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TIs Home Computer.
Unbeatable value.Unnvalled software.

When you choose a TI Home
Computer you're choosing a “real”
computer. A computer that can
grow with you and your family.

A compurter that lets you play,
invent, discover. .. that lets your
IMagination !

What mak

wide range of softwa

j ’
and as complex as “TMS 9900
A\ssembler Edito:. Mamf of our
programs red in our
unique Solid bt b frware™
Command Modules. Some hz
sound. Others hau superb colour
. Simply plug them in
and “*Pﬂn.
When you want to learn to
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undcnr-.md <
step of the wz

to discover how much fun pro-
gramming can be.
nen you're ready to

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

Sound impress
Home Computer for
at your nearest dealer. At
around £200 you'll look no
further.
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EDITORIAL

“Have you finished your homework yet?”’. It is half past eight as Mrs Smith calls up to
her son for the fifth rime that evening. As soon as he arrives home from school, he shuts
himself away in his room which flickers blue as his ZX-81 sluggishly accepts lines of
Basic. Still, she reassures herself, he will soon grow out of it. Last year it was Rubik’s
cube; next year it will be something different. It is just another one of his fads.

But is home computing just another fad? It is impossible to say exactly how many of the
half million ZX-81s sold world-wide are already gathering dust beside the skateboards and
Kung Fu magazines. But what is clear is that falling prices have turned home compurers
into disposable consumer products. If your foray into computing has cost you only £50,
you can abandon it with greater equanamity than if you had spent £300.

Nevertheless the parallel berween the home computer and the likes of the Hoolahoop
breaks down because the micro represents the domestic face of a technology which will
pervade our society for many years to come. Unfortunately the aspect of computing
which, month after month, will continue to be subject to the whims of fashion is exactly
what you use your machine for. We have already seen Pac-Man succeed Space Invaders as
the vogue game, in the same way that Space Invaders pushed out the ball and paddle
games before it. The original spur for many who decided to buy a computer was that they
could save their money from the insariable appetites of arcade machines by playing the
games at home on their own micros. Consequently this has meant that the investment
behind the development of the latest arcade games forces home-computer software houses
to follow in their path.

Only when new applications are designed specifically to rake advantage of the micro’s
facilities will they be able to cast off their role of dedicated followers of the fashions of
other and sometimes older technologies and applications. Once software suppliers
overcome the limirations of existing computer languages and, more importantly, start
using their imaginations the home compurer will come into its own. If this is done home
computing may still be a fad but it should be good ar least to the end of the century
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THE HOME COMPUTER SPECIALISTS I

VIC 20

VIC PRINTER £185.00

80 Characters per line
30 Characters per sec
Tractor Feed Dot matrix
printer

VIC SINGLE FLOPPY
DISK
OUR PRICE £335.00

174K Byte Storage
Direct Interface to VIC
Direct Compatibility with
printer

VIC 20 COMPUTER
NEW LOW PRICE £147.75

FREE games cartridge supplied with
every VIC 20 purchased

ACCESSORIES FOR YOUR VIC 20

Super Expander High Resolution Cartridge £27.50
Programmers Aid Cartridge £27.50
Machine Codg Monitor Cartridge : £25.00
VIC CASSETTE DECK £34.00 8K RAM Cartridge £34.00 16K RAM Cartridge £59.00

TONS OF SOFTWARE
For a copy of our VIC list containing everying you need for the
VIC Computer, just send us your name and address.

Free Cassette with 6 programs supplied.

—DRAGON 32—rCOLOUR GENIEA

EG2000 PAL VERSION

R~

e N

IT'S BRITISH

*9 Colours *32K RAM memory as
Standard, expandable to 64K | | *8 colours *16K RAM std expandable

*Extended Microsoft Colour Basic | | to 32K *Extended Microsoft A
as Standard * Typewriter | | Colour Basic std *Typewriter /5 }
Keyboard *6809E CPU | | Keyboard *CPU: Z80A/2.2MHz/ ,%¢ |
*Advanced Sound Feature | | *3 sound channels o
Q@ C, *32 columns x 16 lines | | #*40 columns x 24 lines e )
v, Y FREE ‘Basic’ training | | *Serial & Parailel GSS e
“3‘ manual supplied | | YO Ports [{1\%";%°‘¢o I
x S%9 7 0. & OUR PRICE | |OUR PRICE AveE
L g% £173.00 | |£173.00 I
< % WO 2
= ‘ — == i s "
TERMS OF BUSINESS: Please add 15% VAT to all prices. Delfvary charged ai cost.
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Software for all

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725

Announce the launch of their range of B B Q programs

For Model B only. Gral'ld Pl‘ix

Time Trials around our race track.

Cors

[ p—— Includes computer controlled car
to hinder your progress.
= " 9 levels of difficulty. 55.95

FHOST MAGE

\.I ’”
(o ® 0@
! For Model B only.

Our own version of this popular Arcade game.

With colour & sound. £6 95

9 levels of difficulty.

EEEBTREN e
For Model A or B, real tiﬂ@@
advanced Startrek Game.

£795

Cobra/Robo-Swamp
For Model A or B (please state ﬁ
version required). Two addictive

£6.95 inomniacs dslight

Extra facilities include “probe satellites”,
“damage reports” & "“on-board computer®.
_Y‘; o
> J.R.
For Model B only. Two player game,
features include exploration, drilling,

For Model A or B [IFIIFIBFISE

Accepts up to ten definable fields.
Facilities include Quick Search, Sort
and Hard copy — capable of storing up

to 300 complete records £9 95

in memory (Model B).

Character Generator

For Model B only. Useful utility program
enables user to re-define character set
using Mode 4. Displays new character i

54.95 in graph form.

employment and £6 95

For Model A or B. Classic Arcade
m,]‘amm We are looking for good
p M quality programs covering games,

Price Wars.
game. With colour and sound.
utilities and education. We pay excellent royalty

IIADERS
£6.95 H H
rates. Please write or phone us on (0708) 60725

| Dealer enquiries also welcome. ]

We’re only a few minutes
from your Post Box.

So why not try our
mail order service.O

For unexpanded model,graphics
and sound are incorporated into
this absorbing battle between you-
(the dare-devil)-and the elements.

Paralander "} S:20) @:ﬁ{;

'@ o’
A 450

ZX Spectrum
Hissssemblzr

5 4'0 0 Useful Utility Programme.

Fits in 16K.

Attention
Dragon Owners!
Software Coming Soon!

—— e m e — =

e Add £1 p&p per order.

| . |
== o e B S '
I | enclose Cheque/P.Q. for - £ I
s L] WEEEL
l Blapnes = s I
| Address |

\

&A;i;;l;}{;é.ﬁé;jﬁ'é";5;4};:;{.;i};"'ébﬁfﬁiﬁié"#ﬁﬁﬁfi “““““ EX}
l 72 North Street, Romford, Essex. BARCLATCARD
Tel: Romford (0708) 60725 faaie ’
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South London’s Largest

MicroComputer
Centre

ATARI 400

TR
COMMODORE VIC-20 .
If' Ly o ™ oy
wE
™
R
-y
SK£154.95 | |21K£199.95 | | 16K £189.95| | 32K £249.95
Vic Cassette £44.00 Vic Disk Drive New
Vic Printer £229.00 Low Price £299.95 § Bask Cartridge £34.90
' Atari800 16K inc. Basic £499.00
Atari80048K £569.00
Commodore 64 A 410Cassette £49.00
64K Colour Computer  Atari810Disk Drive £299.00
instocknow £345  At31i822 Printer £199.95
Y, plus every Atari accessory.
Dragon 32
[ 9OTe EXCLUSIVE: A
Now in stoC :
with range of software New for Atari — Percom
= : . Double Density Disk Drive.
Sinclair Z2X81 174K Per Diskette.
Now available On demonstration now!

£49.95 with free programme, Now available*

EMI Submarine Commander.

Over 900 software programmes EMI Jumbo-Jet Lander.
always in stock. We carry p_robably Incredible Games for Atari.
the widest range with continuous . *from November 8 .

I demonstrations. Mail Order — send for our

comprehensive list \
- Access/ A\ e

CLAPENCESTREET —  —
o=

Top Cash Prices paid on Second
Hand Equipment or Part Exchange

3 Barclaycard - f

Instant Credit i b

Welcome. Available g W :,.f..ff
subject to status I |’/|55 ff:"‘?i 5

|

e

= SVISON |
VISION STORE kingston-on-Thames, surrey. |/ “#2// s |

Tel: 01-546 8974 2= A\
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100 FREE PROGRAMS &=

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 500 &

ATARI PRICES REDUCED

2 . ST | We at Silica Shop are pleased to announce some
: X e ey L fantastic reductions in the prices of the Atar; 400/300
; ey - personal computers. We believe that the Atar at its
new 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 give us a ring on 01-301
1111 or 01-309 1111,

ataria0 £199
atari a0 £948
ataris £449

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and @ game cartridge and that’s all you'll need. Later on you can buy the Basic
Prn?ramming cartridge (E£35) and try your hand at prc%ramming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of saftware that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

Mauntain Shoot BUSINESS m&?gﬁ! Maths-Tac-Tog Scram Sleaty Adventure  Jewbreaker
Firgriaand Calculator Alphy Fighter Metric & Prob Solvg  States & Capitals i Solitaire Mission Agterced
Eiar Fiite Dazsbage Marggemt  Chompelo Mugwasmp Touth Typing i Space Chase Mousicartack Aggemibler 3
sungay Goll Decision Maker Crystals Music Termublotaen Space Trak Threshald Dpesablir [APX]
Graph-lt Forest Fire Mugical Computer  EMISOFTWARE  Codec Sultans Palsce Wiysees/Goldan FI - Microsoft Bagic
Le Srick - Joystick  AUTOMATED Invaicing Intruder Algrt Wy First Alphabet Bnitish Heritope Camedy Diskets Tact Trek Wizard & Princess  Pascal [APX)
Misc Supplies Libensian Monarch Number Blags Cricbap/Deminoes  Dice Poker Ty Pilot (Canumar)
Pacidles rush Crumble Cmp Mort & Loan Anal  Moanprobe Polyeaic Darts Dog Daze Wizarch Godd ﬁﬁ!ﬁﬁﬁ&lﬁ Pilet (Educator]
Daveatoned of Ayn  MNominal Ledger Maving Maze Protidents OF U5 Ewrcpean Scene Jig  Domination izards Rnwops Cantronics Printirs. Programening Kit
ADVENTURE INT Dragon: Eve Payroil MNominoes Jigtew CBuRr Magter Hickory Dickory Downhill itk Drive
g‘g seag Adv  leasion Onan Persoral Fint Mgwe  Ringiof The Ema  Starware Humpty Dumpty  Emtern Front L3 Epsom Printers
“Adventursing i Purchase Ledger Soace Tilt Sieren 30 Graphics  Jumbodus Lander  Galshad & Haly Gri Program Fecarcer
Pirate Ady 3 Sales Ledger Spece Trao Theee A Math Sys  Snooker & Billisrde  Graphics/Sound Astéroids BE23T Interince
Mission lmg Sratties 1 Stud Pokac Video Math Flesh  Subsmarine Comendr Jax.O Dackethal| Thermal Printer
W Casi  Temple of Apshai Zrock Contral Triple Blockade Wordmakoer Super Cubes & Tilt Hlackjack 16K Memoey RAM
The Count  Upper Reaches Ap:  Telehink 1 Tournsmant Poal 32X Mamory AAM
Swrange Ody Wisicalc EQDUCATION EDUCATION Horizontal Scralling
Mymery Fun  BOOKS Weekly Planner Tram APX [ EMTERTAINMENT M. i i Mastar Mernory Map:
Pyramid of D Basie Ref Manual’  Woed Processcr Algical Corv French from APX Commend  f Mind Word Proctise
Compute Anarl BOS Atlas of Canada Gorw German Alier Egg DullewHowitzer Ak Mugic Sypem ippi
ee Bk Avaes Cﬂy_mmﬁj_ ‘Cubbyhales Comv Izalian Anthill Preschood Games Banngr Gandiata:
o 11 5av lgland 7 Compute Magszine  Beneath The Pyram  Elementary Biology  Corv Soanith Atrank Blackjack Tutor
No 12 Golden WMoy Do Re At Fantagy land 2041 Frogmaster Ennrgy Cras Gaing To The Dags
Anght Wosms DOS Ltirizies List Galaetie Cuean Higkary Dickony Evropean C & Caps i Feyboard Crgan
Deliections DOEZ Manwal House Of Usher Inst Comptg Dem  Hangman Blackjsck Caiiro Reversi 11 Morm Code Tuter
i i Misc Avari Boaky Sandy O Myrs Lernanade Irvit To Prog 1/2/3  Block Buster Salmon Aun Parsonal Foede Prg
Op System Listing  Waterlas Letterman Black ‘Em 747 Landing Simul Fimyer Biana
Wiley Manysl Warld War 111 MapAmTE i 13 Bumper Pood Sever Card Stud Fhetchped
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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 to computers, the manual will guide
‘ 5 you step by step from first principles to confident programming.

The ACG IS : The price includes postage, packing and V.A.T.

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

Ifi__’foléﬁ[ 'Ijlg ¥ Available soon

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 16 K 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!

| ang u ag e” . Speed Comparison Chart showing times in seconds to perform one thousand operations.

Byte Type of Operation Jupiter BBC Vic Spectrum ZX81
Ace Micro 20

Empty loop 012 067 1.3 4.2 17.7
Print a number 7.5 13.5 26 19 430
Print a character 0.62 1.3 3.1 7.5 24
Add two numbers 0.45 14 5.5 7.5 28
Multiply two numbers 0.9 1.6 6.5 7.5 32

Because of the difficulty in devising exactly squivalent programs, these measurements should only be token a3 & quide.




“"FORTH
IS very
flexible”

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

to lead the world.

Technical Information

Hardware
ZB80A running at 3.25 MHz.
8K bytes ROM
3K bytes RAM
Keyboard
40 Moving-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 ascii
character set.

Graphics

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

Control Structures

IF-ELSE-THEN, DO-LOOP
DO=+LOOP, BEGIN-WHILE=
REPEAT, BEGIN-UNTIL. all may
be mixed and nested to any
depth,

Programming in FORTH

Programming in FORTH

FORTH programs are constructed without line-
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.

: STARS

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 tone. (Notice
how the word BEEP comes after the
numbers it uses, 200 and 100. This
characteristic occurs throughout FORTH so
that you write, for instance, 28 76 + instead

of 28 4 76.)

The Jupiter Ace already has 140 FORTH

words defined in ROM.

The Jupiter Ace is available only by mail order. Please allow up to 28 days

for delivery.

Send cheque or postal order with the form to:—
JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL,

CAMBRIDGE CB3 BEP

[: starts word definition)
[print 3 asterisks]
200 100 BEEP (play a note for

“FORTH
is compact”

Electronics and
computing

Cassette

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,
the Ace will connect to most
portable tape recorders.
Expansion Port

Containg D.C. power rails and
full ZBO Address, data and
control signals. May be used to
connect extra memory and ather
peripherals. IN and OUT words
allow port-based peripherals to
be addressed.
Data Structures

Integer, Floating point and
String data may be held as
constants, vanables or arrays
with multiple dimensions and
mixed data types. There are no
restrictions on names.
Sound

Internal loudspeaker may
be programmed to operate
over the entire audio
Spectrum.

In Schools Teachers already know how
quickly children take to computing, and the
Jupiter Ace is an ideal introduction. FORTH
15 an easy and important language to kearn
and by making learning fun, the Ace can
help o teach science. music and many
other subjects.

“FORTH is
in general very

much faster than
BASIC”

Computing Today

Time Laft
1 Hour 25 mins

In Laboratorias For monitorng and
controlling experiments, the Jupiter Ace
has many advantages. The language is
perfect. even the Jodrell Bank Radio
Telescope is controlled in FORTH. The Ace
expansion port enables it to be interfaced to §
almost anything, and the built in quanz
timer allows exparimeants 1o run all
weekend.

At Home The Jupiter Ace is powerful
enough to play games as camplex as Chess
and with sound and high resclution
graphics, action games written in FORTH
will streteh your reaction speeds to their
limiiits.

1983 Sales Forocest

JFMAMJIJ ASOND

In the Office Stock control, Accounts and
Financial forecasts are all possible on the
Jupiter Ace. With a printer and extra
mamory attached you can do word
processing as well

Please send me:—
O JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mo/ ¢, o 4
Mrs/Miss_
Address




If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:

SNOCKERE
i BIHLIARDS 4

THE NEW COMMODORE 64

The incredible new computer from Commodore comes

Mail-order: (0702) 552911. London Shop: 01-748 0926. | With 64K RAM fitted! Plus 16 colours, hi-res graphics,
Birmingham Shop: 021-356 7292. Southend Shop: 0702 | 320 X 200 pixels, 40 columns by 25 lines, Z80 micro
554000 or write to P.0. Box 3, Rayleigh, Essex SS6 8LR. | Processor can be added = that means you can run CR/

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour

software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave- '

Computer. Cash Price £169.99. Credit terms: £16.99 forms, envelope and filter to rival some dedicated music

down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

synthesisers. And all this at the most incredible price ever.
{(AF56L) Only £339.00

DRAGON 32

b, DRAGLC

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256Kll), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it's incredible wvalue for
money. (AF57M) Only £199.50

THE AMAZING ATARI COMPUTERS

4 Consolas Available:

Atari 400 with 16K RAM (AF36P) e Ay
[ 1 |
L ‘ £249.95 b | |
ri 400 with 48K RAM (AF37S) [ e X |
£319.00 - k
Atari B0OO with 16K RAM [(AF02C)
£498.00
Atari 800 with 48K RAM (AF55K)
£590.00
* All above with BASIC & handbooks
Other hardware:
Cassette Recorder [AF2BF) £50.00
Disk Drive {AFO6G) £299.85
Thermal Printer (AFO4E) £265.00
Epsen MX80T Mk Il {AF38R) £399.95

Epson MXB0F/T Mk Il (AF40T) £447.35
Printer Interface for 400 (AF41U) £59.895
Printer Interface for 800 (AF42V] £59.95

Interface Maodule {AF29G) £135.00
Varsawriter {AF43W) £199.95
16K RAM Meodule [AFOBJ) £55.00
48K RAM Module for 400 [AF44X) £125.35
48K Upgrade for 400 (AF45Y) £75.00
Floppy Disk (YXB7U) £2.50
Le Stick {AC45Y) F£24.85

Joystick Controllers (Pair) (AC375) £13.95
Faddle Controllers (Pair) ([AC30H) £13.95
For full details ask for our hardwara leaflet (XHS4.J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWRNERS' CLUB

An independent users’ group. Four issues of the club magazine for only £3.00] Address your subscription 1o Ron.

issue 1 of the club magazine featured a tutorial en character set redefinition and eontained a eollection of demonstration and
games programs and lots more. Issue 2 featured a tutorial on player./ missile graphics, an article about graphics on computers, a
salaction of members’ contributions to the program library and much mora,

THE FINEST SELECTION OF ATARI SOFTWARE

Tench Yourself Programr Poge Flggeg SIC-16K-BOSSK £11.85 Reseun At Riged 10320 - BOB0E £32 45 Curse Of Ra (Part 3) =10=32K-B080% £1495
Conuersatnns! French BCNBK . VGASY £35 65 Page Flgging SID-24K-BOSEL £11.95 Bsteiiangs O foyn ~IC-3IK-BOIFY £14.95 Analeg Adventurs SID-32K-BO3XL £16.95
| Germinn:  ~50-15K-YGAEY £35 65 Sounts B Mugie 101 ER-BGOME £17 95 Datestones OF Ry SAD-37E -BORID £1465 Adventore Land 1C-24K-BO00A £14.95
nnl Spangh  SC 1K ¥GABA £39 55 Sounds B Music -10-24K-BGOSF £11.95 Star Wareiar -1C-32K-B0248 £2835 Puaes Adveniure TC-24x-BOOIB 01405
ricnial fralsen SC-1BK-YGATE £35.56 Wacky Turorials 3C-AW-BLOBG L5995 Sear Wares -1D-32K-BOTAL £28.95 bliszion [mpossibie ~1C-24K-BC02C £14.05
i FC-16K-7GA90 £15 95 Tricky Tutoriaks 30-37K-BGOTH £49.95 Enveiion Drion 1C-2a% 80234 F1B05 Nisndon Castie =1C-24K-BO0MD [34.95
Srates & Copaats 1T YGEEL  £305 Irveds i CIrien 10-32K-BOBIC £18.96 The Count 1C-24X -BO0ME £14.85
Euro Couneries & Capials -10-18-¥GETM £ 48 Business Programs Suar Trek 35 -1C-326-BO15A £14.95 Zrange Odvssoy -1C-24K-80O05F £14.95
Eeds 1 (3 Programs) G- 16K-BGO0A £985 Vigeale -1D-3IE-YLIAGN £119.585 Sear Trek 3.5 ~-1D-40K-BEGIED L1835 Mystery Fun Housa -1C-Z4%-BO06G £14.95
Ko 1 (3 Programs) 10-24K BGOIE  £0.95 Arar Wed Processir -1 CRID 4BE YGAZV £95 95 Crush, Crumbie & Chomp -1C-32%-BOAIE £1245 Pyramed O Daam ~1G-24K-BQOTH £14.95
Ksds:2 {3 Programs] -1C-16K-BO0GC £0.95 Taw Wizard -10-32K-B095H 6595 Crush, Crumble & Chomp -10-J2K-BOB4F [22 45 Ghoat Tewmn VC-24K -A008F £14.85
Kids 2 {3 Programs) 10-24%-BGOID  £9.95 Mini Woed Processar VC-17E-BGOR £11 95 Mission: Asteroid 1D-40%-BOD1Y £17.19 Savage Island | SIC-24R-B000K L1405
Mini Weed Procpstar -1D-32-BG00 £11.95 Wizard & The Princess  =1D-40K-BOZEC £21.79 Sovage fsland il -1C-24K-B010L £14.85
Learn Programming Calculmos 10-24%-YGS0E £16 55 Uysses B The Goiden Fleece Geidan Voyage -1C-Z4X-BOTIM [14.55
trwratson To Programming 1 =1C-8K-YG43W L1595 Graph-i -2C-1BK-YG5IF £13.95 =2D=-40K-BOAZA L3064 Sofiporn Adveniure -iD-dQX-BOA3B £20.64
Inetar=on T Programeming 2 -3 BK-BOBTR L2295 Srakisiecs 16-16K-YGE2G £13 85 Zork | -1D-32K-BOS4C £29.95 Dadiene -ID-12K-BOSGE £34.95
Inuiration To Programmeng 3 -2C-8X-B068Y £3298 Personal Frnancial Management Zoei 1| 10-32K-B0950 £29.95 Tha Shattered Allance  -10-48K-BOSBG £29.95
Basics Of A an 1C-1EX-BO5STM £11 85 032K BOBEY £45.00 Ali Bt & The 40Thieves -10-32K-BATEX £27.95 The Barile 0 Shilon ~1C-£0K-BOEIT £29.95
Basies O1 A san -1D-24K-BOSEN £11.85 Morigage & Loan Anabyass -1C-18K-8066W [13.95 Terrple Of Apshal {Fan 1) -1C-32X-B0B5G £28 85 The Baatle O Shilsh -1D-40%-BOSTF £28.95
Ployoe Msade Grsphics IC-32K-BOS9F £1885 Beb's Butineis SIC-AT-BGIIM. £9.95 Terple OF Apsham (Part 1} 10 33 -BOBST £28 85 Energy Crar 1C-18-YGE3H [8.85
Floyee Maule Graphice  -1D-32K-BOSDD L1595 Bob's Buzinoss 1D-32K-BG12N {995 Upper Reaches O Apshar (Part 2) Kingdem 1C-BK-YGEEK [9.95
Deapilay Lag1s 1C-16X-BOSIF £11 95 -1C=32K-B08TU £14.85 Space Shuttle Module 1 -1D-32K-BGESY £13.95
Duselpy Lixis 1D-Z4K-BOS52G £11 55 Adweniure Games Upper Reaches 01 Apshas [Par 2)
Heoriz Ve, Scraling ~1C-16K-BOS3H £11 85 Galacic Empire ~IC-32K-B0140 £14.35 10325 -BOREY L1495 Arcade Games
Heest, Aerr. Serallng 10-24E-BOE4S £11.95 Fescue A1 Rigel 1C-32K-A021% £3245 Curse 04 fn (Parg 33 1C-32K-A085A £14 85 Siar Racders 1E-BE-YGEEW £29.95
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MACED ASSEMBLER

FEOGEA ok

(Subject to approval
which can take up to 48
hours) (APR = 0%)

ATARI

Asteroids

Space invaders
Missiie Command
Caverns of Mars
K-Razy Shoot Qur
K-Raxy Krimers
%-Btas Patrod
Panfinger
Crossfira
Crosefine
Proaaciar
Profector

Thees hodd

Dedume Invaders
Galactic Chase
Galactic Chasg
Race [0 Space
Hacw In Space
Space Chase
Space Chase
Canlipnde

Angle Worms
Lumnar Lander
Lunar Landéer
Sumba Jot Lander
Submarne Commander
Amsiarbilasiar
Sheoteng Galtery
Shoating Gallery
Shooleng Ascade
Shooimyg Arcade
Super Breakout
Codge Racer
Bodge Rocer
Maichracqs
Mzrchis near
Mouskstiach
Jowbraaker
Jawbeenkes
Ghost Huntar
Pac. Man

Pacific Coast Highway
Pacific Coast Highwiany
Chiskan

Chickan

Tumble Bugs.
Bug Astack

Bug Astack
Canyon Climber
Canyan Climbser
Mountain Shool
Hawntad Hill
Haunted Hill
Time Bomb

Time Bomb

Fank Trap

Tank Tran
Thunder Esdand

Heeni Game Pragrame
Scram
Baskatbakl
Cypher Bowl
Sunday Golf
Dans

SOFTWARE continued

-1E-8K-YGA00 £20.05
=1E-BE-YGTOM 2335
1E-BE-YGEAU £20.95
-1D-16K-BOSSA L34 BD
-1E-BK-BOBAT £29.95
-1E-8K-BGBIF £29.95
-1E-BX-BGE2G L2095
10-32K-BGIIL £37 95
-1C-168-BG22Y L2064
-1D-3ZK-FGIIA £20.64
1C-32K-BG2EB L2180
-10-32K-BG25C £21.8D
10-40K-BGIBU £27.54
=10-16K-BG34M L2095
-1C-16K-80625 £16.95
1D-185-BO61R L1595
-1C-168-80350 1435
=10=18%-BG20W [16398
1C-18K-BG4ZY L1095
10245 BEAIW L1295
=1E=16K-BOTOM £29 95
=1C-BR-BG50E £10.95
1C-24K-BO1ES £10.95
-ID-24K-BGA9D £149%
Awvallable Movember
Awvailable Nowvember
~1D-3IK-BG350 £23.95
-1C-165-B0JEP £1495
-1D-16K-BG19V. £16.95
-1C-16K-BG15R [24.95
10-165-BG168 L2488
1E-BX-YGETX £24.50
=IC-16K-BGZG £15.56
10=24K-AG30H £1955
-1C-16%X-BG31J £23.95
SID-1BK-BGIIK £33 85
-10-326-8077) £22.95
S1C-TEK-BG17T £20.64
1D-32K-BO350 L2065
-1C-16X-8068U £1995
1E-BX-BOTIN £29.95
-1C-16K-BG13P £24.95
-10-16K-BG 140 £24 95
-1C-16K-BG27E £21 B0
10=165-8G28F £21.B0
-1D-78K-BG4BA £24 95
1C-MK-BGIEP £23 08
1D-40K-B5375 £33 95
S1C-1EK-AG44Y £24 85
=10-16K-BGSEY. £34 55
-IC-16K-B012N £10.95
NC-EX-BG39R F1695
10-16K-BG3SN £1595
=1C-1EK-BG40T £1095
10245 -BGSIU £129%
~1C-16K-YLI4M £89.85
10-325-YLI50 £12
-1C-16K-80375 £10

=1C-16/24K-YG5EN £17.80

1E-8X-YGEIR £23 50
1C-16K-BO20W £25.50
-IC-1EK-BOIEF L1095
-IC-1EX-BQ4ZV £19.95

Townaren] & 8-Bail Pogl -10-160-B045Y L1585

Snockar & Billeerds
Ricocher

Rizochet

Computer Chess
Fast Gamman
Gomaku

Gomeln

Rovers|

Rewoest

Cribbage & Dominoes
Poker Solitaire
Poker Solitasre

-1C-16K-B04aX £19.95
1C-1EX-8G478 £14.95
-1D-3IK-BGAEC L1495

1E-BX-YGEIT £24 50

-1C-BK-YLI3L £1695
=1C-15K-BO1EU £14.95
10-16%-BGE5K £19.95
-1C-1EK-2019V £14.85
-1D-16K-BG54) £19.85
~1IC-1EX-B043W £14.95
SC-TE-BOITT £1095
“ID-1EX-BGEIH £14 95

IC-8K-¥YGE2ZS £9.95
Hangman -IC-8K-YGE4) [9.95
Super Cubes & Tily -1C-1EX-BOLBC 1455
Humpty Dismety & Jack & Sl

S1C-16%-BO38BR £1995

Black|pei

Hazkoey Deckory Dock &

Baa Bas Black Sheep -10-18K-80I9N £19.95

Britikh Harekgi Jigsaw Puzzles
-2C-18K-BOAOT £199%

Eufopian Scens higihw Pugslel
2C-16K-B0410 £19.95
1E-BR-BQTZP £24 50
10-49K -BGEEL £39.95

Wedwe Eaged
Bicro Paintes

Music Programs
Miusic Comaasct
Movie Themes

-1E-BX-YGABC £35 9%
IC-BK-BO3AM £595
Computer Lsnguages
Agsernblor
Assembler Editos

TC-16X-¥LIAZK 1998
1E-BK-YGERY £33.95
Macro Assambler 1D-32K.B0730 F69.95
Basic A -1D-48K-BO31J £49.95
Basic A+ & Operating System A+

10-28K-8032K £99.50

-10-32K-BO74R £59.55
1E & 2C-16K-BO7SS £79.95

Microsoft Basic
Pilot (Educatarn)
Pilet (Censumar]

-TE-S8K-YGEDA £54.00
05 Forth 10=24K=YL 2305 £4998
Ty C: -1D-4BK-BGEZS £6495
Irvtgr-Lisp/ 85 -1D-4EK-BGETR £87.00
Utilitzes

Progeammung Aids Package 1
-1C-16K-BGE00 £ 9.95
-1C-8K-YL3OH [3.55
-1D-8K-YL310 £12.95
10-40K-BO2TE £2395
-1C-20K-BOIEG £25.95
-10-40K-BOJEF £29 95

6502 Disassambilar
G502 Deibiiembles
Arnd Worhd

30 Supgegraphics
3D Suspeigraphics

File-lt 2 -1D-48K-BG10L £3455
Filemanager B0 1D-20K-BGEDF £72 80
K-DOS 1D-32K-BOTEH £49 498
Disk Manager -1D-32K-BGEEN £21 80
Desk Detective 10-16K-BG5TM £24.95
CpedTng SyEiem As 10-32X-BOI0H £49.95
Telehnk -1E-BK-YGBEP £21 50

Thee Meox Step ~10-32H-BGEI £27 54

Books
Master Memary Mop MNHETM  £4.00
D Ra Asade -WESEL £16.85

Qperdling Sysiem Uiec's Manus!
& Hardwiane Manas)

Atari Bagic-Learning By Uting

Gamed For The Atan

Atani Basic

-WALEA £16.95
MYGSEK  £5.24
“WALTE f4 28
“WEOEF Z580
Argni Sound & Graghecs -WAZAN  £8I5
Your Aparr Compuger WadDT £13.45
6502 Assembly Language Subroutines

WMAQEF £12.48
-WASTL £11 45
-WALSY £13.00

Advanced BS02 Interfacing
Eeyond Games (65031

Computeds For Foople WADDA  fBIS
Analog. The Magazime For A
(6 issunsh Anrmual Subgermpiion G248  £5.00

Send zaz now for our new softwars leaflet with
details of all tha above programs.

Qrder Az XHEZG — ssue 3.

Koy: C = Cansette. D = Dizk. E = Cartridge.

2C = Z Casgenes eic. 8K, 16X shows minimism
MEMmOry [equirgment

VIC20 COLOUR COMPUTER

Hardware

WVIC20 Console AFSTHE)
C2N Chibetie Uns |AFLEC)
VIC Printer (AF45D]
WIC Drsk Dviva [AFS0E]
3K RAM Cartradge {AFB1F]
BK RAM Carirsdge [AF52G]
162 RAM Cartridgo LAFBIHI
Hdupaticks and Paddles

Singhe Joysisk FACE3H)
Paie of Jovalicks [ACITS)
Le Stick [AC4EY)
Pair of Paddles (ACI0H)

Programming Aid Candges

Super Expandar. 3K RAM and Hi-ras
Faphics CACSAT)

Programming Asd: Adisonal COmPangs
function Ky progesinsmang el (ACSSK}

Machang Cote Manise [ACSEL]

Software (all 3K unless stated)
Intraduction 16 BASIC Catmttes

Parr1 (ACSTM
Pan 2 (ACHEN)
Garme Programs

Avenger Cartradge (ACEIF)
Sise Badtle Carendge (ACEO0]
Super Slot Cartridge (ACK IR
Jelty Monsters Canoage [ACEIS]
Alian Cartridga {ACE3T)
Super Lander Carcridge LACEaLn
Foad Bace Cannidge |ACESY)
Rat Race Cartricge ACEEW)
Blitz Cassenre {ACETX)
Mole Atack Cartricge {ACBS5G)
AgvEniuclang Canieige (ACEET)
Pirate Cowh Carnoge ACHAF)
Miggson Impossible Carridge {acazy)
Vasged Castle Cartridge (acaa
Tihe Count Cartridge: LACEIW]
Sargon 2 Chigss Cartrdge ACTTH
Gt Cartisige (A0
Omaga Rece Cartrfae (ACE1Y)

Ancahar VIC 0 The Wall Casseine

JACTER)
VIC Panic Cassette IACTALS
Codmiads Casserte CACE08)
Backgammon Cassetre (=3K) LACEIC)H
WIC-Men Cassemne JACHID)
VIC Asterowts Capiene {ACEIE)
Butmets Prpgr;ms
Semphenle Dk (+16K) TACH2A)

18594
fas 8
£230.00
E336 00
£25 85
fas 95
£74 85

£7 50
£1395
£24.05
£1395

£34.95

£34.95
£34 95

£14.95
£14.5%

£19.85
£19.95
£1995
£19.95
£19.55
£13.95
£19.95
£18.95
499
L3495
23885
£3485
f -1
£24 95
£24.95
£24 85
£24 55
£24 95

£700
£7.00
£7 00
£7.00
£7.00
£3.00

£24.55

Semplicaks Casaaqe i+16K| [AC238) £12.95
WL Shock Contral Casgolle (+BK) (ACISL] L1395
WIC File Degk {+VEX] fACISD) £2495
WIC Weites Dk (48] ACDEE) [24.35
VIC Wiriter Casiere [=8K} IACS7F) E19.85

Education [CS5E & GCE 'O Level Revision)
AN ERRSOTLE BATED S0 Fbduif 31 Laatt BX
T aey

Englsh Langusye (ACSEG) L9993
Mathamarics 1 [ACISH) £599
Mpchemancs 2 {8Co0A) L9893
Eadlogy IBCONE)  £999
Chemiry (BCOZC) €993
Pryiacs (BCO3D) £598
Compuier Siudies (BCOLE) £9.99
Geography [BCOSF)  fa.gg
Mistony |BC06G)  Fa5S
Arithmetic o 5 1o 11 veae obds  (BCOTH)  £9.99
Aeading for 9 1o 11 yaar olds PECO&Y £9 9%
Genersl Kngwiodge for 9 1011 yeor oids

(BCO@X)  £9.38
Spelling far 9 10 11 yasr okds [BCIOL) £0090

Hosme Programs
Al Chstetie based and require at least 8X expansion

memary.
Quemasier BCIIM) £500
Kngnw Your Own 10 {BCI2N]  £0.99
Jisnsar b3 [BC1T  £868
Browe Your Own Personadity BL140)  £599
The Robesi Casrser Family Manu Planner

[BCISAN  £9.98
WIC Money Manager {BL165)  £9.99
WiC Aoad User & Highway Coce  [BC1TT) £49.93
Gasder Flanngr (BOIBU}  £999
Incerice Dogigners (BC1aV]  £990
BEAC “Ask The Family BCIoW]  f9.93
BEC "Mastarming (BC2EX)  faE0

Maztermind” additional General Knowdedge

Daia 1 {BE22Y] L2580
Daa 2 BCaA)  £250
Data 3 (BC248) £250
Dot 4 (BCZEC) 250
Mastermana” sodianal Specsalist Knowiedge
Wine & Food (BC2E0F L2500
iduser MBCIIEF £250
Sport & Games (BC2BF} L2580
Fams & TV BC29GH L2850
Baks Absut VIC
Laarn Programmeng on the VIC (WA3IJE £250
VIE Aevealed WA 21000
VIC Pregrammaers Reference
Gt (WAZIL)  £9.95
VIC Graphecs WALEC] L1000

Note: Order codes shown in brackens.
Prices correct at time of going 1o press.
{Errors excluded).

NAPLIN

Map

Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.
Demonstrations at our shops NOW. See the computers in action at
159-161 King $t., 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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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 AMISOFT 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
loaders, 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 Z80 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

TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, SEE US ON STAND \ /34

AMERSHAM, BUCKS. HP6 5MS. oy THENOn-hem
Please send me ... [ AM-zXMON @mputer

and ... ] AM-ZXFILE ==

Pt i

| enclose my cheque/postal order forf........................... made payable to Amersham Software Ltd.
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NEW fromourBBC
micros accessories

e - yrin. DiEH
p 100 B0F aael. ot °* 5399

ey Frill rinter den = e s ok
gpeon MHSO " o onars e Y £15
i oF 432 i s "
g Y I B
188,

patlelh - o7 ¥

MICRO MANAGEMENT

Micro Management, 32 Princes Street, IPSWICH. Telephone 59181

YOUR COMPUTER, NOVEMBER 1882 13



ITheroSh e

NEW SHOP | B T T T

WILL OPEN 47 CHEAP STREET, NEWBURY
67 HIGH STREET. DN :NTRY

IN NEWBURY
IN SEPTEMBER

VIDEO MONITORS
All sizes and prices. MICROSTYLE, FREEPOST,

Black/white 3” £90.00 = — 29 Belvedere, Lansdown Rood, Bath BAT 1FP
Black/white12” £65.00 Please send me further defails on the

Green Sereen 12 '£85.00 following, and your special offers:

Amber " £95.00
All Plus VAT

EXTENSIVE RANGE OF
BOOKS AND SOFTWARE
ALSO AVAILABLE
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SWISS HELP

uch has been written about

problems met by ZX-81 owners
during loading and saving programs.
I learned the following three rules
the hard way, after trouble-free
loading since August 1981:

First, if the cassette recorder can
run on batteries as well as the main
supply, remove the batteries when
loadingfsaving with rthe mains
electric supply. The batteries cause
the signal to be very blunt and the
ZX does not accept them.

Second, never sLore your cassettes
too near the TV set — the TV set has
a magnet in it!

Third, use a cassette-tape head-
cleaner regularly. I very nearly lost
my favourite game because of a dirty
tape head. The signal gets distorted
and is incorrectly transmitted.

I must thank your contributors:
C ] Young for his fantastic Assault
Craft, June 82, Julian Stradling for
his addictive Patience, August 82 —
my favourite game almost lost — and
vour third contributor on my list
Garry Owens for his very clever
Landscape, September 62. Your
magazine gives me immense pleasure,
and I shall definitely renew my order
next Spring, whether my Spectrum,
ordered by a pal in England in June,
is here or not.

Mrs Dane Kurch-Roue,
BHSSE.'.'!IJ;
Sutzeriand.

6502 ERRORS

he listing of my 6502 assembler
in Your Compurer Seprember
issue contained three errors. The
following lines should read:
B0 IF LEFTS (C$ (F),1) = “B"AND
LEFTS (CS(F),3) <> “BIT” THEN...etc.
2540 IF LEFTS{AS(A), 1) ="B"AND
LEFTS {AS(A), 3<>"BIT” THEN... etc.
2500 IF D2 > =65535 THEN GOSUB
720: GOTO 1440
I would also like to point out that
other commands can easily be added
to the assembler in the routine from
line 1410 to line 1640 — for example
a routine could be added to verify
tape saves.
Philip Horron,
Evesham,
Worcestershire.

DISGRUNTLED

rwo things annoy me: the attitude
of schools to the computer they
choose, and letters to Your Computer
from owners of Atom or EBC
machines.

First the educational authorities’
attitude. Where is the logic in
buying a machine such as the Pet at
around £350 when several cheaper
machines could be bought for the
same price? It is obvious that the Pet
is superior to, say, the ZX-18, But
the idea of computers in schools is to
enable as many pupils as possible to
learn something about compurers
and programming.

Regrettably the education
authorities will still plump for
machines such as the Pet merely
because they are dearer. The reason
for this is simply that the schools are
given a grant for irems and if the
grant isn't spent in one year, then
next year the estimate of the grant is
reduced. The simplest, and best,
way for the pupils, is 1o allow
schools to spend the grant on more
than one machine.

The superior atritude of Atom and
BEC owners would appear to be
based on the fact that they have
purchased an expensive machine.
But these machines have a non-
standard language which is therefore
of little use as far as learning to
program is concerned. Whilst
admitting that Atom Basic is very
fast, it is still too slow for Space
Invader games.

G A Bobker,
Bury,
Lancashire.

ZX SNATCHER

, wonder low long Mrs Thatcher
had to wait for the Spectrum
that she gave to the Japanese. I
ordered mine at the end of May, and
still there is no expected delivery
date put on my order. So, at least in
my case, Mr Sinclair cannot even
fulfill his promise of delivery 12
weeks afrer receipt of the
confirmation of the order. With the
prevailing sellers’ market, roll on a
serious competitor to Sinclair
Research Lrd.

I hope Mrs Thatcher did not
receive the computer intended for
me.

Gordon Seott,
Sheffreld.

SAVING GRACE

hen programs are to be Saved
with new or changed data after
operation, on Z£X-81s this routine is
useful. In the example, the Saving
part of the program takes place at
Lines 190 to 210. Line 2 can be
typed in as it reads — no Loader
routine is required in this case:
01 GOTO VAL 100"
02 REM 11625258550040525053585742
551100453856005152570053384841
0050420043525500506 20055525867

465142560053583949465645424100
465100000000115652435760385542
0 (434849422711 TAN

100 SLOW

110 FOR J=1TO 159 STEP 2

120 LET K =USR 16685

130 LET X$=CHRS PEEK {16525+ J)
+ CHRS$ PEEK (16526+.)

140 PRINT CHRS$ VALXS;

150 NEXT J

160 PRINT .,

170 IF INKEY$ =""" THEN GOTO 170

180 REM SAVE PROGRAM

190 LET X$=""

200 IF INKEYS = "S"THEN INPUT X$

210 IF X§>""" THEN SAVE X$

220 IF INKEY$ =" STOP * THEN

STOP

988 RUN

YOUR LETTERS

To Save, when the program i5
running, press key S. This gives a
string input, into which a program
name is entered. The tape recorder
should then be turned on before
Newline is pressed. Note thar, in
this case, pressing Stop will Stop the
program, and any other Control
Lines can be written in after Line
220.
Nick Godwin,
Eyemouch,
Berwickshire.

BBC FREEZE

n my opinion one of the most
useful facilities on the BBC
Micro is that while scanning
through a listing, it is possible 10
freeze the screen by holding down
Ctrl & Shift at the same time. The
screen will stay in the same position
as long as the keys are depressed,
and Scrolling will continue when
they are ler go. The other rip is
concerning a fault in the BBC
machine. A command word like List,
or New cannot be put into a program
line, so:
100 LIST
would give a Syntax Error message.
There is, however, a way of getting
round this, which is as follows:
100 ON ERROR LIST
110 ERROR
This method can also be used for
New.
David Machin,
Longron,
Stoke-on-Trent,

ATARI IDEAS

t was interesting to see Graphic
I recall for the Atari in Your
Compurer’s October issue, page 93;
but it requires more explanation.

First, the program as printed does
not draw a rectangle, it draws two
straight lines. The listing here does
draw a rectangle:

10 GRAPHICS 8

15 SETCOLOR 2,2,2:COLOR 1

20 PLOT 20,20:DRAWTO 200,20:
DRAWTO 200, 150: DRAWTO
20,150:DRAWTO 20,20

MNote that I have added a Setcolor
command to provide a red back-
ground. The Color 1 instruction in
the original program could be
delered. In Arari Basic, there’s no
point in using a Color command
unless you already have a Setcolor
command.

Typing Graphics 1000 does
indeed reveal the disappeared
rectangle, though more by accident
than design.

The Arari uses a Graphics
instrucrion from 0 1o 11 ro set the
Screen Mode — colours available
and resolution. In Modes 0 to 8§
inclusive the straightforward
Graphics command leaves a four line
text window at the bottom of the
screen. Adding 16 to the graphics
command removes this window. The
command could be issued as
GR.8+16, or as GR.24,

Now, adding 32 te the graphics
command removes the text window
but also protects the Screen RAM,
where the image is stored, so that it
is just refreshed. Thus to get the
effect noticed by Tony Gilletr, you
just need to use GR.&8+32.

With regard to the comments
about Ger, some readers may be
confused by Com, which Tony
Gillett nses in his Line, but this only
means Dim, which is the preferred
word. In Atari Basic, Ger always
returns a numeric value. However, it
is not necessary to assign the value to
a string if a lerter is required: Print
CHRS$(A) will often do. For
example:

10 OPEN # 1,4,0,"K:":GET

i I,A:FHINT CHR${A):CLOSE
Goodness knows why anyone would
want to do this.

However, it is interesting to find
someone who can tear himself away
from the world's best computer
game, Star Raiders, for long enough
to look ar Arari Basic. Maybe some
more readers will now send in their
1deas,

Fack Schafield,
Sutron,
Surrey.
REASSEMBLE

ere are four mistakes in the YC

October Spectrum  assembler
tables. The corrections are as
follows:

Line 1801: 15th item along was:
“D=M": this should be “D@M™*:
38th item along was “THG” this
should read “THJ™.

Line 1804: last item was “07L"
should be “0L7"
Line 1805: 20th irem along was
HYRD: should be “HXD",
Chris Lam,
Redhill
Surrey.

SMALL PRINT

, have a little advice for your
readers o do with software
adverts, after having been taken for a
ride by a software house.

I ordered three games but got back
two totally different programs. I sent
the packages back two months ago
and have only just got my money
back, after many phone calls and
letters.

My first piece of advice is read the
advert thoroughly, especially small
print — for example, add 50p for
postage and packing and 15 percent.
for VAT. Second, always ring the
company concerned before ordering
the program, making sure the
software is still available and not out
of circulation. Finally, ask if there is
a money-back guarantee.

Mark Wilkinson,
Brighouse,
Yorkshire. [}
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Home doctor
needs Vic

EASTMEAD COMPUTER Systems has
released six cassettes in a Home
Doctor series. Each casserte contains
18 programs which give advice on a
variety of symptons and health
topics. Diagnosis is given on most
complaints. The list of topics leads
off with abdominal pains, alco-
holism, backache and bad breath.

The content of these programs has
been prepared by Dr Vernon Cole-
man, author of a number of books on
home medicine,

The cassettes cost £6.75 each or
£33.95 for all six. They are available
by mail order for the Vic-20 and
ZX-B1 from FEastmead Computer
Systems Lid, Eastmead House,
Lyon Way, Camberley, Surrey
GUI6 SE2.

Fast Spectrum
16K compiler

SoFTEK's COMPILER for the 48K
Spectrum enables Basic programs to
run up to 10 times faster than
normal. In contrast to the standard
Basic interpreter which converts
Basic to machine code while a
program is running, a compiler
produces a machine code version of a
Program prior to run time.

The compiler takes up around
16K at the top of RAM. The present
version can cope with abour 80
percent of Spectrum Basic com-
mands. Compiled code is not quite
as efficient as tailor-made machine
code.

The program is available from
Softek, 329 Croxted Road, London
SE24.

NEWS.

Microdrives break the £200 price
barrier for home mass storage

ALTHOUGH BUDAPEST Radio
Engineering invented the micro-
cassette disc-drive in 1974 the rest of
the computer world stayed with 3in.
drives or bigger. Now Sinclair, Sony,
and Hitachi are all launching micro-
drives in the next few months and
BATS-NCI is importing the Hun-
garian drive.

Sinclair’s Microdrive appears next
month, and Sony is selling a 3.5in.
floppy disc to other computer manu-
facturers which will have twice the
capacity of traditional 5.25in. discs
yer costs abour £200. Hirachi’s 3in.
disc sysrem will be even faster but
MOTe eXpensive.

Bill Musker of BATS-NCI dis-

covered the MCDI micro-cassette
drive by chance on a trip to
Hungary: “I happened to notice one
sitting on someone’s desk”. He was
convinced that the Hungarian drive
which rakes a 3in. floppy-disc pro-
tected by rigid cassette was ideal for
low-cost micros.

Now Commodore wants to use the

drive for the Vic-20. David Briggs,

head of the hardware support divi-
sion says that Commodore is acting
as a catalyst berween BRE and BMB
Computers who will be developing
the system. If tests of the prototypes
prove favourable Commodore will
market a rwin-drive 300K system
after Christmas; but Briggs is still
cautious: “The Hungarian company
is a totally unknown factor in this
market.”

Meanwhile Premier Publications
has already adapted the BATS-
MCD1 for use with the Video Genie
and UK-101. A Dragon version will
be available for less than £200 by the
end of the month from Premier Pub-
lications. Telephone 01-659-7131,

Painting the Mary Rose made
easy with Spectrum digital tracer

Open sesame for dial-a-game and
electronic mail for £60 from Oric

JaNUARY'S LAUNCH of the Oric
modem will bring telesoftware and
electronic mail within the budget of
home computer owners. The £60
modem will plug in to Oric’s £100
16K microcomputer which was
revealed in Ocrober’s Your
Computer.

An autodialler for telephones, and
Prestel and viewdata facilities can be
easily added to the modem. Sinclair
had hoped to be first on the market,
but his low-cost adaptor for the
Spectrum will now not be available
till the spring after Oric and
Micronet. Oric's Peter Harding says
“Sinclair will probably copy ours.”

Qric will launch the modem with a
free dial-a-game service which will
allow users to download a variety of
programs at any time of day or night
under a name which could be tempt-
ing providence. Microcomputing

already resembles a pantomime,
complete with wicked uncle, without
Oric calling this facility Aladdin’s
Cave.

Perer Harding is enthusiastic
about sending programs down the
telephone wires. “Telesoftware is

going to be the medium of the future
for software.” The combination of
Oric 1 and the modem will convert a
television into a receiving station
which can display pictures and text
sent by any other Oric owner with a
phone, for just £160.

Disabled computer enthusiasts now have their own version of the
Spectrum. Possum's system affows the handicapped to direct a fight scan
around an indicator panel by using an expanded keyboard or pneumatic
input to select the computer function they require. Details from Possum

Controls: tefephone 0763-79234.
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DIRECT INPUT of images to screen is
no longer a dream since the release
of a digital rracer for the Spectrum.

The RD Laboratories Spectrum
digitiser consists of an arm which
¥ou use to trace the picture you want
displayed on screen, and software
routines which allow you to change
colours or shade in parts of the
display on screen or to save the
picture as a display file or copy
direct to a printer.

Ar £49.95 the RD Digital Tracer
could save hours wasted plotting in
individual points or lines to build up
complicated pictures. RD’s tracer
will also work on the ZX-81
although with less spectacular
results. Details from RD Labor-
atories: telephone 0920-84380.

Micronet offers
Prestel for £50

BriTisE TELEcoM leads a
consortium hoping to draw 100,000
micro users into the Prestel nerwork
by offering adaptors for £50 to £100.
When it opens on January 1, 1983,
Microner 800 will also provide a
30,000 page database for those
micros linked to Prestel through the
telephone system. The subscription
fee 1o Microner will be around £1 a
week.

On top of the 200,000 pages of
information already on Prestel, the
service will include buyer’s guides,
user-group news, a bulletin board,
magazine features and adwertising,
games and prizes, and an electronic
mail facility. But of greater interest
to micro users will be the 20,000
pages of downloadable software,
some of it free of charge.

Ar the same time, Prism Micro-
products will supply Prestel adaptors
for the ZX-81, the Spectrum, BBC,
and later the Vic and the Dragon.




Audiogenic is
chess Boss

AUDIOGENIC CLamMs thar Boss, 2
Vic-20 chess game, has triumphed
against programs for the Pet, Apple
and Texas TI-99/4. Boss requires a
minimum of 8K memory and costs
£14.99 from Audiogenic, PO Box 88,
Reading, or from moest Commodore
dealers.

NEWS

Epson’s £600 portable could be
the shape of things to come

Epson's PORTABLE computer, the
HX-20, is the shape of things to
come. Within a few years portable
machines will capture at least 40
percent of the microcompurer
marker, say the experts.

For less than £500 the HX-20

includes a built-in printer, an LCD
screen and a full-size typewniter key-
board, but weighs under four
pounds. The use of CMOS circuitry
allows 50 hours battery operation
from built-in NiCad baueries which
can be recharged overnight. Pro-

3 O] -

BBC smashes
the system

MosT BRC MICROS 10 dare have been
supplied with the 0.1 operating
system which cannot support disc
drives. Among its other short-
comings is a bug which causes
occasional problems in saving to
tape and the inability of the RS-423
port to receive data. Now Acorn is
supplying the new 1.2 ROM free of
charge to owners with the 0.1 system
in EPROM and also to people who
buy peripherals which require the
new ROM. Owners with the 0.1
system in ROM will have to pay a
replacement fee of £10.

