Aid, a Sinclair
users’ club which meets on the first and third
Thursdays of the month in a local church hall.
Plans are afoot to for competitions, machine-
code courses and hardware projects. Telephone
Conrad Roe on Walsall 25465 after 6pm for
details.

Bangor and District

BANGOR and District Microcomputer Users'
Group meets fortnightly at the Bangor
Community Centre, High Street, Bangor.
Details from Dilwyn Jones, Fodol Farm,
Hafod Lane, Bangor.

Micros in Perth

THE PERTH and District Amateur Computer
Society has been formed recently and meets on
the third Tuesday of each month at Hunters’
Lodge Motel, Bankfoot. Meetings start at
7.30pm and include a talk or demonstration.
Contact Alastair MacPherson on 0738-29633
for more information.

West Midlands group

THE wEST Midlands Computer Group was
set up in August this year and has already
produced two issues of their magazine, Data-
bus. They will be holding monthly meetings in
Birmingham. Details from Steve Walker on
021-422 7405.

asked if there were any other Sharp owners —
there were — while someone ¢lse mentioned
that he had been offered a job lot of “really
rather sexy” Pericom rerminals, going cheap.

Following RAM time Dr Ron Mount gave
an entertaining talk entitled “WB-1 to Cray
2V2". The WB-1 — the Weeny Bitter One —
was a home-brewed computer Dr Mount built
with the ACC way back in 1975. His theme
was that improvements in computing power
were largely a matter of clever technique
rather than new technology. From the WEB-1
via the PDP-11 to array processors, he showed
their hardware architecture to be recognisably
similar and the technology almost the same.
Yet while the WB-1 could perform 100,000
operations per second and the latest PDP-11sa
million instructions a second — matched by
some micros — array processors can handle up
to 12 million a second.

Dr Mount finished by describing the Cray-1
which performs 167 million operations a
second.

As many people attend the club’s Special
Interest Groups as their main meeting. These
meet elsewhere on other days and include
groups for the Z-80 and the 6502 processors.
The Z-80 group has been working on a cassette
interface to enable programs to be passed
between different machines like the Nascom
and TRS-80.

There is also a basic Basic group for begin-
ners. Details from Phil Warn on Reading
594874 or Roger Bird on Newbury 438551
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HOWTOGROW UP TOAREALGOMPUTER

24

S=- :
wenam- (002 57
.

Ifyou're enthusiastic about microcompliting, sconer or later your'll ask

yoursell the queston . . . “where do | go from here 7
This is parmiculary true if you own a

MCroWWatn mited expansion and
harchware penpheral opoons . . . like
the ZxBI

INCA YOU QUESTION Can
be answered in three
shortwords
BASICARE MICRO
SYSTEMS

BASICARE are the
irvventors, deveioperns and
manudacheens of 3 olally
LIGUE MICrOCompLiing
upgracke sysiem

I's the sort of system
others have drearmed
aboul .. .asenesof
separate modules that

How BASICARE bulld irto a
complete computing package.

f

that simply [and firmiy] stack together

Ifyou're confused . .. dontbe . .. youonly have to think of it in terms of
the way Hi-F equiprment has evobved

Yo buy the harchewane you want and add o the systeml Each module
may have a separate function or integrate functions. And when you want
more . . . you add moned

In short you can develop a whole ange of hardwane options that fit
getherto form a complete package . .. “Computing” in the real sense

'_1‘- s Y. [-:r:-:l

And what a package!

Apart from it's good Iooks and stability under working condiions,
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for
X8| users

Of course, such a system needs a starting point from

Look at the choice you have:
PERSONA — An inerface module toenable a0 ORGANIC
MICRO 1o grow on the 2X8|

MINIMAP — A mernony mappang devee to extend the add
LB romoik wies o | M byies

RAM DB CAAY EXORAET IO X LA
RAM 16 — 16K Add on memory at remarkably e
RAM B — A TRUE 83K Ackc on mermony
DIROM — Litra lona possver mermony Dackecd by res
volatile storage of programs and data
TWLKIT An L e Tully socketed (0 take ip 0 8K | WS ¢
EPROM/ROM

PERICON a — A neneral Do

Of INDLE/ CUrTILe

Ao e

Farcpeat

of Litilsthes

MOSE. LSer DIOgrammaiie deviCe DImneting 23 lne

PERICON b — 24 [ines of heawy duty GutDul 1o acoess and controd the outsoe
VWO A apace b lmbed to
PERICON ¢ — Amoduie to ciese B0 colimn panter wath Aegeribe

products,
e produced afully
Ao umentbed

Centromcs tyie Daralle] intefade
USERFONT option — Liu~
for RAM 08, DROM and TOOLK

brochurne . . . |

Lnaer evVeiOpment INCILg RSICES, EFMLAV |
I'-"f_h';‘u.r'. e Fiop W Disrc Controller and much mome

BASICARE s the sort of system that GROWS |

When you grow. . .and emember wher you |

e your micro, youwill be able to change o
a PERSCINA, Uit to suityour new equiprmenid
in short, BASICARE wiii serve you ]
forever...no matter
how big you want to grow! f

& £39.50
@ £22.20

fed i EDD.IE DROMLD
F i £35.9% OO0

i expand. The heart of BASICARE™S systemis a
ricue computer mterface which we call PERSOMNA, ’ .‘ [
This ane urit simply plugs into your 2281 without u
modification and acts as the “brains” of the whole | /
ODEeraton
Thereafter you choose howw you want 1o expand
WOLIN TTHCTD I R ST | I!..K}{LJI.' 'l:’_l_]-"".- mone mociules

5 E23.%0

RS0 e
O E26.T5 & L3375

T L7525 C 2 £41.75

e USERTFONT 2 £8.00,
S L6500, ¥ CEOME £7.50
Al prices Include VAT, portage and packing in the
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Three games are included on this month’s Your

Computer flexidisc, one for the ZX-81, one for the
Spectrum and one for the Vic-20. Bill Bennett keeps
you on the right tracks.

THE FEEDBACK we received after the first
Your Computer flexidiscs revealed two facts.
First, we discovered that you wanted us to
provide software for a wider variety of
microcomputer. We regret that it is just not
possible to provide a disc for every machine on
the market, but our latest disc does cater for
three of the most popular home computers,
the ZX-81, Spectrum and Vic-20.

The second revelation concerned people
who could not get the first flexidisc to load:
often they had not read the instructions. Some

had even played the record upside down.
This, then, is the first point to check. The
software is recorded on the other side of the
disc to the writing — so turn the disc over,

Make sure you select the right track for your
computer. The first, and longest track is the
ZX-8]1 game. To load it, you must have a 16K
RAM pack. The program lasts over six
minutes and is an adventure game based on
The Hitch-hiker's Guide to the Galaxy.

At the end of the first two tracks is a special
lock-groove. This 1s a groove which traps the

Sleeve notes

B The disc has been cut in mono. If vou can,
transfer it to a mono tape recorder, If this is
not possible, record on one track only of a
sleren recorder by turning oné channel
right down.

MEnsuring that the level is right is perhaps
the most difficult stage. If your equipment
has VU meters, set one channel nght
down, and the other to a point less than
zaro dB.

B Remember the speed is 33 rpm.

Bif you can use a mono stylus then do.

B Record the software from the disc with the
same tape recorder you intend to use for
lpading the computer with. Sometimes
recording heads on different cassotte
records do not actually ine up, and so many

sounds do not
recaorded.

BLook at the patterns on the screen when
loading to Sinclair computers. You should
be able to judge if the level is too high or
too low.

Bit is easier 1o wpe LOAD " on the
Spectrum and ZX-81, and just LOAD on
the Vic-20.

M Finally, remember that the Spectrum
program suns directly from Load. Also,
expeact the ZX-81 screen 1o go blank for a
while as soon as it is run. If nothing
happens after a minute, Break and look at
the listing. Someatimes individual bits of the
program can be corrupted on loading, but
these are easily debugged once the
program has been loaded.

play back exactly as

stylus, and stops it from moving any further in
towards the centre of the disc. The reason for
this lock-groove is that it stops the accidental
loading of the next track on the disc, which
could have chaotic consequences.

To load either the second or third track, you
must first position the stylus before letting the
turntable move. On modern equipment, the
best technique is to raise the recording arm,
start the turntable and gently lower the arm
into place. On older equipment try locating
the stylus while holding the turntable still with
yvour other hand.

If you decide to record 1o tape from the
record player, rather than loading directly —
the first option is the wiser — the best
method 1s 10 turn the tape recorder on carly.
After you have recorded the software on to
tape, wind it back and then listen 1o it. Make a
note of where the actual program starts,
rewind a fraction and load from there.

Having successfully loaded the program into
your computer, vou should once again copy it,
to provide a back-up version.

The second two programs both last less than
one minute. It is important thar the instruc-
rions regarding locating the grooves are
followed correctly, otherwise the program will
not load. The Spectrum program loads in two
halves, and is called Night Racer, the Vic
program 1s called Antispace 2.

To load the Vic program, you must have the
Commodore cassette unit.

Be prepared to spend some time loading the
tapes; it is doubtful that you will get every-
thing right first go.
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Made in Japan, but can Sord’s £100 colour and sound
micro make it over here. Tim Langdell tests its mettle.

HARD ON THE HEELS of the Sanyo PHC range
we reviewed in October comes this new micro
from Sord — Japan's fastest growing computer
manufacturer, The M-5 is a Z-80A based
micro with BK of internal ROM, 4K of user
RAM, and 16K of video RAM. It can produce
up to 32 different colours on the screen at
once, with a variety of resolutions from 32 by
24 up to 256 by 196. All this for £100 sounds
almost too good to be true.

Externally the M-5 is beautifully designed
and made to the high standards expected of
Japanese electronics. It measures 10.51n, wide,
7.25in. deep, and 1.5in. high, which makes it
slightly bigger all round than the Spectrum.
The two-tone grey plastic casing opens to
reveal a bright yellow back, which houses the
ROM cartridge slot.

Stable and portable

The M-5 is heavier than it looks which
makes it extremely stable whilst still being
very portable. The keyboard is similar to the
rubber matting of the Spectrum, but feels
better. The keys are dark-grey with the letters
and numbers sharply contrasted in white.
Graphic characters are in bright yellow on
each key, and have been designed to be easily
visible without making the keyboard seem too
cluttered.

There are two shift keys — one on each side
— and these, along with a space and return
key, are all larger than the other keys on the
board.

The keyboard also boasts a control key, a
function key and a reset key. Looking more
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closely it becomes apparent that most keys |
have a Basic keyword on them in small light- |

grey letters. These are difficult to see, which
might be a problem for the first-time user but
the keyboard is easy to use once learnt.

On the negative side, the keys are not placed
at typewriter pitch as the Spectrum’s are —
but are about three-quarters typewriter size.
This undoubtedly makes typing harder —
although considerably easier than on the
calculator-style keyboards of pocket com-
puters. The keys also do not have very much
travel, making key presses a little less positive
than they might be. An automatic keyboard
beep partly makes up for this, but does
nothing to remedy the lack of a full-size space-
bar.

The Sord M-5 has single-key entry like the
Sinclair, However, this is not its usual mode of
operation, and far from all the keywords it
recognises are on the keys. The M-5 responds
like most micros, putting the letter or number
on the key on to the screen rather than a
keyword with the first key press. But single-
key entry is quite easy by holding down the
function key as the other key is pressed. The
M-5 thus offers the best of both worlds.

What is puzzling, though, is why Sord has
failed to put some keywords on the keyboard.
For is there but To is mnot. Little-used
keywords such as Auto, Renumber and Call
are there, but If and Then have to be typed in.

The M-5 has 32 graphics symbols in ROM
which speeds up games programming
particularly.

The Sord’s Basic is reasonably powerful

n

2w 3
FUNC 01"-" wg-

supporting all the major keywords, as well
as Read, Dara and Restore, Renumber, Auto
line numbering, Joy to read the joysticks,
and Hex$ which converts decimal numbers to
Hex. The Basic is supplied on a ROM
cartridge rather than being resident inside the
machine. This has the advantage that future
enhancements can be sold in the form of a new
Basic cartridge, but has the disadvantage that
the unit is useless without a cartridge plugged
1.

The Basic is more fussy than in Sinclair or
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Microsofi-based computers such as  the
Dragon. Syntax checking is not done until the
program is Run, and the error reports are very
brief and hard to understand at first. They are
of the form
ERROR 2 IN LINE 1

The keywords usually need a space after them,
when Sord could have made the Basic
automatically put them there. Let is
understood but not necessary. However, ir is
added when a List is pulled. If you omit a
space in a crucial spot the M-5 may assume it

15 dealing with a Let statement and 1nsert Let
in the program. This could be rather
confusing for a beginner.

Minor criticisms aside, the Sord performed
very well, being one of the fastest Z-80A-based
micros I have seen in anything like this price
range. The screen handling seems consider-
ably faster than the Spectrum’s for instance,
and rthe demonstration ROM's fast-moving
graphics confirmed this impression. One
program showed an entire screen, full of
information being smoothly scrolled at a fair

rate, and large spacecraft being moved fast
and smoothly across the screen which is not
gasy on many computers — even in machine
code.

The Sord has at least two screens which can
be written to independently. Up to 32 graphic
shapes or sprites can also be defined and called
at will to create cartoon effects and very
smooth graphic movement. The M-5 has four
modes of operation in addition to the sprite
mode. The sprite mode allows the super-

feontinved an next pagel
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(continued from previous page)
imposition of screens so that one is scen

through another. In this manner the |

demonstration program showed a constant

background of Mount Fuji with the letters

comprising Sord moving smoothly around the
screen.
The other four modes are:

B Text-only mode with no colours and a 40 by 24
screen display, each character made up of
eight by eight character squares. This mode
appears to be teletext-compatible in its format
but not in its availability of colour.

B Graphics 1 mode in which the scréeen is
mapped in eight by eight pixel character
squares on a 32 by 24 grid with a possible 32
colours available.

BResolution of 64 by 48 with 16 colours
available. Each character square is a four by
four dot matrix.

BGraphics 2 mode in which one has full
graphics with a resolution of 256 by 192 and up
to 32 colours. However, only two colours are
available in any given character square.

There is only 4K of internal RAM, while the
memory map is labelled in the Japanese
manual with most of the remaining area as
extra external RAM/ROM — which implies
that Sord has extension RAM cartridges in
mind. Certainly other languages such as Pips,
Sord’s equivalent of VisiCalc, are available on
ROM.

The M-5 seems well equipped for the games
player with joysticks and plug-in ROM games,
but also well suited to the more serious user if
the memory can be expanded. It has both a
television output at the rear and a video and
sound output. The joysticks simply plug into
tiny DIN sockets, and there is a port for a
Centronics printer. The power supply is
external and rather cumbersome.

The M-5"s sound capabilities are better than
those on, say, the Dragon or the Spectrum.
The Sord has three independent sound
channels which can produce a variety of music
and synthesised sounds. Again the
demonstration cartridge showed oft by
depicting three animals on screen plaving
tunes in three voices complete with the
striking of piano keys and bowing of a violin.
The sound benefits from being sent via the
TV or video system rather than from an
internal speaker.

The M-5 supports Inp and Ourt in Basic to
control Z-80A ports, but has no obvious
connector to the external world other than the
ROM cartridge slot into which the Basic must
be inserted. This makes it unlikely that it could
support a disc-drive or control equipment via
/O ports unless a custom-made unit will be
made available to sit in the ROM socket.

CONCLUSIONS

BFor £99.99 the Sord M-5 will be a
strong contender in the home
computer market when it becomes
available next month.

B Stylish appearance and compact
design could make it look attractive
on the High Street.

B Games players will be attracted by
plug-in software, joysticks, and
definable sprites.

BThe more serious user may be
attracted by a fast Basic which has
many useful characteristics such as
Renumber and Auto, and by the
presence of a Centronics interface
and video outputs.

B4K of internal RAM is inadequate.
Sord would be well advised to
consider a RAM upgrade cartridge to
compete with the bigger memories of
the Spectrum, Oric and the other

colour micros in the £100 range. [ |
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SPECIAL OFFER
GENIEI ORI
£249.00

Sinclair ZX81 available ex-stock £49.95 inc. VAT.

Post to CHROMASONIC Personal Computers,
48 Junction Road, Archway,

LONDONNI9 5RD

TERMS OF BUSIMESS: Please add 15% VAT to all prices

Delivery charged at Cost. Prices valid for cover date ot this mag
ACCess and Barclaycard orders welcome

| am interested in a home ¢ omputer
Please send me further details

OwvicC 20 DRAGON 32 [ COLOUR GENIE

] ADD-ONS [ SOFT\/ARE .
MAME

ADDRESS
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SURVEY

V

Neville Ash provides a yuletide round-up of all that is best

in Vic-20 software

PROGRAMS FOR THE Vic come in rwo main
types: cassettes which range in price from £5
to £10 and have the slight drawback of slower
loading, or cartridges which give almost-
instant loading — but can cost up to four times
more than a cassette.

What about floppy discs for the Vic? They

are available at just a couple of pounds more
than cassettes, so they appear the perfect
choice. The only problem is the price of a Vic
disc drive — around twice the price of the
computer.

However, once 3in. and 3.5in. discs arrive
on the market, companies like Commodore

- Extra :
Company Program Cassette Cartridge oy Price
Applied Systems Knowledge Facemaker Yes No 16K £8.95
London House, Number Chaser Yes No 16K £8.95
42 Upper Richmond Road, Number Gulper Yos Mo 16K £8.95
London SW14 8DD. We Want to Count  Yes No 16K £8.95
Twister Yes No 16K £8.95
Rainbow Towers Yes No 16K £8.95
Audiogenic Ltd, The Alien Yes No 3K £7.99
PO Box 88, Amok Yes No None £6.99
Reading, Kosmic Kamikaze Yes No 3K £7.99
Berkshire. Star Wars Yes Mo MNone £6.99
Renaissance No Yes Nona £24.99
Meteor Run No Yes Mone £24.99
Satellite and
Meteorite MNo Yes None £24.99
Bug-Byte, Asteroids Yes No None £7.00
98-100 The Albany, Another Vic in
Old Hall Street, the Wall Yes No MNone £7.00
Liverpool L3 9EP Backgammon Yes No 3K £7.00
Cosmiads Yes No None £7.00
Panic Yes No None £7.00
Commaodore, English Language Yos No Sor 16K £9.99
675 Ajax Avenue, Mastermind Yes Mo 8or 16K £9.99
Slough Trading Estate, — plus subject tapes  Yes £1.99
Slough, CQuizmaster Yes No 8or 16K £8.00
Berkshire SL1 4BG. Adventureland Mo Yes MNone £24 .95
The Count No Yes None £24.95
Mission Impossible  No Yes MNone £24.95
Pirate Cove No Yes MNone £24.95
Voodoo Castle No Yes None £24.95
Liamasoft, Grid Runner Yes No None £5.00
49 Mount Pleasant,
Tadley,
Hampshire RG26 6BN.
Postern, Siege Yes MNo None £5.99
PO Box 2, Shadowfax Yes Mo MNone £6.99
Andovers Ford,
Cheltenham,
Gloucestershire GL54 55W,
Rabbit Software, Hopper Yes No None £9.99
380 Station Road, Myriad Yes No 3K £9.99
Harrow, Nightcrawler Yes No None £9.99
Middlesex HA1 2DE. Space Phreeks Yes No None £9.99
Space Storm Yes No MNone £6.99
Romik Software, Mind Twisters Yes No None £9.99
24 Church Street, Multisound
Slough SL1 1PT. Synthesiser Yes No None £9.93
Sea Invasion Yes No None £9.99
Shark Attack Yes No None £9.29
Martina Raider Yes No None £9.99
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may be forced to reduce the price of their disc
drives in order 1o compete.

Audiogenic's games are supplied in both
cartridge and cassette form and we had
samples of games in each form. Three cart-
ridges were supplied — one would not fit until
pushed very hard into the slot at the back of
the Vic; in fact it started to come apart. Even
$0 its performance was not affected.

The three games supplied were Renaissance,
a joystick version of the popular game Othello;
Satellite, a game similar to Asteroids with
excellent graphics; and Meteorite, similar to
Defender but a well-implemented example of
this type of game.

Audiogenic also supplied four games in
cassette form. Cosmic Kamikaze, a game
similar to Invader 4 — Space Invaders with
mountains — is available in two versions, one
for an extra 3K and the other for an extra 8K.
This is a slow game that records the number of
shots as you fire.

Amok is similar to Super Robots: you have
to clear the space station of dangerous robots.
You appear coloured purple and all the robots
are green. It starts very simply, but once you
reach the fourth level it is really difficult to
win. Star Wars involved moving your space
ship to the centre, then firing — not very chal-
lenging — and the last game — Alien — took
longer to load than almost any other game and
was still merely average.

Bug-Byte provided five different games in
cassette form. Backgammon has three levels,
with a realistic throwing of the dice, and could
prove quite compulsive: good value.

Vic Panic is as good as the arcade game,
going up and down ladders at high speed and
digging holes. It is very effective, a real fast-
moving game. Bug-Byte's Cosmiads is really
another version of that tried and tested game
Galaxians and as these types of game go, it is
slow.

Another Vic in the Wall is yet another
version of Breakout, starting with a blue wall,
then a yellow/green wall, it has left and right
keyboard operation and paddles. Initially it
seems far too slow, but as you progress it
really speeds up. Asteroids is another old
friend and is a good example.

Commodore itself had recently started
promoting a wide range of packages for the
Vic and we obtained a wide range, including
three in cassette form and five in cartridges.

All the cartridges were Adventure games:
Adventureland, Pirate Cove, Mission Impos-
sible, Voodoo Castle and the Count. Each one
gives you full instructions for saving a game,
as you are unlikely to finish one the first time.

More important, you are given details of
mapping — a logical approach to checking
your progress by producing a flow chart.
Mapping saves time and lets you complete a
game in a shorter amount of time.
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Commodore Mastermind is almost the same

as the program, without Magnus Magnusson, |

Especially as extra cassettes are available for
other specialised subjects. We were supplied
with General Knowledge 4 and three special-
ised subjects: Sport and Games; Film and TV;
Wine, Food and Music. Up to four people can
play.

You first load the operating tape and start.
You are asked how many players are involved,

and their names and occupations — just like '

on TV. When they stare their specialised
subject, you must load the appropriate tape.
After this part vou repeat the process for each
contestant.

The game comes complete with two casset-
tes, one for the operating system and the
second for general knowledge questions. So if
yvou want to play with four people, it is best to
buy the extra specialised subjects cassettes
which are only £1.99 each. An ideal family
Christmas present.

Vic Quizmaster lets you create your own
quizzes for teaching or your own entertain-
ment. It comes complete with a data cassette
demonstration and gives you a number of
choices. A question with matched answer, true/
false, multiple choice or if you want to create
your own type of quiz just enter the last
option. By creating your own quizzes this pro-
gram could let you produce your own versions
of Mastermind. Very good value.

English Language for the Vic, is squarely
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aimed at people who are facing GCE O-Level
and CSE examinations. It does its job well.
There is a choice of composition, spelling,
grammar, general, summary and compre-
hension. Further options available are a timed
test, questions and answers, or answers left
untl the end. You are supplied with two
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cassettes, the program and a data cassette.
When you need to rewind the data cassette an
instruction appears on the screen.

ASK stands for Applied Systems Know-
ledge, and this company produces a range of
six tapes for learning and fun at home. Each
one needs a 16K RAM pack and the loading
time is clearly stated on each cassette.

Facemaker is an interactive program with
three levels of difficulty. It is intended to
improve spelling and vocabulary, plus sharp-
ening up observation. You actually draw the
faces on the screen and the graphics are of an
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extremely high standard. Intended for 5-12
year olds, we showed it to some 10 and 12 year
olds and they found it fun; they learnt too.

Number Chaser, as the name implies,
improves skills that could have lapsed through
the use of calculators — and micros. There are
four levels. This one was also liked by the 10
and 12 year olds.

We Want to Count is aimed at the youngesi
audience — three-year-olds upwards and has
excellent graphics with a four-part program
that the children can use on their own.

Twister is a problem-solving program where
a geometric puzzle must be rearranged so that
no column or row contains a repeated colour.
You can have from three to 10 columns and if
you get stuck, there is a help facility. Once you
have mastered Twister, then you can try
Super Twister on the same tape.

Last of the six programs from ASK, Rain-
bow Towers, is a game concerning six towers,
three of them with discs to be moved to the
other ones. The discs are of different sizes and
as they move the colours change. You must
end up with each tower having a disc of a
single colour arranged in a specific order.

It can be considered to be another version of
the classic Towers of Hanoi, a puzzle which
appears very simple in theory, but not in
practice. Designed for eight-year-olds up-
wards; however, this game 1s one which would
appeal to older people too.

fcontinued on page 33)
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YOU'LL GET VIC.
*NEEDS*
-

JOYSTICK

GIVES YOU THE BEST BLAST
AVAILABLE FOR UNEXPANDEP 2

* NEW FROM LLAMASOFT *

2 100% MACHINE CODE ARCADE GAMES
FOR UNEXPANDED VIC-20
FROM THE AUTHOR OF ‘DEFENDA’ AND "TRAXX'

- . -: RS
L = e
FINALLY: TRUE ARCADE QUALITY ON THE
UNEXPANDED VIC! SHOOT DOWN THE SEGMENTED
DROIDS INVADING THE GRID. BEWARE OF THE
PODS AND ZAPPERS! THE AWESOME
SPEED, SOUND AND GRAPHICS

——

A

ONLY

EACH
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CLASSIC NEW
SPACE GAME! ZAP

A9 THE SWIRLING ALIEN HORDES
BEFORE THEY RAM YOU — AND
ABDUCT YOUR HUMANOIDS! SURVIVE
THE ASSAULT FOR LONG ENOUGH AND
AN EXTRA STAGE ON YOUR SPACESHIP WITH DOUBLE
FIREPOWER! AWESOME 3.5K ACTION GUARANTEED!

AZRBOLULCTOR

SPECTRUM

GRAPHICS CREATOR (16K}

MOT just another characier edifor
ané allows you 1o defling ngtl only the 21
user definable characters, but slso allows
you 1o change the entire 38 character
ASCH satl. Creates BYTES files ready for
¥ou o load inlo YOUr own programs g}
cludes advanced Raliect, Invert, Figld com-
mands ote. Compléte with full documants
ton. W you are at all serigus about SPEC
TRUM graphics. then bin the BIN state
mant and use Graphics Creator with is
@asy on-Screen cursor pditing. £2.95 - S0p
P&P

This

BOMBER [16¥)

Yes, @ il fosture version of the popular
game ‘Blitz’, supplied for the 18K or 48K
Spectrum. For only £2.95 + S0p P&EP

ROX 1 [16K]

Blast the ‘||.IIm-:'| metears as they nvade
vour planst, cruise migiles ane your only
defence in this world of disaster, If they
break through the crust of your planet than
your lite support systems will fall. A very
addictive game with fast action and great
graphics. 16K or 48K Spectrum only £2.95
+ 50p P&RP

LLAMASOFT SOFTWARE
P

Dept. YCA

45 Mount Pleassnt
Tadley, Hants
RGZE BN

Tel: OTIS6-44T0
Trade enguiries
welcome

by Jeff Minter

Spectrum ATARI 400/800

SUPERDEFLEX [48K)
The dea of this new game iz 10 bounce
Sid™, the space invader. saround the
scresn into the power pods, teeping away
of course from the devil wha chases you
ardund the screen, Steer with your Deflex
shields, but bewars tha mines or you may
be buried alive! Superh graphics and lan
tastic sound on the 4BE Spactrum anly
Only £4.95 on cassette - S0p PERP

VIC-20

ANDES ATTACK

Fly your rampet Gghter ower the Andes
rmiguntain range and protect your Bamas from
widnap by hoatle UFOs, Features B kinds of
UFQ, controls inchude up, down, reversa, fine,
thrust and smarnt bomb. Entiely machine
code. Requires BX expansion and joystick
£8 + 50p pfp

TRAXX MC 8K « EXPANSION

This is the VIC 20 version of the brand new
ircace game "AMISET, 3 cross bresc be
tween he now Tameéd "Packman’ and the
gama 'Dux". All bn machine code. fast and
fun with joystick controls. uses Hi-Raes col
our graphics. BK or Isrgar mamony axpan
sion needed. Only £8.00 - S0p PEP com
ﬁhlq with instructiong

B
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RATMAN!

Another amazing game from Liamasoft!!
You are the man under attack by the dead
Wy rats as thay fall from the sky. You must
dodge the arrows 1o get to the rats and
then sguath them with your hammar be-
fore thay dig under the platform on which
yvou stand, and mutate into devils. Fast
sction with fgally fun graphics to maka an
aextremaly addictive game BE or larger
mamory expantion needed. Usos Hi-Res
colour graphics, in machine code, Only
£5.00 - S50p PEP complete with instruc-
tions

BREAKOUTDEFLEX

Unexpanded package o full feature version
of the popular arcade Broakout plus a new
concept in computer gamaes, Defiex!! Both
programs on ong casselts ul'il'p £3.95.

BLITZKRIEG (3.5K)

As seen atl the Commaodore show and
reviewed by the Daily Telegraph. Fly your
Vulcan Bamber ovér theé anémy oty and
destroy the buildings. 25 levels of play
usos Hi-Res colowr graphics and plays Rule
Ertannia butween wavos :Inl]r £4._9% com-
plete with instructions

GAME GRAPHICS EDITOR

Create your very own custom characters
for the uncxpanded VIC 20, up to 64 char
acters with facilities such a3 reflect and
save on casselto alc

ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

IX81

SOFTEEY 24

This program, designed 1o run on the VIC
20 with any memory size gives you the
facility of 24 key words on your function
keye. Koy words include peek, poke, run,
save, list, for next eic. Both programs on
one cassetle only E6.00 + S0p P&P with
full documentation.

ATARI 400-800

TURBOFLEX

Superb ultra-Tast and totally new ball
gama unlike any you have sean before
Uses ATARI's unique features to the full
incorporates superb colour/sound alffects
and uses PlayerMissile graphics, Tables
top 10 scores along with Scorer's namae
£6.00 + S0p PEP

GRAPHICS/CHARACTER CREATOR

Mow you can deling WOUT vEry 0w custom
characlar sats, or edit the existing sots
Results are fully displayed on screen in
modes 0, 1, 2. Special features include
reflect, invert, save character gets elc. Sup
plied on cassetle with data sheet only
£8.00 + S0p P&P

ZX81

CENTIPEDE (16K ZX 81)

The ORIGINAL game from the ORIGINAL
author, This is the dentical program to
that being sold by other companies for
thrae times our price. The gama has re-
ceived aottatic raviews in the computing
press. Program has 30 speed lovels and
ever increasing Contipede hordes. Tables
top 10 scores and their names. Why wait to

pay more? Only £1.95 + 50p P&P.

Please add 50p P&P with all orders
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feontinued from page 31)
Llamasoft provided just the one game —

Gridrunner — in casserte form. The lowest- |

priced of all the software in this feature, Grid-
runner is one of the most interesting games,
being a version of Caterpillar with a red grid.
You have to try to chop the caterpillar into
tiny pieces until it is destroyed. A very fast
game and really effective use of graphics.
Postern Software provided two games in cas-
serte form, Siege and Shadowfax. Siege is
another popular game available in similar
versions on other brands of micro. The idea is
to try to stop the hordes of infidels climbing
up the wall of your stronghold and taking
over. In this version you throw blue objects

down at the increasing numbers of infidels and |

when you think you are winning, they increase
and move faster. A good value game.

The second game from Postern, Shadowfax,
is completely different from any of the games
in this feature. You have two sets of horses and
riders — one white, the other black — riding
towards each other on a green background. A
nice change from the versions of Space
Invaders and Galaxians.

Rabbit Software of Harrow supplied five
games on cassette and one of them stood out as
being far better than most of the other games
reviewed. Called Myriad, it needs an extra 3K
and is one of the fastest-operating space games
available, While lots of games have four, six or
even ten levels, Myriad has almost 200 and a
fantastic range of hazards — from ordinary
bricks dropped by a builder to lethal bombs.

You can be attacked by a virus, but it takes
three attacks to kill you. Dangerous reflectors
send your beam back towards you, so you can
wipe yourself out by mistake. On your side are
shields, which last for just four and a half
seconds and you get three of them for every
10,000 points — a compulsive keyboard or joy-
stick-operated game.

Space Phreeks from Rabbit has 15 different
phases before it repeats. You need to shoot
down different types of alien and as you
progress through the phases it becomes far
more difficult.

Rabbit’s Nightcrawler is a game like Centi-
pede — a version of the one with the worm.
Here you have 39 levels and you have to chop

up this night crawler and destroy it. A version
of Pac-Man goes across the screen at the same
time to destroy it. This is a very fast game.

Hopper gives you the problem of crossing a
busy motorway, then over a river full of logs
running along it. You must dodge through the
traffic, avoid being knocked down, then use
the logs to cross the river. Another fast game.

Rabbit’s Space Storm is really intended for
young children. You are in space and must
destroy the incoming aliens. You are given a
long range view to see what will be coming
towards you and if you are hit, a damage
report in percentage terms is shown at the
bottom of the screen. As you destroy the aliens
the speed rapidly increases and you are given
three lives.

Romik Software supplied five programs all
designed to be used with the unexpanded Vic.
Shark Attack sets you the objective of trapping
the sharks before they can cause any damage.
You control the net and the entire screen can
be filled with nets. Your primary task is to
separate each shark into its own space. The
simplest way is to produce a lattice framework
over the screen. Quite different from any of

the other games; but guite simple.

Sea Invasion from Romik frankly looked just
like Space Invaders apart from the description
on the cover of the casserte. A good example of
this type of game, but nothing really different.

Martian Raiders would not load with the
tape recorder and Vic I was using, so I gave it
to someone else to use on their machine. Srill
no joy. The screen showed error 17184 plus
run out of memory, but I could not see any
indication of any extra memory being needed.

Mind Twisters shared the same problem as
Martian Raiders. This one was also checked
on another Vic, but still no luck.

Out of all the Romik tapes the best one of all
must be the Music Synthesiser. Using the con-
trols from Q to * and A to = it is possible w0
make music very quickly. You will be surprised
how fast you can produce music for yoursell.

Both Shark Anack and Martian Raiders
have *“Be Champion of the World" written
across the packaging, so you have free entry 1o
an exciting competition. It is a pity two of the
programs would not run; however when lots
of tapes are being copied you can find the odd
ones that just do not copy properly.
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CONCLUSIONS

BOwners of the Commodore Vie-20
have one of the most popular micros
in this country. Out of literally
hundreds of games available we have
looked at a cross-section of 39 —
these span the range from Space
Invaders derivatives to the thinking
man's Adventure games, not forget-
ting the educational packages.

B Cassettes have the edge in price over
cartridges: discs are almost as cheap,
but it may be wise to see if the prices
of disc drives fall radically as the
market alters.

M Price is no indication of quality: cas-
settes costing £5 stood up very well
against far more expensive programs.

M Beware of super graphics on the
packaging, it is rare for them to look
the same on the screen of your Vic.
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ROMAE S0FTWARE

24 Ghurch Streel, Slough SL1 1PT. Telephone: Slough (STD 0753) 71535

A\

ROMIK PROMISE
A MINIMUM OF

ONE NEW GAME
EVERY MONTH

Britain's leading games software house are proud to announce our new range of exciting games and other software for
the Vic20. (Games for BBC, Dragon, Spectrum and Atari available soon.)

ALL ACTION GAMES CARRY A FREE ENTRY TO NATIONWIDE COMPETITIONS WITH FANTASTIC PRIZES

MARTIAN RAIDER

For umexpanded Vie20
Skim 2% close 23 you daré 10 the surfice ol the planet,
devastating the Martian cities, destroying ammunition dumps
{garning mone time). shooting down the ground-to-air missiles
‘and UFOs, dodging or blasting the metearnes

“A roal actiom shol of the gama"

il TWISTERS

For unsxpanded Vic20

Four games 1o stratch your brain
Blacigack, Decipher. Four Though! and Teaser gre our com-
pl.ll.!'-ﬂ!ﬂ YEfEIONS I:I1 very muur Rioime QAMES Jl'llj el fest
your mental agiity and skall for many 2 long haur
BLACKJACK
You start with £1,000, the objectve Deing to break the bank_ 1o
do this you have to win [inchuding your starting money)
£20.000
Instrscllons. You have to score nezrer [But not over) 21, fhan
the computer does. The computer deals your first card, you
ihen place your bet 2nd At the return key . the compuler thea
deais your second card. |f you want another card hit the 'L’
ey, il mol hit the "5 key
Polnts. Ace 100 11 Jack, Queen, King 10
Scoring 21 points with 2 cards — you aulomatically win
Scoring 21 points or less with 5 cargs — you automatically
wifl
Draw — the computer wins
Your kitty is automatically adjusted win or lose. it you kase all
YOUF [ty — parme ovar
DECIPHER
You have 10 guess whal combinaton of cogurs the compuler
has selecied — [0 enler a colour just bl the colour button on
e compuler, when you have enlered ywour hve chosces of
colgur, the compuler will display (a) Nothing at all — none
right; (b) Black or white sguares or both — for every black
square you will hive a correct colour in the correction position
for every white sguare you will have 3 correct colgur in the
wrong pasition. If you cannot find the complete combination, it
will bie displayed when you have had twelve atternpls
FOUR THOUGHT
You hawe 10 make a line of four squares — hofizonially
vertically of diagonally BEFDRE the compulér does, taking lums
to take 3 square (Sguares can only be placed al the botomn of
the grid or on top of another scuare). Keys. Hit 1he number key
ol the columa you waal your squaré dropped in, then Mt the
retern hﬁ'
TEASER
The gim of the game is to score 15 BEFORE he compuler
does, using amy combination of three boxes, If you canngt
score 157 Ihen you mus! try and stop the computer from
downg 50 2nd force 2 draw. Keys. Hit the number key of the bax
thal you want (ypw can only select an emply box)

ALL PROGRAMS ARE £9.99

AIRSEARTTACK

For sxpanded Vic20
You can ves 3K or 16K RAM

Can you plot a modemn jet fightar? Taxe off from your
aircraft carriar and ongage enamy aircraf in battis, Shoo!
thern down and then drop your bombs on the enemy
aircraft carrier. Watch out — the enemy lghter is trying to
do the sama! I he gats past your sir defencs you ane |eft
to defend your own carrier with sea-air missies. You
each have three jels.

# fr. s

FuLTsouno
C YNTHESIZER

For the umsapanded Vie20

The Vic Multscund Synthesiser is very flexibie and can
be playec in more ways than can ever be explained here,
lo create music and special effects. For example, create
any tune, up o 255 noles (aRor following appropriate
instructions), then press “F17 or “F3", then key "8 and
enjoy the added effect MNow hit “'=", listen to the
difference. For & surprse — hit =" Now add a melody
over the top — hit key 8" then 7" — now play a mekody,
or expanment. Have fun!

NEW NEW NEW

MOONS OF JUPITER

For expanded Vic20, 3K, 8K or 1BK

SHARK ATTARCK

For unaxpanded Vie20
You are in shark-infestod waters after baing thrown
overboard lrom a pirate ship. Your only protection being
an atormic net whach you trall behing you, trying 10 cover
ill the visible ocean and ensnare the sharks at the same
tima. Baware of sioppeng oF COVEnnG your tracks for 100
long. it you do, then the sharks will escape and come
after you. Walch out for the ever increasing deadly octopi
{somimasz the sharks will eat part or all of onel)

f oo B
f

0, 0]

-
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A real action shol of the pame'

For the unexpanded VicZ

SEA INVASION

Fight off ihe afiacking sea creatures for as long as you

can. Shoot the whale for a sufprise scofe, walch our for

the crabs. starfish and oclop

You are a commander of a fleet of destroyers. Lookng on

from the salaty of Mother Ship, you send in one

destroyer al & time 1o blast a passage through tha
MOONS OF JUPITER.

Your destroyers have 1o dodge and blast the UFDs

Walch oul for the Gologs, they can smash your des-

roysers, DUt wou cannol Ranm theam

MACHINE CODE
ARCADE QUALITY GAME

SPACE ATTACK = a game of skill. You as the piot of an
inergalactc baltleship have to hght your way theough
wave afler wave of vanous aben spaceships.
MACHINE CODE
ARCADE QUALITY GAME

HEW MEW NEW

SPACE ATTACK

For the unexpanded Vic20

OUR GAMES ARE AVAILABLE FROM ALL GOOD HOME COMPUTER SHOPS, INCLUDING:

Metyclean, 92 Vicloria Streel, London SW1. D1-B28 2511 . . . Metyclean, 137 The Strand, London WC2. 01-240 2321 . .

Metyciean, 177 London Road, Croydon. 01-686 B626 . . . All branches ol

Lagkeys, ¥ic Contre, 154 Victoria Road, Acton W3, 01-992 9504 . . , A. C. Systoms, Exeter . . . Microlrading, Birmingham . . . Swpersoft, Harrow . . . Anirop Computers, Horley, Surrey. 246083 . . .
Orwits Computers, Harrow. 429 1060 . . . Covendish Data Systems, South Norwood. 656 8941 . . . Software Master. 30 Lincoln Road, Blrmingham . . . Tomorow's World, Dublin . . . Algray Software,

Barmaley. 81199 . . . Computer & Basinass Systems, Melson, Lancs. 0282 601191 . . .Dyad Developments, Oxon. DB448 T28 . . . LelsuwronlcsBlackpool Computer Stores. 0253 27091 . . . Carlow Radio

Lid., Bediord. 60447 . . . Byle Shop Compuleriand, Glasgow. 221 7409, Nottingham 40576; Manchester 238 4737 . . . First Byte Computers, Maln Centre, Derby. 365280 . . . Simmons Mages
Compulers Lid., Twickenham. 891 4477 . . . Capital Computer Systems, Ilford 553 3026 . . . A.0.M. Business Systems, L.V.E. Buliding, Lelcester 548923 . . . Jutea Lid., Bridge, Near Cantarbury, Kent.
0227 830083 . . . Twickenham Computer Centre. 01-892 7896 . . . Kent Microcomputers. Maldstons 0622 52784 . . . J. 5. Simne! Computers Lid., The Compuler Shop, Kingston. 01-545 3793 _ . . Chrls
Denning Lid., Poole. 0202 761850 . . . Yorkshire Micro Computers, Scarborough, Yorks. 0723 TE136, Taylor Wilsen Systems, Oakfleld House, Stalion Road, Dorridge.

ONE FULL-TIME FULLY EXPERIENCED MACHINE CODE PROGRAMMER WANTED URGENTLY
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3D MAZENTURE

An axciing new 30 Maze game and Adveniure all in one — with mose than a hint of
Dungeons and Dragons. Amanng machina coda animaton. Only £5.55

N ‘:"\\}3

ToneILER

FOR 48K SPECTRUMS
WITH MANUAL

Ever wished you could wive a8 magic wand and tum your BASIC programs intg
machine code ones? Now you can [well almoatl]. You type in your program in
SPECTRUM BACIC, then In seconds "SUPER-C" tums vour program into a
machine code version| Compded versions run a1 least 10 times faster than BASIC,
and much faster than other langusges such as PASCAL, FORTH wtc. Amazing
vadua for £9.55 (inciuding a manual wrinen by Tim Langdail)

Just out from CENTURY PERSONAL COMPUTER WORLD and written by Tim
Langdell — writer for Your Computer, X Computing, Practical Computing and
Populsr Computing Weekly. Whather you're a beginner of experienced in
computing, if you're a Spectrum owner then this i the book to buy. The Spactrum
Handbook = the most compistes gusde to the machine on the markst — taking vou
from first principles in programming through graphic an, sducation, business and

EyElem And & mare game and offering a host of hints and tips.

llll"_l'

l’--l”l
F I N

Many hundrods of buyers hawe acclaimed this the fastest and smoothest version af

the popular arcade gamae for the Spectrum — the andy version with ful colour, three
mateorcld sizes, hyperspace, thrust, shedd, mothership, freeze-frome, high scors,
bonus ship at 10,000, etc. Even i you have another version, this one & o must lor
your collection, With machine code synthesised sound esffects which laft othar
software housas wondening how wa did it, this has to be the baat value around lar
only £4.85 {for 16K or 48K Sp-q-ctrurr':l STOP PRESS: NOW WORKS WITH

KEMPETOMN ELECTRONICS' JOYETICKI Avedable from us for only £19,50 ing,

DEALER DISCOUNTS AVAILABLE 507"t 3 Croxted Rd.,

FDF‘-

s
SEE US ON STAND
AT THE V‘%? Sﬂl

&)

orthern
am

Eamﬁ writing 10 an introduction 1o machine code and hardware modifications.
ackod with over B) exciting programs and routines — including 30 ploting, a filing

/1 l"'j:fi'?
L.J}E?l [ N

Softek, now one of the leading mIr.\-ira hiodises B kooking 1.;..— good programmaTs
to poin our team of axperts. If you ame interested in making typically several hundred
pounds & month in your spare time and can write for ANY popular micro computer,
then wa'd like to hear from you. We otler the best royalties, hive many rotad outlets
hare and abroad, can offer assistance with programming [we have most machines),
and, of course, can alow programs to be developed with our COMPILER (and we

nlone retain the right 1o sell programs created with it

SOFTIME

This amazing program used several maching code tricks to ghee you & real time clock
continuously on the screen, even when you're developing or running anothe
program! has alarm facility, and option of disabling the NEW and/or BREAK keys
Special offer £3.95

SEND A 5.A.E. for our free catalogue detailing such new products as CALC-U-VU,
BIZICALC, SCREEM KIT 1, TOOLKIT 1, and mose. Also ask about our software for
the BEC machines and DRAGON 32.

THE SPECTRUM ROM
DISASSEMBLED:

A raferance guide for the serious user. In 3 volumes, with a full desssembly in HEX
and mnamonscs with guides 1o using ROM routines. Val 1 (0000-1000H) £5.00

Pipase rush me in time for Chrstmas

L INL

| enclose 8 Cheque/Postal Ordor for f

LONDOMN SE24.
24 hour Ansaphone: 01-674 4572

l llv:
"i
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ADVERT\S\NG

From the February issue, Your Computer — Britain's
largest selling home computer magazine is to
Introduce a classifled advertisement section.

The introduction of this section opens up a new and
exciting opportunity for advertisers to regularly,
effectively and economically sell their products and
services to the largest audience of potential customers
offered by any home computer magazine.

It also provides an excellent "'shop window" for
private advertisers who wish to buy, sell or exchange
equipment with other enthusiast readers of
Your Computer.

To place a classified advertisement in Your Computer,
simply complete and return the crder form below.

CLASSIFIED
COMPUTER ORDER FORM

Classified Rates . ;
;n%w; gb per word (Min 45 words) — Please insert the following advertisement in Your Computer Classified Section
L=l

1 - LINAGE
r.-..‘"-. T _— - = ]| 1 o N _
Dl:plﬂ‘.l' — rates por scc (Min 2scc) _ £4.50
Ona Insartion £7.00 [ e — [
Threa | nsartions : ES.TD | £5.00
e PR - - 8 =
Wil 4 f
Chaplay & vartisars rhowd provede Separale — 1_ — ' E?Sﬂ
".c;.'."'.-:::; i:?';';.}fur FEdaree Space Dy phode . Eq_m
Method of Payment ' ' £10.50
Cheques elc, should be made payoble : J
1o Your Cﬁmpular and crossed "'k Co" | E,I 2 m.
I enclose hetewlth cheque/PO for ’ | el o . "ol e
£ el T i | 5’13 S0
Piease debit my A IVisa Barcl ] |
C:?c:?ftmmlcm Ex%crgts:fuln“;uuéﬁ:gqnt' I £15.00
las balow = ” . :

No. of insertions required D Box No. required YESINO
e BCD) )

Fu o B
I e h = MAME

[CITTITIIIIIIIIT] Acoees
SIGNATURE —‘

Post to: Payment by credit card please state address card is registered

Cut out the ordes form and return -

togathed with your remiiance fo: Dﬂ']ﬂlmEtE‘l. B g e e

e D

[%ffﬁrﬂé' Jiuncn. Surrey SM2 545 THIS FORM SHOULD BE RETURNED BY JANUARY 10.FOR FEBRUARY ISSUE PUBLICATION
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GAMES SPECIAL

i

Rod Hopkins applies his knowledge of multi-million
pound pilot trainers to produce the most realistic
simulator ever published for a home computer.

THIS FLIGHT simulator is a fairly elaborate
program leaving little memory to spare in a
16K Spectrum. In consequence, a methodical
approach to some resolute typing is demanded
of the would-be pilot.

Firstly, type in the main program, listed in
figure 1, Saving it in auto-run mode:

SAVE “BA 111"LINE 1
Having wverified the recording, turn to the
machine-code dump in figure 2. Enter this
code by way of a short routine such as the
following:
9990 FOR N =1 TO Z36:PRINT 23295 + n,:INPUT
“Enter byte” ,i:POKE 23295+ n,i:
PRINT i:NEXT n

This procedure allows checking of each byte
as entered. Once complete, the code should be
saved immediately following the main
program on tape:

SAVE “

Again, verify the recording. Leave the tape
set at the end of the code and type in the
screen-plotting routine listed in figure 3.

“CODE 23296,236

F:gu.re 6. Program breakdown.
From To Function

5 240 Main flying loop
2000 2070 Fap
2100 2108 Power
2110 2116 Roll
2120 2123  Attitude
2500 2515 Gear
2520 2546 Map
2580 2595 Update variables
8500 8810 Landing routine
9000 9020 Brakes
9500 9502 Head-up
9510 9511 Beacon
9520 9522 Qut of control
9530 9545 Artificial horizon
9550 9560 Take-off set-up
9640 9644  Fuel
9650 9665  Initialising subroutine
9680 9682 Exit/messages
USR 23296 Clear monitor during landing
USR 23391 Update instruments
USR 23483 Print plane

38 YOUR COMPUTER, DECEMBER 1982

Now type Run, switch the recorder 10
record, press Enter, and the display will be
saved. In furure, the screen will be loaded
directly from tape by the main program; but to
be on the safe side, save the plotting routine
elsewhere.

Next, a little guidance on using the
program. In the first place, do not expect
flying an aircraft to be too easy. Figure 4
enumerates the controls used — familiarise
yourself with them before running. Note that
the method of keyboard decoding used means
that a single, brief key-press will be read.
Notice also that some controls operate as
onfofl switches.

Shortage of RAM precludes any attempt at
making the program completely bombproof,
though most of the silly possibilities which
delight bug-hunters have been foreseen. For
example, the undercarriage cannot be raised
on the ground, and the brakes will not work in
the air! Figure 5 gives a concise chart of the
area around Edinburgh Airport, the arena of

the simulation, showing beacons and two run-
ways. This chart is available on a CRT
monitor in the cockpit during run time.
Navigation is by means of the beacons, which
provide two types of information. First, radial:
this is your bearing from the beacon in use;
and sccondly, DME: distance from the beacon
— Distance Measuring Equipment.

Beacons EDN and UWB must be used 1o
approach the runways. Radial and DME are
displayed on the central panel of the cockpit,
to the right of which a head-up display indic-
ates the direction of the beacon by a flashing
cursor in relation to the plane’s heading.

The CRT monitor mentioned serves three
purposes: it defaults to an artificial horizon
display, the plane being viewed from the rear
over a horizon which swings in proportion to
roll, attitude, lift. Secondly, map: this gives
beacon positions, and that of the plane if within
the boundaries of the display — a dot within a
flashing square. The latrer is not updated

Figure 4. Keyboard decoding.

Keypress Function

B Brakes on/off

c Change beacon

o/ Down/up

R/L Right /left

JI-WK(+) Less/maore flap

P Power increase, stop decrease
0 Power decrease, stop increase
M Map on/off

G Gear up/down

while the map is accessed. Third, a view of the
runway while landing,

Some final points about the cockpit. Warn-
ing lights are provided for brakes on, gear up
when landing, emergency fuel, plane descend-
ing — Rate of Climb becomes Rate of Descent
— and plane approaching out-of-control
condition.

In connection with the last mentioned,
remember to increase power/speed/flap, to

fcontinued on page 47
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Figure 2. Machine code dump.

EEJ;I:EE# ’L:pniggrg?‘tm a: 23296 173 33 'I:?S 92
PLOT O.120° DRAW 70. AW 114.0° D i RAN 0,23: D - 23306 ] 197 228 6
+-3: DRAM -128.-32..3: DRA 3 PLOT  0.162 DRAK 233168 35 19 32 2%
23326 22 193 15
'3 DM 3.3 23336 6. "3. 33
*: NENT n® PEIN 53746 - 193 72 32
+102+16: CIACLE $8.62.16! CIACLE 98.107. 23356 e 32, IS5 138 72 z2
e et E 23366 10 72 27
ey TS 23376 10 143 18
e . 23386 72 1716 62
L 23396 42 75 92 17
e .n.é:- B 23406 = 81 1871 2 3a. 131
D LET Xe LEN ARsged; 23416 23 26-0. 221 35. 11922
A S Lt 23426 22 35 118 35 16 238
23436 26 221 229 :87 215 193
Pplaid o s Tailel 23446 : 16 243 193 16 212 175
i 23456 F 1] Q 0 Q ] Q
0.50¢ DN —8440} 23466 2 124 16 124 198 69
. 23476 (1] 0 G (1] 234 0O
23486 2 33 163 90 34 5S4 92
23496 3 132 92 3 8 a 34
235086 - 4] 17 91 205 B0
23516 ¢ B < 31 4% 16
235286 24 5 82 201 0 s
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PR
NEW:

THE X-ROMCARD

WHAT IS SO
SPECIAL ABOUT
THE
SPECIAL RAMPACK?

FOR YOUR ZX81

WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPEC) HL M PACK? THE BEST GUARANTEE

THE SPECIAL RAM PACK (16K} i the latent design of ity kind, following at least s doken xumilar products. It has many of THAT YOUR ZX81 WON'T BE
the good points of ity predecewsors, including packs manufaciured by Sinclair Ressarch, Memotech, Byghvie and DBSDLETE FOR ONLY:
Econotech to cite a few of the best known.
With the expenence we have gained with memones both for the ZX Bl and 2 wide range of other Micros, we are also ableto £ 95
offer wme exclusive new featares

THE CASE: The SPECIAL RAM PACK has been designed o overcome the infamous "wobbling’ problem associated
with many other packi, and does not resoct 1o temporary solutions such as Yelero, Blutak, adhesive stnip or 2 huge, unsightly
case, It clamps positively to the ZX Kl bvmeamsofa spectal bkt in rdge sded by 3 pesibent spnng eflectin 1he coORDECTIeN
socket (wee Digure 1)

EXPANSIRILITY: The SPECIAL RAM PACK i1 not anly oom patible with all software and hardware produded for the
ZX 81, such axthe ZX pnater, but o also has (he edge over other packs with 1'.1.“!;“-.4&“13' You will find it interesting that
the keyboard sounder option i already included in the SPECIAL RAM PACK. 11 also has expansion pins, ready 10 recenve iﬂCIUding \_-T‘il'['
— in e same case the most advanced add-on ever designed for the ZX Bl — the X ROM CARD (e figure 2

WHAT DOES THE X-ROM CARD OFFER:

. The X-ROM CARD has a buil in avtoasrart ROM. Programas can be run automatically every hime the ZX 81 i vwiiched
an. This will result in a huge increase factor for ROM based software, since all software houses are currently very aware of
copynight piracy problems
2. The X-ROM CARD hax a buill in printer interface, necessary if vou wish (o use 2 printer other than the XZ printer. This !
is invaluable for an¥ serious apphcations, including word processing, where careful presentation o of the utmost
Imporiandce.
i q'h: K-ROM ﬂ.ﬁ'lll} has a buil in EPROM burser. This means that vou can save Basic or Machine code programs onfo '
wlcon chips and play them back at any tnme
4. Youmay of course bay the X-ROM CARD 1o use with otber Ram Packs such asthe Sinclair Ram Pack. However, when P 1
vou purchase the X-ROM CARD with the SPECIAL RAM PACK., vou will have the advantage of lower cost, greater
reluabilsy and neatnens, since the whole svitem 1 nicely housed within a aingle case,

1M CONCLUSION, The SPECIAL RAM PACK, is the best immediate investment for your ZX 81. The availability of
the X-ROM CARD opens the way 1o new sofiware d;a.ﬂn-prnrm such as l;nnm. Ffwmmpu and is the guaranlee tha
wour avaiem will never be obsolete.

TECHNICAL SPECIFICATIONS:

& SPECIAL RAMPACK:
® Memory capacity: 16K byies,
® Maximum speed: 200 ns access ume.
® Power requirement: Use exclusively Sinclair PSU.
® X-ROMCARD:
® Autostart ROM: 4K byie, exchange for 8K bytes and sofiware switch possible.
Displays memory size, checks for byte 00" (idenufies ZX basic) @@ 2000H.
Loads program if found, checks for byte *C3" and jumps (2000H) if found.
Checks for presence of ROM in socket n.3 and ROM caralog, displays catalog
if found. Contains also machine code monitor and printer utility.
® Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM.
® Blank EPROM: Use only 2764 — 8K byies per device — imsocket n.3. 3 = 9V, PP3 size batteries
are needed to burn EPROM.
® Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Qutputs ml.ludt
DO o 7, Strobe, Reset, Inputs include No-fault and Busy.
® Documentation: Schematic diagram included, full listings of Autostart ROM extra
(only for X-ROMCARD user, £1.50 + large SAE)

AUDIO-COMPUTERS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA — ESSEX S55 2JJ




feontinued from page 28)

indicate permission to land, that is when the | the altimeter shows 10 feet, as the runway is

increase lift. Both ROC and ALT meters show | runway is shown, unless your angular | not indefinitely long.
thousands of feet in the top window, feet in | approach is viable £10° of ideal. Once com- Figure 6 gives a breakdown of the compon-
the lower, mitted to landing, the attempt must be seen | ents of the program.

Take-off will not be achieved at speeds less | through. To practise landing, define your For the interested who do not have the

than 100 knots, or with an altitude less than | location at the prompts with:
10. For Landing, bearings are given on the Beacon?="EDN"

stamina or the time to type in the simulator

Radial?= 70 ; Head- | themselves, a cassette of the complete program

chart. Try to approach on a glide path — insur- | ing?= 250 ; DME?= 2. Increase flap angle to | is available for £3 from the author, Rod
ance against engine trouble — losing height at | maintain lift as speed falls, and do not forget to | Hopkins, at 116 Pilmuir Street, Dunfermline,
around 6-800 feet a minute. The CRT will not | brake fairly gquickly after touchdown, when | Fife, Scotland. |

Figure 1. The main program.

D&ﬁl:;l‘:!!‘ Eﬂw‘liﬁ PAPEN O3 IMe 7: CLEAR I LOAR == SCREENS °

B INPUT *TAAE-OFTT (¥/W) “fasl IF «84=y* THIN €0 TO 9330

8 [NPUT "0n...BTARTINO &LT BEF = I OLET ALsaisPl INPUT "KIND DIR
ECTIONT *jmb: LET WD=mDedad] INPUT WOSPELDT Tl LET wfewS /2R3
INPUT ~“DEFIME LOCATIOWTIY/Mi=ixel IF Mo b *7® THIN ©£O0 TO Dep

79 (NPUT “BEACONT “iws! FOR @=7 TO 75 [F sssmai@) TwEk OO0 TO 28

28 MNEXT 0 00 TO 23 .

28 LET 8+0-7: LET f=@=7s(B=011 0O SuUl B310: INPUT “SA4DIALY *iEDD oLV
ROsROeRAD

30 INPUT “HCADINOT  “iHD: LET AdsHDsRAD! IMPUT “DHE? =I1DA] LET 3=C0ne
COS RO: LET msbee ik &

40 LEY EvgefFe COS wbewSe COS WD LET Wei+SF s SIN sbewde T1M DI LET
DH= SOR (SeSsMen): LET MDs ACH (5081 [F W00 THEN LET RD-Ye A1 -RD

S0 LET MOeWB+ML/iGFe i SE4)1 IF MOeDLO5I00 Tulwm LET WD=wb-Ya PI
IF MB<0 THEN LET HOeHDsYs Pl
IF C AND DF<{E THEN LET 8-T: 00 10 Ex
LET G=O=-tPR+ES0/mis IF 0500 THEN OO0 Sud SEd4-Fi
LET Ge=ASl TO G/1E20
IF C THEM LET AL=0: LET WCsg: LET EsFRI LET sM=kKN«£Z OO0 TO 105
LET I=ZEA/EM: IF J 3 [ AxD MOT W ThEN 00 SUS 83300 LET J=f
LEY FCsATSEN/G0-5T820° LET EePli={FLeNN/S0T] ~{GReNN/ 400 ) -RC/PI LET

EKM=AMeESZED/Mie IENCAED OB BON £==1 32 IF ENCI1.SE3-FLeP) ThENn 00 Sul

S3z0l BO TO 104

§03 LET ST=00 PO 23034.7: GO TO 194

109 IF AT)E THEN LET Ce0D GO TO 102

L1l  LET SF=EM/ZFED: PRINT AT 18.0; FAPDE ¥i0s: LET AlsD: LET aledi+@C
3 Y LET FEsAN/TEA: G0 SUB 360

IAE WANDDRMIZE USRE 23701 GO SUS B300: IF TH THEN OO0 SUB 2083+THe3

Zo0 IF PEEE ZI3BOCES ThEM GO TO 216

210 LET B1~ PEER ZI3&0-G41 IF EIMD AMD SI(22 THEW OO0 SuB S(BIH

15 POSE 73%62.0

216 IF C THEM GO TO 40

TI IF ALs® THEN LET ®=Y: GO TO EX

230 IF ByY OR RBE 8.4 08 ABS k3.4 THEN 0O TO 40

236 IF @7 AMD (HD<4.15 OF HD»4.34) THEN GQ rIi! a0

238 IF #eY AWD (WDCL.05 08 HOMI.A0 THES 80 TO

0 8300
IF Fud3d TeEN LET FL=FLsS
o1

AB8z0384

IF FL30 TWil LET FL=FL-2

LET Seali= STRE FL! RLTURN

RETuln

IF Te=y Telid LET The0! BETURN

IF PRCAZ THEN LET PlR=fis00 LET TesT! RETURN
IF THaT TelM LET THe0: RETUAN

IF PRI=20 THEM LET FRefl-01 LET THsY¥! RITURN

TF NOT C TeEM LET FLefilPe(ALCE0)
oo TH I1ie
IF LA THEN LET C=C-¥I 00 TO 2117
IF NOT C THEM LET RLeRL-Ps(RL>-E00
00 SuB 83300 RLTUNN
LET HOsHDSC/ 3
IF CsT DR ATC-D THEM RETURS
LET AT=AT=-TD OO TQ 2127
IF (EMCIED AND  MOT LA) DR ATD10 THEN RETURS
LET AT=ATsT
FRINT AT 8.26; IMVERSE TIAT+TIi® = IF N OA LA THEN RETURN
00 SUS B330D ACTUEN
IF OR BNE WOT € TeliM PRINT AT 17.F-T: IWVESSE Ti*UP =! LET GAs
@i RLTURN 3 -
2510 IF MOT GR AND | MOT £ OF med00) THEN PRINT AT 37,97 IWVERSE T:
DOsM~: PORE ZIOTH.TI LET GReTD AETuEN
319 BLOTuRN
2300 IF m THEN 00 TO 2343
#3271 LET MeT: FORE ZY960.0: RESTORE BEG0I FOR ==0 TO 7! PRINT AT 1dea,
11 PAPIR T:™ "1 NEXT =
292% PRINT PAPER 1: AT 20.I5:°t0a") AT 18.2Z2:i°PRR=i AT 1B, 227 uwn1 &T
“adm=] AT 10.27i"san*i AT 12.28:"ewh"i AT 318.22ia8r"
@1=188: LET Q2«40
I373 FOR as0 TO 6. PLOT @1.82
2937 IF B-Tel THEN LET si=sail LET p2=x3! LET sleplews). 20 LET p2eplals
.23 IF PI4TS& AND P2CTO AND FI3=T anD PIXIE0 Tilk PLOT FLABWs Tiel
«#2] LET FI=T q
2340 WEAD MEI@eTh.J. 02 LET @iebi=041.2: LET O2+02-20/1.21 NCRT a0 BETUAN

ae ]
2068
Fi2t]
-1 ]
ol
2109
2107
“Tio%
2107
108 RCTUREN
2130 IF LA THEM LET CeCevi 00 TO 2127
2111
ZL1Z
13
Z118
ZL1E
7
e
Fires
nm
2108
227
ZIED

T4 IF P37 TWEM LET P3-0! FLOT DVER T! FLABW DIF1,P2
2948 LET ®e0! FOA =+0 TO 7! PRINT AT §3+0.21: PAPER 30 FLASH OF°
=i mEXT ai OO TOD 9333

2986 LET Au=AL/FI LET ALl= IMT (AL/LE3i+Tel BON ALw==Tii LET S408)s STHS
BLEF LET ALl= INT fAL=ALI=IE3): LET Swifies STRE ALID LIT ALsdlLeP

2583 LET Seid3ie STHE [ANAPY

#5904 LET S8cvis STH® (DEGeRD

oS LET SecBie STEE (BECeMbi

2308 LET SviTie STRS RL

38T LET Swillds 8T

2388 LET BwiT)= STH

2986 LET Sei0)= STR® § I&T (RC/100r=Tei G0M BCe=TH3! LET Ssi3b= ST |
ENT (PelC= VAL SeiDielEI)N) As

2982 IF 0N BCe=T THEN LET S#iBIsEefS.Y TO Jje=0=I PRINT FLASH T &1
Fsldi®*D*. FLASH O RETUEN

384 PRINT AT PR2E°C°

2985 RLTURN

8900 LET G=-Ti PRINT AT P,15i°HOT®: LET E8iD1=" 2 LET SegSiec =2
LET LASTL LET El=E

503 LET ScY)eSEDD LET Si3)=2070

8360 LET n=PePi LET g=-N: LET #*Z262 LET wei3€2: LET as30] LET ALsAL/F
= RND =&

#5370 LET CeuHDeDEG-ZI0+ @O (B=11]1e3

BELO LET Ze0i LET meZ04) LET K=3F: LET JeDef] LET meJeP] FOR 0«0 T 7!
PRINT &T 13+8.21:" =2 MEXT G: IF wOT OR THEN POWE Z3078.1

a4

B4 LLT FegM/35sh LET EsE-F1 LET Wew=F] LET s=s-c/Pi LET men+200 1F
ALOE THEW LET ALFAL+DeAT: 00 TO BE4T

BB43 LET AL=0I PRINT AT PFa12i°C*D LET SniBie" "I LLT GmiFaeT =

BEAS  IF EM{100 THEN LLT E&eD

BESE LET RemMem/W-g#a. LET Lemesfu-genl LET wemen/o=geu | LET jeReg/e-coe
5 LET Ue=msALSd=YoATN, LET Tis-pedl/E-TelTex

BBES IF ABS (R=N)}J TWEk LET R SON Rejex

B8TG IF AE9 iV-Xi3J ThiW LET Us SON VejeX

B8TS IF L&M-J THEN LET L=N=J

BETE IF L3N#+J THEM LET Lel+J

BEBG IF ROE iI-midJ THEN LET 1= RON [eiek

B20Y IF A8 iTisfldl THEW LET Tis G0N Tiegén

BEB0 IF ASS (u-Hid THEN LET Ur E0N Uss=d

BEES IF U = 33 AND WO ThES LET U=JD LET T1=33

#7100 SAKDOMIIE USE 23784 PLOT 198.0 Dide O.-D: Dfda BE.0: DFAW D.D

B71S PLOT R.UZ DRAN L-8,00 FLOT L.U; DRAM T=L.Ti=ul ALOT 1.737 DRéR W=1
«OF PLOT VaTII DRAW W=V.U=T]

8721 IF C1»203 THEN GO TO 723

@724 IF wOT ML ThEs LET BCeAL) 50 TO 0720
'HJ‘ L‘:Jﬂ:‘*'ﬂr‘lhﬂd"}: LT EaefR=-FLeun/ALI-ON N/ I00=-RC/ P! LLET KNeaMs
PR L]

W70 CIF Al Telm  LAT ALshLed) OO SUB 23000 LCT ALeAL/PI GO TO ETIE

@732 Gd G Z9ET

B934 LT Sweiri=c = LT Ewaagde" .

8735 @fadOnlIE UGk 2330

G736 IF . O=T TrEn OO SuUd 2000

G727 IF TH TrEn G0 SWl 2093+ THed

B741 IF AL<Z0 Thiw GO TO 8780

BTAZ IF ENCI1.SE1-FLeP) Twin G0 Suld D530: GO TO @747

D745 MO ZJ0%8.7: LET ETed

BT30 IF PEEN DIIEQ(ET TRON 0O TO ARG

BTEO  LET7 Sl= PRI 235@0=04. IF E1)0 AwD GI(IT TeEN OO0 EUR E(SI1

A770  POME IJ360,0

BT30  IF Wik THEs LET wedi IF p(ZE] THEW OO TOH EE30

BB IF ALLZ0 AWD NOT 2 Telwm 0O TO 93TO

B0 G0 TO BE40

BE30 IF ALMF OR mn TeEN LET 8-T1 62 TO EX

BEed  LET 00 TO KX

B0 LET Ge=0. MWL 23003 TS1778002T)

SO0 IF ALIF ThHEN S€Tuke

B008 DN Am300 TREN LET EMeiMN-100T RETUEN

20 LET Ew=0D RETLEN

5300 LET reRD+ P1 © LET miwD=+ PLOT OVER TIwd.r1! DM OVER TIT.O

ﬂ!f-'\-'l_ :ﬂ“l.:l'lﬂ'l:'i BiN a1 LET Fivil22+12+ COS al: PLOT H3.71: Dirds Y.0
.

B510 LET SeS+Ai8). LET Avu+SiBi: LET Bes@=T: §F Be8 THEN LET BeT

8811 FRINT AT B.11IMNIB1Y REVURN

D420 1€ C 0 aLds0 Tuik RETUSN

B3 LET ST=STaTI POAE 23054-31847 [F 97424 Thik  BETURN

#5932 LET BeD=TI GO TO EX .

9925 BATA "0uT OF RNWY.."."NOSE DIVE..".""."NICE WOAK CAM'NI"."OUT OF C
DNTRIL .. " . "IMPACT BEFORE Pr¥ =, *COA%H & OF RNEY™. "JAPACT L 0F BRkY".
“UNDERTCASR I AGET". "LAnDING TOO STECP=.=0UT OF FUEL..*

8530 IF n THEN  ROTLAW

Figure .5,

§722 IF wOT AL AND COY THER PRINT AT 16.21!Haak =oa® Ining charactars)

8231 ALOT OVER TiiMO.AW: DRAS DVIN TIdE.AY

AT LT Amel@el-aT=f 2 LOT avedL

S540  MANDOMIZE WER I3403

BS54 IF ARiE ThiN LET Amed

B34 PLOT L0 DR AE.0YD B TURN

SF30, 00 ELd BES1I LLCT Me-.B5 LET Se00 LET FLePi LET CeT: LET ENeT/PI LE

IsBI LET OA=T! LET ATsD: LET ML=AT

B331 PRINT AT 17.PF=T1 [WVERSE TI"DOnaN®

S352 LET PieD: PRINT IWVERSE TI AT f4.TI® =

333 LET w8e=0: LET WOe0! LET B=T: B0 S04 $43)

334 LET WDeZZ0sMADI LET d8s1N=10

F360 GO TO DR

270 IF Dx8E0 TwiEN LET BeDeYI GO TO OX

5373 IF m(I0 TmEm LET Bs7! 00 TO X

I00  IF M)180 TeEW LET BeDeDD GO TO EN

8383 IF MOT G THEW LET 88X 060 TO @x

8380 IF AT(-3 TREN LET BePFI 0O TO ¥

BEZY  LET Ie¥! LET A=1241 GO TO G640

BE40 LT G=u24007 LET mi=¥D PRINT AT J1.D: FLASH TI®F*] MCTUNS

B044  LET B=P+T OO0 TO Ex

BhSS -;f; Fepo: Dlm Ouda20l LET EXvEBE80I LET C=02 LEY O«C: LET #T=C: LET

.

BE¥1 LET LA=0I LET FLwD: LET TH=0: LET me0l LEY ST=0% LET XI=B LET ¥in
i LET RCsD: LET PR=OC LLT SL=07 LET AT=0 LET Ded] LET €=1: LET ¥sE
+E7 LET Jo¥eD:I LET 0wl LET mMieD: LET GRsL: LET DEGe1807 FI  LET A
D=l DEG: LET O=3I430; LET A=~ POAE JI638.0+00 LET B=
INT « BnD sEiel

BESZ LET Telll LET SFe.080 LET dpe23005 LET Sv RND P LET We- END P L
ET AY=Rale{ AmD =360}

054 AUETORD GGE0! DIW AC7H] DIM BO71L DIM MEE7.200 FOR @«7 7O 77 BOAD
AL Al BIEI: NEXT @

SE33 DI S4210% FOR G=T TO 21: LET Si@1=2070: NEET 02 LET Si31=8510: LE
T BB 120: LEYT SIT1w2%040: LET SiPi=2d105 LET S(PeTie2E3: LET SiPey
12113 LET S131e3000 LET E(1Fi=210%

S6FF WET SU187 20000 LET SeiMIeT1100 LET SeZ1)+212F

BG37 FOA @0 TO D+D: PRINT AT 13+@.P+P2° *: WEXT @@ FLOT 138
vD0 D¥AN De=D. ONGw BE,0. DAAs D.0: FOR Gv0 TO D+D-TI PRINT AT 1340
oFePeTE PRAPER YeTI® *i =EXT @ PRINT AT PePeT.00"

-

8560 DAaTA "EDN™ » 8. BB 4 “UB= ¢+ -2 1 +=50. 2« "EA0* + 7.0 48,30+ "TLA" s =83 1+ .8
T A D0 TP =TT 4 =0T, 3 TDRR T s Tl -1 .9

SGE1 00 SuUB S533: 00 SuB Sl DD Ul T30

EEE FRINT AT 8,207 IWVOREC Ti"1 "I IF wOT AT THIN GSETUEN

86T LEY ATeQD OO0 TO 2=Y

Ry (ACETOSL Z8. FOR U=T TO B: READ xu! NEXT O PERINT -I PolEi=aaT"]
AT 2507 Fullie Tixe: IMPUT “ANQTHESR GO% "jasi IF THEN LET &
ToTi LET €03 MLOT OVEN Tin3.¥i: Dikel OWDR TiT.0; PORE TI10T.0¢0-T
o PORE 23034.7: PORE Z)O76.7

001 IF Xe="Y" THEN LET PIeYI GO0 TO BES1

02 PFRINT AT 2500 InVERGE Ti® FOOEN &ND DuT =i BTO#

YOUR COMPUTER, DECEMBER 1982 41



2 REM BEsERERsiscEomaenny

4 PFEM 11 CHICKEN 113

& REM #3 5.0. 12-81 =2

@ REN SEessiasesrenensane

10 OPFEM #1,4,0,°K: ":DIM Le(20) , 580200 ,C8{20)

15 7 "INITIALIZING ..."

20 REM 13 PAGE & ROUTIMES AND DATA #13

40 FOR [=1534 TO [587:READ AsPOKE I,A:MEXT I

41 REM 3 VERTICAL BLANK ROUTINE i3

A2 DIM VES(2100:FOR I=1 TO 210:READ A:VES(I)sCHRS (A) :NEXT |

4% REH 1% LOAD PLAYER ROUTIMNE x3

43 DIN LD#(73):FOR I=1 TO 7TI:READ ArLD®(1)=CHRS{A)zMNEXT I

47 REM It INGERT ADDRESS OF ROUT. IN PAGE & 1

48 A=ADR (VES) : B=INT (A/Z56) : PIRE 1340, B1PONE 1538, A-2542E

30 DATA 104, 160,52, 142, 4, 167, 7, 76,92, 228, 104, 160,70, 162, 728, 167, 7, 76,92, 278

32 DATA 120,120,120, 120, 30,57,81,105, 15,15, 15, 15,0,0,0,0,592, 53,54, 55,2,2, 3. 4,12, 15,15, 1%, 15, 11,1
1,11

T4 REM 22 LINE 54 — CHANGE 24 TD 5& TO SKIP DRTHD. =3

53 REM %8 LINE 556 - CHANBE 28 TO 34 FOR CONT. MDV. 1%

5?3“‘2;# 7§1-133.?‘£r1521?2-15~?r0+|“1’?ﬂ.2.2""."4-b. 160, 13,28, 176, 32, 201, 15,240, 28,201, 14,208, 2, 160
L 1] 111

37 DATA 208,2, 1560, 18,201, 11,208, 2, 160, 7,201, 7,208, 2, 140,11, 192, 15,240, &, 561,48, 4, 157,28, 5, 152,61,
A4, 5, 157,85, 4

38 DATA 232,224,4,184,195

&0 DATA 182,0, 189,32,4, 135,203, 189,348, &6, 133, 204, 169, 40, 6, 133, 209, 198, 209, 16,7, 252,224, 4

&3 DATA 144, 232,176,91,189,28, 6, 133, 207

70 DATR 7O, 207,175,26, 188,24, 4,192, 1,240, 19,208, 1, 200, 177

Islgzrgims.m,ﬁJu.us,zm, 200, 208, 243, 136, 145,207, 222, 24, &, 70, 207, 174, 29, 168, 24, 6, 200, 192,25
¥ ¥

:0313;;: ;?.203-'-’-‘5'“,?1?.IM.I??.MJW.&. 200, 145, 203, 136, 208, 245, 200, 145, 203, 254, 74, &, 70, 207,17
85 DATA &,70, 207,174, 3,254, 20, 6, 189,20, &, 157, 0, 208

g DATA 24, 144, 154, 162,4, 109, 11,208, 240,95, 149, 0, 157,39, &, 202, 200, 243, 104, 148, 104, 170, 104, Té, 98,2
100 DATA 234,734,234, 104, 104, 108, 170, 189, 52, &, 133, 186, 167, 35,6, 133, 187, 104, 133,213, 104,133,212
:I.;ﬂzl}nl'n 189,24, 6, 133,193, 1869, 0, 168, 192, 755, 176, 75, 196, 195, 240, 5, 145, 184, 200, 208, 243, 152,0,1561,2
12,240,11

120 DATA 145,186, 230,212, 200, 192, 255, 176, 11,208,241, 165,90, 145, 184,200, 192, 255, 154, 249, 96, 254, 254
150 REM ®x CAR COLOR DATA 28

140 FOR I=1 TO 20:READ A:CH(1}=CHRS(A):MNEXT I

190 REM 2 DEFINE PM AREA = SINGLE LINE RESOL.
200 A-PEEK{104)-16:POKE SAZT7, A PH=23400

2035 REM t3 PLAYER MISSEILE POINTERE 11

210 FOR T=4 TO TiPOKE 1548+1,A+1:MEXT I

212 FOR I=1548 TO US7T1:POKE 1,0:MEXT I

218 REM k2 DATA FOR PLAYER [MAGES Ir

220 FOR I=PH TO PH+121:READ A:PORE I,A:MEXT I

ZT0 REM &3 INIT. HORIZI. AMD VERT. POS. ax

282 DATA 120,120, 120,120,30,57,81, 105

170 DATA 24,60,218,68,70, 184, 70, 150,54, 232, 74, 168, B8, 154, 21 , 252, 200, 76, 229, 78

230 DATA 16,56, 16,56, 40, 16, 16, 16, 146, 254, 254, 124, 546, 55, 40, 40, 40, 40, 40, 108,0
232 DATA 126, 155,219,217,91,219,219, 217,219, 91,219, 219,155, 125,0

234 DATA 125, 195,219,219, 210,219, 219,219,219 218,218, 219, 195 1250

236 DATA I, %4, 150,84, 57,50, 50, 177, 199, 30, 92 8L 151,568,194, 195,0

238 DATA 16,56, 16,56, 40, 16, 16, 56, 124, 254, 186, 56, 56, 40, 40, 40, 44, 32,95, 0

240 DATA 16,56, 16,56, 80, 15, 15,184,214, 124, 54, 56, 40,80, 40, 104 8, 12,0

242 DATA 125,755,173, 173,239, 199,197, 199, 199, 239, 173, 173, 255, 126,0

280 RESTORE 202:FOR I=1554 TO 1543:READ A:POKE I,A:MEXT 1

(NE OF THE obijects in developing this game is
to be able to control player missiles from Basic
simply, without writing a lot of code. This
approach offers quite a bit of flexibility.