Disc drives for the BBC also need
a disc interface. This will cost £70
plus up to £15 fee for fiming.
Acorn’s BBC disc drive costs £264
and has a capacity of 100K. A rather
cheaper 163K Control Dara drive is
available from Microware, 637 Hol-
loway Road, London NI19. Tele-
phone 01-272-6398.

r T 5%

grams and data can be retained in
RAM when the power is switched
off.

The liquid-crystal display gives
four lines of 20 characters or 120 by
32 dot graphics. It can act as a
window on a larger screem 255
characters wide. Like the Amber
2400, which has the same Epson
mechanism, the dot-matrix printer
nses an inked ribbon to give 24
| columns on plain paper.
| The 32K ROM containing the
| operating system and Microsoft

Basic can be expanded to 64K, while

another 16K RAM can be added to
| the 16K present on board. The com-
| partment ta the right of the screen
can take a micro-cassette drive or
ROM and RAM cartridges.

R5-232C and serial inrterfaces
provide for connections to a Modem,
disc drive and larger printers. Other
fearures include a clock-calendar
with an alarm and 2 four-octave
souncd generator.

Sord reveals £100 4K colour micro

MNow sorD, one of Japan's biggest
compurter manufacrurers, is joining
the bartle for Brirain's home micro
market. Sord describes the £100 M5
as a “variety compurer” which is
supposed to be capable of anything
from *“‘playing intellectual games” to
“data processing”. Software will be

Manchester stages bigger and

better Northern

FolLLowiNG THE SUCCESS of ouf
Earls Court show in April Your
Compurer has organised the
Northern Computer Fair to be held
at Belle Vue, Manchester on
November 25-27. QOwer 38,000
people, mainly from London and the
Home Counties, visited Earls Court.

Computer Fair

The Belle Vue show will give
northern readers an opportunity to
try out the products of more than 80
computer companiés. The Sinclair
Village is already fully booked and it

will be even larger than at Earls
Court. The latest in machines and

software will be on show.

supplied on cassettes and cartridges.

The all-singing, all-dancing
machine will have 4K user RAM
plus 16K video RAM, and 8K ROM
with built-in monitor, with full
colour graphics including 32 types
of sprites. The Z-80A based M5 is
about the same size 25 an Atom with

a Specrrum-style keyvboard. It should
start appearing in Britain from
January.

Plug-in cartridges for the M5 will
include PIPS, a home version of the
management package which has
helped Sord to 20 percent of the
Japanese market.

Like a camel the Memic-81 goes a
long way without refuelling. It
aflows you to store a program for
up to 10 years and access it almost
instantly. It uses a CMOS memory
chip and 10-year life Lithium
batteries. lpading a program
requires a couple of Pokes and a
USR call. A 2K versign is priced at
£28.70. and the 4K version costs
£34.45 from Cambridge Micro-
efectronics, T Milton Road, Cam-
bridge CB4 1UY.
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SPECTRUM. .. BBC MICRO. .. COLOUR GENIE. .. ATOM. ..VIC
also for your BBC Micro

NI'-W‘

The very first, powerful and
exciting chess game for the
BBC Micro. One thousemd
levels of play, plus many
options including setting up
board for chess problems,
saving games on tape efc.
Deals with castling and en
passant.

SPACEWARP i

BIEIEE S S
BACKGAMMON £8.00
GOLE £5.50

% AIRLIFT B
FRUITMACHINE. ____ £550
- I.- ) :-_-F.-'--‘ 1
i J g. i_'-__?l 11
—_—— | — S—

: : -more mystérly. :
S e - and eéccztement on
T vour Spectrum as Eddy the
an exciting adventure game  aciivies tres to thvos

based on ‘Dungeons & Dragons’ theghostsin the

5 2 mansion with his
includes graphics and text. secret light

generator. (from

- the develope >3 7
also for your BBC Micro @ ‘Spectral Lvaders)

. SPHEUJHP SPECTRAL IWERS—ES 00

VIC Chess
Angther VIC in the wall
VIC Gammon
VIC Pamic

VIC Cosmiads
VIC Asteriods

; All prices :nclud postage.
COLOUR GENIE programs coming soon!

PFlease send me

OUHS ODAY! L enclose cheque/P.O. for : = I

o0

"ORDER Y

-q

OR Flease debit my Access 5224 _

—— — — — — — BARCLAYCARD 4929 : E:pu'ydate ol =
e e s e T e Send s.a.e. for Free Bug-Byte Catalogue. I
=== == s — et o e i
— —_—_—— = = — — —_— - l
— —_—— = = —— — — ) Address _ =k -
— — = e —_— = — =
= = =

Code _ : ..__,

] Dealers Discount Available
ACCESS, BARCLAYCARD ORDERS WELCOME ON 24 hr YC.11.82
ANSMHDNE 051-227 2642, or mail to: s (T
BUG—BYTE SOFTWARE, Covsa |

FREEPOST (No slump req.)
I LIVERPOOL L3 JAB. I TS
EUG-BYTE SOFTWARE, FREEPOST (No Stomp req) LIVERPOOL L3 3AR. — e — S — — S— em— pw— — —

ZX8l... SPECTRUM. .. BBC MICRO... COLOUR GENIE... ATOM... VIC
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Your Computer Ace competition

WIN A JUPITER ACE

An Ace will be awarded to the winner of the Your Computer Ace
competition. To enter the competition, all you have to do is
complete the crossword below and finish the sentence “The Ace

|
1
I
l
| would help me . . ."" in less than 12 words. All entries must ba sent
| to the Your Computer offices by the last working day in
| November 1982,
g) = '.:DU o ) » -< | Name:
wn —_ A B o | Address:
e |
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] Complete this sentence in 12 words or fewer. “The Ace would
! helpme...
l
__________________ ] B o o T e S S T s 5
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1 Your Computer Ace competition
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7} S x=0go¢e | ACROSS
232 Dpa s | R i
D o 3 @ (@) o) | 10 Act for Gosub and retum (7)
> — _— b 1 . n Sweeps round the not-so-new? (6, 4)
a © Q V50 | 12 Domesticated micro (3)
X c S =+ | 13 Chip a point from cold material (3)
I w I A 3 15  Strangely calm, tie up the atmosphera (7]
- 0o D (=) | 16 A record height (3]
. w 5T : 21,20  Holds power the way love, anger and guns do (7, 7)
(0)] () =y UC'} W c ! 22_? ;ha biggest thrust leads to a peak (7, 7)
ustle up a n try (7}
(%] EJ._ O ;U g 5" i ¥mmr:wtﬁi:ipe?§hanget?}
. hey hold th ic for d {5
g 2 3 % % = = 27 Thauln?:ﬂstﬂ:&::ﬁ: r:;]la:tm;] ]
a}] DOWN
o {ﬂ 2 Operators from American vessel that carries
D the Queen (5)
.y 4  Cricket gear for poor runner with flat soles (7, 8)
5 Raise row among the poles over Basic lines

made under 6D (5, 10)

6  Promise of a hot stew {4)

7. It's nervous about the past, present or future (5)
8 Computer storage that confuses detectives (4]
14 Mature of CHRS(n) (9)

17  Co-ordination — is it found in logics? (9)

Break taut diet for standpoint (8)

19  Disagreement with A" as in FN(A) (8)
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SUBSCRIPTION ORDER
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Your Computer Ace competition
SUBSCRIPTION ORDER
F
RULES: ORM

@ The winner of the competition will be the person
who enters a correct solution to the crossword and,
in the view of the editor, completes the unfinished
sentence in the most interesting way.

[] Please send me 12 issues of Your Computer

Cheques should be made payable to IPC Business

@® The name of the winner will be printed in the Press Ltd. Cash with order please.
January issue of Your Computer.
A4 P T o - B e e R e L e e S
offices by the last working day in November 1982, |~~~ T
@ Each person may enter the competition only once. e e et b
@ Entries to the competition cannot be acknowledged. BT e e S R S L, A

@® No employees of IPC Business Press or their
relatives may enter the competition.

[0 Subscription rate U.K. £8
[J Overseas £14

@® The decision of the editor is final.

@ No correspondence on the result of the competition

ill be entered into Airmail rates can be supplied on application to

the Subscription Department

@ IPC Business Press assumes no responsibility or
liability for any complaints arising from this

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

if one already

anything which has made your

Southampton rmgs the changes

Each month in
Southampton the
Southern Gas
Computer Club
meets in the
Corporation HQ.
Many members are
professional
programmers but
Paul Bond finds
they share many of
the obsessions of
the home hobbyist
— from Pac-man
to computer art.

IT 1S REWARDING to discover that we keep
local user groups abreast of developments even
on their own doorsteps. This month’s lecture
on new micros included — thanks to our
Ocrober issue — the MPF-IL, which is marketed
by a Southampton company. Members hope

that the machine will shortly be demonstrated |

to them.

Derek Cambray, who gave the talk, is
systems programming controller for Southern
Gas — so he is equally at home with an
IBM-3032 mainframe or a ZX-81. This might
lead one to conclude that the club has some
very highly-qualified members, bur it would
be wrong to assume their activities are mind-
bogglingly esoteric. Although the core of the
club was formed about six months ago in
Southern Gas's Data Processing Department,

the members stress the club is very much for
the enthusiastic amateur, as well as providing
light relief for those accustomed to dealing in
megabytes. Membership has grown steadily to
include those outside the DP section, and
younger users were much in evidence during
our visit.

The club itself is smiled upon by the higher
echelons of Southern Gas management, who
are keen to encourage computer literacy.
There is no stinting on facilities. Not only are
excellent coffee and sandwiches provided free
of charge as well as two rooms, but there is full
access 1o all the audio-visual equipment
belonging to the corporation’s publicity and
training departments. This means excellent
quality monitors, guaranteed to turn the more
impecunious computernik red, green and blue

Local society news

Computers in the Chilterns

THE RECENTLY-FORMED Chiltern Compurer
Club caters for enthusiasts from the Dunstable
and Leighton Buzzard areas. Their meetings
are held in the function room of the Five Bells
pub in Eaton Bray at 7.30 on the second and
fourth Mondays of each month. Telephone
Stephen Berts on 0525-220922 for details.

BBCs in Preston

- PRESTON AREA BBC Microcomputer User
Group is starting a software library and a
regular newsletter. The library will be run on
a points system, with one point allocated per
pound of purchase price. Members’ programs
will be evaluated by the club. Meetings take
place at Preston Polytechnic in Room F2. For
derails, contact D Coulter, 8 Briar Grove,
Ingol, Preston, Lancashire PR2 3UR.

Dublin micros

THE [RISH Amateur Computer Club, recently
formed, wish to hear from anyone interested
in personal computing in the Dublin area and
other parts of Ireland. Contact Marrin
Stapleton, 48 Seacourt, Clontarf Dublin 3.
Telephone 331304 or send stamped, addressed
envelope to Brendan Haligan, 22 Gormore
Avenue, Finglas South, Dublin 11.

Hampshire amateurs

THE FAREHAM and Porrchester Amateur
Computer Club have recently organised a
referral service and users’ group for the BBC
Micro. The group meets ar 7.00pm on the
third Monday of each month at the
Portchester Community Centre. Contact:
Peter Smith, 23 Sandy Close, Petersfield,
Hampshire. Telephone: 0730-4059, evenings.

with envy, are ayailable at every meeting.

Members are also allowed to use the
company Pets — an 80-column machine with
disc drive was running a script Adventure
game with all the unexpected replies and jokes
that around 96K can handle. Hardware was
varied: two Pets, two BBC Model As, one
Acorn Atom and a Spectrum, which produced
impressive effects on a gargantuan Sony
menitor. On the minus side, an unfortunate
ZX-8]1 owner spent much of the evening
failing ro load his chess game.

One of the committee members, Andrew
Craddock, had an unusual application for his
Acorn Atom. A bell-ringing enthusiast, he has
developed a program which, via a specially-
built synthesiser peripheral, produces
soothing xylophonic sounds. Since all bell-
ringing is based on different permutations of
eight numbers, the Acorn’s job is 1o stand in
for the seven other rope-pullers — the player
provides the eighth note, according to which
style one is playing in. The styles are named
after counties like Yorkshire, Lincolnshire and
Rutland. Computerised campanology, no less.

Ian Smith, another committee member,
produces the club’s newsletter — a daunting
task well-execured, with the aid of John
Trippick’s impressive artwork. He took on the
job because he was a member of two other
micro clubs and, he says “I couldn’t
understand either of the newsletters”.

Three issues have been produced already
and are circulated among a membership of 60.
For the furure, the club’s committee which,
apart from Andrew Craddock, Ian Smith and
Derek Cambray consists of Charles Dickens,
Andy Harker and Dave Walker, plans to set
up an extensive software library, and to
continue their successful series of lectures on
individual types of machine. If you want to
find out more, contact Andrew Craddock on
Southampron 824496,
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Coimputer

Challenge

16 colours
professional keyboard
full graphics
real sound
| @ Superb styling
® Choice of 16K RAM or massive 48K RAM

Ergonomic keyboard with 57 moving keys
28 rows x 40 characters high resolution

COMPUTER SYSTEM
FOR g

® ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL :
ZOMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS

FOR HOME: The ORIC-1is the professional alternative for home computing.
perbly styled, the 57 key layout is based upon computers costing many times more
an the ORIC, and will help the whole family to learn and understand computing,
i ight from day one. The ORIC incorporates an improved version of Microsoft Basic
for ease of programming and use. For the enthusiasts the computer has laser
"W Zzaps, explosions, etc. pre-programmed for games use, with Hi-Fi
“Woutput for incredible effect. The communications Modem will
allow Telesoftware, message sending, and Prestel use.

. FORBUSINESS: The ORIC-1 is the answer to many

. day to day problems. Software is becoming available for

* payroll, accounts, stock-control, and many more systems

' to help your day to day business organising and control.

In addition, the ORIC COMMUNICATIONS MODEM will

" 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

| llook at the latest.stock-market and share indexes.
iortthe ORIC-1 is a must for all businesses

Justring our telesales nurnber Ascot (0990) 27641.
By post: You can pay by cheque, postal order
ACC _S — BARCLAYCARD — AMEX — DINERS.
(Please allow 28 days for delivery).
Money back if not satisfied.

& Copyright ORIC PRODUCTS INTERNATIONAL 1982.



Today's micros offer tremendous opportunities for
colour graphics. You do not need to be Salvador Dali to
conjure up surreal shapes in unnaturally bright colour
any more. Tim Langdell illustrates graphics for the
beginner, from simple shapes to 3D rotations.

HIGH-RESOLUTION Drawing and Plotting is a
feature of the BBC Model B, the Dragon 32
and the ZX Spectrum. Although the BEC
machine has finer definition both the Dragon
and the Spectrum have such built-in facilities
as circle drawing.

Simple plotting

The Spectrum is the easiest 1o use for simple
Plotting to the screen. You simply envisage
the screen as a matrix of dots 256 wide by 176
high and use a straightforward Plot X.¥Y
statement to place a dot in the required
position. Adding Over 1 to the statement
removes the dot:

PLOT OVER 1; XY

On both the BBC and the Dragon you must
first choose your mode of resolution. The

BBC offers a choice between a 256 by 16

graphics screen, 256 by 320, or 256 by 640.
Once the level of resolution is set, you can
use Move and Plot to place dots, or pixels, on
the screen. Move has the form Move XY and
moves the graphics cursor to the position X,¥Y
on the screen without drawing anything. Plot
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draws using the following, very simple form:
PLOT X,Y.K.

X and Y are the co-ordinates again, but K can

take one of the following values:

0 Move relative to last point.

1 Draw line relative in current foreground —
INK. — colour.

2 Draw line relative in logical inverse colour.

3 Draw line relative in current background —
PAPER — colour.

4 Move to absolute position — same as using
Move.

5 Draw line absolute in current foreground
colour

6 Draw line absolute in logical inverse colour.

7 Draw line absolute in current background
colour.

Moreover K can have higher values: 16 to 23
draw the lines as dotted, and 80 ro 87 draw
filled tnangles. The BBC has many more of
these facilities than the Spectrum.

The Plot command is also used to draw lines
on the BBC, whereas a separate Draw
command is used on the Spectrum. This
allows you to draw between two points defined
by the last position Plotted and the co-

e T P e s




B L CRAFEIEES

LT g ¥
g T

g !

ordinates of another point given after the
Draw keyword:
DRAW 128,88

The Dragon does not use Plot, bur rather
Set and Pser depending upon which mode of
resolution you have chosen. In low resolution
Set is used and in higher resolution Pset is
used. Both Ser and Pset have similar forms:
Set (X,Y,C) and Pset (X,Y,C). The two co-
ordinates of the point to be plotted are inside
the brackets followed by a code number for the
colour of the dot. In BBC Basic this colour is
set with a GCol command just prior to the
Plotting, whereas in Spectrum Basic one can
either set the Ink colour globally or within the
Plot statement irself; so that the colour is only
that of the dot:

PLOT INK 2: 128,34

Drawing lines on the Dragon is done using
Line, in the following form:

DRAGON SrE

e
e

LINE {100,100} — {130,135),PSET

The co-ordinates of the line’s starting point
are put inside the first brackets. The ending
point is put in the second brackets. The
statement must then be terminated with PSer.

The Dragon can also draw a box with these
co-ordinates by simply adding a B after the
PSet. Adding BF, moreover, creates a filled
box at those co-ordinates.

More complex statement
The Dragon also has Draw, but this refers to

a more complex Basic statement. Using Draw
on the Dragon you can create 2 whole series of
dots and lines held within a string. The
following aspects may be included in a Draw
expression:

M =Move the draw position

U=Up

D =Down

(

L=Left

R = Right

E=45° angle

F=135° angle

G =225 angle

H=2315% angle

X =Execute as substring and return

C=Colour

A= Angle

S =5cale

N =No update of Draw position

B =Blank — no Draw, just Move
In many ways this range of options is similar
to the range of wvalues of K on the BBC
machine, plus the ability to define Drawing at
angles to current positions, and scaling a
graphic up or down. A Draw string might be:

10 DRAW “BM128,96; E25; F25; G25; H25"
This draws 2 square standing on one of its
COrNers.
feontinued on page 25)
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Broader horizons

The BBC Microcomputer System

[ hether your interests lie in
Wbusmes::. educational, scientific,
control or games applications,
this system provides a possibility for
expansion which is unparalleled in any
other machine available at present, com-
ments Paul Beverley in the July 1382
edition of Personal Computer World.

The EEC Microcomputer can genuinely
claim to satisfy the needs of novice and
expert alike. It is a fast, powerful system
generating high resolution colour graphics
and which can synthesise music and
speech. The keyboard uses a conventional
layout and electric typewriter “feel’

You can connect directly* 1o cassette re-
corder, domestic television, video monitor.
disc drives, printers (dot matrix and daisy
wheel) and paddies. Interfaces include
R8423, inter-operable with RS232C equip-
ment, and Centronics. There is an 8-bit
user port and 1IMHz buffered extension bus
for a direct link to Prestel and Teletaxt
adaptors and many other expansion units.
The Econet system allows numerous
machines to share the use of expensive
disc drives and printers.

BASIC is used, but plug-in ROM options
will allow instant access to other high level
languages (including Pascal, FORTH and
L18P) and to word processing software.

A feature of the BBC Microcomputer which
has attracted widespread interest is the
Tube, a design registered by Acom Com-
puters. The Tube is unique to the BEC
Microcomputer and greatly enhances the
expandability of the system by providing,
via a high speed data channel for the addi-
tion of a second processor. A 3MHz 6502
with 64K of RAM will double processing
speed: a Z80 extension will make it fully
CE/M™ compatible.

The BBC Microcomputer is also at the
heart of a massive computer education
programme. The govemment has
recommended it for use in both primary
and secondary schools. The BEC Computer
Literacy Project includes two series of
television pregrammes on the use and
applications of computers.

There are two versions of the computer.
Model A, at £299, offers 16K of RAM and
Model B at £399 has 32K of RAM.

For technical specification and order form,
send stamped addressed envelope to F.O.
Box 7, London W3 6XJ and for details of
your nearest stockist ring 01-200 0200.

*Modal A has a limited range of interfaces but can be
upgraded to meet Model B specification.

**CF/M i3 & registered rade mark of Digital Research.
The BEC Microcomputet i2 designed, produced and dis-
tributed in the UK by Acom Computers Limited




feontinued from page 23)

Both the Dragon and the Spectrum can
draw circles with a single command; the BBC
cannot. For the Spectrum, a simple Circle
X,Y,R is needed, where X and Y are the co-
ordinates of the circle’s centre and R is its
radius. The Dragon’s statement is a little more
complex because it makes allowance for
drawing ovals and only parts of circles. It has
the form

CIRCLE (X,Y),R,C.HW,S.E
where X and Y are the centre’s co-ordinates
again, R is the radius, C is the code of the
colour to be used, HW specifies the height/
width ratio, S specifies the starting point of the
circle; and lastly E specifies the end point of
the circle.

The Spectrum attains partial circles and arcs
by using its Draw command in this manner:
DRAW XY Pl
This would draw a semi-circle. Spectrum
owners might like to try this brief program by

Andrew Glaister: :

PLOT 65,27: DRAW OVER 1; 120,120,594 3*PI
This single line acrually produces quite
amazing results which are peculiar to
Spectrum Basic’s Over and Circle drawing
facilities. Over, on the Spectrum, operates
exclusive Or printing to the screen, and this is
also available on the BBC machine.

The Dragon 32 is the only machine of the
three with a Paint command. This works by
simply stating the starting point of the
Painting process, the colour of the Paint and
the colour of the line where the Painting
should end.

For those with a Dragon, program D1 uses
both the Paint and Get/Pur features.

Get and Purt are Dragon commands which
can come in very useful for fast-moving games
and animation. They Get an area of the screen
within a box, defined by co-ordinates X and Y,
and Store the points which make up that box
in an array.

This array can then be put back anywhere
else on the screen. The BBC machine has such
fast Basic that it can attain similar results by
simply Plotting or Printing user-defined
characters on the screen.

The Spectrum however, has neither the
Get/Put facility, nor the speed of the BBC
machine. In trying to speed up graphics in
games it is worth trying to put the characters
into a swing on the Spectrum, and then
Printing the string at progressive positions on
the screen.

The alternative on the Spectrum is the Poke
1o the screen, but this can be difficult due 1o
the way the screen is mapped.

The first byte of each character position on
the first eight rows is Poked first, followed by
the second byte, and so on until the characters
in the first eight rows are complete. Then the
next eight rows are done in the same way, and
finally the bottom eight rows.

The Dragon can perform fairly smooth
graphics using its Get and Put instructions.
Here, for instance, is a program which Gets a
circle in the upper lefi-hand corner of the
screen and Puts it at intervals across the
screen, clearing the screen berween each Pur.
The fairly smooth motion of the Dragon is
illustrated in program D2.

The Spectrum is slower than the other

machines, and short of machine code you will
have to resort to tricks 1o portray moving
graphics.

For instance, if yau have two objects moving
on the screen ar the same time — a laser beam
or bullet speeding toward a spacecraft for
instance, then you would be advised 1o
determine the speed of the spacecralt — when
no firing is occurring — by the length of an

the character you are displaying, say, an alien
created with user-definable graphics. Then
Poke the first byte into the first location of the
display file, 16384, followed by the next byte
Poked to the location 32*8 bytes further on,
and so on through all eight bytes. Then Poke
these locarions with zero to wipe the character
off, and go on to Poke the same eight bytes
into locarions 16385, 16385+(32*8), and so

SPECTRUM

FProgram S1T.

5 DIM X{4} : DIM Y{4)
10 PLOT 128,88 :
20 FOR A=1TO 4: READ X{A): NEXT A
30 FOR A=1TO 4: READ Y{A}: NEXT A
40 DATA 20,20,-20,-20
50 DATA 20,0,—20,0
60 FOR A=1TO 4
70 DRAW X{Al, Y{A)
80 NEXT A
90 DIM Hi4): DIM V/(4)
100 FOR B=3 TO 50 STEP 5
110 PLOT 50 +B,88
120 FOR A=1TO 4
130 LET H(A) =X{A)*COS (PI/B)=Y(A]
*SIN(PI/B)
140 LET V{A) = Y(A)*SIN{PI/B) + X[A)
*COS(PI/B)

150 NEXT A

160 FOR A=1TQ 4
170 DRAW H{ALVIA]
180 NEXT A

190 NEXT B

Frogram 52.

5 OVER 1 : :

10 PAPER 5: INK1: BORDER1: CLS

20 LET X1=RND*255

30 LET Y1=RND*175

40 FOR X =0 TO 255 STEP 0.8

50 PLOT X1,¥1: DRAW X—X1,—¥1

60 PLOT X1,Y1: DRAW X—X1, 175 —¥1 .

70 NEXT X

80 FOR Y =0 TO 175 STEP 0.8

90 PLOT X1,¥1: DRAW —X1, ¥Y=Y1
100 PLOT X1,¥1: DRAW 255—X1,Y—Y1
110 NEXT Y

overall delay loop. When the laser is fired, the
delay loop slowing down the craft should be
decreased and the travel of the laser arranged
to take its place.

Craft and laser

Thus the movements of the craft and laser
would interchange rather than having the craft
stop every time the laser fires. Even this
method, though, cannot allow you to create
very complex moving games on your
Spectrum, although you can Poke to the
screen. :

First define the eight bytes which make up

on. You will find that this allows you to create
faster-moving graphics, although your
character will appear to scroll into and our of
existence,

Holding the graphics information in arrays
can also be recommended for the Spectrum.
Using control characters in such strings allows
creation of very complex figures which would
otherwise take several lines of Basic.

The Dragon lets you add either Sor R1o a
Draw statement in order to scale the drawing
up or down, or Rotate it about a given angle.
You can imagine how useful this is if you want

(continued on next page)
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{continued from previous page]
a plane to bank roward you and grow in size as
it does so.

Neither the BBC nor the Spectrum has these
facilities but simulating rotation is not too
difficult. It involves the realisation that, given
any set of co-ordinates, X and Y the new co-
ordinates will be:

New X = Old X *COS a = Ylold) *SIN a
New Y = OldY *SIN a + X(old) *COS a
where a is the angle you are turning the shape
through. Program S1 is an example written in
Spectrum Basic bur easily translatable to the
BBC machine.

Rotating shapes

This draws a parallelogram in the centre of
the screen, then draws various rotations of the
shape on the left-hand side. Unfortunately, in
Basic, this routine is rather slow compared to
the Dragon’s built-in fearures, and not much
use in pames involving motion of any
appreciable speed.

The simplest way to produce impressive
graphics on the machines is to use some quirk
of the way the machines does something. The
one-line program for the Spectrum is a very
good example of this. Another is the moiré
kind of pattern that one can quite easily obtain
on any of the three machines using their line-
drawing facilities. Program S2 is a version for
the Spectrum. A multi-coloured version of this
can easily -be created by adding Inks to the
Draw starements.

Three-dimensional graphics are possible
quite easily on each of the compurers, An
example for the Spectrum is shown in figure 1
but almost an identical program could be
written for the other machines.

You can try Plotting different functions by
changing line 60. In this example the function
is:

FN A({T)=30*SIN T/12,
where T=S0OR (X*X+Y*Y)
- You can also vary the resolution of the Plot by
changing the value of R in line 30. This can be
anywhere berween abour 2 and 10. With
R =10 the Plot will take abourt 15 minutes, burt
at resolution 2 it can take several howurs.

Figure 1. Spectrum three-dimensional graphics.

5 REM 3-D
10 BORDER 1
20 FOR X=-100 TO 100
30 LET R=10: LET J=0: LET K=1
40 LET V=R*INT (SQR ({10*4) -X*X)/R)
50 FOR Y=V TO -V STEP -R
60 LET Z=INT (80+30*SIN ({SQR
DCXRAYYNA2) -.77Y)
70 IF 2<J THEN GOTO-110
80 LET J=2Z
90 PLOT X+110,2-15
100 LET K=0
110 NEXT Y: NEXT X
Figure 2. Rotating ball for BEC.

ROTATING BALL:
10 MODE 1
20 PROCBALL (110,640,572,1)
30 REM CHANGE ALL COLOURS TO

BLUE
40 FOR X=1TO3
50 VDU 19,X,4;0;
60 NEXT

70 A= INKEY {10)

80 REM ROTATE BALL

9 FOR X=1TO3

100 VDU 19,X.7:0;

110 S=INKEY (10)

120 VDU 19,X,4.0;

130 NEXT

140 GOTO 90

150 DEFPROCBALL (5%, X%,Y %,C%)
160 VDU 29, X%, %;

170 MOVE 0,5%

180 FOR A =0 TO 20°PI STEP 0.2

250 PLOT 85,%%,0

260 NEXT

270 ENDPROC

Figure 3. Fireworks for BBC.
FIREWORKS:

10 MODE 2

20 FOR G%=0T0 20

30 GCOL 0, RND(7)

40 PROCelipse (0,500,120 + RND(30),
600+ RND(200),
SGN(RND)*{RND{100)},2)

50 NEXTG%

60 FOR G% =0TO 20

70 GCOL 0, RND(7)

B0 PROCelipse (0,750,120 + RND{30},200 +
RND{50}, SGN(RND}*(RND(150)),7)

90 NEXTG%

100 GOTO160

110 DEF PROCelipse (X%,Y% L%,
XR%,YR%.,5%]

120 FOR T% =0 TO L% STEP $%

130 PLOT 69,100+ SIN{RAD{T%})
*XR% + X%, COS(RAD{T %))
*YR% +{Y%—YR%)

140 MEXTT %

150 ENDPROC

160 FOR A% =900 TO 1000

170 GCOL 0,7

180 D =400+ RND{1000)

190 PLOT 69,D,RND (1500}

200 NEXT

210 FOR A=1 TO 1000
220 GCOL 0,2

230 PLOT 63,100 SINA.A
240 NEXT

190 SA =SIN(A)

200 0% =1+1+A/(PI*2))MOD 3
210 GCOL 0,Q%

220 IF SA<0 THEN GCOL 0,4-0%
230 X% = S%*SA*COS{A/40)

240 PLOT 85,X%,S%*COS(A)

DRAGON

The Dragon Draws rather spiky-looking
circles in one of its modes, but even this can be
used to advantage. Program D3 makes a kind
of lace pattern. A rather nice spiral cobweb is
created by D4.

The BBC machine has a unique facility in
that by drawing a series of curves or lines in a
variety of colours and changing each of them,
in turn, into one other colour, an impression
of movement can be given.

Combining two ideas in the creative
graphics package for the BBC by John Cownie
it 1s possible to create a ball which appears to
spin in mid-air. See figure 2.

In fact, the three colours involved have all
been designated as blue, and then selected
colours redesignated as whire, and back to blue
again, in scquence, to give the appearance of
movement.

Finally, this month’s cover was drawn on
the BBC. Essentially several partial elipses
were drawn turning left or right equally
frequently, see figure 3.

Line 40 contains all the parameters which
are passed to the procedure for the large spray
and line 80 passes the necessary data for the
smaller spray. Lines 30 and 70, by the way,
create the random colours involved. [ |

Frogram D1.

10 PCLEAR 4

20 DIM X (25,25)

30 PMODE 3,1

40 PCLS

50 SCREEN 1.1

60 CIRCLE (128,90),25

70 PAINT (129,91),2.4

80 PAINT {129,92),3,4

90 GET (98,85)—(128,105),X.G
100 PCLS

110 FOR Y'=1 TO 200 STEP =1
120 PUT (Y ,85 =¥/5)—({¥ +55,105 =Y /5],

V:PSET
130 NEXT Y
140 GOTO 140

Program D2

10 PMODE 3,1

20 PCLS: SCREENT1,1

30 DIM X(20,20)

40 CIRCLE (20,20),10

50 GET (10,10} — (30,30}, X
60 PCLS

70 FOR A=1 TO 500 : NEXT
80 FOR ¥ =10 TO 100

90 PUT (Y +10, ¥+ 10)—1{¥ +30, ¥ + 301X
100 PCLS : NEXT
110 GOTO 110

Program D3.

10 PMODE 3.1
20'FCLS: SCREEN 1.1
30 FOR X =1 TQ 240 STEP 10

40 FOR ¥.=1 TO 170 STEF 10
50 CIRCLE (X.¥),10,.1,.3,.8
60 NEXT XY

70 GOTO 70

Frogram D4,

10 PMODE4, 1;PCLS: SCREENT1,1

20 X=1.08: Y=50

0 P=0: Q=10

40Q=X"0: T=P"Y: P=P+2

50T =P"Y /60

60 A=Q*COSIT)+ 130 : B=0Q"SIN(T) +80
70 LINE —(A,B},PSET

80 IF A>>190 OR A<O THEN 100

80 GOTO 40

100 GOTO 100
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BIG SIZE 1614 x 1134" (A3) 100 pages.
Tracing Paper to overlay and copy.

Every High-Res. Plot Position numbered
{45,056 Pixels).

SETSEaRsassy K

Every Print Position 600 User definable grids per pad.

numbered (/04items)

It willimprove your ZX SPECTRUM graphics
in ways you wouldn't believe possible.

Your new ZX Spectrurn is literally packed with sophisticated graphics. And for ZX users (whether Spectrurm or ZX8 1) we still market Printer
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours.  Paper at £ less than Sinclairs!
User-defined characters to name just a few! ; Why not write and place your order today? Graphics can be a very
That's why we have packed the new Spectrum Print ‘n’ Plotter Jotter  serious subject . .. Print 'n* Platter products can make it casier . . . and
with every facility to exploit your graphics to the full. better in 2 hundred ways you never thought possible! s

Affter the first few weeks of “playing” with your computer you will want
1o get dewn to serious prograrming and planning in which professional-
looking graphics shauld play a majer part.

\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.

ust look at the specfications:

BIG SIZE 1614"" x L1347 |00 Pages — 50 Print Grids and 50 High
Resolution Plot Grids.

Printed on high-quality tracing paper, enabling you to overlay the pages
for direct co-ordination between PRINT and PLOT or to copy from
llustrations, maps, charts, photos etc.

PRIMT Grids show all numbered co-crdinates for the 704 screen
pasitions, plus INPLUT lines.

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels!

Each pad contains 600 user-definable grids for use with the Bl n, POKE
WSR2 function.

And the whle thing is fully bound with fly leaf cover and complete with
a set of seven colour pens!

The simple way to get serious

Spectrum Graphics can become very complex, so before youstart to
program the best way is te work it out on a Print 'n’ Plotter and save all
those errors!

Take for instance the comman CIRCLE. With a |otter you can establish
the exact screen location for the centre in seconds, and it will stop you
running out of screen because of a too large radius. Working our DRAW is
similar: pre-determine DRAW lines and PLOT positions before you start. | Please forward me the following products:

With a Jotter you can build-up graphics using every facility with a direct B ZX SPECTRUM jOTTI-:.FE{S @ £9.95 each.
co-ordination between each, I ... ZXB JOTTERS @ £3.50 each.
I

An llustrated leafiet is sent with all orders.
If you require a copy before ordering
write endlosing a first class stamp.

= e e = S e e i

To: Print o’ Plotter Products (v ). 19 Borough High Street, London SE|

For instance, correct PLOT OVER or BRINT OVER positions will be gasy | ..., ZXBI PLOTTER FILMS @ £2.25 each.

e TR T SR TR P e e S S B SSR e e 1 L “GRAPHICS PROGRAMMING ?:;AQD& 5 r‘\Sﬁzl'J'@MﬁNUAL'S @ £1.50ea
s T A S T R PACKS OF ZX PRINTER PAPER (5 LLS £10.95 per pack.

See the show for just 60p! [ ZX SPECTRUM DEMO CASSETTES @ 60p each. 3
To demonstrate the graphic possibilities with the SPECTRUM JOTTER PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
we have produced a cassette-based Demonstration program for anly 60p U.K. DELIVERIES (Overseas should add 25% for additional Surface Mai)
{inc VAT and P&P). Why not send for & copy, or order it together with Remittance enclosed payable to Print'n'Plotter Products.
your |OTTER? Please bill my Access/Barclaycard/Visa/Mastercard No:—

i
|
I
|
|
|
I
Just part of a range of ZX products |7“| r{ -‘_T—[_T_. e [ ‘ ‘J’
|
|
|
|
I

The Spectrum Jotter is, of course, an upgraded versicn of our popular
ZX81 Prnt n' Plotter fotter and Film. For ZX8| owners these are available Ry e e s ; R e o o A S e ST
by direct mailar through a growing number of retailers and compshops.
The ZX8| |otter is a |00 page Graphics pad that exploits to the full the
graphics facilities of that micro. ZX81 Film is a matt film version of the
letter which is re-usable and ideal for ‘copying” graphics.
Qur manual: “ZX Grophics programming rmgde easy " expiains everything I

Addresss caoa L

y : i 1 ; e e I e e ..
you need to know about using the ZX8 producls..aﬂd when useq ] I Fost Print ' Blotzer prodhuces are avallable “ver the counter” Inam the following retalers: » Speealist branches of
conjunction with the Spectrum cassette will prove to be the definitive ¥ H Semith = Buflfer Mrcro Shap Streatham * Meroware Leicester = Denay's Beskuelers Losdon EC1 * Georges
gu-de to the SIJB]ECT.. 1 Bookshop Brazol = -‘-hbr—-ﬁutﬂ-‘!lﬂ CLES S; E:::aundiou:.«.&.nu =
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Another day,
another planet,
another micro
— but the Ace |
is so fast that
even Bill _
Bennett had to/
switch into
hyperdrive to
review it.

THE JUPITER ACE is a radical departure from
the mainstream of microcomputing, and could
prove to be the start of a very important new
trend. Rather than accepting the prevailing
wisdom, Jupiter Cantab designed the machine
around the Forth language. In a way, this
makes the Ace a breakthrough — it is both the
first mass-produced home computer not to use
that tired old lady of micro languages, Basic,
and is also one of the fastest micros ever made.

The speed element is vital; it is more or less
the justification for using a hitherro arcane
computer tongue. But speed is not the only
advantage of Forth, or indeed of the Ace. It
has thar all-important feature; structure.
Structured programming is definitely the
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“coming thing”. It is preferred by both
educationalists and professional programmers
alike, and leads me to another fashionable
computer buzz-word; portability.

Major differences

Portability is an important conception in
microcomputing. Put simply it means the
ability of one compurer o run a program
written for another, taking the hardware
differences into account. Forth is highly port-
able. Providing the relevant hardware details,
such as screen and memory size, are taken into
account, any program written in Forth should
run on any Forth system.

Programming in Forth is so fundamentally

different to programming in Basic
that some people prefer not to
call Forth software ““programs’”
at all. It is important to discard
all your current ideas about
programming before you start
with the language Forth.

When writing a Basic

f an program, it seems guite normal
' y ’ y H ﬁ w “ “ “ - o thinic of the control passing

through program lines. These
lines are like rails along which

the control runs, complete
with loops and Goto jumps: The control path
is often difficult to follow even in your own,
short, well-documented programs. Imagine
trying to sort out someone else’s epic and
rather badly-documented program, which they
quickly wrote in the middle of the night. This
just does not happen with Forth, because each
little section of code is debugged as it is
written, and the control path does not really
exist as 4 concept.

A Forth system contains a set of words,
called a kernel in some implementations. On
the Jupiter Ace they are referred to as ROM-
words, because they are in the machine’s 8K
of read-only memory. These words act on
whatever number is on the top of the stack,
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which is the area of memory that the system
plays with.

The best way to think of a stack is as a pile of
plates. These plates are the numbers. Plates
can be added to the top of the pile at any time,
but only the one on the top can be worked on.
This is a much more convenient way of
managing the memory than using addresses,
though with Forth it is still possible to define
variables and constants.

Using Forth

Each word in the ROM-word set can be
thought of as a call o a machine-code
subroutine. Usually any value sent into a
subroutine is called a “parameter’. In Forth
the relevant parameters are those numbers at
present on the top of the stack. For example:
plus is a Forth word — written + — which
adds together the two numbers at the top of
the system stack, and then puts the resulting
number in their place. Thus, on the Jupiter,
when you input

2 ENTER the screen shows 2 OK
3 ENTER the screen shows 3 OK
+ ENTER the screen shows + OK
. ENTER the screen shows 5 OK

The command “.”” prints out whatever is
currently on the top of the stack. For conven-
ience I will call this “dot”. We can think of the
numbers 2 and 3 as parameters sent to the plus
routine, and the resultant value 5 as the
parameter sent to the dot routine.

As soon as a Forth word is entered it is
obeyed. A number of words can be entered ata

time. For example, our example could have
been input as:

23 + . ENTER
The result 5 is printed immediarely at the
cursor position. It is wvery important to
remember to put a space between all Forth
words or numbers as they are entered.

Forth really comes into its own when users
start to define their own words. This is very
simple to do. New words are formed by com-
bining words already defined, and in some
cases using numbers which are placed on the
stack. For example, to write a word that will
add two numbers together and then print out
the result, we shall use the name Plus:

: PLUS + . ; ENTER

The colon at the beginning indicates that a
new word is being defined. What follows it —
Plus in this case — is the name of that word.
We inpur the + and . to tell the compurer that
these are the Forth words which go to make up
our word, Plus, and the semi-colon at the end
closes the definition.

Once a new word is defined it appears on the
top of the vocabulary list. The vocabulary
initially contains the 140 ROM-words, and,
the top word in the list is Forth. This merely
indicates that the words below it constitute the
main voczbulary. The Forth word VList
makes the machine print our a list of all the
words in the vocabulary, including all the new
ones.

It is possible to define the same word twice.
If, having typed in the word Plus as I des-
cribed you decided that you wanted to change
it so that the screen cleared first, you would

have to use the editor. Enter the following:
EDIT PLUS,
and up comes the previous definition of that
word, laid out thus;
: PLUS
+

The word CLS — clear screen — would
need 1o be added before the word +. This is
done by moving the cursor to the position
where the extra word — or words — are to be
inserted and typing that word in. The cursor-
control keys are the 5,6,7 and 8, used in the
same way as on the ZX-81.

Once the word has been changed to the
corrected form, typing Enter now places that
word 1n the vocabulary. If at this stage you
type VList, you would find that there are two
versions of the word Plus in the list. The
computer would always execute the second
version, leaving the first for dead. This makes
debugging software incredibly easy because
any incorrectly-defined words can be tested as
they are entered and continually hacked about
until they reach a correct form.

Because all previous attempts at the same
word are kept in the dicrionary, you can return
to these at any time. When the definitive
version of the word has been created, you can
save memory space by deleting with Replace
all the intermediate attempts.

Unlike most implementations of Forth, the
Ace has a substantial level of error-checking,
For example, the stack will not overflow. It is
also made more powerful by the ability to
i Mefiffle words without the system crashing.

However, should you require yet more
speed than normally available, there is a Fast
command. This does away with the error-
checking, so it is wise to use it only when a
program is totally debugged. It takes the
computer’s speed up to about 90 percent of a
machine-coded program, but it does disable
the break key.

Ar an end-user price of £89.95, the Jupiter
Ace is an excellent way of learning an
important new computer language. It will
have a special appeal to those who feel that
they have now grown out of their ZX-8ls,
especially as far as Basic programming is
concerned. It will also be a Godsend to those
who want the speed and economy of machine
code but cannort grasp its principles.

Fast machine

The Jupiter Ace comes in a white plastic
case, not all thar dissimilar in style to the now-
defunet ZX-80's horrible box. It is undoubt-
ably the machine’s worst feature, and the cost-
cutting that has been done here could turn out
to be that ha’porth of tar that spoilt the ship.

The printing on the case is in a matt-black,
broken only by a series of red lines. These red
lines are obviously the microcomputer world’s
equivalent of the “go-faster” stripes that

(continued on page 37}
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HOW TO GROW UP TOAREALCOMPUTER

IFyou're enthusiastic about microcomputing, sooner orlater youll ask
yourselfthe question . .. “where dol go from here 7"
This is particularly true ifyou i a

How BASICARE build into a 3 S :
complete computing package. microwith limited expansion and
Ll harchaare peripheral options .. like
el e the Zx81.
Centronles Newwyour question can

be answered in three
shorwonds:
BASICARE MICRO
SYSTEMS

BASICARE aretihe
Inventors, developers and
manufacturers of a totzlhy
Unigue microcomputing
upgrade systerr.

IU's the'sort of system
others have drearmed
about. .. asenesof
separate modules that
perform a whole range of micrecomputing functions
that simply [and firniy] stack together

Ifyou're confused .. . dontbe . . . you onlyhave 1o think of it in terms of
the vway Hi-F equipment has evolved.

You buy the hardware you want and add to the system! Each module
may have a separate function or integrate funcions. And wihen youwant
More . . . you add morel

In shoit you can develop awhcle range of hardware options that fit
togetherto forma complete package . . . “Computing” inthe real sense
of the word|
Andwhat a package!

Apart frormit’s good looks and stability underworking conditions.
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for
2¥8] users.

Ofcourse, such a systerm needs a starming point from

Look at the choice you have:

PERSONA — Aninterface module 1o enable an ORGAMIC

MICEO o growvon the ZXE1,

MINIMAP — A memaony mapping device o extend the address space of the
ZXE1 hom 64K bytes o 1M bytes

RAM 08 — A lovy cost, low povver memorny expandable fiom 2K o 8K

RAM 16 — 16K Add on memory at rernankably loww cost

RAM 64 — A TRUE 63K Add on memony:

DROM — Uira iow power memory backed by rechargeable battery for non-
volatile sto@Ege of prograrms and data.

TOOLKIT — A modute fully socketed 1o iake up to 8K bytes of utilives in
EPRCHI/ROM.

PERICON a — A general purpose, wser programmable device prevading 24 ines
of Input/oLApLE

PERICON b — 24 lines of heawy duty auipuUt o ac0ess and contral the outside

world. : “As space islimited to
PERICON ¢ — A modiie 1o dive 80 column ponterwith oescribe BASICARE
Cenwonics ype parallel interface. PrOdiices. e
USERFONT option — Userdefinable characters availshle ™8 Progueed afily

for RAM 08, DROM and TOOLKIT: brochure....
Of course, there’s [ots more BASICARE MOAUIES  (enciosim oo feoday

underdevelopment including joysticks, EFRCM
Prograrmmer, Floppy Disc Contraller and much more.
BASICARE is the sor of system that GROWS
when you grow. .. and remember vihenvou
change your micre. you will be able to change to

a PERSOINA Uit 1o Suit your new equipment| Ill

in short, BASICARE will serve you How il
forever...no matter / rmgﬂ"ﬂmwm f
how big youwant to grow! g J’ YTE Micgg f

EATICART Al R0 Syl s A S lande Dy il Saridy as e by oLy Bogeshe ¥ eathcheques
POAccess or Batbacarcd MO, Plecse ndiabe deady o exacl i anTrer s

e

A
I FERMONA & E30.25 DREOMZK) & E39.5%0
MIMIMAP @ £35.95 [OOIKT @ E22.20
A K] & E24.50 FERCONA S E27.90

which toexpand. The heam of BASICARE S systernis a
unique complLiter interface wwhichwe call PERSONA.
This one unit simphy plugs into your ZX81 without
modification and acts as the “trains” of the whole
operalion:
Thereafter you choose how you wantto expand
your micro by simply plugging-in more modules.

SYSTEM _/_-~=<

RAMTS

@ E26.75 FERMCONE 8 £33.75
S ETE.25 PERIONC 2 E41.75

All prices include VAT, postage and packing inthe I
LLEK. [Overseas allow t least 15% for surface mail).
Rost 1ogkay 10: BASICARE MICROSYSTEMS LD, Dept Y

e RANA
BASICARE oo e
I Ack] K Ior RANE E6.50, Akl R IR DROM B £7.50

& Cryriery Count, Lomcion SEN 483 or Phone: 01-735 &408
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feontinued from page 28]
teenage car owners sport to make their old
Ford Cortinas look a little sleeker.

The truth of the matter is that the Jupiter is
very fast. The manufacturer claims that it is
the fastest microcomputer in this quadrant of
the galaxy. This has a lot to do with the
rapidity of the Forth language, but some of the
credit has to go to the Z-80A processor which
nips along at a rate of knots — 3.25MHz to be
precise.

Speed implies heat, but there is not much
danger of the Jupiter overheating, or at least a
sight less danger than some machines, because
inside that flimsy plastic case is plenty of
breathing room and what is more, the case is
better ventilated than that of the ZX range of
computers.

internal design

Sinclair cognoscenti will smile when they
peer inside the case and see the heatsink. I
often wonder why they are such odd shapes —
could it be they were designed by Picasso?
Comparisons with the Sinclair machines will
inevitably keep cropping up, because the
designers of the Ace were, until recently, in
the employ of Sinclair Research and so take
some of the credit and blame for the ZX
Spectrum,

Apart from the gross departure of choosing
the Forth language, the design is fairly
standard. Sinclair owners will find much
inside the Ace’s case that is familiar to them.

The keyboard closely resembles thar on the
ZX-81, both in the number of keys and their
layout. But rather than having those horrid
little squares thar you have to struggle to push
down as you program, the Ace uses a rubbery
“moving-key” design. Personally I find itis a
lirtle like shaking a dead man’s hand. The keys
do at least have the advantage of being
readable — that is, there are none of the
Spectrum’s red words which you can only
track down using special spectacles.

Another small mercy that we can thank
Jupiter for — or Zeus if you are Greek — is
that there is no single-keyword entry to
contend wirth. However, the designers
probably did not abandon it for any good
reason, but merely because the infinity of
word names available to Forth makes it
impracticable.

There are also some significant advances.
For example, there are both upper and lower-
case letters. It is also possible for the user to
define his own character set — in fact by doing
50, some reasonably high-resolution graphics
are possible. In this way the graphics of the
Ace remind me of a non-colour Spectrum. In
normal mode there are 32 character positions
across the display and 24 down.

In the Plot mode, there is a resolution of 64
by 48 points — not exactly high resolution. If
you are prepared to play abour with the
character definition then this increases to a
respectable 192 by 256.

The operation of the word Plot is like the
other Forth words. The top three numbers on

CONCLUSIONS

B The success of the Jupiter Ace will
depend on the machine-buying
public’s acceptance of another
microcomputer language. ;

EThe machine’s development Is
certainly a brave gamble on behalf of
its manufacturers.

B it will be of great interest to scientists,
those with control applications, ZX-81
machine-code fans, educationalists
and professional programmers who
feel they cannot ignore the language.

‘W Home-computer users who have
progressed beyond the beginner
phase will like the language and the
price but may balk at the lack of true
high-resolution and colour graphics.

the stack are the parameters which are passed
to a machine-code routine. At the top of the
stack is a number which describes how the
point is to be drawn, and the next two give its
screen location.

Probably the biggest advantage of the Ace’s
picture quality over the ZX-81's 15 that the
Ace has a rock-steady black screen on which
any printing appears in white: the ZX-81 does
the reverse which is not a namral way for a
computer to behave,

The two machines certainly have a good
deal in common, apart from the designer. The

review machine did not have a power supply.
That was no problem because I used the
Sinclair Research one, which worked
perfectly.

The user port on the rear of the Ace, closely
resembles that on the Sinclair machines. It is
not difficult to justify this as there are not
really many ways of presenting the Z-80 lines
at the edge of a board. Any device that
connects to the rear of a Sinclair computer will
snugly fit on the back of the Ace. All that is
needed is a special cable that unshuffles the
lines.

It will probably take a few months at least
for a budding Forth programmer to need more
than the 3K of user RAM rhar comes as
standard with the Ace, but should you ever
require more, the Sinclair 16K RAM pack will
fir the bill.

Forth was originally designed as a control
language, and the Jupiter Ace makes a fine
control computer. In fact, this may become its
eventual role. There are two words, In and
(Ot for controlling the dara lines. Put the Ace
together with any of the available add-on
hardware designed for the Sinclair, and you
have a powerful control system.

The way forward

Other fearures available on the Ace include a
speaker, which can operate right across the
audio range. Bur, like the Spectum’s, it is very
guiet. It is controlled by the ROM-word Beep,
and can be manipulated very easily by the
language. Again, Forth is ideal for this kind of
programming, and musical sequences are
among the easiest things to write on the Ace.

There is also a quartz timer, which doubles
as the system clock. This can be accessed from
Forth and has a number of possible
applications. The timer sorts a number in four
bytes.from 15403 to 15406. These can be
extracted by use of the ferch word, written as
(@. I expect the most common use for such a
facility will be in the timing of responses and
in the generation of random numbers. Here is
a very crude random-number generaror:

: RAND 15403 @. ;

Perhaps the way forward for the Ace is best
indicated by the other port at the back of the
machine. It takes the video lines out from the
main card. Eventually it will be used for a
colour video generator. )|
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HARD COPY FOR M

Inexpensive printers for
home computers were
comparatively rare until
recently. Simon Beesley
takes a hard look at hard
copy for the BBC Micro,
Dragon and ZX machines.

UNTIL RECENTLY the Sinclair ZX Printer was
unchallenged as the only low-cost printer avail-
able for micros. The Vic printer costs £230
and the cheapest printer for machines with
RS-232 and Centronics ports is the Seikosha
GP-100 for around £180. This prints an
80-column line and has full graphics capability
but its price would probably be thought pro-
hibitive by most home users.

The Amber 2400 costs £80.44 and can
compete with the ZX printer on the same
terms. It can be used on any machine with
serial RS-232 or parallel Centronics ports.
These are present on the Dragon, the Atom
and the BBC. An R3-232 cable for the EBC
Micro costs £6, parallel cables cost £11.44.
Amber Controls also supplies an interface and
cable for the ZX-81 and Spectrum ar £21.85
and for the Vie-20 at £20.81.

The Amber 2400 is a dot-matrix printer
which uses an inked ribbon on plain paper. It
gives 24 characters a line in upper or lower
case at a rate of 0.7 lines a second.

The cash-register-type roll is housed in a

rugged and well-finished casing. While sub-
stantially heaver than the ZX printer it is small
enough — 8cm. by 16cm. by 16cm. — 1o be
portable. A line-feed button is the only hard-
ware control.

The great merit of the Amber 2400 is its
print quality. On the ZX Printer characters
are often indistincr, Using a ribbon on plain
paper, rather than Sinclair’s aluminium-coated
paper, means that the Amber’s characters are
remarkably clear.

Two of the six control codes which can be
sent to the printer select double-width or
double-height print. Four different character
sizes can thus be obtained: normal — seven-by-
five dot matrix; bold height — 14-by-five; bold
width — seven-by-10; bold height and width
— 14-by-10. The other control codes set the
graphics mode, indented print format, carriage
return and cancel previous codes.

In graphics mode the bit pattern of each byte
sent from the computer is printed as a single
line of eight dots. With 144 dots per line from
a width of 18 bytes, derailed graphic printouts
can be built. Amber’s user manual gives two
programs to print from the screen display on
the Dragon and the BBC. These are rather
slow but could probably be improved on.

The commands for listing or printing a
string differ with the computer used. On the
Dragon, for example, LList prints a listing,
while on the BBC VDU 2 cnables all output to
the screen to be also sent to the printer.

Similarly variable is the extent to which

Below, left to right, an SP-42 printer, an Amber 2400 and a Model 81 with ZX-81 interface attached.

control codes can be passed to the printer by
control keys — rather than in a Print or VDU
slarcment.

Since the code for ZX-81 characters is not
standard and the Amber only accepts ASCII
code there are problems in using this printer
with the ZX-81. Amber’s ZX-81 interface does
not accept LList, LPrint or Copy, and the user
must enter two software routines to send
single bytes to the printer and convert to
ASCII. This only allows you to print the
contents of a string, not a listing.

Taking a listing from the Spectrum is
possible but again you must first enter
machine code and Basic programs. In view of
this limitation the Ambeér cannot at present be
considered a suitable alternative to the ZX
printer for Sinclair machines. An adeguare
interface with the necessary software in ROM
is what is needed.

Bur for other machines it fills the same role
as the ZX Printer with the advanrage of being
considerably more versatile and more econo-
mical to run. Paper rolls are cheaper, costing
£2.97 for five rolls as compared with £11.25
for five of the Sinclair rolls. The ribbons
which cost £1.90 come in an easily-changed
cartridge and last for around three 88 fi. rolls.

The facility for indenting carried-over lines
by one space improves legibilicy bur 24
columns are rather too few for a really saris-
factory listing. However this drawback is
compensated for by the clarity of the print and
the choice of four different text sixes. Further

REVIEW
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details from Amber Controls Ltd, Central
Way, Walworth Industrial Estate, Andover,
Hampshire. Telephone: 0264-65951.

Dean Electronics supply two Alphacom
thermal printers with 40-column lines. Like
the Sinclair printer they use an electric pulse
from a moving stylus to burn the characters

, from aluminium-coated paper. They take

| 4.2in. thermal paper rolls which are 130fi.

' long and cost £1.30 each. Print speed is two
lines a second.

The Model 81 for £108, complete interface
board and leads, runs on the ZX-81 but wall
also work on the Spectrum when Sinclair
release the RS-232MNetwork board. The full

| Sinclair character set including inverse and
graphic characters is available.

| The print quality is not as finc as the

| Amber’s but somewhat better than the Sinclair

| Printer’s: the blue characters show up more
distinctly against an off-white background.

A paper-release lever makes fitting the roll
relatively simple. There is also a power switch
and a paper-advance switch. The unit
measures 10.5in. wide, 7.5in. deep and 4in.
high. Compared to the ZX Printer it has a
reassuringly solid feel to it.

The ZX-81°s printer commands cannot be
used. Instead it is necessary o make USR calls
to machine-code routines provided on an
EPROM which is plugged into the interface
board. These provide three facilities in either
regular or enhanced mode. You can list, print
a string, and dump the contents of the screen
to the printer. Enhanced mode prints double-
size characters.

LET Z = USR 8204
for example, will print a listing in enhanced

mode. Rather inconveniently, the ZX-81
needs to be in Fast mode before the printer can
be used.

The ZX printer costs £59.95; at nearly twice
the price, the Model 81 will only offer an alter-
native to those who value a far clearer printout
and the option of enhanced mode.

The SP-42 is a slightly smaller version
which can run on machines with R3-232 and
Centronics ports. Dean Electronics also
provide interface modules for most other
machines like the Arari, the Pet and the
TRS-80.

Like the Amber, commands to the printer
are specific to the machine used.

PRINT #-2, A$
for example will print the string A$ from the
Dragon.

Control codes provide features like vertical
tab, line feed and carriage return. Sending the
character-orientation code indicates which way
up a character is to be printed — normal or
upside down. Again, as on the Amber, the
graphics mode can be set to plot a “bitmap”.
The printer recognises 95 ASCII characters as
printable and prints in upper and lower case.

Dean Electronics are at Glendale Park,
Fernbank Road, Ascot, Berkshire. Telephone:
0344-885661. |
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Hard copy from &

Dean Electronics” SP-42.

CONCLUSIONS

EThe Amber 2400 costs only £20 more

than the ZX printer but is considerably

more \i‘ersatlle It can interface wfﬁ'l'
most poprulaf micros at no extra cost

other than the pm:e of cannecung
leads.

B The use of econemma! plain paper
and inked ﬂbbtm ‘makes for a very
clear printout from the 2400.

B The Ambsr beneﬁts_ from the option
of four different print sizes and a
graphic mode; these facilities are easy
to set through six control codes.

B The Amber's only drawback is that
the width of the printout — 24
columns — is too narrow for satis-
factory listings.

B The Dean Electronics Model 81 for the
ZX-81 costs some £50 more than the
ZX Printer but g:\.res a better print
quality.

B Sending commands to the Dean
printer is less straightforward than on
the ZX Printer but it offers enhanced
mode as an extra.

M Like the Amber the SP-42 can inter-
face with a wide range of micros but
at £150 costs substantially more.

B Print quality is not quite as clear and it
does not offer as many print sizes.

DOUEBLE KWIDTH

Double Height
Double MHidth
gnd Heiaht

LISTi10,230

118 REM PRINT GRAPHICS

120 ¥F¥5.1

130 FOR Y=576 T0 @ STE
P -4

148 A%=811:¥DU1:PRINT
CHR$CA%) ;

158 FOR # = B8 TO 576 S
TEP 82

168 ax=8:B%=128

178 FOR ¥1 = ¥ TO X+12
8 STEP 4

1868 IF POINTC(X1.Y>=3 T
HEM A% = A%+B%

198 B¥=B.5%B%

288 NEXT X1

B in its favour are a 40 — as opposed to 3 .216 ¥DUL:PRINT CHR${A%
a 24 — column line and a faster print- @ :
out. These make it more suitable than £28 NEXT i -NEXT.
: A 238 REM PRINT TEXT
the Amber for serious applications.
Amber outpit.
T T o n i e B el e s B
IS I3 THE ENHANCED TYRE
THOTUTIO 't DDINTDD
M (Rl DLL TRINILE
Al THIS 15 THE REGULAR TYFE O# THIS
zxel COWMPRTIBLE PRIMIER,
el DETATLS ARE O THE RKRITTACHED DRIA
SH 2
TUTE TR AN CuaNDIT
THIS IS Al tﬁgﬁ?Lt
Ti TS WSy MOREAT
IN THIS Za81 CoEPal

Dean Electronics’ Model 81 — sample printout.
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STARSHIP ENTERPRISE
Spar through the stars as a 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 micros. Full 30 — Klingon attacks, graphic hyperwarp,
plus all the normal "Startrek’ features and a whole lot more,
add up to one of the best games in the galaxy!!

48K Spectrum £5.85. 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 written entirely in m/¢ code and has full arcade
features. including scanners, reverse, hyper-space. continuous
scoring and sound effects, plus humanoids, landers, mutants and
all the other align nasties. 16K or 48K Spectrum £5.95.

GROUND ATTACK

Survival is the name of the game in this exciting Scramble-
type arcade game for the ZX-Spectrum.
3 Your mission is to pilot your spaceship through tortureous
' 1 caverns while destroying the enemy missile launchers and fuel
; dumps.
] GROUND ATTACK is written completely in machine code.
And has full arcade features including lasers, bombs. explosions,
continuous scoring and sound effects, plus rockets, fuel dumps
and airborne aliens. 16K or 48K Spectrum £5.95.

Any hiring, lending or copying (except backup) of Silversoft
software is strictly farbidden without written permission from
Silversoft.

GENEROUS DEALER DISCOUNTS AVAILABLE
Silversoft Ltd, 20 Orange Strest, LONDON WC2H 7ED.

—BBC—2ZX

KILLER SATELLITE
A mysterious Black Box has appeared in earths’ orbit. You
have to send your killer satelliite to Probe it with high energy

lasers. Amazing 30 colour graphics and sound for the Model B
only £5.95.

3D CONNECT 4

An advanced, challenging four in a row game for the BBC
Micro. Displayed in full 3D-perspective and using the extensive
colour and sound facilities of the BBC Micro. Model B only £5.95.

NEW! ZX81-COMPILER

YYes! Now you can write machine code on your ZX81. Nomore
messing about with assemblers and disassemblers simply type
in the BASIC program and the machine does the rest,

ONLY EB.95

ZX81 ARCADE ACTION (New low prices)

MUNCHER Exciting pacman game for the ZX81 £4.95
ASTEROIDS “Just the thing for asteroid addicts” £4.95
INVADERS “Probably the best version of INVADERS” £3.95

ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95
STARTREK YES! you can be a starship commander £3.95
GRAPHIC GOLF 18 graphically displayed holes £3.95
SUPERWUMPUS An underground adventure £3.95

GAMES PACK 1 Fantastic value for money, nearly SOK of
programs on one cassette! Only £3.95

Plzases send me = I

| enclose a chegue /PO for £ i
Mame |

I Address

TRADER Atrilogy 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? ZXBI
£10.50. VICZ0 £18.50 [tape or disc).

SUBSPACE STRIKER oOur 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 £5.50.VIC20 £9.50. 16K.

ENCOUNTER Would you know whatto do if
you encountered extra-terrestial beings? In this
adventure, you are snatched off the Earth and the
space invaders play YOUI ZX81 £5.50VIC20 £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. VICZ0.£9.50, 16K,

IT IS FULL OF RUSTING ROBOTH.

PIXEL POWER  Atlastitis easyto 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 Reapyour reward inthe
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 For the 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 VIC20. £4.50.

¢ PIEFEL

for mare details.
Fixel Productions 39 Ripley Gdns. London S\W 14 BHF
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STONECHIP ELECTRONICS

" PRODUCTS FOR VIC-20, SPECTRUM, ZX81

Wk

ZX81 USERS
THE ZX-PANDA

UNIQUELY ExPAnét:(.u.BLE 16K RAM OWNERS
PA
EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO Fully Assernbled, Cased and Guaranteed
FULL 32K
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO MASSIVE 16K RAM MEMORY
REAR OF ZX81 FOR MAXIMUM
COMPACT SIZE. LED POWER INDICATOR EXPANSION
COMPATIELE WITH MOST EXPANSION SYSTEMS PLUGS DIRECTLY INTO YOUR VIC-20 OR
ZX-PANDA 16K EXPANDABLE RAM £25.00 MOTHERBOARD
ZX-PANDA 16K EXPANSION MODULE £19.95
OR FULL 32K EXPANDED £39.95 £39.95

EXPAND YOUR VIC-20 WITH

Tandem

341 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

£34.95

——-—————._—————————1’

PLEEASE S EN BB .

ZX SPECTRUM OWNERS
SPECTRUM ECHO

MAKE FULL USE OF YOUR SPECTRUM'S SOUND
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND
SAVING TO TAPE WITHOUT SWITCHING LEADS
NO ADDITIONAL POWER SUPPLY REQUIRED

OTHER FEATURES INCLUDE:
* TONE AND VOLUME CONTROL
* AUDIBLE CUEING FACILITY
* DIN COMPATIBILITY
* ATTRACTIVELY CASED

2
=
=
m

e e i b e P R R D S SRS AN S G
H 5 ; H '
=1
0
™

£23-50 i— S S N I D S S N S S — T

Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0O.'s PAYABLE TQO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY
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Eric Deeson has an entertaining time checking out
the latest batch of ZX-81 games.

MANY GALAXIAN ADDICTS will be very happy
with Artic’s version, a short, but satisfying,
machine-code product. It is not outstandingly
fast, so that means high scores with the
owner’s name come thick and fast.

Abersoft’s machine-code invaders follows
the standard routine closely, is adequately
designed and speedy; surprisingly, though,
Break is not masked.

A new Breakout-type arcade game for the
ZX programmer, Blastout, recently appeared
on the Planer Software label. The control keys
are Z and X — not a good choice, but the game
is fast, with a reasonable attempt ar making
Sinclair graphics represent Breakont colours.

The first ZX Phoenix has appeared in the
guise of Work Force’s Winged Avenger. The
copy reviewed was pre-production and it took
a while ro work out which keys to press, but
this prototype has great promise — look out
for the real thing. Asteroids is a popular arcade

game which ZX writers are strangely reticent
in tackling. Silversoft is one of the few to
attempt the game. The result, Meteor, is a
wifle pricey at £5.95, but is a fully-fledged
implementation.

Now for the Pac-Man-style batch. It is hard
to do justice to them all — there are four close
copies, plus the unusual Gulp from Campbell
Systems. Its menu includes excellent
instructions, and a choice of maze and speeds.
There is only one gulper but one is quite
enough. The four others include Zuckman by
DJL Software, Zedman by Babtech, Mazeman
by Abersoft, and Arric’s Gobbleman.

The steady flow of Adventures for the
ZX-81 all have the same basic skeleton: a quest
for something, barriers to overcome, a track to
find and fights to fight. Some scroll, as
opposed to giving the rather dreary standard

print and display. Non-graphic Adventures are
now becoming thin on the ground. Even the
collection of three from Phipps includes
simple little map fragments. Although in a
different league from the fully graphic games,
I like this cassette — three classic adventure
scenarios for £5 seems reasonable.

Well documented

Sorcery from Saxon Computing, is a well-
documented Adventure set in Arthurian
Britain. Although I liked it, I found it
remarkably unpolished in a number of ways
and there was one serious bug: on being
confronted by a cliff-face, I moved east and
was mysteriously transported into a totally
different scenario.

Moving on to look at adventures with
pictures, 1 was particularly taken by Mazogs
from Bug-Byte; the name is a compound of
maze and trogs. The graphics are impressive,
consisting of a two-dimensional maze in which
you control a running figure, looking for a
sparkling silver bar. The Mazogs are monsters
patrolling the maze — wonderful black elves
who have to be seen, with rubbed eyes, 1o be
believed.

Assistance comes in the form of a sword
with which to clear the way; the maze walls
also enclose prisoners who can give you
directions to the treasure. Of course when you
do find the treasure, you have to escape from
the maze — and with the treasure you cannot
carry a sword.

That particular maze game is certainly a
hard one to follow, but Doric Computer
Services” Oracle’s Cave is a well-executed,
though somewhat slow, fully-graphic
adventure game, for one or two players. There
is a choice of quests and the status of each
player is continuously displayed. Apart from
some grammatical lapses and the lack of
indication of your current position on map,
this remains an extremely competent product.

Scout from Deltasoft, an impressive German
ZX Software house, is an ingenious mixture of

Suppliers and addresses Hill, Essex. 3 Downs Avenue, Epsom,
Code 9 Cases Computer Surrey.

Simulations 14 Langton 18 Planet Software

Way, London E3. 10 Nerten Drive, Eaton,

1 Abersoft 7 Maes Afallen, 10 Deltasoft Osterfeldstrasse Naorwich.

Bow Street, Dyfed. 79d, D2000 Hamburg 54. 19 John Prince 29 Brook

2 Addictive Games 2676 11 Digital Integration Avenue, Manchester 19.
Conniburrow Boulevard, 22 Ash Church Road, 20 Quicksilva 92 Morthern
Milton Keynes. Ash, Aldershot, Road, Southampton 2,

3 Aquarius Software Hampshire. Hampshire.

53 Towncourt Crescent, 12 DJL Software 9 Tweed 21 Saxon Computing 3 St
Petts Wood, Kent. Close, Swindon, Cathering's Drive,

4 Artic Software Wiltshire. Leconfield, Humberside.
396 James Reckitt 13 Doric Computer 22 Richard Shepherd
Avenue, Hull. Sarvices 17 Claybrook 22 Green Leys,

5 Babtech 3 Baberton Avenue, Leicester. Maidenhead, Berkshire.
Mains View, Edinburgh. 14 J K Greye 16 Park Street, 23 Silversoft 35 Bader Park,

& Bobker 29 Chadderton Bath, Avon. Bowerhill, Melksham,
Drive, Unsworth, Bury, 15 MNewsoft 12 Whitebroom Wiiltshire.

Lancashire. Road, Hemel Hempstead, 24 Vortex Software

7 Bug-Byte 98-100 The Hertfordshire. 16 Crawford Road,
Albany, Old Hall Street, 16 Michael Orwin Hatfield, Hertfordshire.
Liverpool 3. 26 Brownlow Road, 25 Workforce 140 Wilsden

8 Campbell Systems London NW10. Avenue, Luton,

15 Rous Road, Buckhurst 17 Phipps Associates Bedfordshire.
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Missile Command and Fighter. It comes with
nine neat key overlays and an excellent book-
ler, whose English puts many U.K. suppliers
to shame. During the game you must destroy

the 27 attackers withour running out of fuel,
oxygen, ammunition or shields. The three-
dimensional graphics and other little tricks
makes this a game which you will enjoy for a
long time.

Several three-dimensional mazes have
appeared lately. Apart from J K Greye's
archetypal Monster Maze, Planet Software’s
version is perhaps the most impressive. Excel-
lent graphics mixed with mice touches of
humour and a turn of speed make a worth-
while combination.

A srandard type of graphic adventure is
Damsel and the Beast from Bug-Byte. This 15
not one of the company’s best — a purely
Basic product with no written or internal
instructions and no zip at all.

Quite the opposite is 3-D Defender from J K
Greye. This is his fifth Gamestape and it is
comparable to Monster Maze. This new pro-
duct is just as innovarive as standard
Defender, but your view is from the cockpit
rather than from the ground. A display of
instruments is shown, together with the sky
and approaching fliers. Key layout is good;
there is a choice of keys for each function. 3-D
Defender demands a lot of skill.

Perhaps most original of all the new graphics
adventures is Newsoft’s Time Bandits. The



source of the idea is obvious from the title; the
real novelty is in the thoughtful implementa-
tion. On side A you have the chance to practise
any of the five sub-games. When you graduate
to side B, you experience the entire gamut in
one game.

Aquarius Software has added another Star
Trek to the several that already exist
Unoriginal and rather slow — being pure
Basic — this program is cheap and does follow
the well-defined rules. Much more interesting
is Cosmos from Vortex Software. This is the
pick of the company’s batch, and a splendid
machine-coded combar it is. You dart around
space defending a convoy from alien space-
craft. Controls, once mastered, are good, and
s0 are the score displays.

Remaining in orbit, Richard Shepherd’s
Space Mission provides grear comperition.
The graphics for this space combat are
spectacular, and the program shows great
attention to detail. There are seven skill levels.

A simulation is a serious gaming product
which tries to mirror some aspect of real life
and perhaps even teach concepts or skills. One
example of this is Football Manager from
Addictive Games.

Management heavy

In this you play the role of a management
heavy, buying and selling players, borrowing
money, playing league games and generally
enjoying the hurly-burly of screen life. A
cunning tension-building device is the news-
flash display which keeps you up to date on
how your team is doing in a maich.

Microcomputer flight simulations are
becoming commonplace. A great one from a
newcomer to the ZX scene, Digital Integ-
ration, is Fighter Pilot. Partly machine-coded
and relatively fast, this game allows vou to
choose to pracrise landings or to artempr a full
take-off, circuit, landing sequence. All this is

pure instrument flying — 10 displays to watch
and eight controls.

Night Gunner, another cassette from the
same company, put you in the control seat of
a rear gun, with targets weaving around in the
night sky.

One company apparently going all out in the
simulations direction is Cases’ Computer
Simulations. It has two products of the
computerised board-game type, Autochef — in
which you have to build up a fast food empire,
and Airline — in which you emulate Freddie
Laker.

Class of its own

In a class of its own is a new ZX chess, from
Abersoft. This is extremely easy to use, plays
very well and has seven levels giving black and
white choice plus offering Copy. It is, in my
opinion, the first piece of software to succeed
in representing chess pieces with Sinclair
graphics.

Michael Orwin’s Cassettes 3 and 4 each
have eight reasonably lengthy 16K games for
£5. These contain a good blend: Adventure
games, Invader-siyle material, serious games
like Life and less serious ones like Oxo.
Qrwin’s own name appears as author for only
one of the 16 games — Fungaloids — bur it is
the pick of the bunch, a cross berween
Diefender and Triffads.

Richard Shepherd’s Bargain Byies appeared
in April, claiming to be first of a series,
although further collections have been tardy in

appearing. At £5 for eight 16K programs, each
recorded once, this seems to be direct comperi-
tion for Orwin. The games — fine as far as
they go in stolid, uninspired Basic — are,
however, hardly novel. There is a Hangman, a
Mastermind, a Depthcharge, and two Adven-
tures, one undersea, the other underground.
The Adventures are Shepherd’s main games
on this cassetre; they follow the usual format
and tend to be rather slow, but this does not
seriously detract from Adventure games.

John Prince has tried to go one berter with
his Astro-Invaders collection, but the Invaders
‘self’ is rorher strange — it takes a while to
figure out the controls, which turn out 1o be a
trifle slow-acting. Some of the effects are quite
nice, but there are many better implementa-
tions around. Prince’s makeweights on the
£3.65 cassette are better, even if not original —
Grand Prix, Penalty, Golf and Swat.

CONCLUSIONS

B The ZX-81 software market continues
to be a very difficult one. Roughly
1,000 cassettes are available for this
machine in Britain alone.

B There is a tendency for prices to fall
and guality to rise, but slowly.

B Of course, there are some superb ZX
games around now — but there is a
whole load of rubbish riding on their
backs, sometimes even from the same
suppliers. Let the buyer beware. g

Cassette Cost Code Description Assessment

A B D E O FE 6 TH
Invaders £5 1 Arcade - 5 4 3 4 3 4 1
Chess £10 1 Full grachic = L AL R R R
Wazeman f5 1 Arcade ey i T e S 10
Football Manager £7.95 2 Simulation 4 5 4 4 4 3 = 4
Star Trek E£3.05 3 Standard DS T e s e TR A A
Gobbleman POA fut Pac-Man-style - 3R 4 4 5 4 3
ZX Galaxians £3.95 4 Arcade — 5 4 5 5 4 4 4
Zedman £5.95 5 Plus Invaders — B 4 3 4 4 4 4
Venture f5 6 Seven in One SR R R R
Mazogs £10 7 Maze Adventure %Rl ot S R T e 7
Damsel & Beast £6.50 7 Adventure ==t hi g N e g Gl
Gulp! £4 8 Nowvel Pac-Man B e T S TR e T
Autochef £4.75 9 Simulation PSRRI RN SRR
Airline £A7S 9 Simulation gEE e TR s SR
Scout 1 POA 10 Space fighter et et TR o S R SR T
Night Gunner £3.45 1 Target PR T
Fighter Pilot £3.45 11 Simulation e R o R LR N PR
Zackman £65.95 12 Arcade ; — AR S 3 AR RS LS
Oracle’s Cave POA 13 Graphic adventure 3 5 4 4 4 3 4 4
Defender POA 14 Arcade-type i R G T R e 1
Time Bandits £4.95 15 Camplex adventure TeimBin a3 qousdr willinh
Cassette 4 f5 16 Eight games il GO (R (. TR RS e
Cassette 3 £5 16 Eight games B A R g vl i G le i
Adventure £5 17 Three of them R S e R L s
Blastout POA 18 Arcade 3 [ e R R S
3-D Maze POA 18 As title — 5 4 4 4 4 4 3
Astro-invaders f£3.65 19 Plus four smallgames — 5 4 3 2 2 3 1
Scramble £5.50 20 Defender plus [ el B ¢ B )
Sorcery £4.95 21 Adventure Fe B TR S S e
Space Mission f6 22 Complex, arcadetype — 5 5 &5 4 5 & 4
Bargain Bytes £5 22 Eight programs, e S e e R B e

four games

Asteroid £5.95 23 Arcade — b 4 4 4 & 3 2
Cosmes f5.889 24 Graphics, Space =Sl B S R
Winged Avenger £5.95 25 Phoenix — 5 4 3 4 4 4 4
The assessments in this table range from (-5 under tha following heads: A, documentation;
B, ease of loading; C, format/screen fayout; D, ease of use; E, functional value; £, programming
quality; G, graphics quality; H. novelty.
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CLVE SINCLAR:
NEXT ©

One name is stamped indelibly on
most British computers — Sinclair.
Now Meirion Jones finds out
what else Clive has in store.

CLIVE SINCLAIR. epitomises all that is
best in British industry — or at least
people in high places think so. When
Margaret Thatcher presented the
Japanese Prime Minister with the
latest Sinclair machine in front of a
television audience of hundreds of
millions, many must have been
delighted at this demonstration of
Britain outdoing the Japanese in
high-technology consumer goods.

Others who, after four months,
were still waiting for rtheir
Spectrums to be delivered or whose
machines had proved unreliable on
arrival may have viewed the
spectacle with less enthusiasm. But
love him or loathe him, no-one can
deny Sinclair’s pre-eminence in
silicon Britain or his startling record
of technological innovation. In the
early 1970s he produced the world’s
first pocket calculator and followed
it up with the Black Watch — the
first to have all its elecrronics on one
chip.

He opened this decade with the
ZX-80, the first mass-produced
home compurer and soon followed it
up with the ZX-81 and Spectrum,
selling 500,000 computers in three

Als.

MNow Clive Sinclair has become as
synonymous with computers as
Hoover is with vacuum cleaners. Yer
unfortunately Sinclair’s ventures
have not always been as successful as
expected. His calculator was soon
overwhelmed by competition from
the Far East and his digital waich
had 1o be withdrawn because of
unreliability and delivery delays,
leaving the field clear for the
Japanese.

Partly in response to these
tribulations he has developed an
unusual way of working. Despite a
turnover of £30 million a year and
rising, he employs just 50 people
who concentrate on. research,
development and marketing while he
farms out production of his proven
inventions: “We're a nexus; we

cause things to happen
then stand back.”™ With
customers grumbling
about delivery delays
and a Japanese computes
invasion on the cards can
Clive Sinclair stop history repeating
irself?

“That's a long rime ago in a
different business. Several Japanese
companies have launched personal
computers and then pulled them
out. Time and again they have
failed; they are out because they
can’t get in. We make more
computers than the whole of Japan.
As long as our volume is at least as
high as theirs — and it 15 a grear
deal higher — I don’t see how they
can compete. They can't do it at a
low price”.

If the Japanese cannot do it, how
about Binatone’s computer with
16K colour and sound for £50 to be

‘We make more
computers
than Japan’

launiched in January? — “T"ll believe
it when I see it. Binatone wouldn’t
know how to design the thing and
we don’t know of anyone in the Far
East who could do it for them.”

Sinclair’s £125 Spectrum- has
become the standard by which other
micros are judged: — “We started
with the ZX-81, where people
wanted something extra — a moving-
key keyboard, colour and sound and
a larger internal memory. The
Spectrum was a solution to thar.”
While the 16K of RAM and quality
of colour were an Instant success, the
keyboard was criricised for its lack of
a full-size space bar and for what
one rival called the “dead-flesh’ feel
of the keys.

“People who've actually used the
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keyboard find it very attractive. It’s
not the same as other people’s. It's
our own design, low cost to produce
but very safisfactory.” But even
Sinclair has to concede that it does
not make word processing easy:
“The keyboard may be a limitation
but you could put another keyboard
on it if you were teally that
desperate.”

The success of the Spectrum has
brought its own problems.
Hundreds of Sinclair customers have
written 1o or telephoned  Your
Compurer o complain about delivery
delays. ““They’re entitled to
complain and we don’t take it
lightly. We did get things wrong but
we've moved heaven and earth to
correct it — the criticisms are
justified and we'll make damn sure it
doesn’t happen again.”

What angered customers most was
Sinclair’s failure to give realistic
delivery dates and the lack of
information about problems with the
Spectrum’s printed circuit board and
power pack which have since been
solved.

Sinclair prefers to interpret the
delays as a back-handed compliment
to the Spectrum. “Yer again, we've
been amazed by the demand. It’s not
that we don’t learn, it's just that this
time we deliberately didn’t advertise
in the national press to start with in
order to restrain demand.

“Nonetheless sales of the
Spectrum have been just as high as
with the ZX-81 which we advertised
nationzlly despite the fact that ir is
more expensive. In addition we've
been behind schedule bur we're on
schedule now and catching up
rapidly.”

Clive has little time to read micro
magazines: ““There are so0 many that
I only have time to glance at them™
but he had read September’s ¥Your

‘They’re entitled to
complain and we
don’t take it lightly’

Compurer interview with Hermann
Hauser of Acorn with more than
passing interest.

Ever since the BBC chose Acorn
rather than Sinclair 1o produce the
BBC Micro, the Cambridge air has
been suitably blue with allegarions
and counter-allegations berween the
rival firms. Sinclair is particularly
scathing about Hauser's claims for
the Electron, Acorn’s Spectrum
challenger due to be launched next



Your Computer artist's impression
Lo et of Sinclair's 1983 briefcase com-
| puter. The machine will feature
one or two Microdrives and a flat

month: “The Electron isn’t here for
a start — not expected by them until
the end of the year — and not by
anybody wise until next year. It will
come out a year later than the
Spectrum and will be way behind it
1n technology.

“It will have — as Hauser says —
more RAM, more ROM, more
ULA, for the simple reason that in
my view they don’t know how to
produce a machine half as well as we
do. Ours isn’t complex if you mean it
has fewer chips — but that of course
is the clever hit about ir. It takes
them 32K of ROM 1o do the
interpreter and so on, which we do
in 16K: they need 32K RAM
minimurm because their display takes
20K 1o do exactly the same as our
display does in 8K. It’s going to be
much more expensive to make than
the Spectrum and it only does the
same job — in some ways not as well.

“They were announcing it at the
same [ime as we Were announcing
the Spectrum — by the time it does
appear I'm afraid the competition
will be so fierce in that sector of the
market that I think it will be too lare.
Hauser says that if he does have a
problem, he just picks up the
telephone. Well, we don’t — we do it
all in-house.™

Sinclair is no less damming about
the BBC machine. “If it wasn’t for
the fact that the BBC for their

screen.
include

SHaciely,

Flat screen.

Other likely features
telephone Modem,
improved keyboard
and battery

operation.

Batteries for self-
contained operation.

Additional ports.
Microdrive.

Modem

Improved keyboard
with full-size space bar,

correctly angled by
briefcase hinge.

Son of Spectrum
insides will feature
enhanced Sinclair

strange reasons allow Acorn to stick
a BBC logo on their machines [
don’t think they would sell many
computers. Hauser says it's an
Apple and Pet competitor. Those
machines were designed a long time
ago and the Spectrum far exceeds
their specification — and so it
should, it’s up to dage.”™

Hauser’s claim that BEC Basic is
becoming the standard particularly
offends Sinclair’s sensibilities:
“Sinclair Basic is the most widely

used in the world today — by theend |

of this year half the computers
produced in the world will have our
Basic on them — if that’s nor a
standard whart the hell is?"" Sinclair
freely admirs that his Basic may not
be suirable for all applications but
radian than restructuring his Basic
miewzs in “Horses for courses.
We will offer 2 whole range of
languages for the Spectrum.™

Sinclair damns his other compet-
itors with faint praise. *'Commodore
is a very effective company but
technically way behind. Then again,
Commodore makes many machines
we don’t have anything to compete
with:®® He does nor see
Commodore's forthcoming Max as a
threar either: “It’s a games machine,
that’s all.” As for the Dragon and
purpose-built Spectrum-bashers like
the Oric he will only say “Wait and
see’’,

Next month Clive Sinclair rakes
the wraps off his mest closely

guarded secret, the Microdrive. If 1t
is half as good a storage system as he
claims, his competitors have much 1o
fear. Until now if you wanted to use
vour machine to handle informarion
you could either store the data on
cassetre and wait for hours when you
nesded ir, while the compurter found
the right pieces of tape, or spend a
small formune on a 5.25m. disc-drive

‘We have the

| flat screen, we have

the Microdrive’

system and do the job properly.

MNow the manufacturers are
miniaturising the drives to take 3in.
and 3.5in. discs and bringing prices
down to size as well. Sony, Hirachi
and BATS have all produced small
drives which could be on sale for less
than £200 by early next year, but
once again Sinclair upstaged his
rivals by announcing — Iast St
George’s Day — that he would release
a 100K rapid-access storage system,
the Microdrive, for £50.

Sinclair’s reluctance to release any
further derails since April, rogether
with the low price, has fuelled
speculation that his micro-floppy
might not be a real disc drive.
Sinclair will only say “it will do
exactly the same job as the other

INTERVIEW

drives” and he is particularly
indignant at Hermann Hauser’s
claim that the Microdrive will be
obsolete before its launch.

“The micre-floppy is the most
important thing we're doing and
contrary to what Hermann Hauser
supposes it is actually well in
advance of the 3in. and 3.5in.
machines that the Japanese are doing
and less expensive.” As for access
times: “They're all a sight faster
than any customer is ever going fo
need, it’ll do anything you want it to
do. “The Japanese ones even for
large volumes will reail at twice our
price. I was talking with Adam
Osborne about this and he wants to
buy ours even though he can buy
anywhere in the world™.

Like Sinclair, Osborne was once
an electronics writer before he starred
building the briefcase computers
which now carry his name and
which Sinclair admires. “That
portability thing makes it very sexy
but the true virtue of his machine is
that it’s all in one package. You
don’t have all these cords trailing
about to plug together.”

It comes as no surprise that
Osborne is working on a less
cumbersome successor to his present
machine incorporating Microdrives.
Could Sinclair be working on a
lightweight briefcase machine
himself?

He has spent 10 years perfecting

(continued on page 41)
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New From Fuller
FD System for the

ZX SPECTRUM
£39.95

+£250p & p.

Professional Keybourc & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Qur 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 108 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-
Complete with leads, volume control and loud

speaker in tough ABS Plastic case measuring
5" x 3" x 1" just plugs into your spectrum MIC

input.

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. e

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 + £250p & p

FD42 Keyboard and Case Kit £24.95 + €250 p & p
FD42 Keyboard kit £14.95:80pp & p

STAR TREK FOR ZX 16K SPECTRUM

Play this popular adventure game on your Spectrum with ship display and sound
£5.00 + 50pp & p i o

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

Pleass Supply:-

he e | e e S e e e e B e S e
Address

FULLER FD SYSTEM

SAE for more details — Enquiries: Tel. 051-236 6109
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{continued from page 39)

the flat-screen television and now
has the Microdrive. Both are likely
to find a place in next year's new
Sinclair, which will not be called the
ZX-83.

“That’s a likely product. We have
the flat-screen technology, we have
the Microdrive technology. Late
nexr year we’ll have =z machine
which is not a replacement for
anything we have now, and which
will have the display and the drives.
It is for that reason that I don’t think
our opposition stands 3 heck of a
chance — because we can do that and
nobody else can. Obwviously it is
going o cost 4 lot more than the
Spectrum.”

Next year’s model should also step
straight into the era of electronic
mail. It will incorporate Sinclair’s
telephone Modem which will
become available as a Spectrum add-
on early mext year for abour £30.
““When you're linked to’ the
telephone you can send a message
from one computer to another, so
you've got electronic mail.”

The Modem will also allow
Sinclair owners to access databases
like Prestel and viewdata. Sinclair
plans 1o use Prestel to sell programs.
Sinclair owners will be able to
download games programs from the
telephone line. “It's a good way to
sell software, the sort of thing we're
doing will probably be a great boost
for Prestel.”

Sinclair seems confident rthat
Prestel will at last make the long-
predicted breakthrough, if only
because he expects hundreds of
thousands 1o buy Spectrums and
Modems. “We won't get our fingers
burnt at all because we're simply
offering a facility.” Sinclair believes
that the size of this market may
encourage others to set up their own
databases: “‘Orher companies will set
them up — we're talking 1o them
about it now."”

Electronic mail may also extend
the useful life of the ZX Prinrter,
“From time to time you need hard
copy either for electronic mail or for
the data you're taking from the Post
Office viewdata system. That's
where our printer becomes so
important.”

He rejects criticisms that the print-

out on narrow aluminised paper i

unsatisfactory: “We're not replacing
it at all because thar printer has the
unique ability to do graphics very
rapidly, to print out a complete
screen of data in 12 seconds. No
other machine can do that at
anything remotely like the price.”™

Those who want typewriter
quality print-outs will have to wait
another year for a solution from
Sinclair but, in the meantime, next
month’s release of the Sinclair
RS5-232 interface will make it easier
to find a compatible printer.

“WWe are developing a plain-paper
printer — not before the end of next
year — burt that’s a full-size printer
for letters, stationery, invoices, and
things like that.”

Sinclair is also working on a desk-
op executive machine for ICL
which will incorporate many of the
same ideas. “*A couple of
Microdrives, 7in. or 9 in. flat screen,
an enhanced wversion of our Basic,
and a telephone which links in"
Inside the ICL will be an expanded
Spectrum and the machines could be
networked together or communicate
over the telephone.

“It will replace the paper that
moves around at the moment An
executive can send data to anyone

‘That’s what a
telephone is going
to look like’

else in the net, receive messages on
it, and his mail will come through
there. It will be arranged so that
somebody who doesn’t know
anything about computers can use it

— just get a menu up on screen and
select, ‘The price will be pretty
modest because we have the best
technology — otherwise ICL
wonldn't be coming to us.”

Tony Baden of Bug-Byte belicves
that every home will have a home
computer by the end of next year —
Sinclair is slightly more cautious:
“We can’t make them thar fast, but
there will be millions, because™ he
points to an artist’s impression of the
ICL. machine ‘““that’s what a
telephone is going to look like one of
these days. Very few will sit down to
program them but people will need
the facilities, like electronic mail,
that ir-offers.”

Among the other facilities Sinclair
expects o offer by 1984 are expert
systems giving individual uition to
children and medical advice to the
family. Could the Spectrum be
adapted to do this? “Perhaps the
Spectrum — certainly son of
Spectrum. I think the home doctor 1s
the application we'll tackle first —
that’s the vital one. We'll get to the
point where we have expert systems
linked into teaching, offering infinite
patience and infinite attention.”

Cynics might suspect that a
government might use this as an
excuse to do away with the health
and education services butl Sinclair
prefers to believe that *“It will enable
us to make b:ucr use Of- d SCarce
resource.”

Sinclair is optimistic about our
elecironic Ffuture although he
acknowledges that millions more
will be thrown out of work by the
new technology. “Computers are
not going to suddenly and radically
change our lives — they’ll gradually
improve them. The only way in
which there can be new jobs is by

hundreds of thousands of people
starting different sorts of businesses
— in the service industries, In new
technology and in the life sciences.™

Sinclair believes that the writing is
on the wall for the big corporations.
Small businesses “‘will replace the
megalithic companies — the vast
employers of people.” Ironically his
own computers are made by Timex,
an American-owned multi-national.

He believes that the information
revolution could lead us into a new
Golden Age of civilisation rivalling
Augustinian Rome, Louis XIV's
France or Elizabethan England.
Hopefully life for the majority of
people would not be as miserable in
Clive’s Golden Age as it was in the
societies he admires.

Renaissance prince he may be, but
Sinclair resisted the temptation to be
photographed mext to an imitation

‘Enable us to make
better use of a
scarce resource’

Greek statue on the baleony of his
Chelsea service flat. “Mo, it's 2
horrible thing™.

In such spare tume as he has
Sinclair is chairman of British
Mensa, an organisation for people
with high 1Qs. He laughs at the idea
that there is anything sinister aboul
the head of the world's largest home-
computer firm also being head of
Mensa.

Contrary to popular belief Clive
Sinclair does not have square eyes
with little white squares in the
bottom lefi-hand corners. He is a
keen runner: “T run seven or eight
miles every morning, clear my head,
get rid of my hangover, and
straighten out the day.”

So does he fiear for the fitness of all
those people pumping programs into
their Sinclairs through the night?
Could he find himself facing a
million lawswuits from ZX owners
claiming his computers have turned
them into social hermits who can
only communicate in machine code?

Sinclair's 1983 desk-top computer for ICL wilf
include Fin.

“No”, Sinclair smiles, *“We program
them so that if’ they make a
claim, the machine explodes
and blows them o bits.™
You have been
warned. [

or in. flat screen, two Microdrives,

a telephone and Modem, professional keyboard, user-definable
keys and Son of Spectrum insides. Your Computer artist’s impression.
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A GEORGE'’S

BOOKSELLERS SINCE 1847

COMPUTER BOOK DEPARTMENT
81 PARK STREET, BRISTOL BS1 5PF
(Telephone: 0272 276602, extension 42 — ask for Jean Young)

A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE?
NOT SO STRANGE WHEN YOU KNOW OF
THE SERVICE WE PROVIDE FOR COMPUTER USERS!

A stock of about 600 computer book titles on all aspects of computers and computing at
all levels.

A comprehensive catalogue (price of £2.00 plus post and packing) containing
approximately 3,700 titles, any of which can be ordered.

Software for a variety of computers, including the BBC’s own software.

Computer magazines.

YOU ARE ALWAYS WELCOME IN A BOOKSHOP

ATARI 400/800
COMMODORE VIC, 64 1
& MAX COMPUTERS. -F'FI :
ALL ATARI, ACTIVISION,
IMAGIC & MATTEL JCES!
CARTRIDGES. PR
: COMMODORE ==L FOR
o / SOFTWARE PRICES:
LOTS AND LOTS OF ATARI
SOFTWARE, E.g. Time Warp,
oo == = Nautilus, Jumbo Jet Pilot, Apple

E M= S Panic, Centipede, Venus Voyager, Slime, Intruder, Alien

® Swarm, Preppie, Pacman, Mathpack, Shamus, Frogger,
AIRSTRIKE For The ATARI 400/300 | soccer!, Submarine Commander — plus many, many more
8 ET}EEE%E'f?giI?EGNEAVA';EF&%I%AMQE;?E@%%%' COMPUTERSL . titles = Call now for our latest batch of detailed brochures !
PROGRAMVE EOR ONE OR TWO BLAYERS |6 MULTIPLEARTLL LouLr MIACHINE CODE, We will keep you up to date on all the new software
WAY THROUGH CAVERNS ﬁND TUNMELS WITH ATTACKING ISSILES FUEL AND AMMO o

— 1
DUMPS TO CONTEND WITH ! & AVAILABLE NOW: :}ZE gtm': ng& Plus 50p P & P releas.es 111 — Upgrade to 32K/48K today !

2vE.AR ON WESERVICEALL ¢~ywaRIt FAST NATIONWIDE

ATARI | aTaRI & COMMODORE Al MAIL ORDER
cumrunsns COMPUTERS | smuceCNRES  ON ALL PRODUCTS.

mu | ELECTROMIICS

A ATARI }Y- C) 50 NewtonS‘t Off Piccadilly, Manchester M1 2EA. Tel: 061-236 3083.
~9 % COMPUTER CHESS GAMES
.. INELIVISION

COMMODORE 64

C O M M- 0 D O R £ N
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SOFTWARE SUPERMARKET

YOUR ONE-STOP SHOP FOR THE BEST
ZX81 PROGRAMS.

Now you can order the very best ZX81 programs with just one postage stamp.

I From the many tapes available, we've selected the ones that stretch your ZX81, the
ones you'll want to play again and again. Order now: we'll send them fast
NOT THE FIRST. e o
EEE

1. ZUCEMAN “has all the addictive features of the original... fast and interesting

' game' - Sinciair User. The first and still the best ZX81 version. 4 ghosts, trail, energy
= posts, high-score Hall of Fame: All machine-code. £5:35(DJL)

2. MAZOGS “Creat... a superb concept”. PCW. Such good graphics you'll really
The Ground Forces have been dEStro}fEd believe you're manning through the maze, sword in hand, killing mazogs. As you get
=o the air attaclkk must begin and better, the-game gats harder. Very addictive, £8.00 (Bug Byte).
] 1! 3. TRADER "Outstanding graphics... original and entertaining” - Sinclair User.

yourein contro Travel around 6 planets as this 48K game loads in 3 x 16K chapters. Starts with
A Superb Arcade Game for the 16k or 48k Spectrum 25-second Test load. Beautiful pictures to show off your ZX81. £10.50 (Pixel).
4, FROGGER First time on £381. A very exciting version of the arcade game.
Enchanting graphic frogs in their frog-homes. Moving cars, logs, diving turtles,
alligators - and watch out for the snake cn the bank. Un-screen scoring, hi-score,
timing. All machine code. £5:95 (DJL)

5. ALTEN INTRUDER Based on the film ‘Alisn’. Pit your wits against the savage
maonster that ate the crew of your starship. Will you make it to the Shuttle? Will the
Alien, too? “Suitably frghtening” - PCW. HIERQGLYPHICS on Side 2, a word game -
“Shrieks of delight flom the kids® - PC £4.95 (Camell).

6. ASTEROIDS “Take your ZX81 where no Sinclair has gone before” - C&VE. "Good
all-machine code version of the original® - Sinclair User: 3 sizes of asteroids antack you,
left and xight tum, fire, thrust and 2 great swivel acticn. 10 play levels. Un-screen
scoring and hi-score, £5.95 (Silversoft).
7. ORACLE'S CAVE Facinarting adventurs game with helpful graphics For 1or 2
players. Follow your chosen quest but watch out for the monsters: can you keap your
strength up tomeet the oracle? Hours of pleasure. £56.95 (Doric)
8. THE ZX ARCADE PACEK Brnilliant collection of fast-moving arcads games.

“The graphics are excellent the speed is incredible. .. excellent... addictive... bettar
than any other... * - ZX Computing. Invaders, Galazians, phus 6 more games, including
a great 1 or 2 player graphic gunfight. £4.95 (Control Technology).
9. SUBSPACE STRIEER You are captain of the spaceship Swordfish, lurking in
hyperspace, waiting to kil the enemy fleat with your Antimat torpednes.

“Some splendid graphics of the various spaceships... especially good destruction
sequence” - Sinclair User. £5.001(Pixel).
10. ZX OTHELLOQ "Recommended without reserve... a superb opponent” -
Your Computer. The bestand latest (version 3.5) of this classic game makes Reversi as
challenging as chess. 9 play levels, £6.95 (M of I}

ORDER NOW - AND WE'LL SEND DETAILS OF HOW TO GET A
£4.95 PROGRAM OF YOUR CHOICE, ABSOLUTELY FREE!
Post completed coupon to:
SOFTWARE SUPERMAREET, 87 Howard's Lane, London SW15 BNZ.
r———ﬂ—__--———1

POST TO: SOFTWARE SUFERMARKET, 87 Howard's Lane London SW15ENZ
I I have 2 16K ZX81. Please send me the programs indicated below. I
[ enclose achequePO for £ made payable to Software Supermarket.
I EDIATE DELIVERY ! :
= T T TRt T B e e TP P e e ) WGP, . o e | 0t i (e ' Address I
Lenclosechequel B0 fors -0 = Dilio il Sl Rl s T =
I OR Please debit my Acecess No. . . . . . . . o0 .. oo vn o I I Postcode l
Barclascard Me. . ... .. .... Exphrydate .o s e —
LETy ] i e R e S o e e e S L S e e oA o . T o Ty e e
I e e e R S s e I I 11.K. ADDRESSES ONLY. FOREIGN ADDRESSES ADD 20p per £ I
Pug.r. 0 S S et s b s e R I PROGRAM PRICE NUMBER TOTALPRICE
De:eln.rs Dnsccunt -\\mlabtt' T e I
l ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr I 1 ZUCKMAN £5.95 =
ANSAPHONE 0225-810132, or mail to: Ycii | l 2 MAZOGE £8.00 I
|  TiTAN PROGRAMS. TITAN HOUSE. [ 3 TRADER £10.50
83 ASHWOOD RD., RUDLOE, CORSHAM, VISA — - —
L WILTSHIRE. SN13 0LG oo L l 4FROGGER | £5% I
T e e e S e e b U e e e e 5. ALIEN INTRUDER £4.95
| 6. ASTEROIODS £5.95 I
l 7. ORACLE'SCAVE £6.95 l
e - ; B.ZX ARCADE PACK £4.95
: o e : | |_o susseacesTRIER £5.50 l
- 10. ZX OTHELLD E6.95
PROGRAMS | e
l SOFTWARE SUPERMARKET (o |
L——-————-—_-—
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Can you stay on the road?
Dirk Lampe’s Vic-20
program tests your skills to
the limit.

THIS PROGRAM is similar to the popular
arcade game Nightdriver. The aim is to steer a
racing car along an intricately winding road in
the dark. But this program also tries to
increase the competition by allowing more
than one driver to compete in the race. Each
driver races after the previous one has
completed the course, the winner eventually
being the one to finish in the fastest time.

This program was written on a Vic-20
expanded by 3K, and occupies about 4,300
bytes, but it can be squeezed into an
unexpanded Vic with some rearrangement.
Machine code subroutines are Poked into
memory locations near the top of the Vic’s
RAM at locations 6000, 6100, 6200 and 6300
in lines 10 to 190. The first subroutine draws
the left side of the road, and the second the
right side. The third and fourth erase the left
and right sides of the road respectively.

These machine-code programs are accessed
in lines 1000 to 1030 using the Vic Basic SYS
command which is similar to USR on many
other versions. The data is stored in locations
zero and one of memory and calculated in lines
1040 to 1250.

The rest of the program — all written in
Basic — starts at line 190. Lines 190 to 193 ask
whether instructions are needed, and wait for
the operator to press either ¥ or N. If Y is
pressed, it then jumps to the subrourine from
2200 to 2280 which displays the instructions
on the screen. As can be seen from the
instructions, either a joystick or the keyboard
can be used to control your car and the routine
to read the joystick is situated at line numbers
2000 to 2040. In order to read the joystick the
keyboard must be temporarily disabled by
Poke 37154,127. It is important that you re-
enable the keyboard with a Poke 37154,255 in
line 2040.

Lines 200 to 301 deal with the preparations
for the program and set up cerrain parameters
like screen colour, auto-repeat on all keys,
keyboard-buffer length as well as disabling the
character-set switching ability, setting the
position of the character set in memory and
also turning off any superfluous sound.

Location 36867 controls the number of rows
on the Vic screen and line 210 sets this to 46
over 2, that is 23,

Lines 220 to 260 draw a colourful title on
the screen. Lines 270 to 301 then ask for the
required skill level: the lower this is, the
harder it is to negotiate corners; the higher,
the easier. Desired course length and number
of players are also requested at the same time.

The race then starts at line 305, a loop in
which eight plus-signs are Poked on to the
screen at line 380, representing the car bonnet.
Lines 390 to 440 then move the road accord-
ing to the car’s movement. The keyboard
buffer is scanned and the joystick read while
line 450 halts the program for a time dependent
on the speed of the car — top speed 255 km/h.
Lines 460 to 470 produce the sound of the car
engine and 480 increases the distance travelled.
If you drive for one hour at 60 km/h you will,
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unsurprisingly, cover a total distance of 60km.

Line 530 checks if you are driving off the
road. If you are, it jumps to the subroutine
making you move further off the road for a
random number of times. If you are not
driving off the road, line 540 decides whether
the road ahead should be left-curved, right-
curved or straight. Line 550 checks to see if
vou have crashed by looking to see whether
the plus-signs have been erased by the road. If
they have, it makes an explosion. From there
to line 600 the program returns back ro line
375 unless the finishing line has been crossed
or the car crashed more than five times.

In this case, the program moves to lines
3000 to the End. In this, the driver’s time is
displayed. If there are still more contenders, it
then returns to the start of the race track for
the next driver. If the driver was the last
contender, the competitors’ results are once
again displayed.

To fit the program into an unexpanded Vic's
memory, first write lines 10 to 100 leaving out

all the Rem statements. Then change the Poke
addresses as shown.

Line New address
0 B800+ S
40 6830+5
&0 BE80+5
a0 g890+5

Change the last few ftems in the Data state-
ments of the following lines to the new
numbers given — in each case, the numbers to
be changed are those following the number 76.

Line Old New
30 112,23,£ 144 26,£
50 212,23, 174,26,
80 56,24, 204,26,

100 156,24,£ 23426 €

Nexr, Save the program on tape, then write
the rest of the program as listed, leaving out
the following sections and any Rem statements
that might turn up: lines 101-260 inclusive,
and lines 1999-2280.