The routines are put in two strings, LD$
and VB$. LDS$ is used in loading players into
PM areas and is used as

A=USRILD, X ADDRI]
where
LD =ADDRI(LD$)

X is the player number, (-3, and ADDR is
the address where player data is located. Data
must end with a 0. VBS$ is a routine inserted in
the vertical blank routine. It is quite com-
plicated and uses a number of locations in
page 6. I will try to describe the approach
used.

Each joystick is associated with one player.
If you do not want to use the joystick to move
a certain player, that player can be masked out.
Individual directions of movement can also be
masked. For example, a player can be made to
respond only horizontally or only vertically to
a joystick. Orthogonal movement — only
vertical or horizontal — is also an option.

The orthogonal movement can be such that
a player moves only when the joystick is
pushed or the joystick can be used only to
change directions of moving objects. Beyond
movement by joystick, a continuous move-
ment in a certain direction can be forced with
or without joystick control on top of this back-
ground movement. Finally, the speed of the
object can be controlled by Poking a single

byte.
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Here is a list of page 6 reserved locations and
their purpose:
{ALL FOR PLAYERS 0 TO 3 IN ORDER)

1656 (0614)-1559 (0D617) HORIZONTAL
POSITIONS

1560 (0618)-1563 (061B) VERTICAL
POSITIONS

1564 (061C)-1567 (061F)
1568 (0D620)-1571 (0623)

DIRECTION BYTES
LOW-BYTE PLAYER
AREA POINTER
HIGH-BYTE PLAYER
AREA POINTER

1572 (0624)-1575 (0627)

1576 (0628)-1579 (062B) REPETITIONS
(SPEED)

1580 (062C)-1583 (062F] MASKS FOR
JOYSTICKS

1584 (0630)-1587 (0633) FORCED
DIRECTIONS

Direction bytes are like those produced by
the joysticks. They could be Poked directly
into locations 1564-1567. Values other than 15
give motion in the direction indicated.
Position is updated every vertical blank period
s0 at the slowest speed a player will cross the
screen in about three seconds. To move faster
Poke increasing numbers in the speed bytes.
Motion can also be stopped by Poking zero in
the speed byte.

Masks are Ored with bytes from the joy-
sticks. Since a 1 bit represents a No for a
particular direction, a 15 — hexadecimal OF —
will cut out all directions, that is, eliminate
that joystick. Other useful masks are:

12 — ONLY VERTICAL MOTION
3 — ONLY HORIZONTAL MOTION
0 — NO RESTRICTIONS ON MOTION

Directions are also Anded with forced-

direction bytes. Zeros represent Yes
directions, so a 15 has no effect, and other
directions are as those produced by the
joystick.

Orthogonal movement cannot be handled by
masks alone so a routine is included for this
option. Line 54 tells the change necessary to
skip this option. Also, when in the orthogonal
mode, you can choose continuous motion with
the joystick used only to change directions.
Line 55 has the change required.

Working with interrupts is tricky. To
ensure no conflicts, our VBI routine should be
taken out before doing machine language
routines other than single Pokes. A routine to
do this is located in page 6

A=USR(1546)

A=TISR(1536) inserts our VBI routine
again. For sake of speed, the load player
routine contains these other two routines at
the beginning and end. This means loading
the player routine automatically inserts our
VBI routine,

I found out the hard way that a Load of
players has to follow initialisation of PM
graphics. In PM, graphics (line 370) has to
follow any graphics mode change.

When getting out of the program to Basic,
use the Reset key 1o take out the VBI routine.
If you use the break key and do anything else
before hitting Resetr the system will crash.

Necessary page 6 data — masks, speeds,
pointers, etc — could be read in as in lines
45-55 but some of this will depend on size of



‘ Why did the chicken cross
the road? Play this game

| for the Atari written by
Stan Ockers and you will

l find out. Be among the
first to break into Atari

memory and should be initialised separately as
in lines 210-212. The pertinent sections —
roughly lines 10-290 and 370-390 — can be
Listed to cassette and Entered when starting a
new program. If no player is required, it is still
a pood idea to clear the player area with
A=USRI(LD,X,ADDR)
where ADDR points to a zero data byte.

Collision routines are meant to be placed at
the end of our VBI routine. As it stands only a
very simple routine is provided. More com-
plex routines are in the works. The routine
provided simply stops both players that collide
by setting their speed to zero. Detection of
collision — line 510 — and resetting of the
collision register and speed bytes is done in
Basic.

Enough of this heavy stuff — what about the
game?

Why does a chicken cross the road? To score
points of course! Just move him with joystick
0, watching out for passing cars. The car
speed goes roughly with difficulty — DIF —
and DIF will increase each time you get
across. DIF will decrease each time you are
hit.

You start with 50 points and that score is
increased by 10 times the DIF value each time
you cross the road. Each time you are hit your
score decreases by 20 points. You have about
two minutes to start — each count is about
four seconds — and 40 seconds will be added
for each 300 points you score. Be the first in
your clique of Atari gamesters to reach 10,000
chicken points! &

Basic games-writing.

J88 REM zt [INIT COLORS 28

290 DIF=3; BOMUS=T00: PIME 704, 80:CP=0:FOR =1 TO 3:POKE 704+],ASCICS(CP1) i MELT [ :(P=3; BPOG=S

295 REM 8t DRAM ROADS - SET PRIORITY %8

300 GRAPHICS 17:FOR I=1 TO 20:L$(l)="_f:MEXT I

305 FOR [=2 TO 20 STEP 188 ([)="="388(I=1)=" ":HEXT |

310 POSITION 0,2 BSL8:POSITION 0, 5127 BA;L8:POSITION O, 13:7 B&;Le:POSITION 0,22:7 B4jLs

312 POSITION 0,517 86 S0POSITION 0,8:7 84;58:POSITION O, 1627 S6;S8:POSITION O, 1917 Bb;58:1POKE 7

10,90

340 REH &8 INIT. AND PRINT INFD. - RESET TIRER 23

S50 SCORE=S0POSITION 3,137 86) "score time “POSTTION 3,23:7 86; "dif high *§

0 POSITION 3,0:7 B&;SCORE:POSITION 15,22:7 M&jHIGH: PIME 77, 0:POME 19,0:FOEE 20,0

165 REM 12 IMIT. PM GR. - FLAGS 1%

370 POKE 559,621 POKE 53277, 35 1 =68 [2=88: FL=11

I75 REM tr LOAD PLAYERS - SET COLDRS - PLAYER SITES 1t

380 LD=ADHR (L08) 1 A=USH LD, O, PR s A=USRILD, 1, PHe211 s A=USR(LD, 7, PH+21 ) 1 A=USR (LD, 3, PHe21)

8 A-USRIISIA) (FEM #8 TNSERT VBI ROUTIMNE 12

I90 POKE 53257, 1:POKE 53250, [:POKE 53259, 1:POKE 4231

193 REM 28 INIT. SPEEDS 1%

395 POKE 1574, 2:FOR [=1577 TO IST9:POKE I.RND(0)SDIF+1:NEXT 1

398 POSITION 4,22:7 84;0IF

400 REM 1% [F CANS OFF SCREEN, CHAMGE LAMES 11

410 IF PEEK(ISS7)<15S AND PEEK(1551) =57 THEN POKE 1541, 193:A=USRILD, | ,PM+34) cPOKE 1585, 76058 10

00:POKE TOS,C

420 IF PEEXIISST) >240 AMD PEEK(ISHIN=19S THEN POEE 15&61,57:A=USR LD, 1, P21 ) PIEE 1585, 11: 05U
1000: POKE 705, C

430 IF PEEK(ISSB){1S AMD PEEE(ISST) =81 THEN POKE 1342, 1469:A=USRILD, 2, PH+34) dPIKE 1585, 7: 60508 10

001 POKE T04,C

440 IF PEEECISS58) X240 AND PEEKLISAT1=167 THEN POME 1542, 810A=USRILD, 2, PH+21 0 PIEE 1586, 11 G0SUR
1000 POKE 706,C

450 IF PEEK(1S591<15 AMD PEEK{15431=105 THEN POME 1343, 145;A=USRILD, 3, PH+34): PONE 1507, 7: 6050 1

000 POKE 707,C

450 IF PEEK(1557) 3240 AMD PEEK{1553)=14% THEM POKE 1543, 105:A=USROLD, T, PM+21) : POME 13587, 1160508
1000 POKE 707 ,C

445 RER 13 PRINT TIME - C¥. FOR TIME LF 12

470 TIME=I0-PEEX(19):POSITION 15,0:T BAcTIME;™ ":IF TIME(=0 THEM 710

472 BEN 1 REGLT UMD - HORW ROUTINEG T2

4T3 SOUND 0,0,0,0

475 IF RNDIO) 20,5 THEM SOUND 1,0,0.0

IF RMD{0} <005 THEM SOUND 1,7,12,10

REM &3 CHICKEM STOMF 38

P=PEEK (1544): IF P35 OR P{LT THEN 500

IF P15 THEM 4=USRILD,0,PH) :BOTD S00

IF FL=11 THEM FL=12;50UMD 0, 15,6,8:60T0 496

IF FL=12 THEN FL=I1:50UMD 0,22,6,8

REM 13 C¥. FOR REACHING BOTTOM 21

A=USRILD, 0, PHeFL)

IF PEEK (15401 2230 THEN B10

FEM &3 O, FOR COLLISION s2

IF PEEK[SI250)=0 THEN 410

REM &3 SPLAT 18

A=USRILD, 0, PH+31) :FOR Jel TO TaSOUND O, Rl (00 8755, 8, 0: 50UND |, FRND (0 #755,0,8

POKE 704, PEEX (7041 +02FOR 1=1 TO Z0:MEXT TiMEXT JrSOMD 0,0,0,0:500N0 1,0,0,0P0KE 704, 40

REM 3 DECRENSE SCORE - CX FOR O 21

SCORE=SCORE-20qPOSITION 3,0:7 84;SCORE; =  “:IF SCORE<=D THEN 702

REM #3 WOVE UF - RELOAD BIRD - RESET COLlL. st

POKE 1580, PEEK { 15400 =24 A=USR (LD, 0, PM) : TF DIF>1 THEM DIF=DIF-]

PIKE 33278, 0:60TO 395

REM &8 SCORE = TERD 18

REM TYPE IN INVERSE VIDED

FOSITION 3,2:7 8463 CHICKEN'S DEAD™

REH 11 AMDLALAMCE &3

C=1

IF PEEK(1574+Cl=0 THEM C=C+1:60T0 704

IF C¥3 THEM C=|

POKE 157&+C, 1 POME 156040, PEEK [ 155601 sPINE 1 556+C, 2201 A=UISE (LD, C,PH+107)

FOR J=1 TO &:FOR P=40 TO 40 STEF -Z:500M0 O,P, 10,8:F0R I=1 TO &:MEXT I

MNEXT P:FDR P=40 TO A0 STEP 2:50UMD O,P, 10,B:FDR T=1 TO 6:MEXT TiMEXT PiMEXT J:S0UMD 0,0,0,0

FEM % MEW HIGH SCORET 1%

T30 A=LISR{ 15440 : IF SCOREMHIGH THEN HIGH=SCORE:POSITION 15,27:7 84;HIGH

T30 POSITION 2,6:7 8b6;"press FIRE button®:POSITION 4,7:7 84;"to play again®

7I2 FOR 1=53240 TO S532501:POKE 1,0:MEYT [:50UMD 0,0,0,0:50UND 1,0,0,0

733 REM 11 WAIT FOR BUTTIN 128

T40

T4S

SanS¥AEREYALNGNESRE52R2548

.l
-y
-

IF STRIG(O)=1 THEN 740
REM 11 PH GRAPHICS OFF 13
TS0 POKE 53278,0:PONE S3277,0:A=USR(1546) 1 0T 280
000 REM &8 8K TO TOP - STOP HOVEMENT OF BIRD a2
810 PEE 1540, 30: A=USR (LD, 0,PHI :FIRE 1574,0
815 REH 11 SIGNAL AND INCREMENT SCORE 18
B20 FOR I=1 T0 S:FOR J=10 TO 5 STEP —1:SOUND 0,J,14,B8:S0UND 1,J,2.8:MEXT J:SOUND 0,0,0,0:50UMD 1
«0,0,0
B2Z5 A=USRILD, 0, PHedl) sFOR J=1 TO RND{(0) $30:MEXT J:A=USR (LD, 0, PHBE]
830 SCORE=SCORE+DIFIZ:POSITION 3,0:7 #6:SCORE;®  “sMEXT 1
B40 IF DIFCY THEM DIF=DIFs1
B41 REM 3% CX FDR BOWUS 33
BAZ IF SCORE<BONUS THEN 850
B44 SOUND 0,25, 10, 101 BONUS=BOMUS 300: P=PEEK (191 : IF P<11 THEN POKE 19,0:G0T0 A48
B46 POKE 19,P-10
B48 POSITION DPOS,13:7 83 °1°: DPOS=BE0S+1

B30 GOTOD 390
500 REM 18 TIME"S UP ROUTIME 20
210 POSITION 5,2:7 B3 "TIME'S UP*"

20 GOTD 720

90 REH &8 CHANGE CAR COLDR SUB. 18
1000 CP=CP&]: IF DP=20 THEM CP=1
1010 C=RASCICSIDP) ) RETLRN
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1@ CLS'PRINTR138, "holiday 83" PRINT"
LIDAY DESTIMNATION IM TIME®, "
20 PRINTE448." COPYRIGHT Sti

L402GG6"

48 CLS9: TIMER=D: D I=5a0

T8 PRINT 2442, CHRS( 1283 CHRE! 128
28 CHREC 1285

-1
78 PRINTESZ
RINTES1D

88 A=A+ RHDO 3 =2 )

28 IFR<ATHEMNA=R

122 IFR>ISTHENA=18

11@ IFDI=@THEMETE

120 POKE1Z248+2, 128

138 C=PEEKC 1312+B 5 IFCL »1285050UB250
148
158
168
178
168
198
282
2l
=8
23R
248

T D"

POKE 1 288+B. B

Z=g BuE+( ( JOYSTECQ =30 )28
IFE<ATHENE=O

IFB>31 THENE=3]

D= J0YSTKC 1 3 SOUNDC . 1
FORN=]1TODES : HEXTH

GOTOED
IF C=3THEH&3D

0, B0 . 558, 5590 RETURM
PLAY"D1L1BAGE" 'PRINTER, "EUMP=J0LT",
"WATCH OUT FOR POTHOLES!™;

258

268
278
2ze
258
309
3ie
329
338
240
=1 ]
368
37e
330

IF D>»32 THEH POT=POT+1ELSEPOT=POT+3
IF D<=32 THENDAM=DAM+2

IF DAM=>188 THEM &&@
IFPOT=35 THEHNI1A
FORN=1TOL@B  NEXTH RETURN
POT=8

FRINTED. "stoF | KIDS SICK"
FORH=1TO1880 HEXTH ' RETURN
PRINTE®. "ROAD TACKS".
IFSF=1 THEN&ETA
FRINT"stor | & CHRAMGE TYRE"
SP=11FOR Hw=iTOL1S80 HEXTH ' RETURM
FRINTES . "HWASHER EMPTY"..
PRIMTEaGR." ")

I98 FOR M=1TO100@:HEXT M- RETURH
488
41@
428
438
442
458
e
478
480
458
oa
=i
—ee
538
S48
ATION" (PLAY " 01V T2 4CCLELGL 4B—-RAGGF +G "
558 FORM=ITOIQAR MEXTH Bl

FORMN=]TO16 : HEXTH

DAM=0AM+18: IF DAMe=>108THENGGD
IF D{I2THEHATA
BB+ RNDC 50=3 3
BFmBP+1 1 IF BF>ETHENSO®
RETURM

BB RNDC S =50
BP=BP+3: IF BP>STHENS23
RETURN

PRINTEQ, "TYRE WORM OUT";
FORM=1TO1808 NEXTH
IFSFel THENESE

SP=1 1 RETURN

VIFGV XFGVIIFG”

"1 ' RETURM

S5EE IF
AND AYVOID THE HOPRORS
BRAIN 261882"

38 PLAY D1 T4VSOGGOL 12G0ZL4VISDODL 120L4V2SARAL | 2A03L 4V SOEEEL 1 2E0 1 L4V ESCOZDSANSL 126

i CHRSL 1285

E@ PRINT TAB(A:CHRS( 128 ) CHRS. 128 3 CHESC 128 5 CHRSC 128 51 CHESE 1287 CHESC 12859 CHRES
1285 CHRSC 1285 CHRS. 128 0: CHRSS 1285, CHESC 125 ) CHR® 1253

FRINTRSS . USTHG " #@a#" | INTCT-18 )

AlaRMNDC 1221 i A2ed CCRMNDCE =1 DELGE M+ 1430 POKE 147T24+R1 +A. AZ

IF FEEK( 63280 »=126THEHM FLAY"T18V3I1BCBC"

Co{ =127 316 /0N C GOSUBZER, 348, 380, 408,

PRINTE488, " "

PRINTR4SS, " ",
»YOL'VE GOT A PUMCTURE™
'PRINTR4ED, * ")

“STOP TO CLEAM WINDSCREEN®:

FRINTES., "BUMP" ; , "YOU'VE HIT AN OBSTRUCTION. ™

PRINT@480, "

CLSG PRINTE1S2, "HEAD OH COLLISION®."¥OU DIED *

YOU CAN REARCH YOuR"™."
OF=,*

HO
THE OPEN ROAD®

CHESC 1283 CHRES 1268 5 CHRSC 125 5 CHRS 1

CHESC 128 5; ' T=TIMER DI=D]1

FRINTESS, USIHG" N8N " (D] P

PRINTR48a," ©

w
]

;DI:™ MILES™, "FROM YOUR DESTIM|

|
i

568 PRINTES, "YOUVE KNOCKED SOMEBODY DOMN", "POLICE CALLED™ PLAY*VILET4FGY XFGVFEG
STE RAN=RMDC 431 IF RAN=>ZITHEWPRINT*YOU WERE LUCKY" FORN=1TOS0@ HEMTH PRINTR4SS, "

380 CLSB'PRINTELISZ, "YOU'VE BEEN ARRESTED™, "SPEND HOLIDAY IN JAIL®, “BETTER LUCK N
EXT YERR!" /PLAY"03T108RAGFELCOZTSBAGFEDCOLTIBAGFEDC " (FORN=1TO19@ : NEXTH : RUN

With Keith Brain’s Dragon
disaster game you can
blithely relish all the
catastrophes that plague
the holiday motorist
without even setting foot

on the ferry.

CHRISTMAS IS rtraditionally the time when
everyone starts to think about next year's
summer holidays but not, perhaps, the
pleasures of holiday motoring. This program
will sharpen up your driving skills and remind
you of the sad consequences of bad driving.

As you are driving along a road which winds
at random through the countryside you are
confronted by various obstacles which have
different consequences on the outcome of your
journey.

Your joystick allows you to steer to left and
right, accelerate and brake, whilst the fire
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button sounds the horn and may help you
avoid a problem. With practice you will learn
which obstacles must be avoided at all costs.

Your eclapsed time and the distance to your
destination are continuously displayed but can
you get there before the ferry leaves? Did you
remember to take those travel-sickness pills
and check your tyres? Is it worth risking your
driving licence when you already have two
endorsements? How long must you wait for
the traffic lights to change?

Try it out on your spouse — or your parents
— and you might even persuade them that the
holiday money is better spent on a new com-
puter for the kids.

Here are some notes to explain the program
construction and these will allow you to
modify the program to include your own
particular holiday terrors. Care must be taken
when printing due to the automatic screen
scroll on the Dragon. Remember to put the
Print position back to where you want to print
a new road section and that Poking does not

cause a Scroll.

If you really
cannot win then
you can always
change the values
of the variables.

Lines 10-40
provide an introduction to the
game and set the internal timer and distance to
travel. Line 50 prints a blank road for you to
start on.

Line 60 prints a- new road section at a
random Tab on the screen, increments the
timer, and decrements the distance left,

Line 70 prints elapsed time and distance to
travel in the top right-hand corner, then
returns the print position to the bottom of the
SCrEen.

Line 80 determines the random Tab for the
next road section. Lines 90 and 100 check that
the road will not overflow the screen. Line 110
tests for the end of the journey.

Line 120 Pokes black — 128 — into the
current Print position to erase the car afier
each move,

Line 130 checks for the colour of the next
Print position and, if it is not black, goes to the
consequences subroutines.

Line 140 Pokes random colours in random
positions on to the next road section. Line 150
Pokes the car on to the screen near the centre.




PECIAL

TMARE HOLDAY

Line 160 stores the current Print
position then updates it according to
the left/right position of the joystick,
Lines 170/180 stop the car
leaving the screen.

Line 190 checks
the front/back
position of the
joystick 1o
determine
speed.

N

Line 200 is a
F ,,,-""". timing loop to change
V‘F the speed. Line 210 checks

for the horn.
Linie 220 loops back to draw the next
road section and continues the journey.
Line 230 checks if the car has left the road —
note there are two identical greens with dif-
ferent codes on the screen; a green produced

by Printing — that is, a space — is 96 but a
Poked green is 143,

Line 240 checks for other colours and goes
to various subroutines.

Line 250 is the pothole subroutine. Each
consequence subroutine ends by returning the
Print position to start of bottom line before the
new road is Printed.

Line 260 increments Pot — the number of
holes hit — according 1o speed. Line 270
increments Dam — damage — if speed is high.
Line 280 checks for excess damage. Line 290

checks for excess potholes. Line 300 gives a
time penalty. Line 310 resets Pot. Line 320
covers the consequences of excess Pots.
Line 330 is another time
penalty line. Line 340, the
puncture subroutine. Line 350
checks for a previous
puncture.
Line 360, stop to
change wheel. Line 370
records the SP — spare —
used: time penalty. Line 380 is
the washer subroutine,
Line 390 is another time penalty.
Line 400 is the bump subroutine and
line 410 is the tume penalty.

Line 420 contains the damage subroutine: it
checks for excess Dam. Line 430 checks speed.
Line 440 produces a random skid across the
road. Line 450 increments BP — bumps —
nnd checks ﬁ;lr EXCESS,

a blgg::r skid at hlgh s'pc:d lmc 480, a bigger
BP increment at higher speed: check for
excess. Line 490 returns to road.

Line 500, tyre worn out. Line 510, another

time penalty line. Line 520 checks if the spare
tyre has been used. Line 530 records that a
spare tyre has been used, Line 540 is the
collison subroutine — always fatal.

Line 550 starts new game, Line 560, acci-
dent subroutine: police called. Line 570,
random chance of getting off. Line 580
signifies arrest, and starts a new game,

Line 590 is the wraffic lights subroutine.
Line 600, the random time for waiting on a
red light. Line 610, amber traffic light. Line
620, green traffic light.

Line 630 is the crash subrourine; it
increments Dam and checks for excess. Line
640 is the ime penalty. Line 650, if the spare
tyre has already been used, gives the distance
covered before end.

Line 660 is the fall-apart subroutine and
gives distance to walk home. Line 670 checks
for time when the end of road has been
reached. Line 680 if not excess, then
congratulations. Line 690, new game. Line
700, the consequences of running out of tme.
Line 710, new game.

For those without joysticks, insert

1D=10
and alter lines 160, 190 and 200 to
160 Z=B:BAS INKEY#%: IF BAS""' THEN 170
ELSE BA = ASC(BAS$):
B=B+ ((BA=8)-IBA =9))
190 SOUND C.1:D=D+(10*{(BA =54)
-(BA=10)}:FOR N=1TO D*5: NEXT N
200 IF BA =32 THEN PLAY"L4T10V31BCBC":
BA=0:G0TO 60

The left and right cursor keys will now
move you left and right, and the up and down
cursors accelerate and brake. The space bar is
the horn.

596
cae
618
&z
£58
»188 THENG6G6B

PRINT"RED"
PRINTR3Z .
PRINTR3Z,

"AMBER "
"GREEN"

'FOR

LES" »
REA CLE4:PRINTE1S2

g 1]
=

788 CLS4:PRINTR192.

HE DOCKSIDE"."BETTER LUCK

1063 : NEXTH : RUN

698 PLAY"D2TSCCCEEEGGGL1O3C" ¢
"SOU DIDN’T MAKE IT ON TIME".,

PRIMNTEA, "TRAFFIC LIGHTS"
'FORN=1TO( RND< 2083 )+508 )t NEXTN
H=1TOS EHB HE?"TH

:PRINTE488, "
PLAY"O1L28CODT >CODDT<CCD"

' F'FEIHTEEI » "CRASH" ;

648 FOR N=1T01@8:MNEXTH: RETURM
658 FORN=1TO01806: MEXTN: CLSY : PLAY "05TSBL1B~-A+B~A+B~A+E~A+B-A+B-A+B~-A+B-A+"  PRINTR
192, "YOU HAYE RUN OUT OF TYRES".
"FROM YOUR DESTINATION"

‘FOR HN=1TO5888: NEXTN : RUN

» "YOUR CAR HAS FALLEM APART".,{S@@~DI ;"
AY"04v31T15S5SBAGFEDCO3BAGFEDCOZBAGFEDCOIBAGFEDCTZL1C"
678 IF T>1888 THEM 7A8FORN=BTOS:CLSN:FORM=1TOZ06: MEXTM: MEXTN
688 PRINTR2GA, "CONMGRATLULATIONS" .,

FORN=1TOS86 : HEXTH : RUN
HEXT YERR!"™

716 FLAY"0ST108BAGFEDCO4T<BRGFEDCOZT{BAGFEDCO2T<BAGFEDCO1T<BAGFEDTILIC"

728 PLAY"GGLEGGLAB-AAGGF+G"

:FOR N=1T0388: NEXTHN: RETURN
‘PRINTR480, "

"YOU CAN GO NO FURTHER",

:FORN=1TO1866 : NEXTN : RUN

"¥OU’YE REACHED YOUR DESTINATION IN

"YOU MISSED THE BORT".

" :DAM=DAM+28: IF DAM=

"YOU ARE STUCK ";DI;" MI

MILES TO WALK HOME":PL
"iT:" MINUTE

"CAMP ON T
:FORN=1TO
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Seize power in your own
banana republic with Boylen
and Harvey's game of
subversion for the Sharp.

Fl. SHARPIRO is an independent country
situated somewhere in the Caribbean. The
capital, Diaz, is the only city.

The country is run by an evil dictator, Dr
Emmanuel Jesus Ratok who runs the country
for his own benefit. Ratok grows richer and
the country grows cven poorer.

He rules with a fist of iron in a glove of steel;
all opposition is crushed by his sadistic army
and police.

As leader of the newly-formed El Sharpiro
Liberation Organisation — ELO — you have
vowed to rid your homeland of this evil dictator
and hold free elections for the first time ever.

As Dr Ratok has made himself president for
life the only way to get rid of him is to stage a
coup and depose him. To do this you must
capture the army barracks and get a bazooka to
knock out the only tank that guards his palace.
To capture the barracks you must have auto-
matic weapons and enough men to use them.
The only place with the number of weapons
you need is the police station. You must liberate
the freedom fighters languishing in the state
jail 1o get the number of men you need.

You can also capture the TV station and the
bank. Until you capture the bank the president
can use its funds to hire mercenaries. All these
buildings are ringed by guard towers and it is
very risky to attack the building without
destroying its guard tower first.

To destroy the guard towers you need to
buy some dynamite from your. friendly, rich
dealer in death and destruction, Adam
Khagosshi.

The towers are randomly numbered and,
with luck, you may just get a quick look at a
secret map with locations on it. It may help
you get some of your men out of prison if you
have a boat. You can also free some of your
captured lieutenants who are held in the top-
security wing by buying a helicopter if you can
afford it. If you attempt an escape by sea a
rope may come in handy.

Kidnapping is another way to free vour

friends and increases the fighting fund. If your |

popularity, U.S. backing, ELO membership or
number of liewenants fall below one your
coup d’état has failed.

The opposition consists of: Dr Ratok — the
president; General Jung — the chief of staff;
Lt Lapidus — chief interrogator; and Sgt
Sadoul — the executioner. There may be other
characters that may become involved — they
may help you or they may help the enemy.

ELO membership is restricted to a maxi-
mum of 300 until you liberate your men from
prison. You may not have more than 20 lieut-
enants, The maximum number of safe houses
is 30. You may purchase hand-guns and rifles,
but the minimum order is 300 — in order 1o
get your discount. These will increase your
attacking power. You may not visit the same
location twice in a row — bad for security.

You and your men face a powerful and ever-
vigilant enemy, the fight will be long and hard
with little chance of success. We, the people,
wish you luck.
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The main variables.

BZ
BA
BT
DT
DY
EL
ES
FA
FO

Bazooka

Bank

Boat

Dynamite

RND. Price of dynamite
ELO membership
Enemy strength

Failure flag

Food

Prision guards

Gold bars

RMD. Price of hand-guns
Helicopter damage
Helicopter

Hostages

Jeep

Location

Police station

Police numbers

Prison

Popular support

Map

Input mowve

ELO fighting fund

Number of moves taken
Number of heutenants
Number of safe houses

Saves number of last move
RND. Price of rifles

Radio station

Mumber of ropes

Ransom

Tank

TV station

United States friendship
Video recorders

Poke 1o screen

Tabset than variable used to Poke
screen address — introduction
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locks to complete the elements of a board
game.

If it is imagined that the keys are pins and
that the locks are holes, it will be seen that
most keys will fit into more than one lock, as
C{H! A counter used to locate the printing

of copies of the key above the lock
when it has fitted.
K{H) A counter used to locate the printing

Variables used.
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Several moves later you may conceivably get
to the stage where, say, key 2 has been fitted
into lock 1 and key 3 into lock 6. Key 4 has
failed 1o fit in any of the remaining unoccupied
locks.

‘e find a home for key 4 it is necessary to
move one of the other keys which must be
occupying key 4’s proper lock. The best

|
]
906l REN CPROBET
g882 PRINT AT 18,18 ""PROBE™
gudd PRINT AT 12, 18:°BY B.R. LA
W PRINT RT 14,18; 221,82
3383 PRINT AT 19,8; DO YOU HANT
. BETLERS CANE A"
Bade INPUT 1% = e :
gea7 (LS The object of this game Is
gﬁ;“ L to fit seven keys in seven
RE LR locks in as few goes as
gaiz DIN Ki7 * d possible. How good a
gels DIN Lif) cracksman are you?
Eﬁ :ﬁ =I§qu., :I 5 { shown in figure 2. However, if all the keys are
g2y Vil L to be fitted, the correct key must be found for
‘;ir]*z vl i :- { each lock.
el i tﬂ "sr; The object of the game, therefore, is to fit
Qa1s DIN MIC3 each key into its correct lock. The game is
Wagh LET PS$( initially set up on the screen like this. First,
8835 LET P the keys are set out in sequence along the
#8308 LET P80 bottom of the screen and each one is
AR3S | ET Pi : ; numbered from 1 to 7. Next, the locks are
:’*@;; :g‘:' ,.%_ :f;:;n;nzzﬁ::: m ;:ﬂbﬂ:w kevs. | | shuffled by the computer, layed out across the
BR4S LET P8 o R T centre of Ilhl': screen, and then covered by a
EE:E; "E-r s 1‘. :. OBE IS A game prﬂgfam or the Wit g]'ld or shield so 'Lhﬂ-l'. the piaj.rcr cannot see the
JUJ0 LLL LS 16K RAM that requires equal measures of | sequcnce, The beginner's game leaves the
Blol LET MN8(! luck and skill for it to be completed in the | chield off.
a883 LET Hs(2) minimum number of moves. The essence of | A prompt — K2 — appears at the bottom
878 LET H$(3) the game is to fit seven keys, which are all| 1o pand corner of the screen, asking for the
o L e i, o e coret ks e | e P eyl ot
Aepd Le) BRo) - whie
EEEH: "I::T ﬁg? The game is original, ?nd was first st a o s el
5208 [ET M3 X developed as a board game to rival the popular
ﬁhﬁé 'ET § ) game of Mﬁas:crmmd. In its :?rlgq\al form [.he
R1IA IBT L&) keys consisted of a combination of pins
%-:_5":— “Z "ﬁ: mounted on a shaft, which were tried at
gl Lt neld) various positions on the board to penetrate the
8138 LE] 4] locks which consisted of plates with holes in -
8148 LET H$(3) designed to fit specific keys. Its advantage over
g15@ LET H$(a) Mastermind is its self-scoring ability, that is, a
dlcl LET H&(7 passive opponent is not required to report the
8178 H SUCCESS OF Fﬂﬂ'U.ltt of each move.
3433 A second version of the board game was also . . m
2133 devised so that a second player could actively
RiiE participate. This version had locks on the TR e i
;1, ~ opponent’s side of the board that were the
*;L; '{.: reciprocal of the player’s own locks. Un- ) :
v fortunately the screen size on the ZX-81 istoo | | Fgure 2 As v m;:a:se&. sorme keys would fit
dad small for this second version of the game. more than one lock.
EE ] The basis of ZX-81 Probe is that a key with | lock the key is to be tried in — L2, If the key
goal up to three pins on it, can have a possible | fits — and remember it need not I_ll."::l.tssal'ﬂ}"bt‘.
a258 | seven combinations. the correct fit — the display will change as
825 If we have seven keys we only need seven | shown in figure 3.
3357 If a key does not fit, the key stays put.
q
g

ﬁ Er 'THF'??T F of copies of the key below the lock chance of firting key 4 is 1o try locks 1 or 6.
3k ﬁ"-IET AT M. Rram when it was tried and failed to fit. Lert us therefore try it in lock 1. To do this we
£33 'Epjif :|1 ket o F{P) Flag to indicate whether a particuler must first move key 2 somewhere else, say lock
E:,‘l Ié" Uit key P has been placed on the Pvpard. 7. Therefore input:
- Ef m HiH] The number of the lock in position K22 127
E:‘: 'IF i i '.i % - E i-\.i'h_;--: :w._ H. : ) . :
E::: : P h. "-:E EH " \I;I.I:.- I'\.i: P{H' Thﬂ numbﬁr D.I: thﬂ ka? in D-UEI'IIDH H. Thls- f'll'[S ?.nd !her{:furt _]-Eﬂ"rt‘f‘ lﬂtk ] frcﬂ 1o tr:f
8338 IF H(H)=! ARD P=1 TnEN LIP) The last location of key P. key 4 in it. Therefore input:
8 H  The lock position. K24 121
G548 IF H(H)=2 4ND P=2 THEN P The key pasition. The game continues in this manner until all

seven keys have been housed. When this point
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is reached your score is printed at the top of
screen; the lower score the better.

You cannot place a key into a lock thar is
already occupied. Keys always retain the
number they are given at the start of the game,
they do not adopt the number of the lock they
are fitted into.

A key must always have a home either at the
bottom of the board or in the board, it cannot
be pulled out of a lock and left out, it must
find a new lock to fit into before vacaring its
current position.

As for the program itself, lines 20 to 160 put
the key, mask and lock shapes into their
respective strings. Lines 170 to 190 allocate a
position to each of the locks before they are
shuffled by lines 200 ro 250 into a random
sequence. After shuffling they are sent off for
the prinung of the board, and ali the keys,
locks and key numbers.

Line 253 jumps the printing of the screen
over the locks if the beginner’s game is being
played. Lines 500 to 520 ask you to enter the
number of the key to be moved and the
number of the lock it is to be tried in. Line 525
stops you trying to fit a key into a lock that is
already occupied.

Lines 530 to 590 are a logic gate and judge
the compatibility of key and lock. If they are
compatible then you jump to line 620. Lines
600 and 610 are used, if the key and lock are
not compatible in which case a counter K(H)
is incremented by two so that the not-fit
marker is printed in the correct position.

Line 620 increments the fit marker for
printing. Line 630 checks the flag F(P) to see if
the key P has previousiy been fitted. if it has, a
different print routine has to be used. Line

Key 1
Lock1 Lock2
Key 1 Key2
Figure 3. Key 1is shown above lock 2 which
is blanked off to show thar a key has been
fitted.

Frobe flow chart.

640 sets the variable L(P) equal to the board
position for key P.

Line 650 sets the flag F(P) equal to 1 for key
P showing that from now on that key is in
play. Lines 1010 to 1050 print the locks, keys
and key numbers. Lines 1100 to 1125 are used
when a key has been fitted. Line 1105 prints a
solid blank over the lock to show that it is now
occupied.

Line 1110 prints the key over the lock using
counter C{H). Lines 1120 and 1125 print a
mask in lace of the key that was at the bottom
of the bpard. Line 1130 sends off for checking
to see if all the keys have been fitzed.

Lines 1200 to 1220 are used when a key was
tried and failed 1o fit, in this caze line 1210
prints a copy of the key below the locks to
show that it was tried and failed. Lines 1300 to
1337 are used when a key is moved and fits
inte another lock on the board. Line 1310
prinis a screen over the vacated lock to show
that it is now empty.

Line 1320 prints the key above the new lock.

Line 1330 prints a solid blank over the new
lock to show that it is cccupied. Line 1335 sets
the variable P(L(P)) tc 0 indicating that no key
is fitted in that location.
Line 1337 sets the variable L{P) to the value of
key PP. Line 1500 to 1515 tests to see if all the
locks are occupied. Line 1502 is used to up
date P(H) with its new key. Lines 1505 1o
1515 checks each lock in turn.

Lines 1517 onwards count the number of
goes taken by adding up the counters C( ) and
K() and dividing by two. Remember the
counters are increased by two each ume. [

——
LA
h ®

A
2550 IF HCH)=2 AND P=3 THEN Q07D 62
g

8568 IF HCH)=4 AND P=2 OR H(H)=4
AND P=3 QR H(H)=4 oND P=4 THEN

837

'_

L'u..T“ 628
AND P=1 OR H(H)=3
AND P2
ﬂT' tEE
F HCH)=6 AND P={ OR H(H)=g
4i“ P'? UQ H(H)=t &ND P=t THEN
G0TO ocd
REN
I.ET {n =KL

o8 IF HOR)=3
OR H(H)=9 &ND P=3 THEN
IF H(H)=7 THEN GOTO a28
c0TO {208

Ly
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1383 _

1318 IF PCH)CHCHY THEN GOTO Saé
{55 NEVT B

181 OF

facd LET §=@

1938 FOR =l T0 ¢

{348 LET S=S+0CK)2+K(K
1358 KEXT X

I5ED FRINT AT 0,05 008 55" AOTH
ek G0 Y/N?"

1578 INPUT G

1979 LET I$="N

1580 IF L4="1" THEN GO0 2
o34 STOP

208 3AUE *PROBY'

2681 GOTO ¢
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Tried end trusted! — The Genie [ is still one of
Britain's best-selling small computers, with over
14,000 sold, and it's easy to see why! are
compatibility with Level 2 BASIC means there
are lterally 1000's of programs on the maket
ready to run on the Genie, including
educational, leisure and small business
applications. If's easy to expand, with a vost
range of accessones to pedorm many hinctions
— you only have to read this ad!

Genie | is the ideal computer for the first time
b‘l,l}re[‘ to use ot home, ol school or at work. The
simple BASIC lmguage enchles you to write
your own programs with ease, and the
Microsoft Extended BASIC offers many
powerhul extra features

So, if you are not lucky enocugh o own a Genie
I, or if you have a less powerful small computes
and want to upgrade, go along to your local
Genie dealer, or phone us for advice. It could
be your firs step inte the enthralling world of
MiCTOsOmpiitars

Equql'.y popular and totally rebiable! —
Genie [I is a breakthuough for small business
computers Hamessing all the advantoges of
the (Genie I, including its low price, Genie [I
adapis perfectly to commercial hinctions with
the addition of the following features

# Numeric Keyboard % Specific Business
Commands #Four User-Definable
Function Keys % Expandable via the
same Genie peripherals & Extension to
BASIC.

Genie I is an ideal, first-entry, computer for the
small business Comer shops, professional
prectices and small manufacturers can all
benebt fom o Genle I business system. For
further advice, see your local dealer, or contact
us direct!
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Why not spend Christmas with the
- Genie Family!

Our ingenious range of small
computers, accessories and sofiware
make ideal gifts for 1st time buyers
or commitied hobbyists!

The EG 3085 is cuiet, fast and efficient.
Printspeed is 100 characters per second
emd printing is bi-directional ot 80 or 136
characters per line. Suitable for use with
other systems, it has three typestyles,
admslub}e or fction feed and single
]Ym r facilities. £425 plus

1i.HlJLT

If you don't want to pay that much for a
ponter, consider the EG 603. It doesn't
match the EG 3085 in cerlain areas, but
you will still get 100 ¢.p.s. bi-directional, a
remge of character styles, forward and
reverse feed and pin/hiction feed, with 96
characters end 64 graphic pattems.

£235 plus VAT

BROTHER HR-1
Daisywheel Printer
You can now buy a superior daisywhael

printer for a price only previously associatad
with dot matrix models.

The Brother HE is an enlicing addition to
your system. It has a print speed of 16 cps,
range of B typelaces, and a choice of two
models with either parallel or RS232
interfaces

Relichility, durchility and attractive
appearance make the Brother HR-1
the best printer buy this Chrigtmas!

probably |

£650 — VAT |

EQUIPMENT COVERS

Beat the dirt, coffee spills and sticky
fingers when your computer and monitor
are not in use with these lop quality black
leather covers.

Genie CV1 £5 plus VAT.
12" monitors CVE £6.20 plus VAT.
9" monitors CV3 £4.20 plus VAT.

\k

GENIE MONITORS
Two good perormance, low priced 12"
monitors, either to match your Genie or
compatible with a wide remge of other
gystems. Good resolution end band width
rmd, of course, they free your television
sel for the other type of programmes you
like to watch!

The EG 100 12" in black & white costs
£69 plus VAT.

The EG 101 12" wath g:reen phospher is
£79 plus VAT. e —

T g
Available in 9" and 12" sizes, with white,
green or amber display, Lowe AV.T.
monitors are sturdy, attractive, easy to
operate and feature an easy view screen
with smoked anti-glare display filter.
Compatible with most popular micros on
the market. From £75 plus VAT.
HIGH RESOLUTION
GRAPHICS
Increase graphic resclution capabilities on
your Genie seventy-three fold with the
LE18 HI-RES unit. [t oHers bit image
graphics of 73,728 points, a resolution of
384 x 192, and uses a separate 16K ot
video memaory to achieve its resolution.
Graphics are intermixable with text or
existing pixtel graphics, and animation,
reverse video displays and use of
progrc:rmnuble C hic characters are
possible. £86 plus VAT.

TECHNICAL MANUALS

| Full technical details of Genie Hardware

(all you ever wanted to know about
Genie).

Genie I/II Technical Manual

£10 - No VAT.

Expander and accessories (EG3014)
£10 - No VAT.



EXPANDER EOX

The updated EG 3014 expander box
allows for up to four disk drves with
optional double density. It connects to a
printer, or RS 232 interdace, or S100 cords.
Not bad value ot £190 plus VAT

(16K version) or £200 plus VAT

(32K version)

*The EG 3014 will work with TRS 80

by using the EG 3023 Tandy Adaptor.

DISK DEIVES -
If you want fast, reliable program storage,
true random access file handling and
access o many computer languages, we
con meet your needs. The EG 400T
provides storage of up to 184320 bytes
per floppy disk and comes complete and
tested, in a stylish colour matched
cabinet. £220 plus VAT.

The EG 401 AT offers dual disk drive with
368640 bytes of useable storage and
comes complete with a power supply

ready to connect o an expander box.
£365 plus VAT.

DOUBLE DENSITY ADAPTOR
Allows the use of standard minidisk
drives in double density, with virtually
double the storage capacity. The EG 3021
is equally at home in the Genie or TRS-80
expander boxes.

A double density disk operating system
will be needed, such as smallLDOS
provides. £72 plus VAT.

smalLDOS

Powerhul, yet reasonably priced, the
Genie smalLDOS contains 2] L
commands, 7 utilities, LBASIC, disk basic
and bags of information, mcludmg a
reference manual and 40 page
quide to disk usage. £35 plus VAT.

BUSINESS SOFTWARE

Specibically wntten for the Genie I computer,
with disks and a suite of packages from the
renowned house TRIDATA. The suite includes
SALES LEDGER. PURCHASE LEDGER,
PAYROLL and STOCK CONTROL. Each
package is a very reasonable £175 plus VAT
Full details on reques!

Eer5

Chesterfield Rd, Matlock,
Derbyshire DE4 SLE.
Tel: 0629 4995 Telex: 377482 Lowlec G

EG 3203 TANDY-BASHER
If you are @ TANDY user, read on! The EG
3203 is bus converted o allow Genie
penpherals to be used with Tandy Model |
computers. £18.40 plus VAT

(Just in case there might be a few strange souls
who wan! fo conver in the opposile direction,
there is the 50/40 converler which gensrates a
Tandy compatible 40 way bus om a Genie.)
£34 plus VAT.

FRED MUSIC SYNTHESISER
Beethoven might well roll over ot this stereo
music synthesiser, it can produce six
simulieneous noles over the whole gudic range
emd provide sound effects. FRED comes
complete with g software compiler, full
mstructions ond a demo tune. i is simply
plugged onto the Genie 50 way busand has two
outputs for an aqudio amplifier £51 plus VAT

EG 3016 PARALLEL PRINTER
INTERFACE

The EG 3016 is a simpler interface cllowing a
Centronics parallel compatible printer (EG 603,
EG 3085) 1o be connected divectly to the Genie
keyboard without the need for an expénder
box. £38 plus VAT

BUS EXTENDER

A most useful accessory, allows two bus using
devices to be connected simuliomeously to the
Genie — when using the Hi Hes and expander
for instemee. £21 plus VAT

EP], EP3

Geonie | and Genie 1 have ROMS offering
135K BASIC are custom written exiensions
contained in EPROMs. You can chenge these
as follows:

EP]1 Adds all Genie 1 softwore fncilities o
other Genies, lower case dnver, machine
lenguage monitor, renumber focility, keyboard
repeat and screen print

EP3 Has HI-RES driver software with 10 extra
HI-RES commonds which prevent need to load
HI-RES software bom tape. All ot £12 plus VAT.
For Video Genie Systems, the LE-19 connects
direct to the Genie bus and allows one of these
EP'B.[-GMS to be fitled extemnally. £26.50 plus
VAT.

SYSTEMS DESK
Even a compact
modular computer
system like the Genie
benefits fom being
d&u{e‘i on m“omdesk -
signed system . B
The SD1 system desk
is designed o
accommodate a Rl =
complete Genie System ™% =
and has a special \‘\‘:‘- e
upper shelf to support a
the display monitor at the best level The dask
is flat packed for easy delivery
and finished in attractive
teak and charcoal colouwrs. £81.40 plus VAT,

( #9) SPECIAL TECHNICAL GENIE
| HOT - LINE ON 0629 4995

/] feb kil et e B ot &l MOTIER and wRTTOE DaCH AP @
F i o h"'f enEp NVESER 1Ll P -Ig-;.u

b s —

|

Colour Gemue s the lotest piece of personal compuber
magic fram Lowe Electronics. Remmbkably compact in
Colour Genie is a powerhzl ploce of new
ar Genie |, 155( RAM, 16K BASIC ROM, and

gize typownter keyboard, with the addition of vivid
colour, high resclution graphics, 3 channel sound and
&0 x 24 screen lommat - a new dimension in home
computingl
Put one in your Living room, connect it to a stendard
calous TV, and you will be amazed at the worlds thet
open uwp foe you and your family!
For children and adulls, Calous Geme provides an
ideal introduction b0 computer programming. I you
faney a Eﬁ:t u[:ﬂhﬁmhrﬁcm:mﬂ or a hatlle for the
planots, Genie wi on trcms When you get
tired of the kids b-eug?ng you ot Sp:;ﬂlnmdquyw
oon abways tum their olention 1o schoolwore. Genie
malkes that fun too! You can leam typing, a loreign
ﬁw;:ge_ or simply keep your household accounts in

T.
O course, Colour Genie is enly one of a number of
home computers you could conside: buying: however,
the £199 price tog gets nid of some of the opposition,
as do the B4 present and 128 programmable graphic
characters! 8 axciting colours leave a fow more
sianding, and four function keys with a built in power
supply put Colow Genie way out in bont!
ACCESSORIES
Golowr Genie can be supplemented by a lage range
of optional extras. These is an atactive motching
cassatte recorder on which to store youw own
programs, or play pIE"IE{tI-I:IBd soltwore. Joystcks are
availoble for popular video games, and o position-
detecting light pen to heighten your colour-graphic
exeations. [f you want to pat your machine to work in
your business, if con be expended by a 16K RAM
cord, and connected to a guality matnx printer via the
printer nterdoce and cable.

SOFTWARE

Colour Gonie uses a 280 central processing unil, and
is hully programmable in Mictosoft colour BASIC, the
maost popular home computer language in the
Wesiem World!

MUSIC

Colour Genie contains a FULL MUSIC
SYNTHESISER, which will generate a remarkable
range of musical sounds through your TV, speaker, in
a vamoly of pro-setable empos

Please send me details of my nearest

|| Genie dealer 0 OR The following items

I enclose Xp p & p for Genie Calour Brochure O

| Name

|
{ Address

Tel

==

YC1282
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IN THIS VERSION of Breakout, a machine-code
subroutine has been used to move the bat. The
mnemonics for the machine code are included
so0 that if anybody wants to convert the game,
they should be able to. Peeks and Pokes are all
explained in this program.

The screen starts at location 7680 and
finishes at 8185. The top right corner is 7701,
and the bottom left corner is 8164. The colour
memory map starts at 38400 and goes on to
38906. The top right location is 38421 and the
bottom left location is 38884,

If any other Vic owners have memory expan-
sion above the 3K RAM from Commodore,
then they will know that the screen relocates to
4096. This means that using the character
generator is not possible. To overcome this
you must type the following:

POKE 648.30:POKE 642,32:POKE 36869, 240:

POKE 36866, 150:POKE 0,108:POKE 1,0:

POKE 2,192:5YS(0)

This relocates the screen to 7680, and Basic
starts above it. This leaves the space from
4096 to 7679 free for the character generator.
SYS58276 resets all variables including the
memory pointers without altering the program.

In line 1, Gosub 4200 initialises the machine
code: 0 and 1, the free locations in the zero
page, contain the value of the key pressed.
Location 673 contains a routine which checks
for all the bricks gonme. At 674 is the last
position of the bat. The 675, 676 Pokes
indicate the key pressed — 675 for Z key, 676
for C key. Peek (197) returns value of key
pressed.

In line 2, E1 to R4 are screen control regi-
sters. The S3 designates voice number 3, V is
for volume. In line 5, V + 1 sets screen and
border colour to orange and red. The sixth
line’s T(I) colours the layers of bricks: it can
be altered for random colours. Goto 2000: this
is the start of instructions.

In line 10, Y gives the vertical position of
the ball; DY gives direction, thatis, -1 isup, 1
is down, SC is score and HI is high score. In
line 11, SCis reset. The level prompt indicates
the number of bats; level 1 is one bat and level
# is four bats. A null input sets the level to 4.
At line 12, C is the counter for the number of
bats used. The top lefi-hand corner of the
screen i1s 7680. Character 224 is a reversed
space, that is 96 + 128. The border around
the screen is dealt with in 13. A reverse
graphic is indicated by 208. A% is used for
random colour. Location 38400 is the first
colour location on the screen. Graphic 207 isa
reverse space.

In line 15, 8164 is the bottom left-hand
location of the screen. The corresponding
colour memory map is given by 38884. In line
19, the loop I determines how many layers of
bricks and their position; in this case five
layers starting four lines down from the top of
the screen. The loop J determines how many
bricks in each line, in this case 20. At line 30,
the graphic character 204 is a reversed space.
In line 75, X is the horizontal position of the
ball — graphic 8] — and Y is the vertical
position. The Y value is multiplied by 22,
because the screen is 22 characters wide.

In line 110, SYS 680 calls the machine-code
subroutine to check which key, if any, has
been pressed, and if so, move the bat. Line 180
rubs out the ball. The lines from 190 to 220
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GAMES
SPECIAL

You have to stay on the ball if you want
to break through to higher scores in
John Cullen’s Vic-20 version of the

famous arcade game.

work out the new position of the ball; line 200
checks if the ball is at either side of the screen,
and if so, reverses direction. Line 220 checks
whether or not you have missed the ball. Line
230 checks new position to see if it is occupied
by a brick. Line 240 checks if the ball has hit
the bat or got to the top of the screen. Line 250
turns off the sound. Line 255 checks to see if

all the bricks have gone with S8YS 736, the
second machine-code routine. If all the bricks
have gone, then location 673 will contain 1,
otherwise a 0. Line 260 calls machine code to
move the bat. The speed of the bat is control-
led by the number of SYS 680 commands
between lines 75 and 260. Line 300 controls
sound effects if the ball is missed.

LDY # 0242 DEY

LDA# 32 LDAII), X
STA($1FCD)Y CMP50244
STAI($1FCE),Y BNE B
STAI$SIFCF)LY CPY# 19
LDX# 00 BEQ B

LDA(I), X INY

CMP$0A3 LDA & 224
BNE A STAIS1FCD),Y
CPY#02 STAIS1FCELY
BEQ A STAISIFCF)Y
NB: Numbers after the hash are decimal
Mnemonics for the machine code.

STY$02A2 LDX# 00

RTS LDA{$1E00),X
CMP # 204
BEQ A
INX
CPX# 255
BNE B
LDA# D1
STASQZAN
RTS




Line 310 takes one off the counter and if you
still have a bat, Resets direction counters
Y and DY, X and DX. Line 320 gives control
to line 465, when all the bats are gone. Lines
400 10 418 control the display if you get all the
bricks. The registers R1 to R4 are used here,
to give a display. P% is the extra bonus you
get, depending on level and final score. Line
470 clears the input buffer — 198 — and lines
471 and 472 check your answer to the prompt.

Line 1000 generates random X and DX
values. If DX equals -1, ball goes left, if DX
equals 1, the ball goes right. The instructions
are at lines 2000 to 2085. Line 3000 calculates
the score per brick and can be altered to give
different values as wanted. Data containing
machine-code routines in hexadecimal are con-
tained in lines 4000 to 4015. Lines 4200 to
4265 are the Basic loader for machine code.
Machine code is stored in free memory loca-
tions from 680 to 755. Locations 673 to 767
can be used to hold short machine-code
routines.

1 GOSUB4208:FPOKED 197 POKEL.0:-POKEST3,8: FOKESTY, 18- POKESTS. 33:POKEETS. 34

2 ¥s=" hoSioiibifes]" - R 1=35864 (R2=R1+] - F3=R2+] (R4=R34+ ] ' S3=30E876 Ves3+2 1 52=53-1
S PRINT"O=" :POKEVY+1.138

& FORI=3TO7 : T{I =] "HEXT : GOTOZE00

18 POKEV+1, 138 -POKEV, 15:Y=20: D=~ : GOSUR] A86 - PRINT*J9" | IFSCH>HI THEHHI =5C

11 SC=9: IHPUTYLEVEL":L: IFLCIORL>4THEHL =4

12 C=L :PRINT ™ :FORI=7EE04+2282T07 600+ 2282+21 : POKE] - 224 “MNEXT

13 FORI=3TO2Z POMETES0+22%] . 200  FEl=RHDC ] )87+ 1 ‘FOKEIR400+22% ] . A POKEVTO 1+ 228, 2
a7

14 POKEZD421+ 1822, 80 HEXT

15 FORI=8T0Z1 POKEBI64+] , 207  Ri=RNDC 1 Y87+ 1 - POKEIEES4+ ] , RN - HEXT

19 FORI=3TO7 :FORJ=1T020

30 POKETSSO+22%[+]. 204 POKESS400+22%[+]. TC1 2 "HEXTI. 1

75 POKEVGBR+x+224Y:B1

B0 PRINT"SAECORE  "SCPRINT" " MERRRRERRNFENH]  "H] "prRRCHANCES T

118 SYS680 .
188 POKE7EB8+M+22¥Y .32
158 M=+l
208 [FR<20RY> 1 9THEHDK=-DX : POKESS . 228
218 v=Y+Dv
220 IFY=22THEHZOO
230 IFPEEK(TESEB+X+228Y )=204THEHDY=] : POKES3, 230  POKETESS+x+22#Y, 32 GOSUE3000
248 IFPEEK (7702+K+220Y )=2240RPEEK (7658 + X+ 220 y =2 24 THEMD Y =~]% - POKES 3. 248
290 POKES3. 0
255 IFSCO198THEHSYST36 | IFFEEK (673 =1 THEH4B6
260 SYSE80: GOTOFS
380 POKEY.15:FORI=Z230TO1685TEF-. 15: FOKESZ-1, | ‘HEXT ‘PIKESZ-1.0
318 C=C=1: IFCOTHENY=20 : I'Ye=1  GOSUE 1888 " GOTOFS
3208 GOTO465
408 PRINT"J" POKEV+1,27 :FORI=1608TOZ4BSTEF. 5 POKESS. [ - AH=RHD( 1 1585+ |
405 POKETEE0+R. 1508 POKE3S480+R%, INT(RNDC 1 473 +1
410 HEXT:POKESZ, @ PH=CSC (L¥3)+.5): [=0: J=f)
3-11% .II-M'Fuﬁrsmcrz;"PﬂKEF,'i.lz*I POKERZ. 38+ - POKERI. 150=] - FOKER4 . 1 74=182 PIKES3
5 rd
413 HEXT
;ég I:l:ﬁ'I4EZTD‘1‘.!‘STEP—1 FOKERL.12+] :FOKERZ. 38+] :POKER3., 158~1 :FOKERY ., 1 74-1%2 : POKES3
2 2B+
415 HEXT: IFJ<STHEH412
417 POKESZ,0:FPRINTEEOL GET A BOMUS OF"FPH"S0 YOUR SCORE [S"SC+PX :SC=SC+PH
418 FORI=OTO4008  HEXT
450 PRINT*ECOMGRATULATIONS YOUSVEM MADE IT.YOUR SCOREM WAS"SCH.*®
432 IFSCOHITHENFRINT"EYOUR SCORE IS THE BESTE S0 FAR.MWELL DOMEHI Y-
455 GOTO47@
465 PRINT "=peBBRICHANCESYC - POKESS. & - POKES2. &
470 FOKEL98,@:PRINTHNE" ANOTHER GOCY M,
471 INPUTAMS - IFLEFTSCANSE. 1 < >"Y"AHDLEFT# {AME . 1 22 "N" THEHSOO
472 IFLEFTS{ANE, 13="Y"THEH1R
474 PRINT“aihibisilEYE FOR HOW THEMI P11 1¥ :END
588 PRINT" [ SAID W® OR HE.....N OF ARE YOU BELIND?! 17"
5&5 FORTT=1TO4000 : HEXT
7 GOTO471
Iaaa A=INT(RHDC L ye2a)+ ] IFHCIORK> 19THEN L 008
1818 DM=INT(RMD( ! )#3)-1:IFIX=BTHEN]B1A
1838 RETURH
2008 PRINT® THIS 15 sRRRARESRIRI0RUAT Eve

JOHH CULLEM.TO PLAY M WOU MUST “:
2018 PRINT"KMOCK ALL

H THE ERICKS FROM THE MHALL.EACH LAYER OF W  EBRICKS “

2828 PRINT"SCORES MOREN FOIMNTS THAM THE LAST.®

2830 PRINT*N “@HIT AMHY KEYS®"

2831 GETA¥: IFAf=""THEM2031

£032 FPRINT"JA THE SCOREING SYSTEM M IS AS FOLLOMWS:-

2835 PRINT"M ERCH LAYER OF ERICKS M SCORES POIMTS *

2836 FRINT"MMLAYER 1-- 2 POINTS ILAYER 3.--4 POIHTE BN LAYER 5. — 5 POINTS"
2038 PRINT*MUSE KEYS:- 8 Z - LEFTrIERRENEN - RIGHT™

2058 PRINT"HW SRHIT ANY KEYE™

2060 GETAS: IFA§=""THEH2DED

2878 FRINT®2a BEFORE YOU STRRT.Y0U M HILL BE ASKED MMICH ® LEVEL 'f'EILf HANT, ™
2071 PRINT"N THE LEVEL IMDICATES M THE NLIHEER OF BATS X YOU GET

2072 PRINT"MMLEYEL 1- ONE BAT:ss.- M LEVEL Z2- THO BATS....M ETC."®

2075 PRINT"M 3aHIT ANY KEY TO STRARTE®

2880 GETR$: IFR$=""THENZGED
2085 GOTO1@

3000 SC=SC+(10-Y) RETURN

4980 DATAAC.AZ.02,A3,28,99.CD.
4985 DATACE,82.F0. 03, 88.A1.80,
4818 DATARCE. IF.99.CF. iF,8C. A2,
4,A9: 081

4815 DATASD. AL .02, 68.%Y

4200 [=1+1° READAS: [FRF="YY"THEH] =0 GOTO4250

4205 A=ASC(AF)I=48 B=RASC(RIGHTE®(A%. 1 =48 [FA>16THEMA=R=7

4218 IFE>16THEHE=E-7

4215 POKESTS+] ., ARl6+B: GOTO4200

4258 [=]+1:RERDAS  AeRSCOASI=48: B=ASC(RIGHTS(RE. 1} )-48° IFA> 1 6THEHA=R-7
4255 IFE>16THEMNE=E-7

42608 [FAS="YY" THENRE TLIRH

4265 POKE?3S+].AN1E+R: GOTOL258

1F .59, CE, 1F . 558,CF, IF.A<. 00, A1 .00, CD.A3. 82, D9. a7
D.A4.,82,10,05.C0.13.FR.81.C8,A9,E0,.99.CD. IF.99
2, 68.YY.A2,00.BD, 09, 1E,C9.CL.FO, R, ER.ERX.FF.DA.F
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9 DIMGAX (&) GYR14) . 06% (&) S0 120, 32) g HEC K=l He="NOBODY "

10 ENVELOPEL . 1,1,1,-1,5.5,25,127,
5, 127,-2,0,-1,127, 100:HODE 7 PROCINGTRIMODE 2:VDU 238202050505 1SC1 E=0: L =118
L=y MANL =) SHEET =]

11 LIFEX=F: NGX=1:DEK%=03 DEYE=0: PROCHALE : PFPROCSETUP

12 PROCHMEMN

13 COLOUR2: PRINTTAB (0, 0) ; “SHEET “;SHEETH: COLOURY: PRINTTAB (O, 1) ; "SCORE “; 8CY;

14 *F¥ 11 8

15 xFx 12 1

& FORYE=O0TOMNGY: FORNY=1T012-SHEETY: PROCMAN: [FMANY=1PROCSPURT

17 NEXT: PROCGHOST:NEXT: IFLIFE%=0GOTOS2

18 GOTOLA

17 DEFPROCSETUP

20 FLAY=D:BHY=254; DX¥udy DYRal: FOR Vied TO NGY:GEX (VE)I =l 2-VEGYXIVEI=]12: 0G% (V
EI=24T NEXT:GX L INGE+1 =12 BYEINGE+L)=]1D

by dadal g Oy by 195, 195, 231 , 255, 126,560, 23,251 .80, 1286, 255,231, 195, 195, 64,0, 23,245, 54,
124,254, 144, 218,254,254, 1446

2 Ni=TpYi=Z

23 ENDPROC

=4 DEFFROCHMAN: IFL IFEX=CGCENDFROC

e SCHIXE,YH)=" "pAsS=IMKEYS{(0)

+& EFX 15 ©

27 IFAS="N"DX%w==]  GHE=254

28 IFAR="H"DXX=]  GHL=25T

29 IFAR="3°DYis=] : GHEL=2ED

=0 IFAR="I"DY¥=]11 GHL=25]

11 IFDYY+XE{OTHENID

=2 TTE=ASCISCe{ (XA+DNAY , (YE+DYED )}

32 IFTTE=244THENAS

J& IFTTE=245THENPFROCEND : ENDPROC

35 IFTTH=24780UNDL, 1 ,ASC (A}, |

VDULS, 4, COLORYE, 0,0,0: IFSHEETYDIVS=SHEETX/SFLAYN=1 s TIME=0:VDU19,4,4,0,0,0

57 IFFLAX=]1ANDT IME »SOOFLAYN=0: VOLILT . 4,0,0,0,0

18 IFTTE=Z47T0ORTTE=ASC (" 8™ ) NDEL=NDE=1 1 IFNDL=) THENFROCSHEE T 1 EMDFROC

35 IFDXN< »O0ORDYYE- rOPRINTTAB (XY, YK} *

A0 Hi=1X+DH%: YE=YE+DYE

41 IFYXL{2YVI=9

A2 IFYR>29Y%=2

43 IFXECOXY=1F

A4 [FXE19X%=0

4% DX¥=0z DYX=0: COLOURS

44 PRINTTAB(XY, YX) jCHR® (GHY) : BX== (108 (TTX=247) )} = (1008 (TTE=ASC (8" ) } } : BCE=SCH
+B% 1 BC1 =501 E+SY: COLOURRMND (7)) : PRINTTAB (4, 1) 1 BCXg

47 ENDFROC

48 DEFPROCGHOST

49 IFLIFEX=0ENDFROC

S50 SOLMNDZ,1,10,1

51 IFVEISNGLENDPROC

o2 BCRIGXR (VLD . GYE(VE]D ) =CHRS (DG (VL) ) i PROCHOVE : COLOURL : IFOGYE (V) =244C0LOURS

53 PRINTTAD (G (VE) , WL IVED » | CHRES (DGEY (VY ) 3 IFGEL (VL) +DEX =X K ANDGYX (VL) «DEY %=
YA THENPROCEND : ENDPROC

S4 GXEOVIL) =GXX (VE) +DEX N BYX (VR ) =B (V) =DEY X DEX (VE) mASE (BCH (BXX (V) . GYX (V)
P COLDURVE+F: PRINTTAB (G (V] ,GY L IVED) ) s CHR$ (245) : GCS (BXX {VE) , BYX (VL) ) .:CHRS (245
b 1 ENDPROC

55 DEFPROCMATE

s VDU2T.247.0,0,0,24,24,0,0,0,23,245,259%5, 285, 255,255, 255, 255, 285, 255, COLOLR
2 FORYY%=2TO29: FORY LL=0TO1 7 SO (X X%, YY) =CHRE (247 sNEX T PRINTTABR(O, YYL) (STRINGS
(20, CHR$ (2471 tNEXT: COLORY .= [FEHEETEDIVS=SHEE TL /SCOLORY=0

57 VUL A, COLORE 0,0, 0y COLOURA : RESTORE: FOR I=1TO&E : READ XY, ¥ GOSUBAT: Yi=J31-Y
L1 BOSUBAIS I NEXT

58 DATAOC,2,1.2.2,.2,.5,.2,4,2.5,2,6,2,7,2.8,2,0,3.0,4,0,5,0,4,0,7,0,8,0,9,0,10,
0,11,0,12,0,13,0,14,2,4,3,8,4,4,6,4,8,73,8,4,8,5,2,5,3,5,4,5,6,5,1,14,2,14,2,7,3
s Pl T 2R s 10, 2 L) s 2 1250, 7a 75 TaB 7 P 7940, 9:9:9,80,48, 9,4, 10,4,12,4,13,4, 14

59 DATAA,15,5,10,7,9,7,15,9,13,7,11,46,12,8,14,8,15,9,14,9,15,7.13.8,11

&0 MNDE=291:COLOURIA: FORAB=1TO4: READX , Y PRINTTAB(X Y3 g "0 s TAB(O,0) s SCE (X, ¥Y)="
U INEXT

b1 DATAL.4,18,4,1,27,18,27

52 ENDEROC

&3 BOSURS&S s Xe] P=)%

A FRINTTAB(N X, YEXICHRS (244) : : SC8 (XX, YL} =CHR® (244) : RETLURN

465 DEFPROCK: DEXA= (XL (VI F={X8GXY% (VE) } 1 ENDPROC

&b DEFFROCY: DOY e {YECEBYR (VL) ) = {YEXBYHE (VL) ) : ENDPROC

&7 DEFPROCLOOK: TTH=ASC (SCS (GXL (VL) +DEXY, BYEL(VE) +DEYLY ) : ENDPROC

48 DEFPROCHOVE  DBX %= DOYX=0

&9 PROCE: PROCLODK: IFTT La24506Y =0

70 PROCY: PROCLOOK ; IFTTHa245D8Y =0

71 ENDFROC

72 DEFFROCEND:SDUND O,=15,4, 10 PROCCOL:CLS: IF SCL1%>10000 LIFEX=LIFEL+1:8C1%=
SC1E~ 10000

73 WieO: LIFEX=LIFEX=11 IFLIFEX=0ENDPROC

74 BHEETE=EREETK+1: PROCHATE : PROCSETUP : FROCHEN PROCHAN: COLOURZ: PRINTTAB (O, Ob 5
"SHEET ";SHEETX: COLOURT:PRINTTABIO, 1) "SCORE * 8Ly 1 ENDPRDC

785 DEFFROCSHEET: IFSCIX>10000LIFEX=LIFEYL* 11 SC1%aSC 1 %= 10000

7h Viel: CLS : SHEETYX=SHEET X+ 1 s SCE=SCY+ { 10008 (SHEETR=1) } 1 SC1%=8C 1%+ ( LOOOE (SHEET
=12 ) s COLOURB: PRINTTAB (7, 10} 1 "BONUS" : COLOUR LIS PRINTTAB(S, 12) 1 SHEETX=13" X 1000~
s FORA=LTOLOOO00: NEXT

77 PROCHATE : PROCSE TUP: PROCHEN: PROCHAN: COLOURZ: PRINTTAR (0, 0} ; “SHEET *;SHEETH1
COLOURT: PRINTTAB (O, 1) "BCORE "1 8C%1 1 ENDFROC

78 DEFPROCHMEN: IFLIFEY=1ENDPROC

7% COLOURZ: FORAK=ZTOLIFEX i PRINTTAB (AN, 30 1 CHR® (254 ) s TAR {0, 00 3 : NEXT 1 ENDPROC

B DEFFROCCOL:FORC=0TO1LS: FORN=1LTO100 I NEXTI VDU 19,4.C, 0,0, 0:NEXT: VDU 19.4,4,0

0, =2, 127, bl ENVELOPER. £, 10,20, =30, 15, 5. 1

A0, T2, 234, 240, 126, 60,2

6 TFTTE=ASCI"E" I MANK=]1: SOUNDS, 2, 10, 100 VDULY, &, 7, 0,0, 0 FORDELX=1TOIO0sNEX T
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THE GAME in this article is a very enjoyable,
and addictive, game for the 32K BBC Model
B. It is slightly different from the arcade
implementation in that there are only two
ghosts who can go through walls and the
function of the power pills is to stop the ghosts
chasing the Muncher for a few seconds, giving
him a chance to eat more dots and so get to the
higher sheets. The player gets bonuses by
totally clearing a sheet.

Every fifth maze is an invisible one, but the
player must remember the pathways, in order
to follow them. When playing such a sheet,
the maze is made visible for about 10 seconds,
when a power pill, or thunderbuster, is eaten.
The following keys are used to move: A to go
up, Z to go down, N to go left and M to go
right. 10 points are given for the dots that it
eats all the time and 100 points are given for®,
which are thunderbusters.

A bonus of the value 1,000 multiplied by the
number of sheets is given every time a sheet is
totally eaten, thus 1,000 points are awarded
for clearing the first maze and 13,000 points
for clearing maze number 13.

An extra Muncher is given every time you
score 10,000 points: you have three lives 1o
begin with.

To begin with, you may think that the game
i very easy, as the ghosts move very slowly,
but they get faster every sheet, until they
become half your speed on sheet 11, from then
on their speed remains constant. Here are a
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A deceptively easy game to start
with, this BBC version of a well
known arcade game written by
David Griffin is definitely worth

getting your teeth into.

few hints. It is a good idea to clear as much of
the maze as you can without using the thunder-
busters. On the lower sheets move straight 1o
the middle of the maze, and clear that area
first, as it is the most difficult,

When the ghosts are moving the fastest,
clear the outer regions of the maze first,
reserving the thunderbusters to help in
clearing the centre. Try not to leave individual
dots, but clear large areas of the maze at once.
Don’t hesitate or panic, it is quite casy to get
out of most situations.

If you want to change the number of ghosts,
change the value of NG% in line 11. I would
advise against conversion to other compurers
because this program uses many special
functions of the BBC. But in case anyone
wants to try here is a list of some of the BBC
peculiarities used in this implementation.

Envelope defines the envelope used in the
Sound command — this can be ignored. Mode
changes the display mode, Mode 7 is a teletext
display 40x25, Mode 2 is a high-resolution
display, with characters on a 20 32 grid.

VDU 23 defines characters on an eight-by-
eight grid. The first parameter is the character
number, the following eight define the shape
row by row, with the decimal equivalent of the
binary number representing the character row.
The VDU in line 10 stops the cursor flashing.

Proc calls a procedure defined by DefProc;
this should be replaced by a Gosub command
on other compurers.

Colour sets the current text colour. Print
Tab (X,Y) positions the cursor at position X,Y
on the screen. All the *FX commands can be
ignored.

VDU 19 Xl, C2, 0, 0, D sets colour Cl 1o
colour C2; this is used in making the maze
invisible.

RND gives a random integer between 1 and
the number inside the brackets. Sound A, B,
C, D plays a note on channel A, of volume B,
of pitch C, for duration D. Div signifies
integer division.

The command Get$ waits for a key 1o be

1 HERE
COMES
THE
IMAZE

MUNCH

pressed and puts the string value of thar key in
the suitable variable.

Inkey$(n) waits for n cycles of the clock or
until a key has been pressed, and puts the
string value of that key in the suitable variable.
The program puts the whole screen into array
SC$ and can use this array to see if the man is
trying to go into a wall, or has eaten some-
thing.

The highest score so far attained is
10,154,250 — achieved after playing continu-
ously for several hours, and reaching sheet
599,

» 0y 01 ENDPROC

82 MODE?
B3 »Fx 15 O
a4 sFk 11 O

Re{1 346 "YOU"RE DEAD!

B4 FRINTTRB(G, 10) ; "YDU SCORED "iSCX
WAS “gHBCE: " BY "iHe®

B8 IFSCEMHBCLINPUT " F "= YOUR MAME
HR% ({141} "ANOTHER GAME 7"

F1 IFAs="Y¥"THENI1D
¥2 END
93 DEFFROCIMSTR

93 PRINT™™

v mAating a flanhing thunderbuster .

96 PRINT™

81 DEFPROCSFURT :FORSPX=1TO |RND (100} +20) s PROCHMAN: NEXT: MANY =0 ENDPROC

B PRINTTAB(1O0,S) s CHRE (141) CHRS (1346) ; "YOU'RE DEAD''*y TABLLO, &) gCHRS (141) 3CH

B7 IFSCEIHBCAPRINTTABIE, 12) 1 “THE HIGHEST S0

“He HEC L=BCX
B% PRINTTAB(S,22) ;CHRE(1ZF) ;CHR$ (141) 3 "ANOTHER GaME

B0 REFEATAS=GET®:LUNT ILAS="Y"DRAS="N"

94 PRINTTAB(Z,0); "HUNCHERIC) David Griffin Z&:4:82"
In this game you must msove a man

as you do mo.He is being pursusd by two evil ghosts
and aven then
ffLer elearing the saze of dota and

a given. Every fifth maze is invisible, just to add extra interest and di#
ficulty. "™
7 PRINT™ An extra man is given @wery 10, H00 pointe. . "" To sove use
the following keys 1=","" "A" to go UP","" "I {to go DOWMN=, ™"
"N" to go LEFT","™ "H® to go RIGHT™
Y8 PRINT "™ PRESS ANY KEY TO PLAY... *tREPEATAS=GETS : UNTILASS >
79 ENDPROC

FARELSBEFPRINTTAB(4, 12) ; "THE BEST

e TABIS, 23) s CHRS (129) ; C

around a sare, *ating dots
who can only be stopped b
for a short while onlvy'™
thiinderbustara, & [Bw onE i
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IF THE CLOUDHOPPERS,
WASPS, SPIDERS, METEORS
OR SATELLITES DON’ T o
BEAT ]fOU
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SOFTWARE

SOFTWARE FORALL presents programsfnrthe people! Our list -
of original programs for the BBC, DRAGON, and SPECTRUM s PAIRS (A
growing everycéarl T:easonablynnced Ingenlous use of I
programming. Excellent entertainment. These are the hallm with |

Il SOPTWAREFORALL Root | hevcuiqui
i Order now for fast delivery or visit one of ourdealers. There's big
| things happening forall computer users... That's why we're called
1111 o= SDFTWAHEFDH&LL’

features inciude
explaration You ‘ré in the control tower at Heathrow and it s your job
drilling, employmant Yo controi upto TSaircrafl, taking off, landing, or just

with Hi-Hes colour and sound. ™ and Price Wars. 32K Nsunmnruuﬁh VERY ADDICTIVE — HIGHLY i
ST EOLICTRATIM

i Machine Code, 32K £6.95 4 : AuSTAATING! £7.9% J ::
|| (@\POLAR B innmnnmm’ Wﬁmm‘ i

Fast
arr.adu-lgmachon game

| Educational game for Trv o oubw i vour

8-12-year-olds incorp ;mpu?.gr mnemn 30 Maze Game
Ml ,  Simplemaths tables. this garme of skill, Greal and Adventure
il graphics. BASIC and rolied into one! 48K
; || machine code. 32K -

45W \\T\y\J £6.95 |

Il — = B
I 3
Il Utiirty Pack | £745) |||
Travel through over 100 Envelope program, variable print-text scanner and
rooms in difterant limeas, memary dump. 32K
il and find the key back 1o — e W
it your own time, 32K = —— = —— — |
| i
|
BEL MICRO I
| | ?_-_———_.N i'l ’
I UtiityPack2  £745) |
l ﬁfﬁfﬂgﬁhﬁ H-ﬂ i | | Disassembler, program crunch and ted editoe: 32K
- ang Machine Code. =S e
=— Anagventure gamein —— - —
h whithyoufightyour way Ieeee0e—m—————

‘----------."