In line 390 delete the Gosub 2000; in lines
1000-1030 change the SYS addresses to 6800,
6830, 6860, 6890 respectively, from what they

NIGHIT R

7 REM MACHINE CODE TO
8 REM DRRW RORD.
9 REM

11 M=RHDC-TI}
28 DATA24.165.8,233.22,176.1.96,24

35 S=@

J23

35 5=8

56 REM delokipiokkokioe
57 REM MACHIHWE CODE
58 REM ERASE ROAD.

78 DATHZ4 . 165,.8. 223,22, 176, 1,26, 2

&3

S 24 %
118 REH
128 REM RADDREZSES
132 REM DN LEFT £090
148 REM DRMW RIGHT &18@
158 PEM ERS LEFT &208
168 REM ERS RIGHT &£36a
178 REM
138 REM

S8 REM THE ERSIC
1 PRINT"JIHSTRUCTIONS?"

18 READAS : IFA$C "#" THENPOKESSBO+S , VAL (A%) :S=5+1:60TO18

30 DATAR16S, 78, 168.0.145.8, 155,09, 233,268, 133,88, 76, 112.23. %

48 READA$: IFA${>"#" THEHPOKES 188+5, YAL (AS) 1 S=5+1: GOTO4A
58 DATAZ24.165.0, 233,22, 176, 1,96, 24, 169, 77, 160.8. 145, 8, 165,98, 233, 22. 135, 8,76, 212

60 REATRS: IFAEC"RY THENPOKES280+E, VAL (A$) : S=5+1 : GOTOSE
89 DATALSS, 32, 1688 145,8, 165,98, 233, 20, 1533.8. 76,56, 24,8
S=a

38 READAS : [FA$L " " THENFOKES388+5, YAl (AF) - 5=5+1-G0TOS0
188 PATAZ4, 165.8.233. 22,176, 1,96, 24, 189, 32, 160,8, 135,08, 165.,8,233., 22, 133.8.76. 13




were previously — 6000, 6100, 6200, 6300 —
and in line 260 type Poke 650,128. Now, Save

the program after the first part.

The loading procedure for the unexpanded
Vie program is as follows: wind the tape to
wherever the first program is stored and then
type Load, and when the program has loaded,
Run followed by New and Load again. The

game is then loaded.

This an an assembled wversion of the
machine-language subroutine starting at 6000

(or 6800):
CLC LDY#0
LDAD STA (0),Y
SBC#22 SBC# 22
BCS1 STA O
RTS JMP 6000 or 6800
CLC on the unexpanded Vic.
LDA# 78

A joystick cannot be used on an unexpanded

Vic.

The other machine-code subroutines are
almost identical. All are written in 6502
machine code.

\CER

Vic-20 addresses.

1024- 7679 RAM, for programs, on
expanded Vic
4096- 7679 on unexpanded
7680- 8185 screen memory
36879 screen/border colours
36878 volume of sound
36874- 36877 sound speaker channels, value
>128 and sound emits from
appropriate speaker.
650 key repeat (>128 and all keys repeat)
649 length of keyboard buffer
657 disable switching keys
36869 location of character generator in
rmemary, if 240 then in ROM 32768
0,1 zero page RAM — usually not
used by Vic's OS5
36867 rows an Vic screen { x 2}
37152, 37137, 37154 Vic user port for
joystick
The above addresses in the Vic would need
to be cheanged for conversion to other
Systems.

152
153

GETAS : [IFRFCS"H"ANDRF "Y' THEH19Z2
IFA$="%" THEHGOSUE=2208

286 FPOKEZ68TY. 31 ' POKESSE. 128 'FOKESST. 128 FOKES4 3, | - POKE3636S .. 248 : FOKE36874.8:FO
5.0

F‘EI}"E:»SBET.FEEI. ZEBETIANDIZS0R (46 ' POKESSE7E, 8 FOKEZSETTY., B POKE36E7E. 8
228 FRINTI=:n

HIGHTIRIVER

FORI=7Ves@TOr781 - POKEL., 168 - POKEI+38728, IRNDT - HEXT
248 FORI=T

TESTOFFEESTERP—1 :FOKEL, 166 POKEI+2Z67 268, IANDT | HEXT

258 FORI=2184TO2185:POKEL, 140 POKEI+36728. (1- 1?HMP? NEXT

320 PRINT"SFEED
4@ PRINTPLAYEE :"R"N

FRINT :FRINT"MRITTEM EBY §DIEK LAMPES.":PRIM
IHPUT"LEYEL OF FLAY".LE: IFLE(‘Ih‘TfLE.'D.F'LE"'}F‘B‘S"L‘:?GRLE{ITHEHE'T"E

LE=LE+1

INPUT"COURSE LENGTH"CL : IFCLC>INT (CL Y0RCL{>ABS{CL Y THENZ9@
IHPUT"HO OF PLAYERS":PL:IFPL{>IHT(PLYORPL<ZHES(PLYORPLLITHEHNZEE
DIRTTCPL) . TTHIFLY

FORG=1TOPL

I=1TO1 8680 HERT
"SRR FFANIGHT DRIVER®®*&% " : FRINT " KIneInniaeixis "i
DISTANCE: CHE HO

-PORKEZ6STS, 11 PDKE%SS?;PEEK(SSSE?)HHDIESBR(

L=0:5P=18:CH=1 : IS=0: R=fi! ER=7521 :FL=T500: T5=0

) VGSUFIEE@
370 GOSUB1816:H=TI:¥=TI

275 PRINT" S
irs PRIMT"

BERRRIG” SP 11" - PRINT ~ S R N B R BRI THT (DS

RENPRRRERRRIS CHY I

388 FOPIH?QQ;TGTqidE! G323 HEXT

358 FORI
IFH

=1TOLE - GETR$: GOSURZE88 - IFRF="G"0RAF="T"THENI=LE : GOTO428
F"THEHEOSLUEI B4R

418 IFAF="H"THENGOSUE1286
428 HEXT: IFAFC "G "ANDATC: “ T THEH445

IFR%="G"ANDSP 2S5 THEHSP=5P+1

IFAs="T"AMDSPATHENSP=5P-1 - PRINT " =iexielxInTaiala]) I

= PRINT " IS

IF5P=BTHENATS

FORI=1TOb4#4~1-5F  HEXT

SS=(SPAHDEI )+ 128+ INT (( SP+ad X B4 %11

POKEZSETS. 55: FOKEZ€RTS, 58 POKEZE376, 55 POKE2637T7., 55: POKE3687E, 15
B DS=DS+(cTI=Hi 2162 45F

IFR<>BANDE > 1 THENS 38

T=RNDC1 2 - [FT<, 1 THENGOSUE1 248 - GOTOS30

IFTL. 2THEHGOEUEI 286G

528 GOTOS58
538 IFRZBANDRHICL » <. SSTHENGOSUE1 200 - TFRHDCL 35 . STHENSE0
IFRATHEHSSE

IFRNDC L ¥, 9STHENGOSUE]L B@: TFRNDICE 22, STHENS4@

558 A=6:FORI=7SOFTO7314: IFPEEK (I} >43ANDFEEK (I ) (> I2THENR=9: =791 4
560 HEXT - IFACSTHENSSE

POKESEET4 .

8:POREIGETS, 8- FOKE3CETE, 8- POKE36EFT, 128 FORI=15TOB5TEP-1 - FOKE2687

550 FORJ=iTOSEE HEXT - HEXT : CH=CH+1: IFCH>STHENTTH(R)="C"  GOTOZ588
3508 IFDEs=CLTHEN 0GR

IFSPITSTHENTS=SF

od H=T1:G0TO037S
399 GOTO993

1080
Al
1824
1826
a4
Laga
1858
1878
laga
la=a
1268
1218
112@

3816

POKE® EL-INT CRL-256 %256 : POKEL . INT{EL/255) ' Y5600 - RETURH
POKER: RR=IHT(RR/256 1 %256 i POKEL . INT{RR/256)  5r56108 : RETURM
FOKES, RL-THT (RL /256 %256 FOKEL . INT(RL/256 ) - SYS£2680  RETURH
POKEG, RR=IHT(RE/256 %256 - FOKEL . INT (RRA256) - 5756308 : RETURH
GOSUE1 626 GOSUEL 630
IFL>=0THENL =L+ | RL=RL«1: GOTO1G7E
IFLCBTHEML=L+1 PL=RL +22
IFR>@THENR=R=-1:RR=RR+1 :GOTO1838
IFRC=BTHEHR=R-1 : RR=RE-22
GOSUE1BEE - 00SUB1 8168 - RETURN
GOSUB1@28: GOSUEL 838
IFE>=ATHEMR=R+1 FR=RR-1-GOTO1Z30
IFRCBTHENR=R+1 RR=RR+22
IFLD@THEHL =L —1 :RL=R1—1 ' GOTO1258
IFL<=8THEML=L-1 :FL=RL =22
GOSUEL@0a: GOSURLS1A: RETURN
REM JOWSTICHK
IF¢ (PEEK C 371372 AND4 ) =6 THENR#="G" : RETURN
IF ¢ {PEEK (371373 )ANDE »=ATHENAS="T" : RETURH
IF (CPEEKCIT 137 )AND1E) =ATHEHRAF="F" : RETURN
FOEE37 154, 127 IF=< (PEEK(Z7IS23AND 1 283=08)=1 THEHA$="H"
FOKE37 154, 255 RETUREN
PRINT " AINSTRUCTIONS™
FRINT :PRINT"F=LEFT"
ERINT"H=RIGHT "
FRIHT*T=DECELERATE"
PRINT"G=ACCELERATE"
PRINT:PRINT"OR USE JOVSTICK®
PRINT:FRINT"HIT A KE¥"
GETA®: IFA$=""THENZZTE
RETURN

3808 FOKE3SE874. 8:FPOKE3687S, 8 POKEZSSTYE, 8 - POKESEETY, 8 FOKEZSEEY , PEEK (36867 JAND12
SORCAED

FOKEZEET S, 25 =TI -TT{Rx=Y

2820 FRINTIFLAYER"Q" - " - IFTT$(0)="C*"THEHFRINT "CRASHED. . . . . - " :GOTO3858

3036 FRIMTVCROSSED THE FIMISH":PRINMT'LINE IN A TIME OF":PRINT"N"INT(Y/68)"SECS"
FPRINT

2848 PRINT"TOF SPEED: "TSUKMAH"

S85a
£in )
@70
3858
el sl
3108
3118
2124
2123
126
2127
Flae
3148
15
3155
31 SB

3183

FORI=1T04088 : HEXT  NEXT

PRIHNT"IITHE RESILTS " FRINT

FORI=1TOPL -FRINT"PLAYER" 1"
IFTT#c10="C"THEHFR.INT" tRHSHED" GOTOZ 168
FRINTINTCTT(I ) o0y SECS®

HEMT : PRINT -FRINT

IFPL=1THENZ 168

PRINT"THE HWIHMER :®:FRINT:f=21

FORI=1TOFL

IFTTSC] ¥ "CYTHEMA=T - I=FL

HERT : IFA=BTHENA=FL

FORT=1TOPL: IFTT$<I>="C"THEH3135&
IFTTCIXCTT(A) THENA=]

MEXT : IFTT#{A»>"C" THEMFPRINT "FLAYER"A
IFTT${A)="C"THENFRINT "HOBODY, *
PRINT:FPRINT=3HIT A KEY.":FORI=1TO1@:GETRS HEXT
@ GETA%: IFAF=""THENI17@

CLR:GOTC288
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The high-resolution
graphics capabilities of the
Dragon 32 are excellent,
but the manual suggests
that the best way to
produce a picture on the
screen is to resort to a
pencil and a high-
resolution grid. The
standard graphics
commands and the manual
give you a high degree of
control over drawing high-
resolution pictures but
need to be planned
carefully. Keith and Steven
Brain's drawing program
allows you to take
advantage of the Dragon’s
best graphics features
while giving you the
freedom of a true artist of
the electronic screen. With
the program you can paint
and fill in areas of the
screen as your creative
drive demands.

PURISTS WILL ALWAYS insist that programs
should be written away from the keyboard.
The more spontaneous among us find direct
drawing on to the screen preferable. This
article deals with some of the difficulries
which have to be tackled o enable this on the
Dragon.

Curves and colour

The first problem encountered is the in-
ability to Print on the high-resolution screen
or 1o make inputs in high-resolution mode, but
fortunately these problems can be overcome
via the Inkey$ funcrion. Although the Line
and Circle commands require specification of
start and end co-ordinates, the Draw command
15 much more lenient and 1s easily accessed via
Inkey$.

The default value for any of the standard
draw commands, Up, Down, Right, Left, E,
F, G, and H Diagonal is one scale unit. There-
fore these can be called by a single Inkey$
character, to give a single scale 1o be achieved
by the following simple subroutine:

i 20 A% = INKEY$
30 IF INKEY$ = """ THEN 20
100 DRAW As
Curves can be constructed by judicious use of
these keys at the minimum Scale setting.

The fundamental Scale unit must be defined

at the start of the program, together with the

46  YOUR COMPUTER. NOVEMBER 1982

PMode and Screen type, but Scale can also be
varied during execution by means of the S key
and evaluation of A3. Depression of this key
can be made to increase the value of the Scale
unit thus:

10 PMODE = 3,1: SCREEN =

40 IF INKEY$ = “S" THEN S

50 DRAW “S" + STR$(S)
Another key can be used to reduce or reset the
Scale to the original value and thus one key
gives a wide range of Scale factors.

Colour can be reached similarly by checking
if the Inkey$ function is a numeral whose Val
can be used to ser the subsequent Draw
colour, by examining the ASCII value in the
new line 100.

60 A = ASCIA%)
100 IF A>47 AND A<b7 THEN C$ = A3
ELSE DRAW As
Blank moves can be made by Drawing in the
background colour, and these moves can also
be used to erase unwanted parts of the picture.
Any permitted Colour for the selected PMode
can be called.

To aid composition, a flashing cursor can be
provided to indicate the current Draw
position. It does this by rapidly Drawing in a
visible Colour and then Drawing in the
reverse direction in the background Colour.

30 [F A$ = " THEN DRAW
“S1CIR1COL1": GOTO 30

1, 4

S
=+

Bl

0:
S

" this

Further assistance can be provided via the
Sound funcuion. An audible feedback can be
provided for each type of key depression:
different tones can be constructed around
middle C — 8% — from the ASC wvalue of the
Inkey$ string.

110 SOUND (89 + ASC(AS$)), 2: GOTO 30

For the final rouch, more colour can be
added to the screen via Paint. This is reached
through P, returning the screen to low-
resolution and requesting the co-ordinates and
colour information to be added. As the high-
resolution screen is not cleared, return from
subroutine to high-resolution reveals
Painrting in progress, and further Drawing can
also take place.
JOIF AS = “P" THEN GOTO 200

Figure 2.

18 CLSB
28 X=RND(7):Y=X¥16:2=143
n

38 N=RND(S18>:PRINTECN) .,
CHR$(Z ) ;

48 A=2355-INT(N-2): IFA=0T
HENAR=1

58 SOUNDA,1:50T026




200 CLS: PRINT “PAINT COORDINATES"::
INPUT P1, F2: PRINT “PAINT COLOUR";:
INPUTPC:PRINT“BORDER COLOUR";:
INPUT BC

210 PMODE 3,1: SCREEN 1,0: PAINT (P1,

P2}, PC, BC: GOTO 70

Having composed a masterpiece worthy of

Rembrandt-or Picasso, one obviously would

like o rerain this for posterity.

Although the Get command allows storage
of screen information in an array, it cannot be
used ro store the entire screen due to memory
limitations. Each screen would require the
setting up of an array of 256 * 192 units —
more than 48K. A more conservative alterna-
tive was suggested by examination of the
Dragen memory map which revealed that the
first four Pages of high-resolution RAM lie
between 1536 and 7679. A subroutine which
Peeks the values in these locations and Loads
them into an array can therefore store the same
information in much more compact form,
about 6K.

Cut access time
For more permanent storage, this array can
be put on to a cassette as a data file. Whilst this
approach does work it is rather slow as a 6K-
long dara file takes over five minutes 1o load.
This problem can be easily circumvented by
use of the CSaveM and CLoadM commands

to Save and Load the contents of high-
resolution graphics pages as a machine-code
file. This reduces the access time to only 20
percent of that required for a dara file and
makes storage of detailed frechand pictures
easy.

A complere program for real-time on-screen
drawing based on these principles is given in
figure 1. This is rather more complex and
incorporates a number of devices to make it
more user-friendly.

Program devices

Line 20 includes B$ which contains a list of
all permirted keys, and X$ which lists the
number of high-resolution pages for each
mode. Line 30 requests the PMode and Screen
parameters to be used, and sets the default
Scale value to four. Line 40 uses string-slicing
to set PG to the appropriare value for the
number of pages required.

Line 50 sets up the high-resolution display,
and moves the cursor to the top lefi-hand
corner. Line 60 checks for instructions and, if
there are none, flashes the cursor.

Line 70 uses the Insur function to check
whether an incorrect key has been depressed,
and if so sounds a raspberry.

Line 80 sers the Scale and Colour para-
meters for each movement. Line 90 checks
whether an increase in Scale is required, and
line 100 resets Scale to the default value.

Line 110 checks for “C™ for clearing the
screen. After a few accidental disasters this
requires confirmation of actfon wvia the sub-
routine at 260 which requires an Input.

Line 120 checks for “P” and leads to the
Paint subrourine at 240, which allows blocks
of colour to be added. Warning: watch out for
pinholes in your pictures — the paint can spill
through them with disastrous results.

Line 130 .leads via 1 to the Save routine, and
140 via @ to the load routine. Both of these
subroutines request a file name, and ask if the
recorder is ready.

To avoid recognition of taped machine-code
files when making a directory, an M is added
to the selected file name. The Save routine
displays that Saving is in progress, and that
Saving has been completed. As the high-
resolution screen is set up before activation of
the CLoadM, the result is an impressive build-
up of the complete picture from the top of the
screen as loading progressess.

Line 150 is the default which checks if
Inkey$ is a number and, if so, alters the
Colour value, or Else draws U, D, L, R, E, F,
G or H — all one-scale units. If background
Colour is selected then obviously a blank
move is achieved.

Line 160 makes a sound related ro the
ASCII value of Inkey$ ro confirm the selected
move, and returns to the keyboard-scanning
mode.

Figure 2 is a simple program which builds
up a display of blocks of colour on the screen.
As each randomly-chosen block of colour
appears in a random position on the screen, a
note sounds. The notes are high if the block
appears towards the top of the screen and low
towards the bottom. The program is not parti-
cularly sophisticated but it does indicate how
easy it can be to create a background display or
conversation piece perhaps for a party.

Figure 1.

12 REMDRAGARTCOPYR IGHTKE
SBRAIN1982

28 B$="CUDLREFGHSXPB1234
D673RT" : XE="12244"

38 CLSO:FPRINT"MODE®; : INP
UTZ:PRINT"SCREEN"; : INPUT

Y:5=4

48 PLRE=MID$(X$.2+1.1) PG
=VAL (PG$)

58 PMODEZ.1:SCREEN1.Y:DR
AW"BMG 8"

68 AF=INKEY$:IFA$=""THEN
DRAKW"SICIRICBLL" :GOTO6R
78 IFINSTR(1.B$,A$>=8THE
HSOUNDZ .5 :G0OTOeB

88 DRAW"S"+STR$(S) :DRAW"
C"+C$

98 A=ASC{A$>: IFA=B3THENS
=5+2:60T01c0

188 IFA=88THENS=4:GOTO16
B
118
1268
13a

IFA=67THENZ68
IFA=SBTHENZ248
IFR=34THENL-@

148 IFA=64THEN218

1568 IFA>47ANDACSZTHENCS=
RFELSEDRAMAS

155 DRaW"S"+STR$(S) : DRAW
1 C " +g$

168 SOUND(SS+ASCIASY ) .2:
GOTOGY

178 CLS4:PRINT"SCREENSAY
E":G0SUB228: CLS3:PRINTE@1
32 ,"SAVYING SCREEN"

188 CSAVEMFS 1536, (1536+
£ 1535%PGE> > , (1533%P G2

198 PRINT®324 ,"SCREEN 5A
VE" :PRINT®4580,"PRESS SPA
CEBAR TO CONTINUE"

208 IF INKEY$=""THENZEBGEL
SEGOTOZ@a

218 CLS2:PRINTEE,"SCREEN
LOAD" - GOSUB226 : PMODEZ . 1
SCREEN1 .Y : CLOADMFS : GOTO6

a

228 PRINT@16@, "FILENAME"
i INPUTF$:F$="M"+F $: PRIN
TE224 , "WHEN TAPE REARDY P
RESS SPACEBAR™

258 IF INKEY$=""THEN23BEL
SERETURN

248 CLSB:PRINT"PAINT CO-
ORDINATES"; : INFUTPL .P2:P
RINT"PAINT COLOUR"; : INFU
TPC :PRINT"BORDER COLOUR"®
;  INPUTBC

258 PMODEZ,1:5CREEN1.Y:P
RINTCP1 .P2) .PC.EBC: GOTO6A
268 CLS4:PRINT"CLEAR SCR
EEN CY~N»; : INPUTD$ : IFD$<
Y'Y UTHENGOTOSBELSEPCLS G

0ToS8
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T THT

H&H
I'I SOFTWARE

Software for the BBC Computer
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 80 characters can be produced. =2
For longer documents editing between files is possible. Price E
includes a manual and labels for thered keys. .. ........... £28.50 g
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. G e e ..E8.50

16K ZX
SPECTRUM
GRAPHICS
SUPERDRAW16
16K ZX
SPECTRUM
GRAPHICS

@ 16K Spectrum graphics pack.

@ Full screen high resolution colour.

@ Moving cursor control.

@ | arge alphabet facility.

@ Pictures saved on cassette.

@ Automatic “slide show'" option.

®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. SUPERDRAW16 will help
you get the best from it.

Price: £5.00 inc. VAT, P. & P. Immediate delivery.

D=
(D= VIDED

TESS A program for graphu: deslgners or one just for fun.

Tesselations are shapes that fit together leaving no gaps. You start
by drawing a shape and the computer makes sure it will tesselate.
When'you're ready, fill the screen with many copies of theshapeina
variety of colours, patterns and sizes. Animations are possible tog,
the tapeincludesanexample.. . ..o oot £8.50

Model A or B (Family games with sound and colour) g

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer
bouncesinside a blue box and rebounds off a hidden shape. Can you
identify the shape before your opponent. The RACE is between 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 to get bonus points. Complete a magic square to
get promoted and hear the fanfare. The higher your rank, the better
the fanfare. 3levelsof difficulty. . . .. ... . . ___ . £5.50

Prices include cased cassette, instructions, postage etc.
Please send orders and cheques/P0/ Transcash (No. 614 131 707}

to:
H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE.
For further |nformatmn please send 5. A E.

ENGLANT

T K s SOFTWARE LIMITED

ST 40 a1

I R T T T T T T T S P T P T T T T TR T

Jaw Saneradion Surzware e

Professionally Written and Produced —
" Software for the Home Computer —

From M.E. Evans the author of: —

3D MONSTER MAZE @NTR@

DEFENDER For the ZX81 .

comes a game for the SPECTRUM _ 2::.5.":,:?5‘.3: -ﬁﬂ' ﬁ:ﬁ;
We stock the BIG NAMES

ESCAPE

Can you find the axe to break down
the exit door of the maze and
ESPACE? The maze is inhabited by
5 hunting dinosaurs including a
TRICERATOPS who has the habit
of hiding behind the hedges, and a
PTERANODOM that soars over the
maze 1o swoop down on you.

in Computers including

ATARI 400/300
SINCLAIR zx 81
ZX SPECTRUM
VIC-64 |
DRAGON MICRO =

Trade enquiries welcome
at address below.

Send to: NEW GENERATION SOFTWARE R T . i ea———— L1
FREEPOST, oldland Common Bristol BS15 6BR and a wide range of .
(o atamp read. in UK independent
or for INSTANT CREDIT CARD sales ring 01-930 8232 SOFTWARE
Please send me a copy of Escape for the 16k Spectrum. Main Computer Branches: 22 OXFORD STREET, London W.1.
I enclose cheque;’ P.0. for £4.95 4390XFORD STREET, London W.1.
W e A T S R e R B A Sl Tl D 52 WESTERN ROAD, BRIGHTON.
BT B e s et s s e e e E R e e [ Also at: 184 REGENT STREET, London W.1.
254 REGENT STREET, London W.1.
.postCode........... \_L_ J
Yo k T =i j
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Esﬁwﬂé KEMPSTON (Micro) ELECTRONICS
v ZX SPECTRUM HARDWARE

We are proud to announce that we have developed il
for the ZX SPECTRUM a new 24 line programmable
peripheral Interface using MOS technology with
the following features: —

@ 3 x 8hbitports

e Port mapped, using IN and OUT commands

¢ |/0 via 16 pin DIL sockets
® |/0 also via 28 way edge connector

#Can 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 Your name
new Z_'K Spectrum, Your addrass__

ZX Spectrum PPiport. . .. ... .. £16.50 I : =

ZX 2 slot Motherboard. ... ..... £16.95 | ==

ZX Stackable connector.. . ... £ 5.50 Il e —
All prices inclusive of VAT, but postage must be added at 70 pence for a il skl Sk frlce [ Ao
single item, 100 pence for 2 or more items. Available by mail order only. I EXEpuctium PRI Par L S22
Cheques, P.0O’s made payable to: I ;f;:::::’:::::fm El:::
KEMPSTON (Micro) Electronics | ; Postage
60 Adamson Court, Hillgrounds Road, Kempston, Bedford MK42 80Z. Total

Please allow 21 days for delivery. S.A.E. in all correspondence. | veu —

. NEWBOOK ______ AISOOFINTERES] |
GET MORE FROM YOUR PERSONAL  FORTHCOMING

COMPUTER 6502 MACHINE CODE FOR BEGINNERS
lan Hickman A P Stephenson

Written for the personal computer enthusiast 0 408 01311 7 176 pages approx £5.50 approx.
who can handle simple BASIC programming but

who wishes to delve more deeply into this OTHER TITLES OF INTEREST . . .
fascinating subject. The book explains how MICROPROCESSORS: YOUR QUESTIONS
microprocessors work, how they form part of a ANSWERED

microcomputer system (vdu, printer etc.), the Alec Wood

use of compilers and interpreters and machine 0 408 00580 7 160 pages £545

code programming. A final chapter gives
helpful guidelines on
choosing a computer

BEGINNER'S GUIDE TO
MICROPROCESSORS

for a specific E A Parr

application. 0408 005793 224 pages £395
BEGINNER’S GUIDE TO BASIC

0 01131 9

14ﬁagea PROGRAMMING

£5.50 approx A P Stephenson

0408 01184 X 176 pages £3.95

ORDER NOW from your local Bookseller
In case of difficulty send cheque/PO with order to
Publigity - NTB 11 at the address below:-

BOROUGH GREEN, SEVEMOAKS, KENT TN15 8PH TEL: (0732) 884567
(¥C.11/82)

Newnes Technical Books
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MUSIC

e SOUND O

The hills could be alive
with the sound of your
Atom if you take David
Morton’s advice.

MOST MICROCOMPUTERS can make noises,
though sometimes their range is limited. Apart
from sound effects for games this capacity has
an obwious application in music production.
However, if you, like me, are completely
unmusical you will not have been able to make
the best use of the variety of programs
allowing you to compose, play and store
music. Why not use the computer to compose
and play short melodies?

A computer can compose tunes by basing its

12F—
ME
jlae)
ac
8B
7A
6G
5F
4E
3D
1B
Figure 1.

composition on a pattern of established music.
This is done by taking a piece of music,
splitting it into bars and storing them in
memory. Bars can then be selected at random
and joined together to form flowing music.
The disadvanrage of this method is the large
amount of storage needed. Another approach
is to analyse examples of a composer’s work
statistically, and this is the approach covered

here. The programs are written for an Acorn
Atom, but are easily modified for other
compurers with sound-generarion facilities.

1 2 3 4 5 6 7 8 ] 10 [ e b
B (& D E F G A B C D E= E
1 B 29 141 56 0 0 29 0] 0 0 1] 0 0
P 13 48 36 108 24 13 0 0 12 0] o 0
58 o) ) 57 46 57 12 12 24 0 0 0 | B )
4 E 0 9 59 18 21 b1 25 17 25 [1] 0 0]
hinE 0 0 0 80 16 o5 24 8 0 0 G
6 G 11 0 16 0 37 3 69 37 26 B S W22 =)
7 A 0 10 10 ] 3 48 25 43 48 5 5 28
g8 B 10 0 5 10 23 10 75 23 75 10 14 0
9 c 0 8 0 8 8 22 16 76 45 34 12 26
10 D 0 0 0 0 0 25 34 9 93 68 9 17
11 E 0 10 0 0 0 Q 0 39 45 88 49 20
12 E 0 ] 0 0 0 0 26 34 42 0 68 76
Table 1. The Strauss probabilities.
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It is simple to count how many times a parti-
cular note occurs, but this is not much use for
composition unless the number of times a
particular note follows any other note is
counted. It is then possible to calculate, given
a note, the probability that any other note will
follow it. If a table of such probabilities is built
up; a fingerprint is provided on which the
computer can base its composition. This
fingerprint is different for each composer.

The first program produces this table of
probabilities, but requires some time to enter a
substantial number of notes at the keyboard. I
have therefore given the results from two runs
of the program on different composers. For
simplicity, and because of the limit on storage
space, I have confined the analysis to 12 notes
and ignored the duration of each note. The
notes are entered as the numbers 1-12 repre-
senting the notes as indicared in figure 1.




Each analysis should ideally be confined to
the music of one composer; a variation in style
confuses the results. The program is simple. It

counts the number of times any note follows
any other note, building up an array of 144
elements.

1 2 3 4 5 (3] 7 8 9 10 1 12
B C D E E G A B (g D E F
1 B 0 0 255 0 0 0 0 0 0 0 0 0
20 E 0 0 285 0 0 0 0 ] 0 0 0. 0
3 D 16 16 32 80 48 16 10 16 0 15 16 0
4 E 0 15 96 48 64 0 0 16 0 0 16 0
LT 0 0 32 B4 80 32 0 32 15 0 0 0
6 G 0 0 0 Q 64 47 0 96 47 0 0 0
7 A 0 (4] 0 0 0 0 0 255 0 0 0 0
8 B Q 0 16 0 80 15 16 64 48 0 % 0
9 C 0] 0 16 0 16 16 0 143 32 0 3z 0
10 D 0 0 0 0 0 0 0 0 127 128 0 0
11 E 0 0 0 0 0 0 0 B4 111 48 1% 16
TRk dr 0 0 0 0 0 0 0 95 0 160 0 0
Table 2. The U.S. compaser’s probabilities.

On completion of the data entry, indicated
by entering an 0, this array is converted to an
array of probabilities in which 255 represents
certainty and 0 impossibility. The two tables
of probabilities below were produced from
about ten melodies each, the first by Strauss
and the second by an American composer.

Each rable can be stored in memory as an
array — although I used the Atom’s byte-
vectors to save space. In each table the last
note to be played is represented in the extreme
left column, and the probability of any note
following it is represented by the members of
that row. Thus, in the first example, the
probability that the note C2 follows Bl is
141/255 and it is impossible for the note C9 to

follow B1.
The second program uses the second table

of probabilities to decide on a series of notes,
playing and drawing them as it does so.

A range of notes

In this program, the subroutine between
lines 330 and 350 decides on the next note 1o
be played by choosing a random number
berween 1 and 255, and then looking along the
appropriate row of the table. The members of
that row are added together until the sum is
greater than the random number. The note
whose probability was last added to the sum is
chosen as the new note, which is played and
drawn on the screen.

The Atom’s speaker is connected to Bit 2 of
an ourpur port and a tone is produced by
Exclusive-Oring the port with 4. The speed at
which this is done determines the frequency of
the tone produced. The assembler routine at
line 80 does this; it is an exact copy of the one
from the Arom’s manual.

The frequency is determined by the contents
of the accumulator and the duration of the
note by the Y-register. These are calculated by
Basic before entering the machine-code
routine at line 310.

The numbers representing the frequency of
each note are stored in another array, and are
calculared from the fact that the time berween
successive blips of the speaker is 5%x+17
cycles, which at 1 MHz is (5"x+ 17)*10-6
seconds. The value of ¥ can therefore be easily
found. The frequencies I used are listed below
and are based on a middle C of 262 Hz.

Note Frequency Hz x
B 838 199
Cc 1047 188
D 1174 167
E 1319 148
F 1397 140
G 1568 124
A 1760 110
B 1976 98
c 2093 92
D 2344 82
E 2637 72
F 2794 68

The music produced by this program,
although far from random, rends to lose
structure over a long period of time. There is
some scope for improvement. For example, it
is possible 1o analyse three or more note
sequences instead of two, or to take account of
the length of notes. Much better results are
obtained when a programmable sound gener-
ator, like the AY 38910, is used.

{continued on next page)
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NEW 4K EPROM PLUGS STRAIGHT MACHINECRAFT
INTO UTILITY SOCKET FLASHING CURSOR
1200,600,300 BAUD CASSETTE OPERATING SYSTEM SO FTWA R E
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE.
Draw complex graphic shapes with one instruction FOR THE 16K ZX81
using our special "SHAPE" command
33 NEW COMMANDS 73T COCKPIT...............5.76 ZX GRAVITYRUN.......... 575
FRUIT MACHINE . 450 ROCKBLASTER............ 4.50
SHAPE N X.¥ — draw shape number N at X,Y LIFE . 3 450 AMAZON ADVENTURE. .. 450
BLOCK = draw block qf any size, any graphic mode WOHDSQUARE 400 ORBITER/HANGMAN ... 4.00
POINT — lestif graphic point set or clear ZXHEX . . . M/C ENTRY AND MANIPULATION .. 400
EMND supantlines wiveh Somdina ghien Sty ZX CESIL . . . COMPUTER LANGUAGE FOR SCHOOLS .....5.75
KEY — scans keyboard for use in real lime games DNA . . . EDUCATIONAL7 PROGRAMSET.................. 11.50
ZERO zero all basic variables
SCREEN set cursor 1o screen location (0 te 5111
debugging program command
— print strings in graphic modes FOR THE ACORN ATOM
monitor — memary change, Hex & textdump THESEUS . . .3D ADVENTUREIN 12K . . .NOF.P._.___._. 11.80
RENUMBER - including GOTOs and GOSUBs DEATH TEMPLE . . . ADVENTUREINZK. ....ooooeeiiiieinnen, 5.75
AUTO automatic line numbering SPACE ALIENS . HEC!UIRES JEONLY: o St
DELETE delete block of program lines BRICKOUT. THE WALL STRIKES BACK. 3K T3KG.......... 575
VERIFY verify pragrams after recording on tape DEATH PARK/HIGH-LOW/SNIPER . . . 12K . . . NOF.P.....5.75
PACK removes non significant spaces Pl R s e bl S b e e e 5.75
TOME — spund a note of any duration and tone MIRACLE. . FULL DISASSEMBLER IN 252 BYT ES” B

PLUS: READ,DATA RESTORE,BSAVE APPEND . TAPE. ..
BSTRG, CHAR, POP, VAR & BLEEP

Fits any size memory Atom

Full Decumentation included
NEW LOW PRICE £15.95 ALL INCLUSIVE
RUSH YOUR ORDER T0O: Ross Software
44 Premier Avenue, Grays, Essex RM16 2SD

Send £1 for documentation only
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Spectrum Software available shortly.
All prices inclusive.
Send 5.A.E. for further details or payment to:

MACHINECRAFT LTD.
P.0. BOX 2, COGGESHALL,
COLCHESTER CO6 1TJ.




The sole ZX81 agent for the
Arab World is interested in
software, publications,

add-ons, etc.
Don’'t miss this opportunity
— ACT NOwW!
Send samples of all you have to:

AUTCORAM

P.O. Box 147, Jeddah,
%4 Saudi Arabia, Tel: 6604212,
f\ Telex 402 276 Autoram S.J. 4

NEW FROM
CAMEL PRODUCTS

AN INNOVATIVE PRODUCT

FOR YOUR ZX81
Faster than a Floppy

Easier than an EPROM

MEMIC-81
HOW IT WORKS & WHAT IT DOES

This useful accessory for ZXB1 users is a 2 kilobyte (or 4KB)
memory module using chips fabricated in a remarkable
technology. When not actually in use, these CMOS chips can
be put into standby. They then take oni\,r a minute current to
retain the data securely. The Lithium battery fitted in the unit will
last for 5 to 10 years. Plug it into the ZX81 and flick a switch
and the data is ready for retrieval.

MEMIC-81 resides in the 8-12K area of 2X81's memory map.
This area is not directly addressed by Basic, but Basic programs
can easily be stored and retrieved by means of the tiny 12 byte
routine provided. This can itself be stored in CMOS, so that
Basic programs become available simply by entering PRINT
USR . . . Machine Code routines are directly accessible.

Clear User Notes, Application Notes, Program Example and the
necessary routines are provided with MEMIC-81, which comes
cased and with an extender card at the back.

For a picture of MEMIC-81, see Sept Y.C. page 122.

2kB MEMIC-81 £24.95+ VAT 4kB MEMIC-81 £29.95+ VAT

OTHER CAMEL PRODUCTS
MEMIC T 2kB Towerblock version for any Systemn E29.95 incl.
MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl.
PIO-81 B+ B Ch. latched Input/ Output ZX81 card £13.00 + VAT
ROM-81 2kB-8 KB ROM/EPROM Unit for ZX81 £14.95 + VAT

od

doe Mcroslectronees [td. (e Mmoo B Lombocke. (B4 T0Y B (0723) 14814

THE BBC MICROCOMPUTER
SPECIALISTS

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the BBC Micro of

the popular arcade game (32K).. o oo o o SO )
MAZE MAN an authentic version of the popular arcade game
(32K).. £6.00
BALLOONS a hlghlv ongmal game that S00M becomes compulswe
playing (32K} .. £6.00
DISASSEMBLER the memary dump routine includes a scrollmg
back in memory facility (16K),..... : . £5.00

MISSILE CONTROL, MAZE MAN Et BALLODNS
use the Keyboard or Joysticks for control

30+ PROGRAMS FOR
THE BBC MICROCOMPUTER

This Book contains program listings, with explanations and
tips on using the BBC Micro
GAMES UTILITIES GRAPHICS & MUSIC
‘ASTRO RUN' ‘FASTFINDER' ‘3D GRAPHICS'
Maost programs will run on Models A & B
Edited by C.J. Evans, various Authors.
A pair of cassettes with all the programs is available.
ISBM 0946190 00 3

BOOK £5.00 BOOK & CASSETTE SET £9.00

CASSETTE LEADS
for the BBC Micro

The BBC Micro comes with an incomplete cassette lead

7Pin Din to 2% 3.5mm & 1 2.5mm minijacks ................ £4.00
7Pin Din to 5Pin Din & 2.5mm mII'IIjEICk ................. S £4.00
7Pin Din to 7Pin Din . B A RO £4.00
7Pin Din PLUGS.. ... Two for £0.65
6Pin Din PLUGS l:far HGB socket]' .. Two for £0.65
5Pin Din PLUGS (360" for RS232).. . Twa for £0.65
RS423 LEADS
RS423 TO RS423 (BBC Micro to BBC Micro)
Allows two BBC Micros to “talk” to each other
Two metre cable. . et e e e e S PO
Four metre cable. . £65.00
TELEVISIONfMON TOH LEADS

Phono plug to Co-ax with high quality cable 3 Metres. . . £3.00
BNC Plug to Phono plug li.e. BEC Micro

to Rediffusion TVRM] .. B SR T

PRINTER GABLES
BBC to 36 way Centronics Type connector ...................£17.50
BBC to 25way D Type (forusewith RS232) .................. £9.B0
EBC to 40 way edge connector (Centronics 739) .............E20.00
TORCH to 36 way Centronics Type connector................E20.00
Blank C30 Computer Cassettes
Ten for £4.00
Computer graphics design pads 100 sheets ................... £4.00
BBC UPGRADE KITS

RAM UPGRADE (100ns}.. ; vove. £23.00
KIT A Pnrlter&lfﬂF"Dt‘t..._...........___...................... £9.50
KU B AN Ao POTE . e oe cmnn e om i me e e e e s iy RO
KIEC Senal VOB RGB. . .. . ... i e e E10200
KIT D ExpansionBus/Tube ............coccoiiiiiiinn it £7.50
Full Upgrade Kit .. s AL

All cumponents fuI'I spElelcaT.IDn

STAR DP8480 PRINTER From £250 Inc VAT
80 CPS : 80/96/132 COLS
BIDIRECTIONAL LOGIC SEEKING
TRACTOR WITH FRICTION FEED

CENTRONICS .. .F217.39 + £32.61 VAT = £250.00
RS232 . = ..£235.00 + £35.25 VAT = £270.25
High Res Graphlcs opm)n tn al!ow

BBC Screen UMPS ...« coeccsivawssmnmar mmisman on £15.00/£20.00

{24HR SECURICOR DELIVERY FOR PRINTERS £8.00)

VAT included where applicable
Send SAE for full Price List
POSTAGE: Add 50p on all orders under £10.00

C.Jd.E. Microcompuiers

Dept (YC), 25 HENRY AVE, RUSTINGTON,
W. SUSSEX BEN16 2PA. (09062} 6647
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‘THE BBC MICRD is one of the most impressive
machines on the market, and its capabilities
for music generation are much-praised.

That does not mean, however, that every
BBC owner can immediately plug in and start
emulating Gary Muman, though this article
will show you how to rake full advanrage of the
features that are present in the BBC's music
box.

We will now define the initial problems you
may encounter, and sce what can be done 10
overcome rhem, so that our micros can start
making pleasant noises.

There are two main hardware grumbles —
both easy to solve. Most BEC Micros emit an
annoying buzz from the loudspeaker during
hormal use. This is caused by signals from the
data bus being amplified. A 10Kohm resistor
across pins 16 and 15 of the 1MHz bus should
cure it — you can either fit a plug, or solder it
to the corresponding tracks on the PCBE.
Acorn will be doing this themselves soon.

Secondly, if the tinniness inherent in the
small internal speaker is restrictive, you can
connect an external amplifier of 50Kohms
impedance to pin PL16 on the PCB. These
modifications might affect your warranty, so
check with your local Acorn Service Centre.

Statement syntax

Moving on 1o documentation, I presume
that the Envelope and Sound statements are
now understood, thanks to the new user guide
and to previous articles such as that in July
Your Computer, but briefly, the Envelope
statement has the following syntax:

Pitch Amplitude
envelope envelope
Envelope n,1,p1,p2,p3, al,a2 a3, ad 1112
nl.n2,n3

where n is the envelope number — usually 1-4,
or 1-16 if not using tape filing in Basic: and 1is
the length of a time step — usually 1-127 for
pitch envelope repear. Add 127 if the pirch
envelope is not for repeat. The change of pitch
per step in the corresponding pitch parts is
given by pl,p2,p3 from -128 to 127. The
number of steps in each part of the pitch
envelope is designated by nl,n2,n3 from 0 o
255. The al,a2 give the change of amplirude
in artack, and change of step in decay parts,
using values from —127 to 127. The a3,a4 give
the change of amplitude in sustain and the
change of step in release, using wvalues from
—127 to 0. The t1,t2 are the targer levels for
amplitude at the end of the attack, decay parts;
0 to 126. And here, briefly, is the syntax for
the Sound statement:

d=dummy flag, 0 or 1

s=sync flag, 0 or 3

f="flush queue flag, 0 or 1

c=channel number, 0 to 3

a=amplitude, 0 to - 15 for envelope 1 1o 16

p=pitch, 0 to 255 for a music channel, or

0 to 7 for a noise channel

d =duration of sound 10 to 2550ms.

In BBC Basic sound qualities are
programmed using the Envelope statement as
shown above. However, a statement followed
by 14 parameters does not give much idea of
the sound it will produce.

The EnvPlot program, for 32K, allows you
to draw an envelope directly on the VDU by
moving a cursor around. Then you edit it,
sampling the sound produced. You define the
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SIAR OF SIA
SCREEN AN
HVING-ROO

Whether your musical tastes are heavy metal or Trapp

family singers the BBC Micro has something to offer.

This month and next month Chris Melville shows you
how to turn your BBC into a musical instrument.

pitch and amplitude parts separately on
separate axes.

EnvFPlot enables the user to start from
scratch and define both pitch and amplitude
envelopes on the screen. The program is either
in Picch Mode; blue background, pitch
envelopelaxes displayed, pitch envelope
information displayed at top of screen: or
Amplitude Mode, red background, amplitude
envelopelaxes, and amplitude envelope
information at top of screen when the user is

The two modes are interchangeable at any
stage, and if you re-enter either, vou will be
returned 1o where you left off. There is a
cursor on the screen which is moved about by
using the arrowed keys. You cannot move the
cursor anywhere that would produce out-of-
range parameters.

Presssing any funcrion key will rub ourt the
cursor and, when rhe function has been
executed, the cursor will reappear on the last-
entered point. All of the functions are

entering or manipulating the amplitude | foolproof. For example, you cannot Sound the
cavelope. envelope unless you have completed both
22l IST
LOREM C.MELVILLE 1982
110 ERROR HUM
12uTUZES
LIMODES: FROCINITIAL ISE: PRINT "YOU ARE MNOW RUNNING THE ENVELOPE-DEF INE PROGRAM,
SEE SEPERATE SHEET FOR IMEO. "5 BHITEEY TO -START....":X=[ET
14FROCAKES
1SVDUZT, 1827 4203
14REFEAT

1 PFROCCURSOM: FROCMIFE

1FUNTIL N

(R0 s Y
FEINTSTE® (INT (X
FE TLIRN
CRFORTION

£ wax

IQIFMECA PEX=0 ELSE AF%=0
S9IF N¥=0 Of NX=4 VDU, 12:
sFPROCWAIT (100) : WDULS, S: RETURN

PRINT"No

180N 0¥ GASUB S0, 58,304, 35,508,060, 74, Ja, 10

4,358,352
¥ OR NOT FEL GODIOAD
UNDL, =15, 100, 45 VDS, 12:FRINT"PARAMETER PRINT :=You can list the ENVE-LOPE
pParameters that are Atformed from your grapghs.This 1a oo wWay to store any

ELSE IFNL=7 AF%=—|
1 o X R = X s Y NN = B (NN SDSTERPSHK FH AN
- IZ:FPRINT"INFINITE SUSTAIM OFTION"®"¥ou may choose infi
nite. sustain for .t y sounded with FS dhit I} or allow=""it to decav norma
Liv,a%s given by RE iEpart of the amplitude envelope (hit N}M3
IOREFEAT: INFS=GETS: UNTIL IMF-s="N" OR INFE="1":UDUI2,5:RETURN
SELECT FITCH =+
g, 12 tPRINT® ™Yoo arde already in PITCH aode;numbskal 1! ": SOENDT , 1510, 3:F
IT (1500 VDULD, S RETURN
I7REM = DEL. LAST PORTION ROUTINE #

Last-portion to

a go

iR e duration paranets
21X/ 500 2 X=6GET

delete:S0UND 1,15, 120,95




SOSOUNDT . —15, 150, 5= MOVEXE (X ) o W% (MK Yz cenz—1 s PLOTT , X3 (NI, ¥R (NZ ) s RETURN

a1

AZREM =##k RESCALE ROUTINE skds

43S0UNDL . — 15, 100, 3:VDUS, 1 2: PRINT "RESCALE AXIS—Te pick axis type one ofi=""7nl
.¥ - Tm reecale the graph correctly.”’ ",y — Te scale a:sis bub not the graph.”"*
E — To "Forget™ this operation.™)

4AREFEAT: #FX15,0

ASOS=GETS:UNTIL es="X" (OR 0="Y" OR Df="x" OR @%="y" OR Q¥="F"

44IF PBs="F"VDULZ, 3 RETURN

AT IFOS="Y " OROs="+"REFEATCLS: INPUT "MAXIHUM Y-VALUE (S-83385) ", M:UNTILH:=SANDM
CATESL PN t=RMANT: PYR=INTM ELSEREFEATCLS: INPUT "HAXTMUM X-VALUE (E-TET) Y M UNTIEMS
aZANRT Fab s PXE=INT: FYEnYHAKL

4B IFNXsGBOTONS

ARRAD=0: FORD=1TOMS: TFE S " (R S =y PSE(Q) =INT (SEIRY S/ XMAXESPXL+ . 5) 2 FEY (2) »FNR
OUMD L (D) AR R s HAaE L YHAXESPY L) s PXY =XE A0 PYR (R =y (0) : BOTOS

SOPFL LR =EE (B : PEAI@) =57 (0 PN (DY =1NT { 4% (R) APXE=XMANLs. 5} 2 PV (@ = INT O e /P
FE=YMaRE+. S}

SITFRFXZ (R 2900 DRABRS (PYX (R ) 24

SENEXT: IFBAD CLS: PRINT "rD RESCAL
DTO&ZE

STEORG=1 TOME: X% 001 mFXE (0 ¢ Y3 IR =Y (20 1 FY QY =PFX (B} 1 ST Q) =P5X (8] NEXT

S50 YHAXE=FEL: YHALL=PY: VDUS: PROCSCREEN: VD29, 1825 4203 : RETURN

SSREN ###% DEFINE STEF DURATION w#=s

SESOUNDL . =15, 100, 4: REPEATVDUS, 12: INFUT" Enter gtep duration (1-127 eentisecs.
3 TARCIO, 2), STR: UNTILSTP »=1ANDS TP 128 STP=INTSTF

STIFE AFZ AND INT OO (T #XMAXE /RO ( A8TF=1) HODL 246+ 1) /5) 3254 SOUNDL, ~15, 20, 4: VDU
12 PRINT “REJECTED-this value couses the amplitudeenveloge to be longer than the

DURATION paramebter in & SOUND statement can take. "3t PROCUWALT (400) : GOTOSS
=0 E: PRINT Do you want the pitch envelope to play  ONCE,or to keep REFEATING
fentar 0O, &) an  REFEAT: O$=GETE: UNT LLO$="0"0R0F="R0RG%="r "OR0$="0" IFOt="0"0R0s=
o rETF=STP+1 27 RETURN: ELSERETURN
SSREM #xs#nw BEEF ROUTINE =wnwus
A0VDUS, 12+ 1F AF% AND PFX BOTO &% ELSEIF NOTEFX PRINT"PETCH i 2 [F NDTAFX FRINT™
and i
&11F MNDT AF%: PRINTAMPLITUDE":
AZPRINT" mnvelose incomplete’:SOUNDL,—15, 10, 5; PROCWAIT {1003 - RETLIRN
ATPRINT™ DEFRESE one of M.M.E to produce uﬂunﬂ M = produces HUSIC“*"N;B =
MOISE or BUZZ respectivliy"™"E = g ENIF thi= cperation’s::#FX15.1
SFRFEX 1S, 1
ASREFEAT: 0S=GETS: UNTIL Q%='"M" ORO$S="N' ORO4="B" OR 4="E":#FX15.0
SAHIF OS="E" RETLRN
S7IF INF =" N' DUPV*‘NszALEJ-xhn?”f?&ﬂ-\ua!k-laﬂdblﬂﬁ-lljﬂl ELSE DURYX=255
&SBIF QE=" CEELS LS SR SR (R (S) P ls)  Fid
Th,FiiBr 5% =¥ hﬂuNU&llql,P][LHf GUH_-hETu&ﬂ
HFIF OE="H"
FOENVELOFEL, =1P FEdl) Fx
1.PITCHE, DURY : SDUMD&1 0. — 15
T1BOTO&D
¥y
PEREM &% AMPLITLDE ENVELOFE +=
FaGrE=Za N1y ME=riks X IMAXK=XHATE: Y IMAXE=YHAK L XHAX K =AXHALL: YRALL=AYMALL
TEUDIIS, 1. 1. 19, 001, 0105 :500ND1 , — 19,20, 5: CLG: FROCSCREEM: VDULS, 1,35, 0505 17,0
L0 S, 12,29, 182 1005

FEIFNE< =4 BOTORG

FIPRINT™ AHELITUDE MODE" ' "You may now define an amplitude envelopein Eh
@ mame way.You can use the functionkeys,F7 returns you to prteh-define mode
(SFACE BAR TOD CONTINUE)Y;:X=GET

ORARS (FEXLDY) 2126 ORFSX IR =255 BAD=—1
E-Ead graph”:S0OUND 1.-1%5,50, 5:FROCWALT(100):6

™
T
m>

) FEASY BRI SRAZY BN TN, 00,0, FAI8) , aul: SOUNDRLIL,
» DLRY s GOTOA4

. = = THEFRINT "Mote that the first 3 sbages must have atotal length of less than 25
pirch and amplitude sections. All parameters 5 (20'the ofa wecond) or the corresponding  SOUNDstatement will have DURRTIO
entered are checked before they are accepted. N parameter out of range. (SFACE BAR...)"§:X=GET
- i S 7% CLS:PRINT"You have got the option of never-ending SUSTAIN by using FB at a
In Pitch Mode the Y-axis is labelled relative ny atage. - "Nobe that 'mever - ending SUSTAIN' means that the RELEASE section is
to f — which is the pitch used in the Sound nsver roached. (SPACE BAR. - ) "3 eET e
=1y 4 CLES:PRINT"Pact one is TACK! "Y“Fark two is ECAY"” "Part three
statement concerned. 15 SUSTAIM®' “Fart faur in RELEASE"" FRESENT FART: "%
When moving the cursor about, remember e e D
that the dotted line can have a gradient — SEPRINT™ T
given as P/STP at the top — of zero even when A
- . - = ) - - =l 1
it is not horizontal, since integer arithmetic BAEEINT®
and integer parameters cannot give totally R SDNE L, A e :
; X BSXs[NKEY (300) : IF Ni=8 BOTO F1 ELSEREFEAT: FROCCURSOR: PROCHIPE
accurate results. If the gradient of any section BYOND% GOSURTO, 38,24, 98,96, 60.94, 96, 32
& SOUNTIL M¥=8 OR O@sg:1F H RETLRN
is zero, then, when the computer Sounds that 91 PROCEUNET LOM: ONGY GOSURS0, 38,24, 78,58, &0, 74, 96, 32: IF 0%4=8 RETURN
art, there will be no pitch change. 92 IF D=2 GOTOD B8 ELSEGUTOTL
P 2 P g FIREM&S=AMPLITUDE HODE FUNCTION® »e
F‘ I . . t1 FAVIUS, 12 PRINT "You are already in @MPLITUDE eode-DOZY' " :SOUNDL, —15,%50,5: FRO
CWAI T {100) : RETURN
e atlve: Fltc 5 5 " 5 KEM &= I,L'ILH-'N II..I I-l'lLH HMODE *=+
The Y-axis is the relative pitch, the X-axis is 94 MR 2 R AT AYMEX S YMAXY. s XHAN =K AMAKA  YHAK =Y 1MAKL: W
E DULF 1,8, L0 LT, Oy ROCSCREEN: VDUZF, 1RTi 208 19,1, 4, 00 a5 o FE TURN
the number of steps. The actual duration of 2 SFRLH wr AMF. | NE *=
step depends on what you have set it as. it il et e e e
z L £ ots cocordingk a but Ieaves graph™"™" F = I i
The pitch envelope has three sections, for = operation. '
o SRREFEAT: *FX 15, 0
each section the computer needs to find the it 2 il s /¥ : i
' = S = 7 10008=GEET S IINTILOS=" X" O ey OF e="F" DR BE="y" OF Re="Y"IF Qe="F" VDU1Z
gradient, that is pirch/step; and its length in . S:RETURN ELSE [F Osnty® OR Di="y" GOTO11Z
= 01 REFEAT CLS:INPUT"Hax [T e et g = gt 14040 "M UNTILM>=T AND M ! =
steps to use in the Envelope statement. O A . T HEELD 1403:HaD0
Whether the pitch envelope keeps cycling 102 FORO=S TONG
- . 1O TEDS=" " EYE IO =XY (D) FEY (0} sFNROUND (FX{Q) e XMAX Y PXEY ELSE FRUIQ)wFAIQ) e PR
over is, of course; determined b? the wvalue CO) IR T (T CO) HAMAXE AP+ 5
chosen for the step length. In Amplitude IANEXT:ON 5N BOTD 105,106,107, 108
: X 105TF PEY (8} 20 DREFZI8)Y —lfq BAD=-1 ELSE IF PFRE(82=0 AND 53 (§)<>8X1{7) FEE(B}y==
Mode the Y-axis represents amplitude, the !
: 106 1F BRYLT) 30 ORFEXI7I<=1246 DR FA%(7) Py F00% ( (STP-13MOD12741) 71270 BAD=-1
K-axis represents steps. : ELSE IFFFZ(Tr=0 AMD SH(7)%38%(&8) PFZ(TI=—1
The parameters taken for the amplitude part 1OTIF PFEL6) »126 DREFHLG)C-126 OR PXLL6)#FXR/700% ((STP-1)MOD127+1) 31270 BAD=—1
f 1 hﬂ Odd ELEE IFFFE(&I=0 AND SXI&81<FSE(5) FRL IS =56N (ST (& -SH Sk )
of an envelope statement are $0Mewnat s LOBIE BEL(S) ~126 ORFFLI(S)I<0 OR PXY (5 #PXE/ /9004 ({STF=1)MOD127+11>1270 BAD==1 EL
and the system used by the computer can EELIEEFHEDIS0 ORISR B0 RIS ns
L = 109IF BAD CLS:PRINT M) RESCALE - bad graph.”:S0UNMDL,-15,50, 5; PROCWATT (1000 : GOT
cause amplitude envelopes to differ from the 058
. 110F0R0=S TO NArFEID)=PELID YR I =FXE (DY s MEXT
el havt.dIEan: |11 XMAx L= s VDUS: FROCSCRE ETURN
For this reason it is usually best to have a L1 ZREFEAT: CLS: INFUT "Enter y-valug (9-126) "HrlUNTIL M{127 AND Hi=%:PyisINT
horizontal sustain section otherwise the note Hz?’?g;é;ét:};ﬁ‘”m“
will fade quicklv due to inaccuracies caused l:-}" 1S IFOe=Y "By (D =¥ E (DY PR (0] sSEHROUND (FX (0} #PYE/YMAXE) (PSR (@) = INTISH D) wFY LY
the computer’s Sound software dealing only in i g el s L R S S T D Sl
Y P1SNEXT=0N. 9=N* GOTO115,117,118,119 e e
integers. (continued on page 57) (isting continued on page 57)
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VIC-20 ANALOGUE INTERFACE |

THE CLOYVALE VIC-20 ANALOGUE INTERFACE WILL
ALLOW YOUR VIC TO MONITOR TWO INDEPENDENT DC CR
AC VOLTAGE INPUTS AND TWO EXTERMAL TRIGGERS.
SIMPLE TO USE = IDEAL FOR PROJECTS, EDUCATION

2 CHANNEL VOLTAGE MONITORING EACH GIVING

eDC VOLTS: 0-2 VOLTS TO 0-30 VOLTS MAX RANGE

e AC VOLTS: 30 VOLTS MAX PEAK TO PEAK LOW FREQ

o OFFSET BIAS CONTROL FOR MORE ACCURATE
MOM&TDHING BETWEEN TWO VOLTAGE LEVELS WITHIN
RAMNGE

2 INDEPENDENT EXTERNAL TRIGGERS
ALLOWS MONITORING OF EXTERNAL SWITCHES
E.G. DOOR SWITCHES, PRESSURE MATS, RELAYS, ETC

2 CHANNEL PADDLE FACILITY
INDEPENDENT FRONT PANEL SELECTOR SWITCHES GIVE

DIRECT CONTROL INSTEAD OF VOLTAGE MONITORING. PLEASESEND ME .. .. .. ANALOGUE INTERFACES
ALLOWS INTERFACE POTS TO BE USED AS PADDLES FOR AT £43.64 EACH INCL VAT
GAMES, X-Y POSITIONING, ETC. PEP  2.00

0 N LY £37 95 | ENCLOSE CHEQUE/PQ TO VALUE OF =
. EXCL VAT, P&P

PLEASE INCLUDE NAME/ADDRESS/PHONE IN BLOCK CAPITALS
DEALER ENQUIRIES WELCOME PLEASE ALLOW UP TO 2B DAYS FOR DELIVERY

> CLOYVALE LTD UNIT 5 PLOT 1 INDUSTRIAL ESTATE

| F

&= (0983 854864 VENTOR, ISLE OF WIGHT PO38 1DX.