SEND TODAY! post to SOFTWARE FOR AL, Dapt YC, 72 North Street, Romiord, Essex or Phone: (0708) mrz&‘
Name:
I Address

I Please send me Please bill my Access /Barclaycand /Amie: No:

Fight for survival on an istand inhabiled oy hungry,
dangerous cannibals. BASIC and machine code
: __ program,

Plaase add £1.00 PEP per order

£
£
g
£
£
¢ - VARE
£

Told:

‘ | enclose Cheque/P.0. made payabla 0

SOFTWARE FOR ALL “Programs forthe people” '
—4lN I I BN B B 0 i 0 B i
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2RA=0
SHdDeP0 Kedp Vob Had; 3uly J=0;L=0j G=] j =0} C=0j B=0
15J=E£9500 ; H=LB400; ! LZ23=£7100; P=L2800
20D0IMCC(113,BB(10%) ,DD(15)
5 P.812
30718=£8216G. 0
TOhF . F=OTOT&0; JT IF =0z N. ; CC11=0
TSF.F=1TDI10;CC(F)=D
BOD=(FE4+ (R.%3) ) 210337 (D+8) =F
FOC=(FE7+ (R. 13} } 8105 J7(C+F) =F
FIE=CiN.FB.p
100cP. " " "OPTIDNS-""§ IFV>0P. "bRIBE, *
101 IF 1= 1 0RW=10RX T8=3DRX 78=10P. “LAKE, "
102IFu=1P. "cAST SPELL,"
104P. $BB101; Y= (10-X79) 220
105 jF=0; DOL 1. DDO WA T FeF +1 3 U. 7E80< >320RF=Y
10460=7E80; IFF=Y [FX?9{11 IFX7?9:0 1FX?9840>D G.a
107 IFF=Y G. ) e
110P, "3 IFO=45P. "YDL ATTACK®;6.a
120IFD=&561FV>0F. "BRIBE ";B.b
1251FR=47P. "SPELL" 6. w
130IFQ=746P.812"L00K" s R=03 G, ¥
130IFR=84 IFH=10RI=10RX?8=3 ORXTE=10F. 812" TAKE";G. &
1S0IF0=78F. "NORTH" ; N=2;8.c
1601 FE=B3F. “SOUTH" j N=3; 8. c
170IFR=87P. "WEST"jN=5;06.c
1801FR=69P. " EAST" jN=#4;G.c
1901 FO=85F. “UP~; N=&]B.c
21I0]IFQ=58P. "DOMN"jN=71 6. c
220IF0=77P. BB102;6. 3
ZF01P." "DUCH! ! " "#BB 1005 D=D—-10;G. 0
240c IFXTH=1 G.1
245 IFE=10RB=16.m
ZSOIFXPNYZIFK=0F, " “YDU CAN'T IT'S LOCKED";G.0
260mIFN=41IFD< 100P. " "YOU CAN'T YOU ARE TOD WEAK";G.o
ZT0IFN=2L=L-303G.p
2BOIFN=JL=L+530;G.p
ZF0IFN=AL=L+10;H.p
I00IFN=8L=L-10;G.p
S10IFN=&L =L -2%0; B. p
J20IFN=TL=L+230;6.p
S00wIFR=1B=] ; P, " "SPELLED" ; IFD< 200D=200
S10IFX7P9C100IFX79306. 5
S2006. 0
1C00pF . F=1TOP?j WAL T N. ; 3=3; 7EE1=0) CLEARO; P. 430
10081 X=J +L
1 00SP el =250 § IFDK 200D=D+10
1004 IFLL 280X 76=1 5 P=L
1007 IFL >4F0X7 7= § P=L—500
1010IFPCSONT2m]
10IDIFP > 190X 3=1
1040 IFPLS0=40XT4=]
10S0IFPLSO=0175=1
1080I=1000; PX=L/10;F=1]
1085kM=X?F; IFF >76.q
1090 IFN=0N=5; S=5+1; IFE>1258=1
1100IFF >SIFN>TN=1
1110gXPF=N; 1= +200
1120TFN< »06G. (I)
11253rF=F+13 IFF£{106.k
1130IFX?™=101FW=06.5
11351FCC11=111IFD>80D=D-503 IFL=06. 7400
11408=0;6.0
12001FL=0F. "S$BEYS, $BB(N+2) " IF “SBBAO"SBD34;6.r
1Z10P, "SBEZ, $BB(N+2) " jB.r
18001IF (L=50) 30IF X?=47=0X7=47=N
1405P. "$BB1S, #DR(15+N) jB.r
1400TF (L+50) < 7S50 IF X 732=0X ?52=M
14605P. "SBB28, sBR (N+15) ;B.r
1B00IF (L+10) < TSOIFXT1S=0X715=N
1805P, " $DP27, BB (15+M) ; G.r
2000IF (L=10) >0IF X7 -&=0X?—&=N
2005P. " $BE3I0, 3BB {15+ ;G.r
Z2001F (L-250) 30IF X?-243=0X7-243=N
ZZ0TIFMN>&N=]
ZZ10IFN>1P. "SBBIZT+N)
22208.r
28001F (L+250) {TSOIFX ?Z34=0X725bH=N
2805IFN=aTE. x
ZA10IFN>1P, "SBBE (34+N)
28206 . r
287T0x IFL>4F00DR =1 0RW=1G.r
247T3L1.DD1
Z880P. "$BB41;L=L+250; D=D-303 J7 (L+5) =1 ;P (L+7)=]138=] ;8. i
ZH00IF I=10RW=10RX 7TB=J0RX 78= 1 0D0RXTO=1G. u
26016.r
2605uR= (A.R. Z7+1) 210;P. " 4BBA2
Z610IFX7B=16. v
26Z0IFX7B=4F . R
PHEIOP . SHB (AS+N) ; B.r
26F0vP. SBBA3 1 S=1 IFW=1G.r
259%P., "SEBAAIL=( (A.R. 270} +S) 810qL 1. DDS; G.p
ZROOF . " SERESS
ZBOZIFN>100P,. "DEAD “gP.%BB (N-45) 6.0
2005P, SHB (S5+MN) § IFN2203D; IFNL>10 G.a
ZRIOIFW=0IFN=10G. &
28206.r
351 0sR= L+ IR, X5X10) ) § IFJ 7 (IR+9) £ Y00RA>T400RAL0G. s
I612L1.DDS
I4615P. " "THE "SBE (55+X79) , 3BRAL
IH20IFV=0IFJ7 (R+8)=0J7 (R+8) =5
SHZ2TIFIT IR+B)=0J7 (R+8) =&
IAIRIFE IGO0 E=R: 17 (ReBi =4
I&I0JT (R+F)=X7F N ?F=0;6.0
A4000a1FN=0 P." WHAT";G.o
A0016={ (AR L10+1) = (D/S0) +MN+ (M3 ) 2103 TFGE> 1008=100

flizting continued on page 65)
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GAMES SPECIAL

o
7( o

; r
Beynnd the drooling ghouls
you'll find economy and

complexity in Colin
omber’'s Atom labyrinth
as you seek the chalice.

QUEST 1S AN Adventure/Labyrinth
game. The object of the game is to
become strong enough to find and over-
ome an evil sorcerer, recover the magic
chalice and return to the starting position.
There are items scattered through the cells
which may help in the Quest. Moves are
made by typing the initial letter of the selected
option. With luck the number of options will
increase.

A magic wand is visible, but a lamp must be
found before the other items can be seen. The
keyboard scan is associated with a countdown
which permits you to move, providing your
reaction is faster than the reaction of the
monster in that cell.

Using an article in Your Computer by Derek
Haslam — Software File October 1981 — on
storing strings in a string array enabled me
to fit the game into the Atom’s memory.

Strings can be stored in the upper text
space using line numbers. To access the
upper text space type
718= #82
The string start locations are read into
array BB, which is also stored in the
upper text space. 121=# 9100 — line
15 — moves all arrays from Top
where arrays are normally stored to
where you decide to store them.
In this case it is # 9100, a safe
distance above the last string.
Routine 950-995 reads the
first character of string $2H
into array BB. To identify
the strings take the line
number, divide by 10

— ATOM
=41

and take way 100. Here are two examples:
£BB1 =line 1010
and
SBB105 = line 2050

The data for the cells in the Labyrinth is
arranged in a 75 by 10 matrix. A conventional
word array would consume too much memory,
but it is possible to store the data in a byte
vector since all the values are smaller than 255
and can be stored in single bytes. This matrix
is represented using a one-dimensional array,
and the position of an array variable is then
calculared by [?n.

The Labyrinth array J?0 to J?749 is also
stored in the upper text space J= #9500 —
line 15.

A move north, east, west, south, up or down
modifies variable L ,J?’L=X, and the nine
features of a cell are stored thus:

X0 =Cell number=_L/10

X71 = Cell description 5BB 3-14
K72 = North exit $BB16-26
H73 = South exit 5BB16-26
X74 = East exit $BB16-26
X756 = West exit SBB16-26
X76 = Up exit $BB31-35
X7 = Down exit $BB36-1
X78= Object in cell $BB43-54
X 79 = Character in cell $BB56-65

Initially all the cell features are zeroed — line
70. As a cell is explored, routine 1005-1050
checks for external walls and inserts stone
walls to prevent the Adventurer falling out of
the Labyrinth and being struck down by a
Space Invader.

The internal walls, exits and stairs are gener-
ated by the routine 1085-1110, which takes a
number from the sequence 1-12, This means
cell features are determined by the Adven-
turer’s exploration so, although the Labyrinth
remains stable and retraceable, each Quest can
be unique.

The variables.
Adventurar count
Spell flag
Character seed
Defence factor
Sorcerer's location
For-Next counter
Pseudo On-Goto variable
String counter H= #8400
Lamp flag
Start of byte vector J= #9500
Key flag
Location variable
Monster counter
Dummy variable in p routine
Object seed
Dummy varable in p routine
7#80

PROZETrRATIoMmMOO0 >

R Random number

S Seed for pseudo-randomise in p routine
T Take counter in U routine
U
A"

Gold pieces

W Wand flag

X oX=JL

Y Keyboard scan counter

Z 1000+ in p pseudo On-Goto

Outline of the prograrm.

2-95 Setvariables zero array s J-J7749 and
CC Seed objects
Character seed

120 o Options kevboard scan
105 j If character present, countdown,

Goto a — attack routines

1000 p Describe cell
Describe object

2820 Describe character

3600 s Character magically disappears

4000 a Attack routine

5000 t Take object

5200 f List objects, display strength

5300 Drop-object option

6000 Sorcerer defeated: find chalice

7000 b Bribe option

7060 Bribe for sorcerer’s location

7400 Chalice safe: quest succaessful

718= #82

B30 Keyboard scan, assembler source
code

910 Sound effects, assembler source
code

940 If strings have been read once

Goto 1.text p
850 Read string starts into array BB

1000 Goto l.textp
1010  First string
2050 Last string

The memory map s as follows:

#2800 Keyboard scan
Sound effects

¥ 2900 Main program

# 3C00 Main program

#8200 Assembler source program
assembled to # 2800
String-reading routine
String data

# BEO0 String data

#9100 Arrays BB,CC,DD

#9500 Byte array J20

#97EE to J7749

To test the program without continually
getting killed off; Run the program. When the
first cell has been described, press Escape, and
then type
K=1W=1,D0=1000;G.p;RETURN.ESCAPE,G.p
which is quite a useful way of cheating. Until
the program has been cleared of typing errors,
Save the program as two separate files with
different names.

When the program is running it can be
saved as one complete file. It is possible to load
this 8K program in one go using the *Fload
command.

*SAVEQUEST 2900 3000

When it has completed, rewind and *Cat
until 3B00 15 displayed; allow this entire
memory block to pass the recording head of
your cassette recorder, listening for the brief
carrier tone between memory blocks and stop
the recorder before the header of 3CO00 is dis-
played. Now Break, Old and *Save'Quest”
8200 8E0D0 and record, erasing the dummy
memory block and replacing it with the upper
text data. This fools the Atom into loading
similarly named files to separate loading
addresses.
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MOMEY BACK GUARANTEE
CASSETTES DESPATCHED
WITHIN 48 HOURS

AVENGER: This all action arcade-style game written in
MACHINE CODE for the ZX Spectrum is fantasticl You are
flying over a mountainous planet terrain. Your mission is to
attack, using lasers and bombs, launch pads, buildings and

missile silos. Alien craft attack you with missiles; guided
missiles launched from the ground hunt you out. But what ever
you do don't hit the atomic power stations!! Continuous
display of time, score, shields and laser temperature. Five
levels of play and high scores.

Price £4.95 inc. Also available for the ZX-81 (16K) at £4.96 inc.

SPECTRUM GAMES PACK 1

DES‘I’HUTEH Listen to the beeps of the sonar 1o locate and destroy
) the submarines bafore they sink the merchant ships.
Developed to ehminate tedious swapping of plugs when |° a7y !CEB ERG: Steer your icebreaker through thickening pack ice
LOADING or SAVING programs on cassette, [ i T 1o pick up survivors.

. ZX SPECTRUM CONTROLLER: Single switch selaction of & ____‘::..[ :‘r B.ﬁ'n'LE Destroy missile sites while avolding mines
SAVE, LOAD & AMP modes. Built in amplifier and loud- All @ and the computerised enemy tanks
speaker boosts Spectrum sound output. Price £14.95 Io:l::;mm s e that are out 1o gt you.

ZX81 CONTROLLER: Single switch selection of TALK, SAVE, at the Incredible '+ ANDROID Rescue the miners before
CUE & LOAD modes. Built in microphone/speaker for fastand  erice of £4.96 inc. \-.:3 WPIT RESUCE: +I‘;2‘u.i’§ ;;ﬂ;ﬁﬂﬂf’m the
reliable prograrm naming and cueing. Price £9.95 186 St. Helens Ave, o\

;.I it in this id‘h‘ﬂi‘trﬁmé can be wiewed bafors év.wrlg ;1 Th; BuMer Micno swaﬂm' W. Glam. r "
. London, and Jay Dee Communications, YWater Street, Port Talbot.,
200 4 Tel: (0792) 50282 ;

ISPECIAR CHRISTMAS

D A D
A 0 ik

n in .-pthﬂ >|r:: 1 1_*:.’&11.-.‘

HHH-"-'- Vv ey B e Sy B Vg o0t Mike Johnston

Saturday I8th December at the
New Horticultural Hall,
Greycoat Street, London SWI.
Oneday-10am to 6pm.

e T,
| Thinking of buying your There's even a bring and buy sale so you'll be able to pick up a I
{'hrt:ﬂmaa computer? h..lrgd:n and of course a complete showguide available on the day
Looking for ZX hardware or software? Make a note of the date or
I w Want to meet local user-groups and ZX write for advanced tickels to I
nthusiasts? Mike Ichnston, 71 Park Lane,
Or just wanl an interesting day out? London N 17 OHG (enclosing
Then call along on Saturday, 18th December for the Christmas aSAE)
Special MICROFAIR! Admission charges are 75p
It's full of Christmas Cheer — everything for the ZX81, ZX80 and for adults or 50p for kids
ZX SPECTRUM under one rool (under 14). Please make
Meet a wide range of manufacturers of all types — talk to cheque, P.O. payable to ZX
interesting people — get advice — buy that [ast minute present Microfair
There's plenty of room, there's a Bar if you get thirsty and a Bufiet Do it now and make sure of
_if you're famished' avery happy ZXMAS! e
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{listing continued from page 62)

A002F . F=1TOS0WAIT N, ; IFG 108=10
A004TFN>100P, " "CORPSE MUTILATOR" ;6.0
4005P. ""THE ",%BB(N+355)" "sBB&T
40056P. " SBBAE

400FP. " "THE =,8BB(N+55)" *j06. (G+4000)
A010F . sBBAT) DsD+20; H=Me]

A011IFN=10 G.&000

A012yR= (A R. L70+2) 2105 IFI7 (R+F) < >08. y
4013J? (R+F) =X 79
AOLBATH= (XTF) +100; N=X77; 6.0

4020R=(A.R. XF+11210;P. $BB70, R, #BB4T"™ AND ";CCh=&3;V=V+RiG.n

AOTOIFV 0P . $BD7 1 ; D=D+50; Va0 CLA=0; CCIn0) 6. =
4040P, $BB72; D=D+30; 6. a

A0S0P . SER73; D=D+20)G. a
A040P. $DP7 4 D=D-10;6.a

4070F . SBB7S; D=D-20;6. a
4080P. $BB74; D=D-10;6.0

ANFOP. $BRT77  D=D/2; 6.0
4100IFD>101FM=11FNS > 106, 4090

A105F . F=1TO9?; WAI T N.

4110P. 412 THE “SBB{N+55)" “4BE7E'*;L1.D0%;6. 7500
SO00tT=X78; IFT<2 P. sBB79;6.0
S0108=2jCCI{TI=T; X7?8=05 5. ({ TR10+3000)
S020K=1;6. ¥

S0301=136. §

S040D=D~-200; 6. §

SOS0V =Y + 999 D=D-300) CCao=&; 6. F

SOL0VEVeR A= (A. R, £75+1) 81037 (R+B) =b3 G. +
SO0T06. §

SOBOD=D+2005 6. f

SOP0D=0+300; 6. f

S100M=13G.F

S110IFCC10=10 CClO=0jW=0;B=13LI.0DS;P." "THE MAGIC WAND “SBB&S

S200§P. " SBBBO; R=Vy T=0

S210F.F=2T011

S2X0IFF=LIFF=CCIF}P. A" *
S2I0IFF=CCAFIP . 3BB{43+F) " " T=]
S230N. ; IFT=0F, = “SDBEE1

S2406=D/100; IFG>&8=4&

SIS0IFGL 16=1

5255 IFCC7=7P. " $BB9S, J7L

S740P. " “YDU ARE “sBB(B2+6); IFT=0G.i
SI00P. " $BEFF"ANYTHING " " $BB100"

5310 DO LI.DDOjU. 7EB0< >332

5315 IF7E£80< 89 G.i

SI20F.F=2TO11; IFCCIF}<3F G.n

S330F. sSEEFFSBB (CCIF) +4F) " D01 00"

5340 DO LI1.DDO;U. 7E80C>32

53343 IF7LBOC>0T G, n

SISO IF X PB=006. 3390
SIH0R=(A.R.LT2+2) 2103 IFI7? (R+8) < >06. 53460
SITOJT(R+EH}=XTH

S380P, ' “THE *SBEB{43+J7 (R+0) ) SBEAL
S3I90XPA=CC (F) § CC (F) =0 J
S400IFF=2K=0

S4101FF=31=0

SA201FF=4D=D+2Z00

S4301FF=5V=0; CCA=0; DuD+200

S4401FF=4N=0; CCS=0; D=D+200

5450 1FF=8D=D-200

S4460 IFF =Y D=D-300

S47OLFF=10M=0

SAB0NM. § 6. &

SHOO0NTY=03 X7A=1 13 P, "+DBAZ " SHESASBERA2 ;0.0
FOOOBIFETFu0P, * “BRIBE WHO?" ;6.0
TOOSIFX79>11 P."DEAD "SBR(X79-43)"7 ;6.0
JO10FP. " SBBEO V,sBB4AT

7020 P.’"FODA",X79810" =SBB49~ THE =SBE(X79+55) " SBEE9" "
FOA0F . " “AGREEDT "$BB1 00
7O41DDLI . DDO; @="EB80; U. Q< >32

FO42IFRL >B8F0RVE (X7?9210)6. a

TOASP., * $EET0; VaV=- (X79810)
FJOSOIFX79>40RCCTL >7TE. TOR0

TOL0P . " “FDR™, (X79310) " “sBD4F"™ THE “#EB(XT?+35)
FOTOP, "SEB103" THE "+DB&S

FOBOP . * " AGREED?"SBE1 OO0

7001 D0L1 . DDO; O=7E805 . 0C 332
TOBZIFOE »AYORVC (X79810)6G.a
TOASV=Y-(X79210) ; P. " "THE “SBBASSBEDI1O&,ES1D
FOROH M1

F100P. " “THE “#BB(X79+35) " $BBbSs; X79=0;6.0
7400 LI.DD1;LI.DD1zP. 812

TA02P.8BES4" IS SAFE"

TROSIFV>0F. " "AND YOU FOUND™V, SBB4T
TA10P. "$BEF7" ; IFV0P. $BETE

74156, 7515

TH00P, " sBB71

7S10A=A+1

TS15P, " $BE92, H° $BEY3, A sBBT4 " L 1. fFFE3;6.d
7520 END

1B=£82

BF90eF. %21 F.F=1TOD2

895 F.F=1TD2

FOOL:DD0 ISR EFET1;TYA;ADC 332;5TA C[BO;RTS

910:DD1 LDA 31;8TA £81

F20:0D02 LDY 210;:DD3 LDA EBOOZ:EDR 24;5TA EPOOZ;LDX £81
FI0: DDA INX;BNE DDA;DEYy;BNE DD3; INC E813;BNE DDZ;RTS
931:0D5 LDA 2191;5TA L8232

321 DD LDY 364

F33:DD7 LDX L82

934 LDA CROOZ;EOR 34;5TA CROO2Z

9335:DD8 DPEX;BME DDA

9346 DEY3BNE DD73LDY £82

F37:DD9 WOF;DEY; BNE DD9

%368 LDA EB2;SEC;SBC 203;BCC DD10;5TA £B2;JMP DDé
P19:DD10 RTS

FADIsN. jP. %6 IFTEBRI=HY G.g

T30 DOH=H+]1 ; U. TH= 1 3ANDH 3= 100

PS50 F.F=1TO105
FTODDH=H+1 ;U.H?—4=13 e
FBOBB(F ) =H
FRYOIFF=1L1.DDS; P, $BB1 -
FII. %
1000gT18=E29;: 6. h
1010dY0U ARE BEING TRANSPDRTED TO A H_‘fﬂTERIL‘Im PLACE
1020 ¥YOU ARE IN A

1030 COLD CELLAR

1040 DARK PANELLED RDOM

1050 MISTY CAvVE

1040 DARRE ECHOIMG SPACE

1070 SHALL CHAMBER

1080 CRAMPED ANTERDOM

1090 DARK VALLT

1100 LDW CHAHBER

1110 HIGH VAL TED HaLL

1130 USTY ROOM

1130 COLD DAMP RDOM

1140 COLD HISTY CHAMBER

1150 NORTHWARDS IS5 A

11460 STONE WalL

1170 DARY CURTAIM

1180 NARRDW DOORWAY

1190 DARK ENTRANCE

1200 DARE ARCHWAY

1210 DaRE  DODRWOY

1220 DOOR

1230 LDW ARCH

1240 BLDOMY PODRTAL

1230 THICK DODR

1260 WOODEM DODR

1270 RUSTY IRON BATE

1280 SOUTHWARDS IS A

1290 TD THE EAST IS A

L300 HESTWARDS 15 A

1310 A STAIRCASE LEADS UPHARDS

1320 A LADDER LEADS UPHARDS

1330 A ROPE IS5 HANGING FROM ARDVE
1340 STEFS LEAD P

1350 SPIRAL STAIRS WIND UPWARDS

13460 A STAIRCASE LEADS DOWN

L1370 A LADDER LEADS DOWN

1380 A ROPE HANGS DOWMNGARDS

1390 STEPS LEAD DOWN

1400 SPIRAL STAIRS WIND DODWe

1410 DOF!!¥OU HAVE FALLEN DOWM & HOLE
1420 DN THE FLOOR YOU CAN SEE

1430 YDU'VE TRODDEM IM THE HABIC TURD
1440 WHICH TRANSFORTED YOU

1450 A BUNCH OF KEYS

1460 AN DLD BRASS LAMP

1470 A SHALL STARLET FISH

1480 A HEAVY CASKET

1490 GOLD PIECES

1500 A SCRAP OF PAPER

1510 A MAGIC SHIELD

1520 A MAGIC SWORD

1530 A THIN IRON ROD

1540 THE®magicichal icen

1550 BEHIMND YDU IS A

1540 GOBLIN

1570 MAL IBNANT DHARF

1580 WRAITH

1590 TROLL

THRAGE
1410 DROOLING GHOUL
1620 KDBOLD
1630 GERYDN
1540 PIT FIEND
1650 SORCERER WITH THE chalice YOU SEEK
1640 HAGICALLY DISAPPEARS
1670 SHITES YDU MISHTILY
14680 YOU STRIKE BACK BRAVELY
1490 EXPIRES mESSILY
1700 SCREAME, THROWS
FR0T SNATCHES YDUR GOLD AND
1720 SMITES YDU LIGHTLY
1730 18 STUNNED
1740 INJURES YOU
1750 S5TUNS YOU , ¥OU FALL BALCK
1760 INJURES YDU SEVERELY
1770 SHMITES YOU MIBHTILY
1780 KILLS YDU
1790 FICK UP WHATT?
1800 ¥YOU ARE CARRRY 1NG
1810 NMOTHING
1820 TAKE THE chalice AND FLEE
1830 WEAK
1840 NOT VERY STROMNG
1850 BTRONG
1840 DUITE STRONG
1870 VERY BTROMG
1BEG ALMOST TNVINCIBLE
1890 WILL LEAVE YDU IN PEACE
1900 THAT WILL DD NICELY
1710 YOU DIDN"T MAKE IT-TOUGH
1920 HUMANS
1930 MOMNSTERS AND THINGS
1940 IF YOU'D LIKE TO TRY AGAIN PRESSRE TURN
1950 vyOU CAN DNLY RETURN TD THE REAL WORLD THROUGH THIS
19460 THE HAF BHOWS YOU'RE 1IN RDDOH
1970 WHAT A BRAVE ADVENTURECR
1980 YOU WON YOU CANM KEEF THE GOLD
1990 DO YOU WANT TD DROP
2000 (yES/nD)
2010 100, aTTACK Ok «0OVE 7
2020 DIRECT ION-nDRTH, sOUTH, wEST , AST ,uF DR dOWN 7
2030 WILL TELL YDU WHERE TO FIND THE
2040 1S5 IN RDOM
20050 N0 EXIT IM THAT DIRECTIDN DUMHY '
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Our new cased keyboard has 52
keys, 12 of these are used for the
numeric pad. The numeric pad
offers some useful features; you
can cursor with one hand and it
will be a boon for anyone who
enters a lot of numeric data.
The case measures 15 x 9 x 2'/%.
The computer (ZX81 or

spectrum) fits neatly inside. Also
fitted inside the case is a mother
board (81 model only) which

allows 16K, 32K and 64K to be NOTE

fitted in the case. All the The keyboard is connected to your
connections are at the rear of the computer by a ribbon cable and
case i.e. Power Mic, Ear, T.V. and this has connectors fitted which
the expansion port. The power simply push into the Sinclair
supply could also be fitted inside. connectors. It is a simple two

This means you have a very smart minute job and requires no
self-contained unit. electronic skills or any soldering.

ZX81 ARCADE SOFTWARE
THE FOLLOWING EXCITING MACHINE CODE
ARCADE ACTION GAMES ARE AVAILABLE

+ 16K Ram Massive Add On
Memory Fully assembled
and tested £19.95

* 64K Memory Expansion
£49.95

* 4K Tool kit full of utilities to
aid the programmer in

FOR THE 16K ZX81 « CENTIPEDE « METEOR
STORM @ £4.95 each

Fl.l"y cased with numeric pad £45 constructing and de-bugging
Uncased with numericpad £30
Case £15

dKironics
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4K GRAPHICSROM  £29.95

The DK Graphic module is our latest
ZX81 accessory. This module unlike most
other accessories fits neatly inside your
computer under the keyboard.

The module comes ready built, fully
tested and complete with a 4K graphic
ROM. This will give you an unbelievable
448 extra pre-programmed graphics, your
normal graphic set contains only 64. This
means that you now have 512 graphics
and with their inverse 1024. This now
turns the 81 into a very powerful
computer with a graphic set rarely found
on larger more expensive machines. In
the ROM are lower case letters, bombs,
bullets, rockets, tanks, a complete set of
invaders graphics and that only accounts
for about 50 of them, there are still
about 400 left [that may give you an
idea as to the scope of the new ROM).
However, the module does not finish
there, it also has a spare holder on the
board which will accept a further 4K of
ROM/RAM. This holder can be fitted with
a 1K/2KIRAM and can be used for user
definable graphics so you can create your
own custom character sets.

E.Prom version for use with

raohics Rom £9.96 THE FOLLOWING SOFTWARE IS AVAILABLE FOR
%a_fs'ﬂt e Version £6.95 USE WITH THE GRAPHIC ROM@ £4.95 each
: : * ASTEROIDS * CENTIPEDE % DEFENDER
* g%xfble ribbon connector * SPACE INVADERS * METEOR STORM
* Spectrum Memory Upgrade
to 48K £35 WHY WAIT?

ORDER TODAY FOR FAST DELIVERY

e Lrate Dyper of rmgd e wine i RO e me iy e

SEND S.A.E. FOR INFORMATION

PACKED CATALOGUE [ unusy andprce when ardernng i
L ot - I @E i
Send off the coupon today or I Please send me @k i
telephone Gt. Yarmouth for our Please send me : 71 3
23 Sussex Rﬂad’ answering service [available l PI nd = l
Gorleston, 24 hrs. a day 7 days a week]| case sename @E
quoting Barclaycard or Access Please send me 7
Great Yarmouth, number) 0 = | @E I
Norfolk Please add on €1 25 for PIP l Pleaseaddon £175 forP/P. lenclose £ I
(0493) 602453 B Name ..cocinnna it e sz aiasiss el
| e e T T |
e ———— ¢ i

heque/P.O. payable to DK Tronics
. .. — — = = = = = = = = = e o
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PROGRAM 1 WILL enable two people to play
chess on an unexpanded ZX-81. The program,
which uses Slow mode and Sinclair ROM
routines, is not suitable for the ZX-80 or a new
ROM Z-80.

This part deals with the general details of
the production of the board. The program,
which was part of a technical exercise to see
how much could be squeezed into the Sinclair
pint-pot, ended up with a playing 1K game of
chess.

Follow the instructions carefully; with a
machine-code program an error will cause the
system Lo crash and you may need to switch
the machine off and on to regain control,
before reloading the program from tape.
Always Save prior 10 running any new version
of a machine-code program for the first time.

Figure 1 shows the playing board. It gives a
nice, easily-read display. The first problem is
to produce a Rem line containing 574 spaces.
It is best to make one Rem statement and edit
the line number to give Rems 1 to 5. You will
have to type clear before you edit the lines.

Do not forget to use Fast mode. Next type in
Rem 6, see figure 3. If this has been done
correctly then Peek 17087 will give 32 and
Peek 17088 will give 118. Now type in lines 9

R IESS |

to 15. Next type list 1 Newline and now:
POKE 16510,0 prevents you from editing first line
POKE 16511,64

POKE 16512,2

Then Save 1. As the production of a Rem state-
ment of the correct length appears to be a
major problem, let me explain what happens
in a bit more detail.

The way Sinclair presents each Rem line is
as follows: two bytes contain the line number,
two bytes contain the subsequent number of
bytes in the line, one byte stores the code for
the keyword Rem, 100 is the number of bytes
in line, one byte contains the line end. This
gives 242+ 1+ 100+ 1 and provides 100 bytes
of free space, but any subsequent Rem state-
ment to be combined will be able to use all the

bytes for data, thus 2+2+1+100+1 = 106
bytes.

We only need one line end, one number of
bytes in a line and one line number, thus in
our case we have:

i1st Rem Statement 100 bytes usable

2d i 106
3d 4 106
4th p 106
Bth ,, 106
Gth ., 50

574

Now if we want 574 bytes in a line, plus one

Rem code and one end-of-line code — that
adds up to a total of 576 — we change the

Figure 7.

16514 B5 51 39 48 54 39 51 55 FIECE TABLES CALL NN
183 179 167 176 182 167 179 183 LDEN

16530 PUSH BC 197 PRINT A CHARACTER POP HL
PUSH AF 245 . INC H
CALL NN 205 245 B8 PUSH HL
POP AF 241 PUSH BC
RST 16 215 XOR A
POP BC 193 CALL NN
INC A 60 POP BC
RET 201 POP HL

16540 CALL DP2 205 140 65 BLACK AND WHITE SQUARES DJNZ DIS
LDBN 6 90 INCH

_ LD A (HL) 126 PUSH HL
i CPN 254 0 LD AN

JP NZ DIS 2 .2 CALL NN
LD (HL) N 54 128 POP HL
INC HL 36 INC H
INC HL 35 LDBH
DJNZ DIS 16 245 LDCL
RET 20 CALL NN
PUSH AF 245 LD DE NN
PUSH HL 229 LD BC NN
POP BC 193 CALL NN
CALL NN 205 245 8 16652 LD AN
LDBN 6 8 LD BC NN
POP AF 241 CALL NN
RST 16 215 INC C
DJNZ DIS 16 253 CPN
RET 201 JP NZ DIS

16570 LD BC NN 5 002 GREY BACKCLOTH LDAN
PUSH BC 197 LD BC NN
CALL NN 206245 B CALL NN
LD AN 62 8 INC B
LDBN 6 14 CP N
RST 16 2156 JP NZ DIS
DJNZ DIS 16 253 CALL B/W
POP BC 193 RET
INCB 4
LD AN 62 15 16780 LDCN
CPB 184 JR DIS
JP NZ DIS 32 238 LDCN
LD BC NN 1 2 4 WHITE PIECES : JR DIS
CALL NN 205 245 B LDCN
LD DE NN 17 130 64 JR DIS
LD BC NN 1 8 0 LDCN
CALL NN 205 107 1 LDEN
LD HL NN B3 2 5 WHITE PAWNS LD HL (NN)
PUSH HL 229 ADD HL BC
LD AN 62 53 RET

205 173
6 4

B4
SPACES

BLACK PAWNS

BLACK PIECES

—
(=« ]
Z—ofaw

205 107
LETTERS

32 248
NUMBERS
1 12
146

s

248
156

DISPLAY POINTERS
DP2

24 10
14 15 DP1
14 180 DP4
24 2
14 195 DPS
42 12
8
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“number of bytes in line from here” figure to
the two-byte equivalent of 576.

POKE 16512, INT {576/2)............ 2

POKE 16511, 576 —-(256°INT(576/2))........64
Returning to the program, List should give a
display of a portion of figure 3, depending on
how much memory is attached to your
machine.

If you have an expansion attached, now is
the time to Reset RAMiop:

POKE 16389, 72

then print USR 1040. To produce the board,
type Run 10 and enter in the data in figure 4
from address 16514 wo 16681. If you make a
mistake, make a note of the number in the top
left-hand corner of the screen and the correct
entry that should have been typed, and then
continue inputting the data. On completion
Save 2 then make your corrections by Poking
address + 1, correcting the entry and then Save
again.

Now edit line 10 to read

FOR A = 16780 TO 16800

and Run 10. Enter data in figure 5 from
address 16780 to 16800, now Save 3. If you
have got it right, delete lines 10 to 15 and Run.
This should produce the display in figure 1. If
not, you have made an error. Check any errors
with the following pointer.

16514 Table of pieces on board

16530 display

16540 black and white squares
If they go across the screen it means you forgot
to reset RAMrtop.

165670 grey background

16591 white pieces

16606 white pawns

16615 spaces

16629 black pawns

16637 black pieces

16652 letters and numbers
The above will 1 hope give you some idea
where a fault may be. If you have a printer, use
LList for comparison.

Your screen should look like figure 6 if you
list; the amount of information depends on
memory size. Temporarily try 9 Stop and
Delete lines 10 to 15, enabling you to see
more. You can also try the program in figure 7
after deleting all lines except 9 and the Rem
statement.

10 FOR A =16514 TO 18570

13 PRINT AT 1,0; A, PEEK A

14 STOP

15 CLS

16 NEXT A
Use Continue to step through the program
until the error is found. The above seems a bit
long-winded, but there are problems which
sometimes arise when listing or deleting lines
in a program which contains a very long Rem
statement.

You can see what I mean if you get into
Slow List and try to delete line 9. Your
machine goes into an infinite loop. You will

David Horne shows you
how to cram a working
chess program into just
1,000 bytes of memory —
part 1 of a three-part series.

have to pull the plug and reload to get your
machine operational again.

The following represents a brief technical
outline covering the salient points of the
machine-code routine so far. The disassembled
listing and the accompanying notes cover the
program up to the production of the board.

The machine code is entered at address
16570. The register be is used by the Sinclair
Routine — SR — at 245, 8 to set the Print At

position. The a contains the colour, b the |

number of times it is to be printed, RST 16 is
the SR for Print; this routine Prints 14 shaded
characters across the screen.

Next the Print At register row is incre-
mented, checked to see if we are at row 14, and
if not, the next row is written, producing the
backcloth. After row 14 we start the next
routine.

Write the white pieces, here be uses the SR
at 245, 8 1o set Print At position to row 2
column 4. The SR ar 107, 11 is then used to
print a String, the white pieces. A quick
change of the Print At position, then sub-
routine at 16557 prints a series of a, b times,
initially white pawns, four rows of spaces,
then black pawns; HL holds the print
position. Now return to the print-a-string
routine and copy the black pieces.

At address 16652 we have a routine which
annotates the board with horizontal letters and
vertical numbers. Address 16678 calls the sub-
routine at 16540 to write the black squares.
Here we find the start position of the board;
then every even address to the end of the
board is tested. If an address is empty, insert a
black square, otherwise leave it alone. And
there we have the board.

The routines at 16780 are used to point to
the position of various board parameters. DP2
is the first square on the board, DPI is the
square holding the “current mover”, DP4 is
the position of “‘from" and DPS5 is the position
of “to”,
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Listing for Atom Account.
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Bank managers in
cupboards are a thing of
the past. Nigel Haughton's
bank account program
helps monitor your overdraft.

WHEN IT COMES to arithmetic, I have long
resigned myself to using my four-bit brain,
which makes heavy weather of numbers larger
than 15, and crashes at the sight of a £ sign.

In order to restore some cordiality to
relations with my bank manager, [ decided to
transfer my financial records to a machine
more reliable at handling figures.

This handles a cheque-book bank account,
maintaining a continually-updated statement
of 24 entries, and presenting a working page of
the eight most recent entries on the screen.
Daily transactions may be entered with a shorn
note, such as a cheque number, for reference,
and regular standing orders — debit — or
transfers — credit — are included and inserted
auwtomatically as encountered.

The window in the screen page may be
scrolled up the statement to view the previous
16 entries, as desired. At any stage a table of
the standing orders and transfers may be dis-
played and optionally modified before trans-
actions are continued.

The statement may be saved on tape and re-
loaded at a later date for further transactions.
Any number of accounts may be handled
individually in this way.

Machine requirements are an Acorn Atom
with EPROM 5K text RAM and 6K graphics
RAM.

The following syntax has been used to
explain the following operation of the
program: contents of {} parentheses are
optional, and may be omitted. Contents of []
parentheses are mandatory keyboard entries,
Contents of <> parentheses refer to specific
keys, for example, <Break>.

Note that the parentheses themselves should
not be typed.

Characters preceded by a ~ character for
example, R, are typed as shifted keys, and
displayed as inverse characters. Although the
program as listed has a good sprinkling of
spaces, it should be typed in with all unneces-
sary spaces omitted.

Type in, Save, and then Run the program in
the normal fashion as explained in the Atom
handbook. The screen will display the title
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BANK ACCOUMNT
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Figure 1. Title and prompt.
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Figure 2. Table of S0s and transfers.

Bank Account and after a pause, the prompt

+ Play Tape.

The first time an account is set up, answer
the Play Tape prompt by typing <ESC> and
[Goro 410 <Return>>).

The statement page will be displayed with
zeros in the Credit, Debit and Balance
columns and a blank date at the top RHS of
the statement — figure 1. At the bottom of the
screen will be printed the prompts

"REVIEWS SO’'S END SESSION

Type IR to display an empty table of
standing orders and transfers. Meanwhile at
the bottom of the screen will be printed the
prompts v
REVISE SO'S END SO'S

Type 'R a%ain to display the prompt Date,
Amount< D/ C>? towards the top of the
screen. At the bottom of the screen will be
printed the prompt

"REVIEW SO'S
To enter a standing order or transfer, type the
day of the month the transaction is to be made
and the amount in the format oy
[Day Number, }{ —}{amount in pounds}{ N}| C or
D]

The optional "N code — for New — is 2
signal that the amount is to replace an amount
previously assigned to that day. If omitted, the
amount will be subtracted from or added to
the current amount, depending on whether the
{—} is included or nor. =

The terminating code "C or "D signals that
the value is to be treated as a transfer credit or
standing order debit respectively. Note that
although entered in pounds, all amounts are
displayed in pence. For example, to replace
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Figure 4. Suzy’'s chegue.

the amount credited on the 10th of the month
with £10.50, type A

[10,10.5 N C]
To increase the amount debited on the 23rd of
the month by £15.25, type

[23,15.26 D]

To overcome an error, type <(@> and re-do
the entire entry. The erroneous entry will be
ignored.

To review the table of standing orders and
transfers at any time, type “E, as figure 2.
Type R again to resume entering S0Os and
transfers. When all standing orders and trans-
fers have been entered 1o your satisfaction,
type 1E repeatedly until the statement page is
once again displayed on the screen.

Answer the initial prompt Play Tape by
starting playback of the appropriate data tape
and immediately pressing an alphanumeric
key. After a few moments the statement page
previously saved will be displayed as in figure
3. Note again thar all amounts are displayed in
pence. New entries may now be typed in —
note that entries must be in chronological
order as the month number is not significant,

.and no sorting of the day numbers is done. For

example, if an entry for 20/3 is typed in after
an entry for 21/3, the 20/3 will be taken 10
refer to the following month and any standing
orders or transferrs between the 21st and the
following 20th will be inserted in the state-
ment.

Entries are made in the formats.
{Day of mgnth/Month number}{Note}l,amount
in pounds]([ C or D]
or o =
[amount in pounds][.C or D]
No <return> is neccessary.

If the optional date is omitted, the current
statement date at the top RHS of the state-
ment, which is also the date of the last entry
made, will be adopted as the new date. This
format should be used when a number of
transactions are to be entered with the same
date. The date and note together are truncated
to 11 characters in total — allowing five or six
characters for the note. If the optional date and
note ar¢ boti: omitted, the second format
should be used.

The terminating codes "C or "D signal
whether the amount is a credit or a debit
respectively,

For example, if you paid Suzy a cheque for
£5.10 on July 26, type;

[26/7 SUZY,5.1D]
as in figure 4. Or if you do not wish others to
know about Suzy, type

(26/7,5.1°D]
If the previous entry was already dated the
26/7, type 3
[SUZY 5.1 D]
or .
(5.1, DI

respectively, instead.

Typing a <@2> character signals that the
entry typed so far contains an error and is to
be ignored. A beep will sound and the entry
will be erased — retype the entry from the
beginning. If you complete an entry contain-
ing a syntactical error it will either be trapped
and ignored — a beep will sound and the entry
erased — or the entry will be entered on to the
statement as a dummy zero amount with no
effect on the balance.

Any standing orders or transfers encountered
on the SO table between the previous and new
entry dates will be inserted on the statement
page before the entry just made.

You may review and revise the table of
standing orders and transfers at your leisure
by following the prompts at the bottom of the
screen.

The screen window may be scrolled up the
imaginary statement in blocks of eight entries
at a time, by typing ~ . This is cyclic — that is,
the window will be scrolled past the earliest
entry on the statement back to the latest entry
and then back to where you started from. A
beep will sound to remind you that you are
once again viewing the working page. If a new
entry is made while an earlier portion of the
statement is in the window, the screen will
automatically revert 1o the working page
before dealing with the new entry.

When the last entry has been made, type "E
to save the displayed statement and the table of
standing orders and transfers on tape.

In answer to the prompt Record Tape, start
the tape at the point where you wish to save
the data and press an alphanumeric key, The
values associated with the statement page and
standing orders table will be recorded on tape
and the message Statement Page Saved printed
at the foot of the statement on the screen.
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on Atari, viC20,Comin

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
You pay 10% down, then 10% per month for a further software, 8 independently movable Sprites with collision

nine months (to nearest penny). Example: VIC20 Colour :::Ietecticn, aTd 2 20':‘“? | tgenerartt::-r! w'"m-I 3 dwl::FestJ :waw_a-
Computer. Cash Price £169.99. Credit terms: £16.99 grms, enverope ana-iier 1o Tival:some dedicatod music

: : hesisers. And all this at the most incredible price ever.
down then £17 per month for nine months: Total £169.99. symt
Credit quotations on request. (AF56L) Only £339.00

DRAGON 32 I THE AMAZING ATARI COMPUTERS

|| 4 Consoles Available: R e A T OOt
Atari 400 with 16K RAM (AF36P) .

If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 BLR.

Tl FLACE i ﬂ“.gﬁ ‘l
Atari 400 with 48K RAM (AF37S) | EX ATARY i
£319.00 —— S
Atari B00 with 16K RAM (AF02C)
£495.00
Atari 800 with 48K RAM (AFS55K)
£690.00
+All above with BASIC & handbooks

Other hardware - m

L-_I;“HF : [T usm-
fm! (=l [ JLJ hh.l JJ Rl
{1 1 () =) E:'I'L-]u ) ) I P
mrﬂujulmr_‘lm [-.I.

[

. i s Cassotte Recorder {(AF2BF) £B0.00
The amazing new British com- Disk Drive (AFOBG) £299.95
puter with a full-travel standard Thermal Printer (AFO4E) £265.00 TP e
i - o : Ensun MKEGT Mh I” :AFEERF Eagggﬁ. b L LI IR LI LI EET RIS LT LA LR LT
keyboard, a 16-bit microproces curibisro e T B /.lmﬁf . Hitl
sor, 32K RAM fitted (expandable Printer Intarface for 400 (AF41U) £59.95
to 64K and later to 256Kll), 9 Printer Interface for 800 (AF42V) £59.95 A
’ : Intarface Module (AF28G) £135.00
eg_!gurs, hi-res graphics and Varsawriter {AF43W) £199.85
Microsoft extended colour BASIC 16K RAM Module (AFOBJ) £55.00
"he very best BAE'C to learn 48K RAM Module for 400 (AF44X) £125.35
el i P e i 48K Upgrade for 400 (AF45Y) £75.00
with). It can be used with virtually Floppy Disk VXEI)  £5 50
any ordinary cassette recorder, it Le Stick (ACA5Y) £24.95 .
: i rf ntron- Joystick Controllars (Pair) (AC375) £13.95
hﬂs 2 prin_ter If_'ITE s {CE .t QI Paddie Controllers (Pair) (AC30H) £13.95
mg"""?'ﬁ]- I‘F‘?St'm‘? are available For full details ask for our hardware leafiet [XHE4J) SAE appreciated
and it's incredible value for JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB
money. IA.FE?M] ﬂnlv,r £199.50 An independent users” group. Four sues of the club magazine for only £3.001 Address your subscription to Ron
issue 1 of the club magazine leatured a tutoral on characier set redefinition and contained a collection of demonsiralion and
——- games programs and lots more. Issue 2 featured o tutorial on plaver/ missile graphics, an articls about graphics on computors. a

“ salaction of membars contributions 1o the program Library and much more

THE FINEST SELECTION OF ATARI SOFTWARE

Teach-Your MH l"ra-nrl-'m Page Flgoeng 1C-T8K-BOS5KE £11 B4 Bgicue A1 Rige -3 -BO808 (124 Curse OF Ra (Pan X 10- 3K -B0ehn £74 85

Conversatenal French SL.184-YG&AN [39 65 Page Figpn 10-4K-BO58L £11 55 Datestones Of Ryr 1E-32K-BO2TY L1410 5 Anaiog Rdveniute 10-32% 8033 £16.95
Corvediatongl Gedr g '.-'. T8 -YiGa%y [38 98 YoLna & '.1 £ 1C-1 6 -BO0EE F11 88 g 10-A7K-MORID 1488 Adventure Lard 1C- 74K -BOOGA F14 68
Pl M esnl Sranal -1 -YOALA £39 95 Soirgs B Mysg 10-24K-B08F 11 8% G-k -BO248 [18 35 1C-24K-BO01H £14 5%
BL-1EK-vGATE {39 86 Tecuy Turoras I -¥IK-BGOSG L6906 1D-JI-BOTE {2895 C-iaK-BCOIC £14.99
o IC-10%-YGASD [15 95 Trichy Tatoras 30 3IK-BGOTH 59 55 [ .‘-1-( BOZ3A L1805 Co24K -BO03D £r4d 9%
A 1 TEA - YO58 £2 95 1033 BOBIC [1R 55 1E. 34K -B04E F14 95
Buwrdr Cowmi WTE-TENCYGETM 09 88 Bubsiani Piograms e 32 BOISR (1295 Strange Odvates 1C-ME-BO05F £14 95
Kids ¥ (3 Progras=a 1C-16x-BGO04 [0 0% Vgl 10-230-¥L30N £118 58 1040 -BC 260 £1AO5 Mystery Fun House 1C-Jdx - BODEG £ 14 85
K- 13 Progrems 1D-28C-AGD1B  £905 Anari Wedd Procetser - 1CEID-ABE - YG4IV 190 85 C-JI-BORIE £22 48 Poger e D 1C-24K-BOOTH {14 95
Kan 2 (3 Frograms C-18:0-BG0IC L9095 Test Wora-d AD-EIK-BO00 (85 85 10-330-BOB4F £22 45 Grast Tean 1C- 24K -BOOR) £14 95
Kign 3 {3 Srogra—s 1024 -BC0MD £955 (TIRLTTrY S— 1C-22K -BO08S 1185 Mosson Asterod 10-40x-BOMY £1718 Savege hiang 1C-24x-BOOSK {14 35
R L T ia ] 10-3IK - BG0 £11 9% Wierd & The Princeas 10-400-B025%C £21. 79 Gawage Iiland i 1C-J45-80100 {14 85
Lisarm Programieng Casculator 1D-J4K-YO508 1685 Ubpisaed & The Golden Fleece Goicen Yoy sge 16 14.!: BOY I'\.- (1485
vE=n To Programmung 1 -10-85-YO4ANY (1605 IC-1BK-YGEIF £129% 10 -40%-BO02A £330 64 Safpotn Advertude 1., A0 -BORIN -r*: 64
rwisten To Programemang 2 -20-B0-D0GTX [22 85 3 1C-18K- Y6520 £1355 Zoek | 1D-32K-BO9LC £2895 Biesdline 20- 33X -BO06E L2495
s Programmang 3 -2C-B0-BOGEY [22 98 Perional £rancisl Management Tosk 1033 -BOBED L1095 The Shattersd Alksnce  -10-48K BOSSS 738 85
AT s 1C-18K-BO5™M £11 95 30326 - BOASY [40.00 I -BOTEE L2795 The Batvie OF Shiip YC- 40 -BOEIT L2995
Of dnumataon 10 24K-B058N £11 95 Micigage & Laan Analyss -10-18K-BOSEW £13.95 C-1i-BORSC (7895 The Batthe OF Shaok 10-0E-B00TF (1992
Plager Mg le Graphis G-I -B0859F £1885 Bob & Byl nesa 1C-3Z-BG 1 1M 995 g I -BORET (TR 5 Erergy Crar 1C-1E-7053H (%55
Flarger Mo Graphics 10-31K -B80600 (18 85 Bob & Burinews 10-33-BG1IN (065 Lipepery Bp oty i.' l-: g (Paey 7 o 1C-BE-YGASK [965
Dty Loddn 1C-16K-BO8IF £11 98 1C-32K-BORTU f1485 Soace Shuitle Module | - 10-I1-BGESY (1095
Dosplay Lidts 10-245-B0820 [11 08 Aelynniule Games Unpe Reaches O dpana (Pat
MO et Sorciing TC-TH-BOEIN (11 88 Gaiacts [rmpa g IC-XIW-80140 "1- .I'~ 10-3-BOBEY £14 58 Arcade Clarmey
Mo Vern. Sorolleg VO 2AK RO £11 D6 Rasue A1 Rge 1C-3i-B03 1% £ Swite OF Ba (Part 3 1AM -BOBTW £14.08 Sime Pl VE-Be-vOROW 2008
e —— e
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(Subject to approval
which can take up to 48
hours) (APR = 0%)

ATARI SOFTWARE continued

dsteronds
Soace v
M pasle Cowr
Cavesng of Masrg
K-Rary Shaat Qut
K:Rary Knaer

- Seaf Pabial

A

Thewshigdd

Oedume ivvaders
Galachic Chave
Galpcic Chasn
Raoe In Space
Racwe It Space
Space Chase
Space Crase
Cantipade

Aungle W g
Lurmar |Larvder
Luani Lander
Jumba Jet Landes
Subrarce Commandar
Pastadblanies
oot Gabiery
Bt g G adlary

|
Shootifg Ascace
Shooting Ascade
Supes Brashoul
Clodige RpLar

Jaroulii @ @b wr
SE ST
a1 M

Lahad
Pac-han
Pacdus Comtd Highw sy
Pacite Coasr Hoghway
Crcusn

Chicken

Tumble Bugs

Bug Atack

Timeg Bomi
Taris Ting

I Temp
Thunder isiand

Home Game Programs
LET EIT 1€
Bosnmrhail

Cypher Dowl

Sunday Gaolf

Cares

Towrnmment & B-Ball Posl
Snopker & Billards

R oo hat

Cribbage & Dominces
Polsd Solitare
Poler Solitawe

1E-B-YGEOO {29 8%
E-BK-YGT0M [20 08
BE-YB4L 2995
D-16K-BOESA £24 50
TE-8% Q06T (29.95
VE-B=-BO0F {1905
1E-BX-BGH2G £29.95
103K -BGIN. L3795
G 20 84

10-32K-BGYIA {2084
29 B
£21 80
r2754

A0 B
16K -BG 34
1% -BO635
AE-BOGIA
16K -BO3S0
10-16% -B0G 20V
K -804
10 - AR - BGA W
TE- 18 K-B0 T
1C-G=-BG50E (1095
1C-4X-BOTES [1098
10-24k-BGA90 14 95
dyyailabie Movember

e i L ablE Nowdmbad
ID-32K-RO380 £33 94
1C-18E-BOIEF £14 95
1D-18-BG1 9V L1895
IC-16K-BGISR 24 95
10-16-BGTES L2485
TE-BK-YGATH 14 50
1C-18K-BO200
10-24K-B5 ]
1C- 18K -BG31) £33 98
1D-186-BGI2E £33 05

10- 14K T4 L3308
-7 K T 30 84
103K (2084
1C-16K ral

1E-BK 10 8%
116K 14 &5
10-18e-8BG1 L34 85
o - 185 27
1D-18K £21.80

10-24K -BG4dA L1495
TAK-BOIGF 23 95
LOK-BGITS L2398
18K-BG 44X 34 95
18K -BGASY £3495
TC-10-BO1IN L1095
IC-TEK-BOARA L1695
1D-18K-B03N £1985
105 -8G40T £

i

onon

K-BO41U £1285
IC-V0K-YLI4M (588
10-33K-¥LIBA £12 88
1C-16K-BOATS £1088
16/ 24K -¥YOEEN £17.60

VE-8K-¥GO1A £34 80
1C-185-BOIoWw £20 50
1C-165-B013F £10.95
1C-16K-BO42 L1995
1C- 16K -BOaEY £16 956
1C-16K -B044X 1995

gt

1C-18%-BG4TE {14 55

0 -J32W -B04BC 14 B

- -FLEIT ,
--BE-YLII. £18

16K-BOTEU £14 95
10=-10-BGE5 £15 85
TC-18K-BO159W [14 95
10-18K-B0G 540 £1885
1C-18K-BO43W 14 85
1C-16K-BO17T £10.9%
10-165-BG83 £14 95

Black i 1C-B-¥GEIS [Ba5
Hirgman IC-a-YG54) [995
Svpe Cubes & Tily TC-18E-BO4BE (14 96

Husngay Dumply & Jacs & 4l

IC=-18E-A0387 F18 85
Hackipty Dickory Doch B

Bas Baa Blach Shtep - 10

Brinkh Marnage Jiguss Pupiled

IC-16K-B0A0T £1985
Eurspean Scone Jigraw Purrles

C-TER-BOEIU £13 85
Waddo [ anel 1E-8K -BOTIF L34 60
M gra Pasnier 10485 BGEOL (7995

TEX-BO39N £1G95

Pdisnic Programs
Misic Comaosed TE-BE-YGABE £3% 55

Movin Thamas IC-BE-BOZ4M 846K

Compusiad Languages
Alfermbler 1C-18K-YLIZKE [19 05
Adsembler Editar 1E-BK-YOAEY £38 55
Matro Asaemible 10-A2-BO7ID (55 98
oz As 10-48K-B031 ) £4908
Basic A= & Opsratng Sysiem As
10-4BK-B03I% (80 50
10-3FK-BGT4R £59.95
1€ & 2C-16K-BO785 £79.98

Mlicrasclt Basac
Piat |Eoutator)

P 4 S arm amear 1E-Bx-vGEAA (54 00
Q% Faouik 10-24K-YL.284G 48 AR
oy ~10-4BE-QLEXS (64 95

Inter-Liso./ 6% 1D-48K-BGEVA (8700
Liniltias
Prosgtamming At Pacusge |

1C-18x-BOE00 [ 595

0503 Deibssomblad IC-BK-YLI0M £H68
G502 Dusmnnarmie 1D-BE-YLIN £92 95
Arar World 10-40el -BO2ITE £43 98
I Sipergrap 1C-40e -BO2PG 2008
30 Supergrap 1D-40K-ROIGF 20 895
Filip 2 10-4RK-BG10L £34 96

Fiimmanager SO0
KD

ik M dnsg e

Dk Detectove
Operating System A=

10-404 -BOE8F £72.80
10-32K-BOTEH £40 98
10-32K-BOEEBN 21 80
10 16-BOATM £24 85
10-33K-BO30H {49 55

Telebirk 1E-BE- YO58 £31 80
The Mext Srep 10-32K-BGE4L (27 54
Haskg

Maste' Mamory Mag NHETM  £4.00

Dw e Mg WAGSEL £18 95

Diperating Systern Ussr's Manual

& Hatdears Maral f16 85
Arar: Besc-Learnsng By Using £5 24
Games For The Adsn WadTE [445
apar Hane WGOSF 78 B0
Argry Sound & Graphics WWAZSN RIS
Yous Adarer Cour SAASOT 1345

G50 Asgambly

Sngnge Sub gutines
WADSF 12 45
WALTL £11.45
WALLY L1300

Advenced 507 Interfsceng
Bavond Gamen (6502

Ceamputers Fes Proapie “WRDDA 876
Angiey The Magapne For Atah
I8 ssaues) Annual Subscnptien  -GLIME (900

Sand 188 febwr Iof our new eoftwarne laaflel wirkh
dwtails of all the sbove programe

Qrder A XHEZG — lgsue 3

Ke#y: C = Canssite D v Digk E # Caniradge

IC = 7 Cassenies ¢ic. BX. 16K ahows minimum
APy T T T T

Naote: Order codes shown i brackeis F

Prices correct at time of going to press
{Errors exc|uded)

===

VIC20 COLOUR COMPUTER

Hardwars Senglicalc Catetin (= 16K 1595
L 0 Consple [AFA TR} 169 55 VIO Siock Cortrol Cattetie (+8% £19 95
2N Cantaiie Uit (AFSBC) fad 9% 7495
VIC Practes (AFAB0) (23000 (7495
WIC Dk Drovn IAFSOE) L3686 00 VIC Writer Connenie (<§X) L1895
I RAN Carpredge [AERYF £30% 58
B, MAM Cgrivetige PAFEIG) [44 95 Education ICSE & GCL O Leves! Aewion)
16k RAM Carirdge CAFERM} 74 DS Al cotseite Based snd regu s i ieant BE & et
L Y
Jaysticks and Paddies Ermg? s Largudce ACIEG L b
SiPgIE Jovaish (ACEIM) £3 5L Marramatcs |
Pair of Jeysnics MACITSY [139 P ——
Le Gk ACLEY] [243% Mgy
Pair of Paddlies GACIDHT (1395 o
Proptce
Progiamming Ak Cartridges
Swper Expandar I AR and Heres
Fraphst ACERS] £34 05

Moy
Programming &« Aodtional commpncs .

funcion Key proprammng eic. ACSSK] (3495  Ruseing for D10 11 year cics
*aohre Code Mondo WACHEL  C3a 8 v
4 R i ]
Software (all IK unless sinted) Spwling for B 10 11 vear olds ™
Intrgduction to BASIC Casseties
Py | ACLTM (14 86 Hams Prograsn
Pamn 2 RCHEEM) (14 85 A CahErllP DaLed S0 ieguae i paul BE eapgnaenn

[a T E R TR

Game Programs

Avenger Carthage (ACEGR) Kty Yious Chwen 10 AL 1M
Sar [ Canrdge ACEI Jiarid 10 BC 13
B P Cartndge AT Egna %o Ghver Pgrscmal iy BC 400
teily Mositers Carirdge ACOZSY The Fobes Caver Famaly Meru Planae:
Alvpny Cartridge ACEITY (1888
Swpnr Lander Carliedgs ACHSLY F19.95% Wil Money Mansged
Ao sce Carradge ACESY) [0 98 VI Rosl Liser & Haghwrsy Cods
Mgt Mace Cantradge ACEDW 19 s Gargen Plannes
Blir Casseiin ACETY 4 oh Irter sor Dk ighe
Moo Attack Cariredgs ACABG] (7405 BEC “Auk Tha Fasmaiy BE 3oy
Adventuieling Cartrage (ACBET} [24 85 BREC Masiermerd MBI
Prate Cove Cartridge ACELF] 2495 Magterrmend” addtionsl General Knowleoge
Migpien imposubie Canege ACATU) (2485 Data 1 BC2IN
oodon Castle Carindge ACEE (2485 Daia 2 BC23A)
The Count Carirsigs IACARA f2496 Diada 3 B4R
Sargon 2 Cheas Cartroige - f24 58 Data 4 BCILD)
Gorl Cariradge 34 58 WARIETIIAT S Soet.alcgt
Omegs Recs Careridge (.- 24 95 Wine B Fosd B
Ancahier VIC in Tha Wall Ceisetin Mus

AC THE) i ] Sporr & Gamii
WIE Paric Cassetin AL TEL £7 0 Films & TV 1B
Cotminds Cagserte ACHON £7.00
Bacigammon Caiistte |« 3K ACBICE FYO0 Books Absuil VIC
VI -Men Cas WERIDy  £700 Learn Progiamming o 1he VIE
VIC dusteroids CEISe ACEIE £7.00 VIC Revesled

[ e MEfereEnoe

Business Progrema
Simplicalc Disa (168 ACA2A} 2495

TRPLIMN

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,

Essex. Tel: Southend (0702) 552911/56564155.

Demaonstrations at our shops NOW. See the computers in action at
169-161 King 5t., Hammersmith W6, Tel: 01-748 0926

284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292.
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T DN EFROR GOTOLAS

28TVIeY

SMODET: PFROCINITIAL ISE: FROCINST : FROCPICTURE

AFROCCUREDR

S0ON OX-48 0OTO ¥,9,14,29,37,.45,48, 52,47, 78

ABREM o= EHNTER HEY BOUTIME we

TEOUNDO, =10, 2, 41 PROCSHADEKEY (KEYX, 196} s NE=NY+ L X (NN =L OWCK+ (OCTAVE e | 2= 1 3+§
EYZ) el : PROCINFO: PROCWATT (500 : GOTOS

BRER &8 DELETE HEY HOUTIMNE e

PIF ME=0 SOUMDOC, =10, 1,43 PRINTTAB OO, 220 § e VOLLA L, I35 PRINT "Na key to delete™iT
ARLD, 28 VDL AL, FRINT"No key to delete”:PROCWALIT (2001 FROCH IPE: BOTDA

LOSOUMNDD, = shE=1 1 FDR TO 1B:PRINTTAB(IO. IX) I SPCTINEXT I PROCINFD

LIPRINTTAR e 131 :PRINT LAt entored bhey has been deletea"iTAR
(0,221 VDULAL, 176, 131 e PRINT“lant entered bey has bheen deleted”; XslEY (3040)

12PROCKIPE: GOTDS

IJREM =+ COFY N SECTION EOUTINE ==

I4IF NY=0 SiMD0, =10, L, 4yPRINTTABIG, 2001 WVOLFLEE, 1Z58: PRINT "Ne mnotes to conv™i T
AR, 225 1VDULAL . 128 PRINT *No notes Lo copy™:PROCWATT (4001 ¢ PROCKIPE: GOTOS

ESB0DUNDD, =10, 2, 4 FRINTTAB(O, 211 1 "You can now copy a section of previouslyents
red notes onto your curregnt pasitionby specifying the nos. of the bounding nobte
871y XK= IMNEEY (4000

15PROEWIFE

I7INFUTTAB(Q, 22)"ND. OF FIRST NOTE (INCLUSIVE!} 79,0y IFDYSNE OR DXl PROCHWIPE
rGOTOLY
18INFLUTTAR(G, 22 "ND. OF SECOND MOTE (INCLUSIVE! 7T EX:IFEXINYL OR EX<1 DR EX<D

% FROCWIFE: GOTDIE
19 IF NE+EXL=BX+] MAINOTESY FROCWIFE: SOUNDO, =10, 1, 82FRINTTABIO 20 n g VDLia1 . 134
tPFRINT"Dut of storage range i TAB(O,Z201svDU1AL, 1T4AiPRINT"0ut of storage range™:F
ROCWATT (4000 : PROCHIPE : GOTOS
SOPROCWHIFE s SOURDG , =10, 2, 4 PRINMTTAB (O, 21 1o VvDUL AL, 1 T&: PRINT=COFYING=t TAR LD, 22}
FEWEWEAL I 36 PRINT “GOMY IO
ZIFORIE=DETOEX : CHEY L= INX ( 1X) -LOWCE) HODAAD I VA +1 s COCTAVEX= (NE (1% ~LOWCHL I DIVAB+]
2ZPROCSHADEOCTAVE (COCTAVEX, 130, 1311 : PROCSHADEKE Y (CEEYX, 144)
2I800UMD 1, =15, 150, 21 PROCEAIT (30)
ZAIFCEEYX=2 DROCEYL=d DACKEYX=YT DACKEYXEsY DACKEYYE=11 PROCSHADEXKEY(CEEYE, 148)
ELEEFROCEHADENEY (CREY R, 150
2ZPROCSHADEOCTAVE (COCTAVER, 134, 1343
ZENE=NL-1 ) NX (NL) = (I% c PROCINFO: NERTIX
ZTPROCHIPE . BOTOA
ZHBREM s+ BM.OCK DELETE ROUTINE ==
S9IF NEp=0O SOUNDL, =135, 30, 4:FRINTTABC(O, 2111 o VDULIEL, 1381 FRINT *No notes to delete
“ITABIO, 2218 s VDULAL, 1361 PRINT "No notes to delete™: FROCHALT (AG0) | FROCKIFE: BOTO4
FOSDUNDL, =13, 100, 1 FRINTTABRID,. 2111 "VYou Can now delete a bBlock of areviouslyen
tered notes.Specify the two bounding notee By thelr numbere. =11 0=INCEY { S0
S1IPFROCHIPE
SZINPFUTTAB (O, 22V "ND. DF FIAST NOTE (INCLUSIVE)] T .DEIFDYLNE DR DXECL PROCHIFE
1 GOTO3L
S INPUTTRAB{O, 221 "ND. OF SECOND NOTE (INDLUSIVE) 7=, EX:IFEXONY DR E¥<1 DR EX{D
% PROCWIFPE: GOTOSZ
=%41F EX=NL HE=DWi-1 ELSE FOR IR=E%+1 TONGiNS(DE=IX-EX-=11=HN{1%) 1 NEXT i Nii=ht~Ex»
Dx=1
ISFORIY=10 TOLIE:PRINTTARISO, IX1 i SPCY: NELT : PROCW ] FE: PRDC I MFD: BOTOZ
SAREM +»+= BOUND LABT NOTE ==
ST IF NE=G SOUNIQ, =10, 1, 41PRINTTAR(Q, 213 § i VDUI4], 1261 PRINT "No lant note to sou
nd*E TRABOO, 2T 1 WD 4], 136 PRINT "Na last note to souwnd™ 1 FROCWA&IT (400) 1 FROCWIPE: GO
TOS
IEPRINTTAB (O, 211 3 aVDUL41 . 174, 131 : FRINT“Sounding last note"tTABR(G, 227 (1VDULAL,
136, 131 3PRINT"Bourding Jast note™
JIPCEEYE= {NX (N L OWCX ) SOD40D IVA+ 1 s COCTAVE K= (N INE ) L OWCT 3} I
SPROCSHADEDCTAVE {ICOCTAVER, 130, 131) s PROCEHADEXEY (CKEYX, 1 44}
S1GIARNDY, =10, LY RO T T (00
AZIFCKEYR=Z DRCHEYE=-4 DRCVEYRaT MDEEYRE=sY DACKEYYE=L11l PROCSHADEEEY (CKEYY. 148}
ELBEFROCSHADEVE Y (CEEYX ; 150) 1 PROCEHADEDNCTAVE iCOCTAVER, 174, 174}
ATPROCW [FE 1 GOTD4
AAREM =+ TSOANND CUSNSOE MOTE =&
ASPRINTTAR(O, S E e VDUEAL, 1 36, 1 21 s PFRINT*Sounding curasor® I TRECO, 22 1aVDUL41 , 156
s LSLIPRINT "Sounding cursoe
BESDURD] , = 1S, LOWECE= (DCTAVEX=1 ) s 48+ {KEYE=] fod , 20: *RHOCHUALI T (1 20 s PRINTTAR (O, 210 £
BPCAO: : GOTDA
47 REM == SELECT SRD DFTIDNe
AAFRINTTABIO,. 2113 "Hit C 14 vou =ant the cur
hange.or 5 to enaure its uilence unless you
AYREFEAT i FE=GETSsLNT IL Fé="5" [RFa="C*"
SOPRINTTAD (0,211 1 8FC (1205 ¢ 1 COTDA
S1REH #+REVIEW ROUT INEws
SZIF NE=0 SOUNDL,=15,30,4rPRINTTARCO, Z11 1o VIUIA]L , 1341 FRINT"No notes to revies
"1ITABID, 2201 VDU A1, I 56 FHIMNT "N notes to review" i PROCWAIT LA00) : PROCWIFPE: GOTD4A
EXCOLMNDE . =15, 100, A PRINTYTAB (D, 2002 *"REVIEN FUNCTION=-hit one ol the fol lowingF,
M, S-Fagt,Medius or Hlow run through ofnotes,with accompanying msound "
you tap the Rhythae on KETURN bey™is*FL15,9
SAREPEATOR»GET I UNT ILGE» =F " ORGs= "M 0R0e= 8" ORiie=
*FrHLs0 ELGE 1F C¥="H* HX=ID0 ELSE 1F Of%= HWe=100 ELBE Hi==T74
SHPROCHIFE: PRINTTAB(O, 21 3E"HiIt V for visual only™""" 8 Yor sound only®"*®
B fgr poth™" "Hote that vV or B wi1ll be sore sluggish™j
STREFEAT i HA=GETSs UNT IL HE==E" DRHE="0" ORHl="y"
PRINTTAD(D, Z1 ) ICHRS1ILICHRBIGIICHRS1IZTI "Reviowing notoe™TAEI(D, 22]
FCHREIZLICHRS AL CHRE] 27§ “Hevi swing notes"™
SPFORLEL=1TONE: [FHE="5" BOTOL6]1 ELSECHKEYX={WI{IX}-LOWCE}HODAED Va1 : COCTAVE L= [N
BRI -LOWECN DI VaAB=]
SOPRDCIHADEDC TAVE (COC T Lo 150, 1310 PROCEHADEREY ICKEYYE , L)
HIPROCINFD: [F HE W BDUNDEL L, ~15 MLITE)Y 10
SEREFEATE )
&3 IFHI= S "GOTOAS ELSEIF W= ORCEEYYL=4 DRCKEYKsT ORCEEYEaT DACKEYSE=11 PR
MADEVEY (CFEYX, 148! ELEIPROCEHADENEY (CREYX. 1 50)
HAPROCSHADEDC TEVE (COCTAVER, 1754, 1 34
ASMEXIT:PHINTTAR{D, 211 1SPCEGE « PROCHAT T (1000 : GOTOS
&é& REM## [NSERT ROUTINE ==
GFIF Mis0O SOUNMDO, =10, 1, 4:PRINTTARIG, 2Ll YDUL4], 1346 FRINT "Noshere to insect™)
TABUO, 22 s VDULAL, 138 FRINT "hashare Lo inaert™ i PROCHALT {400} : PROCWIPE : GOTDA
SBS0UNDD, =10, 2, A: PAINTTAR GO, 2101 “ INSERT NODE 3 VOuU may now insert notes into
thoge already sntered, "§i E=TMNEY {3000 g NNE=NE
SYPROCHIFPEsFRINTTAR(GO, 2113 "Enter the note atter which you want to 1nsert mor

ifjel

to produce a Deep every nate-c

® notes (give itm pogition in the seguence) "1 INFUTDX: IF DESNYE ORDECD GOTDAS
TOFRODCHIPE: INPUITTABR IO, 21 ) "Enter position within octave of new notell=12,.0 O
Eo-finimshinmnerting) " NFEYI: IFREEY (D DR MEYXS1IZ GOTOFO

TLIFNKEYX=D PROCWIPE :PRINTTARCO, 200§ GFCIH FROC INFO: GOTOS
T2INPUTTABIO, 2% "Enter octave af nes note “,NOCTAVEYX: IFNOCTAVEXCO DR NDCTAVET
5 507072
T3IFNOCTAVE =D PROCHIPE:PRINTTAR (D, 2
FTAFDR I NaNETODK+] ETEM=1:
=11 4@ (NKEYE~11 o4
TSPRINTTARO, 200 10 =4
. inserted: i DHAS LT HE -0 E
THEPROC IHEDy DX el -+ 1 o GOTOMO
TT REM w»= TUMNE-UF" ROUTINE =e
TESOUNDD, =10, 2. $: FRINTTAB (0, 200 1 "TUNE=-UF = I1CHR#1331 "You can tuns thie cospute

F by changing the piteh produced by the Ieft-aost note,l C1d.Thie 18 fmikially
et atS units (this produces middle—c at © (201, (KEY TO B0 ON. .. "1
TRAGET

BOFRINTTAB (O, 200 iSPCIFEI TAR(D,. 2011°C (1) can ba given an integer value of be
tween O and !7 Inote that £ uniterone sesitone).You cam movEe *he cursor and wus
- '.._r §Dowanad  Eoer 35 B8 CoSpAfd 4 NOts L4 ARDLTHEr IRet~ument ENRY a3 ™

BLY=GET
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MORE
FROM
BBC

Tired of composing
symphonies on your
pocket calculator? Last
month Chris Melville
defined some of the initial
difficulties encountered in
turning the BBC into a
musical instrument. This
month, his program takes
the tedium out of tickling
the keys.

NEARLY EVERYONE has seen a pocker
calculator-cum-keyboard which allows the
user to enter a tune and play it back at various
speeds. Of course, to get the BBC Micro to
play a tune the process would be much more
laborious. First you have > define an envelope
if required then each musical note must be
changed to a corresponding integer for use in
the pitch part of the sound statement. Next,
each musical note must be given a duration
parameter, as well as some number telling the
computer when to sound it. All of these
numbers need to be keyed-in by hand. The
computer also needs a routine to sound the
correct note at the correct time.

This is all very boring, repetitious and error-
prone since the BBC Micro has no musical
keyboard and all notes have to be entered as
numerical data. To produce a tune-playing




B2FRINTTAR(O, 20} iSFLIF8I TAB(O, 21 ICHES 1 34" Current value of C (1i:"30HRS1I31501.0
WEXE
BZINFUTTARIO, 23" Choose fnew valus * MLOWCE: Ir HLORCE: 17 R MLOWC:<O GOTORT E
LSE LDWCX=MLOWEY
BAPRDCWAI T(SO) r PRINTTABCD, 200 § SPC 1908 1 GOTOS
PIDEF PROCSHADEDC TAVE (DCTAVEX, 6, PX Mt PRINTTAR I (OCTAVEX =10 T+ 1, 11§ o VIMMIKE, (9.8
LiPRINTTABC (OCTAVEX=1) #7+1, 2) £ : VDUAX, 157, B ENDPROC
BSDEF PROCPICTURE:FORIY=1 TOZ:PRINTTAD (G, 1%) cCHRA®1 4]
BT FORJY=]1 TOZT STEPT:PRINTTABAIJX, 1%01
BE VDUIZA, 157,154, JEDIVT =5, JEDIV7 49, JEDIVT+49, ISB NEXT VDU SE, 15461 NEXT
B9FON S TOLZ: PRINTTABCG,. 1%)
| SOWVDUL ST, 150,255, 158,11 508,150,158,
120, 158, 1498, 158, 150, 158, 141 =11 A = e
FIFOR 1Emid TOIP:PRINTTAL (O, IX) 5 CHANL® 51 CHs s
FIFOR-Med TODs - STES S ewDnrl DS ey, =0, !-hrn-ﬂ--*ﬂl *nr*"ﬂ- Es ARt L EEL ST S8
QIPRINTTARCL O i s VOGO, 187 ,""i-'r MNT=F t imi ™ i s Pl ] e
SAPRINTTAR(Z. £} s CHAS(1T1) : ~C
FESEMDFROC
YoDEF PROCINITIALISEILOCAL %
| 9T RKE Y
| FEsKEY L

15, 150, 255, 150, 140, 194,

d B =

T EYD

1OAsKEYT
LOS=KEYD
1oseFEd. |
POTOCTAAVE XS | 1 KEYCw | s LOMEX =S a0 MAXNOTES et FR="C* s RESTORE : DIM COLPOSE (12
MHOTES (12) , WS dHAXNOTESE)
1 Dol O SIREADCDLPFOSE L IX) JWNOTES (I s WREXT
«AOD, CE, 603,50 = B0 0E, 1009, "E =, 1313 "F " 1800, FC. 1817, 6 ", 2
* 2400, AL, 2425, "B =
2O OO 1 ENDPERDN
LLLUDEF FROCEHADEVEY (MEYWX, SHADEY)

& &~ LR

LO9DAT -ﬂ'

ELOCALTX

112F0R [x=5 TOL3:PRIM Al ILULFL .".-ri'r DIVIOO, IR0 iCHRS (SHADEX Y i NEXT
I1XFOR [X=]14 TOL19:IF COLPOSXAHEYXIMODLOD O FPRINTTABICOLFOSE (HEYX /MODIGD, I%2 1
CHFRS [ SHaDEYN?
AN T i

1 1SDEF Pl L 0
::gr-n:t::sﬂnrrrn:mw_ (OCTAVEZ, 129, 1313
::-‘:].ﬂ TEEY R=¥EYY: LASTOCTAVEL=OCTAVEL

H C= SUNDEIL, =10, LOWNCE* (DCTAVER# 1 2~ 1 3+KEYL) o4, 51 PROCSHADEXEY (KEYX, 149
I LI-\-I FROCEHADEFKSY (WEYY , 14F)
LITREPEAT i =FX 15,1
12005=0ETs UNTIL OX=137 OF DX=13& DRt 10%X>48 AND DXL39)
121 IF OX<59 ENDFROC
IZ2IF OX=13s GOTOLZS
Z3IF KEYRL>1Z KEYX=MEYX+1 ELBE IF DCTAVEL=S BOLNDi,-15,30,3:00T011% ELSE KEYXL
=1z OCTAVEL=OCTAVEX+11 B "IJHL-:I » — 15, 100, 2: PROCEHADEDC TAVE (LABTOCTAVER, 134, 1340 1 PROCS
HADL U TAYE (OCTAVER,, 1329, 17

124G0TO124

1251F KEYX< >l FEVEISKEYYE~=1 ELSE IF DCTAVER=] SOUND] ,-15,30,3:00TOL19 ELSE KEYE=
P2 DCTAVES=OCTAVEX =1 SOUNDI , =15, 100, 2: PROCSHADEDCTAVE (LASTOCTAVEX, 134, 1 34) 1 PROCS
CTAVEX, 129, 131}
KEYXsZ ORLASTREYL=& ORLABTEEYX=7 DRLASTKEYX=Y ORLASTHEEYYX=11 FROCEHMAD
EY TEEYYE, 148 ELSEFROCSHADEVEY (LASTHEYYE, 1500
127 oOTD117

1ZH0EF PROCINFOILOCALTE

TZFPRINTTAD (20, 5) s CHRSLI1 1 "NOTES MOW-ITABR(3O, &) ICHR#1Z1 1 "ENTERED: =" 1 TAR{(32, 711
CHR®l JAINEL ™

1 ZOF 08 = STEP=1

131 IF ELSE PRINTTAE(ZI0, 10+ (NE~1%)=3) iICHR#1Z1I“NOTE =j 1% "="iTAB(
2. L1+ (MY~ r' 1-:-|r|-F-|1 A I WMOTES L NS L IR - LONCE I ODABDIVA+ 1 3= (=F INE(1Z)Y=LONCEID]
'\."ﬁ"i'l'l"'l'
XT3 ENDPRDC

AITICK) e TIME=G; REFEAT: UNTIL T IME »=CYi ENDPROC

. *EIFRINTTAR (O, 213 1 SPC1SE t ENDPROC

1Z50EF FROGINGT

LIGFRINT

IIPOLSiFRINT FLAYMUSIC progras Gy Chris Meiville "0 sessssssssssssssssenasnns
LR R R R RN e

ITAFRINT ' CHES1ISII"This progreas 16 in 2 parts.this i the" " jCHRSIILII"Virat part
ich deals with seiting up®™ CHRSLII:"of an array containing (in order) the™i"C
HARL 1l "notes Lo be Dl ayed. =

12¥ PRINT"The next part.shich deals with entering” iCHER1I34i"the rhythes of the
tune and plaving ot CHES1341 “hack ,should be recorded on tape after” " CHRSLI41"th
is o Sifce thid ofne CHAIMNa 1E."

140PRINT CHR$130: “Full instructions are in the article to™iCHISL TN "save space

N

141PRINT " "CHREIZY: "Br sure vou have finished entering all] " "CHRSIZFi“the npips
before going on to the next* CHREAIZY) “part (by pressuing ESCAFPE) since you “"CHAS
127 "cannot return to it Intact.®

FAZPRINT " " Clel IT1 el T61 ¢ HIiEt & kity EO 90 Ofcas.. "3 i ESOETICLE

1ASPRINT"The functions avallable are:"""CHRRIZ1i“FiOr-sntors the note on which
the purple " CHERLIIET LA O |.'|| of a3 one to be played”™"  "CHRSLII4: "Flr=del eten
the - :‘i"r' ed®" " CHRMI 01 "Fli ~rupvalts a section of notes”™

‘Far-deloten o block of notes™" "CHRE®LI31 “Fé:-sounds the last n
.I“(l-!_,_.l'll-':.:'tl.l,;-l,ludu thi position of the cursoe ™" "CHR$LILE“Fhi=snab

Gl@ sntere

jesn/disables the cursors beep™* " (CHRS 1341
[AEPFRINT* I i=audios/vinual review of notes 80 far*""CHABLIO0: "*FEr=can inpert notes
computer withourt all of these problems, 1 have _into list=""CHAI2VFIPIuRAU €0 “re-tune’ cosputer®: CHRSIISI"Hit a key to st
. . 't B sssw. BE Lk iLELS
written the program Keyboard included in 186PRINTTABL10,2) § 1VDUL2Y, 141, 1241 PRINT *Rosesber 1 =5 TAB(10, 3) 3 1VDUL29, 141, 136 P
this article. The instructions are again B T L N el (6 e oanL YO AR 00 Y enlaciiy ShwTiCH
separate. The user can enter the notes TATPRINTTAR(0, 1T)ICHASLIA1 "The purple key=-cursor |s moved By using FCHASIZAL~E
e he right + left cursor Eeve®* :PROCHAIT (B50) : 0LE
comprising the tune by means of a cursor | ABENDPROC
[ . AYCLEIPRINTCHR it "Gaoin P 3 et s ogr @am™ * " CH 10§ “SLar W
which can be moved up and down a musical Mgty e R et By il e B b e
keyboard drawn in colour on a Mode 7 screen. S e et it T I 17 oAt B L L L LT e PODCHAL T (2002
Once all of the notes have been entered, the FLrd o ;
10 OM ERROR FODET1END
user taps out the rh}"thm of the tune on HONE ) LT D (MR, AR (&), BX (8 1FOR IT=1 TO ME:NLUIZ}=7 (HIMEM=TT=1) i NE
. 5 - H LT B ed
ruﬂl:{lﬂﬂ kﬂ\' f'_)n': can Ch—iﬂgﬂ l_hC SPCEd_lf I RESTORE: FORI =]l TOS:READ PX(IXriNEXT:FOR 1¥=)] TOs:READ AX(ITI:HEXT: IF PEL L2
required. This is useful for entering fast bits «0 PLITI =PRI} #1327
[l 15DATAL 10,0, 0 8 1wl 136, 0,0,=20, 176, 126
which would be hard to tap out correctly at the SRR e
right speed. The computer matches up the ehptil 1TAKEYE 4

ISEMVELDPEL  FECL) JPEUS)  PLO)  PEIS) PEI&) JPECT) PEIBY AKX 1) A% (2  AKIS) A% (A)
notes to the rhythm and, at the wouch of a L A% (5) A% (b}

CI9CLS1PRINT *CHRO136IS  You can now use FOFL,F2,F3.... % ** "CHROL31E
button, ]}i&}’ﬁ the whole tune at the correct FOl mnter rhythat’ '?:r}ﬂ'ﬂ-, Tt H-":..ur.. playback""* ' [CHRS1341 " F2)
spacings and speed. i e ;::I?r'.' A A F3) change speed of Fi)*

Because Keyboard uses Mode 7, thus only ZUFRINT * © CHRS1 561 CHIS 15 | CHODOSE MOMW......." CHRSLISC
- " . HERI TOICHABLI &1 " CHDOD : DM ==sFX1%. 13
IK- ﬂdm Rf‘hi! It WIH run on a fﬂ.ﬂdt Lﬁ*: 2REFEAT: DY =CET—AB: UNT IL 0% LBy CLG SOUNDD, <15, 2, 4: 000 00TOD 23,.32.F75.46

fcontinued on page 77) ' (continued on page 77)
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM

RD DIGITAL TRACER £49.95

(unretouched
printouts)

Please send me ...... .v...... RD DIGITAL TRACER(S) at
£49.95 each. | enclose pﬂyment of £ :

B ORE o s e e T T e e R e AT

Send to: H.DLubumtone& De;:rt YCN, EK&nn«Edy Rn-ad Danﬁ End
Ware, Herts. SG12 OLU

RD Laboratories’ policy is to bring sophisticated computer techniques to low-cost
compuling. RD Laboratories therefore maintain the right 1o amend specilications
at short notice. Please send stamp for further details of the RD DIGITAL
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and

contral

FLOPPY DISC DRIVES

SINGLE AND DUAL DISC DRIVES
40 OR 80 TRACK FOR BBC MICRD

includes ulility disc and Dos Manual Phone for prices . —

SEIKOSHA GP-100A |[B(BICI\Y (=i =]

A MNMICRO ;o /| sscomsor 0 aew e
* %EHH:.E%E;EEI& PER LINE gllisl.% D%TAEI}SH TOHSl . {mm £179.00 + VAT
iR * / U | .. Aroam £228.00 + VAT
BBC COMPUTER MODEL 'A" ... ...... £262.00 + VAT : - '
BBC COMPUTER MODEL ‘B  £349.00 4 VAT | * FREE HI-RESOLUTION ‘'DUMP OUT' LISTING ﬁﬂ‘ﬂllﬂéﬂ:i::iﬁmﬂm“ tems, cables, cassetles, piugs,

The high resolution colour graphics of The ZX
pectrum permit accurate presentation of complex

or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The new RD DIGITAL TRACER cuts out much
tedious plotting. It provides instant transfer from
original to display file — for screen display in
colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benefit
in many fields - for geographers and weathermen,
for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied
is compatible with ZX 81, although high-resolution
colour graphics cannot be obtained on this machine.

The RD DIGITAL TRACER is available only
from RD Laboratories. The price of £49.95 includes
P & P and VAT. Send your cheque now for delivery
in 28 days. (Cheques payable to “RD Laboratories™.)
The RD DIGITAL TRACER is supplied with tracing
sheet, software cassette, and full instructions on
use.

R D Laboratories

S Kennaedy Rood, Dane End, Ware, Herte. SG12 OLU
[oSs20) aa3ao

MICRO UPGRADES

RAM KITS: Upgrades the Model ' to 32K RAM

Supplied with full fitting instructions. . . E29.50 + VAT
ANALOGUE KITS: Suitable for adding poysticks,
comrollersett .. .. ... £15.00 + VAT
PRINTER IHTERHEE & 1/0 PORT: Enabies a

Centronic Imlerface printer to be attached ... E16.00 + VAT

MODEL ‘A’ TO MODEL ‘B’ UPGRADE
£89.00 + URT (ﬂtlﬂd}

BBC COMPUTER WITH DISC . . . . BA10.00 + VAT

E178 + VAT. Carr €6 BBC Printer Cahle £16 + VAT | WHY NOT SEND YOUR MACHINE TO US FOR

UPGRADING?

MONITORS

High resolution 18 MHZ 12"

OTHER ITEMS AVAILABLE
FOR THE BBC MICRO

Boors, Cables, Joy Sticks, Cassenie Decks, Dust Covers,
Taletext Adaplor, Speech Upgrade.

S@EMM ENE BRICE L IET
SR P AR F T Rebsd

& YOUR COMPUTER, DECEMBER 1982

SoaVICRO T

WORD PROCESSOR CHESS,. ...
ROM £46.00 ASTERODIDS . ..

" gapin | Dot Matrix Pmtgﬁ.._f_,.':‘—'* Hi-Resolution Graphics

Green Phosphar Monitor GLAXIAN . ..

- BILLIARDS
£99.00 +w FROGGER . .
Includes Cable

£ 8.95 | EPSON MXB0 F/T3 — The printer recommended for the
-~ £ 8.95 | BB Microcomputer

£ 8.00 | * BOCps TR REE *BidilmimalPrhlim
ol (m _h..n‘_ C.
J’] “w“ “hw

ERLIY

% Telephone STD (0438) 65385
2 Daltry Close, Oid Town, Stevenage.



fcontinued from page 75)

although it cannot store as many notes as a
Mode 1B. Note that Keyboard is in two parts,
the first of which Chains the second — they
must thus be recorded consecutively on tape.

Although the BBC’s Envelope and Sound
statements allow it to produce a wide variety
of sound, the tonal quality of these sounds is
not rich. This is because the sound chip fitted,
SN76489, produces only square waves. These
are the fundamental working signals inside
your computer.

I have used my micro to produce sawtooth,
sine, triangular waves. This involves a little bit
of electronics. Roughly speaking, the problem
is to create a voltage, external to the computer,
which varies in a wave-form the same as that
which we want to hear and, since the user port
gives eight-bit digital output, all that is
needed is an eight-bit digital-to-analogue
converter (DAC) connected to the eight PB
lines of the user port.

The user port is memory-mapped at location
&FE60 so il we place the correct numbers
here, then the digital-to-analogue converter
will produce the voltage wave-forms needed to
drive a speaker circuit. So the overall method
is as follows: first work out the values that are
to be fed to the user port and use byte in
direction to store them consecutively in a
spare page of memory. This can be done in
Basic since speed is not important and
functions such as sine can be used. Next use a
machine-code routine to cycle through the
relevant page of memory byte by byte, out-
putting to &FE60D as it goes. Then, the eight-
bit DAC and the odd OA will do the rest and
the resultant wave-form will be heard.

Program Keyboard for 16 or 32K provides
the BBC Micro with a facility which enables it
to learn a tune as a series of notes with their
correct rhythm, and then play it back at a
selected speed — all at the touch of one key.

The program is in two parts. The first,
which deals with entering the notes, should be
typed in and then Saved on tape. The second
part should then be Saved after it, since it calls
the second part using a Chain command. Stop
the tape machine after loading the first
program, if it does not have computer control.

The program functions in three parts: first,
enter all notes — this is a routine, with useful
editing features, which sets up an array
containing the codes of all of the notes to be
sounded, and in the correct order. The
method of entry is to move a cursor up and
down a musical keyboard on the Mode 7
screen and use the function keys to perform
miscellaneous operations to make the job
easier. This is contained in the first listing.

Next, enter rhythm — the user now merely
taps out the tune using key FO and/or F1 and
the computer matches up each note with its
position and timing information in real time.

The third part, auto-sound, enables selection
of a voice and the computer plays the tune in
that voice.

The tune is restricted to one note at a time,
no chords. The use of the function keys is as
follows:
Program 1
FO Enter note  Enters the note currently
covered by the cursor on to
the list of notes to be played.
F1 Delete note Deletes the last note to be

entered from the list.

F2 Repeat over Enables a block of notes
already in the list to be
repeated again at the end of
the list.

F3 Block Delete Enables a block of notes
already entered to be deleted.

F4 Echo Echoes the last note to have
been enterad.
F6 CSR Beep Enables/disables the cursor

from echoing its position at
evary move.

F7 Review Will show and/or sound all
notes thus far entered.

F8 Insert Enables notes 10 be inserted
between others already in the
list.

F9 Re-tune Used to tune the BBC to a

different instrument.
Escape Key Sends you on to the next
recorded program.

Program 2

FO Enter Rhythm; FO and F1 then
become input keys.

F1 Commence auto playback.

F2 Select voice F3 — adjust

duration of tune,

The maximum number of notes possible is
set by the vaniable Maxnotes % in line
110. You can adjust this value in accordance
with the amount of RAM you have. [ ]

(continued from page 75]
3 SIRL==1 PRINT ' CHRE 1291 CHASLIA11
Ehythm entering®’ CHRASI48:Y

-l ™ T A F
ZH1E=1eFX11,0
2F TECLy=Os sFX1N, 0

AW ORY D B

MOTINKEY (=114} :DE (1)} =TIRE

I%imd DEIIEV=1:NEXT ELSE NEXT

SIFRINT " "CHR$1315CHR$1415 "

1LITiCHRB14L1 "

JSL0TOL Y
SAFRINT "CHR®1ZJICHRS141 "~
lwct wvolce™" ChHRAN] &5 "

%1x0 AND AN C1ITIIINEXT: GOTOAR

SO 120, 2y 2 0y O S0, 320, 20,20, 00,60, 120

nchanged”

P88, 2. 5,4,0, 1,89, 47,51, 10,10, 10
S4BOTO&D

=" 11 length of a “step® (1

TPETRINGS (146, CHRAB1I24) """
24 PRINTCHR#1Z4: “You must now tap out the tune on FO/FLY CHAS1341“The cospute
rowill match the tepa with "CHRS134: "the notes you have airesdy entered. In™' CHRS
L34 "the interedts af accurate timing.the*'CHESIZS) "cosputer will not pause to™i
ZEFRINTY mound cub®"CHAB1341“the notes corrssponding to your tapm. " "CHRBIZ41-
You i 1l have to hum them In your head" ' CHR$1Z4i"as you gao 197" "*

JHREFEAT:UNTIL INKEY(=3%) DRINKEY (1147 TIME=0:REFEAT:UNTIL NOTINKEY (~33) AND

CTREFEAT I5= 1%+ 10 REFEATIUNTIL THEEY (=33) ODRTIMMEY (=114) s TR (I%) =TIME: REPFEAT 1 UNT
ILNOTINEEY =320 AND NOTINMEY (=118 s DE(IL)=TIRE-TE(IE) s UNTIL IX=NX
JOFORI%=1 TOMLDU(IN)=INTIDXLIRY SR S TFDX (T} 2284 DR (IX) =285 NEXT ELSEIFDY(

NOTE LIST ENDED""CHR#131:CHRSIA1:" L
DTE LIST ENDED™S 1 SOUND ], =10 100, 42 Xe [ NEEY (400) 1 GOTOLY

JZIF FRNORHYTHR GOTOLY ELSEFRINTOCHARIIIICHRES1418™
fAuto-gl ayback ™" CHR#1451 =
HR$LIZLE"HiIL RETURN Lo stari the auto-playing of "jCHA®13L: “your tuna.®

FolE=03 REPEATIUNTIL INKEY (=T4)iTIME=D

SAREFEAT1 1 Xn] X+l s REFEATIUNTILTINE  =TE (I X) 1 SOUNDEI 2, 1, NXCIX) D% (1% s LINT IL I Empx

Belect volce™ " CHR®IZS;CHRSI41;" e
“IATRINGS (12, CHRE#94) " " "CHA$131 “You may now choos
m by nuaber! either” CHR3LJ1E "predefined pitch and amplitude sounde™" CHRSLIL)

37 PRINTor define yvour own.®"""CHASITAI"The pitch section comss firat,aslect
by"CHAR#1341 "typing the appropriate nusber™"**CHR4130f"HIT A KEY TO START...."1X

aGETY

SHCLEIPRINT "CHRSIITICHRMA1iORSI351" Amplitude solectlon...... “*CHRM133IC
HAB &L CHREITE " Aaplitude sSelection......" "CHAMI4BICHRS]1 T4 "IETRINGS (20, C
HE4T4) ** "CHRS1 3241 "Select (by numsber) one of these 1'

JAFHINTCHRS 150 “0) sharp attack / gentle decay” 'CHRS1291"1) sharp attack / sh
arp dacay”"CHRE#LZ21 "2} gentle attack ¢ sharp decay®' CHR®#1331"3] gentle attack ~
gentle decay” " CHE$1341“4) gentle attack / no decay™

SOFRINTCHRE131: "5 sharp attack / no decay™ " * &) define own asplitude section
"TCHRAI IO ) keep presont asplitude section®™" " TCMESIZAL"

SIREFEATI LN=GET=471UNTIL ITL30 AND XX<711F XX=8 GOTOa8

A2 IF E% 7 GOTOD44 ELSE CLE:FRINT "CHES1311"Enter the six amplitude parasste
ra in""CHRELS1{"the orderz™* "= 1) amp./atep for attack (0=12&)%*° 20 aap. /atep |
or decay (=12a to 126)%°° 5} amp./step for sustain (0 to =124&)"

AGFRINT" 4] amp. step for relmase (0 to =12&)"""

D=1261""" &) target level for decay (0=12a)"°
AAFOR (%=1 TOb:REFEAT:PRINTTAB(D, 10+I%e2) | SPCTEI TABID, 10-1Xe2) jCHRS 11 28+1X) 1 ¥
Enter parampter “i IRICHREISS-1%r 5 INFUTAN CTY)

ASUNTIL ¢{(I%=5 ODRIZ=A)AND(ARITIX) =0 ANMD AXCIXIC127) OR (I%=4 OR IX=31ANDCANCI
Lhal AND ARIIXI »=127) DR C(1%=2 AND AX(IX)<I27 AND AX(IE) »=127) OR (IXe]l AND AXCI

ALRESTOREAY :FOR[¥=]1 TD X¥:FOR J¥=1 TO
41’”“““1:5-_1.'|1‘:-|:‘J‘|1l¢1 1:Q|_1|¢|_I= 120, 119, 2 2,0, =124, 50, le.E.?..‘h—l.,

AACL S PRINT CHASIZTICHRS1A1 ICHRS 1 AL "
ITCHR# 1341 " Pitch selection......""CHASIABICHASIZSLH) *
R#134;“Select (by letter] one of these -

AFPRINTCHRS1I05" Al warble® "CHA®IIFI” B) plain®*"CHASLIIZEY C) plain with fast,
heavy vibrato" CHES1335" D) plain with slow,heavy vibrato®"'CHES1343" E} plain wi
th medius vibrato" CHESII1E® F) elide effect"" ™ O) sci=fi (137

SOPRINTCHRSIZ0: " HI sei=fi (2} "CHRE1291Y 1) sci-#i (II""CHR®I3Z:" J) seci—Fi
(4)“"CHR$IZII" K) define own pitch envelope” CHASIZE4I® L) leave pitch envelope u

SIREPEAT: XX=GET=A4rUNTIL XXX AMD X¥<1Z0IF X¥=11 GOTOSS ELSE IF Xx=12 GOTOMD

SPRESTORESI:FORIX=1 TOXZ:FON Ji=1 TO B;READPE(JE) sREXTiNEXT

SEDATAL Ly e Lol 12yl 131, 0,0, 0,0, 0,3, 1,2,-2,2, 1,2, 8,8y 1,2, =2, 2, 1,2, L, 44 1,
Be=lolal a1l o1afDul,=0,20,15,15,1,1,408,48,40,2,2,2,3,1,48,48,48,2,3,4,1,1,48,48

SSCLSiPRINT "CoRE1 311 "Enter the seven plich parassters 1n""CHES1311*the order

Rhiytha entering” ' CHRS1I2PICHAS141:"

CHRS 1348 CHREL

Auto-playback ™" CHES
“ISTRINGS (13, CHRITG) * ° °C

) target levwel for attack (

i READAL (JE s NEXT s MEXT

Pitch selection...... TTCHMESIIIICHRS L4
“ISTRINGS (16, CHRESFA) *CH

“ ¥ mtate of pitch repsat (D=aif,l

sgni=*= I3 pitch/atep for stagel (=127 wa 12T} *

SHPFRINTY 4) pitch/atep Jor stage (=127 to 17"~ 51 pitchieten {or staged |
=127 to 127" &1 no. of steps in stagel (O to 2931°"* 7] ng. of steps in stage
2 0 o 23Z1°"" M) no. of steps in stagel (0 to 23307 °

ATFOR I%=1 TORIREFEATIPFRINTTARCG, 12+ %) | SPCIHE) TAR(S, 12=1%) 109 (1 9= 13M00T 1 =
Enter peravster “(I1%1ICHRS(1AS=15r007) 1o INPUTPFE (EX)

SRUMTIL (IXs] AND PFILIIL) 0 AND PECITIC128) OR (IX=2 aND (FXIOIX)=0 OR FL{IX)=]
10 OGN IIXHT AMD IXCH AND ABS(FCOIX)PCI27) DN (INXS AND IECF AND PROIX) >=0 AMD PX
CIEI 42986 s NEXT

SPIF PRLI2}=0 FLil)=PXil)el27

SOEMVELDPEL , PO, PY 020 PR 0 PO FLEa) PET)  PROR]  AXCL D, A2 AX U, AX (A)
ST AN T4 T SOUNDY = 10, 100, AT PROCHATT (1001 180TOL"

&1 DEFFROCWALT (0% ) o TIME=0: REFEAT 1 UMT L TIRE=G%: ENDFROC

AZIF FRUORHYTHH GOTOLS ELSE: PRINTCOHESLIIL | CHte] Th Ol 141 =
of Lune. ... ""CHAS IS4 ICHRe L I6I CHRS LA " Alter timing of TuAF....
Pl L 260 BPFCT I STRINGS (20, CHESS]

SIFHINT  "CHRSLIIZ1 "You can alter the sgeed 8t which the""CHEELIJi"tuns is play

Alter tising
= EeRe 461 CH

ed Back by altering the" "CHREIZII“time taken 'OFf 1T to Do cospistiely" " LFBi331"p
layed back.This tims interval 18" CHENSII3] "given by you pressing RETURN twice”

GAPRINTEWMRSIIZ] “the tise Iin betweren your twd presses” CHREIZZI"Deing the new
length of the tune.So" " CHRRIZ3I“the first press of AETURN corresponds ™ CHERE33 -
to the first note in Lthe tune end the” " CHRE]3IZ) "second press coOrresponds Lo the™
1

AIFRINT 1 ant, " CHR81291 "S0 FRESS RETURN TO START TINIMG. . reF)iS,0

“HAREPTATIUNTIL OET=EZ0T IME=00 MRINT" CHRE 141 CHS 1 261 “MOW AKATTING SECOMD NETUR
N eF NS, O

&7 REFEATIUNTIL BET=1T:L¥=TIHE

A8 D=L XS (TR M =TRIL) D

SFFDRIN=1 TOME TR =INT (T CIE) oD B3 1 DU I X0 = INT (DX (TN mD=, 21 0 IF DECIXI=0 DX
(Exh=]

TOIF DECIR) 3254 OReIXV =250 NEXT FLSE MNEET

71 GOTOAY

73 DEF FReORHYTHE IF BX==] THEN =0 ELBEFR]NT® YO0 HAVE NOT DOME THEl BHYTHM" @
ROCWATT (2000 § =1
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Program 3.

16775  3E1C
06 20
D7
3C
10 FC
2A 0C 40

10 RAND USR 16775

Program 4.

16775 3JEIC
06 20
o7
3C
10 FC
0E 20
2A 0C 40
23
7E
F5
06 1F
23

20 E4
cs

10 RAND USR 16775

Program 5.

16775  AF
D7
06 06

10 RAND USR 16775,

LD A, B0
LD B, 20
RST 10

DJNZ -3

LD HLID/F) 16398/7

LD B, 20
INC HL
LD(HL), 17
LD(HL), 80
DJNZ -7
RET

LD A, 1C
LD B, 20
RST 10
INC A
DJINZ -4
LD HLID/F)
INC HL

LD A{HL)
CP76
RETZ
PUSH AF
LD{HL},80
LD DE 1000
DEC DE
LD A, D
ORE
JRNZ -5
POP AF
LD{HL), A
JR -20

LD A, 1C
LD B, 20
RST 10
INC A
DJNZ -4
LD C, 20
LD HL(D/F)
INC HL

LD A,(HL)
PUSH AF
LD B, 31
INC HL

LD A,(HL)
DEC HL
LD{HL) A
INC HL
DJNZ -7
POP AF
LD(HL) A
LD DE 10 00
DEC DE
LD A, D
ORE
JRNZ -5
DEC C

JRNZ -28
RET

Xor A

RST 10
LD B, 06

CHR $ 128
Set up top row with 32 black squares

Get start of D-File
Add 1 to D-F address

Print CHR$ 23

Erase it.

Move to next position and repeat until B = 0
Return to Basic.

Print top row of characters 0to 9, A to V.

Get start of D-File add 1 to point to 0,0:
Check for end of line character 118

RET TO BASIC, end of line
Store value

Print square.

Delay

Retrieve value and print over black Chr.

Print top row 0 to V

Roll left 32 times
Gat start of D-F, move to position 0,0

Get first CHR and store it

Get next character in line and put it into
display file one place left

Move back to original position
Repeat 31 times
Get stored CHR and put an end of line

Delay Loop

Reduce C by 1 and if not zero then repeat
Roll

Ret to Basic

AF loads A with 0 and resets carry flag in
1 byte

Print a space

Print six 9s

{listing continued opposite)

GAMES V

puts some bounce
into ZX-81 games as
he shows how to make
your Happy Hopper move. \_ W

LAST MONTH'S article lefi you with the \\
Frogger display on the screen but how do you
make it move?

First of all, the simple problem of moving a
character one square at a time along the top
row of the display: program 1 shows how this
can be done.

If you have saved on tape the program from
last month's issue then reload and use it 1o
Poke the program into the line 2 REM state-
ment. To run each of the demonstration pro-
grams change line 10 to

RAND USR 16775
and delete lines 20 to 90.

If you now Run program 1 you will realise |
how fast machine code really is. Did you see
the asterisk move along the top row? You will
now see that we need something to slow the
computer down. The easiest way to do this is
to tell it to count down from a high number to
zero, which will take a second or two. This is
similar to a For/Next loop in Basic. A high

Program 2.

To vary the speed of movement the value
heid in DE is changed.

16775 3E B0 LD A, 80
06 20 LD B, 20
D7 RST 10

10 FD DJNZ -3
2A0C40 LD HL,(D/F)
06 20 LD B, 20

23 INC HL
3617 LD{HL), 17
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VRITING

’ HOPPII\IG

Here the method used to store the original
background character is to Push its value onto
the Stack and, when required, to Pop it back
into the A register. The stack only stores pairs
of values, so the A register is made into a pair
by combining with the flags register F. But
remember that if a number is stored on the
stack it must be removed before a return to
Basic is made, otherwise the program will
crash.

The next demonstration program shows
how to Roll a line of characters left, thart is,
take the first character of the screen, move the
line left and put the removed character at the
right-hand end of the line.

number in a machine-code delay loop is
around 4096/ 10 00 hex.

And finally a program to demonstrate how
to count on the screen — this is a useful
routine for keeping scores or giving a time
limit for a game. This is shown in program 5,
where we ask the computer to count down —
without delay loop — from 999999 to 0, again
demonstrating the speed of machine language.
The program takes 2.25 minutes.

Incidentally 1 find it good programming
practice to use each of the registers for one
purpose as much as possible. I use the HL
register pair for screen address — D-File —
and the DE register pair for adding to and sub-
tracting from HL, to move the screen address
up or down | row,

I use the B register for counting, For/Nexi
loops and the C register for checking if sub-
routines are necessary, by cither holding value
of 0 or 1. The A register is used for holding
contents of display file position and comparing
the contents.

In this way it is easier to keep track of the
contents of each register and 1o know which
registers are free to use again later in the
program.

We now move on to finish the Frogger pro-
gram. Reload the program so far and check
that line 10 reads

LET X = 16775

Change to Fast mode and enter the remain-
ing codes as listed. After the last byte 4] a
address 17027 is listed then enter S to Stop the
Basic program. Change to Slow mode; change
line 10 to read Rand USR 16701 and line 20 to
read 20 Print “space End”; delete lines 30 to
90 and Save the program.

Line 20 was put in as an afterthought but
could easily be added in machine code. I found
after writing the program that there was suf-
ficient memory left in 1K to add this line.

If you have 2K or 3K of memory available
then more Basic can be added giving instruc-
tions on how to play the game and maybe even
a best score/time facility.

All that is needed now is 1o enter Run and

off you go. Happy hopping. 7]}

So program 1 can be rewritten as program 2 (Program 5 continued)
with the delay loop after print Chr$ 23 to hold 3E 25 LDA, 25
the character on the screen for a second before D7 RST 10
erasing it and moving to the next position. 10 FD DJNZ -3
Now on to the problem of moving a character 2A0C 40 LDHLDF
along a row with a background of differing
characters and so owverprinting the back- :; 07 00 ;%SEH{EU g;é
ground, and then reprinting the original con- IE LD A "_“'J
tents of each square as it moves. This is A7 AND A
achieved by storing the contents of the back-
ground character before it is overprinted, and
then retrieving the character and using it to 20 08 JRNZ +8
erase the moving character, and is demonstrated 06 06 LD B, 06
in program 3. 23 INC HL
36 1C LD{HL}, 1C
10 FB DJNZ -5
Delay loop cs RET

1100170 LD DE 10 00} counts 3D DEC A

1B DEC DE 4096 to 0

TA LD A, D before FE 1B CP 1B

B3 ORE continuing 20 05 JRNZ +5

20 FB JRNZ -5 with 36 25 LD{HL).25

program

36 80 LD(HL),80 2B DEC HL

10 F1 DJNZ -15 18 EA JR -22

co RET 7 LD{HL), A
10 RAND USR 16775 e chiet

10 RAND USR 16775

Get start of D-File and add 7 to find position
of last 9

Check to see if D-File position is a space. If it
is, then end of count-down, so print six Os
and RET

If not a space then decrease number and
check for .

if . then print a 9 and move to next D-F
position

If not . then print new number
Repeat until zero
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ELECTRONICS (UK) LTD.  // for
MORE MEMORY FOR YOUR §PEWCJRU“M EMBdBC -— mem
ZX81 OR SPECTRUM! Hours of enjoyment ars GUARANTEED with FINANCIAL GAMES

No.1INHERITANCE: A2 Part game. Prove your financial acumen

.‘ in PART 1 by investing wisely at the STOCK and METAL

w ' MARKETS: (If desperate you can try the CASINO or the HORSE

NE RACES). If vou are successful you will enter the world of BIG

BUSINE%S in PART 2. Find Hg'e SECRET FGEMULA fu:;r

PARADISE COLA: manufacture and market the drink: cope with

32K RAM FOR SPECTRUM STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your
ultimate aim is to become a MILLIONAIRE!

A MAMMOTH GAME PACKED FULL OF FEATURES

No. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of
“GREAT BRITAIN™. You must select the Party you wish to
represent and your AIM is to stay in office for as long as possible.
You must control INFLATION and UNEMPLOYMENT, maintain
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay
POPULAR. The gameissplitinto SECTORS: COUNTRY PROFILE,
SHOPPING BASKET, BUDGET DAY, REFORM
OPPORTUNITIES, MANIFESTO, and most important ELECTION

A full 48K of memory for the 16K Spectrum — simple NIGHT (a telling time).
D.LY.installation by just undoing 5 screws and plugging A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN A HURRY
in!_"St?te of ItEe fart“ht_e?‘hnc:}:gy = advanlgegi.l;tiesigg All Games are on quality cassettes with full instructions
using fewer ICs for high performance, reliability an : pad Pl -
e o SPECTRUM 48K BBC 32K ZX81 16K
ONLY £42.50 plus p & p. ——f595ea—————f£5.95ea———f£4.95ea—
SPECIAL OFFER: Deduct £1.50 from total cost if you buy 2 games.

MEMORIES SIMON W. HESSEL (Dept. YO)
saar=t=y  FOR THE 15, Lytham Court, Cardwell Crescent,

ZX81 Sunninghill, Berks. Tel: Ascot 25179
Allorders despatched One year guarantee
within 24 hours. Maoney-back if not satisfied.
The Downsway 64K Memory* slots directly on to the L
computer, without needing an additional power supply, ;
or adding any extra load to the internal Sv regulator. = A S E
Trade in&mur old 16K RAM .Fack (any make, any age, VIC 20 £299.00 k '
%Fy condition) for £12.50 against a Downsway B4K VIC G4
emory to bring the price downtoonly £47.45plusp&p. VIC CASSETTE

Without trade-in, it costs just £E59.95plus p & p — shll
incredible value! PLAYER

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high quality and low price at only £24.95plus p & p.

Both memories measure only 2% x 1% x 1in. and are
supplied with a foam cushion strip to provide added

mechanical stability. .
" i i 3 BBC MODEL A £298.00
Reviewed in ZX Computing ﬂug;bem 1982 and BBC MODEL B -

Popular Computing Weekly 22/7/82.

Naturally Downaway add-on memories are fully tested and
guaranteed, but should you be dissatisfied for any reason, just

we also supply a huge range
of software, printers, add-ons,
expansion units etc.

return the memory within 14 days for a full refund (and your old TEXAS Tl
16K RAM pack, where appropniate). SPECIAL nﬁmﬂ#ﬂﬁn E
Please allow up to 28 days for delivery. l'll"l'ﬂ'i YOU BUY A TI984A AT OUR PRICE I {

—_————— i — i e ————— —— — — — — — — — — — —

To: Downsway Electronics (UK) Ltd
I|_:|)1: M, Downsway House, Epsom Road,
tuad Surrey.

F'Iease send me:

Oty. Item Price Total
32K RAM for Spectrum £42.50
B4AK Memory for ZX81 at
trade-in price (my old 16K £47.45
RAM Pack is enclosed)
64K Memory for ZX81

order now for fast delivery
{usually within 14 days)

simply send a cheque (made
out to ‘PASE’ for the
appropriate amount + 15%
VAT + £5 post

al normal price £5995
without trade-in
16K RAM Pack for ZX8B1 £24.95 ZXB1
Total £ . 1 5935
PRINTER ' i
My cheque/P.O./Money Order is enclosed for detalis, advice, latast

prices and availability
NAME:

ADDRESS:
Yo12 SHOP OPEN MON-SAT 9AM-5PM

213/ 215 Market Street, Hyde, Cheshire SK14 1HF.
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- BASIC DICTIONARY

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as
used in popular machines, enabling you to work out your own machine's equivalent. A useful
complement to our recent series on Basic dialect translation.

BASIC DICTIONARY

ENDPROC A BEC statement denoting the
end of a procedure, sce PROC. It causes all
local variables 1o be restored and returns
control to the line after the calling state-
ment.

ENVELOPE A BBC Basic statement from
the extended set. It has 14 parameters
which are used as individual machine-code
bytes by the operating system to control
the sound generator.

EOF A function to test for the end of a file,
The argument is the file channel-number
and the function returns logical true, -, if
the file has ended, otherwise 0.

EOR A logical operator producing the bit-
wise integer logical exclusive OR between
two 32-bit integers. It appears in BBEC
Basic's extensions.

EQ An equivalent of the = sign.

ERL A function which returns the line
number in which an error occurs once it
has occurred. It retains the line number
value untl the next error occurs. Its
normal use is during debugging.

ERR A Microsoft Basic function which
returns the Error code of the last error
which occurred. Its normal use 15 in de-
bugging.

ERROR This word can be used as a state-
ment or a command. It has the effect of
simulating an error. The specific type of
error simulated is controlled by the argu-
ment following the statement, It is usually
used during debugging 1o check error-
trapping routines, but can also be used
within a program to print out uncalled-for
error messages.

EVAL This is a statement which applies the
interpreter’s expression-evaluation routine
to the characters held in the string
indicated by the argument. Its use 1s to
allow a program user to input a function
into a program by simply inputting a suit-
able string.

EXAM The function used by some com-
puters to read the contents of a memory
location specified by the argument. It is the
equivalent of PEEK.

EXP A function returning e to the power of
the argument. It is the inverse of the LOG
function.

EXT A function returning the length, in
bytes, of a file whose channel number is the
argument.

F

F. An abbreviation for FOR used by Micro-
soft Level 1, and Palo Alto Tiny Basic.
FALSE A BBC function which returns the

logical false that is, 0.

FETCH A function used by some computers
to read the contents of a memory location
specified by the argument. It is the equiva-
lent of PEEK.

FILL A function which places its second
argument in the memory location identified
by its first argument. It is equivalent to
PEEK,

FIX A function which removes the decimal
part of a variable's value. With positve
numbers this rounding down is identical 10
the INT function. However, with negative
numbers it rounds them up by making
them less negative.

FLASH A statement used in Apple-II Basic
to cause the VDU display to flash.

FN The reserved letters 1o be placed at the
start of a function name. It must first be
defined following a DEF statement. Then
it can be invoked as can any of the
machine’s built-in functions.

FOR The initialising statement of a For . . .
To (NEXT) statement which is used
universally to assign a range of numbers
between two specified values tw the
specified variable. The loop is terminated
by the NEXT statement. An ANSI standard
word.

FRE A function which returns the number
of bytes of unused siring space available
within the computer’s reserved memory
stack. The argument is a dummy with no
significance, The same word is used on
some other computers to return the total
amount of unused memory available.

FREE(0) A function used to report the total
amount of file memory available. Equiva-
lent 1o the MEM function.

G

G. An abbreviation for GOTO used by
Microsoft Level 1 Basic.

GCOL A statement used in BBC Basic to set
the graphics foreground and background
colours.

GE The TI-99 equivalent of the “greater
than or equal to™ sign.

GET A function which inputs a key input
without requiring a Newline or Enter. On
some machines execution will stop, await-
ing a key depression, for example Apple,
but on others the execution continues,
unless a key is pressed.

GET# A function used in Pet and Arari
Basic to read a character from a data tape.

GOS. Used as an abbreviation of GOSUB
on Atom, and Microsoft Level | machines.

GOSUB The ANSI standard statement to
cause a branch to a subroutine.

\_,—

BASIC picT)q

GOT A PDP-8E abbreviation of GOTO.

GOTO The ANSI standard statement to
cause a jump to another part of the pro-
gram. Also used in the form GO TO.

GOTO ... OF A muliiple-branching
GOTO. The control will be passed to the
line number following the OF which is in
the numerical position of the argument,
that is:

GOTO X OF 10,20,30
will branch 1o 10, 20 or 30 if X has the
values of 1, 2 or 3. Some computers expect
a space between GO and TO.

GR A function or statement in Apple Il
Basic which switches the screen display
berween different modes.

GT The equivalent of a “greater than'" sipn.

H

HCOLOR An Apple Il command which,
following HGR, identifies which colour is
1o be used.

HGR The Apple 11 command which sets the
screen for hi-resolution graphics mode.

HIMEM A pseudo-variable which holds the
address of the highest-numbered memory
location available for use by the inter-
preter. Higher numbered addresses are
effectively non-existent, as far as Basic is
concerncd, but can be filled with data or
machine code which can be jumped to
from Basic. Similar to MEM SIZE? and
READY?

HLIN ... AT An Apple Il graphics com-
mand which draws a horizontal line from
the first argument to the second, at the
vertical position indicated by the third
argument.

HOME A command which clears the screen
and returns the cursor to the upper left
corner of the screen. Idenrical o CLS.

HPLOT This command sets a high-resolu-
tion graphic bloeck on the Apple 11.

HTAB The command in the Apple II set
which moves the next print position hori-
zonially. Identical to TAB.

I Used in TRS-80 Level 1 and Palo Alto
Tiny Basic as an abbreviation for INT.
IF Part of a multiple branching statement.
For details of full statements see below. An

ANSI standard statement,

IF. . .G Used in TRS-80 Level 1 and Palo
Alto Tiny Basic as an abbreviation for IF
...GOTO.

IF. . .GOS Used in TRS-80 Level 1 and
Palo Alto Tiny Basic as an abbreviation for
IF. . .GOSUB.
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ANNOUNCE

A NEW RANGE OF ZX81 AND SPECTRUM SOFTWARE
PRODUCTS FOR THE DISCERNING USER

Amersham Software Ltd exists to provide software for those users who wish to develop the
full potential of their ZX81 and Spectrum computers in the simplest and most effective way,
without costly and unreliable hardware changes.

All AMSOFT products are designed to work using standard Sinclair equipment, but can be used
to generate software for any other devices as well. The range will include assemblers, relocating
lopaders, compilers, etc. running under a standard monitor system, as well as file handling
software to allow Basic users to handle data files.

The first two products are available now:

AM-ZXMON a superb machine code Monitor for the ZX81 allows entry, alteration, movement,
verification and execution of machine code programs. The contents of any location or block of
locations can be displayed on the screen or printer and user programs can contain breakpoints
which allow examination or alteration of the ZB0 registers and memory. A special feature allows
individual program sections to be saved and loaded on cassettes, and merged together, providing
machine code software library facilities. All AMSOFT compilers, etc. will be compatible with
AM-ZXMON.

Superb value at £5.75 inc. VAT

AM-ZXFILE allows the Basic user to create and read back data files to and from cassettes. Users
can specify the number of records per block written, the block sizes, and the length of the inter-
block gaps. Records can be fixed or variable in length and are created in or transferred to a Basic
string array.

Provides the facilities of a large machine at £3.50 inc. VAT

e e

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD,
AMERSHAM, BUCKS. HP6 5MS.

Pleasesendme ... L] AM-ZXMON
and ... [] AM-ZXFILE
| enclose my cheque/postal order for £ made payable to Amersham Software Ltd.
NAME

ADDRESS
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ACORN ATOM &

SPECIAL OFFER (While stocks last]
Built & Tested ATOMS

Basic (BK Rom + 2K Ram) £117.50
Expanded (BK Rom + 12K Ram) £142.50
Disk Packs (inc. FREE Buffer Kit) £299.00
ATOMCALCROM £34.00
WORD PROCESSORROM £26

FLOATING POINT ROM £20
ROM SELECTORBOARD £19.50
BBC BASIC (phone for availability)

Full Range ACORNSOFT programs

BOOKS

Getting Acquainted with your Acorn Atom ** F6.45
39 Tested Programs for the Acorn Atom £6.45
Atom Magic Book £5.50

6 EMICRO

MODEL A
MODEL A (32K}
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3
@
MODELE g‘} G
= 3
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o
8
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DISKS & INTERFACES (phone for availability)
14 Inch Colour Monitor
20Inch Colour Monitor

BOOKS BBC Micro Revealed £7.50
** SPACIOUS . 845
SHOWRQOM OPEN MON. to SAT. NEC0HourBASIC' . £5.50
*FRIENDLY AND HELPFUL STAFF Ao o £5.95

*EXPERT ASSISTANCE ALWAYS ON HAND ACORNSOFT programs for the BBC MICRO

+*GOOD RANGE OF COMPUTER BOOKS PRINTERS
» AFTER SALES TECHNICAL —EPSONMXBOF/TII £359
BACK-UP and SUPPORT ~ SEIOSHAGE 1A £199
Printer Leads (BBC/ATOM/NASCOM) £18.50
NEW FROM MICRO POWER

o ertoial e P
TEEy
: Gttty A
A T
/f, S QAN .

B\

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Learn! Easy to Use!
Colourful! Graphic! Musical!

Well-made and Designed to Grow!

KEY FEATURES

** 32K RAM as Standard, Expandable to B4K
##% Display:
9 colours available.
b different resolutions from 16 x 32 to 256 x 192,
** Extended MICROSOFT Colour Basic as Standard.
Advanced graphics commands—set, line, draw,
circle, paint, print using:
Advanced Sound
Full Editing—insert, delete, amend.
** Professional Typewriter Keyboard
(Guaranteed for 20 million key depressions).
** FREE 160 page 'BASIC’ training manual.
#* Simple "plug-in’ Connections for Joysticks, Printer,
Games, Cartridges and "auto-controlled’ cassette.
## Software on Cartridge and Cassette aiready
available [send for details),

PRICE omy £199.500c.v.a @
= (3
B

MAIL ORDER =27 Carriage
but FREE on cash/cheque ::;:ders. _ g‘fﬁgﬁmiﬁrﬁ%
. | Plaase Add 5
THINK MIGRO POWER! .48 A REE S alon
f Tt A O

LlrlolwlE | R [WOEIQ[EL
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This is a Forth simulation by
R C Ranson for the ZX-81
enabling you to try out this
structured language.

ESSENTIALLY, FORTH is a high-level language
which retains much of the flexibility assoc-
iated with assembly language. Program devel-
opment time is short because of its interactive,
modular construction and very simple program
test arrangements.

In execution, Forth is fast because individual
program elements are semi-compiled on entry
and then linked together by a very fast address

FORTH DIMEN

interpreter routine. However, unlike other
compiled languages, for example Pascal, a
Forth system is very compact — a complete
Z-80-based system with compiler and
dictionary could reside in 8K of ROM.

This article describes a ZX-81 Basic program
designed to simulate some features of Forth so
that you can try it out on a terminal. It illus-
trates the unconventional Forth syntax and the
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principle involved in the semi-compiled code
operation. But do not mistake this for the real
thing. Because it operates in Basic it is relat-
ively slow and does not have the same flexib-
ility as a dedicated Forth implementation.

Forth is a structured language in which the
clementary programming units are words
separated by spaces. Each word is defined in
the system in a list — called the dictionary —
by combining the operation of previously-
defined words. Programs are developed in a
top-down fashion writing words to do individ-
ual tasks, then words which combine these
tasks and so on until the whole program is just
one word.

An each stage the interactive nature of Forth
allows words to be tested and debugged.

During execution the Forth system calls
each address in turn, thus performing the
desired task in terms of previous tasks. In
principle there is no limit to the depth of this
task subdivision process. The Forth system
keeps track of each level of nested words by
means of a return address stack just like calling
subroutines within subroutines in Basic.
Thus, words are defined in terms of other
words within the dictionary, until words are
encountered which actually perform machine-
coded instructions, These lowest-level words
are called primitives and a typical Forth
system containing 400 words could have as
few as 50 primitives.

All this nesting and stack work is performed
by the address interpreter which in Z-80 code
is only 20 bytes long and so very fast in
operation.

The other main feature of Forth is the para-
meter stack which is used for data communica-
tion between words. For example, Forth
words do not have formal parameter lists; each
word operates on stack data, so the syntax
follows reverse-polish notation popularised by
Hewlert-Packard calculators. There is what is
also known as postfix notation, for example
2+ 2 becomes 2 2 + where the spaces are signi-
ficant as they define the end of each entry. In
this example the word + takes two items off
the stack.

The stack orientation is very flexible and
means that very few named variables are
defined; values are merely Pushed on to the
stack by one word and Popped off by the next.
It is however essential to keep track of the
stack entries in order to ensure that the right
values are passed on. In practice all this stack
use is highly efficient in machine terms and
also easy 1o use as Forth includes many power-
ful stack operators.

In the simulation program the Basic text is
equivalent to the machine-code system, includ-
ing primitives, and the line numbers are
equivalent to addresses.

It contains three distinct blocks of code
which roughly correspond to features in a real
Forth system. Lines 10 to 450 contain the text
interpreter which scans the input string IS,
picks our individual words and executes them
in sequence.



SIONS

Execution is performed by searching through
the dictionary to find the word and then calling
that word as a subroutine — lines 1000-9000.
Space has been left at the top of the dictionary
for the definition of new words — lines
460-999. There are two stacks defined by the
arrays R and S with corresponding stack
pointers M and N. These are the Return and
Data stacks respectively.

Note that the Basic system subroutine stack
is used for nesting words and this dual-return
stack arrangement does lead to limitations in
the compile mode of operation. It is also the
reason for the rather clumsy-looking con-
struction of Gosub followed by Goto instruct-
ions in the dictionary.

Using the program in listing 1, first check
the operation of the text interpreter. Run and
imput 33 2 to the prompt and then press
return. The system responds with W33H2
OK. This shows that the two words 33 and 2
have been picked out individually by the inter-
preter and execuied correctly by the program;
the inverse space shows the gap between
words and OK means that the current instruc-
tion was understood.

To stop use the stop, entry key then return
with other words — note that any extra spaces
are ignored. If you are happy with the text
interpreter operation, delere line 460. Con-
tinuing the example above, what happens is
that each number is entered on to the stack; to
confirm this use the word S? and the whole
stack should be displayed.

All words are first looked up in the dictionary
and if not found are converted to numbers
using the Val function, lines 9000-9060. The
dictionary consists of a user-defined part and
the system part. The system words are all
primitives — they are tabulated in table 1 for
easy reference.

You can try words out just by typing them
in but remember to include the necessary
number of stack entries before each word.
With 33 and 2 on the stack, type +, this adds
the two entries and leaves the sum on the
stack. The word . prints the top stack entry
and deletes it and this gives the answer 350K.

Some words need no stack entries, for
example Dup pushes the top stack value on to
the stack creating an extra entry. The combin-
ation Dup will thus print the top of stack with-
out destroying it. Alternatively if you cannot
follow what is going on remember 5?7 before
and after each word shows all the stack opera-
tions.

The ability to create new words in the dic-
tionary is the single most powerful tool in
Forth. A full implementation has words
specially designed to help do this but this
simulation does not. However, it is possible to
create new words by adding not only the defin-
ition but also a few lines of Basic to scan the
dictionary, call the routine and pass conirol
back to the text interpreter.

For example, lines 700-750 listing | add the
word Polyl to the dictionary. This evaluates
the polynomial X2+x+1 using x as the top

Listing 2,
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Line Word Stack Comment
Printing Instructions
1130 . n-- Print and Delete
top stack entry
1230 S? - Print all of stack
1330 Emit n-- Print top of stack
as a characler
1430 Space- - - Print a space
1530 CR --- Print a Newline
Stack instruction
2030 Dup n, -n,n, Duplicate top of
stack entry
2130 Drop n - - Discard top of
stack entry
2230 Swap n,nz - nzn, Exchange top
two stack entries
2330 Over n,n; - n,nzn, Duplicate
second stack
entry on the top
2430 | --n Copy top of
return stack on
to data
Arithmetic and fogic
30 + n.ng - n, +nz Use top two
stack entries
3130 Delates them
and puls
3230 arithmatic result
inlo the
3330 |/ top stack entry.
3430 = Uses 1op two
stack antries
330 < delates them
and puts 1050
3630 > on to slack for
trug or false,
Control instructions
4030 If n If nis true
continue
exacution
4200 Else Otherwise skip
to Else or Then
4300 Then Continue
exacution

Save Instruction
painter loop limit
n, and count ny
on return stack
Increment lcop-
count branch
back if less than
limit. . . .
Otherwise delete three return
slack entries and continue.

Loop

Table 1.

stack entry and leaving the result on the stack.
It could be done directly by typing:
3DUPDUP* + 1 + .

The answer is 13 OK. Alternatively type

3 POLY 1.
and the answer is the same. To see this in
operation, add line 460 and repeat the above.

When Polyl is executed, it appends the Dup
Dup instructions to 1$. These are then
executed by the text interpreter just as if they
had been typed in the first place. Other words
can be added in the same way and note that
new words can use other new words. The
examples in listing 2 show the word star used
by the new words Star2 and StarS.

The control words are best explained by
example. The word ABS line 500 listing 1
illustrates the use of the If construction. A zero
on the stack — that is, false — makes execution
continue after the Else, otherwise it continues
after If and skips from Else to Then. Else may
be omitted and then no operation occurs for
the false case. Examples are given in listing 3.

The word Count line 600 — listing 1 — illus-
trates the Do Loop configuration. Do marks
the beginning of a loop and removes two stack
entrics, equivalent to the For and To values in
Basic.

‘The Loop word 15 equivalent to Next bur
always increments the loop count by 1. The

code between Do and Loop should not add or
delete data stack entries and must not add or
delete return stack entries. This is because you
can loose control of the data stack and because
the loop counts are held temporarily on the
reiurn stack. Hence the use of 1 1o put the loop
count on to the dala stack. The example 5
Count is shown in listing 4.

Finally, in the Polyl example, the printout
from line 460 shows each word and the insert-
ions being executed by the text interpreter. A
great deal of time is spent matching strings
and searching through the dictionary for
words that are already defined. This is of
course quite unnecessary and is included here
for illustrative purposes only.

When a new word is defined all the words
within it are in the dictionary and fixed, all
that is necessary is to call each word in turn
using its line number — address — and this
saves the extra slog of dictionary searches.
This compilation is done automatically by a
proper Forth system, but in the simulation it
must be done by hand.

The alternative Poly1 definition Poly2 illus-
trates a compiled word as it would appear in
Forth. The construction is very similar to a
primitive, except that the word definition —
lines 830-895 — contains Gosub calls to line
numbers. The line numbers are the address of
the words in the Polyl definition, see table 1.
Line 870 inserts the number 1 string into A$
for conversion by the number routine.

If you now repeat the Polyl examples, with
line 460 again, you can see the instruction
executed immediately and rather quicker.

In Forth most words are made up in this
fashion with lists of addresses rather than the
machine code and this is the reason for its
compactness and its portability since only the
systein code and primitives are machine
dependent.
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Full money-back guarantes on all our products

“Thank you once again for your prompl Sevvice; yours
must be the most vser-friendly company. in the business!™
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VISIT HULL AND THE

HUMBERSIDE MICROFAIR

AND ZX VILLAGE
e |

"—-u-- E_“ﬁ-—wwa R

Hﬂi‘ﬂE and Personal Hicrﬁcﬁmputﬁs,
Software, Books and Video Games to
fill the £5 to £500 Xmas Stocking.

The ZX Village — a separate area for
Sinclair ZX81 and Spectrum users.
The Venue — Central Methodist Hall,
Prospect St., Hull.
The Day — Saturday, 4th December, 1982.
The Time — From 10.00 a.m. until 5.30 p.m.
The Price — Adults 80p, Children 40p.
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ZX81 16K RAMPACKS

WHY NOT buy now, one of the super new RAM PACKS
from GROUND CONTROL? The standard version gives 16K
of user ram, while the (S} version is fitted with a keyboard
sounder enabling much faster entry of programs and less
eyestrain due to audible feedback every time a key is
pressed. The well angmeered case ensures a snug fit to the
ZX81.

PRICES. (Al inclusive for U.K.)

1B RAM PACKAS) - - s o eeon oot £24.95 gg;j
STANDARD RAMPACK ..........0vu.. £19.95 add £2.00

Avadaddiny i3 usvally by return for credn cards, 5 days for chegues. There is @ T4 doy
money back guarantee if not sahsiied. Plsate sond SAE or IRCE with all enguiries

Make cheques/P.0.s. payable to GROUND CONTROL and
send to: GROUND CONTROL, Alfreda Avenue, Hull-
bridge, Essex SS5 6LT.

Tel: 0702-230324, (Mon-Fri 9-5)

=Access/Barclaycardno. O00000CO0DOCOOOCCEO0O
*Cheque/P.0./Cash.

*Delete if not applicable

Please send me: no, *STANDARD RAM PACK/

16K RAM PACK (S)

NAME —— .1
ADDRESS

£ PRESENMTS
Software from the south for the DRAGON and BBC Model B
ml:mcumputm
F WIZARD WAR
The mighty mages of the Tri-suns strive for supremacy in a
fearsome battle of skill and strategy!

DRAGON RIDER
Can you destroy the enemies [rom the sky before vour fiery steed
runs out of pl.rf

STAR TREK
A full version of this ¢lassic game, for the Dragon; features Faery P
Queen, hyperprobe, time travel, tractor beams and mone! i

VULCAN NOUGHTS AND CROSSES
Pit vour wits against the Dragon or vour friends in this three
dimensional game of logic!

TANKS!
Variable wind and terrain make this exciting two-player game a €+
challenge for everyone!

GAMES COMPENDIUM
A selection of games for all the family, including Blackjack,
Donkey Derby, Kingdom, Noughts & Crosses, Lunar Lander and £
Hunt the Wumpus! <)

All games £6.95 inc pkp.

RING NOW TO ORDER DIRECT!

27 Ditchling Rise, Brighton, E. Sussex. BN1 40QL .
Tel: 0271 £86454

Drscoum for and retal: send SAE fov catabge
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—NOW YOU'VE GOT YOUR SPECTRUM,
WE'VE GOT THE VERY BEST PROGRAMS

SOFTWARE SUPERMARKET

As soon as our Spectrum arrived, we set about playing all the available programs. And evaluating them. Did they work? Did they use the
colour and graphics well? Were they programs that we enjoyed and wanted to play again and again? Were they worth the money?
We've chosen, from dozens, just eleven. Too many programs we tried made little or no use of the sound feature. Toc many used the colour
and graphics features indiscriminately. The eleven we've chosen will make your Spectrum work, will make you glad you've got it. The
programs are exciting to look at and make intelligent use of the Spectrum features. To get the very best programs around, simply complete
the coupon below. We're testing new programs all the time, and if anything exceptional turns up, we'll send you details with your order.

Our selection service costs you nothing. And it can save you £££s. Instead of writing to lots of different people, write to us. We'll send you

all the tapes you want, usually within 48 hours of receiving your order.

Now... for the very best Spectrum programs, read on.

ZX SPECTRUM i e e e o e e e e e

51. GROUND ATTACK Arcade game thrills based on

‘Scramble’. Pilot your spaceship through up to 26 zones while
destroying missiles and fuel dumps. As you get better, it gets
harder. Staying power and quick reactions have kept us alive
for 10 zones. M/C, sound and colour. 16/48K. Silversoft. £5.95.

52 METEOR STORM Two different types of flying saucer and a
bombardment of meteors in this Spectrum version of asteroids.
The game has thrust and fire features - and it talks to you!

“One of the best arcade simulations on offer” - PCW. 16/48K.
Quicksilva. £4 95.

S3. GULPMAN .. .is the one cassette that I would buy...an
exceptional program” - FCW. In this all-machine code version you
can choose from 9 speeds and 15 different mazes - each requiring
a different strategy. Laser defence to help against the nasties and
a demo run of any maze. 16/48K. Campbell Systems. £5 95,

S4. INTRUDERS "High quality invaders” - Your Computer. "Fun
to play” - PCW. This version of invaders has good graphics, is very
fast, has a hold feature and enters initials of highest-scoring
player. 16/48K. Quicksilva. £4.95.

S5. LYNCHMORB This version of Hangman makes good use of
spectrum colour and graphics. Great fun, educational, and a
wonderful hanging! 16/48K. Bridge. £6.50.

S6. MAZE OF GOLD Amazing 3D perspective views as you
search the maze for gold. Machine-coded for speed. Can you find
the exit while still solvent? Good value. 16/48K. Gilsoft. £5.95.

S7 SPECTRUM ARCADE PACK Fantastic value. 8 really good
games on one cassette, using good colour and graphics. City
Bomber, Subhunt, Missile Commander, Lunar Lander 4 4 other
great games. 16/48K, C-Tech. £5.00.

SB. ESCAPE From the author of 3D Monster Maze and 3D
Defender, Escape is a maze program - with a difference. The maze
is inhabited by 5 very realistic dinosaurs and a Pteranodon that
soars over the maze and swoops down on you. Different skill
levels - the hardest is very fast indeed! 16/48K. New Generation.
£4.95.

59. VENTURE Great value this one - 7 linked games on one
cassette. Can you survive all 7 sections and collect the gold?
Goed use of colour and graphics. 16/48K. Bobker. £6.00.

S10. GREAT BRITAIN LIMITED You are Prime Minister of
Great Britain - choose your party and run the country from your
armchair! Can you control inflation and unemployment, or will you
have rioting in the streets? Watch the results come in on election
night. 48K only.Hessell. £5.95.

S11. SPECCHESSClever graphics produce beautiful chessmen.
From Artic, who game you the best chess program for the ZX81,
Specchess has 7 play levels, all legal moves, position analysis for
solving chess problems and recommended move option.

48K only. Artic. £9 45

ZX81 TOP OF THE PROGS e e e e e e

All programs require a ZX81 16K Ram
ZX1. TRADER Travel around 6 planets as an intergalactic trader.
4 x 16K chapters. Outstanding graphics. Pixel. £10.50.

ZXZ. ASTEROIDS Good M/C version of the original arcade game.

10 play levels, great swivel action. Silversoft. £5.95.

ZX3. ZX CHESS II Simply the best chess game for the ZX81. 7
play levels, all legal moves. Artic. £9.95

ZX4. OTHELLO A superb opponent. The best and latest version.
9 play levels. M of I. £6.95.

ZX5. SUBSPACE STRIKER You are captain of the spaceship
Swordfish. Splendid graphics. Pixel. £5.50.

ZX6. VENTURE 7 linked games make this good value. Can you
survive all 7 sections and collect gold? Bobker. £5.00.

ZX7. FROGGER Enchanting graphic frogs must survive moving
cars, logs, diving turtles and alligators! DJL. £5.95.

ZX8. ZUCKMAN The first and still the best ZX81 version. High-
score Hall of Fame. DJL. £5.95.

ZX9. PILOT Test your skill on this brilliant flight simulation
program, written by a pilot with helpful demo mode. Hewson. £5.95

ZX10. THE ZX ARCADE PACK A brilliant collection of fast-
moving machine-code arcade games. C-Tech. £4.95.
r---——-—————1

Please post 10: SOFTWARE SUPERMAREET,
87 Howard's Lane, London SW15 ENZ.

Please send me the following........(Ne.) programs for my
ZXB] 18K/Spectrum 16K/Spectrum 4BK. ['enclose my cheque/PO for
... made payabla to Software Supermarket
Address

. post code
Please complete carefully in block capitals. If we can't read it, you
won't get it. For 1 program, please add 20p p&p. 2 of mote programs
pép free. Foreign orders please add 20p per tape

|F"ru-; Ko Program Name Computs Prce Total

Add 20p plip if arder is only one tape

Total Order

(¥C3)
SOFTWARE SUPERMARKET !

L___---_-—_-J
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THE MICRO-PROFESSOR must be one of the
machines offering the best value for money in
single-board computers available in this
country at present. For less than £90 you can
acquire a Z-80-based computer with keyboard
and display on one board, a powerful monitor
program, space to wire additional circuits on
the main card and as much expandability as
you can handle.

Before 1 received the Micro-Professor for
review | had read only one previous article in
which the author moaned continually about
the inappropriateness of teaching computing
at machine-code level. He said that what the
younger generation needed was a broad appre-
ciation of computing based, where necessary,
on the use of high-level languages and that
machine code was irrelevant except to a very
few systems engineers.

This black-box approach to computers and
their application is adequate — so far as it
goes. If the machine you use runs much faster
than you need and if you have the resources to
purchase all the modules that you need, and if
you never need to stretch the high-level
language vou use, then all will be well. If, on
the other hand, you want to explore, and if
you want to use a computer for a new purpose,
something beyond other people’s experience,
then you must understand more about how the
black box is constructed and how it functions.
You may not use machine code in your new
application, but you are more likely to be
successful if you understand something of the
highways and byways of microprocessors.

The construction of a program in machine
code is strictly comparable to using an
ordinary Microsoft Basic. Both languages have
facilities for taking information into the com-
puter, processing data using conditional
jumps, calls to subroutines, comparison and
mathematical operators, and displaying the
results in a form that is intelligible to the user.

The Micro-Professor computer is 6.2in.
wide, 8.8in. deep from front to back, and just
under 0.75in. thick. A 2.25in. loudspeaker is
mounted on the board with the diaphragm at
the rear. There are 36 hard plastic keys on the
keyboard and the keys travel about 2mm.
when they are depressed. The keyboard
appears to be well-made and is pleasant to use
with adequate inter-key spacing.

Information display

Information is displayed on six 0.5in. seven-
segment Light Emitting Diode — LED — dis-
plays and the character set that can be
achieved using seven segments is shown in
figure 1. At the rear, right side of the board are
two 3.5mm. jack sockets for connection to a
cassette-tape recorder and a power-input
socket.

A 7805 IC regulator is fitted on a heatsink
and the manual says that the input voltage may
be between 7 and 24V. A 230V mains power
supply unit — PSU — is provided with
generous leads about 6ft. long, and this
provides 9V DC at about 500 mA.

The PSU was supplied with a 13A plug
already connected. The PSU became cool-to-
warm when the machine ran for several hours
in the course of the review while the 7805
regulator heatsink became too hot to touch.
The manual states that this will happen and
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explains that it is not a matter for concern.

In front of the power regulator is a bread-
board area that may be used to hand-wire your
own circuits. There is room for approximately
eight 16-pin ICs or a mixture of the wider
24-pin packages with some 14- or 16-pin ICs
and discrete components. 5V and ground rails
are distributed throughout the breadboard
area with convenient holes for a smoothing
capacitor.

The Z-80 Central Processor Unit — CPU —
is located at the rear left side of the Micro-
Professor board and there are three 24-pin
sockets for the Erasable Programmable Read
Only Memory — EPROM — containing the
fundamental operating program — the
monitor, the RAM supplied with the machine,
and one socket that may be used for either
additional RAM or another EPROM.

Like the Apple computer, a number of
jumper connections are available on the board.
These must be either cut, or connected to alter
the configuration to suit each of the various
chips that may be plugged into the spare
socket,

Unlike many other cheap — and not so

CONTRO

cheap — computers, there is no need to fiddle
about trying to connect wires to odd pins of
other components — the options on the Micro-
Professor board have been well thought out.

An 8255 Programmable Peripheral Interface
— PPI — chip is used to drive the LED display
and the keyboard. Two sockets are provided
for a Parallel Input/Output — PO — chip
and a Counter Timer Circuit — CTC — IC.
Finally, and very important they are too, there
are two standard, properly-designed, sockets
on the extreme left-of the board that carry all
the connections to the Z-80 CPU and the
signal lines from the PI/O and CTC chips.

The connections to the Z-80 form a bus that
will, in theory, allow you to expand the Micro-
Professor computer to a full 64K, twin floppy-
disc, business-orientated system.

If you want to expand the computer, how-
ever, you will have to increase the drive
capacity of the Z-80 bus. The data and address
lines are not buffered on the main board.
System buffering is carried out on the
EPROM programmer board.

The printed-circuit board is well made with
gold-plated connections, a green solder-resist
on both sides and the component locations,
and values silk-screened on to the top surface.

Two versions of the Micro-Professor com-
puter have been marketed in this country. The
original computer — MPF-1 — had a 2K
monitor only and this was extended in the
MPF-1B to include a 2K Tiny Basic. The
MPF-1B is now the only version that is avail-

MPF-] should fit the bill
John Dawson
reviews.

able and this costs £75 plus
VAT. The 20 monitor
commands represent a
reasonably comprehensive set o

facilities for entering, :xammmg]‘____—

running and correcting machine-
code programs. In addition to
the ability to enter data into a
particular memory address you
may load the Z-80 registers, and e
the alternative register set, with data before
starting to run a program,

The SBR and CBR commands Set and
Clear a single break-point to allow you to stop
a program at a specified address to examine
the status of the Z-80 CPU. The Move
command is intelligent in the sense that the
monitor calculates for itself in which direction
data should be moved to avoid corrupting the
memory. Other monitors of my acquaintance
are not so smart.

Relative jumps

The Delete and Insert commands will move
the data in the memory down or up one byte.
The delete command removes the data at the
address for which the command was entered
and the Insert command enters a no-operation
instruction — 00 Hex — at the address from
which the instruction was entered.

Relative jumps can be calculated using the
Rela command. The monitor assumes that the
current address is the start of the jump, unless
you enter a different number, and then asks

Even if by pest control you mea
programming robot mice, the

)
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: ‘ P for the jump
destination. The relative
offset is calculated and inserted
into the location following the jump
instruction. If the jump is outside the range
that the Z-80 can handle an error message is
displayed. There is no consistent way of
recovering from ecrrors except to reset the
computer; this is acceptable in the Micro-
Professor as the Reset key does not destroy
existing programs or dara.

The tape Read and Write commands are
easy to use and the method of setting the start
and end addresses for the block you wish to
save 15 consistent with other block commands
in the monitor.

The level control for the tape recorder is
excellent; there is either sufficient signal from
the tape recorder or not enough. When the
output level from the tape recorder is high
enough, a Schmitt trigger in the computer
operates and the input signal can be heard on
the loudspeaker. When the volume is low, the
trigger does not operate and there is no sound
and no input to the computer memory.

Programs that you save on tape may have
file names consisting of a number between 0
and 255, and the monitor will search through a
tape until it finds the correct program. When

you have loaded a tape file you simply press
Go and the computer executes the program.

The monitor is easy to use and allows good
access to the Z-80 flags and registers. For
example, most of the other computers 1 have
used print the CPU flag register as a hexa-
decimal value — E5 would be typical.

The Micro-Professor presents information
about the flags in exactly the form you want it
— in binary — 01100010, so that you can tell
whether a flag is Set or Reset.

The Basic is pretty basic. I understand that
it was added to the monitor EPROM in order
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Figure 1. Display format.

to counter criticism about machine-code pro-
gramming for young people. Well, it does that
and it has two instructions that make it very

8 useful for controlling the PIO and CTC chips.

Two variables are reserved to access the
Z-80 ports and RAM locations:
LET M 3477 = 750

stores the wvalue 750 at the decimal
other way in this form:

' LET A3 = M 3991

which will get the value stored at
L RAM location 3991 decimal and store
" it in variable A3.

There are similar instructions for the P
variable which relate to the Z-80 pon
addresses. The Micro-Professor instruction is
only a convenient Deek and Doke alternative
but the P instruction is an original and useful
1dea.

When you are programming in Basic the
machine takes a single keystroke as the input
for a whole instruction. The keywords are
printed on to a template which slips over the
original keyboard.

There are three manuals for the Micro-
Professor computer and a fourth which des-
cribes the Tiny Basic. The Micro-Professor
manuals total 300 pages of information about
the hardware, the software, and a series of
experiments and other programs. Whar is
there left to say abour Oriental English?

The Micro-Professor manuals are no worse
than many others and it is usually possible to
figure out what the author intended to say.
They are unsuitable for a first-time user who
needs the constant reassurance of accurate
documentation if she or he is to cope with
unfamiliar and complex concepts.

The monitor listing is a fully-commented
source listing and it would be very easy to
modify the monitor by changing bytes here
and there before “blowing” it into another
EPROM.

The listing takes 51 pages for 2K and most

of the useful subroutines start with a des-
cription of the function of the routine, a note
of the input that is required, the output in
various conditions, which of the Z-80 registers
are corrupted and which other subroutines are
called. The monitor and its documentation is
up to the standard of one of the original Intel
evaluation kits — very good,

The Experiment Manual covers the software
and hardware and includes a full description of
the CTC chip and its use. The Japanese
English is much less severe in this book and 1
think that large sections have been written for
native English speakers. The Users’ Manual
includes a full set of circuit diagrams for the
computer and an adequate and reasonably well
set-out explanation for each of the monitor
commands.

One of the options for the Micro-Professor
computer is an EPROM programmer board.
The board is constructed to the same high
standards as the main computer. A 40-way flat
cable connects the EPROM board to the
Micro-Professor and there is an extension
socket on the second board to allow the Z-80
bus, now fully buffered, to be connected to
additional equipment. The EPROM pro-
grammer will handle six types of EPROM and
changes to the pin functions are made by the
software — there are no “‘customising” plugs
to lose. Clearly, once you have written and
debugged your program, you can fix it in an
EPROM and plug that into the spare socket
on the main board. The programmer has a
separate PSU for both the ordinary 5V supply
and the 25V used for programming the
EPROM chip:

BThe Micro-Professor hardware is
excellent, provided you can manage
with the single-location, six-character
display.

MThe Z-80 CPU is a good micro-
processor to program in machine
code as the high-level instructions for
Biock Move and Compare operations,
and the 16-bit register operations,
allow more productive programming
than the 6502,

B The plug connecting the 5V supply to
the board became intermittent a
couple of times and | would want to
replace that with something more
solid. With that exception | have
nothing but praise for the hardware.

B Someone must be writing a Tiny
Forth for the Micro-Professor. Rather
than attempt to fit a limited and ele-
mentary Basic into the remaining
space in the monitor | would like a
series of useful subroutines — delays,
P1/O control, printer interface, inter-
rupt-driven timers working in the
CTC, simple maths operators using
RPN, and so on — which could be
linked to form more complex modules
within a user's programs.

B The Micro-Professor is both a serious
tool and a lot of fun for anyone with
an interest in low-level, real com-
puting. | hope to buy a Micro-Profes-
sor and use it, battery-operated, on
my commuter train.
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TRADER Aurrilogy of 16K programmes that
combine to give an epic 48K graphic adventure. As a
galactic trader, you deal with some very bizarre
customers indeed. Will you live to tell the tale? ZX81
E10.50. VIC20 E18.50 tape or disc).

SUBSPACE STRIKER Our top selling, big
screen graphic game. \With your deadly Antimat
torpedoes, you unleash havoc in the Federation
spacelanes and try to dive back to the safety of
subspace, fast. ZX81 £5.50. VIC20 £9.50. 16K.

STARQUEST A voyage of discovery and
adventure in the cosmos. With the help of your
onboard computer, you seek a habitable planet amidst
the perils of deep space. ZX81 E5.50.VIC20 £9.50. 16K.

ENCOUNTER Would youknow what to do if
you encountered extra-terrestial beings? In this
adventure, you are snatched off the Earth and the
space invaders play YOUI ZX81 £5.50 VIC20 £9.50. 16K.

ZOR  Battle of the robots. Fight for survival in this
action-packed strategy game. Megajoules of destructive

energy in a futuristic duel. ZX81 £5.50. VIC20.£9.50. 16K.

IT I& FUuLL OF BRUATIHG ROBOTS.

aeoansn CET -

And now for the big plcture.

PIXEL POWER Atlastitis easy to create your
own custom characters on the 8K plus expanded
VIC20. A graphics workshop packed with useful
features like Create, Amend, Save, View Set. £9.50.
Refreshes the pixels that other programmes can't reach.
|See Pixel Power in action in Trader and Subspace Striker)

HARVESTER Reapyourrewardinthe
Boosterspice fields around the planet Delta. A cut-
throat strategy game for 2 to 4 players for the
unexpanded VIC20. £4.50.

BRAINSTORM The telepathic emissions of the
friendly Psions can wreck a human brain. Can you get
our three space explorers across a river of nasty goo
without blowing their minds. Unexpanded VIC20.£4.50.

GUITARPIX 1 Forthe VIC20 owner who wants
to play the guitar. The first of a series that shows how
to tune the guitar and demonstrates some elementary
chords. Unexpanded VICZ20. £4.50.

== PLEEE

for more details.
Pixel Productions 39 Ripley Gdns. London 5\%/14 8HF

s nn-vr ATON new

II.L lBT II]-H PACKED M/CODE ARCADE GAMES

P =

ALL I2K RAM
PRICES INCLUDE _P&P. FAST 2 DAY DESPATCH!

micromania
14 LOWER HILL RD. EPSOM. SURREY.

Spectrum

Fast Action Games

inMachine Code ZX81

TREASURE HUNT (Spectrum] Explore one of the 29 mazes in search
of treasure and grab as much as you can before the time limit. This game
can be played with or without moving obstacles; with ohe player, two
players in opposition, or two players in parership; and with part or all of
the maze visible. There are 144 variations of this fascinating game and
even the game selector is fun to use.
HUNT (16K ZX81) A ZX81 version of Treasure Hunt with 48 variations.
X-MEN (16K ZX81) The only Puckman type game with all these
features: true gobbling action, bonuses, arcade type maze, 3 lives,
graphic display of lives left, 4 monsters, a den, booster buns, high score,
CONtNUOUS ON-SCreen sconng.
UFO (16K ZX81] A fast moving space game in which you must defend
the Earth by destroying all the UFOs and spy satallites while your
moving force field gradually gets worn away by the alien bombs.
TRAP (16K ZXB1) You control a moving wall and try 1o surmound your
opponent (computer or hurnan] before he surrounds you. There are 3
speeds and garmes can ba played with a border or wrap around screen.
£4.95 PER GAME ON CASSETTE

m FREEPOST

(no stamp required)
SOFTWARE CAMBRIDGE CB3 78R

Tick garmes requinod | X-MEMN

[] TREASURE HUNT LFQ
HUNT TRAP

MAME

ADDRESS.
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RESPONSE FRAME

Do you have a problem? Your manual is
incomprehensible or you just cannot get the
hang of that programming trick you tried —
whatever it is, Tim Hartnell will do his best to
answer your queries. Please include only one
question per letter and mark them “"Response

Frame''.
ATOM UPGRADE

B I am the owner of an Acorn
Atom, and I am thinking of
upgrading it to BBC Basic. If 1
did this, what could be domne
about the great difference in the
keyboard?

Would the upgraded Atom
then be able to use BRC sofi-
ware, and above all, how much
does it cost and is it worthwhile?

Andrery Bariow,
Wardle,
Letcestershire.

THE FIRST THING to remember is
that adding a BBC Basic ROM to
your Atom will not turn it intoa BRC
Microcomputer. The ROM will not
allow your Atom to load BBC
software, and is not compatible with
BBC graphics and sound. It costs
around £50, and whether it is worth
it or not depends on if you wish 1o
use the computer primarily for
things like games, where sound and
graphics are important. or if your
interests are more in the line of
things which will be catered for by
BBC Basic. The upgrade ROM does
not demand a BBC keyboard, but is
designed to use the standard Atom

keyboard.

HARD TIME

B Ihave been trying to work out
a program for my ZX-B1 to
determine the time difference
between two times such as 9.17
am and 3.34 pm, to work out
which is earlier or later. I would
be pleased if you could suggest
an approach.
Malcolm Young,
Dunedin, New Zealand.

IT 15 IMPORTANT 1o remember, in
any program in which you are
comparing quantities which are
made up of units with different
values such as pints and gallons, or
hours and minutes, that the values to
be compared must be rendered down
to 2 single unit. You must also
establish a common input format, so
the computer knows what to expect.
This can be done fairly easily with
the ZX-81, because of its simple
string handling. My suggesied
program follows. It needs input in
the form 09.37 am or 12.04 pm. It
then — line 40 — works out the
value — as a number with a decimal
point — of the time, adds 12 to the
whole number to the left of the
decimal point if the seventh element
of the input string is a P, and then
converts the number into minutes,
comparing the two minutes' totals.
The original strings are then used to

print out the final information. A
similar approach can be used when
comparing quantities made up from
units which are not exact multiples
of 10 of each other. You will see that
this program also allows you to work
out the difference in minutes
between two times, simply by
subtracting one A(Z) from the other,
and taking the ABS of the difference.
Here is the program:

DM A 12,81

DM A (2}

FORZ=1TO 2

INPUT A% {Z)

LET A (Z) =VAL (ASZ) (TO 5]
IF AS[Z.7)="P" THEN LET A
(Z)=A {Z)+12

LET B =INT {A[Z))

LET A (Zl=60"8 + 100°A (Z)
-60"B

MNEXT £

IF A 1) >A (2) THEN PRINT
A% (1);" IS LATER THAN *;

A% (2)

IF A (1) <A {2) THEN PRINT A%
(10;" IS EARLIER THAN “; AS (2)

88 28 B&8Bamsz
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LOOSE PLUG

B In the August 1952 Response
Frame, a letter was published
from P Bradbery of Kent who
wanted to know what to do about
the loose 9V de input plug on his
Sinclair ZX-B1.1 have en-
countered this problem before,
and solved it by opening up the
computer and bending the metal
strips on the input socket, so that
the plug will fit into the socket.
This repair will need to be
carried out every few months,
but is much quicker than buying
a new socket as was suggested. 1
would also recommend that the
plug should only be pulled out of
the socket when necessary,
because the more the plug is
removed, the more often this
repair will need to be carried
out.
Dawid Bluxron,
Lesbury, Ainwick.

THANKS FOR THE suggestion, which
we are pleased 1o pass on to other
readers who may be facing the loose
input plug problem. But remember,
this may infringe your guarantee,

PET TO ZX-81

B I am trying to convert a
program written for the Pet to
run on my ZX-81. However, I
have come across the following
problem with a multi-line
statement:

240 IF T=1 GOTO 270: L2 L*PC:

LET L1 =MB2
How would this be translated

into ZX-81 Basic, taking into
consideration the possibility that
the answer may be true or false.
What happens?

Martyn Brinton,
Harwich, Eszex.

IF THE FIRST statement — the If — is
found to be false, the computer
moves automatically to the next line,
so the rest of that line i5 not
executed. You can solve this by
either having a string of IffThens,
repeating the condition before each
one, of by inverting the statement,
so it reads:

IF T<> 1THEN LET L2=L"PC

IF T<> 1 THEN LET L1=MB2

You could also follow through the
line, working out what each element
does in response to the first IffThen,
and jump over the non-operative
statements with the first IfThen.

For example, your Pet program
might read:

20 IFT=1 THEN Zug: X=5

30 ¥=2"T+X

The ZX-8]1 version could be:
M IFT<>1THEN 25

NO JOY

B 1 bought a Commodore joy-
stick to use with my Vic-20, but
to my disappointment, there was
no information on how to use it
with the stick. I went back to the
dealer, but he was not able to
help me. How do [ rewrite my
programs to use the joystick? I
am unable to break into com-
mercial software programs to
see how they do it.
Andrewn Cunningharm,
Coundon, Coveniry.