R R RO AR RO OO AR
TR OO OO OO ARTORCEARRIRRFARTRNR R RRERRERRERRRCRRRRRRVERARRARRVIVERIR VISR R AR RO

=i

SO OO OO T TR OCRANC A=

THE ULTIMATE
ADVENTURE AND

win \
SPEg'?F?UmEZXM TE‘\ (4 ,00
for only £9.95

R
Your eccentric father ‘E

has left 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 puzzle and
the prize is yours! Plus you will win two tickets
to the city of the secret KRAKIT™ vault

1. The first qualified antrant to be confirmed by the judges to have completed all

location. The prize money is increased the clues correctly is the winner.
= 2. Therewill be one winner only.
WEEI(IY. A t8|eph0 ne nu mbEr W|I I be 3. No parsons connected to Artic Computing Limited or International Publishing &
i i Software Inc. or their families are eligible 1o enter KRAKIT.™™
S.u ppi ! Ed, so VOU h ave the O pportu r”t_v to 4. This offer is not valid where prohibited by law.
find out ] ust how much you cou Id win. 5. Due to the confidential nature of KRAKIT T we regret we gre unable to enter
inte any individual correspondance. All the reguired information, including
* When ordaring please state how to claim the prize, is on the computer tape.
whather for Spectrum or 6. The winner will be required to sign an affidavit of compliance with these rules.

DON'T MISS YOUR CHANCE
OMPUTING TO WIN A FORTUNE!
396 JAMES RECKITT AVENUE Dealer enquiries
HULL, N. HUMBERSIDE, HU8 0JA welcome
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(continued from page 55)

The end of the sustain section determines
how long the note is Sounded for, although
the amplitude can reach 0 before this thus
effectively ending the note.

‘The release section does not have to end on
the X-axis, it is only its gradient that is needed
for the Envelope statement. Now for a
complete description of all the functions
assigned to the soft keys:

FO EnterPoint Enters position of cursor as
next point on current
envelope.

F1 DeletePoint Deletes last point entered.

F2 Parameters Gives completed envelope
as the Envelope and Sound
parameters needed to
produce it.

F3 RescaleAxes Used to rescale the x and/or
y axes. There are two
options: first, normal
rescale—in which the axis is
rescaled and any of the
envelope parts are adjusted
suitably; second, alternative
rescale—the axis is rescaled
but the graph shape is left in
the same position.

F4 Set Step  Used to set the length of a
step, and also whether the
pitch envelope auto-repeats
or not.

F5 Sound Env Demonstrates a completed
envelope in one of three
voices

F6 Amp Mode Enters program into
Amplitude Mode

F7 Pitch Mode Enters program into

Amplitude Mode

F8 Infinite Stn  Set any future notes with an
infinite sustain part — also
cancels it

FS Unused

Note also that Escape starts the program all
over again and so Break should be used to exit
the program.

T would like to offer two simple yet useful
tips for saving programs (especially long ones)
on cassette.

Because of the bugs present in the BBC
cassette-filing  system, it is a neccessary
precaution to Save programs several times in
order to ensure at least one will Load back. It
can be very boring sitting around waiting for
long programs to save so that they can be
saved over again, especially at 300 baud, so a
good idea is to type:

*KEY 0 SAVE “programname”
|MIMTIME = 0:REPEAT:UNTIL TIME =500|M
Then set your cassette recording and press soft
key FO say four times, one for each copy. You
can then go away and have a cup of tea — the
program will be saved four times with an
inter-program gap of five seconds for those
recorders with no motor control.

A much-criticised oversight on the BBC is
the lack of a Verify command, since *CAT is
not really the same thing. However if you try:

*LOAD "' 8000
then the computer will load the target
program from hexadecimal 8000 onwards,
which is, of course, read-only memory in the
BBC Micro. However, although nothing is
actually loaded into RAM, the machine still
thinks it is loading a proper program. It will
thus report any errors that occur, including
the corrupting of block 00 — the most
common of the cassette-filing system bugs.lll

{listing continued from page 55)

115IF FFYX(E) >0 DR PFXI{BI<=12&4& DR PSYX(8)>124 BAD=-1
“>PBE Ty PEX(B)=—1

117IF PFL(7) >0 OR PFX(7)<-124& OR PSZ(7)>126 BAD=-1 ELSE IF PFX(7I=0 AND PSXK(T)
LEPEN L&) PFL{TI==1

118IF PFX{&)>12&6 OR PFX(&)1=12&4 DR PEX (&) »1246 BAD=-1 ELSE IF PFR{&)=0 AND FPSKY
&1LPPEX(S) FPEX(5)=86BN{PSL (&) =P5L (5]} )

119IF PFAI{S) #1286 OR PFL(S)<0O OR PEU(S) 124 BAD=-1 ELSE IF PFXi(S)=0 AND PSX(S)<
20 PFALIS)=1

120IF BAD GOTO10% ELSE FOR @=5 TO NE:FXI(2) =PFXIR): ShIGI=FSR{E) : YL L(Q) =PYL Q) NE
T

121 ¥MAXX=PY : VDUS: PROCSCREEN: RETURN

122DEF PROCINITIALISE: XMAXX=7&S: YMAXK=126: AXMAXE=400: AYMAX =126z #F K4, 1

123 VDU 28,0,4,39,0, 258202505070, 12

124 =FX11,30

125 #FX12,1

126%KEYO

127 #KEY]

128#KEY2

12F#KEYS

130#KEYS

151 %KEYS

L32RKEYS

13I3#KEYT

1I4=KEYS

13S#KEYS =

136  #KEY1O OLDIMMODES!MVDULR,1,5,0303 IMINL. IM

137DIM XX (B), YHIB) ,FX(8),S%(8) ,PXA(B) ,PYL(B),PFL(B) ,PSLIB) :FOR IXwOTOE: X% (1IN}~
Qe YU (I =0 FY (IR =0 S (T =0 NEXT

L3ANY=0: X¥=0: Y¥=0: DSTEPSK=0: FSTEFSY=0: 5TP=1:GK=1: Mi=4: AFY=0; PFA=0: INFS="N": PIT
CHi=12&

137 VDUZ3,224,224,224,224,0,050519,1,4,030:19,0,4,0103

140ENDPROC

141 DEF PROCCURSOR

142 VDUS zX¥%=X%INZ) +INT {200/ XFMAXA+1) ¢t DETEPSY=11 FSTEPSK=0: YX=YY (NX) : PROCINFO

143ENE=R0 YINK=YY

134 #FK15,1

145MOVEQ , Oz DRAWACD, Gz MOVED, =100 DRAKD, 100 BX=EET

145IF O%=137THEMXNY=XNZ+&: BOTOLIS1

147IF OXm13&THENXNY=ENL~4z GOTOLST

14BIF Q¥%m13FTHENYNI=YNE+14: GOTO1SL

147IF @%m13ETHENYNLImYNE-14: GOTOLS1

1S0IF (R¥%=—481 >0 AND (E¥X-48)<10 OX=QRK-48:G0T0 157 ELSE GOTOL44

151IF FHNEAD PROCREJECT: PROCINFO:GOTOLAT

15280UNDD, =10, 1, 1: FROCINFOZ: FROCWIFE

1S3PLOTZES, XNY, YNX

1SAMOVE XNK=4,¥NK{+4: FRINTCHR$2Z24

1SSRE=KNY : Y=Y ME

1566070144

1S7ENDPROC

1SBDEF FROCAXES:VDUS, 29,0505 : MOVELE2, 20: DRAW182, 820: IFGY=1THENDB=420: R¥n3Z: Bi=4
00 ELSER=100: A= ] BRe7 20

159MOVEL0B2, B: DRAW100, &

1&0FDRIZ=170TO107OSTER 100 MOVET Y, B+v1a: PRINT " s NEXT

161FDRIE=170TDIO7OSTERI00: HOVE LY, =4 FRINTETRECINT ({ IX~170) A200% XMAXL+. 50 s NEX

ELSE IF PFX(2)=0 AND PSX(8)

LR RV R

14Z2FORTX=AXTOBSZSTERPEO: HOVED, 1% : IFQ=100 Qem " E| SCEQS="F"; IFLX>Q Qf="F+"

148FPRINTESISTRE(INT ((I%-0=12} FEN#YMAXL ) s HOVELSES, Iz PRINT =" s NEXT

164VDUZT, 1825 @ : ENDPFROC

145

146DEF PROCREJECT: SOUNDL; =15, 100,5:VDU4, 12: PRINT"Nat allowed-outside parameter
range”; PROCWALIT (100} s VEUS: EMDFROC

14&7DEF PROCWALIT (TX) : TIME=O: REPEAT UMTIL TIME>TX:ENDPROC

148DEF FROCINFO: IF Ni<4 As="Pitch/step=":B$="Steps":CE#="P/Stp":1De="FPITCH " ELS
E AF="Amp./step =":B%="Amp. ":CH="A /Ctp":De="OMPLITLDE"

165D, 12: PRINT*CURSOR TAB{1R, 00 50%5" envelope"iTARIO, 103 "Fart ="r
*Bs; " ="*"Step time = "3 (STP=-1IMODIZ27+1:" cs."1TAR(IF);"Fitch repeat :

STR>127 FPRINT"OFF"; ELSE PRINT"OM":

170 IFN%=0 OR Ni=4 GOTOD173 ELSEFRINTTABI1F, 1)i"Point"sTREI19,2) iC¥; TAB(1F, 305 B
35

171 IF N¥<d4 THEW @=0 ELSE O=3

172 REPEAT O=0+1:Wi=20+(0 MOD3) #S:PRINTTABIWE, 1) "=";0 MOD4; " TAB (WL, 2) iF% (R
13 TABIWE, 3} §SE (0t UNTIL 2=NX OR Q=7

17IPROCENFOZ: ENDPROC

174 DEF FROCWIPE:MOVEX%—4.Y¥X+4:GC0LY, 0:PRINTCHRS224: GLOLS, 1: MOVE XX, YH:iPLOTZ, X
FANEY, YR ONE) : ENDFROC

175 DEF PROCINFOZ:VDUA:PRINTTABC(1Z2, 1) i NXMODA+1; TABLLZ, 2) sFSTERFS®: "
31iDSTEFSHs " "5 :VDUS:ENDPROC

175DEF PROCSCREEM:CLS: PROCAXES: MOVED, O: IFNY=8 THEN @=35 ELSE G=NiDIV4=4

177FOR0D=0 TO NZ:DRAWXMIE), Y () : NEXT: ENDFROC

178 DEF FNROUND (X)=INT (ABS (X)+.5) #SGNX

179 DEF FNBAD:ON NX+1 GOTO 180,180,180,180, 182,185, 188,191

180 PDSTEPSE=INT{ (XNE-XLINE) ) /F00*XMAXE) : IF PDSTEFSK<=0 OR PDSTEPSX>25E THEN =
=1

181 FFSTEFSY=FNROUND [ (YNE=Y% (NX) } A400%YMAXY /FDSTEFSYK) = IF ABS (FESTEFSY) »124 THE
N ==1 ELSE FETEFSX=PFSTEFSL:DSTEFSU=PDETEPEK: =0

182 VH=INT (XNL/F0O0rXMAXE )Yz IFVEC=0 OR Vi {(STRP=11MOD12F+1Y 21270 =-1

18ZIF YNECO OR YHNEZ720 m=] ELSE FOSTEPSK=INT (YML/T20#YHANE+.5) : FFSTERFSK=INT (FD
STEFSK/VA+.5): IF FDSTEFSYX< >0 AND PFSTEPSL=0 PFSTEFSK=1

185IF ABSFFSTEFS%>12& ==-1 ELSE FSTEFSK=FFETEFESL: DSTEFSE=FDETEFPSL: =0

185 WE=INT { (ENE=XE{NE)) /008 XHANYL) : IFWE{=0 OR (VE+R) * ((STP-1)MODLI27+1) *1270 =
=1

18&8IF YNZ<LO OR YNA>F20 =-1 ELSE PDSTEPSK=INT (YNL/720#YMAXYA+.S5) tPFSTERPSK=INT COY
NE=YHANLY ) A 7208 YMARL WL, 5)

187 IF PFSTEFSXL=0 AND PDSTEFSYL<:SY (D)
LESE GOTO 184

188 Ur=INT { CXNX=XX(NX}) A FO00xXMAXL)  IFUKC=0 OR
0 ==1

18%IF YNE<O OR YWAYHINZ) =-1 ELSE FPDSTEFSK=INT (YNX/720=YMAKY+.5) :PFSTEFSA=INT
COYNE=YHANKY ) S 7208YMAXA/UE+. 5) : IF PEFSTEFSK=0 AND PDETEFSY<:BWN (&) PFISTEFSZ=—=1

190IF PFSTEFSE<=12& OR FFSTEFSK»0 =-1 ELSE FSTEPSK=PFSTEPSK:DSTEFSX®=FPDSTEFSX:=
")

191 IF XNz<=Xz(Ni] ORF YNZ>YZ(NZ) OR YNA<O =—1 ELSE PDSTEFSA=INT (YNL/TZO*YHAXV+
.S} :PFSTEPSYL=INT ( (YNE—=YX (MK} / F20YMAXES C OINE— X3 INEY D SR00=XMAYYE) +,.5)

192IF PFSTEPS¥<=12& ==]1 ELSE FSTEFSY=FFSTEFSL:DSTEPSY=PDETEPEX:=0

1$SDEF PROCFUMCTION:PROCINFO:VDU4S, 30:FRINT"You may now use =rm any. of FO-F%

Sy MAITIMG: -« x - "3 VDS
194#FX15, 1
195 QX=GET-48: IF Q%<2 OR D%>10 EO0TO194 ELSE ENDPROC

"iTABLLZ,

PFSTEFPSY=SGNIFDSTEFSE=SX(5)11: S0TO 184 E

(VEAWEHUR) # ((STP-1)MODIZ7+1) ¥1 27
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ZX81 Spectrum

MANAGEMENT GAMES
Airline — £5

Can you compete with British Airways? You must decide on the
number of aircraft to operate, whether to buy or charter, whether to
enter into a loan or a fuel contract and the levels of stafflng and
maintenance. Problems encountered are tax demands, strikes,
cancelled flights, hijacks and aircraft crashes.

Autochef — £5

As MD of a Cetering Company you must negotiate for leases,
decide on menu prices, level of wages, advertising and dividends.
Each year you must predict the inflation rate. You are also given
options on consignments of wines and food and loan contracts.
You will be made to resign if you are not successful. There are 3
levels of difficulty.

Print Shop — £5

You own a small printing company and are required to decide on (a)
the number and type of staff you employ and when to increase or
reduce staff (b} the amount and type of paper you stock (c) the week
in which work is schedules (d) the guotation for each. Are you an
entrepreneur? Test your business acumen to the limit! There are 3

Spectrum

Fast Action Games

ia Machine Code ZX81

TREASURE HUNT (Spectrum) Explore one of the 29 mazes in search
of treasure and grab as much asyou can before the time limit. This game
can be played with or without moving obstacles; with one player, two
players in opposition, or two playersin partnership; 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,
continuous on-screen scorng.
UFO (16K ZX81) A fast moving space game in which you must defend
the Earth by destroying all the UFOs and spy satellites while your
moving force field gradually gets wom away by the alien bombs.
TRAP (16K ZX81) You control a moving wall and try to surround your
opponent (computer or human) before he surrounds you. There are 3
speeds and games can be played with a border or wrap around screen.
£4.95 PER GAME ON CASSFTTE

levels of difficulty.

Business Model Modeller X £8

This is a very User Friendly business modeller. It does not have the
flexibility or the complexity of Micromodeller. However it does
provide managers with a useful business tool and an introduction to
modelling. The model shows thé profit sensitivity and the
interaction of the pertinent marketing and production factors of a

mn FREEPOST

(no stamp required)
SOFTWARE CAMBRIDGE CB37BR

Tick games required O X-MEN
[ TREASUREHUNT [ UFQ

e [ HUNT L1 TRAP
All Programs include detailed instructions and need 16K g
DISCOUNT: £1.50 for two; £3 for three; and £5 for four A A TGS, e e oo 0 i TR NS T
ADBRESS. L oot

DEPT YC
CASES COMPUTER SIMULATIONS

;
8%/ ’ 14 Langton Way
= London SE3 7TL

/«* INSTANT IMAGE TRANSFER TO ZX SPECTRUM
RD DIGITAL TRACER £49.95 The high resclution colour graphics of The ZX

pectrum permit accurate presentation of complex
or irregular images — maps, technical drawings,
: even personalities. But entering individual co-
it ordinates for unusual shapes can be tedicus 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,
s for engineers, architects and technicians, even for
o budding Leonardos! Designed for use with the ZX

Sz 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 Laborateries. 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 instnictions on
Send to: RD Laboratories, Dept. YCN, 5 Kennedy Road, Dane End, use.

Were, Herts. SG12 OLU

Avessmmen— 0
LTS

(unretouched
printouts)

. RD DIGITAL TRACER(S) at

Please send me . ...
£49.95 each. I enclose pc:yment ol £

amprpe ALt S G fa e N i 5L A S e B iy

R D Laboratories

| 5 Kennedy Road, Dana End, Ware, Herts. SG12 OLU

[OS20]1 B4380

RD Laboratories” policy is to bring sophisticated computer techniques to low-cost
cemputing; RD Laborateries therefore maintain the rightto amend specifications
at short notice. Please send stamp for further details of the RD DIGITAL
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and
control.
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If snowdrops and Spectrums are among your favourite things, these valuable
machine-code routines by Jeremy Hall will help improve your micro’s sound-
producing ability. Impressive noises can be produced to rival the machine-code

routines used by software houses.

WITH A LITTLE knowledge of machine code
and of how the Spectrum produces sound,
some quite impressive noises can be produced,
despite its limited sound facility.

The Spectrum produces sound by sending a
series of clicks to its internal loudspeaker. The
time interval between each click, and hence
the pitch of the note, is dependent on the value
held in the HL register pair of the Z-80. The
higher the value stored in HL, the longer the
interval berween clicks, hence the lower the
pitch of the note produced, and vice versa.
The length of the note produced, that is, the
number of clicks, is controlled by the value
stored in the DE register pair; the larger the
nurnber, the longer the note.

Having set these registers to the reguired
values, it is then simply a matter of calling the
sound-producing routine in the Basic ROM.
This starts at address 03 B5 hex, 949 decimal.
Program 1 demonstrates this idea very simply,
and figure 1 shows the machine-code mne-
monics of this program. Try changing some of
the values of HL. and DE in this program by
altering the Data statements, but before you
do this, save the program on cassefte in case
you crash the system.

It probably will not take you very long to
tire of program 1 and you will want 1o move
on 10 some morc interesting sounds. This is
where program 2 comes into it; fizure 2 shows
the machine-code mnemonics for this pro-
gram. Register B is loaded with the number of
times that the whole sound is to be repeated.
Try loading it with 1, that is change the
second number in the data statement from 10
o 1.

HL and DE are set to the required value and
the sound routine called. On returning from
the routine, DE is loaded with 16, which is
then added ro HL to increase its value, and
lower the pitch of the nexr note. The sound
routine is then called again, and this process
repeated 255 times. Register B is then decre-
mented and if it is zero the program will end
and return o Basic, otherwise the whole pro-
cess will be repeated. Note thar registers HL
and BC must be saved by it.

In the final program, program 3, the
machine code held in each data statement is
based on the previous program, but with
different values of HL and IDE in each case.
Enter the program exactly as shown, with the
correct number of zeros after each Data state-
ment. These zeros are used as padding to
make each routine 30 bytes long and thus
make each USR address easier to remember —
32400 to 32430 and so on. Try experimenting
with the values of HIL. and DE again; you
might be surprised art the results. ||

Programm 1. 10 CLEAR 32499
20 FOR a = 32500 TO 32509
30 READ n : POKE &, n
40 NEXT a
50 DATA 17,128, 0
55 DATA33.,0,3
60 DATA 205, 181, 3
85 DATA 201

100 RANDOMISE USR 32500

SOUND OU

10 CLEAR 32459

20 FOR a = 32500 TO 32529

30 READ n : POKEa , n

40 NEXT a

50 DATA 6, 10, 197, 33, 15, 0, 17, 20, 0, 229
205, 181, 3, 225, 17, 18, 0, 167, 237, 90,

1285, 254, 255, 32, 237, 193, 16, 230, 201, 0
60 RANDOMISE
USR 32500

Program 2.

10 CLEAR 32399

20 FOR a = 32400 TO 32549

30 READ n: POKEa,n

40 NEXT a

50 DATA 6,3, 197, 33, 15, 0, 17, 40, 0, 229,
205, 181, 3, 225, 17, 4, 0, 167, 237, 90,
125, 254, 956, 32, 237, 193, 18, 230,
201, 0

60 DATA 6, 20, 197, 33, 0, 3, 17, 1, 0, 229,
205, 181, 3, 225, 17. 16, 0, 167, 237, 82,
32, 240, 193; 16, 233, 201, 0,0, 0, 0

70 DATAS, 5, 197, 33, 15, 0, 17, 40, 0, 229,
205, 181, 3, 225, 17, 16, 0, 167, 237, 90,
125, 254, 255, 32, 237, 193, 16, 230,
201, 0

80 DATA 6, 2, 197, 33, 0, 6, 17, 5, 0, 229,
205, 181, 3, 225, 17, 8, 0, 167, 237, 82,
32, 240, 193, 16, 233, 201, 0,0, 0, 0,

90 DATA 6, 50, 197, 33,0, 1, 17. 1, 0, 229,

| 205, 181, 3, 225, 17, 16, 0, 167, 237, 82

32, 240, 193, 16, 233, 201, 0, 0,0, 0

100 RANDOMISE USR 32400

110 RANDOMISE USR 32430

120 RANDOMISE USR 32460

130 RANDOMISE USR 32490

140 RANDOMISE USR 32520

CTRUM

160 GO TO 100

Program 3.
Mnemonic Hex Decimal Comment
LD DE, 123 11 7F 00 17 128 0 MNote length
LD HL, 768 21 00 03 = 03 Pitch
CALL 949 CD B5 03 205 181 3 Call sound
RET c9 201 Return to Basic
Figure 1.
Mnemonic Hex Decimal Comment
LD B, 10 068 OA 6 10 Repeat sound 10 times
PUSH BC C5 197
LD HL ,15 21 OF 00 33 150 Initial pitch
LD DE ,20 11 14 00 17 200 Mote duration
PUSH HL ES 229
CALL 249 CD B5 03 205 181 3 Sound routing
POP HL El 225
LD'BE , 16 11 10 00 17 160 Decrease
AND A AT 167 the
ADC HL , DE ED SA 237 90 pitch
(1 s iD 125 Repeat
CP 255 FE FF 254 255 265 times
JRNZ -18 20 ED 32 237
POF BC 1 193
DJNZ -25 10 E6 16 230 Dec B, repeat if not zero
RET 9 201 Return to Basic
Figure 2.
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e FOR n=1 7o
78 IF cigl=

IF £ iqgl=1 THERN
aiq n1+b!n}332
38 NEXT D
=1 IF £ (g =8 THEN

igid FPRINT PT £ P =
After Tone'

1@z BEER 1,358
1838 FPRINT AT B.&;
Efter Tope™

b e EUE E i vin
igdEd =~~I:Bl!-‘~t n= e
1958 LET —UaR UER
ige&E LET bink—PEEﬁ
1878 NEXT n

18SE RETURN

Za@aad REM draw graph
*@@q FoR = T4 =Z23i:

E@l@ FOR n=1 TL 175
ZBZE@ PLOT @.0

2838 DREW bBinl 2.8
=048 HNEXT n

| e § S

=z

S@le FoR n=1 TO LY
SE=Ee PLOT 127,

S@3@ DRAW aia.n) - 2,
S&E4G HNEXT D

=853 RETLIRMN

i@@EE REM wa::

A@3IH T ET =i HIBR
4RZ2ZE& IF FPEER ZoSEGEc
ABLiLE

AREE RETLURN

= REH soung analusis
i @ B .M _Edwards

ige InPUT “hNumbers pf worocs V09

o2& DEIM aino; 1753

25 DIM a%ino ;=83

S& DIMH {175}

S5 RIM cinol

a3 FoR =% T no LET ©ipni:=£8.:
NEXT o

4@ INPUT “Rhich sound {(i1-"; iRpD
‘ _|'!"] |l;q

b ET 2ig.nk=h
PET aig.ni=¢

INEPLT “Heoarad

1;}.a${

13E LET g fgr=3%

iiq SO SUE Zeed: GD BUb SEaE
i\ PRINT BT @&.,&;: DuUERr 1i: “"Press
TEE ED :ant,'r* tp tEefn™

323 BEEFE 1.8

i8S PRINT BT @,Q; OUuFER ;P ress
“rT toa font,rf tp ifeain®

i2@m IF INEKEY &= THEN GD TL 1Z&
4@ IF INREYS<:UCT BND INHEYSE >
=t THEN D TD IDB

iS@ IF ZEINHEEYZ="7" THEN GO TO 4@
iEm oh Sub 1EERe

iss =0 SUE Sobd

IS o BUiEe SReag

i7E DBINM dino3

iR FIR 32=%1 T no

1o FoR n=3 TO 23175

SEEx IF BBELS izim.ni-Lini; L3R THE
N LET dimi=dimi +1

218 MEXT b

Iz NEXT &

2= LET iomw=333%

235 LET wmwor=8

24 FOR =% 70 RO

S5FE IF S2ind ciow THEMN LET mmor=i.
LET iLow=diin:

SERE NEXT n

272 PRINT BT 12 . i@:agiwos:s :
=El =0 T 128

323 STOR
1EEGE REM snier soun

(=}
DOUER 1:"Speak

DUER 3: v Speak

\‘lrnu
=EZEEs

m.ﬂ-
~|
ok
]
e
Iy
2
~
i

BEFORE ENTERING the main Basic program
the machine-code routine should be entered
using the following Basic program.

10 FOR n=USR “r" TO USR "u”

20 INPUT a

30 POKE n,a

40 NEXT n
After entering the program, type Run and
press Enter, then enter the numbers in the lefi-
hand column taking / as Enter. The
mnemonics are included for machine-code
enthusiasts.

33/66/92/ LD HL,{5C38}
620/ LD A00
119/ LD {HL),A
6/255/ LD B,FF
219/250/ IN A, (FA)
264/285/ CP FF
40/1/ JRZO1
52/ INC {HL)
16/247/ DJNZ -9
201/ RET
0/0/0/0/0/0/0/ NOP {*7)

The machine code acts as a crude [regquency
counter by looping round 255 times and
adding 1 to the location 23608 each time it
hears a noise through the car socket. We are
therefore left with a number between 0 and
255 at locarion 23608 each time we call the
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routine. This number will correspond to the
frequency and, to some extent, the amplitude



of the sound entering the éar socketr when the
routine was running.

To use the program you will need some kind
of input to the ear socker; you could use a
radio or a cassette recorder. To use the main
Basic program you will need some way of
connecting a microphone 1o the ear-socket, via
an amplifier so that the computer can analyse
your voice dynamically — as you speak.

Sound source

To use the program, plug the ear lead on the
Spectrum into the ear lead of your sound
source as shown in the diagram, figure 1.

If you want to see the program working but
cannot connect a microphone [0 your
Spectrum, then Enter the following short
Basic program.

10 FOR n=1TO 175

20 LET a=USR USR "1
30 PLOT O.n

40 DRAW PEEK 236080
50 NEXT n

60 CLS

70 GOTO 10

Type Run and Enter and gradually turn the
volumn of your sound source up until you see
a fine bar graph across abour one guarter of
the screen; your computer is now displaying

Ear

ZX Spectrum

Frgure 1.

Sound
|Source

TALK TO
YOUR

If the strain of pushing
keys is telling, J D M

Edwards’ program lets
you sit back and relax.

SPECTRUM

the sound that is going into the ear socket.

If you can connect a microphone to your
computer then try this Basic speech-analysis
program. After entering it, type Run and
switch on your microphone. Enter how many
words you want — I suggest two for your first
try — then enter which word you want to enter
first. You shold see the words “Speak after
tone’” appear, accompanied by a beep.

The machine will then wait for 2 sound in
the mike before it starts inputting information,
50 you can take your rime before saying your
word after the tone has stopped. When you
have said your word, sit back and wait until
the machine asks for the npame of the word.
After entering this you will be given two
graphs at the moment identical and will be

GREEN
. VIDED

LPRINT

Pra ol

EY |
LW EXP
Kot
Awiyar,

BLLat ik

asked if you want to learn or continue. Select
learn and you will again be faced with the
prompt “Which sound?”. This time enter 2
and repeat the process. For better results
repeat each word several times — not on the
same analysis, but respond with each number
several times to the prompt. This will be
averaged out to provide a more accurate result.

Word matching

Having repeated each word several rimes,
respond with Continue to the prompt and say
one of your words after the tone. The
Spectrum will sort through its files and print
the word nearest to yours. Although slow, this
method has a good success rate and could be
rewritten in machine code to save rime.

YOUR COMPUTER, NOVEMBER 1382 61



DRAGONS
SIGHTED

IN LONDON

L=, DRAGON32

iy

THE BRITISH MADE 32K HOME
COMPUTER

oty £173 ...

ONLY

THE DRAGON'S TEETH

32K RAM expandable to 64K: 9 colours: advanced B809E
Microprocessor: 5 octaves of music: Professional guality
keyboard: Plug in sockets for printer, joysticks, cassette,
games cartridges: Expanded Microsoft colour Basic: 160
page Basic manual: A growing library of the best games
and applications Software.

If you want to meet a Dragon,
Phone us today! 01-633 9611

S.W.WINTER & Co.Ltd.

101 WESTMINSTER BRIDGE RD, LONDON SE1

Please supply:

DRAGON 32  £199.50 each
S _ JOYSTICKS £19.95 each
MNEW Wintersoft Dragon cassettes.

Dragontrek £5.99 each
Artist’s Designer £5.99 each

CARTRIDGES:

GHOST ATTACK  £24.95 each

—  BESERK £19:95 sach

CASSETTES:

DRAGON GAMES SELECTION £7.95 each
— QUEST £7.95each

Phore for the complete list of cassettes & cartridges.
Prices include VAT — Add £4.00 p&p per Dragon & £1.00
pEr accessory.

Payment by Cheque or P.0. please.

Narne —
Address - . -

COMPUTER SHOP IN

WEST WALES

BBC COMPUTERS
Model A — £315.00
Model B — £399.00

MACHINES ON CONTINUOQUS

DEMONSTRATION
Acorn authorised A/B upgrades — £106.00.
Price include same day installation and testing
fby appointment). .
"Due soon — disc and speech upgrades.

ATOM COMPUTERS
From £129.00 for 2K RAM
Extra RAM £2.50 per 1K
ZX81 — Now only £49.95
16K RAM Packs — £29.95

SEIKOSHA GP100 PRINTER
— £212.00

C12 Computer Tapes — 48p each, £4.60 for 10.
Software by Acornsoft and Bug-Byte
Computer books
Computer cables and accessaries
Wide range of electronic components
Price includes VAT. Carriage extra at cost.

Our range is continually increasing but vou are
advised to phone for current stocks if travelling far.

CARDIGAN ELECTRONICS

Chancery Lane, Cardigan, Dyfed
Tel: 0239 614483

(Glosed aff dey. Wednesdry)

The
SPECTRUM
Games
Companion

ISBN: 0 907211 02X
PRICE: £5.95

by Bob Maunder

Available
NOW!

LINSAC vc)

68 Barker Road,
Middlesbrough TSb 5ES
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. more mystery and excﬂement on your Spectrur;x.
as Eddy the electnc:cm tnes to thwart- the ghostsf.,




ALL THE PROGRAMS in this series of articles
will run on a 1K ZX-81. In fact if you have a
RAM pack you will need to remove ir, or reser
RAMzop to less than 3.25K.

The first essential when producing a games
program is to set up the background display,
With the 1K ZX-81 the display file is
collapsed, so it is impossible to Poke the
characters into the display. Therefore one
must first set up a display file of the size
required.

In machine language there is an instruction
RS5T 10 — D7 hex. This is a very important
instruction on the ZX-81: it is only one byre
long and instructs the computer to print a
character, held in the A register, in the first
free space on the screen. If you look ar
program 1 you will see how this is done.

16514 3E1C LD A, 1C CHR$ 0
b7 RST 10 Print it
c9 RET RET TO BASIC

1 REM Y0 NOT TAN
2 RAND USR 16514

Program 1.

With the demonstration programs I to 5
there is no need for a hex loader, since they all
can be keyed in. Keywords are emboldened:;
Some keywords such as Copy are entered by
typing Then Copy and erasing the word
Then.

The 0 in program 1 can be replaced by any
character available from the keyboard. The
character will be printed in the first available
print position, thar is 0,0.

Program 2 demonstrates how to print up to
255 characters consecutively on rhe screen
using the instruction DJNZ-10 hex. This
instruction carries out two operations; it
reduces the number held in the B register and
jumps a specified distance if the number is not
zero. In this case it will jump backwards —3
places FD hex. FF is -1, FE is -2, FD is -3
and so forth. The maximum number of places
forward is 127 and backwards is 128,

16514 3E1C LD A, 1C CHR$ 0O
06 FF LD B, FF Load B with 255
D7 RST 10 Print a CHR
10 FD DJNZ-3 Reduce B by 1
and if not zero
then go back to
print a CHR
(01} RET RETURN TO
BASIC
1 REM ¥0 & COPY NOT CLEAR TAN
2 RAND USR 16514
Program 2.

If more than 255 characters are required
then either repeat program 2, or use program
3 which enables a full screen to be set up.
With this program the HL register pair is used
because it can hold numbers greater than 255
— a full screen requires 726 characters. It
works in a similar way to program 2, excepr
that the check for HL zero is made using the A
register. The A register is loaded with the
value held in the H register and then an Or L
operation is carried out on the A register.

This simply means that if H is not zero, or if
L is not zero, then the result is not zero. But if
H is zero and 1. is zero, then the result is zero.
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This result can be used 1o jump forwards or
backwards.

In this case, the jump is backwards to reload
A with the character to be printed and
continues until HL is zero.

The quotation marks after the 5 are a shift Q
and the P before the 4 is an inverse P. The
direct command is necessary because 7C is not
available from the keyboard. However, not
many games programs use just one character
as a background. A method of printing more
information on the screen is shown in program
4, where the word “Hello” is prninted. This
works in a similar way to the Basic

10 LET A% = “HELLD"
20 PRINT A

The first step is to set up Hello as Data to be
read, then printed, one letter ar a time. The
word Hello in program 4 is held ar the start of
the Rem statement. In other words, address
16514 holds the lerter H, 16515 holds E,
16516 holds L, 16517 holds L and 16518
holds O. HL is then loaded with 16514 — thar
is, it points to the first letter to be printed. The
B register is loaded with 5 — the number of
letters — and the A register is loaded with the
contents of the address held in the HL register
pair.

So the first run-through prints the letrer H.
The HL register pair is then increased by one
to point to the letter E and the B register is
reduced by one. A check is made to see if B is
zero and, if it is not, a jump back to load A
with contenrts of address held in HL is made.
This process continues until all the letters are
printed, thar is, until B=0.

The final demonstration program shows the
memory economy available with machine
language. It will print our an eight-by-eight
squares checkered board and does the same as
the Basic program:

WLETAS="EB R R NENE"

30 FOR A=1TO 4

40 PRINT A% (to 8)

50 PRINT AS (2 to0)

60 MEXT A

This program uses two counters: the B
register to count eight characters per line and
the C register o count eight lines. To save
memory, the C register is also used to select
the start of Data to be printed. Each board line
either starts with a black square or a grey
square and so only nine squares need be stored
as Data.

The start address of each line is then 16514
and 16515 alternately. The start is selected by
looking at Bit 0 of the number held in the C
register, if it is 0 then the start is 16514 and, if
it is 1, then the start is 16515. Bit 0 is the first
number of the binary notation of the hexa-
decimal number and runs as follows:

6=0110
5=0101
4=0100
3=001
2=0010
1=0001
0=10000

So you can see that with each run through of
the program bit 0 changes from 0to I to O etc.,
$0 that the start of Data changes from 16514 to
16515 to 16514, and so on.

The listing for the programs will look a little
strange after the direct commands because of
the hex 76 Newline character and the 7E
character, but do not worry — the machine
code is still there, as is line 2. Just the
computer to list line 2. The grey squares are
all graphics shift A.

Now to rackle the display for the Frogger

16514 2D 2A 31 3134 “HELLO" DATA

218240 LD HL, 16514
{40 82)

06 05 LD B, 05

7E LD A{HL)

D7 RST 10

23 INC HL

10 FB DJNZ =5

Cc9 RET

T REMHELLOS E RND & K ?
NOT 7 [ CLS TAN
POKE 16524,126
2 RAND USR 18519

Program 4.

LA

8=1000
T=0111
16514 21 Co0z LD HL 704 dec Load HL, 704
3E1C LD A, 1C CHR$ 0
D7 RST 10 Print CHR:
2B DEC HL
JcC LD A, H
1213] OR L
20 F8 JRNZ If HL not zero, then jump relative —8
ca RET Return to basic
1 REM 5" YONOTF ? B 4 SAVE TAN
POKE 16521,124 Direct command
2 RAND USR 16514
Program 3.




program. The technique used is exactly the
same as program 4, in that the display is held
in Data form and is printed from Data to the
screen. Because of the length of this program
it is necessary to use a hex loader Basic
program to Poke the machine code into the
Rem statement. So to start, type the Basic:
FAST
1" REM 255 Os

16514 08 80 08 80 08 DATA
80 08 80 08
OE (08 LD C, 08
21 82 40 LD HL, 16514
06 08 LD B, 08
TE LD A, (HL)
D7 RST10
23 INC HL
10 FB DJNZ -5
3ETE LD A 786 Print N/L CHR
D7 RST 10 after each row
(1]0] DECC
c8 RET Z If eight rows return
to Basic
CB 41 BITO, C 2 REM 255 (s
28 ED JRZ -19 10 LET X =16514
21 83 40 LD HL, 16515 | | 20 LET As=""
18 EB JR =21 I 30 IF As=""" THEN INPUT A%
=1 1=l =l = - ! |40 IF A$="5" THEN STQP
1 REMENEEEMEEG : 55 & RND | | 55 poKE X, 16 CODE A$ + CODE A$(2) -476
P®EE? NOT 7 (CLS Y? NOT $ COS ACS 60 PRINT AT 11.0: X: ““= AS (1 TO 2)
INKEY$ C GOSUB 5 | RND / FOR 20 E_ET){=}(+1” LR
POKE 168530,128 Direct commands 80 LET AS=AS (3 TO)
POKE 16536,118 Direct commands 80 GOTO 30
2 RAND USR 16523 RUN
Program 5.

To save ryping our Rem starements, type line
1 then Edit it. This will take a second or two
to bring the line into the Edit position. Then
change it to line 2. The first Rem statement is
used to hold the machine code to print the
display; the second Rem statement is used to
hold the machine code to make it move.

At each input prompt enter the hex numbers
as listed. These may be entered in barches of
up to 10 pairs, but remember there are no

spaces between the codes. After inputting code

! 32 hex at address 16768 enter S to stop the

Basic program and change to Slow mode.

Edit line 10 to read

LET X=16775
and Save the program for use with next
month’s article.

To check that your machine code is correet,
change line 10 to

RAND USR 16702 . POKE 16819, 201
direct command and delete lines 20 to 90.

Now enter Run, and you should have a
stationary display for the game.

The object of the game is to hop your frog,
an inverse *, across the road, avoiding all the
obstacles, to the safe middle island, then hop
on to the lily pads represented by 0s and logs
represented by mis and finally into one of the
four homes. Each home is represented by a *

The frog is controlled by pressing key 5 1o
go left, 8 to go right and 0 to go up. Each move
up is counted, and a time limit of 199 seconds
is given in which to fill all four home bases. If
a frog is hir on the road, jumps into the lake,
hirs the wall or floats off the screen on a lily
pad or log, then it is dead, and another frog is
given at the base line. You cannot hop the frog
off the screen.

The game finishes when all four home bases
are filled or when the counter reads zero. The
aim, therefore, is to fill all home bases in the
quickest time, with the least number of up
hops.

GAMES WRITING

of despair, Stuart Nicholls’ TRl
series on machine-code games
writing will lead you into a new
world of fast and flicker-free games.

5514 T6

i Get valus ;»tc-r" o on stachk and reduce
2D DECER by 1. I¢ wvalus 15 not zera_then
28 ED JRHZ 13 STore on = £
g6 11 LB 1L
vE LI:F. cHLY
7 FET 18
- 2 IHC HL throush Data.
quallty of A FE  DJHZ -5 S
1K zx-81 LT 2A BC 48 LD HL (D-FILE) Firnd start of D-FILE and pcil
25 L I %0 set pos 1 8,
= a5 8% Frint + il #= erw fourth
prﬂgrams In 11 8% &0 colusn alonz tos of screen.
- 195 n‘l.'l'l k_i_ D:
Basic has pushed £1r Doy,
4 igF DJINE
VOU |nt0 the depths l6753 2R OC 48 LD HL {D-FILE) Find start of D-FILE and -\uci 228 to
il bC LD DE @@ OC {229 locate m lmH- oF BaSe— Lirme.

The Frogger program

¥
£l AnD WL, DE Srant in 4o repcezent froo.
& 37 I CHL -F8 itore = ..u.c;.rned by fros at
IE o5 LI A, &8 address 15444, the orew shuare.
22 20 4@ LD (led492r- A
12 32 JR+3IZ Jumes inte ling & Rém ©0 Midress
1eEis
Gred LIHE 2 REM a% Thir Ftaus the Jues 15 To

®eturn to Basic
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a60BBLERS

PUCKMAN FOR 16K ZX81 :

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBELE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
PILLS” WHICH MAKE THE
MEAMNIES EDIBLE. BUT
NOT FOR LONG!

® MACHINE CODED FOR FAST ACTION

S EXTRA “"GOBELER” FOR 10,000 POINTS

@ 0N SCREEN SCORING

@ HIGH SCORE WITH “"ENTER NAME" FACILITY
@®UPTO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

g STEROIDS =

STAY ALIVE AS LONG AS POSSIBELE IN OPEN SPACE FILLED WITH FLYING ROCKS, [

SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

S EXTRA SHIP FOR 1,000 PTS ® FIRES IN ALLS
INOT A5 EASY AS IT DIRECTIONS
il ®INCREASING NUMBER
OF ASTERQIDS
®THREE ASTERDID SIZES
@ NASTY" ALIEN SPACE.
SHIPF (FIRES BACKI]

®MACHINE CODED FOR
FAST ACTION
® 0N SCAEEN SCORING SOUNDSI)
BHIGH SCORE WITH S 5HIP MOVES JUST LIKE
'ENTER NAME® FACILITY _ ARCADE VERSION
®LP TO 4 PLAYERS ®ROTATE LEFT/ROTATE
RIGHTITHALIST

THIS GAME IS JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95
MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO

THE SOFTWARE FARM DEPT B
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT

SPORTING FORECASTS

Professor Frank George, one of the country’s leading experts
in forecasting technigues, has produced the following
microcomputer proagrams based on his researches.

F4 FOOTBALL FORECAST
A pools forecasting program which uses stored team data
to compute the expected result of each fixture.
POOLPERM
Produces full perms according to amount of stake
and number of matches required.
H5 HORSE RACE FORECAST

A serious punter’s aid to sensible betting. Data is entered
from a sporting newspaper and the program
preduces betting recommendations,

A detailed instruction booklet accompanies each
program, Versions are available for:

APPLE 11 32K

PET 16K or 32K

SHARP MZ80K

TRS-80K 32K disk or 16K cassette
VIDEO GENIE 32K disk or 16K cassette
NEWEBRAIN

SINCLAIR ZX81 16K

versions under development: BBC; SPECTRUM
Bureau of Information Science, Commerce House,

EDUCATIONAL COMPUTING

W el
,recommended by
| educational

on the

ZX3]

| Fifty high-quality programs to turn your ZX81

No comparapje
collection
offers o mycp
for so fittle

L 2utherities | or Spectrum into a powerful educational tool.

e —————— And you don't @ven need fo know programming.

Almst il programs
work on t

& advice.

SPECTRU
—
All programs

fit 1K

Creative use of
graphics

Many innovative
ideas

Fully documented

Educare's

50

1K PROGRAMS
foe
PRIMARY

There are clear Instructions and planty of iips
le gabayond drill & practice

M the promole leerning through intecaction & scovery.

Includes: -
TORTOISE

A simplified
version of the
famous Turtle
programme

CODED MISSILE
Combines the
fun of arcade
games with
learning

EDUCATION £595 only

paperback 110 pages
Plus Spectrum supplement
Graph-piotter @ Histogram @ Simon-speli ® Sketchbuard @ Times-table @ Sets
Series-quiz ® XY-coordinates @ Count ® Equations @ Areas ® Guess-a-Volume
Angles @ Upstarrs-Downslairs @ Music-noles @ See-saw @ Wipe-out @ Spall
Temperaturz ® Clock @ Maoney ® Snake
Mastermind @ Number-shoot @ + 25 more E D UCA RE

et
Includes many
games

I A SIS S GRS ST S S S S SO
Please send me copies Educare’s 50.

To:
EDUCARE || enclose cheque/postal order for £
139a Sloane St-ilﬂama__ qu E i s |

S TAddess. T )

|
swixsay |
L

B e e L e
Let your child benefit early - Send now

High Street, Chalfont St. Giles, Buckinghamshire
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Gainsborough
House Hotel

AA *% 3 RAC

WEEKEND COURSES
IN
SINCLAIR BASIC

Why struggle with the book when you can learn basic and relax in
the comfort of a2 3 star Hotel.

Come and learn Sinclair Basic at a week-end “teach in"*. Friday
evening to Sunday evening with 15 hours of instruction from well
gualified instructors. We use the ZX81 with 20 people maximum
on gach course and 2 people to each computer.

The Hoel is comfortable, all bedrooms have bath, colour TV, tea
making facilities and hair driers, etc. The price includes a sharry on
arrival and all meals.

Qur conference rooms are all well equipped with white boards,
film screen and other audio visual equipment.

Courses start January, 1983 priceid at £55. For further details write
or contact Penny King on 0562 754041.

GAINSBOROUGH HOUSE HOTEL
BEWDLEY HILL, KIDDERMINSTER,
WORCS. DY11 6BS
Tel: (0562) 754041




The Vic's operating system
interrupts a program 60
times a second to scan the
break key and update the
time variable. lan Hegerty
shows you how to use the
interrupt vector to insert
your own routines for fast
graphics or to check an
input from an alarm bell.

THE INTERRUPT vector on the Vic is located
at 788 and 789 — £0314 and £0315 in hex.
Every 0.016 seconds, the 6502 processor looks
at this location and jumps to a. routine, the
address of which is stored thus: the address
divided by 256 is stored in the second location, |
789, and the remainder is stored in the first,
788.

The interrupt vector may be used in the
following ways. But first, stop the processor
from reading the interrupt vector while you
set it. If this is not done, you will get strange
results — it might go to a part of the address to
which you have pointed, while raking the
other byte from the original value. This can be
done in machine code with an SEI command;
the op-code is £58.

Next, set the vector using the LDA and
STA instructions. Then, restart the processor
interrupting with a CLI instrucrion, and
return with an RTS instruction. At the end of
your machine-code routine, you must jump
back to the original value of the vector — this
increments TI and TI$ and scans the stop key |
and is at LEABF.

Here is an example showing the use of the
interrupt vector. :

S o
10 REM *INTERRUPT DEMO* e
20 REM *BY | HEGERTY" rFr R EE
30 FOR A =7424 TO 7450:READ B: IF B< >-1
THEN POKE A,B:NEXT __ . —
40 REM *MACHIMNE CODE*
50 DATA 120,169,13,141,20,3,169,29,141,21,3,
85,96 fcontinued on next page)

- HARNESSING THE
VIC’S VECTOR
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{listing continued on next pagel
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{continued from previous page)
60 DATA 168,8,141,15,144,169,27,141,15,144,
76,191,234
Run it and see what happens, after you have
Saved it. If it crashes, turn off the Vie, reload |
the program and check lines 50 and 60. When
the program is successfully Run, Ready should
be printed and black lines will be visible. The
screen is turning black to white so fast your
eye cannot see it. Here is a breakdown of the
machine code in lines 50 and 60:

Hex Mnemanic Decimal
78 SEI 120
A3 0D LDA £0D 169 13
8D 14 03 STA £0314 141 20 3
A9 1D LDA £1D 169 29
D 1503 STA £0315 141 21 3
58 CLI 88

RTS 96

This listing sets the vector, and the following

A9 08 LDA £08 162 8
8D OF 90 STA £200F 141 15 144
A3 1B LDA £18B 188 27
8D OF 80 STA £900F 141 15 144
4C BF EA JMP £EEABF 76 191 234

There are many applications for the inter-
rupt vector, including graphic effects, sound
effects running continuously, giving keys
certain functions, and checking inputs like

those from a burglar alarm. You could even |

control the cursor with a joystick. Keys can be
programmed by looking at the value in £C5,
that 1s, 197 decimal, and CMParing it to the
values of the keys — key f1 equals 39, key 3
equals 47, key f3 equals 55, key f7 equals 63. It
is important to note rhat these are not the
ASCII values. If you want the keys plus their
Shift values, you can Peek 653 — £028D in
hex. If the value in this location is one, the
shift key is down, if it is two, the Commodore
key is down, and if the CTRL key it will be

the Shift and CTRL are both down, the value
will be
1+4=56

To demonstrate all this, run the program

Key Define and then
SYS 7400

Key Define uses the interrupt vector to
program the function keys. Yes, those brown
| things on your Vic can now actually do some-

thing useful. The functions are as follows: key
| f1 turns the screen black; key £2 returns screen
| to normal; key 3 turns sound volume to full;
key f4 turns off sound; key {5 turns motor
power off on the cassette unir; key 6 turns
motor power on on the cassetre unit; key 7
makes all the keys repear; key f8 returns to
normal key repeating,

Pressing CTRL,Shift,Commeodore and
function key f3 results in a total reser — the
same as turning off, bur with the advanrtage
that this routine may be recalled with another

listing changes screen colour. four. Combinations of these are possible — if SYS 7400

(listing continued from previous page)
15 #l = H¥lc + L-POKE S.M:5 = 5 + |:GOTO 48
1&5 LATA V&.A%,52,30, 14 B2, A2, 10,50, 15, 03,58, 60
118  DATA 7&.R9,EF.&0.14.03,R9, r_Ff.-SII 5,03,53,60 !
128 IRTA H:Jmti,h_..l.“_.,t,;! 27,08, 18, B0, 8D, 62,035,688, D8, 85,A9, 83, 80, 3F. 368, BD, 20, 82, 09,81, 08,685 |
36  DATA A9,1E.ED,4F.20 5 :
148 DATA FS.05,C9. 2F.06, 18, BD. 60,62, C9, B8, 1@, 85, A9, F , 50, 6E, 96 EI. &0, 62,09, 61, I8, 65 |
158 GATA A9.88. oI‘t,?IE =% i
415 DATA AS.E5.C D6, 22, B0, 80,82, 09,86, 18.85, /2,00, 80, 1,91, 50, 21, A
ivg IRTH H9.FE .pII.il_.. 21.ED0,8D,82,C2,687.,D8,683,4C, 22, FD
ise IATH AS.CS.CH, 3F.08.22.BD.20.82,.02,00, 08,85, A9, FF.80.8A.A2.ED. 30 G
13a ODATR A9.084, 2T, 3A. GE,.--II.- 80,.82,C3, 87, 08,82, 4C, 22, FD
268 DATA 4C.BF.EA, ¥ ¢

o

SINGLE AND DUAL DISC DRIVES
40 OR 80 TRACK FOR BEC MICRO

includes utility disc and Dos Manual Phone for prices ;. —

BBC COMPUTER MODEL'A" ... ...
BBG COMPUTER MODEL B’ .........
BBC COMPUTER WITH DISC

Hiah resolution 18 MHZ 12"
Green Phosphor Manitor

Includes Cable

. E410.00 + VAT

0606 MICRO

E262.00 + VAT
£349.00 + VAT

OTHER ITEMS AUAILABLE
FOR THE BBC MICRO

Teletext Adaptor, Speech Upgrade.

SEND FOR PRICE LIST

A I
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Books, Cables, Joy Sticks, Cassette Decks, Dust Covers,

| # DOT MATRIX PRINTER
# 80 CHARACTERS PER LINE
# 30 CHARS/SEC

# FREE HI-RESOLUTION ‘DUMP OUT' LISTING

£179 + VAT. Carr £6

06 VIICRO|

BEC Printer Cable £16 + VAT

WORD PROCESSOR CHESS ... E11.50
ROM £46.0 ASTERGIDS . ... £ B.95
GLAXIAN ........ £ B.85
BILLIARDS ... .. £ B.50

606 VIICRO

MICRO UPGRADES

RAM KITS: Upgrades the Model ' to 32K RAM 1

| Supplied with full fitting instructions. . . . . . £28.90 + VAT
ANALOGUE KITS: Suitable for adding joysticks,
controllers st D S e £15.
PRINTER INTERFACE & 1/0 PORT: Enables a
Centronic Interface printer to be attached ... £16.00 + VAT

MODEL ‘A TO MODEL ‘B’ UPGRADE

00 + VAT

£89.00 + UAT {ﬁtted]

DISC EXPANSION. . : £80.00 + VAT
DISC DRIVES ... . from £179.00 + VAT
COLOUR MONITORS _ from £229.00 + VAT

Send for details on other items, cables. cassettes, plugs.
software etc.

WHY NOT SEND YOUR MACHINE TO US FOR
UPGRADING?

EPSON MX80 F/T3 — The printer recommended for the
BBC Microcomputer.

+ Dot Matrix Pﬁnt%* Hi-Resolution Graphics
¥ ‘F-ﬁ % Bi-directional Printing

OB
?‘P“'g"'ﬁu N\
31'9.
> e x

5

-y

Telephone STD (0438
2 Daltry Close, Oid Town, Stevenage.

) 65385




How to make the best
home computer in the world
even better.

Peripherals to turn a powerful computer
into a super-computer for the professional.

With VIC, you have the finesthome computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range of
VIC peripherals to help you doit.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomes total computing: giving
you true professional power and capability.

We describe the major units here.

VIC PRINTER

S The VIC Printer,
like all VIC peripherals, offers a very high speci-
fication at a very competitive price.
It will print programs, letters, business data,
graphic displays and so on.
Its main features include: 80 characters per
line « Tractor feed dot matrix +30 characters per
second print speed + Full alphanumerics and
graphic printing * Double-size character
capability - All cables and leads.

~ VIC FLOPPY DISK UNIT
The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.
Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programimer.

Features include: 174,848 bytes capacity -
Uses soft-sectored standard 54" single density
floppy disks * Direct
interface to VIC -

Direct
compatibility
with Printer ‘g
Intelligent
system in-
dependent
of VIC. :
(VIC RAM not require
run it).

EXPANSION MEMORY CARTRIDGES

Special plug-in cartridges are
available to expand VIC's g
memory. 3K, 8K and 16K
RAM packs plug directly
into the computer. L

A Memory Expansion
Board is also available (g
to develop VIC's capabilities to the maximum.

For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire, Eb
SL14BG. Tel: Slough (0753) 79292. ]

dto

c-.' commodore

VIC 20

The besthome computer in the world.
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Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been Eesigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awiderange }cl)f appli c?tions, inclllld—
ing spread-sheet analysis, stoc
géitr%l, information hanci]jng and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And 'home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

~ to add to your understanding and
enjoyment of computers and

computing.

: ere’s even a special ‘VicSoft’

Club for VIC 20 enthusiasts,

with many advantages including

special offers to club members.
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For more information, a catalogue of VIC software
and details of your local retailers or dealers please phone or
complete the coupon and send to:
mmodore Information Centre,

i R

__ Postcode




Martin Glass's Teletext Editor
is a program with features
common to commercial word-
processing packages. It will run
on both the Models A and B.

THE PROGRAM options are listed in the form
of a menu giving five choices of action. The
menu’s third option gives a blank screen on
which can be drawn a teletext picture with
colour, graphics and double-height characters.
In this mode, the four cursor keys can still be
used to position the cursor anywhere.

The special telerext control codes are made
available through the soft-function Copy and
Tab keys. Thereby all the speciai teletext
functions can be used to build up pictures
similar to Ceefax, Oracle and Prestel. Once the
picture is complete, it can be saved on tape,
using the first option in the menu. Previously-
stored picrures can be re-loaded using the
second option. The fourth option allows you
to continue editing from where you left off.

The fifth option on the menu is the Help
option. This derails each of the special
functions available and which keys 1o use. Sce
figure 1.

Key Function

fo Conceal Display
f1 Red

f2 Green

fa Yellow

f4 Blue

5 Magenta

& Cyan

f7 White

8 Flashing characters
19+ calour Graphics

fa+18 Hold graphics

e dle 4F a2

Tab MNew background colour
f9+ Tab Pixel-separated graphics
Copy Double-height characters
Cursor Move around

Escape Return to menu

Return Negate prior function
Cantrol/L Shift text left

Control/R Shift text right
Control/D Insert a line

Control/U Delete a line

Figure 1. The fifth option — Heip.

Different colours are chosen on keys 1 1o £7,
but alternative pgraphic characters can be
selected by pressing {9 before the colour key.
Pressing f0 conceals the display line by
changing the foreground colour to the back-
ground.

Characters can be made to flash with key 8.
To return to steady mode, press f8 then the
Return key. It is important to note that the
Delete key has been given the new value of
255 and not 127, so its use will produce a
block character. It will not erase the previous
character, but it does complete the full ser of
64 graphics characters.

The Hold graphics mode — which covers |

over subsequent teletext control codes with
the most recent graphics character — can be
selected by pressing 8 immediately after 9.

Similarly, f9 followed by Tab will define the
separated graphics mode, which causes each
pixel in the three-by-two graphics matrix to be
detailed individually.

The Tab key on its own will change the
background colour to the most recently-
defined colour. Therefore, a new foreground
colour must be set immediately after Tab,
otherwise the text will be concealed.

Double-height characters have been simpli-
fied by the program and can be accessed after
using the Copy key. The program takes care of
a]l the duplication of text usually associated
with the double-height effect on the BBC
Micro. To return to normal height press Copy
followed by Return.

In general, the Return key will move the
cursor to the start of the next line, but when
used immediately after one of the special tele-
text functions, then the effect will be to negate
that function. For example, Tab followed by
Return restores the background to black.

Four functions

Four Edit mode functions move text around
the screen by inserting or deleting characters.
The first extra function is Control/L, thar is,
the Control key is held down whilst the letter
L is pressed. This function deletes the
character pointed at by the cursor and shifts a
line of text to the left. Similarly, Control/R
inserts a space and shifts the line to the right.
In a likewise manner, Control/D moves ext
down by inserting a blank line, whilst
Control/U deletes the current line and thus
moves [ext up.

When the Editing is finished, pressing

10 REM ® TELETEXT EDITOR = ({c) dul
20 MODE 7
20 HINEM=HIMEM-LA00
20 DIM A% 100
S0 FOR PASS=0 TO 3 STEF 2
&0 PrL=a%
FOLOPT FRSS
S0, 9etscreen LUA L0
FOSTA RT0
L00ETA %72
130LDA L8TC
1Z0ETA 7Y
130L0A LuTE
1305TA %71
130 .main LDX L4
160 block LDY £0
170 Jbleckl LIV (5700 .Y
120 STA (A72).¥
1RO ANY
200 CEY £0
210 ENE blockl
220 INC (%711}
w30 THC LETED
<80 OEX
280 CPYA-£0
S50 BHE Blach
270 RTS
FEG.Putscraen
FOSTA H7T0
FIOOETA &72
SLOLDA &&T0
FIORTA LT3
I30LDA ELTE
SA0ETA %71
S50 LDL s
A0 BTockZ LIV L0
370 JBISEET LDA (AT2).Y
50 STR (E700.Y
a0 [NY
L00 CPY £0
B10 BNE Block3
430 INC 271
q30 [N %73

LD&. £0

440 DEX

450 CPX L0
A0 BMNE block2
470 RTE

420 1

420 NEXT FRLL

SO0 ON ERAOR. SOTO 1080
SI1OREM & SET ¥ SOFT
E20 FOR Ik=0 TO 23
S0 DEARBO0 =17+ 1%= 01001 7 e% o= ( %1 0ANDITY
SAOMEXT IR

E50 FUIUN+EBOGT =140 1
580 TLEIZ=1T)
S7C00TO 1080

220 KEY1Wad

EEYES &

TR LEC] ) -lT

v 1982 Markt:in Glass,

I e (10=T%}

.ﬁv eF .
] nleIEI. Eis

B0
AT
XU
&80

T
s s B
T
150
TAGIF HENE 1S
AT S
FPROLE KEYXe]
Foy GF BEC1s
ZTOLE FEYY=)
TE0 IF REYL
FEOGIATE A5
S0ODEF FROCRET
FLIOIF BT

]F I‘FY?"‘\’ T$1F'|' II"\-) |
AN PEYYE

=1 THEM Fa0

THER VEYR=EEYZsl 2

1410y THER 'IF\'.{, KEYS= 25 & RBewd i PRCKEEY =

&1 OTO B3
1

¥ kA, A
155 THEN KEYXuid41 2

FROCEEY
iHE==1 ¢ DOAIBLE eV

EEYNE=175T7:

HEY 195 ) ai r FROCKEY

20 TR KRV THEM KEYA=FEYRY

=50 KEY1E
BAGIF Dk
350 VDL 8§
iy IF KEYXmi S anb

W
ﬂ."l1 IF EEYX=13 AN D EXeVEs

WeUEOS THEN VB 10. 2. HEYL- 11
W

w5 THEM W13, 10
w1 THEM: VINE 1D

=R 1F REYRS140° THEN DOUBLEi=-

BH=0

IO AND VPOS=2q THEN 1040
COKEYR=10 AND DOUBLEX=VFTIS
CHEY®C1 10 ANl REYY

THEM VDL 10
SEY AND WFOS=Z4 AND (OS=3% THEN 1040

PEH IF FEYVUslL AND VPOS=0 THEM 050
Sh0IF VRSO AND FPOsso AND KEYH=S THEN 1040
P70 IF BY=1s THEN HEYHsKEYS=BX

PEO IF Bu=is AND KEYE=168 THEN KEYu=iSo:
Sy IF BHimls AMD KEYA®173 THEN KEYX=154
100 IF B¥=15 AND EEYY=L15%2 THEN KEYX=15SiE

1O10VIU KEYY

EY1EmL 52 Bla=]
YiE=i SR i Rie=]1

1020 IF EKEYX»>Z1 AND DOLBLEX=VEOS OR ( ITEUE EXeVPOS=1 AND FOS=0 AND

KEYRIS

1Y THEM VDU 8,10.KEY%E.11

1030 IF (KEYX=S OR KEYZ:Z1) AND DOUBLEY=URUS=-1 AND POS=0 THEM WU 10

10E0ENDEROC

SONOLEF PROCDOGUBLE (A% e 0, ¥ 01 PRINT TAB(K. Y15 CHRRIC-10
B TARCX. Y+ I CHREOCHI 25 S CHREC 181 tass s
L0OIF ERLCHARG THEN 10@E0

170 CALL sPutecreen
Loss v 12
LOPORFN &0
L100IF ER=12Z0

HE2C141 3

: ENDEROC

THEN. ENEDY

L0 PROCDOUBLE ( "TELETEXT EDITOR" .1 84
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TOR

Escape will return control to the main menu.
Back in the menu, the page can be saved on
tape by choosing option 1. The screen can
then be wiped clean using option 3, or the
previous page can be recalled for further edit-
ing with the fourth oprion.

Option 2 in the menu will load a previously-
stored page from tape back into memory for
further editing; follow this option with
option 4 1o recall the edit screen. Pictures will
be stored on 1ape, in option 1, in Filename
Screen, which is constant in the program and
not user-defined because the BBC 0OS
command “Save cannot be suffixed with a
Basic string-variable.

Oprion 3 will clear the editing-screen
memory area, 30 be careful to save any useful
pages on tape before using this option.

In Mode 7 on the BBC Micro, the screen
display is stored in locations &7C00 to &TFE8
and HiMem is originally set to &7C00, The
first action of the program, in line 30, 1s to set
aside a 1K byte spare area between &7800 and
&7C00 which can be later used to store a copy
of the editing screen.

The machine-code routines, GetScreen and
PutScreen, in lines 70 to 480 perform the
function of copying the screen display —
stored berween &7C00 and &7FFF — 1o or
from the secondary store, which is stored
between &7800 and &7TBFF.

The next section of program, lines 510 to
560, assigns the soft-function keys with single-

| Double%s variable keeps tracks of the most

code wvalues, which are used for changing
colour and other effects. Note that these codes
do not match the values given in the table of
teletext control codes, burt are altered later in
the program.

The *FX 4,1 command, in line 590, disables
the action of the cursor control and Copy keys,
s0 they can be controlled by the program. The

recent line of double-height text.

Lines 620 to 790 are the core of the Editor,
which Gets a key code and acts on it. Proce-
dures ProcRet and ProcKey are used by the
Editor. The Escape key is trapped in lines

1060 to 1100, where the display screen is

copied to &7800 and the cursor keys are
restored to their original funcrions with the
command "FX 4,0.

The menu-display routine is given in lines
1110 to 1240 which uses ProcDouble to write
a string in double height to a specified place on
the screen, in any colour.

Lines 1390 ro 1690 display the Help page,
Oprion five, while routines ProcSaveScreen
and ProcLoadScreen, in lines 1700 to 1770 are
used to record or recall pictures on tape, in
Filename Screen. Procedures ProcInsert, Proc-
Delete, ProcInsertLine and ProcDeleteLine in
lines 1830 to 2230 control the extra Editing
functions of Control with R, L, D and U. H

1120 PROCDOUBLE("M E N U"+ 13,4, 5)

1130PRINT TABCT. 10/3CHRECII0VE 1. Save the last screen on tare.” EFEAT UNTIL ¢
1180FRINT TABIT. L3} CHRE(1300: Load the sereen From tare.” v
LISOPRINT TAB(T 12} i CHR®{1303: Near the zcredn and &tart” LREER

afresh. ™
LETOPRINT TAB(T. 14
1IB0PRINT TARIT.17
L1P0PRINT TABILT7. 42
L120OPRINT TABIS.Z1)
1240 PRINT TAB(11,22
1220 BE=VALIGETS)
122000 B GOTO 1250, 1290, 1320 1350, 1390
1Z40G0TD 1080
1ZS0REN & OFTION 1
1260PROCISAVESCREEN
1Z70RY a0

1230 GOTO LdS0

AZFO REN 4-0FTI0N 2
L2040 PROCLOADSCREEN
121060TO 1270

1320 REM # OFTION 3 -
1320000 12

1240 GOTO 320

1350 REM « OFTION 4 -
1380 VDN 12

12370 CALL Setscreen
1330 GOTO 380

1370 REM = OFTION =
1400 VOU 12

1810
1820
1430
LA40

Hale

choice (1_-5)

ShVE SCREEN »

LiwAn LOREEN =

CLEaR SCREEN #

CONTIKUE =

- HFLF =

DATA FLASHING, GRAFH
RESTORE
VDU 10, 13 1300 157 s 1033
13%: PRINT®
FOR Breo 7O -3
FRINT CHR$(IZS+BYHIT"F"3
READ A%
FRINT A%
MEXT BX
1500 FRINT "
4 1510 READ A%
152 FRINT A"
READ A%
FRINT ™ £3+f8Y35
WIS 144, 255,
FPRINT <" tab.
FRINT = #8+tab
VDl 187255, 57
1580 PRINT “= copv. “i
1920 PROCDOUBLE(A®, 12, 15.7)
1ADOPRINT % Use the
1EIOPRINT * Use the wscare kev ko
1620 PRINT * Lse the curcor keve to 2
163OPRINT " Contrel/L shifts te«t lefb.®
1L40FRINT = Controal /R shifrts text cishi.”
L&SOPRINT ~ Control/D inserts a line."
1E60PRINT * Control /U deletes a Tine.™

"DRUBLE HETGHT™

: R
BT Y O

T " KEY
*ECHRR (154
1450
1880
1470
F&ED
1490

BXiT."=

FF+golour,

‘,
I
3
&

.. "SCHRSLL Lo}

+ 255
Fi"Backesround = erev.

Ci&¥7 FCHRAS(ISA) 1 "Fisal

raturn

« Continue with the edit
Edat and Fuactisn™
descristion.”

of vour”
rCHRE (15400

BATA "CONCEAL DISFLAY" . REILGREEM: YELLOW. BLUE . MAGENT A, CvaN - WHETE

{£¥4"Hold msraphlicz"tCHRS(1%2 i "¢ m. "
e

colour ™
ararhics *.9."%

JE MG

17 ZOENDPROT
1740DEF PROCLOADST
1 FSOPROCFIL
17608L ORD S
17 TOGENDPROC

1 7EO0EF PROCFILENAME (F%)

1TSOVDU 125 130

1E00PRINT TABL LS, 013 F%5
1B10PRENT TABCLZ. 150374

13 20ENDPROC
13200EF PROCIMSERT
1540 VESVPOSe40

1230 IF POE=32 THEN L¥20
1260F0R THNSX=3F TO POS+]1 STEF =1

1BT0 FOLSLTCOO-EHIHER
12207FDY T (FOY=1)
IFPOWERT

F PROCINGERTLI
030 IFVFOS=08 THEN
A0 Y Y

DO B =P
D0t B B o WO =1

- S AE
CREEM TE00 +(400

§OTHEN Ve Hedd o GOTO

THER Wi=Yx+q0 3

THeN DUBLE X =DOUBL E¥%~1
THEN DOUBLEYR==2 1 GOTO 2

: PRINT * MW PRESS “Eacans” FOR MEMI-:

" SCREENT

Tasn ctha cassatits tame”

1880

GOTO 1200

DOURLE S = DOUELES +1

170
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PRINT OUT

HMEER 2488
R o o ]
MATRIY PRINTER
L RUNNIHG COST USING
FLAIM FPARFEE
FITS BEBC.DRAGON SPECTRUM
aTOM.TRS &8 U161 ,VIC-28
gl MOST OTHERS

excluding  WAT
SEND LERGE STAMPED
ALDREESSED EMVELOPE FOR
DETRILS TO:

AMBER CONTROLS LIMITED

Central Wod
Waluorth Industrial Est.
“Life would be so much easter with an Arndower

Amber 2400 Malrix Prinfer. . ... i Hamrshire SFL18 SAL

The hltimate
SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you've been waiting for!!

Cassette based
Clear “menu’’ operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack.
Applications: Recipe file

Stamp/coin collections

Inventory Control

Employee Data

Record Collections

Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted ONLY
Send cheque or P.0. or credit card number to: £5.95 FULLY INCLUSIVE!
GEMINI MARKETING LTD.

9 Salterton Road, Exmouth, Devon EX8 2BR.
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These two articles, the first
by Michael Fox and the
second by Dale McLoughlin,
set out handy machine-
code routines, with a
variety of uses.

MANY USERS WHO have no knowledge of
machine code may, nevertheless, want to use it
in their Basic programs to enhance speed and
presentation. But most machine-code routines
lead only to the development of one game or
objective. The utility machine-code routines
in this article are for the ZX-81, but they can
also be used on a ZX-80 with 8K ROM. The
effect on the last routine will be lost on the
ZX-80 because of the lack of a Slow mode.

The routines contain no absolute addresses,
except subroutine calls, so that you can stack
them on top of another routine that does use
absolute addresses, or on top of each other and
they can be called individually.

The routines need a 16K RAM because they
all manipulate the display file. There are four
routines and 1 have also supplied a
comprehensive loader program. The four
routines are;

B A screen fill
B A downward scroll

/XK=

B A text-window system
B A super-cursor

Line 1 of the machine-code loader program
should contain the number of Qs needed for
the machine code plus a few extra — just in
case. It is best to use line 1, although any
number will do as long as it is the first line.
Line 1 is best because there is no risk of
putting a line before it — the ZX-81 has no
line 0. The length of the line can be checked
by
PRINT (PEEK 16511)-2 or
PRINT {PEEK 16511+ 256" PEEK 16512)-2
if the length of the line contains more than 254
Qs.

To enter the machine code, run the program
and enter the start location of the machine
code, which is usually 16514, Now start
entering the values in the third column. If you
make a mistake or enter a wrong value — it has
a safeguard against entering in empry string —
then enter R for repeat and the program will

.9

reinput 4 value for the last byte address.

If you find a discrepancy in the addresses or
some such fault, tvpe L to list the code. The
program will input a new start location and list
from thar point onwards. If ar any time you
want to pause while you are checking the
€opy, just hold down any key — other than R
— or Space and Break, and the listing will stop
until the key is released.

If you press R, the program will return to
loading mode and input a4 new start location.
Whenever the location you broke out from is
to be retained, enter A and it will carry on
from where it left off.

It may be a good idea to type in a large line 1
and then Save the program on tape, rather
than typing it in every time it is needed. To
stack two or three machine-code routines in
one Rem statement, the best way is 1o type
them in one after the other and note the
starting address of each routine. This is the
address you should Rand USR to call the sub-

REM Listing 1 scroenfill
ADDRESS INSTRUCTION CODE
Latig 118,118
1d B, 22 (s
1d HL, (DFILE) AT, 12,64
¥l ine HL 5
Id A (HL)Y 124
cp 118 Z54,118
Jr % A, 4
16527 1d {(HL),128 54,128
ST & | 4, Za4d
E 3] dinz %1 14,244
rat 201
20 Bytes
REM Listing 2 downward scroll
ADDRESS INSTRUCTION CODE
18514 118,118
1d HL,D FILE bottom 33,0,0
1d C,22 14,21
* Id A, (HL) 124
cp. 118 234,118
Jdroz. ML A0, 11
1d D,H 84
1d E;L 53
1d B, 33 b, IE
ine DE 17
dinz 283 14,253
ld {(DE},A ig
doc HL a3
ir % 24, 240
ML dec HL a4z
dec C 13
ret 200
14541 jr % 24,27
28 Bytes
FEM Listing 7 Text window
ADDRESS INSTRUCTIOM CODE
14514 1185118
1d ;% 14,5
1d D,25=5 22,18
ld ML, {1&394&) 425 12649
inc HL 35
= 1d B, 35 by 33
inc HL =5
dinz 253 15,283
dac D 21
ir nz,¥ 22,248
x1 ld A, (HL} 1246
cp 118 254, 118
§r Az, ML 40,11
1d O,H 84
ld E,L 83
1d B,3F &, 53
dec DE 27
dinz 25= 16,253
1d (DE),A 168
inc HL ]
16544 ir ¥1 24,2450
ML inc HL 35
dee C i3
Jr nz,%1 F2y ITT
ld B, 32 8,3

14554 doc DE 27 position to —‘
COMMENTS dinz 253 16,257 bottom of window
disable list ld {print po=},DE 237,83, 14, 4%
hNo af lines ld HL, 15442 33,98, 64
LaGs4 Id (HL) .21 oy al
ret 201
53 Bytes
EHECESICRE L REM Listing 4 super cursor
CHR* to print ADDRESS INSTRUCTION CODE COMMENTS
16814 118,118 disable list
1d Hi. (DFILE)} 2, 13,54
return o basic inc HL b
F1 1d &a,8 42,8 cursor CHRS
call KM 205, 1&8. 59 draw first line
F2 ing HL =
COMMENTS Id A, (HLY 12&
disable list cp 118 254,118
to be poked i paete 0 = A0, 14
No of lines 1£531 ld a,8 62,8
call NN 208,168, 44 draw lina
check for N/L ci dec HL 4%
14537 1d A0 &2,0
call MM =205, 168, 64 clear linae
ine HL ==
down a line S 2 24,236
c2 dac HL 43
14545 1d A, 0 62,0
call NN 05, 168, 44 clear last line
ret 201
MR Id (HL) A 119 lime draw routine
N/L found 1d-C,21 14,21 CUrEor Size
dec count ld D4H 84
1d E,L 93
® ld B, 33 &, 33 SoWh A line
inc DE iw
dinz 233 16,253
id (DE}.A i8
COMHMENTS dec C 1z
disable list Jr nz,;% 2,247
No of linesiS) ret =201
23-Mo of lines 53 Bytes
DEILE

move down Lo
top af window

start scroll

LOCATION"

T EmB+1
IHEE Y&="

IREEY S

set next print BOTA F170

THEM . GUITE] SFume
* THEN BOTD $214

W RN AR EMLIGH  FOR THE. WACHINE CODE
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routine — all subroutines, when on their own,
should be called by
RAND USR 16516

Also note that only in the first routine should
the two 1185 Newline appear. These disable
the listing of the Rem statement bur should
only appear at the start. You will find that on
listing only 1 Rem appears, the rest of the
Basic program can be listed by List 2, or the
number of any other Basic line. To avoid this
problem Poke 16419 with the number of the
lowest line below 255; then list thar line.

Listing 1 1s the screen-fill routine which fills
the screen with any CHR$ except tokens and
118 which will crash the system. It works by
filling the line, looking ahead one square for a
Newline and when it finds one it jumps over
that square.

It counts the number of Newlines and aftera
specified number it returns to Basic. This
number — the number of lines filled can be
Poked into location 16517 — is ser at 22. Do
not Poke it with more than 24 or with 0 for
there are only 24 lines on the screen and 0 will
be decremented to 255 which is above 24 and
so will cause a crash. The character printed is
at location 16528; it 1s set as a black square in
the listing.

The second listing, lisung 2, is a downward
scroll. It works by starting at the bottom of the
display file and going up loading the
accumularor with whar is on the screen, copies
HL into DE, adds 33 to DE. This is
equivalent to moving it down a line. Then it
puts the contents of the accumulator in that
location and goes on to the next square.

It also looks ahead for a Newline, counts the
number of the Newlines found — the number
of lines scrolled — and after 22 it returns to
Basic. The number of lines scrolled can be
altered by Poking location 16520 with the
number of lines -1. If it is less than 21, the
lines scrolled will be at the bowom of the
screen. When you move the bottom of the
screen location and reduce the number of lines
scrolled, it will only scroll the top lines of the
screer.

The top line of the display should be only
background as this 1s what is copied. It must
not be used after computer serolling but can
be used before. Values higher than 21 and
value 0 should not be used for the number of
lines. '

To set the bottom of the display file the
program must contain these four lines:

LET P =1+ PEEK 16396+ 256*PEEK 16397

LET P=P+(22733)-2

POKE 16517, P-256"INT{P /2586)

POKE 16518,INT (P/256)

The number 22 in the second of these lines
is the number of lines to move down. If you
move the bottom of the display file as
mentioned, this number should be altered
accordingly. It does not upset the display file

as the computer’s upward scroll does.

After seeing Timothy Gilbert’s article on
how to protect lines ai the bottom of the screen
by crearing a text window at the top in the
February issue of Your Computer, 1 decided to
write a routine to produce a text window at the
bottom of the display, thereby protecting the
top of the screen.

The program works by finding the start of
the display file and then moving down to the
top of the text window. It then moves each
square on the screen up a line, looking ahead
for Newlines and counting them. When it has
scrolled the correct number of lines, it sets the
next print position to the bottom scrolled line
and sets the column number ro 21. This
number in the window is at location 16517
and is set at 5. Location 16519 should be
Poked with 23 minus the number of lines.

The bottom line of the window is left clear
after a scroll because it scrolls the top line of
the bottom part of the screen which is always
blank. Input does not affect the routine and
vice versa. When using it in a program, rather
than using scroll, use

RAND USR 16516

but do not type this in every time it is needed
— it is quicker 1o type in the program and
make a list on paper of all the scroll lines.
Then, after and typing in the rest of the
program, insert a

RAND USR 16516
then edit it and change the line number to

| produce the other Rand USRs needed as this
| 1s quicker and easier on the fingers.

The routine can also be used to generate
windows at any height anywhere on the
screen. To do this, Poke 16517 with the
number of lines and 16519 with the number of
lines down to the top line of the window.
Then use the routine as normal but you will
have to leave a blank line below the window
and, because it looks better, a blank line above
as well. This enables two protected, separate
and unmoving pictures or text to be displayed
above and below a window.

The fourth and final listing is a Super
Cursor. It runs a vertical line from left to right
across the screen leaving a clear screen behind
it. This is very impressive and the only rouline
which contains absolute addresses. They are
in the form of subroutine calls, so if vou stack
the routines on top of each other; this one
would have to be placed at location 16514.

The routine sets itself for the first line and
calls a subroutine to draw the line. It then
draws another line which clears the first and
moves on in this manner across the screen
looking for the end of the line. When found, it
clears the last line and returns to Basic.

The locarion of the first cursor line CHR*® is
at 16521 and is set to 8; the location of the
main cursor line CHRS is at 16332 and is also
set to 8. The location of the trail left is at
location 16538 and the last trail line is at
16547,

HANDY-——=—=7

THE zx-81 instruction set offers very little in
the way of screen-controlling commands. Te
make up for this deficiency, these machine-
code routines provide a variety of functions
including flashing single characiers or whole
lines, a fast CLS, reverse scrolling and much
more.

By far the easiest method of using machine
code is to store it in a Rem statement at the
beginning of a Basic program. Program 1
enables you to enter a group of machine-code
instructions into the first line of the program,
which can then be Saved, Loaded and used as
part of longer Basic routines. Lines 10 to 80
can be removed once all the machine code has
been entered — but under no circumstances
should the Rem line be edited as this can
remove vital instructions from the machine
code.

Each routine can be used on its own since
each is totally independent of the others, or
they could all be entered together to form one
large toolkit 1o be called at various points
throughout 2 long Basic program.

Some of the routines require a Poke of some
data before they are called — a line number to
be deleted — and where this is necessary it is
assumed that the data has already been
checked for validity. For example, you cannot
delete line 25 since it will cause the system to
crash.

Most of the routines are called by the Basic

RAND USR 16514

where it is the first or only rourine in the Rem

HINTS

line, If you intend o use more than one ar a
time you will have to calculate the appropriate
calling address by adding the length of
previous routines to 16314,

As a convention I have used the label Start
o indicate the calling point of each routine,
and any bytes to be Poked are shown in
relation to this. For example:

POKE START +5;

42 START = 16514

ety POKE 16619

To enter the machine code, type in program
1, counting carefully the number of Xs in line
1 — it may be best to enter them in Fast mode
— and Run it. Then input the machine code in
manageable blocks. Use the hex codes and
watch carefully as you do it as mistakes are
difficulr to locate afterwards. When the code is
finished enter S 1o stop the program.

These routines are for the ZX-81 with
expanded display file — that is, with more
than 3.25K of RAM — and they apply to the
later ROM design. If some of them do not
work it is because your ZX-81 is an early
model and consequently you should change all
occurrences of CDIDI15 o CD1915. Addi-
tionally, if Scroll has been used to creaie the
display then it must be cleared with CLS to
recreate  the expanded file, since Scroll
collapses the display as if there were less than
3.25K present. Routine 10 will of course work
with any memory size.

fcontinued on page 79)
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5. W5 DRAGON 32
on

PLUS £3 P.fP

dark, mysterious Forests, and within } ~ &

The heart of the system is a 6809E micro-processor, a great
advance on the still popular 6502, with a 32K Memory as
standard, expandable to 64K. Uses Extended Microsoft Colour
Basic, 9 colours available, 5 resolutions of graphics up to 256 x
192, displayed on TV set or composite colour monitor.
Generatesa full five octave sound range through the TV Speaker.

these Forests there lived mythical
monsters called DRAGONS.

Now in 1982 when buying a
Unlike other systems in this price range it uses a conventional
OWERTY Keyboard.

Standard connections include: —
ROM Cartridge
2 Joystick controliers
Remote cassette unit
Centronics Parallel printer
160 page "BASIC” Manual included with every system.

computer you enter a tem‘mofo{gfcaf .

Jungle; here within this jungle you

e
<l

= will also find Dragons. But these

Dragons are no myth,

All this for the unbelievably low piice of only £199.50 inclu-
ding V.A.T, plus £3.00 post and packing.

(omputers for All

72 NORTH STREET, ROMFORD, ESSEX. TEL. 0708 752862

D P, =g
C q ST

“-—__—E-_-_--_--
Please send me Total

............... Dragon 32 @ £199.50 ea.
............... Dragon Joysticks @ £19.95 pr.

Cartridges

Ghost Attack @ £24.95 ea.
Beiserk @ £19.95 ea.
Meteoroids @ £19.95 ea.

Television Cosmic Invaders @ £19.95 ea.
not included Cave Hunter @ £19.95 ea.
in price. Tube Frenzy @ £19.95 ea.

Starship Chameleon @ £19.95
Personal Finance @ £19.95 ea.

Cassettes
Compendium of Games @ £7.95ea.  ....oeeeee.
Comp of Applications @ £7.95ea. ...
Quest @ £7.95ea. e
. Madness & the Minotaur
@ £7.95 ea.
Computavoice @
£7.95 ea.
Graphic Animator
@ETOTEE.. e
Mazerace @ £7.95 ea..........

Nammie e e e
Bddress o e

| enclose Cheque/P.O. for £ ..o i
l or, please debit my Access/Barclaycard No.

o e oEm E S S D S T T S I S

--—_---—---—



fcontinued from page 77)
Routine 1 will fill the whole screen with a
specified character if you,
POKE START +21
with the code of that character. It must be a
non-expanded one — that 1s, not
RMD, PI; INPUT etc. -
Repeatedly calling routine 2 — for example
within a For-Next loop — appears to flash the
whole screen. The following Basic program
would flash the screen until a key was pressed:
100 RAND USR 16514
110 IF INKEY$<>""THEN GOTO 130
120 GOTO 100 _
130 rest of program . . .

1 REM XXXX snough for all tha machine code XXXX
10 LET X=15514

20 LET Xga='"

30 IF X5="" THEN INPLUT X§

40 IF X%5="5" THEN 5TOP

50 POKE X, 14*CODE X5 + CODE X§(2) - 474
&0 LET X=X+l

70 LET X$=X§i2 TO)

B0 GOTO 30

FProgram 1.

Length 25 bytes

Id hl, Dfile) START 2ADCA0
Id de, (Var) ED5B1040
|d b, b MNEXT 44

del 4D

and & AT

she ki, de D52

ret z C8
Idh, b &0

Id 1, e &5

Id a, (hl) 7E

op 76h FE7&

irz, INC 2802
1dhl), 0 3800

inc hl INC 23

ir NEXT 18EE
Routine 1. A fast clear screen.

Length 26 bytes

1d hi, {DFile) START 24, 0C 40
Id de, (Mam) ED 5B 10 40
ldbh MEXT 44

41, e 4D

and a A7

sbe hl, de ED 52

ret z L]
Idh,b &0

Wl e &9

Id &, 1) 7E

cp 76h FE 76
Irz, INC 2803
odd g, H0h Cé a0

Id thi), a 7

Ing hl NG 23

r NEXT 18 ED
Routine 2. Invert the screen.

Langth 31 bytes

Id @, CHR
Id hl, [Dfile}
Id b, 20h
ing hl

Id (i), a
dinz, TOF
Id b, 14h
inc hl

ine hi

1d (hi), @

Id de, 0OIF
odd hi, da
ld R}, a
djnz, ENDS
inc hi

Id b, 20h
ine hi

ld (i), =
dijnz, BOT

rat

START 3E 00
2A 0C 40
04 20
TOP 23

7

10 FC

05 14

23
7
11 1F 00

77
10 Fé

06 20
lel) 23

77

10 FC

ce

BOKE START+1, CODE OF CHR to be printed.
Routine 3. Draw a border.

Length 28 bytes
Id @, LIME
call stack o
Id &, 21h
call stack o
st 28
multiply

call unstack
Id hi, {Pfile)
odd hl, be
Id b, 20h
inc hl

Id (hi), O
djnz, INC
ret

POKE STARTH,

START 3E 00
CDID 15
3E
CD 1D 15
EF
04 34
CD AT O
2A 0C 40
0%
06 20
INC 23

36 00

10 FB

c?

line number to be cleared (0 to 21},

Routine 4. Clear single lines.

Length 33 bytes
Id @, LIME
call stack @
Id a, 21h
call stack a
rst 28
multiply

call vastack
Id hl, [Dfile)
add ki, bo
inc hl

Idd, h

Ild e, I

Id o, (hl)
i.r.c ki

START 3E 00

co 1D 15
3E 21
D10 15
£

04 34

€D A7 OF
24 0C 40
0%

23

54

5D

£

23

Id be, DOIF
Idir

dac ki

Id i), =

POKE START#1, line number to ba serelled {0 1o 21).
Routine 5. Scroff a line ta the left.

Length 55 bytes
Id'a, LIME START
Id (4040), a
Id {402%), 0
call stack o

Id a, 21k

call stack o

nt 28

multiply

call unsrack

Id hi, (Dfila)
odd hl, be

i1d @F.CC), hi
inc (DFXCC)
Id da, (Warm)
inc hl MEXT
Id b, h

lde, |

and

shc hi, de

ret z

Id b, b

Ml e

Id a, ki)

op 75h

i =, NEXT

1d (), 0

jr MEXT

POKE START#1, line number to CLS from (0 re 21).
Routine 6. Clear down from a given line.

Length 28 bytes
Id be, O14A

Id hl, (Dfile)
odd hl, be

& de, hl

START

Id be, 0158

Id hi, [Dfile)

odd hl, Be

Idir

Id b, 20h

dec hl CILR
14 (hl), O

dinz, CLR

Id be, 0015

red

Call with PRINT AT USR 5TART, 0; " up to 32 charocters "
Rautine 7. Scroll bottemn 12 fines only.

01 1F 0o
ED BO
2B

e

3E 00

FD 77 40
FD 34 39 00
einll [+
IEN

CD 1D 15
EF

04 34
CD A7 OE
24 0C 40
L

22 OE 40
FD 34 OE
ED 58 10 40
23

44

4D

AF

ED 52
ot}

&0

&9

7E

FE7&

28 F2

346 00

18 EE

01 44 01
2A0C 40
0%

EB

01 68 01
28 0C 40
o9

ED B0

06 20

28

26 00
10FB

01 15 00
cg

fecontinued on next page)
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fcontinued from page 79)

Length 53 byres
Id o, LIME START
call stack a

Ida, 21h

call stack a

st 2§

multiply

call vnstack

Id hl, ([Dfile)
add kI, be

inc bl

Id be, COLUMMN
add ki, be

Id d, FLASH

e, ()

Id fhi}), 0 GO

lde, 0

Id b, OFF DLAZ
dinz, DLA] DLAl
dec ¢

jrnz, DLAZ

Id i), =

lde 0

ld b, OM DLAY
dinz, DLA3 DLAS
dec ¢

jrax, DLA4

decd

jrnz, GO

ret

Length &7 bytes

Id o, LINE START
coll stack

Ida, 2ik

call stack a

st 28

multiply

call ynstack

Id hl, ([Dfile)

add hl, be

Id d, FLASH

Id b, 20h GO
inc hl INC
Id a, fhi)

push of

Em
Cb 1D 15
JE2N

co b 15
EF

04 34
CD A7 OE
24 0C 40
a9

23

01 00 00

16 00
7E

36 00
0E 0
06 00
10 FE

20 F%
77
0E 00
04 02
10 FE
oD
20 F9
15
20 E8
Ce

POKE START+1, Line number of choracter
POKE START+22, Calumn number of choracter
FOKE START426, Mumber of floshes (0 to 255)
POKE START+33, Time off (D to 255)

POKE START+43, Time on (0 to 255)

Routine 8. Flash a single character.

3E 00
CD D15
3E 21

CD 1D 15
EF

04 34
CD A7 QE
2A0C 40
07

1400

06 20

23

7E

F5

dijnz, INC 10F8
push hi E5
Id b, 20h 0% 20
Id (hl), 0 our 36 00
dec hl 28
dinz, OUT 10FE
deg 0 OE 00
id b, OFF DLA2 04 00
dinz, DLAI DLAI 10FE
dec c oo
jr nz, DLAZ 20F9
pop hl E1
i b, 20k 0620
pop of IN Fl
Id (), o 77
dec hl 28
dinz, IN 10FB
Id e O QE C0
ld b, OMN DLA4 0500
djnz, DLA3 DLA3 10 FE
dac ¢ [1]s]
ir nz, DLA4 20F%
decd 15
Irnz, GO 20 D4
ret ce

POKE START+1, Line number to be floshed
POKE START+21, Mumber of flashes (0 to 255)
FOKE 5TART+38, Time off [0 to 255)

FOKE START+57, Time on [0 1o 255)

Routine 9. Flash a single line.

Length 13 bytes

Id hl, 0003 START 21 00 00
add hi, sp iv

Id de, 5tk end) ED 5B 1C 40
sbe hl, de ED 52

ld b, h 44

lde | 4D

ret cy

PRINT USR START gives number of free bytes remaining

in memory

Routine 10. Remaining memory.

Langth 26 bytes

Id k1, [DFile) START 2408 40
Id de, 0206 11 D& 02
add hl, de 19

ex da, hi EB

ld hi, (Dfile} 24 0C 40
ld be, 0285 01 B5 02
edd hl, be o7

Iddr ED B

Id be, 2000 01 00 20
ine hl INC 23

id (nl), 0 3600
dinz, INC 10F8
ret <y

Coll with PRINT AT USR START, 0; " up to 32 chorocters "

Routine 11. Reverse scrofl.

v

7

/ P

Length 42 bytes

ld s, LINE START 3E Q0
call stack @ CD 1D 15
Id a, 21k 321
eall stack o c 1D 15
rit 28 EF
multiply 04 34
call unitack CD A7 QE
Id hl, [Dfile) 2A0C 40
odd hl, be 09

Id d, FLASH 15 00
ldb, 20 GO 06 20

Ine hi INC 23

Id a, (hi) 7E

edd a, B0k Cé 80

ld (hl), = 77

dinz, INC 10F#
e O 0E 00

ld b, OFF DLAZ 04 00
dinz, DLA] DLA] 10FE
dec e 0o

Ir nz, DLAZ 20F%

Id B, 20h 0& 20

Id a, fhl} BACK 7E

odd @, E0h Cé B0

Id i), o 7

dec hi 28

dinz, BACK 10F8
Ide O 0E 00

ld b, OMN DLAY 0600
dinz, DLAZ DLA3 10FE
decc oc

ir nz, DLA4 20F9
decd 15

jrnz, GO 20 D9

ret ce

POKE START+], Line number o Flagh
POKE START#21, Number of Flashes (0 to 255)
POKE START+34, Time off (0 to 255)
POKE START452, Time en (0 to 255)

Aoutine 12. Flash a line in inverse.
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20 BEST PROGRAMS

for the

ZX SPECTRUM £7.95

w .ofar the

BEST PROGRAMS
gg.spzcmum

EXFPLANATORY TEXT

Z80 OP CODES £1.45

A mupt lor the boginnes and the oxpenenced programmer
alde. Thig hand redcy reckanes lints 311 600 plus 280
maching £o08 INSILCHCNS in dicimal and hexsdesimal wilh
their mncumonics. Each Op Code s succinctly explamed and
Crofi-ifarencad. Supphed in & protectwe fransparent wallet

PROGRAMMERS £6.50

TOOLKIT ZX81

ot B o B andd BA R e ws il

ZX81

ward 192

£5.85

PILOT %
VY

" Al gpmon teplay

" Scour the marc tor loon

* Dodge the ghoele whecome
Ta déwdur you

* AUIOMATIE GPIan = The
mpchone plays nzedf

® Full keyDoard display

® Full mstrucion display

" Contmuous sEanng

" st the Deal scone 10 Oane

" Supsr graphcs when used
sl Dusch Silva graphece
board

Index file —

Duckshoot —

Diary —

ZX81 HARDWARE

16K MEMOPAK (expandable) £29.90
32K MEMOPAK (expandable) £49.90
64K MEMOPAK £79.00
b6k Ram pack £54.95
HRG MEMOPAK HiRes Graphics £59.80
MEMOPAEK Centronics printer

interface £39.90

ZX81 CASSETTES
SPACEINTRUDERS (16K) £5.95
STATISTICS (1K)

LANGUAGE DICTIONARY (16K}
LINE RENUMBER (16K)
NAVALBLOCKADE (16K)

ZX81 BOOKS
HINTS & TIPS for the ZX81 £3.95

SPECTRUM
ASSEMBLER/DISASSEMBLER £8.95
@ Two programs on one cassette
@ Comprehensive instructions
e Great value for money

Mr HELPLINE — the man who answers your ZX gueries in his
column in Sinclair User, the author of HINTS & TIPS FOR THE
2X80 and HINTS & TIPS FOR THE ZX81 now presents his

20 BEST PROGRAMS FOR THE ZXx SPECTRUM.

* 20 original programs for you te load into your Spectrum.

* 20 intaresting programs for you to enjoy and learn from.

* 20 great programs to teach you about fixed and variable length
records, binary searches, bubble sorts, floating point
arithmetic, graphic displays and much, much more . . .

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM.

Prog!am Titles Include:
| Machine code editor — Write, modify, exend and ioad machine

code using this all-Basic machine code
editor. No need to use an Assembler
when you have this program.

Learn about fixed length records, save
numeric and string fields, add to, sort,
maodify, delete and print your records.
Ideal as a computer based card index.
Learn how to manipulate the attribute
file and have fun at the same time.
Binary searches and variable record
lengths are explained with this useful and
interesting program.

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT,
REGRESSION, HISTOGRAM, LINE RENUMEBER and many more.

NIGHT FLIGHT

For the 16K or 48K SPECTRUM

£5.95

AS1 ASH ADF E Js

Rle | FUEL

= ==

iy =
DHE

FLO1 WiND = 3%0/0 gri]

Fly your owen @ircrd ft from take off o landing via
navigational beacons, over mountaing and using a fully
detailed dinection finding and instrument landing system.
“You are the RFilot of a light aircraft fiving at night. *You
musst use your skill and judsmcnl 10 fly your sircrafy
accurately over radio beacons and then land safely on the
runway *Hazards arg mountaing nd crogs winds
*Instruments: Artificial Horizon, MNom Directional Beacon,
VHE Omnidirectional Range. Instrument Landing System
*Aeadouts: Gear, Flap, Air Specd, Distance Measuring
Equipment, Verticsl Speed, RPM and heading “Visual
display of runway on approach *6 Modes from Take off
to Autopilot *Happy landings "WRITTEN BY &
QUALIFIED PILOT"

QUANTITY

PRODUCT

COST

MAKE CHEQUES/ PO's PAYABLE TO: HEWSON CONSULTANTS.

NAME. ......
iblock capitals pleasel
ADDRESS Ll sl

My Access/ Barclaycard Mo. is.

Sianed

TOTAL

Post to: HEWSON CONSULTANTS, DEPT YC, 604 ST MARY'S STREET, WALLINGFORD, OXON 0X10 DEL.

TEL {0491) 36307,

YOUR COMPUTER, NOVEMBER 1982

a1



AUTOMATIC TAPE CONTROLLER
ZX 99 ok THE SINCLAIR ZX81

The ZX99 gives you software control of up to four tape drives
{two for reading, two for writing) allowing merging of data
files. This is achieved by using the remote sockets of the tape

.

ZX99

drives, controlled by USR statements or commands. N ow Only s AP Con i
@®RS5232C INTERFACE S
The Z2X99 has an RS232C output allowing connection with £49. 95 3

any such printer using the full ASClicharacter code (you can

now print on plain paper in upper or lower case, and up to p|u5

132 characters per line) at a variable baud rate up to 9,600 £2-95p+p

@SPECIAL FEATURES
There are so many special features it is difficult to list them
all, for example: B

AUTOMATIC TAPE COPY: You can copy a data file regardiess &
of your memaory 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. ® ZX99 SOFTWARE

The ZX99 contains a 2K ROM which acts as an extension to We now have available "Editor 99°, a quality word processing
the firmware in the Sinclair ROM. The ZX99's ROM contains  Program including mail-merge, supplied on cassette for £9.95.

the tape drive operating system and the conversion to ASCII Also following soon:

for the RS232C output. * Stock Control (October)

There is an extension board on the rear to plug in your RAM * Sales Ledger (November) * Debtors Ledger
pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting
one special tape drive lead, more are available at £1 each. Dept. YC5 Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0409

®FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with £2X81,. Acorn, BBC, Dragon etc. etc.
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop, Battery/mains. Recommended by
Acorn for use with BBC computer.