COoMMODORE HAS recently released
a book, the Programmer’s Reference
Guide which explains on pages 246,
247 how the joystick works. It also
gives a seven-line routine which
reads the joystick, converting its
output into numbers which you can
add to Poke locations to move things
on the screen. The book, which costs
around £10, includes a wealth of
other information, and would be a
worthwhile purchase for anyone
who is interested in serious pro-
gramming on the Vic.

ADVENTUROUS

B Would you please
recommend a book on writing
Adventure games. [ would also
like to know if the ZX Spectrum,
which [ intend 1o buy, would be
suitable for this type of game,
and if it is really suitable for a
first-time user?
Gerard Hayes,
Finglas East, Dublin.

I po wOT ENOW about any books
primarily on writing Adventure
games, although Your Computer runs
articles on associated topics from

time to time. However, there is one
recently-published book Dicing woith
Diragons which explains the mech-
anics of role-playing games wvery
well, and will give you many tips
which you can convert to computer
games, Other useful sources of ideas
include the Puffin book The Warlock
aof Firetop Mowntarn, and the specialist
magazines The Gamer and The War
Machine, The latter is not a glossy
magazine like Your Computer, but is
photocopied each month, and you
can get details from Emjay, 17 Lang-
bank Avenue, Rise Park, Notting:
ham, NG5 5BU. The Spectrum 48K
machine ‘enables quite elaborate
Adventure games to be constructed.
The compurer is suitable for a first-
time user, so long as he or she is
willing to 'take things slowly for the
first few hours in finding his way
arcund the keyboard.

VIEWDATA QUERY

B [ have recently ordered a ZX

Spectrum and would like to

know if I can receive Oracle and

Ceefax on it. If so, how much
would it cost?

A T Bolam,

Rytor, Tyne and Wear.

You caxnoT GET the BBC and ITV
services that are transmitted along
with the picture, via an external
computer, without an extremely
complex, and therefore unreliable
and expensive, arrangement. There
is little chance that anyvone would
bother trying 1o produce such a
device, as you first need to receive
the broadcast signal, interrupt it w
extract and decode the Ceefax
information, then feed it back into
your television set. If, however, you
are interesied in Prestel, which is
Ceefax-like information sent from 4
computer over the telephone lines,
then the answer is " Yes, shortly". A
number of firms, including Sinclair,
are working on Prestel units.

COMBAT
DURATION

B Could you pleasc tell me how
to access the timer on the ZX-81,
s0 it can be used in games to
work out how long, for example,
a player has managed to fight off
the aliens?
Jokn Maddock,
Holsworth, Devon,

THE FOLLOWING PROGRAM will
emulate a stopwatch, and print the
minutes and seconds elapsed. You
can use parts of the program
wherever needed. Note thar the first
two lines reset i, and must be
included.

10 POKE 16436,255

20 POKE 16437, 255

30 LET TIME (65536 — PEEK 16436 —
256°PEEK 164371/50

40 PRINT AT 11, 12; INTITIME/ 601;
"INTITIME= INTI TIME(ISD)
"ﬂ:l]:“ e

50 GOTO 30 |
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ZX SPECTRUM POCKET BOOK

“"£6.50

Programs

® (Castle walls; boiling oil and lovely slurping
noises

® Great Fire of London; try and change the
course of history

® Chase; outwit the pursuing robots and lead
them to their doom

® Truly amazing; generate a new maze puzzle
every go

® Reversi; the classic oriental strategy game
with board screen display

® 3D Maze; race against time and three
dimensions to escape.

Also Available zx81 Pocket Book 138pp £5.95
Z X80 Pocket Book 128pp £4.95
Atom Business 110pp £7.50

Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair
Learning Lab, turns his attention to the ZX Spectrum — the book you have been
waiting for! All the material in the book is totally new.

Hints & Tips

Discover new ways of using PRINT; INSTR functions,
VAL, PRINT USING, hexadecimal conversion, upper
case conversion, load and save arrays. BEEP with sliding
tones, automatic scroll and how to use all the machine
features within machine code.

Machine Code

All the tools you need to write machine code effectively.
Graphics tool kit — debug monitor — symbol assembler
(with labels, all ED commands, ORG statements, forward
and relative jumps) — disassembler (with label assign-
ment); now you can really dig into the Sinclair ROM!
This section alone would be stupendous value for money!

Cassettes Spectrum games as opposite £5.00
Spectrum machine code as above £5.00
1 Nowotnik Puzzle, Demolition & Tenpin £5.00
for ZX8 3 Adventures: Greedy Gulch,
Prices Magic Mountain, Pharaohs Tomb
include VAT ZX81 Pocket Book Casselte

£5.00
£5.00

PHIPPS ASSOCIATES

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item.

OF M

-

Complete the coupon
today!

Please allow 28 days for delivery

| enclose cheque/P.O.forg ...

BN ... o mssras bEata =

ICROPROCESSORS

A low cost tool forlearming, teaching & prototyping.

" "Micro-Professer is 2 low-cost Z80 based microcomputer which provides you with an
interesting and inexpensive way to understand the world of microprocessors and utilise
their unlimited potential.

Micro-Professor is 2 complete hardware and software system whose extensive
manual gives you detailed schematics and examples of programme code. A superb
learning development tool for students, hobbyists and microprocessor engineers, as
well as an excellent teaching aid for instructors of electrical engineering and computer

ZB0 CPU, ZK RAM., 2K monitor, 24 1/0 lines, LED display, cassette interface, CTC/PIO
facility, 2.25" speaker, three manuals, 36 keyboard. Options include; EPROM board,
speech board and printer board

Please send or telephone for full details.

Please send me:  Price Oty p&p
Micro-Professor  £79.95  £295
SSB-MPF board £E69.95 £2.95 sClence courses.
EPB-MPF board  £84.95 £295 | Technical specification
PRT-MPFboard £74.75  £295
Total

Dept A FREEPOST EM463 (No stamp required)
99, East St, Epsom, Surrey KT17 1BR.
Telephone 03727-21215. 24hr phone service.

£7995....

FLIGHT ELECTRONICS LTD. Flight House, Quayside Rd, Southampton,
Hants SOZ 4AD. Tel: (0703) 34003/27721. Telex: 477793.

Mail order only @ Trade enguines weicome @ Bulk crder discounts @ Prices include VAT
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of

FINGERTIPS

method of finding the general
solution to a diophantine equation
ax + by = ¢, but that is another
story.

An intriguing calendar program
has been written for the Casio 602
by D Cass of Stockport. The user

required. Pressing EXE sets the ball
rolling and you are advised to go and
have a cup of tea as printing takes
about nine minutes.

The program works like the
calendars found on watches. A fixed
format, as shown in figure 1, is used

any of your ideas. Your Computer pays £6 for
each of your contributions published.

LasT MONTH saw the first large scale
meeting of the newly-formed UK.
branch of the Hewlett-Packard PPC
users’ club. As many of you know,
the PPC users’ club has been very
active in the States for quite a few
years. It seems appropriate that HP-
nuts now have an avenue for venting
their energy. [ hope to report some
titbits from the day-long meeting in
the next issue. But, be warned: the
conversation became very esoteric at
points.

Until then, if you are interested in
the club and its newsletter, the man
to contact is: D M Birch, Astage,
Rectory Lane, Windlesham GU20
6BW.

My request for a larger variety of
programs getting away from the war
games idea has caused a welcome
flood of more novel approaches.
Long may it continue.

Firstly, canny scot Andrew
Simpson from Perth feels that the
program we published in the October
issue was a bit naive. This was an
artempt to approximate any irrational
number by a series of more and more
accurate fractions of rationals.

The following TI-58 program
generates successive convergents of
the development of R = a/b as a con-
tinued fraction, according to Euclid.
To run it, enter R, press RST RJS.

For each convergent, the program
displays the actual error E. To see
a and b, press RCL 04 RCL 05, To
see q, the next element of the con-
tinued fraction, press RCL 07. To
continue, press R/S.

Note that R represents Real. In
this respect, Roy Sirl's program is,
of course, a misnomer. Whatever the
value of the input number, it is by
definition a rational number — even
the Cray 2 can handle only rational
approximations to irrational numbers
— and it may well be equally
important to know, for example,
that:

R =ab= 21648/513239 = 3/
with an error of 7.2393/105.

Note; a.b = (10** -1%9. So, the
idea that, in computer terms, irrat-
ionals are somehow different, is
erroneous and generally misleading.

Incidentally, the Euclidean algo-
rithm is ideal for finding the HCF of
two integers a,b; the following pro-
gram uses only one register. To run
it, enter a, press RST RJS, enter b,
press BUS (a and b may be entered in
any order):

LOC
000 STO 1 2/CP ISBR
003 { CE-({ CE+ RCL 1)
Z/INT = RCL 1)
018 2/% =T 026 2/EXC 1 GTO 0 04
026 RCL 1 R/S RST

For example, (958 581 817, 543
065 519) — HCF = 47293, 12
scconds. It is also the basis of a

and the days of the week adjusted
accordingly. The 31, 30 or 29 on the

operates the program by pressing
PO. A prompt “Year?” is displayed

and the user enters the year {continued on next page)
Souvrce: The Universal Encyclopedia of Mathematics (Pan)
Euclid’s Algorithm: Every rational number a/b can be developed as a continued fraction:
alb = g + 1 where: a do-b aigld
T b - oy o
ﬂg-* ...... = ggr = Iy
Qn.y *+ 1 fed Qffn=1 = ¥y
Q- =1 = Qn'n = 0.
i.e. for all rational numbers — and all rational approximations to irational numbers — the remainder tends to 0.
The Program:
Parr 1 (000-015) initialises the variables:
Rg =R | Ry =8,3=0 Ryy=2,y=1
Rog = bz =1 : Rgg=byy=0
Rg=mz=R ; Rog=rp1=1 i Roy =Gy

Parr 2 (016-035) evaluates the nth term of Euclid’s algorithm:
fn = Moz = Opet-fne1 Where: go. ¢ = INT lr, 2/r,. 1)

Part 3 (036-064) evaluates the elements of the nth convergent:
3, = 8,2 + Gn18py ¢ By = Bng + Qyq.Bpg

Part 4 (065-end) calculates and displays the actual error of the nth convergent:
E, = (a,/b,) =R.

The generations are updated during processing, i.e. a_ and b, are in Ry, and Rgg, r,, is in Rgs. The nth term of the
continued fraction, G, 18 in Rgy.
Nota that if R<1, gy = 0.

and that B>r>r>1g> ... >0

TI-58 Euclidean convergence program by A M Simpson.
[Evaluates successive convergents a,/b, for Real number R)

KEY LOC CODE KEY LOC CODE
STO 000 42 { 036
0 001 o0 RCL 037 43
STO 002 42 1 fuic::} o
3 003 03 = 039 85
CLR D04 25 RCL D40 43
ETO 005 42 4 041 o
1 006 o STO 042 42
sSTO 0oz 42 1 043 0
05 008 05 * 044 65
1 009 m RCL 45 43
STO 010 42 7 046 o7
2 on 02 ) 047 &4
STO 012 42 STO 048 a2
4 013 04 4 049 04
STO 014 42 - 050 55
& 0156 1] { 051 53
RCL 0e 43 RCL 052 43
3 07 03 2 053 0z
- 018 75 + 054 85
{ 019 53 RCL 055 43
CE 020 24 5 OhE 05
= 021 55 STO 057 a2
RCL 022 43 2 058 02
6 023 06 x 058 65
| 024 ) RCL 060 43
2nd INT 025 53 7 D61 o7
570 026 42 ) 062 o4
7 027 a7 8STO 063 42
% 028 65 5 064 05
RCL 029 43 - 065 i+
6 030 06 RCL 065 43
= 031 95 0 067 00
2nd EXC 032 48 = 068 95
(] 033 06 R/S 069 L 1|
STO 034 42 GTO om 61
3 035 03 [ on 00
16 0r2 16
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fcontinued from previous page)
rightmost column are removed
gccording to the month being
printed and whether the year is a
leap year or not.

FINGERTIPS.

1. (v 2] 16 2 2
2. 0 16 2 30
3 10 17 24 31
4, n 18 ]

5. 12 18 26

6. 13 20 g

i 14 21 28

Figure 1.

Zeller's Congruence is used to find

the day of January 1, knowing the
year. Knowing this P9 prints out the
name of the day. The dma for the
printing of the actual month itself is
held in memories 10-16. Each
memory holds the information 1w
print one row; there are seven rows
in all — see figure 1.

The data is decoded by masking
the integer part of the number,
printing it, removing it from the
original number, then multiplying
by 100 to reveal the next number.
For example, the first row is held
in memory 10, that is, MI0 =
1.08152229. Femoving the integer
part gives 1, subiracting from the
original number leaves 0.08152229,
The 1 is printed, and the remainder
multiplied by 100, giving 8.152229,
The process is repeated until zero is
reached, and the next day and row
dealt with. P2 takes care of the
removal of the 29, 30 and 31 from
memories 14, 15 and 16 respectively
— depending on the month, Copies
of memories 14, 15 and 16 are held
in 17, 18 and 19 so the original con-
tents can be replaced at the start of
printing each new month. P6 and P7
takes care of printing the names of
each month. PO handles all the diny
work.

Finally, Albert Bale of Warrington
appears relieved that we have pro-
grams for the more modest CBM
PR-100.

This normal distribution program
computes the area under a normal
distribution curve from k to infiniry,
where k can take any value above or
equal to the mean of the distribution.
Since the curve is symmetrical about
u, and since the total area is 1, any
area can be found.

If the distribution of interest has a
mean and standard deviation, and
the value from which the arca is
required is k 1s above, then load the
program and calculate manually

( ﬁ

fractional part in M1 and the integer

part in M2. Enter 4.3756634% 102
cihl

in M3, This is 3337 the distribution

+ 165 Enter the

using (¥a+%4)331 — the values
chosen to give the best accuracy
without overflowing the machine
capacity.

Run from 00. The required area is
displayed when the program stops.
If the required area was that up to k
from -00 then subtract the result

PROGRAN LIST B0T0% “3danuary” s P9
HoE-19,F-1F Si2sters 60706 11 MinF GOTOR L

LBLY LBL2 LELe
e P 1 482 *iFebruary” “Sun”
8 Hingd HREZ - 13 = x=8 28 MinF 6OTOS 80709
“YEAR 7" 50708 LBLY LBL1
HLT 6003 “March” “Kon™
= CALENDER :#" LBLY 31 MinF GOTOR 60709
B5BP4 _ ver{T6sters LBLY LBL2
= 2 18% = KinB3 INT “heril” “Tye”
Hinld H-83 =4t Pl 18 HinF GOTOR 60709
NRED x 2 1BX = Nin@3 HEBL = < T = FRAC x LBLS LBL3
- (MBI = 4) INTx 7= HNindl “ilay” “Hed”
4 = y=0 80703 =81 1steps 31 KinF 6OTOR 0109
HRH-IHEH-#I ey P LELE LH.‘
INT % 4 = x=B GOTO3 3 King% 3 June” Th
| HinlF GOTO4 HELT MinlB 38 MinF 60TO8 60709
LBL KR1E Minl] LELT LBLS
8 MiniF HR19 Hinl2 “3uly” SFpi”
LBLY nm - 2 = x=B BOTD4 3 MinF 60TO8 80709
1 N85 = 31 = x=8 60705 LbLe LBLE
29 + HRET + ( HRHI ,;':T i Rusust” oy
4 ) INT ¢ ( NRG4 = LBLY 31 WinF 60708 LBLS
) IHT - 2 % MR@4 = 3 Hindd GOTO1 LBLS oo filsters
i;;{#iﬁ ; { Eﬂﬁ 1) LBLY4 ?gﬁfr}*ﬁ”" HENORY LIST

Xi= =

LN iF 34 T2 Tt NB-19,F~1F S12sters
LBLS LIENP T 4= B-10 HREZ xaF Hag= i1,
G3oPe LBL2 gobPT Hai= 3
KREY + e i 2= 13.
G5EP1 JEIP T #- K11 E8BP4 Hil= 8.
65BP2 LBL3 i Hig= 19,
18 Minbl | 189 ChE KiS= 3. 141592654
LBLS 3 | ERF 7 #/- K12 voei345teps Nik= B,
§58P9 LBL1 4 0] N07= 1. 141592654
IHD HREE Mindé ve s @595 tens 9 %82 IHD BOTOZ Neg= 3.141592654
[HT ¥8e 1% “; Oc tober” oF = 3
“HT . SAYE invEXE I NinF GOTOR Hig= 1.88152229
K-86 s Blllsters LBL? M= 2,8916233
HRBE x 2 10X = NinBe 1 jovesber” Hi2= J.10172431
=8 GOT0R 3 PR 36 WinF GOTOR K=  4.111825
0107 i LBL3 Kid=  5.121926
LBL8 65EP4 & Decenber” HS= 6132827
o P o 31 MinF Hle=  T.142128
B5EPY 18 MinF LaLd Kl7= 1.8815122%
1 K80 el HRB2 x2F GOTOR 3 W2 Blg= 2.8916233
5EP1 D 60702 vorBS4steps M= 318172431
HReE - 17 = =R B! RiF= |
D Cass of Stockport’s calendar program.,

from 1. For a standard normal distri-
bution u=0 and é=1 :u"isd—' = k
The program is generally accurate to
four places of decimals.

A population of manufactured
items has weights which are norm-
ally distributed about a mean of
100gm., with a standard deviation of
10gm.

Find the proportion of items
which have weights between 70gm.
and 80gm.

Now the program only computes
areas for values above the mean, but
since normal distributions are
symmetrical, a similar area lies
between 120 and 130gm. S0 we
compute the areas from 120gm. 1o
00 and from 130gm. to 00, and the
required area is the difference
between these areas.

For the first value, 120gm., k =
120, so computing

(-’-‘iﬁ xV3L, 165)

gives 183.1934. The fractional part
goes in M1 and the integer part in
M2. A useful key sequence is

MIFINTM2MR 1 FFRACM |
Store 4.3756634x102 in M3 and
run from 00. An area of 0.02277 is
given. Bepeating for 130gm. — no
need to reload M3 or Goto 00 manu-
ally, the program does this — gives
an area of 0.00134. Values far from
the mean take a long time to run.
Hence the required ares is 0.0214,
that is, a proportion of 2.14 percent.

Albert Bale’s normal distribution program.

0 1- 2 3 4 5 6- 7-
-0 1 6 2 F 6 MR 0 9
= 8 MR + M- 6 3 MR

-2 5 1 [ 2 - - 9

-3 - X MR - SKIP ; GOTO

-4 MR ( 2 M GOTO 5 1

-5 2 3 + 9 6 = 3

-6 - 3 1 MR 1 - MR

=7 SKIP 1 = 2 MR R/S 1

-8 GoTO - + 9 GOTO  GOTO

9 6 MR 1 1 X 0 4

|
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PC-1500
COLOUR
COMPUTER
Probably the most
powerful ~ocket
computar on aarth
THE HARDWARE

The PC-1600
extendad BASIC Imauagu and 15KW

11.5K, all maintained

lmandlbhm
Mwmnﬂmhﬂwm Up to 36
separate programs are immediately accessible and there are advanced
programming capabilities with PEEK, POKE, CALL etc., 1 & 2 dimensional

lrrmlmmrnm Théra is a full range of text manipulation and the
-

QWERTY typewrit kayboard offers upper and lower case letters on
the 26 character LCD which doubles as a 1,082 point mini-graphic display
with BASIC ram control. A tone generator and clock, calendar, alarm
and stopwarch functions are built-in and, under BASIC control, can be
incor in programs.

The CE-150 is a high resolution (500 = 200), 4-colour printer/ plotter, with BK
bytes Graphics BASIC. The B type sizes allow a variable line length from 4 to
36 characters. The CE-150 can print virtually any dravwing wath full conir of
up, down, left and right printing. There are two cassette interfaces (for

!ée&ﬁaglmmmmm condrel, bl

ThPﬂ!EﬂJhlllEﬂ-huurh.tuwlﬁi withEA‘lEDmndanr ion
and the CE-150 has a bullt- lnrm:hnrgnbhbamwandmwﬂhﬂ -150.
PRICES (including VAT and FREE software voucher)

PC-1500 Computer plus £20 software voucher ........covviivans £169.95
CE-150 Colour Printer/Interface plus £20 voucher. . ... ... ity T ..£149.95
CE-155 BK RAM Expansion module plus E10voucher. . ............. £79.95
CE-150 8K RAM/ROM with battery back-up plus £10 voucher . ...... £89.95
CE-1562 Custom Cassette Recorder plus ESvoucher ... ....covvwvnn- £39.95
CE-153 140-key Software Board plus E10vouchar . .....cconvneriin £79.96
CE-158 RS- ﬂc lnmwﬂlgl‘ui £20 voucher . e g £149.95
on request with only
THE SOFTWARE

S CE-15A Applications Program Tape. .. . ......ccovvnnincnnas £14.95
MICROL 15]:' EXECUTIVE OS5/1 Ready-to-run, full feature Database, with a
wide range of customising features enabling you to create your own
business applications programs (eg: stock control, rnaihglirulmn-ﬂ:t;
MICROL 1500 PROCOS Solve all kinds of number-based problems in just
minutes, even if you have never programmed a computer before. Handling
up to 256 iterns of data simultanecusly, “Visicalc-type' features help you
efmmmnﬂmnfmnwmdam anahwtrmdnandmt‘%%
MICROL 1500 STATIX Statistics for the 1600, Automatic calcul Ia:lion ' nrl'
mean, standard deviation and linear regression. .. .....cccoiiieieias
BC EﬂFrWARE 1600 PROPAC 1 A set of sasy-to-use routines for
gavﬂnmmt with: Renumber, Recrganise, Dnlnw Analyse and pm?nm
CIOB o0 i 0 v nian s A o T T o e e 7 A e T T
Brochu

CASIO PBT100
£69.95
Learn as you go

LEARN with the

Personal Compu

ograms supplied, nrdwﬁupywrmm for business or home use,
axciting games.

keyboard, upper and lower case dot matrix d . Up 10 544

program steps/S34 memories, to 1,568 steps/ m, all

E;L‘rmcmd A truly pocketable 5.8 x 71mm. Waeight, 116g. 360 hours battery

OR-1 1K RAM expansion module £11.95. FA-3 Cassette Interface £22.96,

inners manyal *'

USE AND LEARN Vol. 1. 25 BASIC PROGRAMS on cassette + 100 PAGE
BOOK. Professionally written, packed with practical idea, hints and m}%

USE AND LEARN Vol. 2. 30 MACHINE CODE ROUTINES for high
raphics, and serious programs. On tape + 50 PAGE BOOK ... . £9.95
HE DATABASE PRACTICAL. POWERFUL, RELIABLE. Written in

machine code and BASIC. Automatic sorting. "Free Form’' with one-key

search. Capacity: Inside 48K. 30,000 characters = 1,000 screen lines =45 full

screens. With C-90 tape: Over 900 full screens of information, or over 7,000

names B addresses. Fully MENU DRIVEN with full HELP . ........... £9.95

THE SPREADSHEET Visicalc for £107 Not Quite — has all the main Visicaic

capabilities and some improvements. Available Novemnber, 1982......£9.95

Database and Spreadsheet require 48K Spectrums. Add-on opuorus for the

Sinclair Microdrive will be available early 1983,

MICROL 14 day money back guarantes

TEMPUS

Dept YC 38 Burleigh Street,
Cambridge, CB1 1DG. Tel: 0223 312866

ORTABLE COMPUTER

The future has
arrived with the

CASIO FX-801P

Everything you need, in an area smaller than this page. This truly portable,
complete system needs no peripherals on lengths of cable. Battenes last 260
hours {only display), or 5,000 lines (display and printingl. Typewriter style
Mﬁﬁkw,mnmmiumruufmFme

———

_-...-l-ﬂaﬂiu-

l
P
\E%E‘aszﬁi----

With FREE MICROL Professional Programming Pack worth £9.95

The widest range of math, science and statistics functions (55 in all,
including Regression and Correlation). BASIC programming. Up to 1,680
program steps, up to 226 data memories, up to 10 program areas, all
protectad. Subroutines: Up to 10 levels. FOR/NEXT looping: Up to B levels.
Edit, Debug and Trace modes. 240 hours battery life. Dims:
17 = 1656 x B2mm. Wit: 176g.

Peripherals

FA-2 Remote control cassette interface/adaptor ............ o waes E19.95
FP-10 Permanant hard copy printer. Mains or battery powered .. .... £44.95

MICROL 702 PROCOS
meauiumlnunnpuﬁnnlﬂuﬁﬂﬁuntlpﬂ.ﬂmupm!ﬂ%nf{r
time with this electronic equivalent of pen and paper. This "Visi
system answers ‘what if . . ." questions and analyses

FREE when you purchase the FX-M2P, FA-2 and FP-mnmnnfrwnm

CASIO
FX-700P
£79.95

BASIC programming on a QWERTY :
prmmmm up to !,Eﬂﬂpmnmnmnpa. up to X222 memdories, all
rof
wwmmmm
nci-nmﬁﬂtl'unmm Subroutines: Up to 8 levels. FOR/N
levels. Numerical values — 6 levels. Calculation elements — 12 levels.
Exclusive character variable stores up to :!Jchutms. :
Dims: 9.8 185 x 71mm. Wei hr:l1 . 300 hour battery life approx.
FA-3 Cassette interface £22. Printer nmmmu £49.95,

CASIO FX-602P
10 512 mpe
Alpha/numeric. dot_ matrix display, 16+2 d

including Standard Deviations and FI.! &P/R

CASIO FX-3600FP

2 am areas, 38 steps, 7 memories. 10+ 2 digits. 50 scientific functions,
i In and Regression. Standard deviations, R/P & P/R
conversions, 10 levelsof parentheses . ... ..........c00cieeiianaas £2.96

PRICES include VAT, post & packing. SAME DAY DESPATCH, subject to
availability. Sandnhaques PO, or cash (registerad), or telephone your
ms&;wsn or BARCLAYCARD number to the Portable Computer

to BB memories.
EZI :ﬂmt’l‘ﬁc functions,
mons ."’n-lplrnnthm
£69.95

TEMPUS, 38 Burleigh Street. Cambridge CB11DG g

Totalf. . .oocoviiiinnannnsnn.. - onciosed, or debit my ACCESS/VISA/B'CARD

i
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Every Print Position
numbered (704items)

|

__—® BIGSIZE 16}4" x 1134" (A3) 100 pages.
Traeing Paper to overiay and copy.

Every High-Rex. Plet Position numbered

(45,056 Pixels).
Heb
aimmsiiiiEEansaaisana: 58

& 400 Llser definable grids per pad.

Set of seven pens for each computer colour.

It willimprove yur ZX SPECTRUM graphics
in ways you wouldnt believe possible.

Your new ZX Spectrum is literally packed with sophisticated graphics.
Colour. High resolution. Plot. Draw. Circle. Border, Ink. Paper Colours
User-defined characters to name just a few!

That's why we have packed the new Spectrum Print 'n’ Plotter jotter
with every facility to exploit your graphics to the full.

After the first few weeks of 'playing’’ with your computer you will want
to get down to serious programming and planning in which professional-
il:m:'c'lng graphics should play a major part. 2

What better way to work it out than with a Print 'n’ Plotter jotter?

The professional pad

Print 'n’ Plotter is not just another programming pad

Just lock at the specifications:

BIG SIZE 162" x | 134", 100 Pages — 50 Print Grids and 50 High
Resclution Plot Grids

Printed on high-ouality tracing paper, enabling you to overlay the nages
for direct co-ordination between PRINT and PLOT or to copy from
lustrations, maps, charts, photos etc.

ERINT Grids show all numbered co-ordinates for the 704 screen
positions, plus INPUT lines

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels!

Each pad contains 00 user-definable prids for use with the BIN n, POKE
LISR *'a” function

And the whole thing is fully bound with fly leafl cover and complete with
a set of seven colour pens!

The simple way to get serious

Spectrum Graphics can become very complex, so before you start to
program the best way s to work it cut on a Print 'n’ Plotter and save all
those errors!

Take for instance the common CIRCLE. With a |otter you can establish
the exact screen |ocation for the centre in seconds, and it will stop you
running out of screen because of a too large radius. Woriking our DRAW is
similar; pre-determine DRAW lines and PLOT pesitions before you start.
With a jotier you can build-up §raphics using Every facility with a diréct
co-ardination between each

For instance, correct PLOT QVER or PRINT OVER pasitions will be easy
with a jotter.

See the show for just 60p!

To demonstrate the graphic possibilities with the SPECTRUM JOTTER
we have produced a cassette-based Demonstration program for only 60p
(inc VAT and F&F). Why not send for a copy. or order it together with
your JOTTER?

Just part of a range of ZX products

The Spectrum |otter is, of course, an upgraded version of our popular
ZX81 Print 'n” Plotter jotter and Film. For ZX81 owners these are available
by direct mail ar ng number of retailers and compshops

The ZX8| |otter 1s a 100 page Graphics pad that exploits te the full the
graphics facilities of that micro, ZX81 Film is a2 matt film version of the
|otter which is re-usable and ideal for 'copying’ graphics

Our manual: "".ZX Graphics progromming maode easy”” explains everything
you need to know about using the ZX81 products, and when used in
conjunction with the Spectrum cassette will prove 1o be the definitive
guide to the subject
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And for ZX users (whether Spectrum or ZX81) we still market Printer
Paper at £ less than Sinclairs!

Why not write and place your ord
serious subject Print 'n’ Plotter products can make it easier
better in a hundred ways you never thought possible!

r today?! Graphics can be a very
.. .and

Anllustrated leaflet s sentwath all orcers
If you require a copy before ordering
write enclosing a first class stamp

1
|
|
|
I
|
|
!
|
|

To: Print 'n’ Plotter Products (n ) |9 Borough High Street
London SE| Please forward me the followng products:

ZX SPECTRUM JOTTERS @ £9.95 each | K MIGROFAIR |
ZXB| JOTTERS @ £3.50 each. mﬂ?mm

ZXBI PLOTTERFILMS @ €2 75 sach
'‘GRAPHICS PROGRAMMING MADE EASY ' MAMNUALS @
PACKS OF ZX PRINTER PAPER (S ROLLS) @ £10.95 per pack
X SPECTRUM DEMO CASSETTES @ &0p each

PLEASE MOTE ALL PRICES INCLUDE POST, PACKING AMD VAT FOR

U.K. DELIVERIES [Owverseas should add 25% for additional Surface Mail)
Remittance enclosed payable to Print'n'Plotter Products.

Please bill my Acces rclaycard/Visa/Mastercard No: -

55 O 5 5 I ) 4

Mame

™

Address

Mot Prot n° Paatter prodects bt yradalde “over the coanter Irom the followang cetdiers: = Bpaciphan b anche of
W H. Smith * Baller Micro $hop Streatham * Mireware Legoier * Danny's Bockselen Londos EC1 * Georpr
Bashihoas Seqrpl * Ahs reprotested im0 3 A | Cansds ard Soath Alrec

e — — ——E— e e e S T e m— —
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SOFTWARE FILE

Software File gives you the opportunity to have your programs, ideas
or discoveries published. We will accept contributions for any
personal computer provided they are submitted to Your Computer
exclusively. Please double-check your listings before sending
them, and specify the memory they require. Mark your letter clearly
for Your Computer. We will pay £6 for each contribution published.

Three games

C G Brown,
Sutton Coldfield,
West Midlands.

230

HERE ARE three programs, Raid, Freedom,
and Escape. Documentation and explanations
on how each program runs, what to do and the
object of each game, appear after the
program’s listing. They are all 1K games.
First, Raid:
1 LET 5=0
2 LETZ=13
3 LET L=2
4 LETC=1
§E LETB=20
10 CLS
20 PRINT AT B,Z;"*";AT L.C;"Graphic
Shift R,G,E.”:AT 21,Z-1;"Graphic
Shift W.F, Q.":AT 17,10:"Graphic Shift
o o i o o e
30 IF INKEYS="0" AND B < 17 THEN STOP
40 IF INKEYS <> "0 THEN LET B=B-1
50 IFB<0THEN LETB=20
60 IF C=29 THEN GOSUB 200
70 LETC=C+1
B0 IFB=L AND C+1=Z THEN GOSUB 190
90 IF L= > 19 THEN PRINT AT 0,0:5
100 IF L= > 19 THEN STOF

When the game starts, you must press 0.
When you release 0, your missile will rise to
the top of the screen. It will then reappear at
the bottom of the screen. The object is to
shoot each invader, so you have a high score
when the invader finally reaches the bottom of
the screen. You must not press 0 after your
missile has passed the Graphic Shift 7s, or the
game will stop. The game takes a fair amount
of practice, before you know exactly when to
release your missile, represented by an*. The
second game is called Freedom.

LETL=10
LETC=13
LET A=RND*21
LET B=RND"28
LET S=0
CLS
PRINT AT A, B;"Graphic Shift A D A"
PRINT S
LETS=5+1
LET C=C+(INKEY$="8")
(INKEYS = ""§")
LET L=L+{INKEYS ="8") -
(INKEYS ="7")
40 IF AND>.5 ANDIL=A-1 ANDC=B
+ 1)THEN STOP
50 PRINT AT L,C:"Inverse :"
B5 IFL=A AND C=B+1 THEN GOSUB 100

B BRNGESorwn

has been brought to the enemy’s floating
palace, the entrance to this being at the top.
Press the arrows above the keys 5_to 8 to
move. You must enter at the top in the middle.
Finally, Escape.

ET B=VAL"12"

LET S=PI-PI

20 PRINT AT VAL™15" VAL™10":""
{11 Inverse Spaces)”

30 PRINT AT SGN PI.VAL13"; " Graphic
Shift E,7,7.R"

40 PRINT AT L,C:"Inverse 0"

50 LET L=L+(INKEYS="86")

&0 LET C=C +|INKEY%="8"] -
(INKEYS =""5")

70 LET L=L-SGN PI

80 LET S=5+SGN PI

90 IF L < SGN Pl THEN LET L=PI-PI

| 100 PRINT AT A B;"Graphic Shift A H.A,

H.A H.":AT A +1,B;"Graphic Shift
H.A.H.AHA.

110 LET I=INTIRND * 5+ SGN PI

120 LET A=A+ (l=1)(I=VAL"2")

130 LET B=B +1{I=VAL"3"] - (I=VAL
4"}

140 IF A > VAL 12" THEN LET A=VAL
3"

150 FL=AORL=A+1ANDIB=CORC=
B+10ORC=B+20RC=B+30RC=
B+4 OR C=B+5) THEN STOP

160 PRINT AT PI-P1PI-PI;S

170 IF L=SGN PI AND C > VAL 13" AND
C < VAL "16” THEN STOP

180 CLS

190 GOTO 20

110 GOTO 10 B0 GOTO 10
190 LET S=S5+1 100 PRINT “SUCCESS” You must escape through the goal at the top
195 LET B=20 110 STOP of the screen. You must dodge the set of
200 LET L=L+1 characters moving randomly. You auto-
210 LET C=0 You have been sent to rescue your leader, | matically move up. To counteract this you
220 RETURN who has been taken captive by the enemy. He | must press 6.
R e e
Sub attack e ™ st
REM £ ' go TO 1018
Paul Sellin, FE 18 Ren 3 1817 I BINT (fose13)r1d) 1 Tre
; R rp L N GO TO 309
Bristol, W ECTRUN 2@ FOR (=1 TO 3 1918 IF POINT (tlos+ld,r+3) =1 THE
Aven. F_f 3 "JM EE FOR ned TO 7 E'Eg ég !E‘gggf‘ (LoL+16, 7 +2) =1 THE
18 PORE USR (cHRS ) 4n,s l0is IF POINT (toss+12,r+2) =1 THE
: : 4% NEXT n
THIS PROGRAM takes 6.8K RAM including S0 NEXT ieis Eﬁﬂ:ﬂ;;:“#ﬁiﬁ:L'E'r”t;f}-:“
variables, and so will fit easily into the smaller mashs T OASI68,80.00,40,88, 08, LEyigvranersis LATALGRAL: LT ¥
version of the Spectrum. The object of the so"2e0" TR 148,24.24,24.92, 60,80, quur“ﬂ*ﬂ"““ THEN LET- pae
game is to steer the submarine through a o0, 50 1k3 Te,153,90,60. 258,008, 1Saa'LaL sy DkEve
narrow channel, with the use of the cursor left 90 REM #» Susearine Attack ss 1832 FL AOR=ARE THEY FEres s
and cursor right keys. on RALAFSE lssa Ussr @rashicsd. 338 SE PSR THEM LET r=r-8: 60O
2 : H =
You have five lives and must avoid the guns 84 REM 1x8) el }fﬂﬁ”ﬁ:’ﬁ’ﬁphh? =
on either bank. Anti-submarine booms appear 0 NN saaa .’_'E-f-‘%,;: ;iﬁ 18T BT ruclzruel-S:
at random — it is occasionally possible to slip E’-ﬂz‘?gﬂﬂ.g‘..?“;:ﬂ,;"‘,__“efi An jeds IF Xios=1 THEN QUER 1 PLOT
through them. Fuel is consumed at the rate of ey e M gl N ST 4  1: :Eigﬁ' éE 28 PLOT otcs,pei bhA
one unit per screen length. A lot is lost if you Srel: LET 39 Sch: UB5 10tod Eev "{gu;ug;nlh PLOT tos p. ORAU i
run aground, or if you are hit. The game will | | $o7ad; LEY rggtoel LeT sppres L 8 BLOT, 12842501600 008" "0
d h h ﬁil diemd: LET ﬁl’l‘ld’fls: LET boob=d 1248 * oT 'l.ﬂl#!.ﬁﬁr CRAW ﬁ'Ll‘:’T
end when the fuel runs out. 101 OIN GH(2): DIM Fe(): LET f LOT 1os+iS,.red. - T
In an emergency you can stop the sub, b ® o oI TR Si Tei1)=a"GU 1045 IF tas3>198 THEN OVER 1: PLO
i b T i A L8, T 103+18,p . DRAU 16,8. PLOT tof+
using the cursor down key: number 6. This SpY DT G TR T T H:"aéauﬁa'é” 15,0 ALOT tos+iE.p
also uses up a lot of fuel. The player wins the 188 LB SRt T caini et i3@a” INK 37 BRINT AT 4,8, /8 THK
i iles, 5 @ IF xt 1 THEN LET ha(INT i
game by travelling for 10 miles. 333 BLOT 193.ce1: oRBu s 1210 37, 108 33 TRE R S]] .
The small user-defined graphics loader 139 BLOT tosic -"‘:’:nﬁﬁ“gséé &® JDRINT AT 3.8ih o suncel THEN G
program can either be run separately, or can i1E1 FOR_n=4i891 To i1z:6 : L :g!wnu Snla1i LET SuAr =y
be made a part of the main program. Lines iE8 Dalf §'n° onnv ass.0 GRF-1- GO YO 1878 ey o
. s 16@ PRINT AT 1.8; "FUEL: 1858 I: Qunile@ OR gunr =@
90-99 can be omitted, as can lines 5000-5300 s DR s 100a 1008 J=RND: IF rnds.4 THEN
which are only an introduction. If, when 17@ PRINT i ' 3 B AR ses
Saving, “Line 99" is typed after the program :
E:,m:'l the program should auto-start on 238 PER n"ss TO 81 {eontinued on next page)
ading.
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SOFTWARE FILE

{continued from previous page)

IEQH IF rnd>»@,.7 THEN PAPER 4. LE
Unisd: LET orndil=RND:2A+S: PR

: nT'n.nrndt a%1(1) : PAPER 7 ©

0O TO 1508

1268 PAPER 4 LET orndr sRHOD +2@+F

1 NT AT erndr;9s (&) L 9

NMT AT rndi,orndl ;"
Enr:a THEM LET rndn-ﬂﬂﬁ
«Beld: PEIN? ﬁ; rndr ,orndr, "G

H HNIE 4
| PHINT ﬁT B

IMHK
uhr-ﬁ THEM FOR nnl Tﬂ (-]
T 12+n.0rndr; * xT
un m=1: rNr s PRI nr AT
1 a

I
.{ﬂ THEN IF RND»Q .78
g 1@ GO TO 152@
-
r
¥

bo
¥52%c 3a3n3
A Gl -
mun 5:;m5=5
1*1

"HD'?DG#LG LET bails

=RHND

2.5 THEN PLOT bm . 2E:
GD TDO 108

(] g: DRAW B, -bm L

A IF boom=@ THEN GO TO 1S7@8
S GO TOo 1990

78 IF dir>@.85 THEN PLOT ba 2%
cRAU u b-l OUER 1: PLOT ba,2%:

a

FECAC Y-

RN T RIS
L=

]

~

*
[
L | E

2
0o
ore

e T e
GOREBOUS

e

DRAU - L OUVER @: GO TO 159
1588 PL&T ba,895: DRAU @, -bal: O
EE 1‘ aT hi 95: DRAU @, -bmi: O
1500 FLASH @: PRINT AT

-
PRINT AT 3 1i
15%GHIF 9u2t>-ﬁ THEN FLASH 1: PR
18390 IF gunr:-t THEH FLASH 1: PR

INT AT 2,15t

2
E#Si I; hnu-xg TH!N FLASH 1 PRI

1700 IF ‘1555%R ¢>83 THEN G0 TO

1720
r o TO 1998
i;ég EET UusBRHD: TIF UW:@B.8 AND wid
«7 THEN GO TO 4520
L9ed FLASH 8: THE @8: LET L3 LE
T 1o wilos+15S
1993 IF VAL Fedl THEN Eﬂ TO JATdQ
1993 IF h> =18 THEN GO0 4DV
1998 IF xtos=1 THEMN ET rutl-lun
L f¥14FU|l: LET r%=STRs fuel:
T ¥tosed: LET fuels=B
1992 0 TO l1oia
agg BEEP .5.12
SJ00E LET UsU+1
3&&? PRINT AT 2,14
ggégrangﬂ 1: PRINT AT 2,18; (=
Jaza IF vqt THEN PRINT AT 3,14;
FUEL LOS LET fuel=-2@
3830 IF wv=58 TH N PRINT a,la
ZUBR S3UNK! ™ GO TO 3JIEJIQ
3038 FOR Fel TO 20 F
3333 SRR Br 2,140
“UET pRINT AT 3014
5049 PAINT AT 21,8;"LIVES LEFTs"
;E=-v: GO TO 1818
IS00 EEEF 5,418
A%190 PRINT AT 2.14
*. PRINT AT 3,14
FLASH 1: PRINT AT 2.18;"H0
EEEE“i: FLASH @: PRINT 1 P
ASH
Esag PFE:;u“: a,8;" GAME OUER
a=a38 FOR MN=24 TO 12 STEP -0.5: R
EBEP .Bl.N: HNEXT H; FOR n-& TGO 32a
gg. Ezﬂnni E"#a' agg Tﬂz F
= 1
dﬂégxgﬂﬁ n=l TO 24: BEEP Q.008E.n
4 IMK 4: PAPER 1: FLASH 1 PR
1:*°n7 9.8 "HMISSTON ACCOMPL IZSHED
4029 BEEFR 5,24
4030 FLASH O: PAPER 7: INK @: PR

vOuU ARE PROMOTE
TO AMOTHER MISSY

HEXT M~

EHT AT 11.,4;"

oMt =

4@35 FOR N=1 TO 20@:

4240 RUN

4500 BCEFR @.5,.24

4518 FRINT AT 2,14,
PRINT AT 3,14;

#EiguFLﬂlH 1: PRINT AT 2,18, "RUN
;" LOSE FUEL

56
g

ARG Ph=S00 @ <00

i
UBHARINE ATTA

I
AT 1@,2323=7.x%

2 To 21
: PRINT AT n,.@&;"

s =d ?1 ?ﬂ f
=
; P&IHT

C ppp pea=QE@RE06 93
S0 USSsEEM S0

DCARA REAABEAOEA W

3

Sorcerer’s castle

5nUﬂﬂ‘5ﬁL [ e
Walsall, - e
West Midlands. B

THIS PROGRAM is a fairly simple but
impressive demonstration of some of the
sound and graphics capabilities of the BBC
Micro.

The program draws a castle on a hill which,

by use of the VDU19 command, is made to.

appear instantly. There is first a thunderstorm
which illuminates the castle with lightning. At
midnight the old clock chimes out the hours
disturbing a bat which flies out of one of the
TOWers.

Finally ProcEnd gives a dramatic sonic and
graphic finale to the program but if you have
enough memory you could extend the
program.

Lines 40-110 draw out the castle but by
setting all the colours to blue in line 30 this

cannot be seen. Line 120 sets the normal
colours and the castle appears as if by magic.

The VDU 19 command is used again for the
effects during the lightning. Line 160 uses
sound channel 0 to give the thunder. Line 170
sounds the clock’s chimes using the envelope
defined in line 10.

Lines 180-290 give the logic for the bat's
flight. Lines 300-360 are subroutines for the
bat, the flashing light and the lightning. Both
programs were written on a BBC Model A but
should run easily on a Model B.

1BENVELOPE4 .4 .8 ,8.8.,8
JBJBJIBﬁr‘Sr-SJ*IalaﬁJII

a

2OMODES : L=0: A=403:B=6
4@4:BAT=1

28vDU19 .6.4.8.8.8.,19,
2,4,0,8,8,19.2.4,0,0,0,1
Sjil:4;?3;E3;E=IEEI3LE!;S

48MOVEL1GA ,8:DRAWIL1S5E,
B:PLOTSS5.2360 .400 :-PLOTES.,
366,480 : MOVE 10686 ,206: DRA
W1B48,246:PLOTSS,16080 .80

SBMOVE 1666 .,28: DRAM206
,280:PLOTES,220,208: GCOL
0,3:MOVE274 ,598 : DRAWI30 ,
488 :PLOTE5,518,598 : PLOTS
S .600,4040

eBMOYES7D 598 DRAWSEE
»488:PLOTES5,730,598: PLOT
85,600,480 :DRAWA 26 ,568:F
LOTES.521 ,566: MOVE298 ,59

a

70DRAK49E ,533: PLOTES,
44@ .,7/66: DRAKN44E . 886 : MOVE
798,596 : DRAWS5A , 598 : PLOT
25,808 ,760:DRAWN306 ,800

SEMOVESSA , 568 : DRAWSS9
,568:PLOTES,6208,520: DRAW
620 ,87@:6C0La.2:MOVE428,
448

EDRAM4ZE 580 : PLOTSS.
458,440 :FPLOTES ,460 ,386: M
OVEZ28 446 : DREALSSH 588 : P
LOTE5.220 ,448:PLOTE3 ,328
,988:MOVESSA 628 : DRAW/ 36
668 :PLOTES 218,628

186PI1.0T2S , 210,668 : MOVE
4308 ,620:DRAKW4320 668 : FLOT
BEiH45E}J6§“3'PLJITBE§;4EE§JGG
& :MOVEEZ28 , 798 : DRAWEZE , 73
9:PLOTE2S 6308 ,786: PLOTSS.,
638,738

119MOVESZ6 , 468 : DRAWE 20
s260 :MOVESZA , 468 : DRAKWCSA
,420: DRAWNEED , 268 MOVES20
480 :DRANSEE , 428 : DRAWSES
,260: DRAMEER , 268

izevypuis,1.,3,9,6.8,13,
2,0,8,6,8,19 ;2.53:E?1i3;€3=T
IME=@: REPEATUNTILTIME>28
5}

136FOR K=0TO02

146FOR M=1 TO4

1586C0LA .1 : PROCL IGHTNI

NG:YWDU19.2.7.8.8,8,19,2,
A,8.8,8:6C008.8:PROCLIGH
THING:VDU1S.2.,6,8,8,8.,19
JEJSJQ;@;@‘NEKT M
168S0DUNDS ,-15.6,38:FOR
S=-15 TO 9:5S0UND B.,5.6,
2:NEXTS LK
17BPRINTTABC4 .2 ; "MIDN
IGHT! I V" 3C0L8.1:YDU19,1
J!‘1FE5JE])B:IDRI]EL‘IBH}DbJLFTJR
L=1 TO 1Z2:SOUND2.4.5.28
:TIME=@: REFEATUNTILTIME>
288 :NEXT L
126GC0LE ,2: SOUNDL . —-18,
RND{S)+245,5:IF BAT=2 GO
SUBzGa
198F ORT=ATOZ86 : NEXT

2086C0L3 .6 : 0DSUBEZ08
218GC0Le .2
220A=A-24:B=B-18: IF A=
-23 THEN PROCend
2281IF BaAaT=1 GOSUES18
240F ORT=0TOZ208 : NEXT
258GC0Le .h:G0SUB318
26BGCOLE .2 MOVE420 .680
:DRAW39H 530 : PLOTES.428 .,
590 : GCOLE .2 : PROCWI NDOW
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SOFTWARE FILE

2786C0La .2

286A=A-24:B=B-10:IF A=
-23 THEN FROCend

2986070180

288MOVE A.EB:DRAW(A+15)
;B:BAT=1:RETURN

S16MOVERA , (B+12) : DRAKC(A
+7) ,B: DRAWCA+15) ,(B+12):
EAT=8: RETURN

358,620 : DRAMN426 ,660 : PLOTE
5,458,526 PLOTES.456 ,660
:ENDPROC
336DEFPROCend: YDU1S .8,
19,8.,8,8:FORS%=1T0255: 50
UMD1 ,-15,5%,2:SOUND2 .-15
»5%+108 ,3: SOUND3 ,~15,255
=5% ,4:NEXT : STOP : ENDPROC
248DEFPROCLIGHTNING

826,903 : DRAWSED , 736 - MOVE
986,750 : DRAWSEE .266 : DRAK
928,576 : MOVES36 ,206 : DRAN
29@.594
Je6MOVYEL1G920 ,928: DRAWLAG
58,768 :DRAWLBE1 . 638 - MOVE
1966 ,800 : DRaW1B6E , 756 DR
AWSS29 , 788 MOVEL1G88 276D
Ral=2ia .226:MOVESz8 226 D

328DEFPROCWINDONW : MOVE4 S5EMOVEL1208 , 1660 : DRAWL RAWE26 , 736 : ENDFREOC
REM®BOMBER ‘
Bomber L REMeScHIERS
T 1A POKEIS879 3: DEFFNACK)=INT (RND(1)M) 41 -PRINT "
’ T | 19 REM®DRAW BUILDINGSH
Tattershall, . ’WB-_.% 20 FORR=R{42T0A163:BD=182 |

Lincolnshire.

THIS PROGRAM runs on unexpanded Vic-20 in
about 2K. All instructions are included in the

program, shown on the right,

The real world |

Michael Johnson,
London N8,

EveERr SINCE [ bought my ZX-81 and 16K
RAM earlier this year I have been interested
in discovering ways of using it to help me with
the routine calculations and figure work asso-
ciated with my job.

I have found that a number of routines and
programs have proved to be very useful
indeed: carry-outs, cash-flow projections and
sales analyses are all much less of a chore than
they used to be. _

This routine may be of use to those who are
interested in real world applications for the
ZX-81. This routine allows you to enter any
quantity of data as part of a single string.

The bits of data are separated by commas,
following the convention of Data statements
found in other Basic dialects. The machine
uses the commas to identify the bits of data
ready for subsequent operations.

The input as a string seems to me to have
two advantages: there is no need to wait for the
cursor to reappear before inputting the next
piece of data, and secondly, the string assign-
ment allows direct inputting of an expression
such as *7 or /25 which can be applied to the
original data. Of course this routine is only
one building block in what can be developed
into a customised “Intelligent Calculator”
program, One suggestion which 1 would
make is to convert the broken-up bits of string
into a dimensioned array for later re-use.

I should point out that this use of
concatenated strings in the handling of
numerical data does present certain pitfalls for
the unwary. The routine | have mentioned is
in fact derived from a mini-routine which can
be used to explore and experiment with strings
and numbers: ‘

10 INPUT A%

20 INPUT BS

30 PRINT A$,BS

40 PRINT VAL (AS +BSI
50 RUN

Note that 2 followed by +2 gives 4. AS =

3P FORRE=RTOR-FNR(X)I®Z2STERP-22

'.B W-m:mm:g

%A FOREF=8]£4TOR] A% : FOREO=39294T030905
&R POMERF, 162: POKERG, £ :NEXTRG, BF

99 REMER/TH

1AR A=7SEA AC=L2: SP=32

117 POKER,AC:POKER 1.8P

115 IF SEKCR+] )= B2THEN 1502

116 TFR=R1&2THENZSER

119 REMECHECK FOR ROME®

120 AFETES: IFAte"E¥ THENGOSUIR1 000

120 A=A+ FORW=]TOI0@: NEXTU:GOTOL1Q
1839 CeRe2D CRadd

1218 POMER,AC: POKER-1,SP:BONEC, T8 POKEC-22, 5P

1215 TFPEEK(S+] )=l @2 THENISES
1P22 R=fs (Cals 2

1925 F Qu=1TD100  NEXTY

1820 TFNCRICATHENIRIA

1837 PMER-1,5P

1242 RETIRM

1498 REMUCRASHE

1500 FOVEREATE, 42 POKER, 42 #OKERLDD , 3% POKER-22, 35
1910 PONFALATT, 220 FORL=15TOASTED-1 ' COVEILAPR, | FORM=1 TOARA NEXTN. L POVE" 2877.0:

POKFR6R7R,8
1519 POKE2ER70, 27 PRINT"Z

1509 PRINTHZ WOTHER GAME(Y/N)2"
1590 GETR: [FR4=""THEN1E2R
1542 TFRE="V"THENS

1284 EwnD

SRRG FEMETRTROTILICT T ik

FAAS FOKERSRTY, 11 PRINT"IHDERRBITRIMEER"

:J;'ﬁ". B RPRTNT IR SR TUT

2020 PRINT"THE QBJECT OF Tup! :BRIUTNGAME 1S YO Clcop A

JB20 PRINTRLANDING STRIP FOR “OUR":PRINTHPLAME BY BOMEING THE®

204P PRTHTYRLTLDIMNGS, PRESSTRAY SRINTVNEVIEERE] COSES YW IB" (SR TNTYRAMES »
2P%3 PRINT:PRINTVEUTER WIS SWTLl LEVEL":BRINT

2069 PRINT®IN THE RAMGE S/CASYM BRINTATA DOCSUTCTITAL "

SATR TNPIITSK  TEENCSORSKOZOTHEPEER
2078 ¥=tx

SORR BRINTVHIT BMy WEV ™0 aTapT ¢
FROf ¢ STOE: IFCEe" " TUERDGO

2095 ANTNIS

2499 REMEAST L ANDEDE

2%38 PRTNT IBERINCONGRATLY AT TANGT : DRIUT: DRTMTUYANT TO TV AGRTN(VAN"

2E1@ GFTNE: IF M= " TUENDS 10
2854 1 E =" TUENE

2=3@ END

“25", BS = “12" gives 12.5. AS = “23+2",
B$ = “-5" gives 20. Care needs 1o be taken
with priorities and with bracketing. For
example, A$ = (4", B§ = “+4)/2" gives 4.
As a point of interest, someone may care to
ponder for a moment why A$ = “2+3",B§ =
“3" results in 35and AS = “7+1", B§ = “4”
results in 2].

10 REM INITIALISE DATA, M. JOHNSON

20 SCROLL

30 PRINT “INPUT DATA, SEPARATED BY
COMMAS"

40 INPUT AS

50 SCROLL

60 PRINT A%

70 LET A% = A+, *

B0 LETB=1

90 LETC=1

100 SCROLL

110 PRINT "ENTER OPERATION AND

EXPRESSION"

120 INPUT BS

130 CLS

140 PRINT AT 6,0;”"DATA ":A$(TO LEN
As-2),, BS

150 PRINT

160 FOR N=1 TO LEN A%

170 IF ASIN) <> "." THEN GOTO 220

180 IF AS (N) = =" THEN GOTO 230

(continued on page 1071)
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Capital comes guality software fo

/X Spectrum and VIC 20 ‘

The Quest (48K —Spectrum only) Orb (48K—Spectrum : 16K=VIC 20) Games Pack (Unexpanded VIC 20)
Aben * Road Race *

(One of the most exciting adventure Make your way through the under The Island * Pontoon *

games currently available). Fight yvour 9round labarynth in your search for fhe Only £5%.00

way inio the depths of the complex in  dieaded Orb, which you must destroy. .‘

your Quest for the Holy Grail, Discover Encounter many Monsters, discover

Gold and Precious stones, buy weapons Treasure and try 1o remember your Dealers

and Magic wares from a trader. Battle route so that you can get out again. Full |

with one 1-_-.| the many Monsters. Up 1o sound effects and save game Tacility Abtractive Discounts B Exclusive
anons n Only £5.00 Agencees availabile i most areas,

course of a game, Fulr .c:unn.i FffE"LTS ar'u.'l
save game facility. Only €500 Star Trek (16K—Spectrum; 8 K—-VIC 20) -

9

Starfighter (16K —Spectrum only) Save the Galaxy from the Klingons using
your rapid-fire  phasers and photon

All action, full.colour, graphic machine. lorpedos. Automatic short-range scan,

code, Space-bartle with devastating Oalaxy map and Star-bases.

explosions. On screen scoring and high Full sound elfects and 10 flevels of

score kept, The longer you survive the difficulty! Only £5.00

more difficult it becomes. — Only £5.00

Paase Supphy lenciose a Cheoguel PO lor ©

The Cuwestic500) [ Orblcs00) O wName =
Address —
Starfghter (£500) [ Star Trew(£5000 [0 — Post Code ¥
NI prices l'H:!ud!- PGF' and VAT
Games Packle500) [ MPACT SOF TWARE
0. Redtord Awvenss
Please shale machene bype - EDINBURGH EH13 0B

TEL . O31=441=4257

MICROWEF -~ UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812
£ oL UR NEW AD,DE_,ESSJ (Close to Clock Tower, Large Car Parks and Bus Station)
NOT:

THE “FRIENDLY TO USER STORE?” THE FIRST MIDLANDS REGION RETAIL
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

ZX81 NOW IN STOCK £4995 MICROWARE SOFTWARE

AND “WELCOME" THE NEW DRAGON 32 ALIEN COMMAND (16k) Testing Invaders style
AVAILABLE NOW £199.50 game making full useof 5 .JDL_JL]"'I S0 4.1-_1 colour
ALSO SUPPORTING SOFTWARE AND HARDWARE and araphics £5.50 SPECTRUM
Come and see our ever increasing range of EHGKGAMMDN 16k) Play against your computer
oftware - Hardware - Books - Magazines in this version of the popular board game
Keyboards - Ram Packs - Graphic Roms - YO Ports £5.00 E\]}*’} CTEUM
etc BOTH GAMES AVAILABLE FROM SHOP OR MAIL

Helhable i Aasse |l+.' Player - tmrw.i [t 2 lo: i Jm /saving ORDER

SC F ::'.- .-'-'.f.J{'ﬁKFS- FOR P.H-C .’md VIC P_.“_"I OD SPECTRUM or DRAGON SOFT! *J RE
GOQD § b -:_I SO VWA
IFTHE I‘-‘RGDUCT IS GOOD AND THE PRICE IS WANTED - EXCELLENT ROYALTIES

RIGHT - THEN MICRGWHRE STOCK IT!
STOC b{[. I'S OF DEAN ELECTRONICS and We apologise for delay in sending out catalogues -

D.K. "'TRC I SUPEHB F‘r BOA RDH FOR ZX8] we are currently re-printing due to much new
AND (SFECTEUM - D K. "TRONIC stock.

TRADE ENQUIRIES WELCOME OPEN 9.30 - 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOG
Closed Monday

MICRO
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fecontinued from page 89/
190 LET C=N

200 PRINT VAL (AS$(B TO C-1)+ BS)
210 LET B=C+1

SOFTWARE FilE

220 NEXT N
230 GOTO B0

To conserve memory, delete lines 20,50,
and 100, and change line 140 to Print BS.

The input for A$ needs to read for example
*20,456,783,12.5,3". The input for BS needs
to be something like “*5” or “+200" or
“1100% 25",

Gripe cure

Julan Vincent,
Reading,
Berkshire.

SPECTRUM

I HAVE JUST solved a problem which has been
plaguing me on my Spectrum. It occurred
after editing lines which ended in the inverted
video mode. Occasionally 1 would edit such a
line only to find that the Spectrum belched as
if it were full and refused to list any more of
the program. Also the cursor was very
sluggish.

The answer seems to be due to the way Inv
Video and True Video act. Inv Video puts 20,
1 into two memory locations in the line,
although of course there is nothing on the
screen to show this. If you press either key
several times you fill up that program line two
locations at a time.

If you happen to end an inverse video line
with two presses of the True Video control,
that is, 20,0,20,0 in RAM and make a hash of
editing it later, you can end up with 20,0,0, at
the end of the line, which the Spectrum does
not like,

It is easily corrected but caused me some
problems until I sorted it out.

If you POKE 23767.0, everything works. You

1 REM
EEEE LET a=PEEK Z3635+256+PEEK =2
a PnIm a--“ ll.‘.. g =2
+1: G0 TO a°° FPEEK a: LET a=a
After POKE 23767,20
POKE 23768.0
- —— o cpavEs @ 23755 @
4 aA?=Es 1 23786 1_
23787 12 23757 1=
23788 @ 23758 @
23759 234 23759 234
23760 20 Z376@ 20
2F7EL @ 23761 @
Ly SAPED 26 23762 20
IS IS
- 23763 @ 23783 ©
allline1. 237684 25 23764 2@
23765 Q@ 23765 @
38 g wotoove [3355% 55
1788 B, |eommooeon [378  en
Bl fle ey b R e o o Lt SR 3%7@ az — the computer.
23771 @ 23771 @
23772 2 23772 2
23773 39 23773 38
23774 @ 23774 @
23775 241 23775 241
23776 97 23776 97

must have 20,0,0.

The hawk

Roy Fincott,
Mansfield.

FLY AFTER the aliens, shoot them down and
score 50 points. Try and beat the top score.
Move left or right at the same time as you
move up or down and fire.

Do not crash into the aliens or into the
stratosphere. You have to land to be able o
reload your laser guns. All the controls are
explained in the program itself.

21F O>&1030=0

3IF 0<>0 G.19

30=0

108. 1000

13DIM ARCIO) DT}

2o0a0; D=OgEn]y T=0; P40
25H=110gL=100; E=E£G000

TOGE. 100

A8 'O=EZA2AZ2IC; 01 4=£1C22321R.
49 '0efOB0B 180810 4=£1C0808; K.
S0 i0=C1C02221C; 0 4=£3E2020;:R.
S1'@=L0COZ221C; 0 4=E102202;: R.
=2 1 D=f3E130C0410!' 4=L040404 R,
Q=02 IC203E;: D 4=EIC2202 K.
' QuEIC20201C; D= I C2222R.
=5 Qe OB04023E ;0 4=E20201 01 R,
SL'PeCIC22221C1 0 4=L1C22221R.

R IQ=fIE22221C; 0 41 CO202 1 R.
100CLEARA
1 10A=LADOF § 7a=CDF
120F.U=E£B1EQ0 TOD EBI1FF; PU=EFF 3 N. U
140F . X=1TOL10
150R=8. k. XE15FF+£EB200
L&0RARALKE ) =R
14%IF PRAA(N)=CiBX=X=13 IF X<ljX=]
1797AA(K}=E18
1BON. X
FIOOF . B=1TOS; TEROOO=7LBO00 LLFO +B
J10BTETF=7ELE001 LB;MN.B
JO0IF TEAO=0gL=L=-123IF L<{OgL=0
410605. o
420F . I=1TO10
=0O0IF L<1318.520 )

=201F ?L8i=0 GOS.d

S530IF TEBZ=0 GOS.c

=401F TEEI=0 E=1j TA=ELDF;6OS.r
s501F TLH4=0 E=2; PA=LFD;GOS.r
S30MN=A.F. L10+]

&32IF E=1;6G.4480

6341F E=216G.5645

&340, &S0

6426, 450

AE0ON. T
Ab&0MaM=1; GOS. p

=101F 7EBO=0;F . W=]1TOb: TEBOOZ=TLBO0Z: 41 N, W3 B06. &

LA0IF TAA NI =£18; TAAIN) =£00g AA (N} =AA (N} +£1 3605, 13 TAAINI=L18

&AS1IF “ﬁHtH}-ElE:“ﬂﬂiHl'Eﬂﬂ|ﬁﬂtN}-HR¢NJ-fl:ﬁﬂS.lt?ﬁﬂfNﬁ-le

STOIF MwdpG. 2000
FIGG ., TO0
1000CLEARD

1010P. 812"
1020P. "

1i100F. "C FLY LEFT
1110F."E CLIME
1120P."

12000 INK £FFES
19996, 15
ZO000CLEAROF. 812" "
20201IF M>D30=M
2030F . "TOP SCORE
2030P . "S0ORE  YRHTrCt
Z199E.
F1OOb e, K. LLFF

T1Z07A=C00: Am@+£20; Taw)
FI1301IF A =LITFF6.2000

140G b
7200c1F

720BIF L6005 L =400
7210608, BOOO
7215R.

TI00dIF TA=EDF 3 7A=L00] AsA=-L20
FIOSIF PA=EFB; TA=EQO; A=RA=E20
TI07IF ACERZO00) A=A+L201 6. b

7310605, BOOO
To15R.

TACORIF Em2iBwiF.X=1T0by B=B+L1jGOS. # § 7E=LFF N, X
J430IF E=23B=B—-& 3F.X=1TO& jB=B+E£1; TEB=£00; M. X
T4S0IF EmljB=AiF. X=1TOb;BmB=£1 GOS. #3 TH=EFF 3 M. X
TA501F EmslzB=b+d 3F. X=iTOh ;B=B-C1l; PBef00pM. X

7499R.

7S00F1F TE=£185F.W=1T0 90; PEROOR=7EHO0ZER. 1 41 N. Wy HaM+50160S. g

TSOSIF D10y 6. 2000
7S510R.

7RO IF TAAINY=£168;: 6. 7802

7BO1G. TEOS

TEOZIF TA=LDF § AA IN)=AA (NI =1
TROXIF TA=EFBpAA (N &AM+

7HOSIF PRAAIN}=EDF:G.b

the hawk="""
LAND TO RELOAD™"™"

11301IF Or-13IF DL&10gP. "TOF SCORE "0°°*

nge e

TA=EDF; TA=E00; A=A+EZ0
F205IF 7TA=EFB; TA=LO0; AwA+L20
F207IF ACERTFF; A=A—-LZ203L=L+1016G0S. k

FRIOIF 7AAIM)=EFE:;G.b
FTEZOIF AAIN) <EBZ00; AA(NI=EFTFF

BY roy pincott®"*
B FLY RIGHT"""

D DESCEND®" "™ F FIRE"""

fcontinued on page 103)
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

Y NEW! %

DIGITAL

COMPUTER
DESIGN
£8.50

QOur latest, up-to-date
course on the design
of digital computers,
both from their indiv-
idual logic elements
and from integrated
circuits.

Digital Computer Design is the best way for
you to understand how simple computers are.
You are first shown the way in which simple
logic circuits operate and then, through a
series of exercises, arrive at a design for a
working machine.

GSC SUPERKIT £1990

The original Cambridge Learning Superkit, a
practical digital electronics kit for begin-
ners, now re-written for the popular GSC
EXP300 breadboard. The kit comes complete
with an instruction manual, components, and
breadboard to teach you all the basics of
digital electronics.

DIGITAL COMPUTER LOGIC
& ELECTRONICS £6.00

The theory course to support the practical
Superkit, this 4-volume set covers basic
computer logic; logical circuit elements; the
design of circuits to carry out logical
functions: flipflops and registers. No prior
mathematical knowledge other than arithmetic
is assumed.

GUARANTEE No risk te you. If you are not completely

satisfied, your money will be refunded upon return of
the item in good condition within 28 days of receipt.

CAMBRIDGE LEARNING LIMITED, UNIT81 RIVERMILL SITE,
FREEPOST, ST IVES, CAMBS, PEL7 4BR, ENGLAND.
TELEPHONE: ST IVES (QL4BO) 67446. VAT Mo 313026022

All prices include worldwide postage (airmail is extra -
please ask for prepayment invoice). Giro Afc Mo 2?6‘1]_;9

Please allow 28 days for delivery in UK. ; i
- ST SR R SN TR SR R S S S S - -
! ...... SUPERKIT(S) & £19.90 |

...... DIGITAL COMPUTER DESIGN(S) & £8.50
| ...... DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00

l 1 enclose a *cheque/FPO payable to Cambridge Learning Ltd
| Ll SRR [*delete where applicable)
I Please charge my:
I *Access J American Express / Barclaycard S Diners Club
Eurocard / Visa / !k!.'l-i:rr-:hn-.'g-r F Trustcard
I Expiry Dat€ccscsvsrcsss Credit Card Mo cesssersaesassrsdees
l LT3 LT T e e A R et e e e e e
I Telephone orders from card holders accepied onm OLBO 67446
I Overseas customers (including Eire) should send a bank draft
in sterling drawn on a London bank, or quote credit card
I number.
l L S T e S O e e e U R e R R R R I e e A
l NG EREE -5 o e s s anim s v i o oE R S S WA S SRS E R dd e e s s P
I Cambridge Learning Limited. Unit8! Rivermill Site. FREEPOST,
St Iwves. Huntingdon, Cambs, PE17 LBR, England. (Registered
l in England No 1328762).
S S S — — — A — A — —A— ——
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DRAGON 32
NEW FROM

TROJAN

“SPACE TREK"

Space Trek is an absorbing space wars game in real time which
can be played in any of four levels. Special features include: —

Onboard battle computer.

A galaxy containing 100 quadrants.
Impulse and warp drive speeds.
Long range galaxy scanning.
Shield control and status reports.

THIS GAME IS A MUST FOR DRAGON USERS. APPROVED BY
DRAGON DATA LIMITED.

|

Send to:
TROJAN PRODUCTS
Dept. YC
166 DERLWYN, DUNVANT,
SWANSEA, WEST GLAM SA2 7PF

Piease sond me “SPACE TREK™ for my DRAGON 32. | enclose chegue/P.0. for £7.60
wiiich includes PEP,

R S o e s i S e L e o e R i o
ADDRESS ........ B ol R R e e e 2

_

Planet Software

ZX81 16K RAMPACK

TWO EXCITING GAMES FOR CHRISTMAS I
(As reviewed by Your Computer Magazine, November |ssue)

THE AMAZING 3-D MAZE GAME. £4.99 inc. p&p.
The year is 2030. The world is over-run by computers. You
are held captive at the centre of a computer-generated (1
labyrinth. Your only hope of escape is to find a way l
through the bewildering complex series of passages . . .
Exciting 3-D full screen display gives the impression of
ACTUAL MOVEMENT, only possible due to the extensive
use of 280 MACHINE CODE. We believe this to be the best
maze game on the market!

BLASTOUT. £3.99 inc. p&p.

A new version of the classic arcade game. Features: —
® ZBO MACHINE CODE to give fast moving graphics.
@ 4 speeds (beginner to world champion).
e Large format continuous score display.
@ Moving wall to add on the excitement.
@ Hi score displayed on screen,

PLANET SOFTWARE
10 Norton Drive, Eaton, Norwich, NR4 6JD




SOFTWARE FILE

{eontinued from page 1071)

TAIOIF AAINY >EFTFF AA (N =EBZ00

FaF0R.

BOQ0IF E=2 G.BO050

BOOSIF ?A=£00: TA=£DF
BOIOIF PA=£18; TA=L£00:G.b
BOS0OR .

BOSOIF ?A=L00: PA=LFR
BOA0IF PA=F£18; TA=E00:G.b
BOBOR.

B8100r1F T<-83;56.8150

B1201F TA=EDF; PA=E£00; A=A-1; GOS5.
B1SOIF T>8;G.8250

BZ201F 7A=CFB; TA=L00; A=A+ 1 G05.
B2C0R.

8300s1F TA=L£1B8:G.b

B310R.

2000kJ=F2 K=

FOOZIF L1003 J=93 3 Keg

FOOSF=L

FOZ0E08. g

FOTOR.

P100gJ=54: K= D=D+1

FLOGFE =M
§120605. q
F1TOR.

40000 =52 K=
FAOSF =L

F4101IF FL1003Jd=923 605, CH"0" 605, 1 jJ=K+13k=J

FA420G0S. g
FATOR.
FHOOpI=bd § K=d
PEOSF=M
8 TA=EDF 3 T=T=1
FS20B0S. gq
FSTOR.
FHIOQ5TR F.F

8; TA=EFB; T=T+1

P&HIOIF FL10 G05.CH"O": 605, 1 ; J=K+]1 =]
FAA40E08. (PTO) ; 605, 1 ; J=kK+]jK=]

AT0IF F>9 BGOS. (P71)1608. 15 =K+l K=l
FH&LH0LF F>99 GOS. (P72 1 GOS. 1 g Jmi+] g Kud

F&TOR.

PTOOLF . VeOTOT | SAI=02; J=d+325 N. Vs R.

FII0IF F<I00)J=&43605. CH"0" 3605, 13 J=K+]1jK=J

Vic synth

Kevin Boyd,
Dregharn, ir=Eon
Ayrshire, ﬂJJ“JJ

FOR THE UNEXPANDED Vic-20, this program
will convert your keyboard into a synthesiser.
When the program is run it asks which voice
you require from 1-4.

The first three are the Vic's normal voices,
and number 4 is white noise. You are then
asked for the duration of the note. This is the
number of the step in the loop which makes
the sound die away — so if you pick |, the note
will die away very quickly; if you pick 0.001, it
will die away slowly.

Now, all you do is play. The voice will
change, if you press the button. As you play
each note is remembered. Just press f1, and

after being asked to select a voice, you will
hear your composition played back with all
pauses removed. To insert rests, press the
space bar when entering your tune. You can
only have a tune of 99 notes, though this can
be altered by changing line 1 and 135 1o
whatever number of notes you require.

If you wish to reset the duration of the note
press 0, and the program will erase your tune
and ask for voice and duration of note.

1 CLRIMIMPCI AR} 128 W=iad PO RN S IFN=OSTHENRUN
7 POKE3ISRTS, R {48 AONTOEA

% PRINTT 185 POKES. D WeVal caE) 5=k 35573 RETURN
& PRINT W 202 DATSR] . 135,87, 143,69, 147,82,
1A PRINT*VIC-20 SUNTHESIZER" 211

28 INPUT"WHICH WOICE":S ey

20 IFSCIORSITHENZS ]

48 S=INTIS)*+36873 o 1]

S8 POKERER7E, 15 1P%R PRINT MEMORY SEPLAY

S1 DIMAL19A) 1A0¢ POKERSE 9.8

N5 FRINT"MDURRTION OF NOTE 1-8., e8] 197 THPUT"WHICH VOICE "iR

56 INPUTSP 1928 TFRCIORROATHENIRIR

57 TFSP>INRSPLA, BRI THENIS 1021 PAKFREA7R, 1%

&R REATH: TFN=ATHENRS {A%) PARF=iTNY

T RFEATACH Y 19

7= QOTHEA T Pan

B3 GETRE : JFRE=""THENER 19%8 WEKTE

A1 (FALs"0" THENRUN Tt

A% TFREa"WTHEN1RAG ' =S PONERER7O.0

A6 TFAS="1"0RAS="2"ORAS="3"ORAE="4"THENGOSUB1SR : COTOSR 1968 PRINT-WHAT NEXT: "

2R HaQSC /A {O70 PRINTN B Y TUNE anaTHY

96 [FRf=")"THENNaTS 1ER PRTHTUZIRETURM TO XEVRORRT?”
87, TFRS="N"THEHN=7Q 1990 CRETES IFES=" " THEN!090

178 FORTe TOID:NEXT 1120 [FES£="1"THEN]DO@

133 POKES,RIN) CPRINT " (POKEICRFPS , ACH) 1110 [TFFs="2"THEMN]

131 FORRe1STOASTERP-GP:POKEASATS, BINEXT | POKES, B: POKEILS?R, 15 1111 GNTO1A00

TATATY, 79,80, 1A3,64,197,42,191.92,195, 65, 199,83, 28 , €8, 272
TRTE7R,. Fa7. 71,209, 72,212, 74, 215.75.217, 76, 219,58, 221
PETESS. 277,61, 229, 13,227 .90, 220, 80, 229,67, 231 . B85, 222,66, 233
aTA7G,. 235,77, 226,44, 237,46, 230, 47,239, 17, 24p9.29.24 .9

FORRe| STIRASTER-SR: POKEZCA7R, B NEXT : PIKEISR7I4R, 0 POKERSRTR, 13
POVEASATIAR, POF Yy PRINT "7 POKEREATO, PIF)

FORR=|STORSTER-SP BOKTI6878. B EXT POKEIES7I4R, @ POKEIRE?R, 1

151,84, 159, 3, 163,85, 167,73, 179

3-D bar chart

J Meech,

THIS PROGRAM is for Model B users — for
conversion to Model A change lines.’

10 MODE 7

Stockport, e e
Cheshire. JJ

i 115 MODE 5

| It is a variation on a bar graph, but each

column is viewed in perspective, giving a
three-dimensional appearance.

The user types in data which the program
draws as a pie chart, giving the data as
fractions of 360. The percentage is also given,
along with the corresponding colour.

>LIST
10
20
30

REM %%xxx
MODE1

-10)"

40
S0
&0
70
80
S0
100
110
120

DIM A(S)
=100

FOR I=]1 TD S
INFPUT Y
A(IL)=Y
NEXTI
PRINT

ISPLAYED"®

J MEECH *%xXxx%
PRINT**TAB(10)"3-D BAR CHART"®®"PLEASE TYPE IN THE NUMBER OF"®"ENTERIES (2

INPUT S:IF S<2 OR S>10 THEN 30

PRINT® "PLEASE TYPE ENTRIES FOLLOWED"®"BY RETURN"

"THE ENTRIES WILL BE AUTOMATICALY"®"8CALED - THE MAXIMUM & AVERAGE D

feontinued on page 105)
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An Unbel ievaa
Video Game from
C Tech. If you
want the latest in
Software then this
is for you.

with a full colour
KONG jumping
across the screen

to tilt out of place,

run up the ladders
avoiding KONG'S
barreis to rescue
his girl.

The final scene has
lifts and fireballs al

pl

ACCESS & VISA
061-366—8223

104 YOUR COMPUTER, DECEMBER 1

The Program begins

causing the stairway

then your man must

in full colour, sound
and with M/C subroutines.

Panic Island

C 5% TECH
SOFTWARE

present

Is this the end of

SPACE INVADERS

PANIC

ISLAND

The Standard
Panic Program
has been modified
to produce

Panic Island,
where you must
bury Monsters
and hunt for
buried Treasure...
...before they
hunt you.

us

CONTROL TECH. SOFTWARE, 184 MARKET ST, HYDE, CHESHIRE.
FOR THE 16K OR 48K

SPECTRUM £5-00

o8z




l
|

SOFTWARE FILE

\Cornued rom pege 100! 340 MOVE X,Y:MOVE X+100,Y:PLOT 85,X,0
130 PRINT "PRESS RETURN TO START":INPUT @$:CLS 350 MOVE X+100,0:PLOT 85,X+100,Y
140 PROCSCALE 360 X=X+100

150 PRINT ’7 "AVERAGE "3J” "MAXIMUM ";R 370 ENDPROC

160 MOVE 100,0:DRAW 100+ (S%100),0 380 DEF PROCSCALE

170 FOR I=1 TO S 390 J=0

180 Y=A(I) 400 FOR I=1 TD S

190 PROCDRAMW (Y) 410 J=J+A(I)

200 NEXT I 420 NEXT I

210 END 430 J=J/S

220 DEFPROCDRAMW(Y) 440 FOR I=2 TO 8

230 REM %x%x% DRAW TOP %xxkx 450 IF A(I)Y>A(I-1)THEN R=A(I)
240 BCOL O, 1 450 NEXT I

250 MOVE X,Y:DRAW X+100,Y 470 K=-1

260 PLOTES, X+130, Y+100 480 IF R<400 THEN K=2

270 DRAW X+30,Y+100:DRAW X, Y 490 IF R<200 THEN K=4

280 PLOT B85, X+130, Y+100 SO0 IF R<100 THEN K=9

290 REM %x%%DRAW LINES TO BASE *%k% 510 IF R>300 THEN K=.5

300 GCOL 0,2 S20 IF K=—1 THEN ENDPROC

310 MOVE X,Y:DRAW X,0 530 FOR I=1 TO S

I20 MOVE X+100,Y:DRAW X+100,0 S40 A(I)=A(I)XKINEXTI

3I3I0 MOVE X+130,Y+100: DRAWX+130,0 550 ENDPROC

Visual recall

A J Hynd, 1
Hayling Island, BR{ !
Hampshire. 435 |

THIS PROGRAM allows the contents of memory
to be displayed and examined. I have used this
on my BBC Model A to recover programs,
which have become corrupted when saved or
loaded, by examining the line numbers and
line lengths in the stored Basic program.

Errors can be calculated and then corrected by
Poking new data into the appropriale
addresses.

The start addresses can be entered in either
decimal or hexadecimal form, but all displayed
values are in hex. Lines 20 and 30 set page
mode and print format, and line 130 resets
these on Escape.

The input procedure first checks to see if the
entry is a hex number otherwise it checks for
valid decimal inputs.

I found the EVal function very useful for

converting the string input to a hex number.

The Shift key is used to give further pages of
display, and the Escape key to exit.

The program has to be entered so as not to
overwrite the memory contents you wish to
examine. First Load the program to be
examined but do not Run, then enter

PAGE = TOP +&100
Then Load this program which can be Run
without affecting your first program; to reset
enter
PAGE = &E0D
which is where Basic programs are normally
stored for conventional purposes.

2 REM MEMORY CONTENT 98 gddress=address+1 THEMN address=EVAL(A$):EN
S MONITOR 188 HEXT DPROC
18 ON ERROR GOTO 136 118 PRINT 186 FOR K=1 TO LENCAS$)
28 MODE 7:VDU14 128 UNTIL FALSE 198 IF ASCCMID$CAs K.l
38 RXk= ALY 128 YDU I ZER%=LABA:END 23<48 OR ASCIMIDFECARF K. 1
48 PROCinPut 148 DEFPROCinput 33557 THEN K=LEMC(R%):YDU
58 REPEAT 158 3FX15.0 Z:60T0 168
g8 PRINT~addres; 168 CLS: INPUT"START AD 288 NEXT
78 FOR J =1T0 8 DRESS "A$ 218 address=AL(a$)
28 FPRIMT ,~7address; 178 IF LEFT#(A$. . 1="8" 2268 ENDFPREOC
i 10 LOAD “ANYNAME” (THEN) REM This additional Rem not only saves bytes
y&iﬁmﬁ? I or 10 SAVE ~ANYNAME" (THEN) REM s does o, of course e o rfr o the
g RRil i Save or Load instruction. This would be
i’?";;r_:':ckf ZX D\“ﬂ j COMBENT particularly useful in adventure games where
yrshire.

I Do NOT mean one of the frequently
publicised ZX-81 quirks bur a brand new one.
Believe it or not the ZX-81 accepts the
following commands quite happily:

The Then is in brackets as it can be deleted
if wished after typing Rem or left in—it makes
no difference. Possibly there are other state-
ments which behave like this but I have not
found any.

the program may be saved from inside so that
it restarts automatically or used when chaining
programs. String variables can also replace the
program name:

10 SAVE A% (THEN) REM COMMENT

Bit bandit

S P Eiliot,
Middlesbrough, .JI'E oM,
Cleveland.

A SIMPLE “onc-armed bandit™, this program
for the Acorn Atom requires 32K RAM.
Floating point is not required. Instructions are
included in the program. Note that, in the
printout, £ means #.

1 REM bandit BY S,.P.ELLIOT: 31.1.82

2 GOS,i:CLEARD:F.$30:@=D;K=0

3 F"$%¢ = 1000"""$%$~- = 100"’ "%x%X~ = 50"’"&&~ = S0O0"’
3 Pyt EE~ = SO N JANI P DRI P
Sy e w2 grrenEEORE™”

6 GOS.a

7 Gav

10 F.K" i

12 A=LA3}E=£A4}C=£AHT fcontiniad o next page)
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SOFTWARE FiILE

fcontinued from previous page)

IS D=0iE=A.R.X13+15iF=E+A.R, Z7+5
16 G=F+A.R.EF+3;He1; J=EB00Z ; 0=0
30 IF D<E GOS.b

40 IF D<F GOS.c

50 IF D<G GOS.d

51 PA=RJIAe

52 D=D+1

57 IF D>SB G.e

&0 C.30

210 DRAW3T, 20 ;DRAHI?,30

220 FORI=0TD&;I7ED1AB=EFF i N.
230 FORTI=0TO&;IZEB16B=L66N.
240 FORI=OTOA!TIZEDIOE=EDYIN.
250 FORI=0TODS&;ITEQLIAE=LTF I M.
255 MBO0EE=L3E]?EO0F i =£3C

270 R

302 A=A-]

305 IF A=FAZ A=LAR

306 a=A=-1;IF A=LAZ A=LAE
307 A=A-1;1IF A=E£A2 hafAB
310 CO8.uiR.

331 Eabe]

353 IF BE=EAC B=EA3

355 B=B+1{IF B-=EAC B=LA3
357 B=p+1 IF B=£fALC EBE«LA3
340 COS.uiR.

402 C=C-1

443 IF C=£AZ C=ERnE

15 C=C=1;IF C=£A2 Cs=fAR
487 C=C-1ITIF C=£A2 CufpAbB

Z00aMOVEZL 3 DRAHZL ;A2 DRANIS, 32 DRANIG, 5 MOVEI S, 20

250 PLBOCC=-£02}7LBOCE=£81;7480D0=£8E] PEA0EC-FBAL PEB0EE=£BT
265 TEQDFO=E7437ERIOC-LAM ; PLOLOE=EAYPEGL1O=EAY S TEEL=0

S000HALT } 7EBOCC=A; G058, z jHALT [ PERDEC=A;COS. s HATIT ; P£B10C=4A

330c HALTPLEOCE=B COS .4 WALT | PEBDEE=B;GOS. 4 HALT | 7£61 DE=B

400d WAIT:PEB000=C 606 . xiWALT ; PEBOFO=CiCOS. i WATT ; 7£8110=C

410 GOS.uiR.

A450u IF D>F H=14;(.955

431 IF DXE H=?[G.455

455 F.I=1 TO{DxH)N.IR.
S00x C=C+1;IF C=£AC C=£A3

203 R.

520y B=p=11IF B=£A2 B=£AB

525 R.

S50z A=A+l IF A=LAC A=ELA3

555 K.

400e IFPEBDEC=£A4 AND?EBOEE=EAY ANDPEBOFO0=£A% COS.T;G.v
405 IF7L£A0EC=LAA AND ?£BOEE=FfA4 COS.q}G.v

410 IFPE£B0EC=£AA AMDZ?ELBOEE=EnA GOS.hjG.v

615 IF?BOEC=L£A4 ANDTEBOEE=L£hd COS.H3GC.v

420 IFPL£B0EC»£A3 ANDTPEBOEE=£RI GOS.hIG.v

425 IFTEH0EC=E£MY GOS.JiG.v

&30 IFPEBO0EC=L£AA COS.RIC.v

&35 IFPLBMEC=L£AA GOS.kiC.w

&40 IFFLBOEC=L£A3 GOG.KiG.v

&45 C.wv

750F D=100;GO5, 1 iK=K+1000;F.
800g O=10;G05.1 KaK+100}R,
820h O=51C0S. 1 H=H+30 R.
840 ) O=4;G0S.1iH=K+30]K.
O=Z;C0S5. 1 K=K+20{R.,

B350k
F00v P.#13,K"

10004 FPa.#12"

1007 P."SCORE IS REDUCED BY 1%

1010 P:™ EACH GO,"™"*

1015 P."WINNIMNGES ARE ADDED TD SCORE."**
+ *"FRESS ESC.HHEN BANKRUPTiI®w:+ s
press any key"”’

1020 P
1025 P."
1050 LI.LFFE3LR.

M ILINKEFFEI (KeK~=103F.%13;G.10

?301 FORI=1TDI0O HALT;N.

935 F.I=iTO D;HATIT I HALT IHATT JHAITIF L=1TO2S5;Pd=2Ji 4 N.LIN.L}R.
instructions for bandit"*" "

1005 P."PFRESS ANY KEY TO RUN BAMDIT "<~

Vic stick

Andrew Tuck,
Westcliff on Sea, :')j :}_.3 y
Essex.

THIS SHORT PROGRAM allows the user to draw
in high resolution using a joystick on the

unexpanded Commodore Vic-20 machine.

The first line sets the screen size to 16 by 10
and changes the Screen and Border com-
bination to black.

Lines 1 to 4 set up the screen and draw a box
around it 1o show the user the limits of the
SCreen.

Line 10, which must be entered using

Shified keywords, converts the joystick port to
X and Y values.

Line 20 allows the point to move and not
draw by pressing the fire button. Lines 50 and
60 plot and calculate the point. '

There are approximately 2,500 points to
plot, quite adequate for most drawings
although not true high resolution.

92)AND1285=8)

50 Y1=Y+5120+16OKINT(X/8)
60 Y1=Y+5120+160%INT(X/8)

@ POKE36872,8:FOKE36867,21 ' POKE36864, 17 ' POKE36865,45 : POKE36866. 144 : POKE36869, 253
1 PRINT"D)" :FORAR=1TO16:FORN=1TO10@:POKE7663+16%N+A, N+10%A-11:NEXTN. A

2 FORA=5120T07679:POKER, @:NEXT : POKE37154, 127 : K=64 : Y=80

3 FORA=5120TO7673STEP16@:POKER, 235 : POKEAR+159, 255 NEXT
4 FORA=5121T05278:POKER. 128 POKER+2488, 1 : NEXT

16 R=PEEK(37137) ' x=KX+((AAND16)=0) : Y=Y+ ((RAND4)=0) : Y=Y~ ((RAND8)>=0) : X=X~ (PEEK(371

20 F=-((ARND32>=0) : IFF=1THENGG
‘POKEY1, PEEKCY1)0R2TM(7~KAND?) : GOTO10
‘POKEY1, PEEK(Y1)ANDNOTZ 1(7-XAND7) : GOTO18

List self-starters

Gino Gracin,
Rijeka,
Yugosfawvia.

214=5)

PROGRAMS THAT start automatically after
Loading, and that are fully in machine code,
like ZX Chess, can not be easily Listed. Here
is a program which enables this.
Before writing in or loading this program
POKE 16389127/ NEW
must be done. After inputting program name,
the ZX-81 starts looking for the program,
When the program is Loaded, C/170 will
appear, and the program is ready for further
manipulation.

1 FRST

I8 LET A=32513"
=g POXE RH.A7
2@ POKE R+1.,5
4@ PCKE RAR+Z2.,127
S@ POKE A+32,2095S
s@ PQKE R+4 .67
7@ POKE R+5.3
S@ FCRE fF+6 . z203%
12@ PRINT
13i@ INPUT NS
12@
i3@ FOR _I=1 TO LEN NS
14e
1i5@& NEXT I
i858

EN NS +1285
178 RRND USSR R

"PROGRAM NRME?”

IF LEN N$=1 THEN cQTQ 160
FCRE S32819+I.CCDE NI
POKE S2S19+LEN NS.COOE NELL

-1

Tape salvage

Pauwl Mudcditt,
Jarrow, N B
Tyne and Wear. JJJ
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IN ANSWER to many a BBC Micro owner's
prayers I offer my own version of a rtape
salvage program. As many BBC owners will
know the 0.1 operating system has two bugs in
the cassette filing system. This program
attempts to salvage a program which has had

Block 0 corrupted due to one of these bugs.
According to Acorn this bug would corrupt on

average Block 0 of one program in 16.
There is now a well-publicised machine-
code fix for both of these bugs, but these have
feontinued on page 108)




MC 370M R.G.B. COLOUR MONITOR

14" Colour Monitor with a full 2 year guarantee,
moulded in a stylish cabinet to match your

computer,

The Advantages of Pure R.G.B.

® 80 x 25 Charictor display
® Crisp definition on colour graphics

® Degaussing facilities

® Permanent link to your computer

® 3 x the band width of your normal TV

CABEL ELECTRONICS LTD., are
manufacturers of a complete range of colour and
monochrome monitors with 10 years of experience
within the television industry, our 2 year guarantee
proves our faith in our products.

REC. RETAIL PRICE £289.00 inc. VAT
& Postage

See us at the Northern Computer Fair

Stand V23

Ring us for immediate delivery, most major credit
cards accepted.

S ECASEL

e ecfromc Tel: 021 308 7075 TLX: 339671

CABEL ELECTRONICS LTD.,
MOUNT ROAD, BURNTWOOD,
WALSALL, STAFFS WS7 0AX i

L R TR NI

SPECTRUM
SOFTWARE

SPECTRUM TEXT MASTER (48K only) ... . £5.95

= Turn your Spectrum into @ miniature word processor. Enter your
= text using the keyboard as a typewriter (features moving cursor
= and on screen editing). Your Spectrum then justifies the text
= ensurmg no split words and inserting new paragraphs where
= indicated. After justification proof read text and make any final
corrections, insertions or deletions, before saving letter on tape for
future use. Special feature allows user to specify number of
characters per line when sending text to printer.

= SPECTRUM MAIL MASTERS (48K only). . . £5.95

= Enter into memory a data bank of names and addresses. When
= Ioaded program asks you to load pre-saved letter (ideally written
= using SPECTRUM TEXT MASTER). Then identify names in data
= bank letter is to be sent to. Leave the rest to your Spectrum, it will
= produce for every name specified a professional looking
= personalised letter. The program even caters for when you
upgrade to a full size printer.

TEXT MASTER AND MAIL MASTER
ORDEREDTOGETHER................. £9.95

S & B SOFTWARE
54 Wychwood Road, Wolds View,
Bingham, Notts.

L

LTI AL

LT

=] IR TR
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Sl LT

16k ZX SPECTRUM

&5

- S
MAKE MUSIC WITH
SPECTSOUND

A SOFTWARE PACKAGE WHICH CONVERTS
YOUR SPECTRUM INTO A POWERFULL

9 OCTAVE ELECTRONIC ORGAN
INCLUDES :
% SOFTWARE ON CASSETTE

% KEYBOARD OVERLAY SHOWING NEW FUNCTIONS

% AUTO MEMORY & RECALL OF NOTES PLAYED

% FULL 8 OCTAVES AVAILABELE FROM KEYBOARD

¥ TV DISPLAY OF NOTES PLAYED & BEEP N°

# RANDOM MUSIC FACILITY

% FREE BEEP CHART - CONVERTS MUSICAL NOTES
TO BEEP No5 & VICE VERSA

% FULL INSTRUCTIONS

>

To PDQ SOFTWARE, PARSLEY RYE, HILDERS LANE,
EDENBRIDGE, KENT. TNB8 6JU (p&p free)

Please send me the Spectsound package

-------------------------
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(continved from page 106)
arrived too late for many users.

My program will attempt to read in as many
Basic lines as possible starting from any block
number until the end of the program is
reached. Errors in the format of the data
coming from the tape will simply mean a
missing line of Basic which the user will have
to re-enter but at least you will not have to
retype 10K of program lost because the first
bleck is unreadable.

The data bytes are de-tokenised as they are
read from tape using the crunch subroutine in

SOFTWARE FILE

the Basic ROM converting single bytes to
Basic keywords so that a check can be made of
the lines coming in. However | am de-token-
ising all but the line number and the line
length and consequently characters within
quetes and Goto/Gosub statements will appear
to be incorrect when in fact they are intact.

I suggest that the machine-code fixes are
chained in before loading this program to
ensure when you resave your salvaged
program you do not have to repeat this process
unnecessarily.

To use the program, type Run and position

your cassette to just before the program to be
salvaged.

Then, the program will list to the screen
as it is found on tape and is stored abeve this
program in memory. When the end of the
program is reached or Escape is pressed the
program will reset page to the start of the
salvaged program. Typing List will display
the salvaged program which can be saved in
the usual way.

If you are not satisfied with the salvaged
program, lype Break then Old <CR> and
repeat the process.

110 «FT 4.8
128

Lhfe

139 REPERT FE=BGETAX-INTIL Ri=hED-PRINT:REN WBIT HERE (NTIL IE FIND THE STRRT

188 Lnl2=BSETHX: PROCPoke(Lal?) ‘REM 2nd BYTE IS LOM PART OF LINE MMEER
199 Lu=BGETEX : PROCPoke(LZ):REM LENGTH OF BASIC LINE
208 PRINT TRD(28); LnHis256+LnLY: -REN DISPLAY LINE MMEER

48 (N ERROR PRINT//:REPORT PRINT™ erpor at line * ERL.G0TD 248 240
28 CRUNCH=ARSTA-REM THIS SUBPDUTINE DETIKENISES BRSIC 8

(R PRINTS THE ASCII OF A1 28
3 REK SELECT SHORT MESSRGES 248 PEPEAT
4@ MPT 1.2 BH  RU=BGETER:PROCRoke(RD)
59 REM WRKE COMPUTER IGNORE ALL THPE ERRORS 268
F8 #PT 2.8 278 INTIL Ru=REDPRINT
78 pace=(T0P DIV 256)4256+256:REN SELECT NEW PAGE VRLUE 70 LORD xA

PROGRAM THTO 28 INTIL EOFRY

B9 index=6 RER oage OFFSET POINTER W
58 H=OPENINC™"):REM LORD RANTHING (N THE TRPE 8 [LOSERY
160 REW SELECT N0 TAPE MESSAGES FROM NN DM 328 FRINT

138 index=Lastnewl ine:PROCPoke(4FF) :REM FINAL BYTE IN ALL BASIC PROGRAMS ‘MUIST
" BE IFF SO INSERT THIS FOLLOMING LAST RECORDED ([R
340 REM RESET DEFRULT MESSRGES

OF B NEWLIME (F BRSIC TEXT %58 48T
149 PRICPoke(RY) ‘KEN POKE 1N 46D “<{CR> (HARACTER' TD START PROGRAM STORAGE
138 70 B
168 REPERT:Lactnew] 1ne=indey 9%
178 LoHE=BGETHX: PROCPoke(LnHl) :REM 45t BYTE 15 HIGH PART (F LDE MMEER 350 DEF PROCPoke (B

400 pzoeTinde=El
418 jnder=ingexs!
28 ENPRIC

REM THIS PART LISTS BASIC LINE TO SCREEN RMD STORES IT IN MEWRY

JF B3 (R Ri=i27 THEN PRINT® *; ELSE CALL CRUNCH

360 PRiE=pace REM SET PREE TO START OF SALVAGED PROGRAM

Error fix

C Cytera, ™ TIET
Mangotsfield, ATOM,

Avon. EEAFYSEIL Y

HERE IS A way of removing an irritating quirk
of the Acorn Atom. I am referring to the error
message produced whenever a contrel code is
used. The Escape key can, of course, be
pressed after any contrel code is executed, but
this should not be necessary.

The program works by intercepting
OSRDCH. Routine LLLO saves the previous
address of OSRDCH in location#90 and

LL2 in#20A and#20B. This means that
LL2 is called whenever the Atom requires an
input from the keybord. LL2 firstly calls the
usual routine to obtain the ASCII code of the
key pressed. If this represents a character, or
one of the control codes representing Escape,
Cancel and Carriage Return, an exit occurs
with the code retained in the accumulator.

This is necessary because other sections of
the operating system must take action on these
codes. If it is any other control code, the
program loops back, executes it by calling
OSWRCH, and waits for another key to be
pressed.

The error remover resides in an otherwise

o # 28FF. Once assembled it is executed by
LINK # 28D

The machine code, which should be *Saved
with the mnemonics discarded, can be
reloaded and executed with *Run. The Plot
commands in graphics mode 0 can be made to
operate in grey instead of white simply by
filling the screen with character #CO0 after a
Clear 0 command.
FOR S = #8000 TO#81FF STEP 4;!1S=
# COCOCOCO;NEXT S
Black-on-grey plotting can be achieved by
FOR S= #8000 TO #81FF STEP 4;!1S=
-1:NEXT S

The usual plot-in-black commands, for

#91. It then installs the address of routine | unused area of memory: from#28D1 | example, Plot 15, should be used there.
192 DIM LL4 120 LDR ELLZ2&HFF
20 FORZ=0TO04;LLZ=-1; 138 STA #20A 258 EEE 'é'ig
NEXT 148 LDA ECLLE2-256)84FF 240 BEQ LL3
30 PRINT$21 138 STa 4208 250 CHP e#20
49 FORN=1 TO 2 169 RTS 260 BCC LL1
50 P=#28D1 178:LL1 JSR #FFF4 EXEC 278:LL3 RTS
60 UTE IT 28@:LL4 JMP (#38)
208 LDA #20A v 380 NEXTN
98 STa #90 120 CHFP R#1B ESC 218 PRINTSS
1686 LDA #2608 <08 BER LL3 226 ENDPROC
118 STA #3931 218 CHMP E#18 CAN
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Music notation

Ashley Robinson,
Monks Risbarough,
Buckinghamshire.

[ aeq

i

FOR THOSE who have a limited 1K ZX-81 here
is a littde program which helps you to learn

SOFTWARE FILE

notes in music. It does not play the notes, but
displays them on a treble stave.

When Run it shows a treble stave with a
random blob or note somewhere on it. You
have to press the correct note on the key-
board. It will then tell you whether you are
right or wrong and if you press another key it
will display another note,

It works by taking a random number and
Printing At that number on the Y co-ordinate,
a graphic square. It finds the answer by taking
the code of that number, adding 34, and
finding the CHRS, which should be a letter
from A 10 G.

For those with 16K RAM packs you
could make it play the note and display it.

i1 LET A=7 1508 PRINT
8 PRINT 168 PRINT
g9 PRINT 17€ PRINT
13 FDOR B=1 TO S i18@ PRINT
20 FOR N=0 TO 10 198 PRINT
38 PRINT "-—-": 208 LET B=INT (RNDsi13iY+1
4@ NEXT N 218 PRINT AT B.,.A; "R
45 PRINT =215 IF B>=8 THEN LET B=B-7
48 PRINT 22@ LET B=({11-B) +34
S8& NEXT B 2389 PRINT AT 1S5.,19: "YOUR GUESST
6@ PRINT i
78 PRINT =24 INPUT RS
S8 PRINT 252 -IF_ CODE HB%<>B THEN PRINT AT
9@ PRINT 15.1e; " -
108 PRINT 269 IF CODE AS$=B THEN PRINT AT
110 PRINT 15.,1@; " X
128 PRINT 278 PRUSE 4E4
I5@ PRINT 275 CLS
14@ PRINT 25@ RUN
1 1 I have written a short program to demon-
Long Ilne QUICk Peek strate this routine:
Andrew Houston, CEPaY Alan Potter, Y] 1 REM {machinecode)
Manchester. Uﬁ&u‘] Glasgow. 2“""“}} 100 LET P=9
: ] : 20 LET S=PI-PI
THIS PROGRAM will allow Acorn Atom users | IN MANY BASIC 1K games there is a line | 30 SCROLL

to edit lines up to 160 characters long — five
lines on the Atom's screen. Copy, Delete,
Repeat can be used as usual.

When the program is Run, or whenever
Link Q is entered — for example, after
pressing Break — the prompt will look like
this:

#>
indicating that all is well.
: The machine code can be assembled at any
desired address by altering Q in the first line.
By forgoing the cancel facility, Control-X,
and omitting lines 150 and 160, the code will
even fit into the free space at#21C.

The program works by tricking the Arom’s
input routine, located at#CDOF, into
believing that there is always just one more
space available in the input buffer. If anyone
should want to experiment with even longer
lines, try changing line 130.

10 Q= #2800

20 DIM EE(3)
30 FOR J=0TO 3; EE(JI=0Q; NEXT
40 FORK=1TO 2

80 P=0Q
60 |

70 :EEOQ LDA @EE1&# FF; STA #20A
80 LDA @EE1/256; STA #208B
90 LDA @CH" %"

100 JMP ( #208)

110 :EE1 JSR #FEM

120 CPY @63 ;BCC EE2

130 CPY @161;BCS EE3

140 CMP @127;BEQ EE3

150 CMP @24 ;BNE EE2

160 LDY @ #FF;STY #52

170 :EE2 INC #52

180 :EE3 RTS

190 ]
200 NEXT K
210 LINK Q
220 END

similar to:

LET A =PEEK(PEEK 6398 + 256" PEEK 16399)

This line tests to see if the next position in
the display file to be Printed has anything in
it, and, if so, what it is.

(PEEK 16398 + 256" PEEK 16399)
gives the address of the next position to be
Printed, and this line Peeks inte that address
1o see what is there.

This is a useful line, but time-consuming
and heavy on memory. I have written a
machine-code routine which duplicates this
function, and is faster while using less
memory, which, as any 1K user knows is a
great help. This routine is:

Decimal Hex Mnemaonic
42 2A Id hi, (NN)
14,64 0E.40 16398

78 4E Id &,(hl)
6,0 06,00 Id b0

201 co ret

When this routine is called by a USR
function, on return it will give the equivalent
of the earlier Peek. To enter the routine, first
of all write a Rem statement with seven

characters. Then enter, as direct commands:

POKE 16514,42
POKE 16515,14
POKE 16516,64
POKE 16517,78
POKE 16518,6
POKE 16518,6
POKE 16519,0
POKE 16520,201

This will cause the Rem line to change, and
the routine will be directly addressable using
USR 16514. For those experienced in machine
code, the routine may be stored anywhere
since it contains no jumps.

40 PRINT AT 12,P;
50 LET U=USR 16514
60 IF U <> 0 AND U <> 118 THEN GOTO
VAL "200"
70 PRINT AT 12,P;"'V"
80 LET P=P+(INKEY$="P” AND
P<25) - (INKEY$="0Q" AND P>0)
90 PRINT AT 21, (RND*25) + 1;"*"
100 LET S=5+1
110 GOTO 30
200 PRINT “SCORE:";S

Strange patterns

James Southgate, 5233 394
Colchester, S 55*'?3 ! ! ‘H‘
Essex,

THIS SHORT program makes pood use of
colour high-resolution graphics on the
Spectrum. When the program is run a pattern
is drawn on the screen. This pattern continu-
ously changes in shape and colour.

L.E =IMT (RHDATE) vled: LET
=TT (RMDLENY: LFET =sXHT i

= T
3 =4
20 FOR r=u TH = STEP = i
am PLOT o DRAL O, 175 =Eer
A3 DRAU ES-Dr .0
SE6 DRAU 9. -17E D er
&3 DRAL -DE=Z.2.5 D
7B INK RMNDs
B8 OUVER 1
QB HMEXT
100 GO TO 1@
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ZX81/ ZX

TV stand removable for access to add-ons,
wiring, etc. Can be used separately from

the base.

fltem
Oty Description Price Total
Console for ZX81 £29.95
Console for ZX Spectrum £30.95
Power Switch for Tape Recorder £3.00
Power Switch for ZX81/ZX Spectrum £3.00
Sub Total
Carriage £3.00
Total Due

Desktop console for the ZX81. It raises and tilts the TV to minimise
eyestrain, holds in place the ZXB1 printer, RAM packs (and other add-
ons), power supply, tape recorder and hides most of the wiring.
Provides storage space for cassettes.

Optional: Two built-in illuminated power switches. Similar unit for the
ZX Spectrum also available which holds ZX Microdrive in place.

. T e . - i e o e . L B A T

)¢ TR e e

YOUR NAME AND ADDRESS (In Capital Letters
PImER ) o e L ;

Cheques/ P.O. Made payable to:
COMPUTERLOCK
2 Wychperry Road, Haywards Heath.
West Sussex RH16 1HJ
Telephone: (0444) 451986

All Prices inclusive of VAT. Allow 28 days for
delivery.

MICROTANIC

i

MICROTAN 65

ZX81 BBC

VIC

SHOWROOM:
16 Upland Road,

We stock a large selection of software and books. Please write or call for catalogue
stating relevant machine.

DRAGON 32 GOES FORTH

The FORTH language is NOW AVAILABLE on the DRAGON 32 — Create and run your
programs up to 10-12 times faster than BASIC. AVAILABLE ON TAPE £24.95 inc. VAT.

ACORN ATOM

COMPUTER SYSTEMS LTD.

BOOKS SOFTWARE COMPUTERS
ATARI 400/ 800

Interfaces available for the following computers which will enable you to use the Sinclair
Printer with your computer. VIC ACORN ATOM BBC MICROTAN Price £29.95 inc. VAT

MAIL ORDER:

235 Friern Road,
Dulwich, London SE22 Dulwich, London SE22

TELEPHONE: 01-693 1137
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COMPETITION CORNER

A £15 book token will be awarded to the first correct solution
drawn from the competition bag. All entries must be at the

Your Computer offices by the last working day in December. The
name of the winner, the solution, and a competition report will

be published in the February, 1983 issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

XMAS
BOX

BY ANTHONY

A

m

ROBERTS

HERE'S A seasonal
box for you from

Your Computer. 1f
you cut it out and

N <

A

paste it together, it
will present you
with an appropriate
message.

You just have to

find it! Each letrer is
diagonally adjacent
to the previous one,
ignoring edges of
the cube, but never

going over its
corners, and never
re-using letters.

DA Z2Y X

H

il A o

LL]

cd oMo X |V

s

|
ol

e

29 DIMASCE4) . BE(E4) ,CC260 . DC26)

48 HEXT

119 FORI=]1TO&4 :FORJ=] TO26

120 IFYALCEFCIII=COIDTHENDC I =D(Jo+1
139 HEXT sHEXT

149 FORI=1TO2E; IFI=Z0THENSTOF

158 PRIMYCCI}.DCI ) tHEXT :STOP :GOTOS00

=20 MHEXT :LOTO500
RERDY.

A B Smith’s program to solve the Enigma Code problem.
1@ REM CODEEREAKER BY A.B.SMITH 18/18/82

30 FORI=iTOG4 ;ARSI y="=" ;REACBSF (I} 1 IFBF<] ) ="DR0" THENREC ] =" *

S0 DATALGD . 102,.112,.200,010,102,000,201 012,122,221 ;821 ,112,202,102,010
6@ DATADDS,110,.210,102,.200.210,021,122.000,221.022,021,119,000,.90a3]1 .02
o DATADD1 ,110,101,000,122,021 ,212,102,222,100,102,018,000,221 ,200,010
89 DATAD2Z,.029.200,222,102,122,110,000,.0802, 182,022,022 ,200,010,.210,.008
100 I=0:FORK=RTOZ iFORY=QTOZ tFORZ=ATORiCCI dukwl 00+ Y1 0+Z 1 Iu]+]1 s HEXT iIHERT tHEXT

280 FPRINT"O" tFORI=1TOS4 iPRINTRIGHTSC(STRECI) . 10 2 tHEXT :FRINT

218 FORIw}TOS4 :PRINTRA$CI) 3 tHEXT tPRINT :RETURN

S99 GOSUBSZ00 tPRINT i INFUTYENTER LOCATION" ;¥ 1PRINT t INPUT"DESIRED LETTER" D5
210 AFCHI=DF FORI=]1TOE4 : IFBSC] )=BFCXOTHENRASC [ d=D¥

Competition
results

OUR PRIZE for the October competition, a
Sanyo PHC-25, attracted a disappointing
bunch of entries. The imminent Japanese
invasion of the home-computer market was
clearly not enough to release people’s creative
juices. Perhaps there was some confusion
about the product. P McKenna said that he
would use a Sanyo PHC-25 “1o shave with".

With due apologies for picking yet another
punster, we have awarded the prize to
D Blakemore, 141 Bottleacre Lane, Lough-
borough, Leicestershire, who sounded a
sceptical note with “take a Peek to see if it was
a flash in Japan®.

R Craig hoped to “get a PHD in hi-fi
nance” and | Douglas wanted to “fulfil my
yen for colour and sound”.

We thought it was the Chinese, and not the
Japanese, who are supposed to be unable to
pronounce the letter “r’; but a number of
people like C Hewitt thought otherwise. He

w s Bl 1 s

Solutior to the October crossword,

suggested using a Sanyo to “reflesh the ports
that no other miclo can leach”.

Finally, Elizabeth Wright took a more per-
sonal line than most with her “bring a little
colour into ] Conway’s life”.

Many people found it easy to crack the
Enigma Code for our October puzzle. The
deciphered message read: “Beware gunpowder
treason plot fifth November Parliament
cellars”. Oniy a few programs were submitted
so we gave the £15 book token to the first
entry picked from the bag, from C Davis, 31
Avondale Road, Palmers Green, London N13
4DX.

Here is Anthony Roberts’ own explanation
of the puzzle: “Each character is represented
by three symbols, each of which may be in
three states — missing, outline or black — so
there are 33 possible codes — one for the
letters A-Z and one for space. The instructions
say that the codes and letters are in strict
sequence, so all that remains is to see in which
order to take the symbols and the three states.
A simple group of nested For statements tried
out in turn against the code would soon reveal
the message: there are 3! x 3! that is, 36
possibilities, only one of which pgives the
message”’.

No-one supplied a program to print all 36
possibilities but the program on the left from
previous winner A Smith, could easily be
adapted to do so. )
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let the
DRAGONS32
fire your
imagination

e
S

for only £199.50

Plus £5 Post & Packing

No other computer offers
you all these features
at any price. . .

3ZK KAM MEMORY

PROFESSIONAL STANDARD KEYBOARD
1 YEAR WARRANTY

9 DISPLAY COLOURS

9 DISPLAY RESOLUTIONS
EXCEPTIONAL GRAPHICS CONTROL

5 OCTAVE SOUND GENERATOR

DIRECT MUSIC COMMANDS

REAL-TIME CLOCK/TIMER

MICROSOFT EXTENDED COLOUR BASIC
PLUG-IN CARTRIDGES AVAILABLE
CENTRONICS PARALLEL PRINTER PORT
SOCKETS FOR JOYSTICKS

SOCKETS FOR FULL CASSETTE CONTROL
EXCELLENT CASSETTE FILE HANDLING
COMBINED AUDIO/DATA INPUT FACILITY
AUDIO OUTPUTVIAT.V.

EXPANDABLE TO 64K RAM

POWERFUL 6809E MICROPROCESSOR
FREE 160 PAGE TRAINING MANUAL
BRITISH MADE

Auvailable now from:

CombServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749

ZX81 SOFTWARE ZX81
SPECIAL OFFERS

PACK1 GAMES (Save £5.60) £12.00

TEST-MATCH + FOOTBALL-LEAGUE + STOCKMARKET
+ VIDEO-MAP. These are serious games, using the full
16K RAM.

PACK2 GRAPHICS (Save £7.85) £12.00

VIDEO-VIEW + VIDEO-SKETCH + VIDEO-GRAPH
Our high acclaimed series of graphics programs.

PACK3 BUSINESS (Save £3.90) £12.00

VIDEC-AD + VIDEO-PLAN.
Business software which works.

These are all well established and successful programs.
Each program is accompanied by a fully comprehensive
operating manual and includes a built in demonstration.
The reverse of each cassette carries an audio-commentary
which supplements the operating manual.

For illustrated catalogue send S.A.E. (9" » &7) 5&
Immediate delivery.

BRGLANTY

s K SOFTWARE LIMITED

W

e =
€D = VIDED

SPEECH
INPUT

FOR ANY
COMPUTER

Hugely successiil Speach Recognition System,
complele with microphone, software and full instructions £4g
BUILT TESTED & GUARANTEED OMNLY

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
Vic 20, Micron, ZX80/81, PET, TRS80, MZBOK, APPLE I, BBC MICRO

ZX80 ZX81

MUSIC SYNTHESISER
+16 LINE CONTROL PORT ‘24,

Play 3-part music, sound effects,

drumsa ale. Full control of attack, decay
and frequency. Input/Quiput lings provide
control and monitor facility for Home Security, Robot Control,
Model Railway, etc. atc. Works with or without 16K RAM

Add kKeyboard to make a live performance polyphonic synthasiser!
Full instructions/software included.

AMAZING VALUE AT ONLY £1 9 50 (KIM
Extra 23 way connectors at £2.60 -
The “Composer" Music Program [18K) £7.40 £25.50 (BUILT)

COLOUR MODULATOR KiT £12
AGE in, PALIUHF out (not for ZX) BUILT E18

UK101/NASCOM COLOUR GRAPHICS KIT £45

Inc. Modulator. Still the best selling system! BuiLT £60

Please add VAT at 15%: to all prices. All engquiries
Barclay'Access orders accapted by telephone S.AE please
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Do your programs load from tape first time, every
time? If not, you need...

(1) THEMICROCOMPUTERUSER'SBOOKOFTAPE
RECORDING by Hilderbay Ltd.

Contents:

PART | (for everybody: the ‘how to’ part):
1 How your system should work
2 choosing a tape recorder
3 testing and adjusting your tape recorder
4 keeping your recorder in good
condition
b the selection and care of tapes
6 making reliable recordings
7 loading "difficult’ tapes
B useful accessories.

PART Il (more for enthusiasts; the 'why' part):
9 how a tape recorder works
10 computer cassette interface waveforms
11 stereo heads, azimuth angle arror
1 2miscellaneous tape problems.

Price £3.15incl postage; £2.90 from bookshops. Or ask for it at
your library

(2) TEST AND ALIGNMENT CASSETTE: a précision accassorny
which enables you to set up the azimuth angle of your cassette
recorder head accurately using only a small screwdriver! Azimuth
error is one of the commonest causes of tape troubles. With full
instructions. £4.90

(3) LOADING AID: if your recorder is basicaly OK, but you have
trouble getting the playback level nght with tapes from different
sources, you need our Loading Aid! Also suitable for checking the
quality of tapes, detecting and (sometimes) compensating
fordropouts, atc. With full instructions and hints on tape use.
£5.95

{4) TAPE RECORDER aligned and tested for computer use. A
simple, but satisfactory, machine. £22 + £2 postage
(All products suitable for most computears)

SPECIALTAPE OFFER!
Book + alignment cassette + loading aid for £11.90!

SPECTRUMSOFTWARE (48K)

PAYROLL (50 employees, all tax codes, pay levels, NI
contrnbutions: Hourly, weekly, monthly: payslips. summary of
payments; Very easy to use; Amendments to employee details
very easy right up to the last minute; Can also compute gross pay &
deductions from netpay). £25

STOCK CONTROL (typically 1500 stock lines; prints list of all
lines, or lines with given codes, orunderstocked lines; locate-by-
name/add/delete stock line in under two seconds; prints values of
stock. Program loads in one minute, data in less than three). £25

GOLD ogur best-selling adventure game, now available on the
Spectrum! £8

Allthese programs are available from stock; we have interesting
professional Spectrum software development, but we won't
advertise it until we can supply it!

ZX-81 SOFTWARE (16-48K)

BEAMSCAN. Computers bending momaent and shear lorce diagrams for a simply
supported beam with 1-99 point, unidorm, and unidformiy tapered loads. €25

TIME LEDGER forup to 17 employess, 200 clients. A great time-saver! £15
OPTIMAX A powerful Enoar optemisation program., Up 1o TS vanables <,
constraints. £40

PAYROLL Similar tothe Spectrum version, but 30 employess £25

STOCK CONTROL: about 400 stock linesin 165, 2000in4BKLE25

CRITICAL PATH ANMALYSIS. Enter & solve S00-activity network in 186K Edun
durations & costs & repear £15

BUDGET. Keeps track of expenses & compares them with budget 50 headings, 12
months{l) or 12 categories [I1). £15 for budget | & |l {together]

FINANCIAL PACK |. Contains three programs: MORTGAGE, LOAN, VAT.£8

GOLD. A tentahsing adventure gamae! £6

Free GOLD [(ZX-81 or Spectrum) with all orders of £22 or over postmarked
before 1 December

All prices include VAT. Everything post lroe unless stated otherwise COD orders £2
axtra Accoss orders accepted by telephonse

Hilderbay Ltd
Professional Software

B/ 10 Parkway

Regents Park

London MWW 1 TAA
Tel:01-485 1059 Tix=22870

hot stuff!
DRAGONS32

for only £199.50

Plus £5 Post & Packing

[ have a burning desire for the
DRAGON 32 — Please send me:

[l DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

L] Berserk - £19.95 [ ] Ghost Attack - £24.95
L] Meteroids - £19.95 L] Cave Hunter - £19.95
L] Cosmic Invaders - £19.95 [] Tube Frenzy - £19.95
L] Starship Chameleon - £19.95

DRAGON CASSETTE SOFTWARE

L] Special selection 1 - £7.95[] Special Selection2 - £7.95
(] Quest - £7.95 [ ] Graphic Animator - £7.95
LU Computavoice - £7.95 [Mazerace - £7.95

] Madness & Minataur - £7.95

L] Examples from manual - £7.95

DRAGON PERIPHERALS
[ Pair of Joysticks - £19.99 [ Cassette Cable - £7.95

(Add £5 Post & Packing for DRAGON 32 - £1 for sccessories)

. | | |
* Please debit my Barclaycard/Access account with
I enclose Cheque/P.O. for £

*Delete as apphicable

B T TINE & t s sas i s T o KN i en i A AR o b R R
Address: ........covvens

ComServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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For the SPECTRUM -

By lan Stewart & Robin Jones

Easy Programming for the ZX Spectrum £5.95
Computer Puzzles: For Spectrum & ZX81 £2.50
Machine Code and Better Basic £7.50

Cassette: Spectrum Special 1 £4.95
By Martin Wren-Hilton
Games to Play on your ZX Spectrum £1.95

For the ZX 8/

By lan Stowart & Robin Jones
PEEK, POKE, BYTE & RAM:
Basic Programming for the Z2X81 £4.95
Computer Puzzles: For Spectrum & ZX81 £2.50
: i"'"""” P = Machine Code and Better Basic £7.50
i ":H:.Ifm n F"“mum’ . By Martin Wren-Hilton
i i T g The £X81 Add-on Book £5.50

Order the complete hamper and
save yourself a packet!

Or make up your own with any 3 items
for £10.50 (incl. p. & p.)

Offer open until 31st January 1983

All books and cassettes are also available individually

Hampers will be dispatched from 2
at the normal published prices.

| st December onwards,

_________________ 2 _ ORDER FORM _-_________-.____-.--.>(2
Tick here :

Please send me a SPECTRUM hamper, at £15.75 D A NI E e e a1 e bl b A

Please send me a ZX81 hamper, at £14.75 D P ] o =7 = e e e et R L
| wish 1o make up my own hamper with the D

following, at £10.50

| enclose achequa for £.......coeeee

Please debit my Access/Barclaycard/Amaerican Express

R T e e e e e e R, U e Sl A

| wish to order 1 or 2 items only, at the normal D
published price:

SIQNATUNe scisirasessassaness

Shiva Publishing Limited

4 Church Lane, Nantwich, Cheshire CW5 5RQ
Telephone: (0270) 628272
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® DATA PROCESSING

The ZX99 gives you software control of up to four tape drives
(two for reading, two for writing) allowing merging of data
tiles. This is achieved by using the remote sockets of the
drives, controlled by USR statements or commands.

®RS232C INTERFACE

The ZX99 has an RS232C output allowing connection with
any such printer using the full ASClicharacter code {you can
now print on plain paper in upper or lower case, and up to
132 characters per line) at a variable baud rate up to 9,600

@®SPECIAL FEATURES

There are so many special features it is difficult to list them
all, for example:

of your memory capacity as it is processed through the Sinclair
block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM
DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings.

The ZX%99 contains a 2K ROM which acts as an extension to
the firmware in the Sinclair ROM. The ZX99's ROM contains
the tape drive operating system and the conversion to ASCI|
for the RS232C output.

There is an extension board on the rear to plug in your RAM
pack (larger than 16K if required). The unit is supplied with
one special tape drive lead, more are available at £1 each.

data-assettes.

44, Shroton Street
London NW1
Tel 01-268 0408
Lo’ 21 °)  ¢STAR DP8480

RS232C (SERIAL)
Securicor delivery

typeface,
@ Bi-directional

! & 30 chrs, per second

"

@®BBC CASSETTE LEAD

7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Only £2 inc. P & P.

Other leads available — please telephane.

“* Now only %

£49.95

AUTOMATIC TAPE COPY: You can copy a data file regardless

@®FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with £X81, Acorn, BBC, Dragon etc. etc.
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop. Battary/mains. Recommaeanded by
Aceorn for use with BBC computer,

£285 plus £6

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional printer works with almost any
computer with very good upper and lower case

@ B0 column width (10" paper]
@ Switchable — Tractor or Friction Feed

AUTOMATIC TAPE CONTROLLER
FOR THE SINGLAIR ZX81

lus
£2-95p+p

® ZX99 SOFTWARE

We now have available *Editor 99", a quality word processing
program including mail-merge, supplied on cassette for £9.95,
Also following soon:

* Stock Control (October)
* Sales Ledger (Movember)
* Business Accounts

Dept. YC5 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

* Debtors Ledger

* Tax Accounting

®2,000 SHEETS OF
PRINTER PAPER
£19.50 plus £3.50 p&p.

@®E690 REVOLVING CASSETTE RACK

Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.29 (holds 64 tapes or 40 in cases)
Trable — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.99 (holds 128 1apes or B0 in cases)

All plus £1 p&p.

[orRDER FORM

Dept yC12 Data — Assette, 44 Shroton Street,
London NW1 6UG. 01-258 0409

COMPUTER CASSETTES | EooT Tem — No. [ Prien | Pap tow ] |
High quality, screw assembled cassettes supphied I I
with library boxes. Any lengths available,

C5-35p C10—37p C12-38p ] I

C15 - 39 C20 — 41p C25 — 43p : Cheques/PO made payable to Storkrose Lid,
G30 — 44p ; 1 ‘i! Charge my Access/Visa No_ [ |
I P—— L o l

P&P 10% (min. charge £1.50) Signed Name

I Address I
I I I S O I GEE I I O N J
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ZX81 & SPECTRUM KEYBOARDS
COMPLETE WITH LUXURY

CASE FOR ONLY
£37.95 INC. VAT

These highly professional keyboards incorporate executive buttons 5§
similar to those used on top-quality computers. A repeat key
facilitates entering of characters much faster than is possible with a
conventional keyboard, thus making it particularly ideal for cursor
control and erasing. Attractive black plastic moulded case. Supplied with
12" flexible ribbon cable for connection into your computer. Mot to be confused
with toy keyboards currently on the market. Other attributes as reviewed by
Tim Hartnell, ZX Computing/Interface.

OTHER KAYDE HARDWARE/SOFTWARE

ZX81 4K GRAPHICS BOARD | 16K GRAPHICS SOFTWARE

Tha XA YDE Graghets Board s probally our best scosssory yat. It fits f)

neathy inaide your ZXE1. It comes complete with b pre-programimed 4K PECKMQN E— Thl?.‘ D-!'I|'l|.l' frua z.x version 'Df IhE
Graphics ROM. This will give nearly 450 extra graphics and with tha pﬂﬂulaf E‘rrﬂadE gF:IF‘I‘IE.

invarse makes a tolal of nearly nine hundred,

L AT e R e S et SPACE INVADERS — The best version available
definable graphics) 4K of ROM or our 4K Tool Kit Chips that will be anywhere,

available shortly, All the graphics sre complately software controlled CENTIPEDE — “In all | think this is the best
vedraforg thay Can b Wi itten into your &
progammes. Hare are a few axamples. presented moving

A Tull set of space Invadors — gmphfc programme
I've yet seen’ —

Puckman — Bullots, Bombis — RAMPACKS.. . With a difference

Tanks — Laser Bases and

Alien Ships Kavfie Rampacks are exceptionally stable. They Phil Garratt,
NO EXTRA POWER NEEDED don’t over-heat, lose memory, wobble or cause you
: : e : INTERFACE
£29.95 to lose your program. They are fully compatible with

£5.95 each

Graphic Software can anly
be used with a Graphics
board

all accessories and need no extra power, and
— therefore will run efficiently on existing Sinclair
power supply. Simply plug them straight into the
user port at the rear of your computer. Top guality

massive add-on memory only:
16K 81 SOFTWARE £29.95 for 16K ZX81 Rampack and
3D/3D LABYRINTH £48.95 for 32K Spectrum Rampack VIC 20 SOFTWARE
— A cubit maze that FLEXIBLE RAMPACK RIBBON CONNECTOR THE KAYDE VALLEY
has corrnidors which only £12.95 OTHELLO
may go left, right, up TWINKLE TWINKLE
and down. £5.95 KAYDE PECKMAN
4K Tool Kit full of utilities to aid the programmer ;‘::gég‘%nc
; ; S0 5 . ; aler K
in constructing and de-bugging E. PROM version Vic 20 de PLUS MANY MORE
for use with graphics ROM. £9.95 All £7.95 EACH

Overseas please add £2.50 p & p for all hardware and 75p for all software. All hardware comes fully built and
tested and complete with a 14 day money back opltion. PRICES INCLUDEV. A T

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.

KAYDE ELECTRONIC SYSTEMS LTD.
THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ
TEL: 0493 57867 TELEX: 975 247 CHATCOM G

Y e e N i

Narme: Mi /Mg Miss L |

| | |1
Address |_I_i_._|_i L_L._L_.J.. ]._J_

i : DON'T FORGET YOUR CAN ALWAYS ORDER ON
I L U s XS TEME LTD' THE TELEPHONE WITH YOUR CREDIT CARD. 2 I
DEPT.YC12 THE CONGE, GREAT YARMOUTH, ekl LR WEL COME

i NORFOLK NR30 1PJ =N - 1
l EASE IR *| anciose B chegue/postsl order paysbie to KAYDE Eectronc Systems Led., hor I

el e Inem Price Total L *Plasse charge 1o my Accoss/ Bancleycard/ Trustcard Account nd

: : 2 elite complet i i P

: T L T T W T
I Signature l

Plaase allow £1,50 PEP for all Hardware 50p for all solterane I_L_..I 1 J.I- | i I I: l | | ‘|

l 1
h—-------—--—-——--—----------d
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VECTIS SOFTWARE
6 Victoria Rd,
Sandown,

Isle of Wight
PO36 BAP

4
\ /"HENHY GOSUB MEETS THE

CURSOR", for the unexpanded

M&2)

A fantastic maze game for the 3.5K VIC. Can \ ,
you outwit the Cursor and escape or will you

be caught? Will you kill the Cursor with your ==
blast bomb or will you use it to demolish a /
wall? Can you find your way through a

labyrinth of walls and secret passages and

matter transmitters, or will you wander around

until caught?

We guarantee you won't escape the first time

through, and there are NINE ‘maze modules’

on the tape, with others to follow. Believe it or

not this fantastic game will only cost you

£4.9511

ALSO, for the 16K

ZX Spectrum e

TAPE I: b colourtul and noisy Spectrum games:

ZX Scramble, a version of the arcade game.

Bomb Run: Qut of control over enemy lines, can you clear
yourself a landing space without crashing?

Maze Craze: Can you find the key to the exit without being
caught by the guardian robot?

Torpedoes: How many aircraft, subs and boats can you destroy
without being hit by a mine?

Road Racer: Are your reactions fast enough to keep you on the
ever narrowing road without hitting any cars?
ALL THIS FOR ONLY £4.95
WATCH THIS SPACE FOR FURTHER TAPES

'BIB|C|

Microcomputer
Software

BEEB INVADERS — Best ever version of this classical game
featurin

*Mode ?Gmphu:. *3invader types *Mother Ship " Shields *Score
*High Score *4 Colours *Supar Sound *2 Missile types *intelligent
ridsies T YT T T
**Optionasl set-up Parametars: —
et &Hnm&mﬂ: rates

**=2 Missile Spoods

***2 Laser Spoeds

Very realistic explosions
Flying detwis etc
To run on Mudal B £7.00

-
P = RS
LR T R E R N K B _F_J

o P e W v e T o W

A B & X

GEOGRAPHIC QUIZ — 2 Super quiz games entertaining and
educationall
CAPITALS — Veary high resolution map of the world, you have to
narms tha Capital of a given country or Country of & given Capital,
Then you have to point it out on the map. When you get it right
YOu SCore points, when you get it wrong the computel pomnits to
the cormect location. ;
TOWNS Similsr to Capitals except applied 1o a high resolution
map of Great Britain,
MODEL B Machine only (both programs £6.50
GAMES PACK 1 A selection of gemes for tho M A Machino
as follows: — Bomber, Crash, Spacebamis, Minefisld and Music
Maodel A £8.50
GAMES PACK 2 3 Super gamas for the Model B Maching as
followss: — 3D Maze Monster Computer drirws réndom Maze you
|'|l'.hl- to walk through a 3-D view looking slong the passiges
ﬁﬂd bars and depositing them in a safe. However there
u 8 nasty ter programmed 1o get you so beware!!
DODGEMS — Classic arcade game and Rubics cube
Model B E8.50
DISASSEMBLER and CHARACTER BUILDER Utility programs to

help you with your own program writ AR
hfoﬂe of

ACORNSOFT BUG-BYTE  PROGRAM POWER also in stock
Hardware: BBC, Acom, Dragon, Vic-20, BBC Machines and
Peripherais at normal low prices, Approved BBC Dealer Vie-20
CPUs, Acorn ATOMS and Dragons at rock bottom prices. Send
for Ests.

Repairs and Spaves Service Call in for Demos.

D.A. COMPUTERS LIMITED
184 LONDON ROAD, LEICESTER, LE2 1IND
Telephone: (0533) 543407

—. — R —

SPECIAL

OFFER

ON
ZX-81 & SPECTRUM
ADVENTURES

MINES OF SATURN: — “While piloting a routine orbit of
SATURN, you are caught up i, & radiation storm which forces you
into the giant planat’s rings. Your energy drained, you make a
forced landing on the planet surface. Luckily you crash near an
sbandoned mining base and you set off in search of some
Di-Lithium erystals to refuel your stranded space-ship. Can you
succead?

BE WARNED — THIS IS NOT EASY.

RETURN TO EARTH: — “Having escaped from your previous
dilernmia, you reach Earth Station 1, but fail 1o make radio contact.
You effect a safe if harrowing manual docking with the orbital
station. On entry you find it deserted, and the control rcom
dastroyed. You must explore the station and find some way to
alart Earth of your predicament, BEWARE, many of the rooms ane
identical, there is exténsive damage, and signs of Alien intruders.
{The sequel to MINES of SATURMN).

SPECIAL XMAS OFFER £7.50.

FOR BOTH GAMES POST AND PACKING FREE.

(Programs run on 16K & 48K machines. Offer valid wull 31st.
JANUARY 1283),

Send now for this fabulous offer, double saved on computer
quality casselies, and despatched by return of post (1st. class
letter), you won't be nted,

PLEASE SPECIFY ZX-81 or SPEI:THUM VERSION

Pleass make cheques etc. pavable 1o

SATURN DEVELOPMENTS LTD
37 Heol Dulais, Birchgrove,
Swansea SA7 9LT

COMING SO0N, our satiteg 1983 catalogue of Sincler Soltwate. SAE plebse

SPECTRUM %
NEWS FROM

“1109%
Soyon ¥

&,

Just recened your ZX SPECTRUMY Mo point in loglong any
further—we Fave the products you necd al the prces you expect

SP48 SP80

32K Memc:?/ extension 64K Memory extension
fgnving total of 48%. Upgradeabie to SPBO) [gnvireg masshve BOK)

£25 £50

Both the SP48 and the SPEO fit inside the Spectrum case, are fully compatiie wath ai
Snclair add-ons {2X Printer, RS23.2, Microdnive e1c. ), are very low in pOWer Comsumplion,
reguare No soldenng, are easy to fit and remove and canmy our [ul guarantes

Transfer your ZX8] BASIC
And machene Code Programs
and data onto your

B e s ree SLOWWLOADE

This supert piece of sofftware enabies your Spectrum 1o LOAD programs from ZX81 tapes
and automatically converts them to “Spectrumess” réady for normal Spectium SAVEINg

—— — —— O — | —— — — — . — o— — | — | —
Serdsae for FREE cataogue 1o ORDERS & ENQOUIRIES

East London Robobc s, Fintandca House, 14 Danweell Ciote. East iHam, London E6 48T Te' 01471 3308
Prces inchude VAT, Piease ok € you reques VAT recepst L

Piease rushime Iher e nplicon Oty E e
PEP . A5
I enclose chequePC payvabls 1o East London Robobcs for TOTAL £
Mame Metruhins Address _

EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION
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The new Dragon 32.
S0 well designed,
youll even
understand this ad.

If youre already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

[f youre not,may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you won't understand
why all the others seem so difficult.

AndthenewDragon32 costsunder£200.

32K RAM FOR UNDER £200¢”

When youre comparing computers, the
first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragons memory is at least twice as
powerful as its competitors:

Withamemory this powerful theamount
of information the Dragon can store is liter-
ally vast. But the Dragon doesnt just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?

You may have heard of the term ‘user-
friendly.Revertingtoplain Englishonce
more, this means simply that the com-
puter will go out of its way to under- /
stand you, rather than vice-versa.

‘The Dragon 32 is so user-
friendly,itpractically licksyourhand.

You tap (literally) its vast resources
through a beautifully-designed keyboard
that's as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the Englishyou
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to e b R R
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say ‘gobbledy-
gook!

DRAGON 32




T T ———

B . c |82 |=| 5 — >
SPECIFICATIONS PRODUCT g r:f‘-r? 2 s 5 : gg
6809E MICROPROCESSOR. Pet, Apple, Atari400, o ;35 e B = =]
BBC Micro. and VIC 20 still have the less powerful 6502. FEATURE é G= ~
32K RAM (as standard). At least twice the power of PRICE 199 | £125 | £175 | £190 | £199
similarly priced machines. Expandable to 64K RAM. = T > | & £199 | £300
EXTENDED MICROSOFT COLOUR BASIC (as standard). RAM SIZE 32K | 16K | BK | 5K | 16K | 16K
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using). STANDARD
ADVANCED SOUND 5 octaves, 2535 tones. AVAILABLE
AUTOMATIC CASSETTE RECORDER CONTROL. RI}M FUEH[GH 26K | 9K | N/A | N/A | 14K | 3K
FULL EDITING withINSERT and DELETE. RESOLUTION
9 COLOUR, 5 RESOLUTION DISPLAY. S lE
USE WITH AN\ UHETV : d/ | PAL i Sl
. : an ‘Dr separate monitor E{A%FCOEE;)ET ves |no o [vo Ino o
PROFESSIONAL QUALITY KEYBOARD. YASIL AL
Typewriter feel Guaranteed tor 20 million depressions. STANDARD
R(C : PROFESSIONAL-
PRINTER (C liel).
NTER (Centronics paralle TYPE a6 o lxes byealves Tves
JOYSTICK CONTROL PORTS. KEYBOARD
FIRE YOUR IMAGINATION. BRILLIANTLY SIMPLE GUIDE.

Learning how to use the Dragon 32 won't
cause you to experience any problems.
Learning what you can useit for will cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And it’s clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHE TV or PAL monitor.

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal
machine to build your childrens interest in the
world of computers as they become increas-
_ingly more vital. School-children already

=5 enjﬂy using computers.

The Dragon is the first computer
specifically for the family - so by enjoy-
ing yourselves at home, you and your
children can soon become expert

enough to create your own programs.

‘The Dragon is living proof that you dont
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner In minutes, it
will show you how to write a simple program.
Within hours, youll be fascinated. And from
then on, youll continue to be astounded by
the new world which the Dragon's power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, its not Just the first
family computer. It also has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32
The first familycomputer.

To: Jean Webster. Dragon Data Lid, Queensway, Swansea
Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

Please send me further information about the Dragon 32,

Name

Address

YC

A member of the Mettoy Group of Companies.




Now available from J.P. GIBBONS A.l.B.

{Author of The Best Banking Programs In The Worldl)

The PBS Bank reconciliation is
believed to be the first such program
to be available for the Sinciair ZX81
and ZX Spectrum

* AUTOMATICALLY MATCHES BANK STATEMENT ITEMS WITH TRANSACTIONS
RECORDED IN YOUR ‘PERSONAL BANKING SYSTEM',

* LISTS ALL QUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES, FUNDS
RECEWVED BUT NOT ADVISED TO YOU, BANK CHARGES — HIGHLIGHTS ALL
DISCREPANCIES. NO MORE ‘SCRATCHING ARODUND TO TRY AND FIND OUT
WHY YOUR STATEMENT BALANCE IS DIFFERENT TO WHAT YOU EXPECTED.

* FULL SEARCH FACILITY, ALLOWING ON-SCREN CORRECTION OF ANY ITEM,

* SAVES AND LOADS DATA TO AND FROM TAPE (ZXB1 VERSION, AT DOUHLE
SPEED). EXCHANGES DATA WITH THE MAIN PB5S PROGRAM. NO NEED TO SAVE
PROGRAMS.

* SINGLE KEY OPERATION — USES MACHINE CODE KEYBOARD SCAN FOR
SINGLE LETTER COMMANDS (ZX81 VERSION).

= EXTREMELY EASY TO USE. NO JARGON TO WADE THROUGH BEFORE YOU GET
STARTED, DEMONSTRATION PROGRAM INCLUDED,

;‘ALL'-I;ILEM LISTS, SEARCHES (WITH TOTALS), CAN BE QUTPUT TO YOUR ZX
RINTER.

* FULL INSTRUCTIONS INCLUDED.
+ UNIQUE AFTER SALE MAINTENANCE PROVIDED.

* OPERATES IN CONJUNCTION WITH THE ‘PERSONAL BANKING BYSTEM'
(FULL INPUT & CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF
STANDING ORDERS ON DUE DATES AND FULLY DETAILED STATEMENTS).

S0 BANISH THE HEADACHES, MAKE LIFE EASIER FOR YOURSELF, SEND £15 FOR
THE PERSONAL BAMKING SYSTEM + PBS BANK RECOMCILIATION AND
USERS MAMNUAL.

EXISTING CLIENTS NEED ONLY SEND £5 FOR THE PBS BANK RECONCILIATION
WHICH WILL OPERATE WITH THEIR PRESENT PBS.

THE PERSONAL BANKING SYSTEM {AS REVIEWED IN POPULAR COMPUTING
WEEKLY — 15T JULY) IS AVAILABLE SEPARATELY FOR £9.95 FOR CASSETTE &
USER MANUAL. ZXB1 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR
JUST L6,

PLEASE SPECIFY WHETHER ZX&1 (16K] OR ZX SPECTRUM [48K).

Guaranteed Software available from:
J.P. GIBBONS A.l.B.
14 Avalen Read, Orpingten, Kent,
BR6 9AX

Your PBS is never out of date!

SOUND withZX~81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR 2X-81

£25.95 E ZON X-81

nci p&p & VAT

# The ZOM X-81 SOUND UNIT Is complelely self-contained and
especially designed for use with the 2X-81. It just plugs in -
no dismontling or soldering

# No power pack, bafteries, leods or other exirgs.
#  Monugl Vielume Control on panel — omple volume from bultt-in
loudspeaker.

# Stondord 2X-81— 16K Rampock or printer ¢an ba Elungm into
L0ON X-81 Sound Unit without affecting normal 7X-81 operation.

- ?n range of possible sounds for games of: Music,
elicapters, Sci-Fi, Spoce Invoders, Explosions, Gun-shofs,
T.‘n-rurns Plones, Losers, Organs, Beils, Tunes, Chords eic., of
whatever you davise!

ﬁ h
@ #  Uses 3-channel sound chip giving programme conirol of piteh,
> e

volume of tones and noise. g envelope conrol,

# Eosily odded to existing gomes of progrommas using a lew
simple "BASIC” lines

FULL instructions with many exomples of how fo oblain effects and the
[eagrammes, supplied. Fu

Guaranteed. r—y
< . W | |

Access & VISA accapiad

Ring 0920 JA2 for
Immeadiote despotch

9._, =
. - f J,.l- ol
e 42’/
M ACIHIIIN] CIOIDI|E
ZX Spectrum - ZXB1

In 1981, ACS Software published ACSEMBLER and DIS-
ACSEM. These are now generally regarded as quite simply
the best assembler and disassembler programs available for
the ZX81,

“The disassembler . is really fantastic.” AM., London

"l am very pleased with the assembiler and | feel that you have

a real winner in this program. ~ R.B., Gloucoster
Your programs are first class. Looking forward (o more.”
AL, Norway

the single biggest step to proficiency in machine code

programming. SINCLAIR USER

Mow, with the superior facilities of the ZX Spectrum, ACS
Softwara have done it again. Ultraviolet and Infrared are as-
sembler and disassembler programs that will extend your
Spectrum. Look at the facilitias that Ultraviolet offers:

Warks entirely in decimal (no hex problems); all ZBD in-
siructions c-nrrecllx assembled; supports the pseudo-
instructions EQU, ORG (multiple ORGs allowed), DEFB, DEFW
and DEFS; code can be assembled st one location and then re-
located; allows alphanumeric labels of any length: full listin
of assembled code and mnemonics can be output to llgu
printar; full errar trapping with faulty instruction clearly indi-
cated; commants can be included in the source file.

So now there is no need to be intimidated by machine code -
with Ultraviolet and Infrared it's child’s play! Buy them from
the machine code specialists - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

T P ogramaming astt are svadable for the 16K 2X81 a1 % &0 sach. SAE
P detmiby. Fraes include postage amd packing for LIK orders, overuess clants
ElFans B SLaf O uate CROL B

ACHEMBLFR Dafy ll:-‘!-‘l:hl A'C!l D'E'B'I..IG PFROGSTORE TOOLKIT

PROGMERGE (weryspn Fi

FROGKE AGE snd TAPT Itllﬁ-nﬂ 1 H\Hfi Specirumm ol of wonar ZEEY Dt Ty wall
Grer o T A e e farliteet

ACSSOFTWARE 7 L.dgen Crescen:
Roundhay
Leads LS8 1HN

(AT T [

Uictagﬁaph

plot window.

L i
IR

I
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An essential aid to all computer owners with Plot, Draw, Draw to
a plotted co-ordinate, and medium/high resolution graphic
capabilities, VICTAGRAPH gives you a fully adjustable window
from plot 0,0 vo plot 320, 200.

Higher resolution is possible by simple multiplication X2, etc., or
reduction by division. Plot 0,0 in each comer to suit your
requirements.

Place your drawing, tracing diagram etc., on a single sheet of
paper and position in the VICTAGRAPH, AND you are ready to
plot all the points quickly using the movable window AND easy to
read scale.

Made from high quality plastic sheets, 17" = 12" approx.

Ideal for multi-graphic resclution computers such as Atari etc. Not
suitable for Spectrum.

Total price £7.00. Cheques payable to: Victa Ceramics and
crossed. SAE for Details. UK only.

VICTA CERAMICS
6a BOW STREET, RUGELEY
STAFFS WS15 2BT.




MEMOTECH Explores the
Excellenceo

Access Barclaycard Holders
Piease Tel Oxtord
(088%) ra20z

ve /Yy 2n gl sh g e g sE s
0a/\/ e /\ /e N/ TRa N ) B
(e /\[FENSE N Fa N\ ["ea | e

W TN,

!
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-@ﬁediéﬁ’? Plug-in Z&81 Keyboard

® Plugs directly into the back ® High quality typewriter keys e Complete with buffered interface
of your ZX81 ® Does notinhibit other add-ons e Fast and easy data entry
¢ :‘TE?S Td'lave durable Sinclair ® Automatic hold-down repeat ® Moveable between configurations
egends
Memotech’s Memopals Range

MEMOPAK 64K MEMORY EXTENSION N
urren
memopahs The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither

switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A{S000).
Breakdown of memory areas...0-8K Sinclair ROM. 8-16K This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K A straight 48K for normal Basic use. <

MEMOPAK 32K and 16K MEMORY EXTENSIONS
Centronics

These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. <

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — # Fully programmable Hi-Res (192 x 248 pixels) * Video page is both memory and bit
mapped and can be lotated anywhere in RAM. * Number of Video pages is limited only by RAM size (each
takes about 6.2K RAM) = Instant inverse video on/off gives flashing characters = Video pages can be
superimposed » Video page access is similar to Basic plot/unplot commands * Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function

V,
MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE j

Main Features — = Interfaces ZXB8| and parallel printers of the Centronics type = Enables use of a range of dotl
matrix and daisy wheel printers with ZX8| » Compatible with ZX8| Basic, prints from LLIST, LPRINT and COPY
» Contains firmware to convert ZX8Bl characters to ASCIll code » Gives lower-case characters from ZX8l inverse
character set

COMING SOON.. | Fessemae  piossosoname ¥ Price No  Total |

1
I
RS232 : cheques payable to 54K RAM68.70+£10.30 VAT £78.00 I - .“-}
Interface ! (N}eMOteCh |=mcccmow T | | |
P T T | 16% RAM£26,00+£3 90 VAT | a9 :
: Digitis;ng : | HRG £52.00+£7.80 VAT £59.60 | '
i | CENTRONCS 1 £34 0-£5 0 VAT ___[oow ]| :
b y PleaseDebitmy ['\pyGTECH KEYBOARD. Price £43.43+06 52 VAT £43.95 -
. i Access/Barclaycard® | H
1 account number | Patkagng b Postage £2 00 pet unt (UK), £3.00 [overseas) M B S TR |
i = .
i | TOTAL ENC
: Pl Colale whscheves dows not appdy

2R Branton & G.AC. Boyd 1982 ]
1 SHGMATURE _ MAME
We regret we are as yet unable to accepl orders or :
enguiries concerning the above products, but we'll let you § appress DATE
know as soon as they become available. e S ——— R ——

We want to be sure you are satisfied with your Memopak — so we cffer a 14-day money back Guarantea on all our products

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colour and sound
wherever possible.

Entirely original. None of these programs has
ever been published before.
Proven Quality. The author already has 30,000

‘ satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon's surface.

® Maze. Findvyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of vyour
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

Improve your mind

® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.

® Maths. Adjustable to various levels, this

program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently

® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.
® Telephone Address Pad. Instant access to
many pages of information.

@ Calendar. Displaysa 3 month calendar past
or future, ideal for planning or tracing past
events.

ORDER FORM:

Send Cheque or P.O. with order to:-

Dept. C.. Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
O Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Namae:
Address:

12 YOUR COMPUTER, DECEMBER 1982

e e e e e ———— e e e e ]

ZXETENIES

from

J.K.GREYE SOFTWARELTD
11 (N
THE NEL GENERATION SOF TWARE HOUSE
“Without question the finest machine code games available
today......... JN. ROWLAND Product Manager for W.H. SMITH.
(J'-

GAMESTAPE 1 for 1K £3.86
10 Games incl. ASTEROIDS, WFO. CODE. BOMBER.
GUILLOTINE, KALEIDESCOPE, etc

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE

Wa've doné in 1k, games which some of oul compalitors = ALV e T
TECRTS YO 10 0

GAMESTAPE 2 for 18K only (3196
*STARFIGHTER Superb machine code Space Batte. Set
lﬁlll'nl'l: a4 background of hainkling stars, with stuhining
— H you can hit the snemmy|

”mﬂ Can you move the Pyramed? Make & mistake ahd
it wall collapsel A Thinkers game.

ARTIST Tha ultimate Graphic Designers aid. 8 Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, sic.

GAMESTAPE 3 for 18K only [4.85
*CATACOMBSE A Multi-Level Graphics Adventure. Each
level can contain up to 9 Rooms, B Passages, 7 Monsiers,

Food, Gobd, Traps, Phantoms, an Exit (to the next bewvel], -u * -b\i-{
and thare's an inhinite numbser of levels,

m
MOTE. . . . Thes is NOT one of the necessarily limited text im
Adveniures as sold elsewhers.
W excelent sddictive game which will keep you amused
for hotrs” COMPUTER & VIDEQ GAMES.

ey Vi O D e

GAMESTAPE 4 for 18K oy £4.95
3D MONSTER MATE The Game o Top AN Others
Unbelwvable Graphics! Can you find your way the h the
Mare? The EXIT iz there somewhere, but then so s a T.REX,
and its after YOU! AR in 3D (the T.REX will actualy run
towards you in full perspectrell, you've Rever seen anything

Ik thes Befora!
30 MONSTER MAZE is the best geme | have seen for the
ZXg1= . . COMPUTER & VIDED GAMES
' hﬁ'ﬂ.‘l choose Just one wnwm 0 mphess an audence with the cmbﬁm :lf
the ZX&1, then J.K. Greye's 30 MONSTER MAZE would be the one without doubs”
o XCOMPUTING.  “Srllant, beillant bellant!™ . POPLILAR COMPUTING WEEKLY

GAMESTAPE 6 for 18K only £4.96
*3D DEFENDER The Ultimate Space Game, Super fast
Machine Code 30D version of the Arcade favourte. You have
1o garve your home planet from the maepuding Alen Spacecrafl,
This @& all in 3D, yowr viewscresn shows you the view out
of your fightors cocipit window. The backdrop moves when
you tum, or fly up or down (B Night directions), just as i you
wate neally fiying itl But then YOU ARE! The Enemy Saucers
will acluplly room towards you in 3D, and shoot you if you ket themn! Your display
includes, Score, Shisld Strength, Altitude, Prommity, Forward Radar and your sviewscresn,
which shows your rolating home planet, backdrop ol Stars, Meteors, Explosions,
fll.ﬁansuln Blagts, your Photon Beams. up to 4 Enemy Saucers and ol course its all in
hul

“Another 3D winner'. . ... .. .. .e.s T e T SINCLAIR USER

GAMESTAPE 8 for 1K only £1.96

*BREAKOUT Super Fast Full Screen Diaplay Game, Your
ol time favournte with an added twist. Soo how much Money
¥Ou can win and watch the pounds comvert to Dollars, ANl
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sires
and thiee angles of rebound! The best BREAKOUT around
and at this price you can’t go wiong|

\'-'_mu bestofits kind™ _.... WHICH MICRO & SOFTWARE RE wEiL,J

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK, P, & P.
(Add appropriate Postage on Foreign Orders). Cheques/P.Os 1o

J.K.GREYE SOFTWARELTD

Dept Y€ 16, Brendan Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01.930-9232 (9 am - 7 pm)

If you prefer to see before buying, our range of GAMESTAPES
are stocked by the following stohes.
BUFFER MICROSHOP ____ 374A Streatham High Rd.. London SW18:
GAMER___ 24 Gloucester Rd., Brighton;
GEORGES _ B9 Park St., Bristol, Avon;
MICROSTYLE 29 Belvadere, Lansdown Rd. Bath, Avon;

MICROWARE 131 Melton Rd., Lescester;

SCREEN SCENE 144 S1. Georges Rd., Cheltenham, Gios;
WHSESMITH______ Over 200 Computer Branches;

ZEDXTRA = 5S5chool Lane, Kinson, Bournemouth, Dorset:

TRADE & EXPORT ENQUIRIES WELCOME



South London’s W
MicroComputer

Ct/

ATARI 400

U T

l 5K £154.95 ‘ ‘2“(5199 95 ‘ ‘ 16K £189.95\ l 32K £249.95 \
Less Basic

Vic Cassette £44.00 Vic Disk Drive New
Vic Printer £229.00 Low Price £299.95 Basic Cartridge £34.90

Atari800 16Kinc. Basic £499.00
Atari80048K £569.00
Commodore 64  aqi410Cassette £49.00
64K Colour Computer  Atarig10Disk Drive £299.00
instocknow £345  Atarig22 Printer £199.95
: = plus every Atari accessory.
AR ragon 32
( agEn EXCLUSIVE:
Now in stoc _
with range of software New for Atari — Percom
5 Double Density Disk Drive.
Sinclair ZX81 174K Per Diskette.
Now available On demonstration now!

£49.95 with free programme,

Now available*

r | EMI Submarine Commander.
Over 900 software programimes EMI Jumbo-Jet Lander.
alvays in stodc. Ve caty Probapy Incredible Games for Atari.
the widest range with continuous ~ *from November 8
L demonstrations. Mail Order — send for our ‘

: , comprehensivelist = |
Top Cash Prices paid on Second P Py N
Hand Equipment or Part Exchange instant Cregy Bardlaycard e

; [ P2l
\Welcome. Available [ A AL
subject to status | _ /' ( ,‘:E : {a.-«""' iz

3 Eden Walk Precinct, ) B o
WMKM ston-on-Thames, Surrey. (il 7 5%

Tel: 01-546 8974 | oo

I. T

¥OUR COMPUTER, DECEMBER 1982 123



Tomght oh your micro

Meet an Invader up close! Is there Iife after theAlien

And play Adventure, Chess or any of 26 more Overun?
programs, plus tips and hints, all in book OVER THE You'll find out in Clifford Ramshaw’s book VIC
SPECTRUM £6.95. INNOVATIVE COMPUTING -undoubtedly one of the

finest collections of BASIC programs. Only £6.95.
E e

L e g : —
Hop your way through the night! Talk to your Spectrum!

This is theway to learn SPECTRUM MACHINE LANGUAGE Why is this man smiling? You will too when youread

FOR THE ABSOLUTE BEGINNER. Includes entire Dr. Logan's book UNDERSTANDING YOUR SPECTRUM.
original FREEWAY game. Great book value at £6.95. The definitive guide for only £7.95.

Unconditional Guarantee

All Melbourne House cassette software i supplied on high quality cassettes
with attractive inserts. Full instructions are provided and the cassettes are
unconaitionally guaranteed against malfunction

SPECTRUM EEESEEEEEEEEEEEENEEENEEEEEEEREEEN

Programs from books now available on cassette. B Orders to: Ye12 o
Over 9 programs on each cassette! : Melbourne House Publishers ™
Over The Spectrum Cassette 1 £5.95 m 131Trafalgar Road, Greenwich, London SE10. ]
Over The Spectrum Cassette 2 £5.95 m Correspondence to. Glebe Cottage, Station Road, Cheading- ®
Over The Spectrum Cassette 3 £5.95 : ton, Leighton Buzzard, BEDS LU7 7NA. :
Programs From B PIERGEAIDB . ... e ces s bosnrmstrdmernons L b . -
Spectrum Machine Language £5.95 : (Dlease add 80p for post and pack) =
® Name ... s
VIC 20 a s
_ _ B Address =
Programs from books now available on cassette. u =
7 programs on each cassette! : »
ViCinnovative Cassette 1 £5.95 - =
ViCinnovative Cassette 2 £5.95 B Postcode "
ViCinnovative Cassette 3 £5.95 . =
]

Pricesinclude VA.T. EEEEEEESEEEEEEEEEEEEEER

MELBOURNE HOUSE PUBLISHERS
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adventur*e of B2. *\?:“‘
) R
l—bg_;-"s spead graphscs m

g with electrifying space ‘?{1
3 advencture makas TIMEGATE

Fall ehe ruling aliens by
traveliing back chrough tirme
and blasting out their harma
planet. Fght 30 space battles
ON YOLIr j[ournay, eesking the
time gates that lead to yaar
rarg and che qalum;-cr' of cha
FurTan reace

Features: A0, High spaad
graphics, versatie scanning,
astatus and battlé computars,
imand & take-off from rmany

B e L CiTEETraVEl S ail

-

B levels, score & rating plus
free craining progranm

VWho s e ? Dare YOU challenge him?
'qukhl:;"f'nkeuuwupl eru

TL-IE cCr -iEZE-S PLAY E!:c‘: CHET S e,
wimiie of fering vou mara
Gl dl—00E TG @ oy T T
Faatures: 5 kil lgveia, analyes, copesa
diaspiay and all moves to printe™ or
screen, colour or B & W display. save
QBT BT BTy O,
Poraonaity & speech

Add speech or mMusc £o you prograrmal
In responae to Masaswa damand, vwa hawve
reoaned SPEAKEASY for yvour own Lee

BT SOy TSN,

Simpily recond your sound onto 8
cassatte and play it into your Spectrum
vim load, The signal rmay then be edited
and replayed on command from youer
Basic or hM/c program

-
-
.?*
7 MNO EXTRA HARDWARE REGQLIRED!

E INTRL WiHAT THEY SAY ABOUT
Features 4 alen typeas, CLUR Z2XxX81 GANMES:
random saucear points, 2nd :

SCtacy wave mutant. “,..emazing, fantasticl..” [P.LEW]
axpioding aliens, bonus base
S0.000 points, left-right & e
fire, sound effacts and colour

3 metecr types, 2 saucers, "..vary good.” . addccive game..!” [C&V.GE]
full screen wrap-around, 1IEF 2R

jusat ke the realthingl..." [E&WV.G]

Edward de Euno-'s Classic

s bonus ship every 10,000 - Bacter than eny other arcade game
Simpile rules and c l:?""".’:'ﬂﬂ strategpes POINCS, BMazing axpliosions, I've £ A [Eyl'"f'-l
rmaka tha L-CAME an essential for 'E'-"l:-r“g!"ut- chrust-fires &
everyona : " E - —
hyperspace, sound affects moast ey |'ve playved on the ZX81
hr.f'.- NCILCHS OUTATANCNG &nd CompuiBne tds - 2 7 f o= ¥ ) L -
versors of Mastermend £ Portoon and spaach Al che tapes were mprassively packaged...