@ STAR DP8480

RS232C (SERIAL) £285plus £6
Securicor delivery

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional printer works with almost any
computer with very good upper and lower case

data-asrettes

44, Shroton Street
London NW1

/ Tel 01-258 0409

f

S e Bk e B

“’3‘3?’3 ional @ 80 column width (10" paper) #.2.000 SHEETSOF
1=-Qir calu Wi
@ Switcﬁfag:)eni Tractor ar Friction Feed PRINTER PAPER
| @ 80 chrs. per second £19.50 plus £3.50 p&p.
‘ — @®E690 REVOLVING CASSETTE RACK
e Single — £2.99 (holds 32 tapes or 20 in cases)
L i Double — £5.99 (holds 64 tapes or 40 in cases)

Treble — £8.99 (holds 96 tapes or 60 in cases)
CQuad — £11.99 (holds 128 tapes or 80 in cases)

All plus £1 p&p.
S N oy e IS S S S S s .

ORDER FORM Dept YCio Data — Assette, 44 Shroton Street,
London NW1 BUG. 01-258 0409

I Code Item No. Prica P&P| Total

@®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 telephone.

COMPUTER CASSETTES

High guality, screvw assembled cassettes supplied
with library boxes. Any lengths available.

C5 — 35p Cl10—37p C12-—38p
Ci5—39% C20—-41p C25-43p
C30 — 44p

P&P 10% (min. charge £1.50)

Chegues/PO made payable to Storkrose Ltd,

I i“ WEE Chargemy AccessfVisa Mo, . oo cieiiin i

PR

Signed Marme
Address
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THESE COMMANDS have been lefi unul last
because of the problems they can create if not
used carefully. Problems are the last thing you
reguire when dealing with machine code.

This small group of commands is, for the
most part, either extensions to previous
commands or special operational commands.

Dealing with the extensions first, I pre-
vipusly stated that A was the only variable to
which one of the other variables could be
added or subtracted. It is also possible to add
or subtracl a constant.

Basic Mnemonic Machine code
LET A=A+52 ADDAN 198 N
LET A=A-32 SUB AN 214 N

Remember A is single variable so that the
constant has 1o be in the range of 0 ro 255.

In the first article we mentioned the F
variable, flag, and said thar after certain
operations it was tested for zero. In fact it is
tested for rather more than that.

If the A variable is less than the value of the
variable or constant with which you are
comparing or operating then the flag variable
C, carry, is set.

If the A variable is greater than, or equal to,
the value of the variable or constant that you
are comparing it with, then the flat variable
NC, No Carry, is set.

In Basic terms where X is a constant or a

variable:
Relation Variable Flags set
A= id NC
AN NZ can be either
AKX C NZ
Ax=X NC can be either
Now wvou can use these additional flag-

variable relationships with your jump
commands.

JP NC DIS 48 N

JP C DIS B N

JP NC NN 210 NN

JERIGE NN 218 NN

We can also compare the contents of the A
variable with ecither a constant or one of the
other variables, code 184 to 190, The result of
this will ser flag variable Z if they are equal, or
NZ if they are not, and the flag variable Carry,
if A is less than the variable, and No Carry if
not.

Basic Mnemonic Machine

code

IF A=N THEN LET

F=2Z CP N 255 N
IF A<>N THEN LET

F=NZ
IF A>=MN THEN LET

F=NC
IF A<N THEN LET

F=C

Note that the flag variable can be considered
as a string rather than a number. Thus it is
capable of holding the string NZNC, that is,
non-zero, Mo Carry, if' A is greater than the
compared variable.

There is a group of commands similar to JP
known as Call commands. The difference is
that when you Call a return address is Pushed
onto the stack. Later when a Ret instruction 15
met, the machine code Pops the return address
off the stack and jumps 1o it.

CALL NN >>>>>INC B

LD (HL) B

LD B A <<<<<RET
Great care must be exercised when using
Push, Pop and nested Calls, so that return
addresses are not mixed up with Pushed and
PPopped variables.

Should your machine-code program ever fail

more problematical

commands, which would have introduced unnecessary
difficulties if mentioned earlier. These will enhance

commands covered in the previous instalments of her
machine-code series. 3

EXTEN

o work, look at this first and ensure that for
every Push there is a Pop within a subroutine,
and that you have not Popped your return at
the beginning of your subroutine.

Main Program Subroutine
PUSH HL LD AN
CAL MN POPH L

RET

Pop HL pulls the return address off the
stack, not the Pushed HL. Remember, Pop
pulls off the last variable pushed.

The Call routines can be made by the same
relationships as Jumps.

CALL NN 205 N N
CALL NC NN 212 N N
CALL C NN 220 N N
CALL NZ NN 196 N N
CALL £ NN 204 N N

Now for some special functions that you

1]13)—' encounter.
XOR A

There is a simple way of making the A
variable equal 10 zero — LD A 0 — and that is
to use the mnemonic XOR A, Code 175.

EX DE HL

More can be done with the HL variable pair
than with the DE pair. We can load a constant
into HL, or any of the other variables. It is

SIONS

useful to be able to exchange the contents of
DE and HL. The mnemonic is EX DE HL,
Code 235.

AND A

With the Sinclair character code, the
difference between a character and its inverse
is 128. See page 181 of the Sinclair manual.

Therefore, if we just wish to know a
character and not worry about its colour then
by using the A variable we can mask off the
colour by using the command And N, Code
230,

And 127 blocks out the colour and just
leaves the character, And 128 blocks out the
character and just leaves the colour.

BIT 7A

A related command is Bit 7, A, Code 203
127. This tests to scc whether the 128 part of
the character is there and sets the flag variable
NZ if it 15 and Z if it is not.

This command does not alter the A variable,
it only tests it and sets up the flag variable
according to the result.

MNext month Your Computer begins a series
of articles on machine-code chess. The range
of code used has now been covered by the
machine-code articles and this supplement.
You will see how machine code can be used 10
produce fast compact programs.
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ANNOUNCING

The BEST Books
For Your

Dr. Logan is acknowledged as the leading authority
on Sinclair computers. In his book, he givesyoua
complete overview of the way the Spectrum
operates, both for BASIC and machine language
programming, incly ding numerays demonstrotion
programs, in Or. Logan's own wards
UNDERSTAMDING YOUR SPECTRUM has three moin
aims: " to exploin, in simple terms, how the Spectrum
works: “to teach ZB0 machine code from first
principles; ond *ta give details of ‘monitor entry
pointy sa that efticient progroms can be written.”
Plus a special section on the ROM operafing systeim.
This book i a must if you are sedous obout
programming the Spedrym. £7.95

After leading the way in Sinclair ZX81 software, we've
produced the highest quality, most exciting Spectrum
software available. From the three excellent books
depicted above to fast-action games on cassette,
we're providing the best choice in Sinclair Spectrum
software today.

Now on cassette all the programs from the Over The Spectrum book!
Cassette 1 includes Lunar Lander, 3D-Mazeman, Chess and 7 more;
Cassette 2 has 9 programs including utilities, Eliminator, Freeway
Frog and a full scale Adventure. Cassette 3 includes Sales Analysis,
Payroll, Spectrum Invaders, Meteor Storm plus 5 others. Each
cassette is only £5.95 including VAT,

SPECTRUM

A boaok to amaze you! With the full listings of
over 30 pragrams for your Spectrum youwill find
ready-made professional programs whatever your
interest or application. Listings are printed ina
specially designed easy-to-read format and each
program has detailed nates. You'll find exciting
arcode fovountes, strategy gomes, utilities, business
and educational programs, plus programming hints,
tips on extending the Specrum, and mare, which all
combine to make this the definifive book for every
Spectrum user. Incradible valua—over 160 pages
including 8 pages infull colour. £6.95

. SPECTRUM
MACHINE

It you ore frustrated by the limitations of BASIC and

want ta write faster, more powerful, spoce-seving
programs or subroutines, then SPECTRUM MACHINE
LANGUAGE FOR THE ABSOLUTE BEGINNER is the

book for you. Even with no experience, you will be

able to discover the ease and power of the Spectrum’s
own longuage. Each chapterincludes specific \
examples of machine longuage applications. Afthe

end of the bock, all this is breught togetherinto on

entire maching language progrom-from design

fig ke ﬂ"ruu-'l“ te the complete listing afan exc[ri:-g.

ariginal arcade gome. £6.95 :

= e

Melbourne House Publishers,

Orders to: 131 Trafalgar Road, Greenwich, London SE10.
Correspondence to: Glebe Cottage, Station Rd.,
Cheddington, Leighton Buzzard, BEDS LU7 7NA.

| Please send me your Spedrum catalogue
Please send me:
| Understanding Your Spectrum Book @ £7 .95
. QOver The Spectrum Book @ £56.95
[ | Spectrum Machine Language For The Absolute Beginner
Book @ £6.95
QOver The Spectrum Cassette No. 1 @ £5.95
_OverThe Spectrum Cassette Mo, 2 @£5.95
Qver The Spectrum Cassette No. 3 @£5.95
(please add 80p for post, pack & VAT)

=

MNMame . .. ..

— — — — e — —

Address :
Post Code =

[ |

Si& MELBOURNE HOUSE PUBLISHERS



Hiipe:

You beat
the MONSTER
mrmInRNITNINN

You could win £100 by playing one of the
oldest games in the world.

Compete with the Rabbit, Beast or Monster
to get the beans in your bowl. SIMPLE??

Try it! Send £6.95 today and £100 could be
yours. Please allow 14 days delivery.

GOOD LUCKIITITIT LT
FOR ZX81 16K.

w UNDERSTANDING LIMITED

MICRO-COMPUTER SERVICES

The Production Village
SPECTRUM

100 Cricklewood Lane London NW2 2DS
SOFTWARE

JACKPOT FRUIT MACHINE

Featuring holds, nudges and realistic hi. res. symbols. Colourful — just

like the real thing!
Plus

SUBMARINE ATTACK

|
I
\

GLOB

> SPECTRUM &
ACORN USERS:

1 Z¥EY & SPECTRUM

More Real
Applications
forthe ZX81 and Spectrum

by Randle Hurley. (E7.50 — plus =="—=—=———mmu" - 0%
cassettes for ZX81 or Spectrum for £9.00 each inc. VAT)

Bug-free programs to turn your ZX81 or Spectrum £750
into a small business or working computer that include:

e File Handling Survival Kit ® Cash Register Program

e Statistics — with 16K Storage ® Animation Package for games and
simulations ® Crashproofing and User Friendliness ® Menu Driven Programs
Assembly Language Programming for
the BBC Micro-Computer by lan Birnbaum o OF YOUR BCO
(£8.95 —plus 2 casselﬁ'es for £16.00 inc, VAT), MGRO-COMPUTER
Learn how to run your BBC micro-computer fasier. This book

is & complete education in assembly language that includes:

s Conditional Statements ® Loop Siructures ® Arays ® Macros

& Inputting Strings ® The Stack

Specially designed double tapes contain all the programmes shown
in the book - saves time and effort.

M s mi— — ] LTI Mmema RIS s e SIS CENE,

INGCREASE THE CAFPABILITY

oMLY
.95

To: lan Jacobs, Globe Book Services Lid

FREEPOST, Canada Foad, Byfleel, Surrey KT14 7JL.
Please send.

[ More Real Applications for the ZX81 and Spectrum (£7.50)

T Z2X81 Casselte (£9.00). L Spectrurn Cassette (£9.00)

O Assembly Language Programming for the BBC Micro-Computer (£8.95)
[} Double Cassette (E16.00)
Cheque enclosed for £
NAME ___

ADDHESS

BOOK SERVICES LT

(p&p 75p per order).

Guarantes: Fieturn for full refund in 14 days if not delighted
e

Promotion’s the name of the game in
‘SHIP OF THE LINE’ - An adventurous management game
Fearlessly battle your way up the ranks... encounier enemy fleets.

survive mutiny, fever and famine... endure fog, fire and thirst . then

when vou think youve done well .. rush home 1o Port for promotion

16K SPECTRUM £4.95

48K SPECTRUM £6.50

MULTI FUNCTION CASH CONTROLLER

Takes care of your Home Budgeting, Bank Account, Standing Orders
Loan and Mortgage Repayments. Complete security ensured by
secret password. A budgetng bargain for only £10.

‘SHAKEN BUT NOT STIRREDY"
A James Bond 007 Adventure.

Recover a stolen warhead from the lair of Dr. Death, but first follow

=)

48K SPECTRUM

Destroy them before they destroy you. Fantastic fastaction fun Both  the trail across continents, locate his secret 1sland, encounter the
steel fisted giant Paws, then find yourselfin his underwater maze and
hopefully find the missile... But It Doesn't End There

Can you resist being 0077 Only £6.50 48K SPECTRUM

rGR.DER FORM Ficase send me:

games just £4.55, 48 K SPECTRUM.

Boldly Go where no Spectrum has gone before.., in
SUPER SPACE MISSION

Incredibly fast machine code graphics. Dedge the swooping aliens
and meteors. Fight exciting multi directional laser battles from your

moving starship. Really exceptional graphics, seven skill levels, only |

£4 95 for 18 or 48K SPECTRUM or 16K ZX&1
MONSTER MINE

Escape from the depths of the legendary El Dorado mine by dodging | -
the monsters and collecting the golden nuggets. Full machine code. | __

Only £4.95 for 16 or 48K SPECTRUM or 16K ZX81.

Richard Shepherd
Software

FREEPOST (No stamp required),

MAIDENHEAD,
BERKS, SL6 5BY.

I
I

_ . jackponSub. Anack at

— Space Mission at

== — Monster Mine Et
16K ‘Ship vl the Line at

48K Ship of the Ling' at

_____ 4BK ‘Shaken but r:of Stured” ar
L2 48K Multfuncton Cash Controller at £10.00

ORDER BY DECEMBER 15th — RECEIVE BY XMAS

1 enclose my cheque/Postal Order for £
pavable to Hichard Shepherd

MName
Address
Machine

K Meniory
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The new Dragon 32
So 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.

If youre not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you wont understand
why all the others seem so difficult.

AndthenewDragon 32 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

ccess Memory. (32K RAM for those who
preter to be blinded by science.) This means
that the Dragon’s 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. [t makes it easy to
use, too, '

USER-FRIENDLY?

You may have heard of the term ‘user- .
friendly. RevertingtoplainEnglishonce £ f -

r

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 licks your hand

You tap (literally) its vast resources
through a beautifully-designed keyboard
thats as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the English you
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say gobbledy-
gook! _
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SPECIFICATIONS PRODUCT z iz QS 5| |33
6809E MICROPROCESSOR. Pet, Apple, Atari 400, el Sz vl o
BBC Micro, and VIC 20 still have the less powerful 6502, FEATURE é == :
32K RAM (as standard). At least twice the power of PRICE £100 | £125 | £175 | £190 | £199 | £300
similarly priced machines. Expandable to 64K RAM. — T\T-DA =
EXTENDED MICROSOFT COLOUR BASIC (as standard). RAM SIZE 32K | 16K | 8K | 3K | I6K | 16K
Featuring: ADVANCED GRAPHICS (set ling, circle,
paint, print, draw, rotate and print using). STANDARD
ADVANCED SOUND 5 octaves, 255 tones. AVAILABLE
AUTOMATIC CASSETTE RECORDER CONTROL. %%%E%% %II%H 26K | 9K | N/A | N/A| 14K | 3K
FULL EDITING withINSERT and DELETE. '
9 COLOUR, 5 RESOLUTION DISPLAY. GRatHlee
2 : == EXTENDED
| = 7 3
USE WITH ANY U.H.E TV and/or separate PA. L. monitor. gg%{g)ig)ﬂ ves |no Invo Ivo |No o
PROFESSIONAL QUALITY KEYBOARD. Tﬁ-k *A b
Typewriter feel. Guaranteed for 20 million depressions. STANDAR
T e PROFESSIONAL-
PRINTER (Centronics parallel). TYPE vEs |no |yes |ves |vEs |vEs
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.
Leamingwhatyoucanuseit for will cause you
to experience something entirely different.

elight. 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 pamt 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 UHF 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
h enjoy using computers.

h The Dragon is the first computer
specifically for the family - so by enjoy-
ing yourselves at home, you and your

children can soonbecome 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




PROJECT

SIMPLE WAYS 1O
HANDICAR

John Dawson casts a
clinical eye over the
winning entries in our
competition to help the
disabled.

JOHN HEATH has won an Epson MXS0F/T
printer for a simple, but powerful device for
putting informarion into a Sinclair Spectrum
computer. Tony Higham, who is 17 years old,
wrore a program to allow a disabled person to
write Basic programs on the Tangerine Micro-
tan computer, using only three keys or
switches. He wins the under-18 section of the
competition and will receive a BBC Micro.
Sinclair Research has generously donated
three ZX-81 computers as special merit prizes.

The competition rules stated that, in the
under-18 section, we were looking for original
and stimulating ideas, aimed at the practical
needs of someone handicapped in a particular
way. In the over-18 competition, we hoped to
see a working, prototype device with some
associated software. The idea was to encourage
people to think about mass production of their
inventions. Bright ideas in isolation are of
little use.

No-one doubts that handicapped people’s
lives can be enriched via micro-electronics, but
a discouragingly long catalogue of factors has
limited their widespread application. When he

built the prieumatic switch for the Spectirum, |

John Heath was aware of these problems.
FPeople who are handicapped are disadvant-
aged as wage-earners, and support for the dis-

abled is never high on the list of priorities for
ZOVErnments.

Although there are many disabled people,
there is a conflict berween the need to supply
cheap, mass-produced aids, and the wide range
of individual disabilities.

It is usually essential to adapt aids to the
particular needs of the individual. If the
customisation involves a health-care profes-
sional, costs rise dramatically.

Safety aspects

Maintenance of specialised, complex equip-
ment installed at widely-separated sires
throughout the country is also very expensive.

Very high standards of safety are necessary
for electrical devices to be operated by handi-
capped people, who may be caught ofF-balance
more easily than an able person. If the equip-
ment uses mains power, simple aspects of the
design such as the cord grips that hold the
mains input wire may become much more
important if users ever put all their weight
on the anchorage between the wire and the
case.

Figure 1 shows how John Heath plans to ger
a signal from a handicapped person using a
simple rubber bulb full of air. When the bulb
is squeezed, there is an analogue change in
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pressure in the pipe leading from the bulb.
The tube is connected at the computer end to
an adapror which rerminares at a diaphragm.
Mylar film about 0.2 mm thick is an ideal
material for the diaphragm, providing bi-
directional motion in response [0 pressure
changes.

A short rod or flag is attached to the centre
of the diaphragm. This can be made to
obscure a silicon photo-diode proportionally to
the position of the diaphragm. The source of
illuminarion is an infra-red light-emitting
diode (LED),

A person pressing on the bulb will cause the
diaphragm to bulge, thus changing the current
flowing through the photo-diode.

The change in current through the diode
can be detected by various circuits. One low-
cost method of digitising the photo-diode
current is to allow it to discharge a capacitor,
and to measure the discharge time which will
be inverseley related to the current flowing
through the diode.

Figure 1 shows how the software and hard-
ware provide a binary on/off output from the
changing pressure in the pneumatic actuator.

The computer is programmed [o turn on an
ourput Bit on one of the computer ports for a
fixed period. The pulse provided by the
computer charges the capacitor. During and
after the pulse, the photo-diode discharges the
capacitor, and the time that it takes for the
voltage to reach a fixed low level, is deter-
mined by 2 program which reads in the inpurt
port continually, until it sees a signal that the
Bit has dropped to the off — low level — state.

The input section of the program provides a
digiral measurement of the pressure in the
tube by counting the number of times it has to
go round in a loop while it wairts for the stare
of the input latch to change.

Individual setting of the current flowing
through the LED is necessary to compensate
for wariation in the sensiuvity of the opto-
electronic components, and the position of the
components relative to the position of the rod
attached to the diaphragm.

Existing devices for the handicapped are
similar to other menu-driven data processing
programs, in that the user controls the
position of the cursor which moves among a
selection of characters and commands.

John Heath’s program makes the cursor go



Preumatic input allows people with a wide range
of disabilities to operate a computer.

forward by increasing the pressure in the tube,
either by squeezing the bulb or by blowing
into the tube. The user can choose commands
by giving a short, hard puff down the tube in
contrast to the lower steady pressure which
makes the cursor move forwards. Because the
pneumatic and opto-electronic parts of the
swirtch are analogue components it is possible
for the software to sense a range of pressures.
This can be used to control the speed of the
cursor. Negative pressure in the tube, caused
by sucking, can be detected and used to move
the cursor backwards.

John Heath found factors which were
essential for the successful operation of the
system. First, a significant margin must exist
between the pressure giving fast cursor motion
and the pressure that signals that a command
or character is 1o be selected.

Secondly, when the user relaxes, the cursor
velocity must fall to zero immediately if the
user is to be able to operate the device ar its
fastest rate. Thirdly, the user should be able to
adjust the response time of the system to suit
the speed at which he or she can react. The
speed at which a disabled person can use the
system may vary from day ro day, and the
means of adjustment should be built into the
software rather than designed as part of the
hardware.

Keyboard aid

The program that 17-year old Tony Higham
wrote was designed to help handicapped
people to program a computer in Basic. He
said that the program was to be used with a
joy-stick or some other device to make
operation casier for a disabled person.

When you run the program, the top-half of
the screen displays a set of letters and
commands which simulate the ordinary key-

board. Three keys control the movement of a
CUrsor.

4 Move cursor to the left

6 Move cursor to the right

5 Select the letter or command beneath the

cursor

Pressing the key to move the cursor to the
right will transfer the cursor from the end of
one line to the beginning of the next. When
you select a character by pressing key 5, the
letter appears on the bottom line of the screen
and an asterisk character marks the point
where the next character will be displayed.
The user can select any of the keyboard
functions, such as Remrn or Delete by
positioning the cursor over the simulated
Return or Delete keys.

Tony Higham built a shorthand command
function inte his program to increase the Basic
writing speed. To get into the shorthand
command program, the user types an Escape
character by placing the cursor over the simul-
ated Escape key. The asterisk character, which
acts as a cursor on the botrom line of the
screen, is replaced by S and then the keyboard
can be used as before. When the user enters a
single letter command, the complete Basic
instruction is displayed on the bottom line.

Paul Coker developed a computer program
to help people cope with dyslexia. This is an
inability to gain access to informarion and to
transmit it effecrively 1o other people.
Dyslexics cannot remember accurately the
order in which letters are set down to form
words due to the information about a word’s
structure being jumbled up berween their eyes
and their long-term memory.

Using a dictionary o check spellings, due to
the complexities of the English language, is
not always possible. For example, words like
Know and No.

To overcome the problem Paul Coker wrote
a program which he calls a Reverse Dictionary.
The program will search for a correctly-spelt
version of a word entered by the user. The
average time to find the right march for a word
typed into the computer is cight seconds if the
first letter is correct.

If the first letter is wrong, the computer — A
ZX-81 with 64K RAM — will take up to two
minutes 1o find the word. Paul Coker says that
his ZX-81 program is limited 1o 1,000 words
as the tape take over six minutes 1o Load from
cassette. A larger program could be used easily
in a faster machine.

Help for dyslexics

I have not seen this program in operation,
but the structure of the program appears to be
divergent: more than one word might be taken
to be a correctly-spelt version of the incorrect
keyhoard entry. :

The single most telling point in this entry,
and part of the reason why Paul won a special
merit prize, is this: “My Reverse Dictionary is
not meant to help a dyslexic to overcome the
disability but to allow him or her to cope with
it. The dictionary can be used in schools or
colleges, but will be most useful ar home
where the person may not be able to get help
with writing from a friend, and in cases where
the writing is private.”

I hope that as a result of the competition
John Heath and Tony Higham will get together

10 combine their hardware and the software.

Forth is a more powerful control language
than Basic, allowing people who are handi-
capped to achieve a greater mastery of their
environment. The health section of the I'T 82
Committee will encourage the commercial
assessment and development of the winning
entries. B
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COMPUTERGUIDES

PUBLISHED BY SINCLAIR BROWNE LIMITED

The ZX Spectrum
L Explored

A QS o e (TEY |\~ DES OVER 20 PROGRAMS
Explored by Tim Hartnell,

INCLUDES OVER 20 PROGRAMS Editor of ZX Computing Magazine

Forward by Clive Sinclair

HARTNELL : : ; :
In this pracucal guide — with programs

throughout — Tim Hartnell takes his readers
from their first steps in programming to haw
the ZX Spectrum can be used as a tool at
home, at work and for education. He looks at
the use of sound, colour and 3D graphics.
and shows how to write programs in BASIC,
as well as how to use machine code on the
ZX Spectrum.

The ZX Spectrum Explored 1s complete with
many programs for education, business and —
not least — pure fun!

0946195 00 5 ~approx. 220pp

October 1982  approx. £5.95/511.65

Dlstrtbuted by

John Wiley &Sons Limited
Baffins Lane - Chichester - Sussex PO191UD - England
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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.

CLG A function to calculate the base 10
logarithm of its argument. The argument
must be grearer than 0. On the BBC Micro
this is a statement which clears the
graphics area of the screen and homes the
graphics pointer to 0,0.

CLK This function returns the date and
time. An argument is usually required but
it is a dummy playing no part in the
function.

CLKS A similar funcrion to CLK.

CLOAD A special command — which can
also be used as a statement — found in
Microsoft Basic. It loads a Basic program
from a casserte. It is often followed by

additional paramerers identifying the
cassette port and the program name.
CLOAD? Another Microsoft Basic

command which verifies that the program
stored in the memory is identical to that on
a casserte tape. It may be followed by addi-
tional parameters identifying the cassette
port and the program name.

CLOSE A staicment used by many micros
to close disc files. If no files are specified, it
closes all files except in BBC Basic which
uses CLOSE # 0 to close all files.

CLOG See CLG

CLR This may be used as a statement or a
command and is used on the Pet and Apple
I1 as an abbreviation for CLEAR. See
CLEAR

CLS This is a command or a statement
which clears the screen and homes the
cursor without disturbing the program or
variables. On the BBC Micro it only clears
the text area of the screen. See CLG

CMD A command used by the Pet to control
the IEEE device named by the argument.

CO An abbreviation of the CONT statement.
See CONT

CODE The ZX series equivalent of ASC.
Note however that these machines do not
use standard ASCII Codes. See ASC.

COLOUR Also spelt COLOR on American
machines. A command and a statement
which identifies the code of the colour
required to be used for ourput.

CON The Apple II abbreviation for CONT.
See CONT

CONT A command used (o restart a
program which has been halted by
BREAK or STOP. The program restarts
from the point at which it has halted, with
all variables intact.

COS A standard trig function which returns
the cosine of the argument. The argument
is normally in radians.

__-—l—'-.-—-___

BASIC DICTIONARY

COUNT This is a2 BBC Basic function
which returns the number of characters
printed since the last new line.

CSAVE A special command — which can
also be used as a statement — used by
Microsoft Basic. It saves a Basic program
on o a cassette. It must be followed by the
program name and may also identify the
casserte port.

CSNG A function which changes double-
precision numbers and numeric variables
to single precision. The double-precision
value is not lost and can be recovered later.

D

D Used to indicate double precision when
expressing numbers in standard scientific
notation, exponential notation. For example:

1.23456789 D + 20
indicates
1.23456789 = 1020

D. An abbreviation for DATA.

DAT An abbreviation for DATA.

DATA A standard ANSI statement indicat-
ing that the rest of the line conrains data to
be read by a READ statement.

DEEK A similar statement to PEEK. It
returns the wvalue stored at the address
indicared bur in two adjacent addresses.

DEF FN A standard ANSI statement which
allows the user to define his own functions.
It can be simulated by using a subroutine
which calculates the desired function.

DEFDBL A statement which defines the
variables following it as double-precision
variables, until redefined.

DEFINT A statement which defines the
variables following it as integer variables,
until redefined.

DEFSNG A statement which defines the
variables following it as single precision
variables, until redefined.

DEFSTER A statement which defines the
variables following it as string variables
until redefined.

DEG A command which causes trigono-
metrical functions o be operated In
degrees rather than radians. It is also used
as a funcrion to convert radians to degree
on some computers, including the BBC
Micro.

DEL An abbreviation for the DELETE
command.

DELETE A command which erases speci-
fied lines from the computer’s memory.
DIM A standard ANSI statement which is
used to specify the size and format of an

array variable.

DIV A special function used by the BBC

s e g
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BASIC DICTIo

Micro which returns the integer quotient
of two varigbles, or expressions, which
themselves need not be integers.

DO ... UNTIL A statement pair which
causes a loop of statements following the
Do 1o be implemented until the loop ends
— thart is, when the condition following the
Until is satisfied. Control then passes o
the statements on the following line. It can
be faked with a For-To-Next loop. See
Your Computer June 1982,

DOKE A similar statement to POKE but
which places a two-byte value into adjacent
memory locations.

DRAW This statement will draw a line from
the current cursor position o a position
specified by the co-ordinates following it,
using the current foreground colour.

DRAW . . . AT This statement is used in
Apple II Basic to draw the shape specified
after DRAW in the position indicated after
AT, The shape must have been previously
defined and numbered.

DSP A statement used in debugging. It
causes the line number and the value of
variables indicated to be printed each time
the program encounters them.

E

E Used to indicate exponential noration
{(standard scientific notation) for example:
1.01 E + 10 indicates the value 1.01 x 1012
See also D.

E. The Microsoft Level I Basic abbreviation
for EDIT.

EDIT A widely-used command to call up the
machine’s Editor so that changes can be
made in existing Basic lines. There are
many different Editors and each has its
own command vocabulary. This command
is used as a direct command and only very
rarely finds a use inside a program.

ELSE A statement used to redirect the pro-
gram operation sequence when the con-
dition specified for an IF-THEN statement
is not met. It can be mimicked by add-
itional statements, see Yowr Computer
September 1982, page 64, program 2 for
derails.

END The statement used to terminate execu-
tion of the program. In some computers it
must be the highest line-numbered state-
ment, but in others it can appear anywhere
in the program and multiple ENDs are
allowed. It differs from STOP in thart it
returns control to the Basic interpreter
whereas STOP returns to the command
mode. An ANSI standard word — See
STOP.
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NEW

ZX SPECTRUM ROULETTE 48K

®Full colour Monte Carlo betting table on continuous
display.

®Betting chip placement on table.

®Practically any bet can be placed.

# Suitable for 4 named players.

®Good linear simulation of peripheral wheel numbers with
realistic slowing down.

®Ball jumps around before settling.

8 All winning numbers, even money, column and dozen
bets automatically flashed.

®Each player informed of any wins and bank accounts
automatically credited.

®5Sound effects.

Tapes inciuding full instructions for play, and postage and

packing, obtainable for £4.95, from:—

ZX SPECTRUM 16K COMPENDIUM
OF CHILDREN'S GAMES

Tired of space invaders and games that go bang, bang?
Make a change with Ludo, Snakes & Ladders, Beetle, Fox
& Geese. No-dice to lose or counters to pick up. Hours of
family fun with these old-fashioned games updated for the
space age. £4.95inc. P& P

SPECIAL OFFER
Both programmes on same cassette
DYMOND SOFTWARE,
22, HOSPITAL ROAD, ANNAN
DG12 5HP,
DUMFRIESSHIRE.

£8.95

@@[@Sﬁ@ﬂ

Innovative ZX Software
MERCHANT OF VENUS (ZX81 + 16K RAM)

This absorbing graphics game combines 1he skill of ‘Lunar Landar’ with 1he judgerment of
“Srock Market”, With your freighter you have the frasdom of the skiss above the cites
and spaceports of Venus. Ezch area of the planet has its own market prices for goods
and fuel and you rarst discower the most profitable routes to work. Carefy frading can
make your forune. bt bevware — upkeep of vour ship is expensive and poor landings
could cost you hedvily in repairs. Start trading today for only £5.55

CRYSTAL MACHINE CODE (ZX81 + 16K RAM)
MONITOR AND DISASSEMBLER

This comprahensive progrem takes all the efforsour of entaring, editing, debugging and
run.nE;:; wour maching code. Occupying less than 31K above RAMTOP #s features
INCRRdE:

@18 one-touch “keyword” commands

WA full editing systom

s High spesd LOAD and SAVE

# AUN with breskpoints

# A Hex-10-Decimal and Decimal to-Hex converter

®Prini, Tabulate and Copy biocks of memary

‘@ Display and alter CPU registars

This essencial aid for all machine code usess is fully compatible with your BASIC
programs dnd comes complate with a detailed instructon manual for only £8.85.

SYMMETRICAL CRYSTAL 1K GAMES TAPE

Simply the wiimate in 1K gamas. For ficker fres fast aciion games all with on-screen
scanng plus & challenging puzzie 1o solve:

ASTRAVOID Dodge the astivowds! Dock with Pods to refuel. How fong can
VEU Survrvy

INVADERS Elast e advancing akens before (hey [and. Full scréen cplay.,

BOMBER Fiaman the rocky wastas Delow 10 Chear B [anding stip (or your

damaged plane. Specisl HI-SCORE feawwre plus full screen
display.

Can you beat the elusive 10 second barner?

Dwarves, Trolls, Dragongs, Wizards and more! You must salve
the hidder mysiwerios of the dungesn 1o free the imprisoned
Princéss,

SUPER SLALOM
DUNGEON QUEST

Five great machine code. programs for jus: £4.95
Send sae for our latest catalogue
Please add £0.50 p&p and make cheques/ POs etc payable to

CRYSTAL COMPUTING
291-293 Station Road, Dunscroft
DONCASTER DN7 4DY
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PROGRAMMED & BLANK
CASSETTES DELIVERY WITHIN A WEEK

Cassette 1 — BUSINESS MAN

This superbly interesting program will keep everybody from the
most discerning company director to the tea-lady’s grandchildren
entertained for hours. Test your skill in the world of commerce.
Make board room decisions on the future of your Company, on
profit margins, manning levels, the Stock Market, in fact all the
wheelings and dealings of the company executive.

A millionaire in 3 to 5 years? Or will you be calling in the receivers?
Find out by playing BUSINESS MAN.

Side 2 — STARS MICRO CLOCK KILLER TANK

PICTURE PAGE AMOLL INFO

Cassette 2 — MICRO PROFESSOR

This program Is ideal for teachers and parents.

Following the success of cassette 1 we now have a new exciting
and educational quiz program for 1 to 4 players to test their general
knowledge. Each player has 5 questions randomly selected from a
store of over 200 and these can be altered to, added to, up 10 300,
MICRO PROFESSOR takes up the entire ZX81 memory with the
16K RAM pack.

Side 2
Devise up to 300 guestions and answers of your own such as pop
music, sport, art, science, in fact — anything at all.

RA

e e

-

| enclose chagus/postal onder Send your order to:

e A in payment for: | POOLE, DORSET.
Cassette 1(5.45) & ;
Cassatte 2 (5.45) £l MR/MRS/MISS

Blank cassettes
{£3.65 par pack of 5]

cs c10 ci1z

ADDRESS
C15

AMOLL TECHNICAL. 56 BANKS ROAD.,

lenter no. required)
Index Cards =
[£1.40 per pack of 20)

fenter no. of packs required) [
ALL prices include LK postage
& packing

BIOPRINT

USE YOUR ZX PRINTER

Make ideal Christmas gifts for
your relatives and friends who
have everything!

Make a gift which is not only a
calendar, but also a Biorhythm
chart showing their cycles for
every day of the year, all on

beautiful Sinclair silver paper.

You need their birthdate, your

ZX81, printer and BIOPRINT.
Also for Spectrum!

Buy BIOPRINT for £5.00 inc.

from...

RN s o A

FISHER-MARRIOTT SOFTWARE
9c Abbey Hill, Kenilworth. CV8 1LW




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".
TV GRAPHICS

B I own a ZX-80 and a ZX-81
which both work fine on a 14 in.
black-and-white TV, but when I 4
try them out on a remote control
colour TV the picture is very
grey and the graphics are
unclear. Altering contrast and
brightness brings little improve-
ment. [ am thinking of buying an
Atari or Dragon with colour and
sound, but I am reluctant to do
s0 in case I cannot obtain a
decent picture. Is the problem
with Sinclair’s machines, or the
V?
L Adrian,

Wallasey, Mersevside.
THE MosT likely problem is the ZX
compurters. Many do not produce an
ideal picture on a colour relevision,
although they work perfectly linked
with a black and white set. To some
extent the problem exists with all
microcomputers. For example, my
BBC Microcomputer works perfectly
on my TV, but extremely poorly on
a friend’s set. You should not have
problems with Atari or Dragon;
there have been no reports regarding
television-matching problems. Why
not ask if you can have a demon-
stration of the computer on your
own television?

POKE PROBLEM

B I am the lucky owner of a
Spectrum, but one problem
causes me headaches. The dis-
play file, as you know, is a little
weird. When trying to Poke
characters to the screen I
become lost.
Richard Baldwin,
Harefield Road, Maidenhead.
THERE 1S NO simple answer. Why
not stick with the Screens and Print
At commands which do the job in a
more simple manner?

COUNT THE DAYS

H In yvour September Response

Frame, Derek Chadwick asked

for a routine for counting the

days berween specific dates. My

subroutine does the job in three

lines, most of the work being

done by line 9530:

9500 REM DAY NUMBER ROUTINE

9510 LET M=VAL AS (4 TO 5)

9520 LET Y =VAL A$ {7 TO |

9530 LET DAYNO =VAL A5 { TO 2} +
INT ({Y=-1981) *365.31+ (1 AND
(M >=3 AND Y/4=INT
(Y 4N +(31 AND M=2) + (59
AND M=3) + (80 AND M= 4} +
{120 AND M=5) + (161 AND
M=86] + (181 AND M=7] + (212
ANDM=8) + (243 ANDM=9) +

{273 AND M=10] + (304 AND
M=11) + (334 AND M=12)
9540 RETURN
Line 9510 assigns the month
number to variable M, line 9520
assigns the year number 1o Y.
Line 9530 calculates the day
number, using the first of
January 1981 as a base, and
allows for such things as leap
years. The date must be entered
as a string, AS, in the form
01.07.1982. I have found the
routine useful in two ways. First,
it can be used prior to sorting
arrays into date order. Second,
it can be used for Mr Chadwick’s
application. I have used it to
calculate interest accumulated
between two dates.
Gordon Clarke,
Ruslip, Middlesex.
THANKS VERY MUCH for your
routine, Gordon. It is certainly
compact, and looks fairly robust.

JOIN THE CLUB

# I won a Vic-20 which I intend
to expand to its full potential.
However, I am having trouble
finding out about peripherals. I
am also interested in business
software for the Vic. Where can I
get some information on avail-

able products? S Knye,
Kids Grove,

Stoke on Trent, Staffordshire.
COMMODORE HAVE recently

organised Vicsoft, their own club for
Vic users. It supplies information on
a number of products and services,
along with members’ discounts. You
can ger dertails and a catalogue, by
writing 1o Vicsoft, 818 Leigh Road,
Trading Estate, Slough, Berkshire.

A GOOD READ

B 1 have a Vic-20 which I
received at the beginning of the
year. I have learned some Basic
from Introduction to Basic 1, but
now I feel I have come to a stop
in my programming. Please
could you advise me.
Daead Murray,
Chelmsford, Essex.
ONE B0OK I would recommend is the
Vic-20 Programmer's Reference Guide,
published by Howard Sams, for
£12.50. Other books on the Vic
include my own Gerring Acquainted
with your Vic-20, which is a first-time
users’ guide to programming, and
the games book Swmphony for a
Melancholy Compurer. Mark Ram-
shaw's book Zap! Pow! Beom! which
has 30 arcade games for the Vic-20
may prove of interest. The FVic

RESPONSE FRAME

Revealed, by Nick Hampshire, has
been very popular. You can get it
from your Vic dealer, or by mail.

VIC VOICE

Bl am a Vic-20 owner, and
recently purchased a voice syn-
thesiser. The notes on how to
actually make it work using
Read and Data statements are
brief to say the least, but I have
managed to incorporate it into
many programs successfully.
What I have been trying to do is
allocate words or short phrases
to certain keys, but either all the
Data statements are read at
once, or the first statement is
read, no matter which key is
pressed.
John Nicholls,
Kingsley, Northampton.
MicrosoFT Basic includes the
facilities of a selective Restore,
which effectively acts as a pointer
within lines of Data statements.
What vou need to do is incorporate
the relevant Dara statements for one
ward or phrase in only one line of
Data. Then, to get just thar line (if it
was, say, line 2700) your key press
will have to select a line saying
Restore 2700 just before you Read.
This should solve the problem. If
you want it to stop Reading at a
certain point, put a dummy value —
like 999 — in the Dara statement,
which the Vic can use as a stop
indicator.

ROUTINE ENQUIRY

B Having bought a ZX-81 to
increase my knowledge of com-
puters, I soon mastered its
Basic. I then decided to branch
out into machine code using
Toni Baker’s Mastering Machine
Code on Your ZX-81 and have
since then sold my ZX-81 and
bought a Spectrum. I have made
enquiries at various computer
stores and have found out that
both computers use the same
machine code. What I would like
to know is whether there are any
books which give the addresses
of the useful subroutines in the
Spectrum ROM.
Zarek Langridge,
Whaddon, Hertfardshire,
To sy ENOWLEDGE, such books do
not yet exist. However, Melbourne
House has a book planned by lan
Logan which discusses, among many
other things, useful address of sub-
routines. Hilderbay has a booklet on
making the most of the Spectrum
ROM and I have received very
favourable reports about this.

LIST LOOK

B I have owned a ZX-81 for
about a year now, and Your
Computer has proved an invalu-
able source of information and
inspiration for me. However, I
have found several program list-
ings difficult to read. One

example is the Landscape pro-
gram by Gary Ownes in the
September issue. It is wvery
difficult to discern the difference
between some of the numbers
and letters, particularly 6, 8 and
B in one of the strings. Also, I
found the graphic characters in
the Othello program in the June
issue almost unreadable. Is

‘there no better way of printing

the listings, and if not, could a
system of checking be intro-
duced to ensure that at the final
printing stages of the magazine,
the listings can still be read?
Frank Warnes,
King's Lynn, Nerfoik.
I aMm GLAD that the magazine is
proving a useful asset for your com-
puting. The listing of programs is a
constant problem for all computer
magazines. It seems there are only
two things that can be done. Either
the listings can be reset, as the other
material in the magazine is, and then
printed, or a direct copy of the print-
out can be used, If the listing is ser,
it seems that no matter how well the
proofs are read, errors will creep in.
Using a direct printout produces the
problems of legibility you mentioned,
On balance, it seems better o use
direct listings.

DRAGON SECRET

B After having used a ZX-81
computer for over 12 months, I
would now like to buy myself a
micro. I read with some interest
about the Dragon 32 in Your
Computer but having sent for
the brochure, I feel some vital
information has been left out:
B What is the speed of its Basic
interpreter compared with the Vic-20,
and is the BBOSE processor superior 1o
the 6502 as Dragon claims it to be?
B How many colours may appear on
the screen at any one time?
B Does it have a white-noise generator
and normal tone generators, and can
they work independently of the screen
so that on-screéen action is not halted
while the sound effects are in
operation?
Peter Arnfreld,

Stockporr, Cheshire
I po NOT have the results of any
benchmarks on the Dragon. The
6809E is a more modern chip than
the 6502 which suggests it bears the
fruit of later development. The
number of colours vou can use at any
time falls as the resolurion increases.
You can use only two colours at once
in the highest mode, bur they are
point by point colours, not grid
colours as on the Spectrum. There is
only a single channel for sound, and
it is music, not white noise. If you
want to get a good idea of what a
Dragon looks like in action, go to a
Tandy store and play with the Color
Computer. It seems to me to have
been built around the same extended
colour Basic ROM written by the
American company Microsoft, and
in many respects could almost be
described as the same machine — as
in fact the Binatone computer pro-
mises 1o be.
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GAMES I

Personal Computing —Instructional
and Fun

To get the best cut of personal
computing you need two things—
hardware that is powerful and reliable
—software that uses the hardware to
the full. The Atom range is just that.
The Atom -tried and tested

The Atom was designed to last-
inside and out. Outside a rugged, high
impact case with a proper keyboard.
Tested to withstand children as well as
adults. Inside a powerful operating
system that will never be bettered.
Itisavailable in several versions so you
can choose what you want. And there
is an enormous range of addifional
boards that fit inside the casing —start
where you like —add more power,
more versatility when you need it.

The Acorn Atom From £118 plusVAT.

The Accessories—something for
everyone

Diskpacks, printers, monitors,
plug-in ROM's, manuals, other
languages, arcade-type games,
business and household software.
Whatever you want to do-teach your
children, run your business-—you cant
do better than choose the Atom range.
Available Nationwide

Mot just mail order, the Atom
range can be bought through a national
dealer network - they will help and
adwvise you. And in the unlikely event of
breakdown they will be there. Like our

equipment Acorn Computers are

here to last

Ecorn Computers Limited,
VACORN Fibonrs foads Cherry
PUTER

Hinton,Cambridge CBl 4]N
Tel (0223) 245200

C

[
{]'.l_b}il! .!‘.;"l'!il! i

A
‘

------

FREE Catalogue
For full details of the [ =
complete range and
a list of dealers just
fill in the coupon
Or Write to us.

ITD Acom Computers Lid,
Fulbarrn Road Cherpebinton,

Icanlhbdq&ﬂﬁ'l 4N ol (0227) 245200
Please mush me a complete hstof the

I Alo range
Mame
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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
any of your ideas. Your Computer pays £6 for
each of your contributions published.

A soLuTioN To the Birthdays
problem set in the September Finger-
tips column was sent in by Alan
Stevens of Derby. This program for
the Texas TI-59 gives the probab-
ility, Pr, that in a group of r people
at least two of them have birthdays
on the same day of the year by:

NI
(M-r}IN*

where N =365, ignoring leap years.
This can be rewritten as:

Pro=

i
n (-k/N} = 1-Pr
k=g

where Pi indicates “product of".
For a particular Pr the program
below calculates the above product
for successively increasing values of
r, which is in-STOre 00, until the
product equals 1-Pr, or rather until
the product is just less than 1-Pr.

Before running ensure that STOre
00 is zeroed, and enter the value of
1-Pr in the t register.

Enter Press Display
1 2nd CMs 0
2 1-Pr xSt 0
3 RST 0
4 R/S r

For Pr=0.6 we find r=27 people.

One may quibble that the x>t at
address 013 should strictly be x>t,
but this is not available on the TI-59.
This may be overcome by using
negative rather than positive
numbers and INV 2nd x>t (= x<1),
which requires three extra steps in
the program. However, the likeli-
hood of geiting exact equality is so
remote that there seems little point
in doing it.

As well as this Birthdays solution,
Alan Stevens has sent us Undercut, a
calculator game based on a number
game invented by Douglas B Hof-
stadrer. It i1s for rwo players: here,
the calculater is one player. Each
guesses a number from one to five. If
the two numbers differ by one, the
player with the smaller number
increases his score by the sum of the
two numbers, the other player’s
score being unaltered. If the two
numbers do not differ by exactly one
each player increases his score by the
number he or it guessed.

Thus, guessing a five will increase

Address Key
000 {
0o I
002
00T - RCL 00
005 - +
006 365
009 )
010 £
o 2nd Op 20
013 2nd x>t 000
016 RCL 00
M - R/S
Alan Stevens” Undercut.
ADDREST.  KEY
g ZHD ¥=T @12
BiE3 RCL 11
a5 SUM 13
a8z RCL. 12
Aap3 SUM 14
ai1 IHY SER
a12 REL 18
a14 2HD =T 924
a1y 13
412 STO 85
a21 GTO 828
az4 4
B28 5TO &8
Az - <
HzS REL 11
gail +
a32 RCL 12
2zd d
@35 UM 2MD IND B8
a3v IHY SER
938 ZHMD LBL H
a4a 2HD 1]
a4l ZHD IHT
aa 5TO 12
a44 ZHD ¥=T 182
a47 =
ad4s g
A4S =
a5E 2D ¥3T 182
A53 ZH0 OF 2@
a55 ZHD FEM 15
a5 SBR ZHD D.MS
ans 5T0 11
a5l CLR
{51954 ST0 88
Bed =zHD OF 2Z&
55 £
367 RCOL 11
BE3 =

FINGERTIPS

your score significantly — unless
your gpponent guesses a four. Guess
a one and you cannot be undercur —
but your opponent might guess more
than two and hence score more
heavily than you. Can you outguess
the calculator over a series of trials?
MNeedless to say, the calculator
doesn’t cheat. y

Initialise the program by entering
any number to be used as 2 seed for
the random number penerator, and
press E. Then enter your guess — an
integer in the range one to five and
press A, Repeat the last operation
for as long as you want to play the
game. After each of your guesses the
calculator guesses a number which it
displays for about half a second. Tt
then calculates and updates both its
own and your score and displays the
cumulative difference. If the result is
positive you are ahead, if negarive
the calculator is ahead that is, it
displays “‘player cumulative score —
calculator cumulative score’.

The program turns negative
guesses into positive ones, and takes
the integer part of a non-integer
guess. Other guesses outside the
range oné to five are rewarded by a
flashing one — press CLR 1o
continue.

The number of trials is not used
by the program, bur is recorded and
may be found by pressing RCL 00.

The program uses the random
number generator of the TI-5%'s
master module. This puts the calcul-
ator in a fixed format state, so0 if the
program is to be recorded on mag-
netic card, INV 2nd Fix should be
pressed first.

Concerning Roy Sirl's TI-57
Probability Program. September,
1982, A M Simpson of Perth sent us
the following table of rtimings
achieved on his T1-58, using the two
examples in the article:

LOCS EX1 EX2
A 92 140 145
B 63 43 50
c 75 15 8
D 80 12 6

Time in seconds

A is Sirl’s program adapred for
TI-58; B i Sirl's algorithm via
library program 16; C is Simpson’s
program, user-defined labels version
and D is as C but using absolute
addresses.

An example of the latter is printed
here, with some background notes,
including proof of equivalence to
Roy Sizl’s algorithm.

As you can see from C above, A M
Simpson’s program should be easily
adapted 1o run on a TI-57; it is for
this reason that the four parameters

ara RCL ZHD IMD 85
arz 3

a7z ZHLD ¥37T 864
L5 P RCL 86
a7s STO 14
aAsa ZHLIL FAUSE
as1 =

agz RCL 42
a2 =

BEZ STO 18
BET 28D 1Er
asg =

ags 1

=le) =

a1 SER @88
as4 L

a5 RCL 14
aa7 =

as8 RCL. 13
1aa 3

161 RS5

162 i
184 J=
185 RS

16 ZMD LEL E
188 STO B9
118 . 192
il ST0 &1
118 . 345
128 STO 82
122 P42
126 570 @3
128 385
132 STO B4
134 1

13= STO 6%
137 CLE

132 STO &8
146 STO 13
142 STO 14
144 o=

Hesory contents:
5TOre Contents
runber of trials
ol -152
a2 - 543
a3 «THE
as - 395
a5 oL
inaioator
T used bw- rancos rusker menerator
= ] L L T
e sood
i@ e laver Ao, = calculstor no.
11 oo lakor
12 e lasar s runber
13 caleulator's comulative goors
14 e laver’s cusulative score

required by it still need to be entered
outside the program.

TI-58/59 users, on the other hand,
might find it easier to use user-
defined labels to control entry of the
parameters, and they should have no
difficulty in developing A M
Simpson’s program into an auto-
matic probability table generator.

Here are the background notes on
A M Simpson’s program. The
algorithm used was:

{n-r) la-ul g ul  (ul
P =
{r) i ﬁ[a}
where:
Y Zxix-11 . . . to v terms

The proof of equwalence to Roy
Sirl’s algorithm 1s set our as follows,
expressing 1 in factorials:

al bl rl (n=r)!
P =

u!l vl nt {a-ull {b-wil
where:
b=n-a; v=r-u
Sirl’s algorithm, using capitals to
minimise confusion, is:

A B
CM *Chm
Pla,B.MN) =
c A+ B
M
where:
Xl
o=
YR

feontinued on next page)

Below: A4 M Simpson's probability
Fsting.

KEY Lo CODE
ZNLII CP fals]e] 29
RCL gl 43
2 aEz a3
- AE3 7o
RCL A5 43
4 {515 a4
= {5158 25
ZHD ¥=T @av &7
5] aas ag
42 515 ] 42
STO aia 42
{5 @11 ]
1 a1z @i
o T @13 =2
RCL H14 43
i H15 al
- Al16 i
RCL 55 B 4=
2 als (5%
= His 25
SER a26 i
a az1 e
54 AZZ &4
RCL Bz3 43
4 azd ad
STO 25 42
S 8*6 a5
SER azv 7l
@ @23 515
&4 a23 £4
RCL 834a 43
& B3l a4
=TO g3z 42
5 B33 85
RCL G354 4=
3 azs 3
SER aze i
2] azv tals|
&4 (502 &

(fisting continued on next pagel.
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(continued from previous page!

Expressing the above in factorials:

Al Bl NI{S-N)!
Plag.mN) =
MILIST {A-M)! (B-L)
where:
S=A+B; L=N-M

Therefore, the second and fourth
equations are equal, as corres-
ponding factors are identical:
Fourth Second

n The universal et

{=a+b]

N r The sample size;
{=u+v]

A a Mo in n of required
class;

B b n-a;

M u No in r to be of
required class;

L u r=u

M ] Robertson’s program is for a
Casio FX-602P apd MP-10. It is
designed to produce a skerch of a
mathematical funcrion.

Te execure the program, the
function required must first be
keyed into Pl using Mode2, Then
revert back to Model and press PO.