.ﬂm fearured on T.Y, in Ecward de Bono's Which hicro & 5.H.)

J Thinking Coursa
L-GAME REACHES THE BITS OTHER
GAMES DONN'T TOUICHI!

\ o — . —1— = a -

SPECTRUNM GAMES Plaase send me the games as ticked,

iz = '___ Spenkeasy my/c 48k £4.95 Total cheque/P.O. 8ncioBBd ..........ccovrevmrmrarssrnrass
{—|L £3295 O limegace e 48k E695 * [
: c 16k E3SS | j The Chess Player r ABk £B.95
Defenders m/c 16k £3.85 | Soace Intruders Mm/c 18k £4.95 = Ackdrass
Meataor Storm i c E4 895 [
L-Garme E 16k £E32.95

*THEEE OAMES INCLUDE SPECIAL BEASONAL DISCOUNTS, ORDER MNOW
AND GET FREE KEYBOARD OVERLAYI

Bend order to: QUNICKBILV A, DEFPT 8FE , BE NORTHAM ROAD, SOUTHAMPTON, BO2 OPB




ZX81 Workstation...

... is a stylish and ergonomic
plinth for the ZX81. It raises and tilts the TV to avoid
eyestrain, holds the 16K RAM in place and hides the
wiring and power supply. This very professional unit
costs £15, a built-in power switch is £3, plus postage
at £2.00, inc. VAT.

| Peter Furlong Products, Unit 5, South Coast Road Industrial
Estate, Peavehaven, Sussex BN9 B8NA.

Telephone 0791481637 for C.0.D. and Credit Card Sales.

ANDNOW!
Spectrum workstation

£16.00

plus £2 postags

Exiros:

On Ot switth 2
Aoy Das? E.E 1
Gpaake! £3.50

Following the success of our ZX81 plinth we have introduced a
workstation for the Spectrum. This stylish ABS plinth raises and
tilts the TV for better viewing whilst angling the Spectrum and
making typing easier. The PSU is hidden rneath, the printer
and cassette may still be used, and a matching, stackable unit for
Microdrives will be available.

Peter Furlong Products, Unit 5, South Coast Road Industrial Estate,

“CHATTERBOX"

-

* allows you an infinite vocabulary

#* important educational tool at home

= improves your games dramatically!

* free beginners documentation

* gquality designed plug in cartridge

* garious uses and fun for the family

* uses sophisticated hardware but is

very easy to use eg: HH1/EH/EL/OW/—

HE-LLO!
HIGH SPEED MICRO SYSTEM

-
I * integral operating system
* USES Micro cassettes
* BAK fside
* to store loads of games and files and
running 20 x faster than audio tapes
* floppy disks £££]

£129 oo

Mo waiting or hassles, easy to use.

VIC 20 ACCESSORIES

MEMORY

o°

e 16K DRAM g &ﬁ"’
08K STATIC RAM %, ¢°
o 3K STATIC RAM

plug in cartridges for using
those 16K quality games

you have heard about.

WOW ! only ’::‘117

(including integral software enhancement)

Wae offer the % price alternative you will need for storage.
=- COMPARE PRICES ——

SOFTWARE

The i‘li;hl;l’ acclaimed range of MR. MICRO
software available from us on micro cassette,

DON'T HANG AROUND!
Phone, write or order NOW

Prices excluding VAT

Peacehaven, Sussex BND BNA. Tel.{07914) 81837,

==

W C U I ‘ “ A I I
i

COMPUTOR COMPONENTS,
GRAYTHORP IND. EST.,
HARTLEPOOL,
CLEVELAND. TS25 2DF

(0429) 72996

MOTHERBOARD

=

3 SLOT axpansion

2t this price you must buy one with
all the exciting cartridge units available.

J -"'5-.”:-(; ¢ :,ﬁLsr;;fzr.r{ﬁf CHGUCC veed
aricd preserte of
/ﬁf‘r)rf;n FAY

. //:‘J‘!"’L J'"{Hfff"

VIC 20

See next page

Sse us on STAND |08
at the Northern Fair
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NTING

exv® _KEMPSTON (Micro) ELECTRONICS
Twene " ZX SPECTRUM HARDWARE

We are proud to announce that we have developed
for the ZX SPECTRUM a new 24 line programmable
peripheral Interface using MOS technology with
the following features: —

e 3 x 8bit ports

e Port mapped, using IN and OUT commands

e |/0 via 16 pin DIL sockets
e |/0 also via 28 way edge connector

oCan be used in BASIC or Machine Code

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

ZX Spectrum PPl port

ZX 2 slot Motherboard.

ZX Stackable connector......f 5.50

m———————————

Your nama
Your address_

...£16.50

Date

Description

ﬂulntil'r. . Unit price

All prices inclusive of VAT, but postage must be added at 70 pence for a
single item, 100 pence for 2 or more items. Available by mail order only.

IX Spactrum PPl Port

£16.50

2 Slot Mothoerboard

£16.95

Cheques, P.O's made payable to:

KEMPSTON (Micro) Electronics

60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 8QZ.
Please allow 21 days for delivery. S.A.E. in all correspondence.

YCi2

.50

Postage _
Taotal

Stackable Connactor

5 g o T o O O A o O A6y 7 W A B +
"IMPORTANT - TANNOUNCEMENTS 1. : ]
+ 1 S 0 0 . e e e e o e e o o
5% 2 o 9 W B B0 B 6 i I b 3
+ +-&-—iu—|—-$—-—£-—l—-l—_x_ - _ L e =t L=t o+ =
+ S+ VIC TINY BASIC COMPILER-Produces true 6502 code. : e =
+ + 4+ Subset of BASIC supports all fleating point operations |— -[-+ +
Ia_,._r_‘_‘_ ./f"l"\li e Compiler listing optiaonal if you have memory{8K cxp.) = e "-icﬂ?') -+
= = 1\ +fReq IK/BK expander £15.95 = T,/‘:G‘-' 7 =
! t e Somehior A e —+ f’\" ¢ +
ik #--—4-—-!—1-4-“‘ JOYSTICH DRAWRINL -‘41:|'_L'fr1,.-;.!. for VIC MULIICOLOUR t__“ !‘( SR
'Ll- ¢ + 4+ mode plciures. Regulres 3Jk/BK expander and a joystick il +
2 - £ -9.95 -+
+ECRAPHVICS upgs araphica packaonge adds 185 commands +
MR MICRO L i » VIC BASIC Plot 1532x160 points.Hires & multicolour 1
--F mpies on samg scerecen! Texg & a_}l;,;g_gn__ifg o rc(;1;51§:|_=-,,¢_| "l. B 4
SOFTWARE _"__+'.-..\. pivtures to/from tape. Req 3IK/BK expander.Sample = A 4
1< Mow AvAlLABLE 44 FTOGRARE & U3CT TS Manus ) £17.35 —t++ + 44
o] VIGI Inlteragctive Games Language- Program your i
the * games Included. With 60+« powerful Nt
y Tt leacn,has colour & sound Reg IK/BE 4
mplete with users manual E25.00 +
H"!‘ L THE MUSIC MACHINE- Simplest way to compost 1L_ 1
Ere & play music. Complete contrel of rotes, T
: = f"!‘ peats; tempo, Sample composfiticns & users T1F '“'LiT“P '1"""'“::
Wl i £15.95 b5 3
) L : | O el i I PR R WP O L e L ot . e | 4+ i 4
t o . i The above are just a selection J -I I 8 + 15 +
= MR MICRG APPOINTED SPECTRUM DEALER from our new catalogue of VIC HEW-DUAL PO SOFTWARE AUTHRES. 4
E-Wn we proud 10 announce thal in addilion 19 our 20 software -Send a large sae SIS, SOR OO, SRS SURH ST, P2 1
[~ SRisthG 150 ol qually Solikars AT LECAC) Ros for your COPY. colour computer Our deal -_anrrr:an HL 1;:: -_-I 4
T ofter ine ful range of products aetaied in the sPEC- T T 1T 0 R S ) B S hmMIT’ mq“m:r:qmﬂ:m I| :L'Gr”tm nﬂf o
" TRUM COMPUTER GROUP'S advertisments (i Ihis + 24HR. TELEPHONE ORDERING “+ et L e e e et 5
1L issue). Our new retail shop will be open NOVEMBER + SERVICE. with ACCESS or '+ B e LUk 1
1 1om2 We look lorwird 10 Sesing you there + VISA. Ring 061-728-2282 +* s s : s your work oday =4
T or send a cheque or + WORLDWIDE MARKETS. Send us your work loday
1 + 1 + + tor an immediate reply, Your hasd sfons deserve 1o be T4
2 postal order. All prices 4
1 + 1 H T include VAT & postage. .o i e e ;
4 oL - +

I ioaw O ] MA MICRO LTD.. 69 PARTINGTON LANE, SWINTON, <4
x: GTA. MANCHESTER M27 JAL j

* R E W o s o e e o W o L O B
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ZX81/SPECTRUM
ARCADE GAMES

ZX INVASION FORCE
(ZX81)

Use your skill to fire through
the energy band to destroy
the menacing alien ship —

UTILITIES

TOOLKIT

Minge powerful new functions for
¢ your ZXA1 (including resnumber
lings (golo, gosub), program merge,

! string finding and replacement. £5.95

SPEC BUG
A 30 in 1 machine code tool and disassambier

lor your 2X Spectrum. £6.95

e ZX BUG

SPEC GALAXIANS A 30 1n 1 machine code tool and disassembler
SPEC INVADERS for your ZX81. £6.95

EPEC GOBELEMAN

BB

These three exciting high-

Improve your machine
code programs with this
new 48K Spectrum

Assembler

Just released by Artic, this new professional
quality assembiler is also available for 16K
ZXB1 and features:—

* Word-processor-like text editor, = High-
speed, versatile Iwo-pass mnemaonic
assembler with labels and detailed error-
trapping. Will assemble 1o any address
« Essential support facilities such as
memory-edit, register inspect/imodily and
search lor de-bugging. = Full output to
ZX-printar. = Mamory-status

ONLY

raport and comprehensive
£9.95

speed classic games
incorporate hi-resolutiongraphics and
sound to bring you the best in arcade
action at only £4.95 each (16/48K)
'_’__,.-r" SPEC FROG 5/SHOWDOWN
\N (16/48K)
NE_ Hop across the dangerous
A\ *—"" road avoiding the lethal cars,
then lorries. Go back to the
wild west for a gunfight battle amongst
cacti and wagons, Features include
western music. £4.95
..,-""""_' NAMTIR RAIDERS ( ZX81)
W High speed, quick action
NE_ arcade game with four
__,_4-"'"” separale groups of attackers.
£3.95 user-manual.
Galaxians and Gobbleman also avallable for ZX81 a1
£3.95 each
THE ULTIMATE ADVENTURE FOR THE
SPECTRUM/ZX81 for only £9.95

Youf eccentric father has
ieft you £10,000 in his will.
In order to claim your
windfall you must solve twelve clues and gain access to a bank
account in which the money has actually been deposited. Be the
first to crack the puzzie and the prize is yours! Plus you will win
two tickets to the city of the secret KRAKIT™ vault location. The
prize money is increased waekiy. A telephone number wiil be
supplied so you have the opportunity to find out just how much
you could win.

DON'T MISS YOUR CHANCE TO WIN A FORTUNE!
ALWAYS AHEAD WITH ZX81 / SPECTRUM SOFTWARE

=rs,
ARTIC COMPUTING LTD. ;

396 JAMES RECKITT AVENUE,
HULL, N. HUMBERSIDE,

RULES AVAILABLE
FROM ARTIC

Cheques & P.O. made payable toc Artic Computing Limited. Dealer enguines welcomae
Please state whather your order 8 for ZX81 ar Spectrum Send S A E (Bin = 8n)for cata ogue
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ENT,
AD{}’AMES

U,qg

B INCACURSE
HELEASE lI:j; ?::\QTEEE:IEEHHQ

yOou Come acrogss an
anclent Inca tample
Your mission 1o
enter, collect the
treasure and escape
alive. Bul beware!
Includes a cassette save routine. EG.00

SHIP OF DOOM {Adventure C)

You are unavoidably drawn to an alien cruiser.
Can you reach the control room and free
yourself? Or will they get you lirst? Includes
a cassetle save routing. E7.00

ESPIONAGE ISLAND (adventure 0y
While on a reconnaisance mission your plane
loses control and you are forced to land.

Can you survive and escape with the island’s
hidden secret? £8.00

PLANET OF DEATH iagvanture &)

You find yourself stranded on an inhabited
alien planet. Can you reach your ship and
escape? £E5.00

nEDUCEﬂTﬂ ZX FORTH
£2 5 Supplied on casseile

with adilor casselle,
user manuals and keyboard overlay. ZX Forth
combinas the simplicity ol basic with the
spead of machineg code

A

CHESS

GAME FOR
YOUR ZX81

OR SPECTRUM'
ZX CHESS |

Very popular maching code program, with six
levels of play and an analysis option, Available
for ZX81. £6.50

ZX CHESS I

Anew improved version, with a faster response
time, seven levels of play, analysis oplionand in
addition a recommended move option. £9.95

ZX W CHESS
Anincredible game in 1K foronly £2.95
SPECTHI.IMCHESS now only £9.45

EP'ECTRUM . i
ESS

3" € VDICE CH

1 efiGiddibie program faiks you

through your game
1 1elis you 118 Mowe, RecOMMends & move, and
conlaing a range of lacelious comments. The game
15 Dased on the highly successiul ZX Cness |l and
2 offered at the Christmas olfer price of £9,95.

*SPECTRUM CHESS 48K
I N . - . . - -

To: Artic Computing Lid . 398 Jarmes Reckiit Avenue

Hull, M. Humbersice, HUS OJA l
Please supply
Creque fer total amourt encloses I
Mame I
Agaress I

¥G 12
B S D S O S S .



%o | bou ht all your tapes to date * ... | was very imprassed, not only " ... | must congratulate you on
for thn B mrn and | think they with the cassette, but also at the your MUTANT INVASION cassette. |
are just super, especially STAR TREK, speed at which it came!" : have had it for two weeks now and it
and the sound n acts in CANDY — RA.L., Cheshire  is really superb. Incidentally, | have
FLOSS really made ma sit up! Wall baaten your huph scora of 4, 500 —
doens gnd keep them ssmmg". mene iy 1 B8O
Paisley —S.L., Borks L
AND NOW LOOK AT OUR LATEST CASSETTES!
CASSETTE EIGHT Cassette Eight contains Model A Cassotte Nine contains Model B CASSETTE NINE
Model A invaders Invaders. A superb full feature Invaders. A superb full feature Model B Invaders
- = gn e machine code teletext colour adaptation of the arcade ‘Space
Ao R ki g i graphics version of the popular Invaders’ game in machine code
MW W W W W ‘Space Invaders’ arcade game and high résolution colour
et e L e for the Model A BBC Micro. raphics, for the Model B BBC
e ol et et Choice of lnvader and Migsile Ellﬂ:ru Choice of Invader and
R speeds, FAST, SMOOTH AND Missile speeds. QUITE SIMPLY
- = GREAT FUN! THE BEST.
= Only £4.95 inc. Only £6.95 inc.
" =
Actual screen photo Actual screen photo
NOT FORGETTING THE REST OF OUR FANTASTIC RANGE
FOR MODELS A AND B : FOR MODEL B ONLY :
Cassette One: STAR TREK (8x8 Galaxy, Kiingons, Phasers etc) Cassette Five: FEEBM\{NCH (arcade game). Our version of the
and CANDY FLOSS, Ihx:l.mmgnduus new game _PM""*'::_ 9:“'":- Tl'“" Et“da'f ‘!';“'5"’“ W"!a'l“'
1 . 1 . ing multi-ghosts, tempting fruits, superpoints,
everyone is talking about Only £5.95 inc. e Fliee o Only £5.95 inc.
Cassette Two:  HANGMAN, KRYPTOGRAM, DICE, BEETLE, Cassette Six: ~ SUPER HANGMAN, The special feature is the
GRAND NATIONAL and MUSIC. Only £3.95 inc. high-resolution animated man. Marvel at the
detail of his clothing and witness his impati-
Cassette Three: MUTANT INVADERS (arcade gamae). Can you ance! Contains many categories. Only £3.85
destroy the Mutants before they destroy you incl.
with their radioactivity. Only £5.95 inc. Cassotte Seven: 3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
Cassette Four:  BREAKOUT (arcade game). Superb varsion, 6 your view in 3-D each step you take!
skill levels, 1 or 2 players. Only £3.95 inc. Only £3.95 inc.
ALL CASSETTES AVAILABLE NOW FROM: l. J. K. Software

(All our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lancs I

B q OMEAF COMPUTERS LT;

Educstion Hobbyist & Small Business Computers

i iFMake the most of V- ﬁ / Modei B \

\your pocket computer Computer
| £399.00 + £7.50 carr.

ITET books........ s for DRAGI‘.::; gg |
1 101 program tips & tricks 1 D
ragon 32 W,
£199.00 + £7.50 carr.

| 55 programs home/school/office £6 95
Acorn Atom & BBC Twin User

I color computer graphics £7.95 |
Add 50p per book post & packing (max. £1.50)

Joystick Interfaces £13.95

{Please state Model)

| new software for SHARP PC1500
| World Exclusive! NEW Business Programs

Oaktree Computer Workstation
£17.50 + £7.50 carr.

from GEMINI Silicon Notebook £19.95
Executive Suite (6 programs) £29.95
New ldea Ideal Gift

|
| Atlast - no more tape-loading problems!
SHARP PC152 cassette tape recorder
"\ purpose built for computers only £39.93 ,
.S

|
[
|
1
|
I
1
[
1
/

— e e e e e S e — —

Send cash, cheque, Access or Visa Card No. Ask for our
Mew FREE pocket brochure. Trade enquiries welcome anytime!

ELKAN ELECTRONICS (Dept. YC)

FREEPOST, 2B Bury New Road, Prestwich, Manchester M25 6L7 or telephone
061-798-7613 (24 hr. service). See full list on Prestel 258-2022
We specialise in pockets!

Please send
your remitance

20 421 DUDLEY ROAD, GRANTHAM, LINCE NG GAD
Tok: (0478 76894

ACORN soccuusrs AR prices inclucle VAT
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B8 wmeno (asm)
* NEW * SPACE ADVENTURE {Moge I] Machine Code - Model
B only T

Our best selling game for the Atom now re-written and
enhanced for the BBC. Intriguing mixture of Space Inveders,
Mz pogd Adyentuse,

MIDDLE KINCDOM |[Mode 7] Bask [ Machine Code. [ ]
I'_"Hglrul resl iime adveniure wilth awver 00 rooms to find snd
anplore. Fight (or avold!) the many differsnt monsiers and
retrieve the lost treasures of Hylem. Many different scenaros
and characters.

SPACE INVADERS (Mods 5 Mschins Cosks, it
Fast action, full-feature versson of Lhis popular game. Oul-
slanding high resclution colour graphics plus sound.

REVERS! and COMOKO [Made 5) Machine Coce, ® ]
REesponse iles under one second for the First ) lewels, Many
festures, graphi bosrd. problem solving, eic.
are wvery abiorbing snd challenging.

GAMES TAPE | (Mode %) Machine Code. in
Mawing Wall Breakout, Snake and Hunt are fast soving
sddictive games, very colourful. Thres quality gamss for the
price of one.

MICRO MAN [Mode 1) Machine Code - Model B only Fast
mawlng, axcelleni colour graphics with sound. ia

* NEW * Mow available. Word Processor pachage only (19,85
Written in machine code for speed and versatility. Casy 1o use
with full on-screen sditing and justification [more ussful and
powerful than a texl editer], insert, delele, move, copy.
wvarlable lab setiing, margineg plus many sore features, Compleis
with Instruecton manusl . Large SAE for further details.

Baih gemes

All prices
are incluslve, no estrad. Buy any two cadietles bad deduc
L1 from fotal, SAF for catalugue

m software alio available, Space Adveniure lnvaders,
Abr Strike Only (6 each, SAL for detsils of eur full range.

Al programa supplied on guslily C-15 cassettes,

PRO SOFTWARE

I:EJIEE]EJEIEIEI
OO00EEELERKNOOCOD
DEI% l I 7] EJIIEIEIID

Extend your ZX81 System:
Add Memory that won't Forget!

« ADD YOUR OWN SYSTEM UTILITIES

~ BUILD UP A LIBRARY OF MACHIME
LANGUAGE SUBROUTINES

v UP TO 8K NONVOLATILE RAM

. USE HMB116P CMOS RAM o ==
OR 21812732 EPROM

« COMPATIBLE WITH *
16K RAM PACKS

INTRODUCTION

Thes maenory board desgned iv M fhe rarapares) BK
Bk of mamery o B w wE) = 8 TR0 gates
This area ol ménory B an osal place 10 siore, sl por
mansntly of SMOONEly, MAChING IAJUESE roulned OF
aata whach are bo be used by the BASIC sysiem Such
rouAings couild B, 107 SxEmole

* imsi graphecs roueEs

§ CuRiDeT IRETREMARCA! (r BATENEE Fanchong

Sogier codel ASCH comraon tables
ORI T SOt Rl ol

Tl ST Posdlines

"0 senvicing routnes for comanal appheatsng

a dut aporatng [DOS) or oty Sevelopmen! wystem
SEBCD Wi Pl el

sootong! BASI commands

EPRC programimeng whd wiily rollfes

L R R

A SO TR0 CRRDANY PO BN DECSidured. Aol Shonng
utiisen oo bape mre Cced with e b

The ute of FIASTTAR 29 CRADS FAM menory IC7s wis
thasis! DweT). Sl [One? Sy’ MMRETE I Rtri].
Fi M FUAM are ranvolalile — the AARE retame s mamorny
®van whes the ZXB| & sweched off or resed Moreower, be
o FLARY, B iCsslniel wOid SlCCE o I PRae=adeiy’ G000 iy
mraadeiied. Tru Weurm ool suppied weih e board will mae
\man sUShCend regarve power for aboul ien b tor 2 o
for about o monihe for A luly populites Boand. A con
MECHON M MU Iasiabie 30r &0 alernaney esernal wapply

H HUNTER ELECTRONICS, PO. BOX 5, AXMINSTER, DEVON EX13 545
— =S i

£19°
i INCL.VAT

Wen tha Doafe 4’5 No KRQE ROCEISATY 0 [EECe YU
machire anguegs routres e BEN #xsrenit, 0 g
varahies, of Doyend RAMTOR You can budd up 4 fescend
b ary o msctue ubiltes e e Dy yowr BASIC wpstem

Orce your Jyslem ilSes #d Ofher Machene Mrguage
POl s e ETIACE S yOu CAN ] pOu WIST, FeOale (P
B 18P CRADS MUAMs waety 2T o 3733 EPRC Y

OTHER OPTIONS

T Dl C5A Ber puifigedd ot RITeed B Oluly 0y O
of thes foar BE biocks of memory @ tre Pest 29 You cam,
b guample, Modlp he SECLAD operalfeg iyaler
ARsrraiively the boand can be used a5 System e FLAM

ASSEMBLY

Complpis Ma0-Dy- BIbp AMErWHSNE @ 8 15 BADE MAAul
maks asaernbly of ihe Board easy Corminocion lakes be
g 0o A v houes. The & [Deciuned SD0ws) 5 Cpm
phete Wi 3 slEireered SOR0eT-masked provded Griud
Board, &l CApachon, resEADIL. ARSI, BOCREIN, SO
AsCIOng, etegrated crcuds, and tha EPeem ol The Doara
B supptesd wath o PE CIA0E &1 1EF-3 AL & W 0
COMOANE Pasb More ior 100 of B

- HUNTER ELECTRONICS, .
KENWAY, RAYRIONDS MILL. AOMINSTER, DEVDN
Sana phiece, of oy ceoed ke €196 plut €7 85 shwppeng
#nd handieng o the aidress below. The preded ool
baand wim The sitnachon marual i Sratable meparaiely

e £90.00 pot paaad

Christmas Space action with .

SPECTRUM
STORM-FIGHTERS

. . . explosive machine code space action

They come from deepest space.

An alien fleet whose skill is matched only by its ruthlessness.
They hide and mangeuvre in the cover of asteroid clouds . . .
showers of cosmic rubble that spell death on collision 10 the
commander of the lone space ship that protects Earth.

You are that commander.

In one of the toughest challenges the Sinclair Spectrum can offer
VOLUF mission 18 to destroy the aliens and avord the asteroids before
they destroy you.

Your weapon is a twin firing laser canon. Double bolts of pure
energy that mean instant annihilation to on-target aliens. Its
responsive. [ts fast. But only as fast as you are.

Put yourself at the controls. On the thrilling edge of adventure . . .
the STORM-FIGHTERS await you.

All machine code action . . . full colour graphics . . . full sound
sync . . . progressive difficulty . . . comprehensive scaring . . . high
value mother-ship . . . runs automatically on both 16K and 48K
models:

Available on quality cassette atom £4.95
(post free in U.K.) from

John Prince
29 Brook Avenue, Levenshulme,
Manchester, M19 3DQ
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JOYST

| 12X Spectrum /zX81

A
i

FOR ONE JOYSTICK AND
INTERFACE MODULE

BUILT, TESTED & READY FOR USE

* NO SOLDERING, plugs

into rear expansion port

between ZX and Ram Pack, Printer or Microdrives.
* TWO JOYSTICKS connect via one interface module.

* NO SPECIAL PROGRAMMING, Joystick |
operates as keys 5 to 8 through inkey instruction.

* IMMEDIATELY COMPATIBLE WITH ALL
CURRENT SOFTWARE using arrow keys for

movement.

* INTEGRAL ‘FIRE’ BUTTON
FREE ‘Video Graffiti’ listing + full mstruclmns

Send ADDRESS and CWO to:
A.G.F. HARDWARE, Dept ¥C.,
26 Van Gogh Place, Bognor Regis, West Sussex PO22Z 9BY

QrY [ITEM

ITEM PRICE TOTAL

JOYSTICK

£.09

INTERFACE MODULE _

15.96

ZX Spectrum[_] ZXx81 D Please tick | FINAL TOTAL




16K programmesion cassette

CRABS Collect points as
you proceed through the

SPECTRUM GAMES

AIRPORT ALIEM Search for the
.|r-.|¢_;r-' [, aAlvln '\'1'l'}“'"!"l‘"'-\l".1 of
air ducis on the spacecraft
Yous anly Weapan i€ 8
fLarmathrcwer, $a8
progress cardlully as
gsuccess relies on vour
skill and

animated instruct:ons included with sach game

This cauid be
.

male = but beware, the
erabs will be hunting you

successiu
an aircraf but
beware, thars are many
abstacies in your path!

AEEIEE

anding of

e et

Fu

ON ONE CASSETTE FOR ONLY £4.95
GRAPHICS TOOLK'T 22 exciting MACHIME CODE

rod lines That grve you control over your screan as never beforel
(ZXB81 - 16K RAM ONLY)
Draw/ LUndraw Print position coantrols . Serall Facihties
Foreground On/Off - UP, DOWN, LEFT UPSCROLL,
Border/Unborder  RIGHT DOWNSCROLL,
Fill seraen Editprint - moves next RIGHTSCROLL,
Rivorss Scraen PRINT position to first | EFTSCROLL
edit g
All these routines are In machine code for SUPER-FAST response! GRAPHICS
TORXIT Lsas onty 2K of your RAM snd thit
programmer’'s TOOLKIT described below

Onscreen ' Difscreen
Background QOn/OH
Search and replace
Square draw

nehsdes snacs 10 laad tha
noludes space 10 1oad th

ALL FOR ONLY £5.95 ($11.90)
PROGRAMMERS TOOLKIT

Renumbar - ||-|.5:|_|_u.--|g Hyper |;I|3I'I|'I-':5 maode All these routines arg

GOTO's Fillscreen wriitten in machine code

and GOSUR's Reversa screen

Search and list Tagt wait FOR 16K ZX81 ONLY £4.95 (59.90)
Search and replace Fros space

ZX81 GAMES CASSETTES FOR 16K

Lost Island = An adventure program ONLY £4.95 [$9.90)
Gamaes Tape Il — 3 fast action machine code games
{City Bomb, 30D Bantle, Gridball)

Batilaghips = You vérses the computer]

ONLY £4.95 (59.90)
DMLY £4.95 (59.90)

SPECIAL CHRISTMAS OFFER— ALL THREE FOR ONLY £11.95 (523.90)

4 All prices are fully inchusive of
OVERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES ARE APFLICABLE

an essential addition 1o your 16K or 48K Spectrum

PROGRAMMERS TOOLKIT

Provides the fallowing additional facilities:- )
Renumber — inc, GOTO'S, GOSUR'S, RUN'S, LIST'S, LLIST'S AND RESTORE'S

Search and List, Search and Replace, Free Space, Shrink

removes REM sisterments,

Delete — removes blocks of lines by single command.
This program is completely menu driven with prompts and performs full error checking

AVAILABLE SHOATLY

FOR 16K OR 48K SPECTRUM - ONLY £5.95

GFU\PH|C5 TODLKIT for vour 16K or 48K Spectrum

This will includa:
Anributes Reverse

Search and Replace
SquaraRectangle Draw  pLUS MUCH MUCH MORE!

Multiple Scroll Reitinan

FOR 16K OR 48K SPECTRUM — PRICE TO BE ANNOUNCED

As reviewed in ‘ZX Computing’ August/ Sept 82 'J
CONO TECH 16K RAM PACK
We believa the Econg Mo fnils - just a reliable
Tech s the lowest arnd aconomical way 1o
priced 16K RAM gxpand yeur IXE1 LA N
available e ——

ONLY £20.95 (339.95)

With advances in microtechnology we are now able to offer the

64K RAM PACK

Same quality as the 16K RAM below
but giving massive memory 1o your

FXB1, yvet having external dimensions
na larger than the 16K RAM.

ONLY £62.95 ($119.95)

CQuite simply the best
avaiiable plus FREE
‘Alien Attack’ (TK
M/codel on cossetta -
value £5.75 ($11.00)
Fully built, tested and
guaraniead

Uses exssting power
supply {Min, 600 m. 5.0

As reviewed in “Your Computer” March 82

16K RAM PACK

"‘I nlr #BE fTasy PACK
Compatible with ?ﬂqﬁ—-—_—-.—__-_______‘___:

printer

Mo wobble problems
Gold plated edge
connecior for perfect
contact with your ZX81
Mormally despatched
within 10 days of
recaipt of your order,

sacnd o] T

ONLY £26.50 (343.95]

o5t and packin

FOR EXPORT, INCLUDING AIRMAIL F‘OSQ-H-L{% PAYMENT MAY BE MADE IN STERLING (MONEY DRDER

AVAILABLE AT YOUR BANK] OR YOUR OWN U.5 4 CHEQUE. MADE PAYABLE TO JRS SOFTWARE. DESPATCH NORMALLY 7 DAYS FROM RECEIPT OF YOUR ORDER

*19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

PRINT OUT

“Life would be s0 much easier with an
Amber 2400 Matrix Printer....."”"

HMEER 24686
MRTRIX PRINTER

LOKW RIMNING COST USING
FLAIN FAFER
FITS EEC.DRAGOMN ,SPECTRUM
ATOM,.TRS 26.UKie1 ,YIC-20
AND MOST OTHERS

wcludina VAT
SEND LARGE STAMPED
ADDRESSED ENVELOFE FOR
DETARILS TO:

AMBER CONTROLS  LIMITED

Central log
Walworth Industricgl Est.
Andover
Hampshire SF18 SAL
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PROFESSIONAL
7X81 KEYBOARD

B All-you-need Keyboard Kit £28.95.
B Case only £15.00.

All prices inclusive of VAT, postage and packing.
Please allow 21 days for delivery.

B Plug in — no desoldering.
M Space bar linked to space key.

B Full travel keys. Six spare keys for
your own use,

B Case available to hold keyboard and
ZX 81 microcard.

B 16K RAM pack clamp
supplied with case to
eliminate white outs!!

COMPUTER KEYBOARDS DIV.

e DEAN ELECTRONICS LIMITED
GlendalePark Fernbank Road Ascot Berkshire England
Dial-a-leaflet 03447 5661 Telex B49242

MAZE DRAG RACE

CRIVE THROUGH A GIAMT MAZE 9 TIMES THE SIZE
OF THE SCREEN PICKING UPF POINTS AS YOU GO -
BUT WATCI OQUT POR THE OTHFR CARS, ROCKS, OIL
AND ICE. A REALLY SUPERR M/C CAME...E3.0%

KRAZY KONG

ALL HACHINE CODE VERSION OF THE PODULAR .
ARCADE GAME. THIS PROGRAN 1AS ALL TiE JENSTHE

PEATURRS OF THE ORTOINAL AKD IS KEVERY mT i
AS PAST. . icasinaanussnnsnesns « L3295

s ROW YOU CAN WRLTE INSTANT MACHINE CODE WITH -

IVICODER

THE FIRST REAL COMPILER FOR THE #XBI. THIS SUFFRD
PROGRAY WILL INSTANTLY TRANSLATE DARIC PFROGRAMS INTO
SUPKH- PAYT MACUIKE CODE.

ONCE ERTERFD ALL YOU
RUN AKD DE-BUG
INTO ACTION,

MCODER OCCUPIES JUST OVER 2K AKD
DO 15 WitiTe (OR LOAD} RASIC FHOGRASS,
THEM, THEN A STHGCLE COMMAND WILL PRING MCODER

PRESS A KEY AND WATCH AS YoUR BASIC IS REFLACED WITN
MACHIRE CODE AIICH IS AUTOMATICALLY STORED IN A REM
IENT.

STATE=

WCODER FAR OUTPERPORMS ANYTHING ELSE ON THE MARKET.
WE GUANMANTEE THIS PROGRAR WILL ANAZE YOU I

nUyY MCODER HOW AND YOU'LL KEVER WRITE PASIC AGAIN =

" TEMORTANT - ALL TIRSE FRODUCTS ARE

132
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FOR

QSAVE

GGAVE I3 AN EXCLTING PACKAGE WHICH GIVES HFEw
LIFE TO YDUR ZXB1. QUITE SIRFLY YOU CAN SAY
COODRYE TO THOSE WASTED HOURS SPENT LOADING
AND SAVING FROGRAMS -

GSAVE LOADS & SAVES 16K IN ONLY 29 SECONDST

How? Y A COSBINATION OF SOPHISTICATED
SOPTWARE AND AN ARPLIPIER / PILTER UNIT
PLUGS 1N
TIE ZX81.
FEATURES  TRCLUDE ¢

* A VERIPY FEATURE SIMILAR TO TUE SPECTHUM
RITICH ALLOWS YOU TO CHECK THAT PROGRAMS ITAVE
BAVED PROPERLY PBEFOHE UNPLUGGING.

aN1en
RETWEEN. YOUR CASSETTE RECORDER ARD

* ABILITY TO TRANSLATE EXISTING FRO RAMS IN
MINUTES - RO RETYPING NECESSARY.

* HANDLES BOTH M,/C AND BASIC PROCHALES,

TH1S REMARKABLE PRODUCT WHOSE USK I3 SUPPORTED
PBY MANY TESTIMONIALS COMES COMPLETE & READY TO
USE AND COSTS JUST £15.95 INCL.

2 GBAK VENSION WOW AVALLAKLE - £17.95

SP4

FOUR SUFERB SPACE GAMES IN ONE PACKAGE
INCLUDES TAILGUMNER, ALIEN, STAR TREK
.n'IhI'J- q]".ﬁ.l':f-f ]Jr FE HI!]b H‘

GHOST

GORALE YOUR WAY THROUGH A
HAZE - GIIOSTS, POTER
FILLS ETC RIC.

¥ERY PAST...E3.95

LLJ

16K ZXM)



BBC
MICRO
INSTANT
MACHINE
CODE!

Yes, it's true. Instant machine code from a good
subset of BBC BASIC. Type your BASIC program
into your model B BBC Micro, trigger the
compiler, and your program is changed almost
instantaneously into superfast machine code.
For £34.95 you get: Cassette version of the
complete compiler (along with a version of the
compiler for use with discs, ready for when you
upgrade, the disc version being dubbed on the
cassette after the cassette version); complete
compiler listing; extensive documentation and
instructions. The compiler was written by Jeremy
Ruston.

THE BBC MICRO
REVEALED

By Jeremy Ruston

. . .destined to become the bible of all BBC microcomputer
users. . ." (Personal Computing Today). If you've mastered the
manual, then this book is for you. Just £7.95

LET YOUR BBC MICRO TEACH YOU TO
PROGRAM

By Tim Hartnell

". . .takes you further into the cloudy areas of the BBC machine
than anything else I've yet seen...' (Computer and Video
Games). If you're just starting out in the world of programm-
ing, then this book is the one for you. Forty complete
programs, including Othello/Reversi, Piano and a host of
dramatic graphic demos. Just £6.45

Iinterface, Dept.YC

#44-45 Earls Court Road, London WE8 G6EJ
Pleasa sand me:

{ ) INSTANT BBC MACHINE CODE-tape and book-£34.95

{ ) THE BEC MICRO REVEALED-Ruston-£7.95

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

| anclosea £

SPECTRUM

Make the most of your Spectrum, with these
acclaimed books from the experts!

PROGRAMMING YOUR
ZX SPECTRUM

Tim Hartnell and Dilwyn Jones

More than 100 routines and programs, 230 pages, and value
for every Spectrum user, Learn how to make the most of
user-defined graphics (with a Pacman-like program,
DOTMAN), sound, colour, and such commands as ATTR,
SCREENS$ and BRIGHT. From the co-ordinator of the National
ZX Users’ Club, Tim Hartnell. Just £6.95

THE SPECTRUM
SOFTWARE LIBRARY

60 GAMES AND APPLICATIONS FOR THE
ZX SPECTRUM!

By David Harwood

Arcade games, intelligent board games, brain games and
utility programs. They're all here in this massive collection of
60 tested programs for the Spectrum, compiled by Interface
columnist David Harwood. Just £4.95,

Interface,
Dept.,YC

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

{ ) PROGRAMMING YOUR ZX SPECTRUM-£6.95
( ) THE SPECTRUM SOFTWARE LIBRARY-£4.95

{ ) A sample issue of INTERFACE, the monthly magazine
published by the National ZX Users’ Club-£1.00

| enclose £
b e o et L e P



EDUCATIONAL SOFTWARE ZX81 (16K)
AND SPECTRUM (48K)

INTERMEDIATE MATHS 1: 6 teach and test programs. L Mubtiplication, Long
Division, Mighest Common Facior, Lowest Common Multiple, Fractions 1 (+ & —J,
Fractions 2 (XE&=].

INTERMEDIATE MATHS Z: 6 wach and st programs. Amas, Porimeters, Simple
Equations, Parcentages, Sets, Venn Diagrams.

INTERMEDIATE ENGLISH 1: Meanings |, Meanings 2 (harder], Parts ol Speech,
Proverbs, Simdes, Anagrams

INTERMEDIATE ENGLISH I |dioma, Opposites 1, Ooposites 2 (harder], Group
Terma, Odd Word Qur. Sb-'hngﬁ

« “0" LEVEL FRENCH REVISION: 3 teach and test Grammar programs, plus 3
comprahensive Vocabulary programs

* “0" LEVEL MATHS REVISION: 1 mach and test program, plus 2 programs using
generated questions from the 0" level sylabus.

* ARITHMETIC FOR THE UNDER Bs: Add, Subtract, Multiply and Divide. Nurmbirs
oro In large size type. 3 lovels, Entry of anweens with units first

* EDUCATIONAL QUIZ: 4 programs fior the family. Questions on Genaral Knowlsdgo,
Reasoning, English and Maths. All questions use AND funztion.

CASSETTES marked » are not yef avalble for the Spectrum. £4.50 per cassette, or send
sae for catalogue fo

ROSE CASSETTES
148 Widney Lane, Solihull,
West Midlands LB91 3LH

Membership

BRITAIN'S LARGEST SINGLE
MICRO USER GROUP
BEEBUG =

THE

BBC MICR

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE. OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazing devoted axclusively to the BBC
Micro (10 issues per year], Now 36 pages

Latest news on the BEC project

What you should know belore you order a machine,

Members" discount scheme on books and hardwang

Mew program listings, regular advice clinic. and hints and tips pages in each
S5,

April fsswe:; 30 Moughts and Crosses, Moon Lander, Ellipsa and 3D Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May Issue; Careers, Bomber, Chords, Spiral and more.

Plus articles on Graphics, Writing Games Programs, and Using the
Assembler

June fssue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part Il
More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs

July issue {36 pages) Invaders and patchwork programs. Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software roviews, High
res graphics printout, RS4Z3 receive fix.

Make cheques to
BEEBUG
and send to

6 months £4.90
1 year £8.90

Send £1.00 and A4 SAE
for sample

[Overseas add £1.00 for 6 mths,
E£1.50 for 1 year)

BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SWE& 4TE.

Our sofrware has recerved good reviews in “Your Computer”, “Educational Computing ™
and “Sinclar User” and iz included in the MUSE Library of sducational softwane.

1

Lion iMicro Computers

London’'s widest
range of

Computer Books &
Computer Magazines

EXTENSIVE RANGE OF SOFTWARE
ACCESSORIES AND PERIPHERALS

For experts
and beginners alike

Lion House, 227 Tottenham Court Boad. London VWP OHX
Telephone: 01 5807383 & 016371601 Telex: 28394 Lien G

: ﬁ . Open 9toB Mon-Sat EVE oD IB

SEND LARGE SAE FOR OUR LISTS
® ® & © © & & & & & O @ © o
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ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50

Use your Spectrum to help your children with their school work.
This cassette contains eight attractive, easy-to-use programs for
the 7 to 11 age group.

Topics include English comprehension, spellings, homophones,
junior science, maths and history.

= Entering your own guestions and answers allows you to adapt
two of these programs for exercises in any subject area.

* Moving colour graphics and sound are extensively used 1o
improve motivation.

* Usea the "draw” program to produce pictures, maps and
diagrams.

Suitable for the 16K or 48K Spectrum. Program notes are

supplied.

O-Level Chemistry (C1) £5.50
This cassette contains four clearly presented revision/tutorial

programs. The subject matter has been carefully structured to cover
the most important aspects of:

* Elements, compounds and mixturaes.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and salts.

48K Spectrum and 16K ZX81 versions of the cassette are available.
Please specify which you require.

Professional Computer Assisted Learning materials from:

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF.

Overseas orders: £6.50 {$11.80) per cassette; includes AIRMAIL
postage.




«for the
ﬂ SPECTRUM
jl.BlﬂlHATHH\‘ TEXT

; "L"'rn"" J

. -
EEEEEEEEEE
EEEEEEEEmEEE
EEEEEREREE®R
HEEEREEREe

Program tltlES include:
Machine Code Editor —

when you have this program.

Duckshoot
fun at the same time,

Write, modify, extend and load machine
code using this all-basic program, No need to use an Assembler

Index File — Learn about fixed length records, save numerio and
string information, add to, sort, modify, delete and print your
records. Ideal as a computer based filing system,

- Learn how to manipulate the attributes file and have

Graphix — Construct up to 210 graphics characters with the full
on-screen editing facilities, enhance and medify them and recall
them later to build a detailed display to save on cassette.

Spiromania — A program to stretch your artistic talents, imagination
and ingenuity. Draws a limitless variety of curves and spirals.

Plus: FOOTBALL, DIGITISER, DIARY and many more,
Available through Computer Bookshops and W.H. SMITH.

ANDREW HEWSON'S BOOKS
PROGRAMS

Mr HELPLINE = the man
who answers your £X
queries in his column in
Sindair User, the author of
HINTS & TIPS FOR THE
ZXB0 and HINTS & TIPS
FOR THE ZX81 now
presants:

* 20 original programs for
you to load into your
Spectrum.

* 20 interesting programs
for you to enjoy and learn
from.

= 20 great programs to
teach you about fixed and
variabie length records,
binary searches, bubble
sorts, graphic displays

and much, much moaore . ..

FOR THE SPECTRUM

40 BEST MACHINE CODE ROUTINES FOR THE
ZX SPECTRUM £5.95

by Androw Hewson and John Hardman.

Section A: Three chapters explaining what you need to know about
Z80 machine code on the Spectrum.

* How to load and save machine code,

* How to use the system variables.

* How memory is organised.

# How program lines are stored.

» How to use the stack, the display, the attribute files.

* How to call ROM routinegs — where they are and what they do.

+ The structure of Z80 code — plus a valuable glossary,

Section B: 40 routines including,

# Scroll — up, down, side to side by pixel or by character,

* Search and replace, token swap, string search.

* Rotate character, invert character — horizontally and vertically.
# Ling remember — including GOSUEBs, GOTOs, RUN atc.

All routines are relocatable (except ‘line remember’)

This book teaches the beginner all he needs to know in a simple,
easy-to-learn form and its an invaluable reference work for the
expeért too!

NIGHTFLITE FOR ZX SPECTRUM £5.95
2 3 - ' gt -

ASI _ A/W.; ASE K. _ILS . WL
=3 : i

£ Fuel
= =" S
Hd il e —

DHE

FLO WiND = 3%0/0 ar

Z80 OP CODES £1.45

A mmusst lor the Degerner and e SLpEnenced programmes
ahing Tho hand rpady rechones i 08 600 pya T80
murlhing Sode mitnedleoms o Secvmal snd Ressde Dmal waah
g mnpwmonecs. Each Op Code v tuteangly saplimed and
cropd-teterenced Suppadd o0 B DFMEE ARG AR ISEIRAT wilileY
ki gaay relerende afd dutsbeliy

PILOT ZX81 55 05

Essentially the same as Nightflite but
without the hi res graphics.

PUCKMAN ZX81 505

All action display. Best score to date,
scour the maze for food, dodge the
ghost, eat a strawberry and attack the
ghosts,

HINTS & TIPS FOR THE ZX81

£3.95
Available by direct mail order or through
computer bookshops and W.H. Smith.

THE PROGRAMS

The programs advertised here are
available from computer bookshops with
a software stand, and many independent
micro-computer shops,

RETAILERS

We are continually on the look out for
new outlets, If you are interested in
stocking the items advertised here, write
to us for our trade rates.

Fly your cswn aireralt from take off to landng via
fdnvigatonal bascons, oved Mountavs Bhad usng @ fully
detalied directson finding and inatruement landing system
"¥ou sre the Pilat of a light alrcraft fhving at night. “Yau
mus! use your sioll and judgment 1o fiy your sarcrafi
sccurately over radio baacons and then land wifely on the
funway "Hazrards ane mountaing Bnd cross wanuds
*Instruments. Artfical Horiron, Non Directional Beacon,
YHF Omnadirectional Renge. Instrument Langing System

URGENT

“RAeacvouts: Gear, Flap, Air Speed. Distance Measuring
Equipment, Varticsl Spesd, RPM and heading *Visusl
dsplay of runway on approach *5 Modes from Take ol

We require high quality Spectrum and
Dragon software. Good rovalties paid.
Send your samples today for fast
evaluation,

2 Autopiiol "Hepoy landngs *

My Accoss! Badclayeserd No. i .

Signed . . .
Past to: HEWSON EDHSULTAHTS DEP"I' SU B0A
TEL ((491) 38307,

1

1

: QUANTITY PRODUCT COST
1

1

1

1

1

1

i

1

1

] TOTAL
I MAKE CHEQUES/PO's PAYABLE TO: HEWSON CONSULTANTS

B R, 5 i i 4 A T i o e M A e e P T T e
! (block copiteis please)

I ADDRESS

I

1

1

]

1

1

i

1

1

St MRR\' S STREET, W.H.LI.IHGF{HID OXOMN GKW DEL.
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C. J.E. B/B|C|

SPECIALISTS

Microcomputers

VAT includad where applicable

QUALITY DISK DRIVES

Single drive 40 track single sided 1 = 100k
Dual drive 40 track single sided 2 x 100k . . .
Dual drive 40 track double ssded 2 200k ... _.........
Drsad dirive B0 {rack doubile ssded 7 = 4004k U‘HI‘E
All deives ane cased with own PSU for reliabality,
and include connacting cables and utiities disk
Dalivery £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the First implermnentation on the
BBC Micro of tha popular arcade game. {32K)
MAZE MAN an authentic version of the popular
arcade gama. (J2K) . ;
BﬁLLDON-.‘: 8 haghly original game that soon becomes
pulsive plaving. (32K). .. ...
DISEESSEMBLER the msmory ﬂ..!l'l'lp mutlne ncludes
a scrolling back in memaory facility, (16K) ..., ...
MISSILE CONTROL, MFAZE MAN & BALLOONS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations &
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS B MUSIC
Most programs will run on Model's A B B
Edted by C.J. Evans, various Authors
A pair of cassettes with all the programs s available.

BOOK £5.00
BOK & CASSETTE SET £9.00

LEADS
The BBC Micro comes without & cassatts lead
IPin Din 10 2 x 3.5mm £ 1 x 2. 5mm minijacks . .
7Pin Din to 5Pin Din & 2.5mm minijack
TPin Din 1o 7Pin Din
TPin Din PLUGS . .
6Fin Din PLUGS H‘ﬂr P-Gﬂ mckml T H G apan T'M:l for E‘UE
5Pin Din PLUGS (360" for RS232). .o Two for £0.65
RS423 TO RS423 (BBC Micro to BBC Micro)
Two metre cable £4.00 Four metre cable £5.00

HOME COMPUTER USERS
PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? At the right price? If you're
thinking about making a purchase but aren’t sure just which
product will suit you best why not seek a swift overall picture of
what's around from us? Simply let us know what you're
interested in and we'll send you a personal summary of what's
available: facts, figures, suppliers, details. We'll also enclose as
much manufacturers’ literature as we can and add whatever
related data we think might be worthwhile for you. Wa'll tell
you of any special offers we're aware of, and even help you
with your order is you wish. If we don’t know how to answer
your enguiry wea'll try to find out: if we can’t we won't take
your money. Try us — we're here to help you make the right
decision.

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We
keep a register of currently available used computers and
peripherals and send appropriate details from it 1o every
interested enguirer. This advertisement appears in many
computer magazines, which means a lot of people will read it.
So, if you're looking for secondhand value write and ask us. If
yvou want to sell, send us full details of what you have to offer
and we'll do the rest. Registration costs £4 (or £3 if the total
asking price is under £100), and will be maintained until you've
sold. Each registration will be acknowledged.

ALL ENQUIRIES COST £1

Please send enquiries/registrations (including chegue/POI to:

DAVID HEARTFORD
91 High Street, Evesham, Worcs WR11 4DT

SUPPLIERS: If we haven't contacted you please write [0 us.

TELEVISION/MONITOR LEADS
full range available

Phono plug 1o Co-ax with high quality cable 3 Metres
BNC Plug to BNC Plug
ANC Plug o Phono Plug
{i.e. BBC Micro to Rediffusion TVRMI) . __...._.. .. ...

PRINTER CABLES

BBC 10 36 way Centronics Type conmector . ...
BBC 10 25 way D Type |For use with RS232] . ... ..
BBC 10 20 way sdge connector [Contronics 739)
TORCH to 36 vy Contronics Type connocton. .

BLANK C30 COMPUTER CASSETTES
Ten for £4.50

15 Way D Type Plug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGRADE I([TS

RAM UPGRADE [ 100na)
KIT A Printer & 1/0 Port .
KIT B Anslogus Port :
KIT C Sovial /OB RGH. . .
KIT D Expansion Bus/ Tube .
Full Upgrade kit

3

288888

All components full SMITti‘nun :

STAR DP8480 PRINTER
FROM £250.00 INC VAT

BO CPS @ 8096/ 132 COLS
BIDIRECTINAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED
CENTRONICS £217.35 + £32 61 VAT = £250.00
RSZ32 . vu s ue s E2T0.00 + £35.25 VAT = E270.25
H=|]h Ris Luruptm:s option 1o allow BBC Screen dumps
£15.00/ 20,00
{24HR SECURICOR DELIVERY FOR PRINTERS r8.00)

VAT included where applicable

Send SAE for full Price Lt of our large range of accossones,
E FOSTAGE Add 50p per ordgr or as stated

ITICrOCOMPUIBIS WYSi5Sex s 2pA (osoes sear o O
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Campbell Systems

The very best in machine code for
SPECTRUM and ZX81

Spectrum 16K GULPMAN game of the xxxMAN variety, with 15
mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode,
choice of joysticks control. “An extraordinarily good program”
raves Boris Allan for Popular Computing Weekly. We think you
will agree. £5.95.

Spectrum 48K MASTERFILE business/domestic filing and
reporting system. So flexible it is equally usable for your mailing-
lists, catalogues, stock control, text extracts . . . applications are
endless. Fully user-defined data and report display formats,
dynamic variable-length file, records, and data items. Fully menu-
driven, with powerful search facilities, sorting, total/average,
update, multiple independent files, printing. Yes, we aim to
support Microdnve when Uncle delivers. Nearly all the BK we use
is machine code, so you get 32K per file. Comes with example file
and 12-page manual. £15.00,

Spectrum SPDE 16K Disassembler and Editor, as used by ather
ZX professionals, and we used it to develop the above. £5.95,
ZX81 16K GULP Il almost identical spec to GULPMAN, £4.75.
ZX81 16K to 64K THE FAST ONE is the predecessor to
MASTERFILE and is in use all over the world now. Specification is
very similar to MASTERFILE. £12.00.

Alf programs supplied double-recorded and maifed 1st class by
return. Prices include VAT and postage within Europe, SAE for full
fist.

CAMPBELL SYSTEMS (Dept YC)
15 Rous Road, Buckhurst Hill, Essex |1G9 6BL.
England
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There’s only one thing that can
help you get the best out of
your BBC Micro . . .

CZEEMNAS

The only non-commercial independent
National BBC Microcomputer User group

Please enrol me as a member of LASERBUG. | enclose a cheque/postal order for £12.00 for twelve months

subscription/£1.00 plus S.A.E. for sample copy.

Name

Address

Tel ..

Please make all cheques/postal orders payable to Laserbug and send to:

LASERBUG,

4 Station Bridge,
Woodgrange Road, Forest Gate,

London E7 ONF.

‘|
I

FULL COLOUR, SOUND, HIGH RES. & U.D.G. PROGRAMS

FOR THE

16K ZX SPECTRUM

COLLECTION ONE £4.96
CAR CHASE

Similar to the popuiar Arcace game “Dodgoms™ but with 8 unigue and excing
diffenencs

FRUIT MACHINE

This game offers gamile, hold and super nudge and & possiily one of the
mioal realigte varsiins Aviilable

COLLECTION TWO f4.95
PLANET DEFENDER

New moving landscape space game lor the Spectrum. It you can nétring the
Plasma Bombs then stand by 0 defend yoursol!

U.D.G. Teolkit

User defined graphics made easy! Auto-load, Auto-save data display (printer
optional), rotate B nary of decimal number accepted withou! tha need o use
the awicwarnd BIN key

Our compaatar programs. are mpcorded on gquality cossettes and am guaranised
for one year. Each coliection of two programs costs anly £4.85 and all Tour
may be purchased at a spocial decount rate af £7 .85

ORDER FORM
g NAME . . . a - .

ADDRESS

PLEASE SEND ME
COLLECTION ONE [ ] COLLECTION TWO [}
BOTH COLLECTIONS .

fr_

Tomchons cheguiP 0. MOF ... .co..voneiibinnsirensismsnrmnnnsasannns

\ SIMON MICAO-SOFT, Dapt YC, 175 GODINTON ROAD, I
ASHFORD, KENT, TNZ3 1LW _l
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*aes*SPECTRUM AND ZX81 SOFTWARE®"*""*

from
SOFTWARE

*eeerSUPERCHESS* """

Flay against the most powerful ZX chess program. *10 levels of
play "2 evaluation strotegies *a substantial book of openings og.
Siciliari, Ruy Lopez, Queens Gambit *high gquality display with
hi.res. pieces & board, list of moves, playing level. Many more
features too: self play;, recommended move; analyse. Each
cassotte comes with full instructions.

0K DB B e S T s e s ina 48K SPECTRUM ET .95

#=:SPECTRUM SPEECH***

Yes it's possible! Speech for the Spectrum, ready to use in your
programs. Each cassette is supplied with user documentation and
sample program. No extra hardware is required, uses Spectrum's
speaker and top 32K RAM.
VOICE PACK 1 — MATHS, 30 plus words (0 to 9, plus, add,

divide, etc.)
SPACEWAR, 30 plus words (‘red alert’, “fire”,
‘phasors’, etc.)
BB P ECTIMM . o o sl oieiy vas a v va ww s o A £6.95 each

*+*SPACESHIP ADVENTURE***

Can you find a way to leave the planet with vour damaged space-

ship?
48K SPECTRUM £3.95

#esSPECTRUM ASSEMBLER"**
An essential aid for all machine code programmers. User
documentation is supplied with each cassete.
48K SPECTRUM., . . . e 050
All prices are inclusive. Dispatch within 48 hours of receipt of
order. Send cheque or postal order (and state whether ZXB1 or

SPECTRUM) to:
CP SOFTWARE
17 Orchard Lane, Prestwood, Gt. Missenden
Bucks. HP16 ONN.

VOICE PACK 2 —

Also avalable from:
PHILIP COPLEY Ltd
West Yorkshire. Tel: 0924 272545
GEORGES
B9 Park Street, Bristol
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SPACE PANIC 12K ATOM TORPEDO RUN 12k ATOM [
PAINTER 12K ATOM FROGGER BBC MODEL B
v
i gt | i ] : e LYo gIITIIET)
- 1 | ..— - ; -
T | FFAP Y et s
..I.“-‘mi.:ﬁ__ L s B
| 3 ==
; l '._:'.-'r e
T 12K ATOM BBC MODEL A

Starburst  £5.75  Hours of enjoyment for all the family. Most | oWer of Alos’

Torpedo Run are written in machine code and feature fast \above also runs on Model B)
Zodiac moving graphics, sound effects, high score BBC MODEL B

Cylon Attack tables etc. Lunar Lander

Space Panic £6.90 Early Warning £6.90
Dath Satellite® Road Runner
Painter Frogger £8.00

* Hours of purgatory with these adventure games — can vou get out alive?
****ﬂ*t***i-}**ii************iﬁ*****{-***H*i**********i{***
* *

: BBC MODEL B — BRAND NEW INTERACTIVE ADVENTURE
“NEW  GAME WITH SUPERB GRAPHICS. "PHARAOH'S TOMB' WiLL GAME *

*

* BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN *
2 ADVENTURE GAME. *

o NN NN NN oW RN EEEREE R RN EE RN EEE R NE

ADD 4 OR 6 EPROMS TO YOUR ATOM WITH OUR ‘ADDA’
BOARDS 4 WAY "ADDAN EPROM’" BOARD £20.75
6 WAY '"ADDAN EPROM’ BOARD £28.75
ATOM ‘TOOLKIT" EPROM — 22 EXTRA COMMANDS AND 5
FEATURES INCLUDING 1200 BAUD CASS. OPERATING
SYSTEM £18.50
A + F's QUALITY SOFTWARE LIBRARY ALWAYS REQUIRES
NEW PROGRAMS. SUITABLE PROGRAMS CAN EARN TOP
ROYALTIES. SOFTWARE UNDER DEVELOPMENT FOR
ATOM, BBC, DRAGON, SIRIUS AND SINCLAIR.

TO ORDER,WRITE ENCLOSING CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER
OR TELEPHONE CREDIT CARD NUMBER — 24 HOUR SERVICE

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER

061-223 6206 TELEX: 667461 (Attn. A+ F)
830 HYDE ROAD GORTON MANCHESTER M18 7JD

/S WOLY NODVYA D89 WNYLDIdS SNIYIS ¥IVID

CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRUA
IS WOLY NOOVYA D89 WNYULD3dS snmls AIVIINIS WOLY NOOVIA D88

>
A
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New From Fuller
FD System for the

ZX SPECTRUM
£39.95

+ £2.50 p & p.

Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastjc case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Our own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 10® operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that’s it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p.

SPECTRUM SOUND AMPLIFIER £5.95+ 80p p & p. f,f-’“hh""xk
Complete with leads, volume control and loud (o g ' }?I
speaker in tough ABS Plastic case measuring |f~-x /{:/
5" x 3" x 1" just plugs into your spectrum MIC ™ _
input. S@F

p J5e
First Anniversary Offer
The FD System is now one year old and Fuller are
celebrating with this amazing offer on the FD42 £2 9 ~ 95
Professional Keyboard and Case.
Makes an ideal Christmas present to expand the new +£250p &p

low priced Sinclair ZX81. Or why not buy a new ZX81
based system directly from us, consisting of ZX81, FD42
keyboard and case with power supply and reset switch,
leads and manual £69.95 + £2.50p & p

FD42 Keyboard and Case Kit £24.95 + £2.50p & p
FD42 Keyboard kit £14.9580p p & p

STAR TREK FOR ZX 16K SPECTRUM

Play this popular adventure game on your Spectrum with ship display and sound
£5.00 + S50pp & p

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER,ORCALLTO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

FPlease Supply:-

L1 e R L o e e M RS Pl ¢ T S R W o L [

FULLER FD SYSTEM

SAE for more details — Enquiries: Tel. 051-236 6109
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THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX381

PROGRAMS, GAMES, “ADD-ONS"”

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

PROGRAMERS DREAM
(SPECTRUM)

P.D. s an advanced TOOLKIT adding the following extra faatures to the standan
SPECTRUM,

{1) RENUMBER (INCLUDING THE FEATURES OF RENUMBER DELETE).

12} BLOCK MOVE AND RENUMBER.

13) BLOCK OR LINE ERASE

(4 CHANGE STRINGS [AS SELECTIVE AS REQUIRED).

15l DUMP (VARIABLE NAMES AND VALUES).

(6) DISPLAY PROGRAM AND VARIABLES SIZE.
If vou need a speedy M/CODE program that will RENUMBER, CHANGE af or some of
your variable or string names. Change commands, string contents, MOVE whole blocks
of program and RENUMBER them 1o fit into available gap. Print to the screen the final or
developing values of the program variables, inside a FOR NEXT LOOP if required, to
display”the size of your program with or withoul variables. To ersse instantly lines or
blocks of text then you need PROGRAMERS DREAM. The whoia program is just 1450
BYTES of fast M/CODE and requires only a single line of BASIC to control it
Furthermora this powerful debugging too! s complete with explicit instructions and

costs just £7.00.
SPECTRUM RENUMBER DELETE

Just 600 BYTES of fast MACHINE CODE. Controlled by a single ine of BASIC (A 5999
REM) into which the START, NEW START, INTERVAL & STOP NUMBERS are
entered. A BLANK REM gives an AUTO 10 RENUMBER. Resdhes leading jump
numbers in expressions and non-axistent jump numbers i alfected by 8 renumbar pass.
All GOTO, GOSUB, RUN, LIST, LLIST, RESTORE JUMP NUMBERS ARE CATERED
FOR. NO EXTRA WORK. The last altered jump numbor can be flagged by listing after &
pass. Full lagadity checks and ERROR REPORTS. DELETE simply réquires & star snd
stop number and it's ready. Call from BASIC or immediate mode. Quick, clean and sasy.
“¥ou won't buy a batier RENUMBER program for the SPECTRUM. "' £5.00. inc VAT and

post
SPECTRUM DISASSEMELER

Your floxisle friend. By using the prnter buffer for temporary storsge this program
alldwa you 1o format output as required. |t aulput is & cleardy defined 12 CHARACTER
mnamanic although 9 will suffice. This can be printed to the screen in ond DFf Mo
columns, or to the ZX printer, into an array for later panting, o use it with your M/CODE
loader program. All 1,23 and 4 BYTE Z80 op-codes handied. Also included are the
ealculation of both absalute and relative addresses plus SPECTRUM RST kerals. Switch
litorals on and off to print TABLES and othesr FLAGS. Complate with a demo program in
ordar that you may extract the best from this excellent program. This may be the key 1o
your understanding of the SPECTRUM. JUST 1500 bytes of fast M/CODE it's ficuble
and will even disassemble itself. JUST £5.50. INC.

DI-LOADER

All the features of the disassembler and mom. Disassemmble CODE as you load it
Backtrack, INSTANTLY create an insertion gap, or DELETE any amount of CODE. Usa
LITERAL SWITCHES, RESTARTS of STOPS. Auto RAMTOP softing loads CODE at
given address. Display features ADDRESS, CODE, ZBO MNEMONIC AND ASCIl
Program holds M/CODE in BASIC to preserve RAMTOP for the loaded CODE. Only
Aﬁg BYTES., Spesd your understanding of M/CODE PROGRAMMING. Full
instructions. £7.00.

ALL THE ABOVE M/CODE UTILITIES ARE POSITION INDEPENDENT FOR
LOCATION. ABOVE A RAMTOP OF YOUR CHOICE

WORK FORCE
140 WILSDEN AVE, LUTON, BEDS.

Hardware &
Software

HARDWARE

e ADPROM 4000 FOR CONNECTING EPROMS TO
YOUR COMPUTER (VIA 24 PIN EPROM SOCKET)
ATOM, PET ETC.

e GEM 100 CMOS BASED EXPANSION BOARD
FOR ACORN ATOM.

e COMPUTAPEMASTER FOR ALLEVIATING THOSE
TROUBLESOME LOADING PROBLEMS — CAN BE
USED FOR COPYING TAPES.

e CONSOLE CASES FOR THE ATOM.

SOFTWARE

e GAMES, BUSINESS PROGRAMS ETC.

M
<TOP X M S P Weriop oF

GE USING SE
Kpres® SRAM O CHipS WITH BATTERY
PERMANENT MEMORZ, ./ pROM 4000

BACK-UP. FOR SEE US AT THE

NORTHERN COMPUTER FAIR
25-27 NOV. 1982 STAND 432

FULL DETAILS OF ALL OUR PRODUCTS WILL BE SENT
ON RECEIPT OF AN A5 S.A.E.

ELINCA PRODUCTS LTD (Dept. C)

LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL
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ZX81 & 16K

THE TOMB OF Y

ud

DRACULA! -
8D HORROR apoventure came:

Occupying over 13 %2 K of memeory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes 1o sunset
... wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... Sea them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your darel And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! Each of the
infinite levels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darkness will seek you
out in his blood-lust! WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever you choose.

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.O. or cheque to:

MOVIEDROME VIDEO (DEPT. YCT71I
19 Leighton Avenue, Pinner, HAS 3BW.




STONECHIP ELECTRONICS

PRODUCTS FOR VIC-20, SPECTRUM, ZX81

ZX81 USERS

THE ZX-PANDA

UNIQUELY EXPANDABLE 16K RAM
PACK

EXPANDARBLE INTEHNALLYE'B;}; PLUG-IN MODULE TO
FULL
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO
REAR OF ZX81 FOR MAXIMUM STABILITY
COMPACT SIZE. LED POWER INDICATOR
COMPATIBLE WITH MOST EXPANSION SYSTEMS
ZX-PANDA 16K EXPANDABLE RAM
ZX-PANDA, 16K EXPANSION MODULE
OR FULL 32K EXPANDED

MNow available from Green's at Debenhams
and other local dealers.
Suggested retail price for 16K — £32.95

ZX SPECTRUM OWNERS
SPECTRUM ECHO

MAKE FULL USE OF YOUR SPECTRUM'S SOUND
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND
SAVING TO TAFPE WITHOUT SWITCHING LEADS
NO ADDITIONAL POWER SUPPLY REQUIRED

OTHER FEATURES INCLUDE:
* TONE AND VOLUME CONTROL
* AUDIBLE CUEING FACILITY
* DIN COMPATIBILITY
* ATTRACTIVELY CASED

£23.50

Wi

OWNERS

Fully Assembled, Cased and Guaranteed

MASSIVE 16K RAM MEMORY
EXPANSION

PLUGS DIRECTLY INTO YOUR VIC-20 OR
MOTHEREOARD

£44.95

EXPAND YOUR VIC-20 WITH

Tandem

34 1 EXPANSION UNIT
FOR USE WITH MEMORY AND GAMES CARTRIDGES
MORE THAN 1 UNIT CAN BE USED IN TANDEM TO GIVE
EVEN MORE EXPANSION
INCLUDES ROM SOCKET
PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT
ATTRACTIVELY CASED

£35.00

...............................................................
.........................................................
........................................................................

O — —— D S — — I N S Y T e ——

Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0.'s PAYABLE TO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY

YOUR COMPUTER, DECEMBER 1982
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ZX81 MACHINE CODE?

J?\.--

ZX.ASZMIC rom transforms ZX81 intoan
Assembly Language programming unit

s FULL~SCREEN EDITOR

Sixteen shift keys take you into a world with & word processor feel, A blink cursor
moves Al your commantd to controal insartion, rubout, line or string deletion, auto=
scroll & page flip up or down., Text block operations. Ultra-fast sditing.

& MULTI-FILE SYSTEM

Declare as many files as you like, with any names you like, bk they are sutomatically
bandled by the Operating System. Merge them, delete them, print, save & load them,
& cdit them by name. Superb flexibility with a simple but powerfu! system,

s TOTAL ASSEMBLER

Fall Z80 moemonics, ualimited length labels, ORG & EQU directives, proper assembly
listings with errors flagged on screen or printer. Ralocatable object code & options to
facilitate crosn-assembly. Interpretive immediate executlon available,

s POWERFUL DEBUG

All the usual dump, medify, fll k copy commands: plus breakpointe, single stepping,
contaxl contfral, the convenience of interpretlive axecution mods, full use of the names
in your program, Command Macros, autodump, and full operating systern intsriace.

e HI-RES GRAPHICS

2!-_5 x 144 resclution under program control to give you truly conviseing graphles.
With the power b flexibility of assemblar you can really use this high definition,

@ MUCH,MUCH MORE

Repeat function on all keys, Doubls height titling on printer. Lote of extras. Jul more
important than all these features, attractive though they are, o the fact that ZX, ASZMIC
is an integrated development system ln which everything fits together to give you a tool
which can satisfy the professional programmer by simplifying all stages of the program
development process. It I8 excellent for thoae who are taking the first steps late ceal
programming but the more expert you become the better you realise just what ASZMIC

can do for you. If you are at all interested in machine code it will be worth your while ta
{ind out more.

SREAFRaadERR AR ARRARALERAERRERdAndaRBaddREREARERlAGaREE

Comprocsys \imited

1 enclose £39.95, Please rush me ZX.ASZMIC + manual

-

NAME ........

n“ll'd.drtlll

Sole UK agents: CAPITAL COMPUTERS LTD.

1 Branch Rd. Park St. St Albans AL1 4R..
Phone 0727 72917.

Cheques payable to Comprocsys/ASZMIC YC12

e A e Y Y L L L L L L)

EXPLORING SPECTRUM BASIC — N = =
Mike Lord's latest book takes the reader beyond : =
the Sinclair Manual. It contains a waalith of \ .
programs _ﬂf'l'l." Expiﬂlna'lllﬁﬁni f:lfr S[J:Ectrum E{.S_IC ‘ THE ATOM MAGIC BOOK
programming techniques. TI.'JFICS include writing By Mike Lord A wealth of games and other programs
games programs, 'DIIFEDITHJ businass and storing speech in your ATOM, converting programs writien in
engineering applications, and utility programs. other AASICs, and many more useful software & hardware
Worth far more than ... "y .. E4.95 \ tips £550
GETTING ACOQUAINTED WITH YOUR ACORN ATOM
THE EXPLORERS GUIDE TO THE ZX81 8y Tim Harinell & Trever Sharplés BO programs iacluding
Mike Lord's acclaimed book for the ZIX81 draughts Lros
enthusiast. Includes games, business, enginearing \ PRACTICAL PROGRAMS FOR THE BBC COMPUTER & /
and utility programs for both 1K and 16K ACORN ATOM 3
2 : 5 Ay Dawvid Johnson - Davies f54a5
machines, an introduction to Machine Language,
with a list of useful ROM routines, hints & tips, ATOM CASSETTES A
and hardware notes including RAM and 1D We sfock & selection of the Dl our IBtest bang :
t i v Aunch # e = Target + LIFE 7K. & Aty #
circuits. “of the greatest value” (ZX Computing h Mun *_r 'ﬂ.a: ala Brge IFE 7K. 4 great p ugrgrsé
; on one cassetie for only £
reniaw) £4.95 -
AAM FOR YOUR ATOM [Or ather 1MHz 6502/68XX
machine)
MASTEHING MACH'NE EODE # 18 ar 32 Byles: axpand vour ATOM to 28 or 38K RAM. keal E
ON '"-:'U“ ZX81 I for Word Processing, Chesa programs & Business software
By Toni Baker: 180 pages of immense value to Compatibde with other Alom softwane & hardware inclufing
beginner and expert alike. ’ £7.50 the disc drive. To fit inside the ATOM or Eurocard rack
mounting Somes typss run from a singie = 5% supply. S.a.0
All prices include UK. P & P — no VAT on books. / for dataiis
Overseas customers add £1.50 carriage per order NEW!| ATOM ROAM BOARD MZ165 . £35.00 inclusive
Allows software switching between up o 3 uithty ROMs and
TlMEDAT-A* Ltd' DEP‘ A also 4K RAM fitted so you can load your own “utility
57 Swallowdale, Basildon, Essex S516 5JG
Tel: (0268) 411125 (Mon-Fri)

Al prices inclysive of UK. P & P & VAT where applicabile
Overseas customars piease add £, 50 surlace mail

TIMEDATA Ltd. Dpept A

57 Swallowdale, Basildon, Essex 5516 6JG
Ta’l IQEES]- 411125 !'.Mnn Fril

programs from taps o dige. Simple plugs into sockets on
ATOM board
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CHRISTMAS BONANZA
SPECIAL OFFERS

Electronic Products Crewe

SINCLAIR KEYBOARDS

EPC H.D. 19 Hexpad (Machine LOOK! LOOK!
Language) £13.00 (DUE OUT SOON)

*EPC 41 Standard Keyboard ATARI RAM PACK
+ Extra Shift £25.00 KEYBOARD
*EPC 53 Alpha/Numeric- (COMPUTER GRADE)
Numeric Keyboard £28.00 SAE BRINGS INFO.

EPC RAM PACK FLEXI CABE
(stops white/out due to
vibration) £8.08
VIDEQ-GENIE 1 1l TRS 80
32K RAM PACK UPGRADE
KIT TO FIT ALL MODELS
No POWER PACK
UPGRADES REQ'D £28.50

NOTE

"EPC 41 B B3 ARE PLUG IV i.a. NO
SOLDERING &PC HD 19 REQUAES
SOLDERING AND HAS TO BE USED
WITH AN EXISTING KEYBOARD (Ful
fitting instructions supplied.] IF
ORDERING EPC 41 & HD 189 SPECIAL
CONMNECTING LEAD SUPPLIED.

Trade Enquiries Invited. Prices inc. VAT and P & P

ELECTRONIC PRODUCTS CREWE
2 Ennerdale Road, Wistaston, Crewe,
Ches CW2 8RT. Tel: 0270 664376

MICRO-PLINTHS

WITH THIS ALL STEEL PLINTH, MADE
ESPECIALLY TO

MATCH YOUR

VIC 20

You can give
your HOME

COMPUTER

THAT
MICRO LOOK

| SSESREER | O
It's inexpensive too — Just £29 50

SEND CASH WITH ORDER
MICRO-PLINTHS
18 LAMMERMOOR ROAD
LIVERPOOL L18 4QP

MLAIL DRDER DMLY
CARRICKFERGUS, Co, ANTRIM BT38 7PJ
Please add 55p/brder P & P

ELECTRONICS APPLIED,
4, DROMORE ROAD,

- P q?
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THE PROGRAM THAT
YOUR ZX SPECTRUM HAS
BEEN WAITING FOR!

Draw complex 3-dimensional objects View them after rota-
tion in any or all of 3 dimensions
Features

1) Rotation in 3 dimensions about a single point

2) Rotation about a line béetween two paints,

3) Generation of stereo pairs

4} View from one point towards another poaint
Objects can be stored separately on tape and copied to the ZX
printer
Written in BASIC lor you to modify to your own require
ments,
Ideal for computer modelling, molecular modelling, CAD etc

- wyith full instruction and examples
£6.50

Viewpoint

hine code programs? The
ravioled Look at the i

al (no hex problems): all ZB0 in
structhions corréectly assembled; sSupports the pseudo-
ingtroctions EQU, ORG imultiple DRGs allowed), DEFB, DEFW
J"“I'!JEF'E- code can be u%s{’“r ed al one location ar d1r f
located; allows alphanumaeric labels of any length; full listings
il assembled code and mnamonics can be output 10 the
full error rapping with faulty instruction clearly ind
ted; comments can be included in the source file
s ydeal complemant to Uitraviolet s Infrared - an gasy-10
IS8 disassen
50 now thera 1s ng need 10 be intimidated by machine code
with Uitraviolet and Infrared it's chiid’s play! Buy them from
theé machine code specialists - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

rams will work in both 16K and 48K
r details of ZXB1 programs

iler
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QCP-FORTH! s & s

*FULL FIG-79 STANDARD SDECTRUM | ¢

FASTER TH 16 & 48K

*FASTER THAN BASIC -

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER 0

I I ¥l £l ' I ?

M8 Ml aB s e I A 1 1 e o B8 k. S GRAPHICS PLOTTING PAD

portable and extremely floxible. A FORTH program consmnts, laigely, of K! Hi Res Gfaﬂhl{.ﬁ P'““'“Ei Pad. Full

dafinitions of new FORTH words, anabing o user to divelop & unigue, - 256+ 176 pixel resolution. Semi-

application oriented, vocabulary. It is even possible to alter the syntx o transparent to aid copying. Sup

10 suit your application (or just your styls of program!] plied with pixel ruler and full instruc-
==l tions — £2.90 {50-sheat pad).

*TAPE & DOCUMENTATION . . . £10 —
GAMES PACKS 1&2 i B s Vit

Pack 1 includes: Space Torpedo, Reverss, M/C Life ang more. O D a library of shapes — including skelaton:
Pack 2 includes; Robot chase, Nim, Music, Mini Adventune eic ﬂ 1 provides tha ability to easily construct

your own designs., Many facilities
UTI L'Tl ES PAGK including expand, rotate, mirror and
Enhance your BASIC Programs with thes set of useful machine code shift. Full instructions £4.50,
PO
* SPECIAL DFFER — GRAPHICS PAD +
GAMES PACKS . . . 6 each SHAPE PACKAGE - £6.00°
Cl i i ch bar ch h
UTILITY PACK . . . f5 art draw allows pie charts, bar charts and line graphs
to be easily dravwn, in full colour. The inputs required for
®E*COMING SOON=** - aach chart are fully prompted by the program and they
- provide such facilities as axts labelling & scaling. A
PILOT: the educational language ¢ * completed graph may I:ule a ZX pri;.telr or stored on
cassattes, to for a chart slide show. Full instructions —
ALL PRICES INCLUDE VAT & P&P A - ol £5:00.
QUALITY STACKABLE CASSETTES L .

Quasar Computational Caie
Faraphernalia o, —— .

&

11¢ HERCIES ROAD - UXBRIDGE MIDDLESEX
k SOFTWARE IN ASSOCIATION WITH INTELLIGENCE {GBJ LTD. _“,I‘

MACHINECRAFT LTD ) J2i Sanaradioyn SuPRuRra
SPECTRUM SOFTWARE Professionally Written and Produced

‘Software for the Home Computer
HNARCE 2X A ohire i ke Lo M From M.E. Evans the author of: —

allows for the separate SB'U'lIr'Ig of data. £5.75 Mﬂ NSTEH MAZE

CAVE ATTACK Guide your spaceship through a trecherous cave system
irying to destroy as many alien 8ggs as n-nssiblﬁlr. At the exit is the alien that DEFENDER FCIF thE sz1

laid the eggs!! £5.75 comes a game for the SPECTRUM
737 COCKPIT Requires 48k. £5.75 i

!

JAHID A space exploration gome, An unlimited universe is the setting for - '\ I.r‘w:i-!; ]
this game. The object I8 to trace the JAHID, a priceless jewel stolen by 5 P
pirates. In order 1o find the JAHID you must pilot your ship through the ESCAPE iy
vastness of deep space. You may go into orbit of any planet (habited or C find kd
otherwise, trade with the natives, perform mining operations for fuel, food an you find the axe to break down
or minerals for sale. Features a "“game save” facility and occupies 48k. the exit door of the maze and

£11.50 ESPACE? The maze is inhabited by

5 hunting dinosaurs including a
Ful . 5.

ASSEMBLER Full assembiler for the Spectrum. £6.75 TRICERATOPS who has the habit
DISASSEMBLER Full disassambler for the Spactrum. £5.75 of hiding behind the hedges, and a
LINES An artist program that will enable you to draw any picture onto the PTERANODON that soars over the
screen, E%umandﬁ include circle, square, text, ink, paper and copy 1o maze to swoop down an you.
printer. £5.75

MONSTERS An all action game with axcellent graphi:& You must climb ;-:Eg;;jrnq“;?s weicome
the ladders to reach the vital oxygen supplies. BEWARE of the monsters P
that will try 1o block your path. £5.75

3D NOUGHTS AND CROSSES Think this is sasy? The computer plays a
disgustingly hard game. | have lost every game so far and the author has

Send to: NEW GENERATION SOFTWARE
FREEPOST, oldland Common Bristol BS15 6BR

only won once. £5.75 ino stamg regd . n LK)

NIGHT RAIDERS which is a version of Defender for use on 48x or for INSTANT CREDIT CARD sales ring 01-930 9232

Spectrum.£5.75 e e e = = = = === S — R ———
Please sand me a copy of Escape for the 16k Spectrum.

ALL PROGRAMS ARE FOR THE 18K SPECTRUM UNLESS OTHERWISE STATED. | enclose cheque/P.0. for £4.95

MACHINECRAFT LIMITED Mr/Mrs.
The Bazarr, Market Hill. Coggeshall. Colchester, Address . . . . e e 0 R e
Essex R N i ; : post Code. .

" ¥C12
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SOFTWARE HOUSES,
WHOLESALERS, DEALERS

YES.
WE MANUFACTURE
CASSETTES

What can you get for your

SPECTRUM?

Find out from our new

GUIDE TO
SPECTRUM RESOURCES

¢ Suppliers
¢ Hardware + software in various categories
* Books
¢ Magazines
e User groups, and so on
¢ |llustrated

DUPLICATING - Need 50 — 50,000
Program Copies within 10 days?
Short-run in-cassette copying, high-speed volume
duplicating, with on-cassette body printing, labelling,
over-wrapping, blister-carding etc. And YES —we
verify our work — methodically.

BLANKS - Need any length blank
cassette for copying or re-sale?
We manufacture tapes in bulk, with or without boxes,

as well as our own fully-packaged standard length
products.

We use high quality batch certified HM-1260 tape, for
error-free copies.

We attempt to assess objectively and in some details all that our
Panels have seen. And we list, without commant, all other
resources that come to our attention.

F‘Ieasgln'ng or wrile 1[; Nigel B{:gle lnday_tur full dﬁt_aﬂs —all
For this sizeable and, we hope, complete collection of information, enqguiries and matenal treated in the striclest confidence.
send £2.50 (overseas £3 sterling) to: Phone Write to

012235955
MICROSCENE

6 Battenhall Road Birmingham B17 9UD

ANIROG Computers

ONE STOP SHOP FOR SOFTWARE AND BOOKS
SPECTRUM — VIC 20 — BBC MICRO — DRAGON 32

Full range of software by leading softwane houses in the country,

BUG BYTE. QUICK SILVA. RABBIT., AUDIOGENMIC. ARCTIC. A.S.K.,
SILVER SOFT, ROMIC, SOFTWARE FOR ALL PROGRAMME POWER.
LLAMASOFT, SOFTEK, VIDEO SOFTWARE, COMMODORE. DRAGON, and
many athers.

Huga seloction of computer books. Massive stock of books and sofoware, Despatch
within 48 hours of receipt of ordaer

TWO OR MORE ITEMS 7.8% DISCOUNT. 5 ITEME — £1.00 EXTRA
DISCOUNT. ANY MIX OF BOOKS OR SOFTWARE ACCEPTED, VIC 20 —
VALUE FOR MONEY SOFTWARE BY ANIRDG.

Our packs of seven gamas containa 8 balanced mixture of action packed arcade
style games, board games and adventure games. All games are in Hi-res Graphics
for unexpanded VIC and olfer sxceptional value for money.

PACK OF SEVEN (VOL 1) — E6

PACK OF SEVEN (VOL 2) — &

TINY TOTS SEVEN — Games for young chidren, Bright colour graphics and
exciting sound sffects are special features of these specially witten programmies.

- £B.
CAVERN FIGHTER — Very simiar to arcade game “Scrambla’. Four missions 10
complate, using joystick or keyboard. Solid machine code programme to give all the
thirills of arcade game — £6.
CRAWLER — All machine code version in the interrupt mode of the arcade game
‘Contipede’. Fast and furious — £8.

SEND 5.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE.

Parsonal Shoppers
Walcome at

CO-OF CRAWLEY

Mail Order
Payment by chagua.
P.O. or Viea

=

BIBI Magnetics yc
F

reepost
BiBi Magnetics Limited, LTINS o
101/105 Plough Road, London, SW11 2BJ

26 Balcombe Gardons,
Harlay, Surray.
1 Horloy (029 34) 2007 6083 _‘J

SPOCK: "Computer! Calculate the value of Pito ten thousand decimal places”
COMPUTER: “Working . . "

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPERAKEASY speech synthesiser adds voice
response to any computer with a parallel port incloding PET,
ZX-81VIC.BBC, ATOM, HORIZON ete.

for Only £69 - var

¥ UNLIMITED VOCABULARY
4 LOW MEMORY OVERHEAD

#% COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORIAL
ON SPEECH PRODUCTION.

Also inchudes high fhoe speaker and power supply, all housed m high quality wood
cabinert, with volame control and rear pitch control

FProgramuned with simple phonetic codes. Apart from the obwicus applications of
voice responss in manafactaring, testing, blnd terminals etc., this produect also
waches a great deal about ingustics and speech production

Sotmware 1= available m BASIC and 7-80 and 8503 assembly {or direct mpeat o
PHONETIC SPELLING closely related to the ARPABET mternational phonetic alphabet

For your nearest dealer contact:

m'nEB“ﬂU PRODUCTS, CAMBRIDGE RD,,

ORWELL, ROYSTON,HERTS. TEL: 0223 208017
A subsidiary of Sands-Whitelay Research and Development

YOUR COMPUTER, DECEMBER 1982



e il

Ll
-
-

T T L e

Torch Di

BBC Micrncumputers

Model A. . .. £299.00

1 Moaei A + EEK H.ﬂ.h" .. £339.00

] Modal B et sinais .£399.00

ModelB + Discinterface .. ........ccovininairanes £479.00
BBC Cnmpatlbla TEAC Disc drives

] Single disc drive . by .£249.00

] Dual disc drive f‘45900

sC unit

SIR Computers Ltd.

| Agents for Acorn and Torch Computers

ACORN

C

BK ROM + 2K RAM ...

16K ROM + 12K RAM
1.8 A Powersupply ....

...................... £149.50
BKROM + 12KRAM . ......00niinsiavinanaanns
TZKROM 4+ 12K BAM . ... cvvma e edidaiias

i
L

PR

PUTER :

£179.00
.£199.00
£229.00

. £8.50

i

This is a complete package including a Z-80 processor, 64K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-

ATOM Disc pack .

£345.00 *

upgraded BBC Model B.
Torch oSG pack. « v oo vinwunns

.. £1,149.00

please add £7.50 for
Computers & Disk Drives

interlink delivery of

BBC

TSR

Al prices are inclusive of VAT 1

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed,
Tel: (0222) 759015

Cardiff

F
r
»
.
[

TOP QUALITY MACHNE-CODE
¥ PROGRAMS i

CELEMHT IEE
& i i L = 5=1 ] v =T
e e e e W e e
g

e e

e

J

GALAXIANS (32K) £6.350 INVADERS (32K) BPACE FIGHTER (32K) £4.50 | CENTIPEDE (32K} £4.50

Fast action version of
the popul ar arcade game.
4 types of Galaxians

(in 3 initial screen
{ormations) swoop down
individually or in
groups of two or three.
& skill levels, hi-score
rankings, bonus laser
bases and increasing
difficulty. Superb sound
effects and graphics.

Superb version of the
old classic arcade game
with a few extras.

48 marching invaders drop
bombs that erode your
defences, and 2 types of
spaceship fly over
releasing large bombs
which penetrate through
your defences. Increasing
difficulty, hi-score,

superb graphics and sound.

Arcade-style game based
upon features from
DEFENDER and SCRAMBLE.
S types of menacing
aliens fire at you and
may attempt to ram you.
Separate attack phases,
fuesl dumps, asteroids,
repeating laser cannon,
smart bombs, hi-score,
rankings, & akill levels,
sound affecta.

Another incredible arcade

type game featuring
mushrooms, snails,

flies,

spiders,

and centipedes

of cCourse.

Excellent

graphics and sound.

& skill levels, hi-score,
rankings, bonuses, and
increasing difficulty asa
the spiders becose more
active and the number of
mushrooms increases.

All programs feature FULL COLDUR GRAFPHICS. The above pictures cannot show the true quality of these graphics.

SUPER

Dept. YCZ,

&% Lesos Road,

IOR

TELEFHOMNE:

SOF TIWARE  ess2-e42714

Bramhops, Lawds.

Please add SOp
per order

for PLP.

SPECIAL OFFER FDR CHRISTHMAS!

Buy all four of these excellent [
programs for the bargain price B

of just £19.50.

145
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BBC Microcomputer or Acorn Atom

Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Arom. We know
better than anyone the capability of
the machines, we know how to gert
the very best from the hardware. And
we have produced a range of
exciting games, exacting business
and useful household software.

The Biggest Range Available

Acornsoft software ranges from
authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can't wait for the post
ring 01-930 1614 now! Don't delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsolt and Atom are registercd
trade marks of Acorn Computers Lid

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N].

LI __ I "N E
Il"lt‘a&r rush me |
my free

literature from
Acornsoft.
ClAtom

E] BB Flease tick

E&jtf_ﬂde _
L T TS S P T A e i S

for the BB

. | bought all your tapes 1o date
Micro and | think they
are just super, especially STAR TREK,
and the sound effects in CANDY
FLOSS really made me sit up! Wall
done and keap them comin

WHAT PEOPLE ARE SAYING ABOUT OUR . . .

BBC MICRO GAMES

.« « | was vary impressed, not only
with the cassetie, but also at the

speed at which it came!"

J. g ,'Fnlsln'r

— R.L., Cheshire

" ... | must congratulate you on
your MUTANT INVASION cassette. |
have had it for two weeks now and it
15 really superb. Incidentally, | have
beaten your hi?h score of 4,500 —
mine is 71,5801

— 5.L., Barks

AND NOW LOOK AT OUR LATEST CASSETTES!

CASSETTE EIGHT
Model A Invaders

Cassette Eight contains Model A
Invaders. A superb full feature

- = s e machine code teletext colour
e = e graphics version oi the popular
WO M W ‘Space Invaders’ arcade game
petfnie) oo i for the Model A BBC Micro.
ot e b e Choice of Invader and Missile

ey Eﬂggﬁ?rﬂﬁ?h SMOOTH AND
& = = Only £4.95 inc.
E Y

Lo

Actual screan photo

Cassette One:

Cassette Two:

Cassotie Three:

Cossette Four

Cassette Mine contains Model B
Invaders. A superb full leature
adaptation of the arcade "Space 33 we =
Invaders” game in machine code ]

CASSETTE NINE
Model B Invaders

-

and high

THE BEST

resolution

g;uphlcs, for the Model B BBC
iero. Choice of

Missile speeds., QUITE SIMPLY

(R E ]
IFRRE
I RAEEE

colour l

tRAR L
¥araad
Firuna
Fikana
LENRE R

Invader and

;
™o A
—
Actual screen photo

Only £6.95 inc.

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE

FOR MODELS A AND B
STAR TREK {8x8 Galaxy, Klingons, Phasers etc)

and CANDY FLOSS, the tremendous new game
averyone is talking about! Only £5.95 inc.

HANGMAN, KRYPTOGRAM, DICE, BEETLE,
GRAND NATIONAL and MUSIC. Only £3.95inc.

MUTANT INVADERS (arcade game). Can you
destroy the Mutants before they destroy you
with their radioactivity Only £5.95 inc.

BREAKOUT (arcade game). Superb version, 6
skill levels, 1 or 2 players. Only £3.95 inc

Cassette Fiva:

Cassette Six:

Cassette Seven:

FOR MODEL B ONLY

BEEBMUNCH larcade game). Our version of the
‘Pacman’ game. Tremendous version contain
ing mulli-ghosts, tempting fruits, superpoints,
screams etc Only £5.95 inc.
SUPER HANGMAN. The special feature is the
high-resolution animated man. Marvel at the
detail of his clothing and witness s impati-
encal Contains many categories Only £3.95
incl.
3D MAZE. Battle against the clock to escape
from the maze, with the computer showing
your view in 3-D each step you take!

Only £3.95 inc.

ALL CASSETTES AVAILABLE NOW FROM:

{All our software is available before we advertise)

. J.

K. Software

55 Fitzroy Road, Bispham, Blackpool, Lancs
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GREAT GIFTS COME

e ‘, e o .
1 - t‘:ﬁ = ---*.'-I"\-- -

Ifnr thé‘h, \
VIC 20 @

Bug-Byte programs make ideal
Christmas stocking fillers! If you
have a friend, or member of the
family, who already owns a ZX81,
Spectrum, VIC, Atom or BBC
Micro they will be thrilled by the
gift of one of our beautifully
packaged, exciting cassettes.

Whats more, Bug-Byte games are
the best! Tens of thousands of
contented customers testify to
that, so do consistently hot
reviews in the popular micro-
press.

If your game isn’t shown, don't
worry, we probably have more
quality programs for more
machines than any other software
house, and new ideas are
constantly being generated by our
young, enthusiastic team of
skilled programmers.

-y n s :-'f F::
SOFTWARE
5 |

WHERE TO BUY?—

Look for the sign!

Bug-Byte programs are
AVAILABLE NOW from:

All Laskys Stores Nationwide.
Large branches of Boots and
Curry's Micro-C, plus over 100
independent computer dealers.

If you can’t find a Bug-Byte dealer
near you — then fill in the coupon
opposite and order direct by post
— and receive your free copy of
our 1983, 16 page, full colour
brochure, it's packed with lots of
enthralling games for the whole

amily.

Also for your VIC.: A]_l WC PIDQI{IIDS — ‘E?m eu{‘:h
Backgammon including post and packing
Another VIC in the Wall
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N SMALL

PACKAGES!
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X81 Prices: Mazogs — £10.00
{AS Assembler—£5.00
{DB Debugger — £6.50

{TK Tool Kit - £6.00

X Invaders — £4.00

e —

LT

Spectrum Prices:

Spectral Invaders — £5.00

Spectres — £8.00

‘Aspect’ Assembler— £3.00

All prices include post and packing

We have a large selection of
programs for the BBC Micro (A
and B models). Our new brochure
gives a complete listing, so send

for your free copy today! Also see

our huge range of software for the
ever-popular Acom Atom!

VIC Astercids [J] Spectres
VIC Chess O Mazogs
VIC Cosmiads [0 ZX AS
OR the following:

1 enclase S AE. for Catalogue
I l enclose choque/P.O for

GH P||.1u.u_r |il_~]:_:-||! my Access ST24 e ———————
I Barclayeard 4929 _ Expiry Date

Dealers Discount Available

ACCESS, BARCLAYCARD ORDERS
WELCOME ON 24hr. ANSWERPHONE
051-227 2642, |

mm
[T-T1]
or maail to: e
BUG-BYTE SOFTWARE,
FREEPOST (No stamp req.) m
LIVERPOOL L3 3AR.




MICHAEL ORWIN'S ZX81 CASSETTES

he best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassetie Two is very
good value. It contains 10 stolicd well designed
games which work, offer plenty of variety and
choica, and are fun.”

from the ZX Software review in
Your Computer, May 82 issue.

“I had your Invaders/ React cassette ... |
was delighted with this first cassete.”
FP. Rubython, London NWI0

“I have baon intending 1o write to you for
some days to say how much | enjoy the
games on ‘Cassette One’ which you supplied
ma with earlier this month,”™

E. H., London SWd

| proviously bought your Cassatte One and
consider it to be good value for moneyi™
Richard Ross-Langhey
Managing Director
Mine of information L td.

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassette Two contains Reversi, Awari, Laser
Bases Word Mastermind, Rectapoles, Crash,
Roulette, Pontoon, Penny Shoot and Gun
Command.

Cassatte Two costs £5,

CASSETTE 1
{eleven 1K programs)

maching code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

I Ching, Mastermind, Robots, Basic
Hangman. PLUIS Large screen versions of
Invaders and Maze of Death, ready for when

you get 16K,
Cassatie One costs £3.80

CASSETTE 3

8 programs for 16K Z¥81
STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards includa
asphyxiation, radiation,
escaped biological
specimens and plunging
into a Supernova.

STARTREK This version of the weall known
space adventure gome features variable
Klingon mobility, and graphic photon torpedo

tracking,

PRINCESS OF KRAAL An adventure game,
BATTLE Strategy game for 1 to 4 players.
KALABRIASEZ World's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulatcr, with lots of
functions including “Backstep®

SECRET MESSAGES This message coding
program is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive
gama {totally unlike Earth cricket) in machine
code. The specd = variable, and its top speed
s very fast.

Cassette 3 costs £5.

CASSETTE 4
B games for 16K ZX81

X SCHAMHLE (machine code)

Bomb and shoot your way through the
fortified caves.

GUNFIGHT
{machine codal

INVADERS
[miaching coda)

GALAXY INVADERS Imachine code)
Fleets of swooping and diving alien craft 1o
fight.

SNAKEBITE (machine codel
Eat the snake before it eats you. Variable
speed (very fast at top spead)

LIFE {machine coda)
A ZX81 version of the well known game.

3D TIC-TAC-ONE (Basic)

Played on & 4 x4 x 4 board, this is a game for
the brain, It is very hard to baat the computer
at it,

+ of the B games aré in maching code,
because this is much faster than Basic. (Some
of these games were previously available from
J. Steadman)

Cassette 4 costs £5.

Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 SQL (mai order only please)

ARE YOU A ZX81 USER WHO'S NOT

Including VAT.
complete

® Each ECRE1 comes complete with its own individual
certification tape, tested and serial numbered to prave your

machine reliability.
@ Mains Operation only.
@ Mains & DIN connector leads provided,

@ Certification of tape head alignment - height and azimuth.

@ Certified tape tension, torque and speed.,

@ Fast forward and rewind tape search controls,

The ECRB81 is also suitable for Sinclair ZX80

@ Please allow up to 28 days delivery. @ The ECRB1 is

PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unit is a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism, The two sections of data recording
circuitry automatically ensure precise levels are written onto the

tape and that optimised signals are received by the computer.

THE ECRB81 IS NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

__________ _"l

To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET

Pleaw sipply me with Price | Towl |
....... ~--1Qty.) Monolith EC B1 Enhanced Certificd Recorderts) | £1750 |
1o be used with my ZX81 |
e S R — e e |
I also enclow postage & packing per recorder | £250 ]

____________1

backed by our 14 day money-back option, Please print |
MNamae F-'ll."-"f‘r'n.."h‘!pn.l l_‘ I. 11 [ i . J |. | | | 1| ] : l J I._J |
VIONOLITH potme UL LT
electronic products ] 1204 1 1 ] ) Y S 8 U 1 1 o 10 T 8
‘Telephone: Crewkerne 0460 74321 Telex: 46306 e TR T b SN NN YN T G
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IThcroShyl

NEW SHOP 29 BELVEDERE, LANSDOWN ROAD, BATH
WILL OPEN 47 CHEAP STREET, NEWBURY

IN NEWBURY 67 HIGH STREET. 0.'V:NTRY
IN SEPTEMBER

VIDEO MONITORS
All sizes ond prices.
Block/white 9 £90.00
Block/white 127 £65.00
Green Screen 12° £85.00
ambero” £95.00
Al Flus VAT

MICROSTYLE, FREEPOST,
29 Belvedere, Lansdown Road, Bath BAl 1FP

Please send me further defails on the
following, and your special offers:

RO xS Dime e T e

EXTENSIVE RANGE OF

BOOKS AND SOFTWARE
ALSO AVAILABLE
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SOFTWARE [Soanties=—=
. uJLS.:iJ*.JLJm.“ E

- pasaly The 185t st fradatie
ThiruSt, alitsla, Ting and

for ZH-81ZXSpectrumBBC Micro | | =272 s .. 5
v vl

New maths programs — improve your maths and
programming skills by playing Simon maths Games

Choose your own level of difficulty — suit ages 10-16

10 programs on each tape — most incorporate Moving
Graphics and are fun to run

Let your computer help you to pass your exams

Maths1 Number. hrt*_a_.'_i--ra'lttldf"!;:-.' Decimals, Money, Length
Number. Estimation, Test 1, Came 1

Maths 2 Volume, Ratio, Percentages, Perimeter, Bases, Time,
Number, Estimation, Test 2, Game 2

Maths 3 Directed Number, Co-ordinates, Angles, Scale, Probability,
Density, Ternperature, Estimation, Test 3, Came 3

Maths4 Square Roots, Indices, Circles, Inequalities, Statistics,
MNurmber, Fractions, Angles, Test 4, Game 4 _

Maths5 Equations, Directed Number, Statistics, ‘f‘* -
Probability, Circles, Equations, Pythagoras, | )
simultaneous Equations, Test 5, Came 5 i‘

Simon Software /

Plus Mikro-Gen games for your ZXB1
Space Invaders * Breakout « Bomber % Frog
Paxman % Sorcerer's Castle # DeBug [Dlsassembieranmlﬂn

u._ = Alion e, with library case
e géﬂ]-lt% t;ioes copied at normal speed for better J_,f Bl e _“:fi"‘ TG ONLY £3.95 EACH
Cassettes with .‘\ A e reri &Tiﬁi,;ﬁ.'.b' e gl i i e RS e 0 0l
Printed Programs £5(inc VAT). Pleaseadd €1pé&p. [\ ” ! )
FREE!blank tape with each set ordered ‘ ¥ ﬂ \
Send cheque/P0 to: Simon Software, Dept E5 il r .
Freepost, New End, i 1 A
Redditch, Worcestershire il 8 A
(Please state ZX-81(1K), (16K) or BBC Micro) L
or ZXSpectrum. </ | /[ 24 Agar Crescent Bracknell Berks RG12 28K Tl Bracknell [0344) 27317
G T

MIDWICH COMPUTER COMPANY LIMITED

FAST EX-STOCK DELIVERY OF MICROCOMPUTER COMPOMENTS AT UNBEATABLE PRICES

N
Z

FOR YOUR MICRO

MIDWICH MOW AFPOINTED DFRCIAL ACORN * Expansaon s & e b (BBCE) 505
BBC MICRD DEALER *Printer catie inc Amghenal pug

(nol asserilech (BBC21T) 1200
ACORAN ATOM UPGRADES “Liser porl connecior & cable (BBCTZ) .00
Descriptien Price | “Acaicue wput phg & cover (BBCAS) 125
= Alorn e pack [AAHDE) a0 | "5 on DIN plg tor soraknt (BBC11) 1]
'Ah—m%sm-m."- xS '?Dr-g-:rlqt\:%ﬂﬂtﬁli? :.:
=4 Avorm DOS (RASA1) B0.0g “F pn ¥ Caiiie 141
4K FP ROM (ARSI 2000 *Conre !:rmnéa?agzﬁm .ﬂ:ﬁ' @ E R E RN EEEEENEEEEDRE
“BBC ROM Set 00000 L u s “Sgle gax dowe | |
"Dual e oo (BBCTT 3% 00
BBEC Microamputer Upgradets 3 55
«Mermory Upgrade (BRG] 150 Gy, Pl oy o) (BBECAS) 1.3 . MICHD CDMPUTERS
*Preter & Usae VO ot (BBCH TS0 *Prices; on Bese derr are oy T CRange Dl ConCT Saed . .ACCESSDRIES
*F Desc ntertace mc D05 (BECT T e betore andereg
= Aoalotue ot it (BBCA) 760 P sorme Rams Fe on exienoed delbeery bom ACom pisase CheCk

Bl PERIPHERALS

B EXTENSIVE BANGE
OF SOFTWARE

B WIDE RANGE OF

= Senal 10 & AGA kil (RBCH) awadabikty ity odeneyg v marked

ot

w Coniois 1 o 2 Joysbcis 2716 45003 NEC a9
 Eainiem, i BOOKS & MAGAZINES
iEShnma. G it B m [N HOUSE AFTER SALES
] 116 L
~Joystich. Cortroler (k8 1485 ra 1732 lres 4480 | 150m &7 SEHUICE DEPAQTMENT
"Joystick Controer (Assery 1895 o M; :55: m
Foe B (e ma | BEde  gwm | v grewiow S EEEEEENENEEENNSN
“Plasse spoctly X8 o SPECTRUM when ordenny o w7

STOCKISTS FOR APPLE . OSBORNE.NEWBRAIN ETC.

U Wt supphed weth bl adsprmbly inddnachors)

2114 Low Powes asa| BiLa7 76 way Rght Ange

Lion iMicro Computers
THE SPECIALISTS

|" iy Rq" A
O 5KT 150

2d Hoyr Telpphone order Lensce Ior Chedd cand holdeds
¥IsA All prcies gechade VAT angd carnage (075 on orders under 10 netl)
OMfcial orders from educabonsl ang government esiablahments and Lion House 227 Tottenham Court Read. London WP OHX
pubile® companees. accepied Ciedt accounts ava lable 10 others (Subect 1o status) =
Al proersdespatched on day of recespl Out of stock ilems will Tollow on aulumatscally a1 osr ‘-ElEDl"'EIJ"lE m bm] :."33'3 &; ['| ﬁ:];? 1['_:,(}-"_
dhiscrelstn oF 3 frptund will Ba ?u'u-rn il réguested
NO SURCHAAGE FOR CREDTT CARD ORDERS m Telex: 28394 Lion G

MIDWICH COMPUTER CO LTD Oen 9106 Mo 5ot Y DI M
DEPT ¥C. RICKINGHALL HOUSE, HICI‘:IN_GHHLL SUFFOLK IP22 1THH l&_ _y_/

TELEPHONE (0379) DISS B9B5T1
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SEVEMN GREAT PROGRAME
FOR YOUR ZX B1

198 \GADING 115 TLNOVER
Ownoty for e fope Delwd cousle cour

ANAGT wOLA Dk FOOTAAL L TEAM ik Tl
FEE Tired] (] OF iy

POR DADEG TG TLURTCWER
Db, b ¥

o beohewd oomaete oo

All these titles are available now from your local Bookstore or Computarshop. In
case of difficully, send cost of lape plus 25p postage per tape with the coupon

to: Dept.,C , Software Masters Lid_, 30 Lincoln Road, Olton, Birmingham B27 6PA.

Trade enquiries welcome!

SM2015...... Breakout 16K
SM2011 Computacalc 16K
s Conaztallation 18K
Football Manager 16K
Labyrinth 16K
Magnus 16K
Mazogs 16K 10.00
Mugsy 16K
Murgatroyds 16K
Murgatroyds Revenge 16K
Mightmare ParkMusic 16K
P.EP. 16K
Personal Banking Syslem 16K
Pilot 16K
Progmargs 16K
Puckman 16K,
Space Intruders 16K
Space InvadersiSpace Rescus
Star Trak3D Os & X5
ZX81Chess
Bumper 7
1K Games Pack
1K Super Trio

NBNDD DO NAD DL
BSRBERERRRRR

Tio por peiend wriony
Lanmd ~E

TEACHERS -~ PARENTS

Please send me the following programs
Title

Postage:-
| enclosa Postal OrderiCheque for Tn-ta!E__
MName = =
Address

Snﬁmare FﬂaStEfs Lid.

Dept., ¢ . 30 Lincoln Road, Olton, Birmingham B27 6PA,
England. Telephone: 021-T07 7544,




24 Gloucester Rd
Tel: (0273) 698424
ZX81 OWNERS 4HME& BRIGHTON

SPECIALISED PRODUCTS
MODULAR EASY TO USE ATARI
FOR HOME/INDUSTRY &
EDUCATION

; 8ASIC) £173.04
TE10 INPUT/OUTPUT PORT — Easy 1o use. Fits between ZX & FAM e b \ ( IT; EﬂSIC}I £216.52

PACK/PRINTER (# required). No skill réquired to connoct. Can b usad for 3 \

such things as:— molor control: sound/muss: generstors, connecton o s s s oy 800 !:ﬂx-l". BASIC) £390.43
printers/ floppy discs/bght pens/other comMpuiers, temparatund manitoring, AT

square wave generating, control of rotating senals, even train sets etc. Por has S SGU Linc BAS!C} £433.91

16 programemable 1/0 Enos snd may bo used without any slectonics knowledge
o connect other add-ons. Mothetboard roguired DMLY wihen two or mone add
O are usid At Ay one time

FULLY ASSEMBLED €17.95 ATAR|I PACKAGE DEALS
IT (WITHOU | 14, ST z £ " c
TE12 4 CHANNEL RELAY BOX — To suit Port Contact mting: — 240v 400 (16K) + BASIC + Recorder + Joystick + 5 Blank
ACT1 54 24V DC or 110W AC/3A. Up o 4 units Le. 15 relays ;an;f Casselles + Frea Prng:rams £251.30
i BEad 1495
TE1S 8WAY TRANSISTOR DRIVER 9,85 400 (32K) + All above flems £307.83
TE17 S8WAY SWITCH UNIT(EDUCATIONAL] — £12.95 .
TE1S BWAY INDICATOR UNIT [EDUCATIONAL) - £12.95 A00 (48K} + All above items £546.96
TEM JOYSTICK & FREE GAME — (2 Joysticks may be connectad via
':“‘&""223%".1 S aOARD A r £12.95 800 (48K) + Disk Drive + Joystick + 3 Blank

= el I'I"lhlﬂl"ﬂ'ﬂ combinatsona of add-ons — up .
to 16 1/ 0 linegmay be used £15.95 Disks + Demo Disk £734.78
TE12 POWER SUPPLY — 6/7.5/9V DC at 300 mA — Required for use with
add-ons TE12/15 6 18 £4,95 EPSON HX20 £402

3 + I3 WAY IX Edge Con £2.85. Contact cleansr £2.30,
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO NOTES £1. SHARP VIC 20 £129.50

PRICES INCLUDE VAT MZBOA £434 GENlE | & ] £289

Receipts dways provided: — Delivery normally ex-stock. ADD MZB0B £789 ATOM from £150
S0p rowards p&p on oF orders under £20 .00, with the excephon

ﬂ;ﬂ;ﬂdﬁ;:ﬂ o g Edge on. Full instructions and examples with NOW IN STDCK — DRAGON — 32K + COLOUR +
ﬁi.ﬂé.gpéﬂ.df FOR CATALOGUE. TELEPHONE ORDERS S'DUND + TYPEWHlTEH KEYBDAHD £1?3 + 'U'AT
+ PERIPHERALS + SOFTWARE + BOOKS
it + MAGAZINES + CHESS COMPUTERS
DEPT ¥ *_1[5 llfmrg:t[;:i:lﬁ;‘ﬂ + GAMES FOR ZX81 AND APPLE
CADISHEAD. MANCHESTER M30 586 - | PLEASE ADD 15% VAT TO ALL PRICES

TEL: D61-775 4461 (24 haur)
‘ EDUCATIONAL' COMPUTING .\

‘ 1

B ¥sut
thlldren
ages 5-1l

[ “sionety |
] recommended I:j'

sducational | Fifly high-quality programs to turn your ZX81
Buinoiiiies _y or Spectrum into a powerful educational fool.

-_-ﬂ______-—___-——_s dad you don'l dven need io know programmng.

(RS Thare are clear ingiructions and ﬂﬁlnlr of Hps
Almoel 2 9“’.‘1 £ sovice Decigned [0 pabaysad deil! & prasiice

"7 Don't be trapped
¢ into designing one

work on UM the Drovndle keerndhg ihrough inl cilon & o ¥.
Includes -

; graphic at a time on :_-_-.;.__...—-
" the VDU screen, Work l --"'_"'_-_-_-_—r-_ Edul:aras T—O—MT' &
on 2, 4 or up to 48 All programs A simplified
rit 1K varsion of the

adjacenl units with this quality-printed Graphic

Planning Pad. Prepare your designs at home, Creative use of

on the train, at school or the office - anywhere graphics

M Full instructions MOver 300 predesigned Many innovative |1K PROGRAMSEM Combines the

graphics to use or to spark your imagination ideas for fun of arcade

B Space to design over 2000 graphics of your Fuly docamented PRIMARY E:?rﬁf:gw”h
own. Al column values printed to aid coding B Sample EDUCATION

£5-95 only

program to calculate values, POKE to memory and SAVE Includes many

famous Turile I
programme
CODED MISSILE

B Written for Spectrum but invaluable for any computer gmes &”Eﬁ';ﬁfunl‘i.ﬁml
with 8 x 8 user defined graphics Il Allin all the best to be had. Graph-plotter @ Histogram @ Simon-spell @ Sketchbvard @ Times-1able @ Sets
Also available: 7ZX81/Spectrum BASIC coding Series-quiz ® XY-coordnates ® Count @ Equations @ Areas @ Guess-a-Volume
sheets. Printed blue on quality paper for neat and precise Angles @ Upstairs -Downstairs @ Music-notes @ See-saw ® Wipe-out @ Spell
program development. £2.50 inc p&p per 100 sheets. Temperatute @ Clock @ Money ® Snake ED UCARE
Mastermind @ Number . shoot @ + 26 more
ROXJMAGRHPH[CF[ANNI-RPAD = """'""'_--_—_-_'7"
PLUS 100 BASIC CODING SHEETS £5 00 ; Please send me . .COpEes Educa:e s 50
! ﬂssné_EAREs‘ |1 enclose chegque posml order for £ i
: ot _ a Sloane Sl Name. S WL
g mCEs 0 N AR . } I London Iﬁ’ﬂu’ms T hih s if ramat s A I

Suite A6, 23 Denmark Street, SWIX 9aY

IE e A _-___.________-I

Lel your child benofil early - Send now

London WC2H 8NA.
Please specify exacl requirements
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6@ eLtec services LD B,
BBC MICROCOMPUTER SPECIALISTS

PUTER

BBC SOFTWARE EDUCATION PACKS by

COMPUTERS LCOReSOFT Paces o , SRR PROCYON
i - AR B folowrg e Selagred by Crectanyg e
wettan by probes

[

PR DiS RAM revglest coioue daasssmbis’ da=p
ol o iy W

PEQ STAT Part | Staimias arafyvem Crogeere B

PR ETAT o

i
Pary T Mugevnngn | img oung] o (8

FLLL UPGRADE kit
UPGRADE WiT fameg oF

I

T W T ] 3
Sy WORD FROCTSS0N ]
hgonay for BUAG-BYTE B PADGAAM POV wfte

s by

B ORI They e aiEnded
far 8B wth (P BEC Mipccompite oir o ashesd B g

4
i
L]

I WE RECORDENS BEC BOOKS MONITORS

Comerss Asosciur 1P —_ PS FOR ATOM OWNERS!
sarile Fagurder Ly o
Canneste Bavoarier (Favgunon] 2800 Mg %40 £ofee MAOSITOR iused o BBC corpuer
Cannedths Pannntiie oo T 5 ! s fow thee BBC Ak rod oempt e . o CHEA T SUPER BOA I new wends phus
Conadts i [T pey DRI 3 sl L shur L % &G 1 S rwen RO TCR F ] FULL DR ASSEMBLE
Brows. Camnstes s ootk 180 Mmoo o Programrng on Tes 8 BT Corpute Crymt s SOFTEVATCH 4 = 4K AOAIS &
g

g
Ll ¥ e IS WISEIE Tamch you i Progess Mt
T BALC AT RO Fasadaine Paun®as

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel: (0274) 491371

OPEN Mon-Fri S3am-5pm Sat 9am-12 noon
Prices are VAT INCLUSIVE
PE&P £1.00 for orders under £100.00: Orders over £100.00 add £10.00 for a Securicor Delivery

ZX81/ SPECTRUM/ DRAGON 32

A fantastic range of 16K games,
each complete with fully comprehensive instructions from:

M.C. LOTHLORIEN
ENTER THE DRAGON!

1. TYRANT OF ATHENS
Can you survive long enough to turn Athens into the most feared state in the
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast
Persian Empire. Many more features in this very addictive game.
Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50
2. ROMAN EMPIRE
Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels
of play.
Price: ZX81 £4.50 Spectrum £5.50
3. PELOPONNESIAN WAR
Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and
military force before you even stand a chance. 3 levels of play.
Price ZXB1 only £4.50
4, SAMURAI WARRIORS
How would you have fared as a Samurai in 13th Century Japan? Face challenges from
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating
game.
Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50
5. WARLORD
A challenging game of analytical skill set in 13th century Japan. You control a village and must meet
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make
raids for gold or slaves and feed your village.
Price: ZX81 £4.50 DRAGON — AVAILABLE DECMEBER

Cheques and PC’s please, made payable to: M.C. LOTHLORIEN
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS

YOUR COMPUTER, DECEMBER 1882
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MPF 11

Oniy avaiiabie from Fiight Electronics Limited

Massive 64K memory.

£ £235

2. 3 Display Modes:-

+ carrlage [£4.95) + V.A.T.

al] TEXT

b)_6 colour high resolution graphics

(53,760 pixel: 280x 192).

c) 16 colour low resolution graphics
(1,920 blocks: 40x48)

Va 1A
10
(ﬁﬁ "Et-.!':»mt.'-li“D
"\lq__\ - ’/

| enclose cheque/PO. for £

6502 processor.

Sound via 8 ohm 2.25", 0.25 w speaker/amp. B AU

Applesoft compatible, BASIC.

Cartridges for ASSEMBLY, PASCAL, FORTH available

sSoon.

N (O]

ACCESSORIES: 40 character graphics, 150 Ipm

Thermal Printer, Games packages, R$232C network

interface board, floppy disk driver, sound/speech

synthesizer board, and many more on the way.

FLIGHT ELECTRONICS LTD. Flight House, Quays

ide Rd, Southampton,
Hants SO24AD. Tel:(0703] 34003/27721. Telex: 477793.

=SPECTRUM 4sE;xsﬁTnssoavmm GENIE=

.w"

a’{l
/-ri “POOTPBALL
LS ron, ﬁMﬁnaann
ST CsioN JLB @ ZOLOUR™
T .
JWLEVYTL.......

* 4 DIVISIONS « F.A. CUP *
PROMOTION & RELEGA-
TION * TRANSFER MARKET
* TEAM SELECTION = SAVE
GAME FACILITY « LEAGUE
TABLE + AND MUCH MORE|

cccccc

¥ recaived F.M. about 10 deys ago, and
have played about 23 howrs 3o far — ad-
dictive i3 the operstivae word —
D, BLAIR,
1 think your pame iz febulous since
starting with Port Vala in vthe dth Divi-
wion, being promoted, winnlng the F.A.
Cup, snd being promoied sgam fo bhe
2nd Divigign —
€. DICKENSON, CANTERBURY

iliil-lllIIIIIIllililllllll'll'lll-lllllIlll-llllllllllllllllliiIIIHIIIIH

EIFE

ALBO AVAILABLE AT BOOMSTORIS & COM
FUTER SHOPS INCLUDING BUFFER MICHD
SHOF & MICROWARE. 10 QRAFHICE OMNLY

HARDWARE REQUIRED

I recently bowught your F.M, program and
Spactrum TRSBO/ wai very pleared indesd | found it very
48K RAM Video Genie good vilus lor monay snd played it all
day the day it arrived — | own a IX8T
ety LEVEL ¥ which is now only used for F.M.—
16K RAM 16K RAM Yours addicted, M. FRAMPTON,

CANVEY ISLAND

! falt that | had to write and congratulate

you on your progrem F.OM. | found tha

pame very compailing and anciting, real-

ty juat ke the real thing — keep ug the
pood work and standard. —

N. LAWRENCE, FULWAM

ORIGINALS CAN BE SEEN ON REQUEST

To Order send Chagua'P.O. £7.95 mads
payablo 10—

ADDICTIVE GAMES

at: Dapt. Y.C. P.O. Box 278
CONNIBURRDW,

MILTON KEYNES MEK14 TNE

PLEASE STATE COMPUTER
T e e L LT R R LN T

RN EEAE NN RN AR
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PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleasad 1o announce the

for the 48K ZX SPECTRUM

Mo longer do you have to put up w
BASIC programs, Hisoft Pascal
between 40 and 100 (yes 100! umes
programs written in ZX SPECTRUM BASIC. For example, a
program to sort a 100 element array of numbers o ascending
s B0 seconds m BASIC, winle HPS praduces a piogram
which does the same thing in 0.6 seconds!

NOW yvou and your children
and structured way by using Pascal, the
schools and umversities

availability of Hisoft Pascal 4

th the slow execunion speed of
4 pr wluces programs that run
.‘.!:-:Iil.‘l rI|.||1 the eqguivalent

order taki

can learm 1o Program gy an {".1:._ e
favoured i._il:l_iU._I[Zt' i

NOW you can write games programs eic. which run 85 last as you
need them to without having to resort 1o assembler or machine
codle,

NOW yOU can use a language wihich reguires mimmal re I!_'il'llllll:_:
when you move from your '::F"‘E[ TRUM "n another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailled in the Pascal User Manual and Report by Kathleen

Jensen and Niklaus Wirth, the man who designed Pascal

Hisoft Pascal 4 is a professional piece of soltware designed by a
team who have been writing Pascal compilers for many years
will find it 10 be powerful, flexible and very easy to use

5 8 EU. age

s 4t an

patit

To top it all,
manual)l, for a limited

INCREDIBLE price of
ONLY £25 INCLUSIVE

Write for more details TODAY 1o

A‘—**'_-IHIEEFT

&0 Hallam Moor

we arg alfenng the package (which includes

i time, to 48K ZX SPECTRUM v

E--‘i [Z]| Liden SWINDON
== [ SN2 4LS

Tel. (0793) 26616 (Answering machine]
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:

s

Keyboard with
Electronics
for ZX81

A full-size, tull-ravel 4 3-key keyboard that's simple to add to your ZXB1 and
requires no soldening in the ZX81,

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2"
single key selections making entry far easier,

Powered from ZXB1's own standard power supply - with special adaptor supplied.
Two-colour print for key caps.

Amanng low price only £19.95 indl. VAT and carriage. Order As LWT2P
Full details in the June 1982 issue of “Bectronics - The Maplin Magazine” on sale
at all good newsagents price 60p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription 4 issues).

INTIRIPLAIN e.ccoronic suppios e

P.O. Box 3, Rayleigh, Essex S56 BLR. Tel (0702) 552911

Ratail shops at

158 King 5t., Hammersmith, London WE. Tel 01-748 0926

284 London Road, Wastclitf-on-Sea, Essax. Tel (0702) 554000
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292

|Shops closed Mondays). All mail to Rayleigh address.

Scftware for the BBC camputar\

Model B only

ALPHABETA A complete Word Processing Package with
instantaneous response. Features include automatic wrapround,
insert, delete, over-write, title centring, tabs, merging and other
editing facilities. Up to 224 lines of B0 characters can be produced.
For longer documents editing between files is possible. Price
includes a manual and labels for the redkeys. . . . . ..E28.50

BILLIARDS This is a game of skill and cunning. Key in the direction,
pace and backspin on your cue ball and watch the result. The
computer does the rest. . ... .. - .£8.50

TESS Are you bursting with imagination or flare for graphic
designing or just wanting a completely different type of program?
TESS is for you. Design a shape, choose colours, pattern and
size, then watch the screen fill with copies of your design inter-
locking together. Animations are possible, the tape includes an
AT M e L S R £8.50

Model A or B (Family games with sound and colour]

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer
bounces inside a blue box and rebounds off a hidden shape. Canyou
identify the shape before your opponent. The RACE is betwean a
hare and a tortoise. First one to the flowerswins. . . ......... £5.50

SIGNALS and MAGIC Make up sums to reveal a hidden shape.
Guess the shape 10 get bonus points. Complete a magic square o
get promoted and hear the fanfare. The higher your rank, the better
the fanfare. 3 levels of difficulty. . e ..£5.50
Prices include cased I:BS'EEHG' |nstru¢tlnns, pqslaqa m.c
Please sand orders and -::hea:luas; FD#Tra nscash (No. 614 131 707)

HE&H, Dept A, 53 HDLLOWAY RUNCORN, CHESHIRE.
For further information please send S.A.E.

.........

SPECTRUM 48K : ZX81 16K
SIX PART ADVENTURE

BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

The ultimate role-playing sdventure for the SPECTRUM/ZXB1.
You con become a warmion, elf or wizard on 8 guest to find and use
the rings of creation: 10 destroy the Black Crystal and defeat the
Lords of Chaos. Held within six programs es a land of fabulous
treasures and mythcal monsters, Joumesy through the land of
Beroth, explore the castle of shadows, descend mto the
Shagpoths lair, search lor diamonds in (he 8 of cand but bewars
of sand sharks! Confrent the fire demon in his temple, battle
aganst the Lords of Chaos and win your way to the Black Crystal,

By splitting Black Crystal into six programs we can provide mom
varnety and detaill thon any other sdventure for the Sinclair
compulers,

Eeal e monster hatties Suh"rbﬂ".l'lnhlr.'l Shve garm: feature
Al six parts ané supplied togother on cassotte. bowed with
instruction bookbet

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY £7.50
WHY PAY MORE FOR LESS OF AN
ADVENTURE

To: CARNELL SOFTWARE, DEPT 2 4 STAUNTON RD, SLOUGH. SL2 INT.
Piease sond me: Black Crystal for my,

Spectrum 48K, . .. ......._.
IXBEEK. .. ....... o

| enciose a chegue/ postal order (payabile to Carnall Software) for €

MAME. o s

ADDRESS.......

£7.50
£7.50

PROPRIETORS R, CARNELL, 5. GALLOWAY
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16K ZX
SPECTRUM
GRAPHICS
SUPERDRAW16

16K ZX
SPECTRUM
GRAPHICS

®16K Spectrum graphics pack. .
o
sﬂ
: L g

@ Full screen high resolution colour.

®Moving cursor control.

@ Large alphabet facility.

@ Pictures saved on cassette.

® Automatic “‘slide show' option. P RN L WAL LB
@ Menu driven, easy to operate, crash proofed.
®Documented to usual high Video Software standard.

® Demonstration slide show.

® Audio commentary on reverse of cassette.

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAW1E will help
you get the best from it.

Price: £56.00 inc. VAT, P. & P. Immediate delivery.

STONE Lase
KINVER
STOURBRIDGE
WL'.T MIDLANDY
u Fm Lum

NEW FROM

v s SBFTWllE LIMITED

DREAM-81 FOR ZX-81

o B Plus
3 A 28 pin EPROM socket for 2?1512?32 /2764 and even the
latest 27128 from Intel.
LY Fast/Slow option, to allow for EPROMs of different
speeds
=] Link option to disable any part of 0-16k memory area in 2kB
mu!llples
Full 84k capacity of high speed RAM available for VDU or
other use of your ZX81.
L RIE.] Professional standard, built and tested unit in black ABS
case with an LED indicator. £69.95+ VAT
OTHER CAMEL PRODUCTS
MEMIC-81 A 2 or 4 kilobyte CMOS memory unit with
Lithium battery backup. Program/ £24.95 + VAT
data storage up to 10 yrs. Instant £29.95 + VAT
retrieval. Basic/M.C.
MEMIC L/T Two kilobyte CMOS RAM units for a
2716/2732 socket in any system
ROM-81 ZkB-8kB EPROM Unit with Wait
States £14.95+ VAT
PIO-81 8+ 8 Ch. latched Input/Output ZX81
card £13.00 + VAT
PPS Cased 25w pwr. supply 5v,3A/12v, 1A/
-12v, .254A £44,95 4+ VAT
CRAMIC 81
A 16 kB CMOS RAMPACK for ZX81 soft
switch via keyboard between CRAMIC 81
and ordinary RAM. Cased, cabled &

£26.06 + VAT

tested E}‘EI.EI!:: + VAT _
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672
EPROMS 6500 Family MEMORIES

2708 M0p 6502 5p  2114LP-2 90p

2016+5V Mp 650 85p 2114450 85p

7192 Wp 6522 5p 4116150 90p

2532 %5 6532 520p  4116-200 88p

2764 1200p 65451 900p 48162+5V  20p

4164-200 410p

8800 Family Z80 Family 6116-150 350p

6800 2p  CPU 35 5516250 635p
6802 W ACPU 350p
6810 10p  CIC 270p
6809 850p  ACTC 230p
5850 135 PID 340p
6821 10p  APIO 30p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed pnme parts, from leading manufacturers.

Orders from Government, Educational and Overseas buyers welcome. Special
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ
TEL: 0223 210444 TELEX: 817672

CAMEL PRODUCTS **

| TRENiFERM b |

ZX Business Software.
FOR SMALL BUSINESSES AND THE SELF EMPLOYED
Business Bank Account: this program enables you to

make debits under 11 subheadings. Statementsinclude
totals of all subheadings. £8.75

Sales Day Book: for all your invoices, this program will
enable you to prepare statements of outstanding
invoices. Program will also calculate VAT, £8.75

Purchase Day Book: keeps a complete record of all
your purchases under 11 subheadings. The program
will also calculate and deduct VAT. £8.75

Quarterly Analysis: quarterly totals from Bank
Account, Purchase and Sales programs can be
analysed with this program. £4.75

All the programs have full search facilities and will
enable you to prepare quarterly accounts for your VAT
returns and annual accounts for your accountant.
These programs can also be used by companies not
reg. for VAT.

Business Pack: incl. Bank Account, Sales and
Purchase programs. £25

Please specify memory size when ordering for your
ZX81.

All prices include VAT, Post & Packaging. For details
send S.A.E. to:

TRANSFORM LTD.,

41 Keats Ho., Porchester Mead, Beckenham, Kent.

Nl

Tel: 01-658 1661
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SPECTACULAR GAMES AND UTILITIES
— FEATURING FULL COLOUR AND SOUND

SPECTRUM 16usk

TRACK-N-ATTACK

Shoot down the enemy carrier based helicopters using your
laser beams. Complete with on-screen scoring and full graphics.

SUPERSCRIPT M.P.F.

Enhance your programmes with this magnified print facility.
{MPF). Features full positioning and character size selection.

IR R TR D

BLACKJACK

The classic card game (21s/Pontoon), Full colour on screen
presentation of bets, wins and debts — with your Spectrum as the
croupier.

V & H COMPUTER SERVICES
PRESENTS

SPECTRUM
SPECTACULAR

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM)

And what programs! New games! Old games! Business
programs (like invoicing and sales ledger), word
processor, machine code routines, graphics . . .

All in SPECTRUM SPECTACULAR, the new book by
Roger Valentine. SPECTACULAR VALUE AT £4.95.

By the same author:
WHAT CAN | DO WITH 1K? (ZX81) — £4.95
WHAT CAN | DO WITH 16K? (ZX81) — £4.95

V & H COMPUTER SERVICES
TEL: STAINES 58041

Business users please note:
Our PAYROLL program is now available for:
ZX81, SPECTRUM, PET, BBC and KONTRON.

182c KINGSTON ROAD, STAINES, MIDDX.

Please write for details or send £2.00 for comprehensive manual.

e

PUT YOUR
MICRO
TO

2 WORK!

YOUR

Y sTUERaCT

MACHINE

to MDA IINTERFACES &

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

CHAR-WALLAH

programmes. Includes — Airplanes, Helicopters, Space-Ships,
Faces and Card-Suites.

KEYWORD SOFTWARE
31 AVENUE ROAD

N. HAYLING ISLAND
HANTS

e [T i

Owver 40 ready defined characters for you to liven up your own

TN e

_IIIIIIlIllI1IIIIII|IIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIII’I!IIII

Have you aver wanted yvour MICRO to control a machine for you, ar
manage your house? If so, the MDR ‘MICROCOMPUTER CONTRO!
INTERFACE' will give you isolated channels of OUTPUT (BA @ 250
volts) and switch sensing INPUTS
Available now for connection 1o PET USER, PORT, RS232 and
IEEE488, allowing expansion up to more than 900 channels.
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete preprogrammed systems or
individual componants available. Write or phone for details.

M DR (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.
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L060@ FortH | AQSCOM

"rqFORTH" runs on BBC A or B Extension Basic . E15
and costs only £15, including Adds J0 new kaywords
its 70 page manual. I = :
Compression Assembler ...

Smaller source + higher

o n

nedds no acded hardware;
FUnNE up to 10 times fasater
than BBC BASIC;

includes full scraan aditor

0=005 for GBS .. EZD/E4Q

g

tailored for tha BBCpU; Asterolds «...... mfg,g
is FORTH=79 STANDARD and IOMDEL .. . ersse BIC, D
has fig-FORTH facilities; FAntasy ......... basic

# provides 260 FORTH worda; Invadars . m/c,g
e

282

s

is infinitely extensible- ] (e e R T P R

f 48 L 3

allows full use of the MOS Missile Defence . m/fg,
E‘.1.gh"-=m-n_ PORK .. basic
provides recursion easily; 5 e Invasion .. m/g,
comes with a full 70O page - T T R T
technical manual;
is available NOW.

™o

B0
- 30
- 30
-0

via it CALL & *MDS words:

(LR T T R ]
L]
L=

mmm

S—games Cassette . mis

PLEP/VAT included. Moat are OK

Price of E15 includes PLP/SVAT with MNascom 75 (Nas-Sys/C.8).

aooentures

Colossal Adventure: The classic mainframe game "Adventura®™

with all the original treasures & creatures & TO extra rooma.

Adventure Quest: Through foresst, dessrt, mountaing, CAvVeSs,
water, fire, mooriand and swamp On an epic guest vs Tyranny.

Dungeon Adwanture: NEW! The dungeons of the Demon Lord have
{irst
irs

survived His fall. Can you get to their treasureas Tir
y Level @ agventure 1is packed with puzzles and has over
idually described locations = a game can easily take
weeks to complete! Only data and code compression allow ao
mush o be provided.
Each agventure needs 3ZK angd cOSTLS

 dncluding PLP/VAT.

Send order ‘or SAE for catalogue, describing your computer, to

LEVEL 9 COMPUTING

Dept Y, 22% Hughenden Road, High Wycombe, Bucks. HP13 SPG

SNAKE... HITCH-HIKER...REVERSI...

...CUBE.....ASTEROIDS....LOGOII

MEMORY KITS... CHESS...DISASSEM
T S
ﬂ-ﬁf‘h'—-ﬂ*ﬂ;k@* =4
fszlelﬂ. e “?j G,

itchzHiker@a:
N~

= P
=7_ 1A\

e

i

! e el . \h , T
‘Hitch-Hiker' is a great adventure game based on
characters from the book 'Hitch-Hikers Guide to
the Gelaxy’. A fascinating game to test your skill
and wits whilst trying to collect five objects
scattered around the Universe located in such
places as the 'Reataurant at the end of the
Universe’, ‘Arthur Dents House' and Belteguese
Spacedrome’. Directions can be found in the clues.
An intriguing game that can create hours of fun.

£5.80/VAT
in our opinion the best
B.BC.software in town!

- ."1 ] |
(o)

4 |
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THE ADVENTURE GAME THAT'S FOR REAL 1!}
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM

(16K ZX81 VERSION MOW AVAILABLE)
ih peate 10 Godden Sendial of Piin ture o . sl b
by theé W

a hifetime! PIMANIA,

ol age a0 ahrenle

SPECTRUM ZX81

i1) NEW! SPECTRUM ANALOGUE PORT (purpose built)
8 channels analogue voltage input
B channels digital voltage output
Cased unit including all connectors (uses D type) £49.00
‘Chunky’ terminal box for above £23.00
(suitable industry, schools etc.)
Optional ribbon cable extender £10.00

(2) ZX81 ANALOGUE PORT
Qur popular, proven board. Spec. as for (1) but without
case £29.95
2 DIL header plugs for inputs and outputs £2
Light sensitive ‘test transducer’ £3

£2

(31 Z2X81 23+ 23 Female edge connector
Male edge connactor £

1

(4] Z2X81 Fast Fourier Transform
Educational software on cassette £15.20

(5) ZX81 EXPERIMENTER KIT
Edge connectors, veroboard + design notes £6.50

TERMS: Add £1 post + packing to cost of order [not on item (3)).
Delivery normally return of post. Delays on item (1) possible during
1982. Official, bulk orders welcome. Chegues payable to:

UNIVERSITY COMPUTERS
5 ST BARNABAS RD, CAMBRIDGE CB1 2BU




COMPUTER RENTALS PRESENTS . ..

GALACTIC PATROL*®

Galactic Patrol is the " State of Art"”" ZX-81
“"Star Trek"”. 729 levels of play, Phasers,
Torpedos, Automatic sights, Scanner
with on/off, distance, number, vector,
Shields, Starbase vector, Warp drives
(speeds 0-Bl, damage control, fuel
counter, flight vector, repair facilities,
control key reminder facility, stardate and
kills counter. Completely Machine Code
offering a simulation of the Enterprises
screen with passing stars, dazzling speed
and dramatic kill and damage effects. You
must destroy as many Klingons as
possible and dock with the Starbase
before you run out of energy, but be
careful you can lead the aliens onto the
Starbase and they will destroy it.

COLLECTION CASSETTE
VOLUME 1*

This Cassette contains Five Original
Arcade-style games called ALIEN
CAPTURE, ALIEN GOBBLER, LOONY
BALLOON, MAZE SURVIVAL and POT
HOLE. Tired of Flash and Bang Invaders?
You will have to plan ahead in these FIVE
action games. So come to grips with
these exciting programs and let your mind
control your reactions.

NORTH SEA TRAWLER*

Sail out from Aberdeen and plot your
course on a map of the treacherous North
Sea. Hunt the roaming shoals of Cod,
Plaice and Herring and learn where the
hazards lie. Mind the Qil-rigs and return to
Port with your catch. But which Port?
Aberdeen, Inverness and Wick each have
different prices for fish and the supplies
you need. Can you stay in business in
such a harsh industry.

THE KEYS OF GONDRUN

What is the Secret of the Dancing Daises?
What is the Skeleton trying to tell you?
Can you avoid dying in combat against
Orca, Trolls or the dreaded Giant
Jubjaroo? Will you pick up the right
objects from the cavern floors? How will
the Magic of the tunnels affect you? Will
you ever be able to find the Keys of
Gondrun? Who can telll The perils are
numerous, but your skills may suffice.

Titles marked* contain Machine Code.

POPSTAR

Can you take the twelve steps to fame
and emerge a Millionaire. Barter with your
record company, trade off popularity for
wealth, give back-handers, go on Tour,
cut a record, go on TV or act in a Film.
These are some of the options, but can
you pick the best one? Remembr, your
Bank Manager is relying on you.

ALIEN REACTOR*

Beamed into their complex, the Aliens
Androids are alerted. They multiply
through the building to make the reactor
inaccessible, which also has two
surrounding force fields. You must steal
energy from their stores to break through
them. The high energy Supercharger is
the key, can you reach it? Three levels of
play, hall of Fame and hidden rules only
play will reveal.

ASK THE ASTROLOGER

The only SERIOUS Astrological Oracle to
be produced for the ZX-81. Written by a
Professional Astrologer it condenses
Astrology’s complex mathematics and
relations into a program that advises you
on the Auspices of a “Shall | . . ." type
question. It is not a game, but gives a
Sanous prognosis.

Each cassette £4.95 including VAT & P&P. Send cheque P/0O to:

COMPUTER RENTALS LTD, 140 WHITECHAPEL ROAD, LONDON E1

Il (4 1 1] i o o

0 0 i (11 o o
ZUCKMAN | FROGGER DR TIM LANGDELL
ZX81 (16K) ZX81 (16K) A comprehensive and accessible introduction to the ZX
Spectrum. A handbook and program library in one — The
-
*ﬁlﬁ%{ :MACHWE CODE tﬂajgsmgucﬂﬁﬁgs Spectrum Handbook contains more games and
*EOUR INDEPENDENT *ALLIG'ATORS, application programs than any other book on the market
GHOSTS DIVING TURTLES and contains over 80 programs.
*HIGH-SCORE 'HALL *FOUR ‘SCREENS' OF 224pp  £4.95 (paperback)
OF FAMFE’ ACTION
*AUTHENTIC ARCADE *?E.ETAHHCASDE
ACTION URE :
* ORDER FORM
BRr P SELAY S e To: Department OIC, George Philip Services Ltd,
Arndale Road, Wick, Littehampton,
ONLY £5.95 INC. P&P ONLY £5.95 INC. P&P West Sussex BN17 7EN.
wEW ’“EH,- Please send me copy/copies of
E} DRAGON 32 SOFTWARE g&. | THE SPECTRUM HANDBOOK by TIM LANGDELL
| MISSILECOMMAND. .................... ONLY £5.95 | at £5.45 per copy (post paid)
ULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND | enclose my cheque/postal order for £
GRAPHICS DEMONSTRATOR ........... ONLY £5.95 (payable to George Philip)
_ZARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING
Name
Address

DJL SOFTWARE

DEPT YC, 9 TWEED CLOSE, SWINDON,
WILTS SN2 3PU

TRADE ENQUIRIES WELCOME

|
. Piease allow 28 days for delivery |
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" SPECTRUM — BBC — ZX81

l “_:t:f’/ STARSHIP ENTERPRISE

Soar through the stars &5 8 starship commander in this
exciting new space ship simulation. This new, advanced version
of Startrek uses the full colour graphics and sound facilities of
modern micras. Full 30 = Klingon attacks, graphic hyper-warp,
plus all the normal ‘Startrek’ features and a whole lot more,
add up to one of the best games in the galaxy!!
48K Spectrum £5.95 BBC Micro model ‘B £6.95

ORBITER

Fast and furious action is what you get in this amazing
Defender-style program for the ZX-Spectrum

ORBITER is wrmtten entirely in m/c cade and has full arcade
features, ncluding SCannNers, reverse, hyper-space, continuous
scoring and sound effects, plus humanods, landers, mutants and
all the other alien nasties 16K or 4BK Spectrum £5.95.

GROUND ATTACK

Survival is the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum.

Your mission is to pilot your spaceship through tortureous
caverns while destroying the enemy missile launchers and fuel
dumps.

FHDUND ATTACK is written completely in machine code
And has full arcade features including lasers, bombs, explosions,
continuous scorng and sound effects, plus rockets, fuel dumps
and arborne ahens 16K or 4BK Spectrum £5.95

Any hiring, lending or copying lexcept backup) of Silversoft
software 1s strictly forbidden without written permission from

Silversoft

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Street. LONDON WC2H 7ED.

KILLER SATELLITE

A mysterious Black Box has appeared in earths’ grbit. You
have to send your killer satellite to Probe it with high energy
lasers. Amazing 3D colour graphics and sound for the Model B
only £5.85

3D CONNECT 4

An advanced. challenging four in a row game for the BBC
Micro. Displayed in full 3D-perspective and usi 03 the extensive
colour and sound facilities of the BBEC Micro. Model B only £5.95.

NEW! ZX81-COMPILER

Yes! Now you can write machine code on your ZX81. No more
messing about with assemblers and disassemblers simply type
inthe E% SIC program and the machine does the rest
ONLY £5.95

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTERDIDS “'Just the thing for asteroid addicts" £4.95
INVADERS "Probably the best version of INVADERS" £3.95
ALIEN-DROPOUT Exciting DRIGINAL arcade game £3.95
STARTREK YES! youcan be a starship commander E3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS An underground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly S0K of

wmﬂummwv £3.95
e I S e R e S e |
| enciose a chegue/PO for £ -— |

o I

|

I_I-.-e-rsui'* Led, 20 Drange Street. LONDON WC2H 7ED

e Lt 20 Orange Piwer LONOON WOEH ED.. - Yola |

'

——__ﬁ_
N |

A Deans Electronics 132
Abacus 64 B 161
Abbex 10 DEtronies 66, 67
Acomn 147 Downsway B0
A.CS. : 120 Dragon Data 118, 119
Adda Inside back cowver
Addictive Games 166 E
A S FSoftwan 138 East London Robotics 17
in?b: ‘% Educam 154
lectronics Appli 1
Amber Controls T e e -
Amsaht 82 Elkan 129
:“'.'09 :;g Eltec 155
i P. 1
Audio Computers 40 E.P. Crawe -
Audiogenic 60 E
S 180 Fight 92, 156
8 Fuller 138
ety 1%1 G
oobig
| Bi-pak L.
| Bridge 13 Ground Control 85
Buffer 140 H
Bug-Byte 148, 148 Lieamon 135
c n l& H Software 'lg
iidert
Cal 198 Hisof 156
v i Hull Junior B6
Cambridge Collection 122 Hikitor 130
Cambridge Learning 102
Cambridge Micro ;55 :
E:rﬂ'man 1:332 Impact 100
Carnell 157 i.J.K. Software 129 147
Century 161
Chromasonic 123 jK arore i
E:mﬁa Micso g John Prince ‘{%
OMpProcsys J.P. Gibbons
Eumputnr Concepts :g J.R.S. 131
| Computer Lock 110 Jupiter Cantab B9
Computer Rentals 1681
Computers for All 5 K
| Comserve 5 112, 113 Kayde :llj'!g
Control Technology 104, Back cover Kempston
C.P. Sofrware 137 Keyboards 144
Currah 126 Y
D Laserbug 137
D.A. Computers 117 Lovel 9 160

Lion Micro 134, 152 R
Llamasoft 32 R.D.Labs 76
Lowe Electronics 54, 55 Romik a4
Rose 134
M
Machinecraft 144 5
Maplin 12,713,157 Salamander 86
M.C. Lothorian 155 Saturnsoft 117
M.D.R. 159 SERB 107
Melbourne House 4,124 Shiva 141
Memaotech 121 iversoft 1
Michael Orwin 150 glmﬂﬁ Hesse! g
Microdeal a7 Simon Microsaft 137
Micramania 80 Simon Software 152
M_lcrﬂpllrl'lhﬁ 143 Sinclair 15, 16,17, 18
Microscens 145 Sir Computers 148
Microstybe 151 Silica Shop 7
Microtanic 110 Softek 35
Microwave 100 Software for All &1
Midwich 152 Software Masters 153
Mikro-Gen 152 Software Supermarket 87
Manalith 150 Stonechip 114
Moviadrome 140 Storkrose 125
Mr Micra 127 Superior Software 146
N T
National ZX Club 133 Texss 14
New Generation 144 Thorn EM) 46, 47
Thumall 154
0 Timedata 142
Oakleaf 129 Titan Programs n
Oric Products 12.13 Transform 158
P Trojan 102
Pase 80
P.0.0. Software 107 u
Peter Furlong 126 Univarsity Computers 160
Phipps 92
Planat 102 v
Picturesaque 158 Vectis 117
Pixsl 20 VEBH 163
Print n’ Plotter 95 Victa 120
Program Direct ] Video Software 112, 158
Program Power Inside front cover, 83 Visionstone 123
Pro Software 130
Proxima 143 w
F.S.5. 132 wideband 145
William Stuart 112
a Workforce 140
Q-1ek 76
Cluasar 144 Z
Quicksilva 126 ZX Microtair 64
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All these selected games on
cartridge (except Blitz)
AVENGER 'INVADERS' in colour
£19.95

SUPER LANDER land the lunar
module game £19.95

ALIEN bury marauding aliens in the

maze £19.95

STAR BATTLE ‘GALAXIANS' in full
colour 1 -2 players £19.85

JELLY MONSTERS is this
‘PUCKMAN', or noi? £19.95

ROAD RACE drive thro' the night
and stay on the road £19.95

RAT RACE VIC's answer to
‘RALLY X' £19.95

Far hoine or school. Unless shown
~%inec 1 16K memory. Age range
shown in brackets.

FACEMAKER for spelling and
observation skills (5 — 12) £8.95

NUMBER CHASER exciting number

estimating (5 12) £8.95
NUMBER GULPER gobble away at

MOLE ATTACK stop the moles to
survive £19.95

SARGON Il CHESS the best
available, seven playing levels
£24.95

SUPER SLOT computerised one
armed banditry £19.95

GORF five famous arcade
games £24.95

OMEGA RACE

sophisticated version of
‘ASTEROIDS' £24.95
ADVENTURE GAMES
telephone for

titles — all £24.95

BLITZ flatten the city

before you collide with

the skyscraper £4.99

BRIDGE superb version

of the card game £24.95

SHAPE UP teaches shape and
pattern recognition (3 upwards)
£8.95

G.C.E. ‘O’ level revision programs
{BKJEBK) titles: English Language,
Maths 1, Maths 2, Biology,
Chemistry, Physics, Computer
Studies, Geography, History

£9.99 each

For 8— 11 year olds (8K/16K) titles:

addition, subtraction, multiplication Arithmetic, Reading, General

and division practice, (5—12) £8.95
WE WANT TO COUNT helps the
vary young to learn numbers

(3 upwards) £8.95

TWISTER Rubik like geometric
puzzle with "'SUPER TWISTER'
section (8 upwards and the whole
family) £8.95

Knowledge, Spelling £9.99 each

——

e

Enhance your VIC with these
programmer’s aids — and add
memory with the RAM Packs.
SUPER EXPANDER high-res
graphics, sound, additional 3K
RAM £34.95
PROGRAMMERS AID program
development ool £34.95
MACHINE CODE MONITOR
simplifies machine code
8rugrammin £34.95

IC FORTH fast, compact
language cartridge with

VIC STAT single word
commands for statistical
calculations with colour
displays £28.95

VIC GRAF explores graphs and
their equations £28.95

VIC SWITCH allows eight VIC's
to use one printer and disk
E79.95

16K RAM memory pack £74.95
8K RAM memory pack £44.95
3K RAM memory pack £29.95

additional 3K £38.95

VIC REL simple electrical
control for up to six pieces of
apparatus £28.95

Dealer enguiries to
Adda Computers, Tel 01-579 5845

RAINBOW TOWERS problem
solving to exercise memory and

logic (8 upwards and the
whole family) £8.95 posd
CRANKY addition {H
and subltraction ;{
practice (5= 12) £8.95

HIDE & SEEK

improves shorl term

memory (5— 12} £8.95

WORDS WORDS WORDS

helps spelling and object
identification (5—12) £8.95
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Spectrum & Dragon Software

( SPECTRUM ARCADE PACK )

CITY BOMBER, POLECAT, BREAKOUT,
SUBHUNT CRAZYRACE, FRUIT MACHINE,
MISSILE COMMANDER, AND LUNAR LANDING

DRAGON

SEA HARRIER
FLIGHT
SIMULATOR

A high resolution Colour Sea Hamier Flight Simulator

This program shows yvou a full colour vsew of the sy, ground and rumeay which
move i 3 dmensions. Using your air spead’ indicator, anificial horizon and
compass, all in HiRes colour in the lovwer part of the display, you must bring your
Sea Harrlar into land at Port Stanboy rursway,

£5.00

We now present our ZX Spectrum album. This brand new album containg no less
than 8 supert games for the ZX Spectrum and is the best availablo for both quality
and quantity. Thess are the games which appear on tha album . .

BOMBER a fast acton gam making chover use of Specwum graphics. The
game involves the destruction of cities a8 your plana fes lower and lower towards
the buldings until it inally crashes f the buddings hawve not been destroyed guazkly
encugh, This is a vesy acdictive game for the Spectrum

FRUIT MACHINE . this i3 simdar 1o the famiar one-armed bandit with vy
reakstic graphics. A very enjoyable game for everyone

POLECAT this s a very entertaining game with meresting and colourful
graphscs. It s & complately onginal and ingenipus mare program in wiach you ane 8
rabbet and the Computer is a polecat. The plot involves the rabbit collbcting carrots
and bringsng them back 10 his burmow whilst svolding the attentons of a rivenous
polacat

BREAKDOUT this is » colowrful bat and ball game with great sound effects and
constitutes a wery addwtnve gama for the Spoctium

CRAZY RACE this i an amusing gama ivohdng a car being driven around a
racing treck by you knocking down as mamy objects &4 possible whilst avoiding
other cars, It Is fast and uses detailed graphics

SUBHUNT . . . asa pilot of a helicopter you have 1o fire down at submarnines whilst
voiding their missies. The user-defined graphics me superts,

MISSILE COMMANDER . . . this game involves defanding youwr city against allen
nttmck, It has 10 skill lovels and is noisy and colourful,

LUNAR LANDING . . . by making full use of your limited fuel and time you hawve to
land your spacecraft on the surface of tha moon without crashing and killing all the
row. Thig program makes full use of hi-res grnphu;l mnd ptugm.mmnl.r_ charactors

 ZX-16K-81

GAMESD

4 MAGNIFICENT MACHINE CODE
GAMES ALL ON TAPE

S MBLE - \NPADERS
GALARMANG - GURFYGHT

ALE0 IMCLUDES LIFE & 30 THC-TAZ-TOE

LUNAR LANDING
£3.00 INC.

BBC SOFTWARE — SPECIAL OFFER

EARLY WARNING
£3.00 INC.

C 7':( TECH Software

184, MARKET ST
HYDE CHESHIRE
061-366-8223

ALL PRICES INCLUDE VAT & P&P

GUARANTEED
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Imagine a totally portable computer
that slips into your briefcase, incorporating
an LCD screen, full typewriter keyboard,
printer and microcassette,
and runs on its own power supply for use anywhere.

We did.

HX-20 EPSON
- Extraordinary product.
PORTABLE COMPUTER Exceptional quality.




Taking the computer a step further. The HX-20.
The most complete
portable computer

A computer small enough to fit into a briefcase yet with full size
typewriter keyboard, LCD Virtual Screen, printer and microcassette facility
actually built in.

Improbable. Until today.

Functions fantastic.

The HX-20 is a real computer, nota
g:mm:ckg toy. Or an extension of your calculator. I{
Or just another desk top computer. It is a precision
machine with 16k RAM which is optionally
expandable to 32k and 32k ROM expandable to
b4k, RS-232C and serial interfaces.

The full size ASCII typewriter keyboard
and five programmable keys brings ten
separate program functions to your fingertips.

The HX-20 can run on its own power
supply for over 50 hours which can be
easily recharged ovemight, and has the
ability to retain its memory in RAM even
when switched off.

Virtual Screen keeps you

in the picture.

The HX-20's LCD Screen is unique,
keeping you in the picture by showing any
20 characters by 4 lines at a time. You can,
therefore, carry out word processing or data entry
as if you are using a large screen.
Upper and lower case letters,

numerals, punctuation marks and
graphics are easily read by simply
adjusting the viewing angle.

Print out. Built in.

A built-in 24 column dot matrix impact microprinter offers 42 LPM in a
crisp, precise S x 7 matrix for perfect hard copies on plain paper. Every time.

And there’s more. . .Bit addressable
graphics allow you to design your own
characters for full graphic capability,

a cartridge ribbon, full ASCII character
set including £ sign and enough
international symbols for

reproducing most Western languages.

Add-on capability.

Choose from a wide range of peripherals. Barcode readers, audio
cassette tor loading and saving programs, microcassette
and ROM cartridges, and the world famous Epson

dot matrix computer printers for quality output

. .to name just a few.

m Via acoustic couplers
R this superb machine
= ’ can also be linked
thr

ough the telephone to
. “other computers.

Software and the hard facts.

The HX-20 uses a full extended version of Microscft BASIC, with a
24 hour clock, date and alamm, string functions, and music generation. The
interface options (with RS-232C and serial interfaces as standard) include a
standard cassette, « ROM cartridge, plus a system bus that allows you to expand

the RAM and ROM capabilities.




Portability for Programability. Anywhere.
The HX-20 is light and totally portable for writing programs and
manipulating data — virtually anywhere. (Just four nickel-cadmium
batteries and a low power all-CMOS memory gives you a reliable
power source during your travels.)
Back at the office you can dump your data or programs onto a
cassette or into your main computer system.

Reliability through Research.

A computer coming from Epson has got to be good. Alfter all we
have been responsible for high quality precision manufacture since
1961. Just take a look at our impressive track record with the hugely
successful Epson dot matrix printers.

So it follows that you can expect the same quality, the same
reliability through our extensive research program prior to launching

any revolutionary new product. Now that product has arrived.
The HX-20 is here today. From Epson.
But it's got to be seen to be believed.

Clip the coupon below and return it to us — Freepost AR :
— no stamp required and we'll send you the compfet‘eﬁ
list of HX-20 stockists by return. : 1

If you would also like further details of g8 R
how the HX-20 can be suited to your |
particular requirements simply include
your area of business and any
other relevant details separately

or on the back of the
freepost coupon.

|
Ly

To: Epson (UK) Limited,
Freepost, Wembley, Middlesex HAS 6BR
[ Please send me your list of HX-20 stockists.

O I would like details of how Epson products can help my
particular business. | have included turther information
separately/overleal.

MName e
Address e —

Postal Coda_..—-
|




Specifications
of HX-20

2. Weight

Ambiont Conditions
1. Tomporature:

2. Ralative humidity:

3. Shock resislance:
4. Vibration resistance:

5°C 10 35°C (opemii

5C 10 35°CY

-5"C to 40°C (data storage) (RAM battery backup)
-20°C to B0°C (non-operating)

10% to B0% (operating, no condensation)

10% 1o BO% noo-operating, no

1 G for | ms maximum (operating)

0.25G 55 Hz maximum (operating)

Power Supply (Nicd batteries)
1. Vaoltage: 45V to 6.0V (o
40V 1o 6.0V (data storage)
4 5V (low voliage delection)
2. Battery capacity: Approx. 1100 mAH
AC Adaptor
1. Input voltage: AC 220V/240V £ 10%
2. Power consumption: aw
3, Insulation resistance: 10megohms between AC power supply and case
4. Insulation strength: Can withstand | kV applied between AC power supply and case

Microprinter (M-160)
1. Printing sysiem:

Z. Printing format
a. Total numbes of dots:
b. Number of characters
peor line:

3. Prnting speed
a. | dot line:
b. 5 x 7 dot matrix

dols):
4. Character size
a. Dot spacing:

b. 5 x7 dot matrix
5. Recording paper
a. Kind:
b. Paper width:
e Outside diometer:
d. Thickness:
o. Weight:
6. Paper feed:

7. Inking
I’l.l.hhnnnmﬁ:igilrpi

for 1 minute or more

Dot impact (4 printing solonoids)
144 dots moximum/dot line

{3; 7 dm mehnmd haracter 1 dat)
x 5 er-to-c space
{6 characters/printing solenoid)

Approx. 150 ms (continuous printing)
m 0.7 lino/s (continuwous printing)
per minube

0.3 mm horizontal
0.33mm vertical

1. 7mm wide, 24mm high

Plain paper

57.5 £ 0.5mm

Hmm or less

0.07mm

52.3 g/m” (45 kg/1000 sheets/109] sheets x T88mm)
Automatic feed every dot line; with paperz release

Automatic continuous feed during motor operation

a Colour:

b. Dimensions:
c. Life:

d. Stendard:

Liquid Crystal Display

1. Text:

2. Graphic:
3. View angle adjustmaent:

Keyboard
1. Key swilches:

2. Othors:

RS-232C Interiace
1. Connector:
2. Input and cutput levels:
3. Transler speed:

Serial Interface
1. Connector;
2. Input and output levels:
3. Transier speed:

Purple/Black
Approx. 91mm wide, 25mm deep, 7mm high

Approx. 10,000 lines

ERC-09

Upper and lower case, numerals, symbols, charocters and
maore; 20 characters per line: 4 lines in total (20 x 4 = B0 charocters)

120 dots (horizontal) x 32 dots (vertical) = 3840 dots
Adjustable with VIEW ANGLE density control

layout, full size. 68 keys (including 5 function keys and
13 special keys)
Power on swilch, VIEW ANGLE denasity control for LCD, and
adjusting circuil built in

DIN (8-pin) TCS 4480
RS-232C mtandard
110, 150, 300, 600, 1200, 2400, 4800 bps (selectable by operator)

DIN (5-pin) TCS 4430
RS-232C standard
38, 150, 400, 600, 4800 bps (selectable by operator).