The program halts and asks for “ EEI:'S o I
max”F.’ Tﬁhis is entered L;t;nsg rJ]:',l.}"IE!r lnr:';h W EELEL E R i? A= 1
The program then asks for “‘x min” A 518 . Bl 2
andfrrai:fiilar ;mcc:ire izrad’;;i: EJ?E ks :E':I :"; Hifs _EE f = "E.
The program then asks for the Y EEIES F
Scale, the number of lines of ourput HRF 138 ETO o HITEUPE o 2
from the printer that you wish the F:Eﬂs &= =13 x = 3
— - - EEI!?S_ . _1-.‘- :1_= A, _?
(fisting continued from previous page) " 1_5 Srg':!'llé-i‘!J o 451 M
GTO 839 61 B e
@ a4 i e = te
RS . = i=-li  %=3
wer T 643 % BRFG e T = “‘23 1 ==
RCL a4d 43 5 f:.;;z; < it
3 5 : = Bin . ;
STo g#g 3.; - i %= -13 =1
E‘ & e T $ ] i
REL 038 43 BA Y=-225 1 =-48
1 4 a1 e
SBR g5a 71 STBE 95 i sy ‘t %
24 ggé gg L»Eﬂmg L E:E.Eeq . 47 ImBE : i =~-13 i=4
ELE 18 Hindd xaf - 48 = e ot T TE F i (1]
RCL 853 43 P =-169 T = -8
S0 e e
5T 2
= 655 a5 PA: 337 GTEPS 3 SET F2 A =l
RCL as? 43 5 FRT CSR 437-#4Y 78 IF PYB THEN 85 R 15
2 858 g2 BNKEES#s~": VAL 89 FRT "LOSE™P+-1 } = -12i z -idl
R 022 < 18 IHP "STARE" B, 16070 98
&4 GEl cd HO.OF HOBSES™, B5 PRT "RIN™:P }:: o ¥ = {3
YeT  BE2 32 1= 99 PRI "COLLECT™:P e i =
s (4] E = £ 4
RIS @E3 a1 28 IF 3=3%=58 +(Z¢R)VAC 2G0T { = -8 = -i69
gm gg; g% I IF 5?#?? ig iHTE
22 IF #=438-12 Pl i STEPS : x
e o = 73 IF %=3%:5 § PRI "HULTIPLE B i=-1 2 =13
v BES &5 38 2=5-1:PRT ;" B ETS™:YRC Y = =45 ¥ =z -7}
RCL 869 42 ETE"s 26 INP "STRKE™A,”
Hn 3 g;ﬁ; Ejg = l;gEH =110 Y H0.0F HORSES™!I : 3
L F "00D5,L(-1) Hi| ) T =1
e HROE, AN 3 FOR N=1 70 1 A
5 674 A e 48 P "0D0S7.B Rk : v
a 875 an 45 HEXT K 5 “‘-E*B’rt
68 g;g gg 3 0= iﬁétﬁgzﬁ%ﬂ? nfj PREEI ! ¥ = -3 i
= 13x(R3£A4+ATHRY €5 4 b e
o AL R + )4 (SRS 78 B=DI-REPRT 700 R
i - g*l)m e LLECT™5C. "HIN™:
A=RHRI+ATHAZH £-R oy P
L +5HR6:PaRe(0- 8 FRT "TOTAL HOW” $=-1  Peaxi-l
Press RBST wu STO B84 J iD:ROTO 28 I = -i {ﬁii:gi
rn STO @1 ] Horse-racing programs by T Briggs. —Etﬁi =

graph sketch to rake up. Enter the
appropriate value and press EXE.
The calculator then responds with
“points”.

There are two options with this
prompt, EXE or O EXE. Entering
O EXE will produce a list of co-
ordinates of the points to be plotted
(the first pair of digits are for the far
left column of the printer, and the
last pair for the far right of the
printer output). Pressing EXE only
leads to the calculation of the co-
ordinates: they are not printed.
When all the points have been cal-
culated the calculator responds with
Ymax. This facility allows the break-
ing up of a curve into several parts.

If the maximum value of the part
of the curve you want is known, by
differentiation, entered, and EXE
pressed then that value will be used.
Hence if you divide a curve up into
equal parts in relation to the x axis,
then you can enter these one by one

FINGERTIPS.

and the Y scale will be the same for
all of them. This enables a long, or
more accurate, curve to be produced
since the resulting output can be
linked side by side, each with the
same scale.

However, if you just wish for a
single curve to be produced, just
pressing EXE after the Ymax
prompt will result in the calculator
automaticaly taking the maximum
value it has just calculared and using
that to determine the scale. Having
entered the appropriate response 10
Ymax, the calculator will then set
about plotting the graph as desired.

Mode .40 must be used. This
allows only nine steps for P1, how-
ever if a larger function is required
some of the alpha comments can be
temporarily deleted.

The following programs by
T Briggs were designed for the
ambitious occasional punter aiming
for big returns. Program PO provides

M J Robertson’s mathematical function stretcher.

a2 quick and accurate calculation of
Yankee bets in which all combina-
tions of rwo or more horses are
covered. The stake is entered first,
followed by the number of horses to
be covered. The display then shows
the number of bets involved.

When the results are known, the
odds of each winner are entered.
MNon-runners are entered as 0, losers
as —1. After the final entry is made,
the profit or loss is displayed
followed by the amount to be
collected from the bookie, including
stakes.

Program FP1 is designed for calcu-
lation of straightforward multiple
bets, doubles, trebles and unlimired
accumulators. As in the previous
program, the stake and number of
horses are enrered. Results are keyed
in, after which nett and gross returns
are displayed, followed by the
cumulative total of winnings if more
than one bet is made.

Example of ¥=-x2 with co-ordinates
displayed.
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TI-99/4A * VIC 16K * ATARI 400/800 * SHARP
MZ-80K/A/B ¥ BBC MICRO * SINCLAIR SPECTRUM

Functional cassette software by Dale Hubbard
Buy 2 at £19.95 — take 1 at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, one print if required, etc, etc. Can be

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features:

used in place of any card index application. £19.95 Daily Journal Sales Ledger
Credit Sales Purchase Ledger
STOCK CONTHDL Cash Sales Bank Account
Al the necessary for keeping a control of stock. Routines include stock Erad;: Purs:hasei Year to Date Summary
set up, user reference no., minimum stock level, financial summary, line UIChEsas == niee
print records, guick stock summary, add stock, delete/change record, A fully interactive program suitable for all businesses.
and more. £19.95 Files can be saved and Ipaded and totals from one
file carried forward to another on cassette.
MAILING LIST Particularly useful from a cash flow point of view,
: 4 LAY with an immediate accessibility to totals for debtors
A superb dedicated database to allow for manipulation of names & and creditors. Bank totally supported with entries for
._af.ldresses & ut_l'fer da:g, with selective printing to line printer. Features cheque numbers, credits and, of course, running
include the facility to find a name or detail when only part of that balance. £19.95
detail is known. Will print labels in a variety of user-specified formats.  £19.95
DECISION MAKER HOME ACCOUNTS £19.95

A serious program that enables the computer to make a sound decision

for you based on various criteria. If you want to buy a car, hifi, house,

etc., or you don't know which woman to marry then you need this

one. £5.95

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient business
invoices and monthly statements on your line printer. All calculations
including VAT automatic and provision for your own messages on the

Runs a complete home finance package for you with
every facility necessary for keeping a track of regular
and other expenses, bank account, mortgage, H.P. ete
etc etc!! You'll wonder how you ever managed
without it.

CHOPIN — LES ETUDES

Six beautiful studies from Opus 10 and 25 performed
for you live by Mr. Computer. Spellbinding!!!

*Not Spectrum £5.95

form produced. “Not Spectrum £19.95
RUBIK SOLVER MOTOR ACCOUNTANT

; : i ly what the car is costing you and keep
It's not our policy to offer games but we make an exception here for a Find out exactly ]
pragram to solve the cube from ANY position. Shorthand notation a data file with all your expenses therein! £5.95
makes learning the solution by heart possible for most active brains. £12.95

RECIPE FILE

THE CATALOGUER Let all those computer widows have a bash! The
This dedicated database is ideal for use in any situation where a wives will realy enjoy the fun of this program
catalogue could be utilised. E.g. stamp collection, coins, photos, shides, designed to keep all her recipes. Will even suggest a
books, records etc. £19.95 menu for the day/week! Excellent value. £19.95

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash lregistered) or Credit Card no. to:

Gemini Marketing Ltd

DEPT. Yc10 9 SALTERTON ROAD, EXMOUTH, DEVON EXS 2BR.

Or telephone us with your credit card order on (03952) 5832

Al orders despatch by return — no waiting.

All prices include VAT and post & packing except Hardware.

Full range of Sharp peripherals available — please ‘phone for quatations.
Please state machine type and memory size when ordering software.

=

Access Welcome
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SPECTRUM GAMES

AIRPORT Thiscould be
1r*|g.r'|nmr(-'-'a a

ALIEN Secarch forthe
alian hiding in the maze of
air ducts on the spacecrafr
Your only weapon isa
Hamethrowar, so
prograss carefully as
success relies an yaur
skill and judgement.

o .'I}I:-?IC F“ inyour J

Full ammated instroctions mcluded will each game

t@t\.

16K programmes on cassette
CRABS Collact pomnts.as
wou proceed thegugh the
maie - but bewars, tha

crabs will be hunting you

done it

6K SPECTRUM + £4250 =
We did it for the ZX81
for the ZX SPECTRUME
Add on memory at an amazingly low

WlTVE O

48K SPECTRUM

price, Increase your 16K 10 a massive

48K with the

32K RAM BOARD

ON ONE CASSETTE FOR ONLY £4.85

BATTLESHIPS & CRUISERS 16« - 2xs1

destroy the computer’s flaet. Visual
display shows hits and misses made
and gives running score.

First computer version of this popular
game of strategy and tactics. Both
grids on view together, Establish the

BLOnUImy.

Using fewer components on a high
quality double sided board to give
you top perdormance. reliability and

¥ ou CBN CArmy on o writing larger
programmes in saclions rgady 1o

ONLY

MERGE when your extra 32K RAM

BOARD arrives within 21 days.

Installation is simple - tha antirg

fitting is completed in just a few

minutes. [with the aid of a screwdriver
NO SOLDERINGH

(32K RAM Board) PLEASE CONTACT US BEFORE ORDERING

position of your fleer then focate and

ONLY £4.95 (89 80}

GRAPHICS TOOLKIT 22 exciting MACHINE CODE

screen as never before!

routines that give you control over your
[ZX81 - 16K RAM OMLY)

Draw ! Undraw Print position contrels

Foreground On/Of - UP, DOWN, LEFT, -UPSCROLL, Background On/Off
Border/Unborder  RIGHT DOWNSCROLL, Search and replace
Fill screen Editprint - mowves next RIGHTSCROLL, Square draw

Reverse screan
adit line.

All these routines are in maching code for SUPER-FAST responsel GRAPHICS
TOOLKIT uses only 2K of your RAM and that includes space to load the

programmer’s TOOLKIT described below

Scroll Facilities

PRINT position to first LEFTSCROLL.

Onscrean/Offscreen available,

\l“' As reviewed i ZX Computing” August/Sept ‘82

SECONO TECH 16K RAM PACK

Ve believe the Econo
Tech is the lowest
priced 16K RAM

Mo frills - just a reliable
and economical way 10
expand your ZX81

ONLY £20.95 ($39.95)

e,

T ——

With advances in microtechnology we are now able to offer the

64K RAM PACK

Same guality as
buT giving Massive memory Lo your

ZX81, yet having external dimensions
no larger than the 16K RAM.

ONLY £62.95 ($71719.95]

the 16K BAM below

ALL FOR ONLY £5.95 ($11.90)

An ESSENTIAL addition to yvour 16K RAM ZX81

TOOLK

Renumber - including Hyper graphics mode
GOTO's Fillscreen

and GOSUB's Rewverse screen
Search and list Tape wait

Search and replace

All these routines are
Free space

written in machmne

IT Provides the following additional facilities

code and together take
up onby 1K of your
precious RAM - an
incredible
achievement!!

FOR 16K - ONLY £4.95 (39.590)

As reviewed in “Your Computer” March 82 i

16K RAM PACK

Quite simply the best
available plus FREE
"Alien Attack”
M/ codel on cassetie
value £5.75 ($11.00]

Fully built, tested and
guaraniaed.

Uses exisiing power
supply (Min. 600 m.a.)

SR e ram pace
%

Compatible with
printer

MNa wobble problems
Gold plated edge
connector for perfect
contact with your Zx81
Marmally despatched
within 100 days of
receipt of your order.

(714
""""'w-..

ONLY £26.50 ($43.95)

93

All
OVERSEAS CUSTOMERS PLEASE NOTE: ALL PRICES ARE APPLY
AVAILABLE AT YOUR BANK) OR YOUR OWN U.S.$ CHEQUE, MADE PAYABLE TO JRS SOFTWARE. DE

The ﬂuest' (48K —Spectrum anly)

{One of the most exciting adventure
games currently awvailablel. Fight your
way into the depths of the complex in
your Quest for the Holy Grail. Discover
Gold and Precious stones, buy weapons
and Magic wares from a trader., Battle
with one of the many Meonsters. Up to
1500 locations may be searched in the
course of a game. Full sound effects and
Only £5.00

save game facility.
Starfighter (16K—Spectrum only])

All action, full-colour, graphic machine-
code, Space-battle with devastating
explosions. On screen scoring and high
score kept. The longer you survive the
more difficult it becomes, = Only £5.0

Piease Supply | enclose a ChequelP.O. for £
The Questes00) [ orblesoo) 0 nName
E Address
Starfighterles00) [ Star Trek (25000 O PostCode

Games Packit500) [

Ploase state machine type:

YOUR COMPUTER, NOVEMBER 1982

All prices |ndude PAP and VAT

I omia o
j] &N B
Ny =

oS ars' {ulls- inclusive of Eos! and packin {}
BLE F HT, INCLUDING AIRMAIL POSTAGE. PAYMENT MAY BE MADE IN STERLING
SEATCH NORMALLY 7 DAYS FROM RECEIPT OF »

L

i

¥ r =
F Vi | > |
i WUk

um and VIC. 20

Orb (48K-Spectrum ; 16K-VIC 20)
way through the under-
ground labarynth in your search for the
dreaded Orb, which you must destroy.
many Monsters,
and try to remember

Make wyour

discover
Wour

Encounter
) o
Treasura

route so that you can get out again. Full

sound  effects
Only £5.00

and save game facility.

Games Pack (Unexpanded VIC 20)
Alien ® Road Race *
The Island * Ponioon *

Only £5 DI'!

Discounts
Agencies avanlabde m most ar

Artractive

Star Trek (16K —Spectrum; 8 K—VIC 20)

wir the Galaxy from the Klingons using

yaur rapic-fire  ph and photon
Automatic
(y map-and Star-

sound effects

torpedos.
Ga

Full
difficulty!

short-range scan,
WGES5.
and 10
Only £5.00

-

levels of

IMPACT SOFTWARE
70, Rediord Avenue,
EDINBURGH EHNZ DEW
TEL 0FE1=441=4257
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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 and will group programs for like machines
together in the file. 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.

Submarine

M Fox, ]
Aldridge, st |
West Midlands. 23 '

THIS IS A complex game of naval strategy in
about 12K of RAM, based on a visual map of
the area of bartle and is an excellent example of
the use of multi-dimensional arrays for the
storage of certain types of data.

You are the captain of a submarine attacking
a horde of enemy ships at anchor in a lagoon.
You have to destroy them without running out
of power, being destroyed by depth-charges,
eaten by sea monsters, hiring a mine or
running aground. The game is relatively self
explanatory when being played but the acrual
commands do need some explanation.

First, you may move in any one of eight
directions using the command 1:

8 1 2
7 3
& b 4

100 power moves you one square. You must
be careful not to-ram anything when moving.
After you move, the sea-monsters also move —
this is done in fast mode to save time. During
this process **BADOOM** represents the
demise of a sea-monster on a mine.

Second, you have two options for the
command 2, Sonar. Option 1 draws a map
of the battle area, in which:
® Edge of the battle area
*  Mine
X Your subrmarine

S Enemy ship
H YourHQ

$ Sea monster
+ lsland

The second Sonar option enables you to
track the path that a torpedo or missile would
take. It prints a list of the things thar it would
hit.

Torpedoes, command 3%, is used to launch a
torpedo which has a range of three. They can-
not destroy islands. Missiles, launched by
command 4, have a variable range and use
fuel. 100 fuel is equal to one square range.
Missiles can destroy islands but ignore sea
MONSLers.

Command 5, Repairs, is a command enab-
ling you to repair damage — though it does use
some power. There is a Status/Damage Report
command. The Headguarters command,
number 7, enables you to get extra supplies
and power. It can only be used with over 16
enemy ships and you must be within two
squares of your HQ.

Command 8, Sabotage, is a useful way of
getting rid of enemy ships, and has a range of
two. Conversion is used to convert fuel to
power or power to fuel, at a one to one
exchange rate. This is command 9. The
symbol 0 gives a list of the commands. If vou
enter a wrong command Break the program
and Goto 240. It is advisable to start games
with a map.

The map is held in the array A(15,20) and is
set up in lines 10 to 140. If the number 0 is
held in the array then the corresponding
square on the map is empry, | represents a

mine, 2 your submarine, 3 an enemy ship, 4
your H(Q), 5 a sea monster and 6 an island.
This enables the printing of the map to be a
VETy easy process — a string is ser up conrain-
ing the symbols used for each character on the
map, line 2055

LET A$="*XSHS$+"

Then that string is sliced and the character
from the section of the string of the value of
that square of the array, +1, is printed —
lines 2052 to 2150.

All the inputs wherever possible are done by
Inkeys to make the game easier and more
pleasant to play. The crew, power, fuel,
torpedoes and missiles are located at lines
160 to 200. Lines 230 to 260 input your choice
of command and 270 to 290 print the possible
options. Damage is kept in the variable Dy9)
corresponding to the command option.
Damage is caused by the enemy depth-
charging you after the commands Movement,
Torpedoes, Missiles, Sabotage and Con-
version. This is done at 6200 onwards to 6640
where a varying degree of damage is selected
and inflicted from No Damage, 6260, to
Critical Damage, 6490, where you have 1o
send Help in a code which is printed on the
screen for one second then removed — if you
get it wrong no help comes and you die. The
time can be changed at line 6550. You may
find that you need 100 — two seconds — o
start with, bur later this will become too easy.
After every command® where damage is
received, 1,3,4,8 and 9, the damage 15 auto-
matically repaired by 1 ar 5200.

Lines 1000 to 1080 collect the information
for movement — direction and distance;
1090-1190 move the submarine checking if it
hits anything and making sure that it does not
go off the edge. Some clever manoeuvres can
be devised making use of this facility. If you
hit something when moving line 1160 sends

{continued on next page)

ODIM A(1S,29)
RAHN

Re=" DRAMAGED
Gg—-"HDU HUCH TIJ USE 72

(RND*8) +12

RIS1.521 =2
S54=X fRND 422 +1
LET 53::1\# tHND«-:\s:l +1
LET RI sS4 =
PRINMNT Fl'l' ia, 5; "SETT ING
UHE%'FQR M=1 TO B
=2 R N=d THEM MNEXT M
THEN FOR M=1 TO INT

THEN FOR M=zl TO S
THEN FOR M=1 TG INT

THEN FOR M=1 TO S
g& LET X=IMT (RNDX®15) +1
180 LET ¥=IMT [(RHD*20)+1
118 IF AIM,.¥Y1<438 THEN GOTC =@
115 IF M=1 OR HM=6 THEMN IF X=1 0O
R X=15 OR Y=1 OR Y=2@ THEN 20T0Q
=1 -
LET AIX,¥Y)=N
M ]

LIBT3 B
= ] UV G380 0 < ROR
r

]
mm

L =

sa
ERND¥S]1 +13
a8 IF H=3
7@ IF N=EF
(RHD 28] +8
5@ IF MN=6

MISSILE COnNTROL"
181 STATUS nepu
2880 PRIMT °

"55: REPAIRS™,
=g, (81 SAB
Ecuzn CONGERS Zan S D0
= ae IF C- (1) <@ THEM PRINT “EMNGIN
Tede e Bi1)<m THEN GOTD 2
:LESE PRINT CDUREE" s12",
NEEaT ., TAB 8:“BSin

1035 LET A$=INKEYs

1855 IF RAs<"1i" OR Az"a"
To i@33

As-=s

Rg: "3%, . .
pnuén= fp.,, =t

<8

, TRAEB 8;
THEHN GO
E-CGDE

£

18863 LET
1@7@a IF Pi1:P OR P1¢10& THEHM GO0TO

=2
LET FPi=INMNT {(P1r183)
LET ¥X=8%1
LET ¥Y=83
FOR N=1 TO P1
IF X+»1% THEMN IF Z=6 DR Z=%5
AR Z=d THEHN LET X=xX+1
1138 IF Y<{xBGE THEN IF Z=F OR Z=03
OR I=4 THEMN LET YaY¥+1
i1id@ IF w<>1 THEN IF Z=65 OR IT=7

138 HNEXT R Z=8 THEN LET Y=y -1

148 NEXT M iimE IF ¥<31 THEN IF =8 OR =1
14S CL3= R =2 THEM LET X=xX-1

15e GIN DSl 1188 IF RIX,T1<»0 THEN GOTDO 1200
168 LET C=3€ 1378 MEXT M

i17@ LEFT P=6308 117S LET P=P-Pi:i@@

i@ LE; F=2S@2 1153 LET Sts2,.52) =@

198 LET T=i82 118% LET 31=X

28 LET M=3 1187 LEF S2=r b

218 D=8 iiga LET RIS31.32)=2

22R IF 52156 THEN LET O=31 1192 PRINT "MOUEHMEMT OUER POUER=
258 INT UTHERE ARE ";S: SHIP ";P
= TO DEETROY™ 11584 GOTO &288

248 PRINT GEE H:: ntx w1 =1 THEM PRINT "BAD

PRIMT "WUHAT ARE YOUR CRDERS :

e i21e & ncg Y1=3 THEN PRINT “YOU
247 IF IHMKEY$=""" THEN SOTO 247 B SH

249 I.ErAFlt:IaKEvs 7 228 IF RiX,.Y!=4 THEN PRINT "“YOU
252 IF R3{"S" OR AS>"9" THEN GO RAMHEL H.@L "
Lo 1238 IF RUX,¥)=S THEN PRINT “SUL

=2 LET A=CODE AS-23
22 s i 124@ IF RAIX,.Y) =6 THEMN PRINT "YOU
26@ IF A::@ THEN auTn AxloDB RAN nsnouné

57@ PRINT (1) MOUING™ :ap a0 1258 IF A8iX,¥)=3 THEN LET S=5.-1
NAR" , ." (21 FIRE N ORPEDOES  “ta) 1255 IF =<8 THEN BOTO SSe8

iz8@ PRIMT . ,"YOU LOSE™,,"THERE
UER iS5 EHIPS LEFT
i27e 5To

}\SBB FPRINT "REACTOR DERD SUE SIN

12968 GOTO 1269

EBSG IF Ef2)+8 THEN PRINT "S0ONAR

5
2028 IF D(23) <@ THEM GOTO =48 ]
E@:’iﬁ F‘RINT TOAPTIONTT, ., " (1) MA

12} TRACK ING
3343 IF IHNKEY $=" THEM GOTO 216
?243 IF INKEYS$="1" THEM GOTO Z2eS5

2R5a GUTD 2849

2051 CLS

2052 FOR H=@a TO =21

2@53 PRIMT AT @,M;".":AT 16.H;".
2054 MEXT M

2055 LET A%=" IXS5HE+"
2868 FOR X=1 TO 15

2AES PRINT AT X,@;".";
2@07@a FoR ¥=1 7O 2

2118 PRIMT ﬁs(n (X, Y3 +211;
2126 MNEXT

213a F‘REHT T

2l4@ MEXT X

2145 T Fep-S

QEIME'E—"
9155 IF I'NKEY${'} THEN GEOTDO 216

5
21708 LET AS=IMNKEYS$
2273 IF RS<"i” OR R$>"9" THEN GO
2i75 LET R=CODE RAS-=8
2177 PRINT AT 5,6;A%
2188 LET P=P-ARixiZ28
2190 FOR X=5i-8 TO S1+8
2200 FOR Y=52-A TO S2+8
2R1@ IF %<1 OR Y1 OR X315 O Y
2@ THEN GOTO 2250

15 IF BiX.Y1 =8 THEN GOTO 2250
2220 IF RIX,Y) =1 THEN PRINT "HIN
2225 IF RIX.Y!=a THEN PRINT "YOU
2238 IF Hl){..‘t'l =3 THEM PRINMNT "ENE
MY SHIP
2235 IF A(X,Y) =4 THEN PRINT "H.Q

flisting continued on next pagel

YOUR COMPUTER, NOVEMBER 1982 99



{continued from previous page)
you to 1200 which prints the message.

After Movement, the sea monsters move.
These home in on you by one square each
time. This is done in Fast mode at 5210. It
scans the board square by square, 5240-5260,
and when it finds a sea monster it homes him
in by one square, 5270-5320, and if he has
landed safely it saves his co-ordinates in B —
number of sea monsters found so far,1 — and
B(A,2) then removes the old image, 5450-
5470. If a sea monster lands on a mine both it
and the mine are removed from the map, 5530-
5550. If it lands on you then it eats your whole
submarine and you lose. If it lands on anything
else it is replaced in its old position and does
not destroy it. Sea monsters can be blocked
this way and it is a good strategic move. At the
end of this process lines 5570-5600 restore the
re-positioned sea monsters to the map.

Lines 2160 to 2270 produce the torpedo or

SOFTWARE FILE

missile tracking by searching an area of three
squares all around you in horizontal stripes
going down.

The torpedo routine at 3000 is used for both
torpedoes and missiles, 3030 to 3070 checking
the area, in the same way as 2160-2270, and
3100-3160 printing the appropriate message.
The short section at 4000 merely sets up
missiles before jumping to 3030.

Ar 5000-5050 is the damage-repair routine,
A status report is printed ar 6000; 7000 is the
HQ facility resetting your power and fuel.
The sabotage routine is 8000. It checks an area
two squares around you and destroys a
random selection of the ships in thar area
around you. At 9000 is the conversion routine
for converting fuel to power and power to fuel
on a one-to-one basis.

Due to its immense size and the heartbreak
if it 15 lost after typing it all it, it is best to save
this program twice. This takes abour four

minutes each when finished. Remember to
Clear the variables when saving, as these can
add another minute to the time. This is done
by 9900-9930. Do not forget ro pur in line
6475, which is at the end of the listing. To
make the game harder or easier you can alter
the original power, line 170; fuel, line 1805
torpedoes, line 190; missile:, line 2005 crew,
line 160; ships, line 10; mines, line 50; sea
monsters, line 70; and islands, line 80.

The variables are: A(15,20) is the map; ZC
is the flag for whether to move sea monsters or
not — 1 means yes, 2 means no; S represents
number of ships left; S1+S82 are the co-ordin-
ates of your submarine; 53454 are the co-
ordinates of your HQ; I(9) is damage; P is
power; F is fuel; C is crew; T is torpedoes;
M 1s missiles; D is whether or not an HQ is
allowed to be used — 1 means yes, 0 means no;
PLANX,Y.M,R$,G5,AS,V,W,Z+SC are

general usage variables.

SSze LET AB=RAS+CHRAS 1IMT  (RNDX26
2248 _IF RX,¥) =5 THEN PRINT "SER =275 LET R=A+1 ¥ #3581 s
MOMNSTER Tase CET =Y BES3E MNEXT X
2245 IF ARIX,¥)=6 THEN PRINT *Is| =292 IF W2S2 THEN LET W=L-1 5S40 PRINT 5T 10,18 5%
ANND 308 IF WL«<SE THEM ET W=iis+l EEES PRUSE S6
225@ NEXT S31@ IF LGSl THEN LET U=sUr+I E5BG0 PRIMT AT 1@,1@; " v
2288 NEXT X S32@ IF wxSi1 THEN LET U=U-1 EETE ITNPUT B
2278 GOTO 248 S332 IF RI(U.LI=2 THEN GOTOD S580 =55 IF As¢r2% THEN GOTO E661@
32180 IF (3} 4@ THEN PRINT “TUBES S348 IF 8((U. Ul =0 THEN GOTO =450 S-S5 SRt “THAT uns CLOSE™
TR S35@ IF BiU,Wl =1 THEN GOTO SS20 Sco5 coto 5636
3Q15 IF T=8 THEN PRINT “NO TORPE 53608 IF _AiU,U) THEN GOTO S4i8@ Sl PRINT “HMESSAGE SARSLECD"
DOES* 5458 LET AIX,Y) =5 SE3e BOTO 1288
saea IF T=8 OR DI{3) <@ THEN cOTD 5458 LET Bi(R,1)=U SESe LET DoCoa
=42 et S R R S54@ GOTO S=e8
@25 LEYT Z=3 e 5 4 7 F Di7)¢@ THEN FPRINT “H.9."
333 FOR Y=85-2 Ta 2533 S432 E55L Ze- fRs. T
= = = o = THEN P ! “"HARD LUC
3845 Ir vl OR x¢i On v:2@ THEN 35506 ERINT *Slure GuULR e =
FO1S5 LET A=S0R ((S1-53) % (S1-53) +
gggg ﬁFxﬁté,fJ(}B THEN GDTO 3102 5333 Egzﬂﬂ%iﬁﬂl‘a (SR-Sd) ¥ (52-54] )
E ! i F A2 THEM PRINT T FR
gg;g E5¥Tpxp isa gg;g ggzwg‘vizéﬂgnun** Tglsaék" a R
=P-1 INT 720 IF A2 OR D=@ OR D7) <@ THE
3885 LET T=T-=-1 5555 LET Z=Z+1 H GOTO =24a
I89@ GOTD S288 5568 GO0TO S459 2330 PRINT "REEIT"™
3188 IF AX,¥l=1 THEN PRINT “¥YOou S578 FOR w-i TO A @84@ LET D=2
HIT A HINME™ S5S8@ IF BIX,1) AND B(X,2) THEMN L 7958 LET P=40oo
3108 IF A=d AND AIX,¥)=5 THEN co ET RAIBIX,1) ,BI(X,2)1)1=5 asa LET T=
TG 3060 SEEE NEXT X @78 LET HM=2
3118 IF REIX,Y!=2 THEWN PRINT "s sy S5585 SLOW 7es@ LET F=158a
OU HIT YOURSELFz" 5618 GOTO 24@ 7888 LET C=2S
3118 IF RIX,Y)l=6 RAND A=4 THEMN GO SS858 IF D(i):>@& DR D(9) @ THEMN GO 7106 GOTO =248
TO 42589 TOE2a|r 3 8@90 IF D (5]<@ THEN PRINT “HATGCH
3128 IF AIX,Y1=3 THEN PRINT "ENE 553@ PRINT "BOOM-5UE SUNK- ES JAMMED ™
MY SHIP Sk 5535 IF P<1 THEN GOTO 128@ S31d IF & (8) <8 THEN GOTOD 248
3125 IF arx v;:a THEN GOTO 3i6S 2 -54@ GOTQ igse 8813 LET Z=28
3138 IF B =5 THEMW PRINT A = 0088 IF D (5) <8 THEN PRIMT "REFCOR S@ld4 LET PeP-30
En HMONSTER ﬁnn n TOSPEDD FOR LUN S UNAUATLRBLE" @15 LET Sc=@
£295 Aol 2onPEN SOTO_RSS 2828 87 ¥oEis 19 sii3
3135 IF _A(X3Y) =6 THEN PRINT “TOR % : = 52
PEDO WASTED OM AN _ISLAMD' 6215 PRI ! S48 IF ¥:1 OR x>15 OrR ¥Y<i OR ¥>
3148 IF B(X,¥1=2 THEN GODTO 1z2&68a OGa@@ PRIMNT '+ C 2@ THEN GaTO Sase@
3145 IF S(X;¥) =3 THEM LET S=5-1 0025 PRINT ': 5 E@aSh IF AiX,¥Y) {33 THEH COTO Saae
5155 IF J(X.¥1 <38 THEN LET gix,y 5038 PRINT “iCHRS S08& LET A=AND
I =@ (T+25]) A 878 IF R>.3 THEM LET Z=Z+1
S16@ IF B=3 THEN GOTD Sasa 5035 PRINT ,“"MISSILES...="CHR® BB873 IF A:.3 THEN LET A(X,¥) =2
163 GOTD &Il (M+25] B75 LET SC=5SC+1
31685 LET AlX,.¥) =a s048 PF&I!‘T.F rrs £ YDLI RRE AT S505868 HNEXT ¥
3i¥e LET D=0 s ] L S8@98 NEXT X
3%73 tgr S3I = GGSB I E? TH:N PR:I.'NT 4t P TH.B. Is gigg ggra_gc_rn THEg BOTD S178
515 T S4=0 HT “SHIPS NEAR=";CHRS (S
3isa@ IF -3 THEN GOTO SBE® Soss TF S-b THEN iTab C¥E8)
2195 COTO E2Ea 5288 LET AS="ENGINES. .SONAR....T 5111 LET P=FP-=3a
488E IF M=@ THEN PRINT “SIL05 EM ORPEDOESMISSILES.REPAIR...STATUS 8128 PRINT "SHIPS SUNK=";CHRS (Z,
421; T zazh- 26&'A'E5H3°;RGE - CONVERTER" *aﬁé
[d) <@ THEN PRIMNT "5I si12 LET S=5-Z
i RS LO8S giae PRIMT AT N-1,8;A$(N23-8 TO 5138 LET A=INT [RND#3C)
AR2E@ IF C«23 THEN PRINT “HNOT EnNO M£31:7"=": INT DIN) 8148 PRIMT "HEMN CRUBHT=";CHRS$ (R
UGH CREU™ 6110 NEXT N +28) -
438 IF HM=0 OR C«23 OR Di(4x @ TH 5115 PRIMNT AT 13.@; 515@a LET C=C-8
EN GOTO =i S128 GOTC =248 5168 GOTO G62@@
a@d INT "FUEL=":F, ,GE% 5208 IF ==@ THENM GOTO 95328 B173 PRINT “HD SHIPS NERR™
ABS@ INBUT Z 6283 IF P«1 THEN GOTD 1238 5188 G0TO 248
468 LET F=F-F 5285 FPRINT "DEFPTH CHRRGES TO "'; F@as IF o iafil THEN PRINT “CONUE
4878 LET Z=INT (Z- 108} 6218 LET A=RND RTER":R%
4358 LET M=M-1 E228 IF A£>.5 THEN PRINT "STRREOR 2028 IF £ (2] :@ THEN 50T0O 240
4098 c0TO sasa LSTax0 9@3@ 2RINT “r11) F-P (21 P-=F"
4229 LET Atx, gggg i: Eés'ng"$ﬂE5“é3¥a"§3§£" BRA3RS IF IMHKEYR="2" FHEMH GOTO 220
4258 PRIMT "v u A >, 13 =
B o El" STED RN ISLAN SSE® PRIMNT "MNTO CAMPGE™ S48 IF INKEYSE="1" THEN GOTQO 9905
ao7 o S278 GOTO S2082
E%QQ Gf:g g:g??ﬁﬁ THEMN PRINT “"REPA S52838 IF RHD3>.36 THEN GOTO &35@ FeSe GOTO 3855
IR IMPOSSIBLE"™ 5298 PRINT "LIGHT DAMAGE™ S@53 IF F«1 THEN PRINT "NO FUEL™
5085 IF D(5)<-5 THEM GOTO =240 5308 LET P=P-52 @57 IF F:i1 THEN BOTO 24&
SAD00 PRINT "HOW HUCH TO REPRIR?" 531@ LET D (INT (RNDX¥9)4+1)]-=-(RND* 9058 PRINT 'FUSL=";F,,G§
810 IHNPLT | ¥ FOTE INFUT =
5011 LET P=P-(R#15) 5320 GOTO S288 908@ IF F-A<@ THEN 8OTO SASA
S@2e FOR N=1 TO & 5358 IF H‘*JB:-S THEN _-DTE! edie 9096 LET F=F-8
S@38 LET DN =D M) +R 53d4E@ PRI "HMODERRTE DAMBGE™ 9188 LET P=P+R
S@4E@ NEXT 53508 LE=T p-p—;s+:nr tanaama 9185 PRINT "POUER=";P
S@45 PRINT “DAMAGE REPAIRED" 5368 FOR Y¥=1 TO 8110 GOTO 65200
SESE COTo 240 637V LET X=INT tnna 27 41 S2@e PR'NT CROWER=";P, ,GE
SE26 PRINT —=UPDARTE==" EI5a LET DI(XI=D(X) - (RNDES]) 221 PUT R
52091 FOR MN=1 TO S 6396 MEXT ¥ S22 IF P-RA<{8 THEN GOTD Szaa
S202 LET O iN) —D:Ng +1 5428 GOTO S2EG 230 LET F=F+8
S283 NEXT N €412 IF RHD>.75 THEN GOTO 649@ S248 LET P=Prf
S2Bd LET P=P-1S S428 PRINT "HEAUY DAMRGE™ 258 GOTO G288
5285 IF ZC=2 THEN BOTO S&=282 E43@ LET P= ﬂ—rama+rﬂr (RMD#7511 S588 CLS
E287 ST S44@ FOR X=1 TO 4+T [TRMND 2] SE5160 PRIMT TRAB 7;"ss#ssYy0OU HOMN %
5210 LET ZC= 545@ LET Y=INT FRND*EJ+1 FEEE"
S228 DI Bile.=2) 468 LEYT DIY)I=DIY)l-INT (RMHD321+1 3528 PRINT ;... HELL DOMNE®™
S238 LET Aa=H 54780 NEXT X S8 GOoOTD 6816
5235 LET Z=1 5430 GOTC = 9g9ee SAveE &
E240 FOR X=1 TO 15 E4q9@ PRINT “quHGE CRITICAL SEND 93918 FOR Mnl TO 7S
el el L e o 5500 LET Aas 3338 S50E Yeme
SE26a IF RIX,¥: >S5 ' S i il i
5270 LET U=k 49 O S488 £=1e FOR Xo1 To 4 5475 IF Pil1 THEN GOTO iZ80
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Alien shootout

Steven Lilley,
Rearsby,
Leicester.

THIS KIND of program uses quite a few inter-
esting features available on the Dragon 32

SOFTWARE FILE

computer, such as music and colour. The
object of the game is ro use the small laser base
at the bottom of the screen to shoot the aliens
which appear one at a time on or near the top
of the screen.

Firsr, you are asked what speed you require
berween 1 and 10. It is best to start at about 2.
Then, there is a short pause, long enough to

get to the operating keys. The keys used are A
to go left, S to go right and L ro fire.

The wvariables are D for score, S for your
speed, Q for your primary laser-base position,

. T for aliens position, M13 for your laser-base

and M2$ for the aliens ship. The program
only rakes 724 bytes, so it can be expanded and
modified many times over.

iB CL58

28 IMPUT'SPEEDC. L1 TD 1@:":5
3B D=D:CLS

48 PMODE@:SCREEN 1.1

%@ Q=4E4

E@ H1$=CHRS(143) +CHRE(LIS+1E +CHAB(L
78 K=

8@ FOR F=B TOLB

9@ SOUND 288, L:NEXT F

102 PRINT ai.Mis

110 T=ANDC2B+E)

122 PRINT a@,Mis

140 AS=INKEYS

15@ IF As="L" THEN 248
1E@ IF A%$="A" THEM B=0-1
i7@ IF A$="5" THEN Q=R+l
iB@ PRINT aT.M2%

199 PRINT aT." ke

200 SOUND Z@.1

218 T=T+5

220 IF Ti=1E@ THEN 3E@

230 GOTO 129
240 I=QR-4485
5@ SOUND 192@. 1

26@ FOR F=0 TO I SIEP-32

2B} +CHR$CLI2+IRY+CHRE(14T) 278 PRINT &F."sUIPRINT 3F." "
ZB@ IF F=T THEN 330

290 IF F=T+1 THEN 330

380 IF F=T+2 THEN 3358

318 MNEXT F
3z@ GOTO i2@
330 D=D+1

130 M2e=CHRE(134+4E}+CHRS(4B+DI +CHRS (LI T+3B) T4B PLAY"VIILZSSABCDEFGRBCDEFGSADDY

=@ GOTO 118

JIEQ PLAY"VSIL 20RRBCDEGFACEGF FDREEDEFBGRACBGFERDBGFFAEAFG"

370 PCLS

EE0 PRINT:PRINT'TO BRD!":PRINT:PRINT"your mission failed--the
2l ians have landed’

390 PRINTIPRINT"YOUR TOTRAL SEORE -3"3D

400 PRINT:PRINT"AMOTHER GOZCY/M)

410 IMPUT. A%:IF Aga®

420 END

Y" THEN RUN

Random graphlcs

Jack Schofield,
London W3.

THE ATARI micros have some 37 graphics

characters, but these are not used as often as

they might be, because the implementation is
odd, not to say bizarre. They can be entered.

from the keyboard, though they are not
marked on the keys, by pressing the CTRL
key ar the same time. But when these
characters are used in graphics modes 1 and 2

as double-width and double-depth characters,
different ones appear from the ones you typed
in. Unless, that is, you have also remembered
to change the character-set base to the graphics
characters by using

POKE 756,226
Another way to go is to print

CHR%(Y)

for each character you want. Table 9.6 on page
55 of the Basic Reference Manual tells you

which is which.
This also lets you change the colour of the

character shown by adding 32, 128 or 160 to
the CHR$ number. This simple graphics
routine illustrates the technique. Line 10 sets
Mode 2 without the text window. Line 15 sets
the character base for lower-case and graphics
characters.

The loop simply fills the screen with
random examples. Lines 55 and 60 display the
same graphics character, Y, but in three dif-
ferent colours — yellow, Y, magneta, Y + 128,
and blue, Y + 160, respecrively.

The program loops forever so press Break to
stop it, and type End 1o stop the sound.

10 GRAPHICE 2+14
15 POKE 736,224

20 FOR X=1 TO 44
Z0 Y=INT (RND{0) ¥30)

45 PRINT #&6;CHR$ (Y+32) g

35 IF X/4=INT(X/4) THEN 50
: SOUND

50 Y=INT(RND(0)%20):50UND 1,Y,10,8
55 PRINT #53;CHRE(Y) ; : SOUND 2 ? 10 &
&0 PRINT #&6;CHR$(Y+128)

&5 NEXT X
70 GOTO 10
0,Y.10,8

,CHR$(Y+1&O),

Dodgems

Nagaraj Jayakumar, I
Royton, [ E‘:'E yr)
Oldham. IF i
THE FOLLOWING PROGRAM is for the

Commodore Vic-20 with 3.5K and is an
arcade game. You are driving a car and the
computer is driving another car chasing you.
There are five lanes in which you can
manoeuvre. The object of the game is to stay
alive as long as possible before the computer
car crashes into you.

01 — 03 Rem statements
10 — 13 Sound tune
14 — 25 Instructions
200 — 290 Set up board
340 — 610 Movement of cars
800 — 830 Searching for car
900 — 960 Ending routine
1000 — 1080  Change of lane

1. REFEci e i
2 REM L
T FEME DODLEMS L
4 & ¥

B ¥

w
I‘N M. TRYREIL ’F-Er

REM:
=- =-"-uﬂwwwnun

11 FORG=170200% "HE! X 3
12 POKEZGETS, 15: rsaﬁmc-s REFDE.
L2 IATRITS, 200,175, 203, 175, 280

4 PRINT TIieadi « FORH=1 1020
.uEm

15 ”?ﬁ‘lﬁldﬁ%ﬂ c‘m

TYLHASING YOul. THERE AR
h ol
SL7 RMD TO HOYWE IHTO AN JUTER LRRE

H 15
21 ;ETM IFfif=""THEN21
22 PRINT " Weldeleni0 TR AND STHY ALIVE THE
HEES AHD®
m: TOCRASHES INTD wOU. YOU HAYE A TIMING
§ F.‘-‘ES _AHY KEY 70 BEGIN
F “THEHZS

1@ FRINT® mnm&uﬂpﬁ, JEYERLTEEE PR THT Y SRR BRI SFRESENT S
TOC: HEXT - POME3E876., 8 'HEXT

¥O0U DRIVE A
H IS5 BEING

LRHES,AHD TO MOYE INTO RH O IMHER LRHE wou e IFE=7y250RD=

YOI USE THE KEY <A, THE OBJECTOF T 365 IFE=77a40RB=77ES
3?{1 FLnaanztRfssndsu?c=30345RC=3'maTPEI"-B -
SLIRB-EBNIZRSHQHTB THEHY =0

LOMOEST BEFORE THECOMPUTER”S CAR CO

Z08 PRINT 2" FORG=EES B0TIEE506 - POKES, & HEXT
219 A=1c0: FORE=1T026: RERDC.
220 DETHY TR, FTE3, 1. 774877
» PEBE

T26 DATATESL. 1, TH74, TO7S,. 1. 8016, 8815, 1, 021, 2925, |
BT
zqa'nnrnsiaz,a:es,g.?ﬂcz.81¢2,23.?f70,56?5422.?Slsr?9&4;22.?543r8835.22,72624?9
255 TRTATTAT, 2142, 22,7757, 8099

239,38
260 DATATS13, 7335

208 147, 1206
CORA=ITOSE  PRINTS" 205 PaTTES CaSBOR:Lwd
208 PRINTTIS: "IMEEEdr
320 GETRS: IFA
30 IFFf="f
(s 340 IFc=glailn
BY THE cone 345 JFE=E81210RE=E
356 IFCeTT2S0RG

CONTRD

360 IFCm7T4 405(--??'33

0.4, .GET READY:II1TMEINI=

ERCaC+]
EHC=C 22

278 POKETS09,. 20 OGLCP‘“ 8,8 PIRERSLL, 13 FORERS12, 5
£330 TIs="Dehooa"™ (FRINT" e s e R T Y 1T O

HEHGOSUE1 848
e

l.'""]! LF'L POKEF . A -HEXTF -HEXTE
=T 1. 7794, TEET, 1;‘&-‘3 TE42, 1, 7845, 78451

- 8058, 3071, 1, 8100, 3107, |, 8109

~

TOEH TOLV. 22, TG L. B040, 22, TET L 0003, 22, 79087

{continued on page 103)
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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. Findyourwayoutfromthecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

@ Biorhythms. Plot the cycles of your
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

Software
For
The Vic

M/C monitor and disassembler. :
DATABASE ... o e R ~=E7.50.2%
Create your own custom files.

BANK MANAGER..............coccciiiiiiiiiieeiiinns ... £5.00
Computerise your bank account.

CHARACTEREDITOR ............ooooiiviiiiennnnen. ... £4.50
Create your own Hi-res pictures

‘CUSTOM COMMANDS' . ................ccoeeenee.......£6.00

Tape 1.
SCROLL (X);SET X, Y;DISABLE;
ENABLE;GRAPHIC; TEXT.

Send S5.A.E. for details; cheques/P. 0.5 to:

MR CHIP :
1 Neville Place, Penrhynside, Llandudno,
Gwynedd, North Wales LL30 3BL

events.

ORDER FORM:

Send Cheque or P.O. with order to:—

Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 BEP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
[0 Copies Cambridge Colour Collection Book & Cassette
£9.90 each

Mame:
Addresss:

102  YOUR COMPLUTER, NOVEMEER 1582

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 engineered case ensures a snug fit to the
ZX81. .

AVAILABLE

NOW
WITH
T
VISA
=l

PRICES. {(All inclusive for U.K.)

16K RAM PACK [S): «vsome e eoe e eees £24.95 Eg::'
STANDARD RAM PACK ... vvvveen.. £19.95 add £2.00

Availabiity iz ususliy by rerurn for credit cards, 5 days for rﬁeques_. There is & _H oay
money back guarantes if not satisfied. Please send SAE or IRCs with alf endquiries.

Make cheques/P.0.s. payable to GROUND CONTROL and
send to: GROUND CONTROL, Alfreda Avenue, Hull-
bridge, Essex 555 6LT.

Tel: 0702-230324. (Mon-Fri 9-5)
*Access/Barclaycardno. O DDOODCD0OOOO0OOONE
*Cheque/P.0./Cash.

*Delete if not applicable

*STANDARD RAM PACK/
16K RAM PACK (S)

NARME = —

ADDRESS

Please send me: no.

— Postcode




SOFT WARE FILE

fecontinued fram page ?OH

290 SOTO388

o508 IF
2ED PRI

1835 RETURH

1828 RETURH
RERDY.

EF="HO"THEHPRINT*BYE RYE"
1 D0 ROT UNDERSTH
poE (Fi=ToesdRt=TT PETHENPOKEC, 32
Lasa IFC=PooS0R =S8R THENFOKED ; 327 CmCada  POREC 89 L=L~1
1020 IFCeTS2PTHENPOKEC 22 C=(—2 (FOKED, 50 Lel-1

1630 1FC=7920THENPOKEC, 32 1 C=C+2 POKEC, 98 L=L-1

1848 IFC=7T240RC=TE32THERFORED, 32 C=Crad ‘POKEC. 58 L=l +1
1853 aFC-=B42!JP’C-E!3ﬁTI-n‘~DUEC B2 CmCasdd  POKEC, 30 Lmlat
LREQ SRS THENFOKE

a7 1FC=r“'IE"’h:PI HEC. 32 ' C=L=2 - FOKEC. S8 Lel.+]

- 158

.:._-"

'd\]JlSLb i
E‘le i e ol [

T TR q{IZF"'_ 15 "R¥
IH" ;B3

END
USE WES/H0E®  GOTOE30
Cal=24 POREC, S0 [ m| =1

Ty B Do FRED, S0 L_._!’

Slalom

Jonathan Yeormnans, e
Solihull, A gy Y
West Midlands. Lﬁj"’" 7ozl
SPECTRAL SKILING involves a slalom skier
manoeuvring down a course to the finishing
post. The graphics are printed by a Read and
Data statement on to the screen and Bin state-
ments allow the user to use the high-resolurion
graphics.

A full set of instructions is contained in the
listing, along with Rem statements to tell the
user what the computer is doing. Lines 5-40
set up high-resolution graphics; lines 40-80
print out the board; lines 80-160 ger the skier
moving and lines 160-210 are the ATTR lines
that detect if you have hit anything thar you
should not have.

Lines 300-320 are for when you hir a flag;
lines 400-420 are the routine for when you hit
a tree and lines 500-530 are the routine for

when all your skiers have bitten the snow.

Lines 800-840 are the instructions; lines
900-940 are the routine for when you have
finished the course; lines 9000-9030 are the
data for the Bin statements, and lines
9030-9040 are the data for printing out the
course.

The graphics used are: lines 40 and 50
graphics D, line 60 graphics B, line 80
graphics A, line 115 graphics E, line 125
graphics A and line 190 graphics C and F.

I 80 TC S8 198 PRINT AT 21.68; "% d % ohb 3 dp
4+ CLS # & ® # $": BEEPR @3 .S: PRINT AT
& CLS e R T T L . R o il S T o I AL
& FOR n=2 TO 11: PRINT ,,,,: 210 5O TO 100
MEXT n I38B FOR n=58 TO -~-5SB STEP -5: BE
8 BORDER 1: PRPER 7: IHRKR A4: L EP .®i.n: MENT n
ET p=5 318 INK 3: PRINT HT X+a,u+bk; Ih
9 RESTORE | PRINT HT ‘31 E= FLFISH 5 e
i@ FOR =0 74 7: &ZEARD a: POHE s s e 0~ e oy = : FoR W=
iJ5R TCav+n.a ME o ) TEP —-2: EE‘EF‘ .@1_.?4: (o
15 or =0 TO 7: READ 4d: PORE T M- PRINT 81T 21i.8; FLA&GH @2: VLo
USSR "dV+iv.d: HNEXT n DSE AGNOTHER  IFE "t FoR =5
20 FOR n=0 TO 7 BREGD b&: POHKE 2 TO 58 S5TEP 4: BEEERE .El HN: NEXT
USR "B +ni,b: NEXT n N
25 FOR n=8 TO 7: RERD f: POHRE 315 LET p=p-1: IF p=0B THEN GO T
USSR “"EFT+n.F: MNEXT o SO
=B FOR n=8 TO 7 RERE £: PERE o= GO TOo S9a&
SR "CTU+h,C: NEX 4808 FOR n=08 TO S& S5TEP =: BEEF
55 FOR n=0 TO 7: RERD 2: POKE Bi,.n: BEEFR .01 ,60-n: NEXT n
SR “"a"en,.8: MENXNT O d»:l.@ IHH 2: PRINT BT xX+a,dy+b;: IM
48 INK 3: FOR n=0 70 2i: PRINT K 4. h . BRINT BT _Z21.85. FLAsSh 1;
AT 0.8 & ;687 o0,531;:> NENT 0 e SE LT o ey e e : FOR M
PRINT BT .0 “kbiik =@ 10 45 STED i1.75: DEEP & LM
R = e L e NEXT N: PRINT BT 231.5; FLASH @&8;™
X LDOSE ANODTHER L IFE : F =
28 FOR n=8 TC 43: READ a3,b,c: -58 TO S8 STERP 4: BEEF 81.M: NE
FDOR m=3 TO b: BEEP .0i.m: PRINT T N
AT cCc,m; "&7: NEXT m: MNEXT R 415 1 E7 p=p-31: IF p=5 THER =0 T
60 INK 2: FOR n-Ei TO 2Z7: RESD g Seg
a.b: PRINT AY a,k;"%": BEEE .DB3, 428 50 TOo S@
n: NEXT n: PF-'EINT RT 4,5; INK #; % S8 D}‘_E Eq an“n_a TO 21: PRINT
INT InEE 3. i; INK 68; 5871
2, 1,“7“- ;"AY; AT 4,31;"RY; AT X1 N
S,1;"T";AT 15,38; IMNK 3; “F ;AT S1@ PRINT AT 7.8; INK_ 3.
15.-33.; INK e TAMIRT 37,38 INK 3 L 5T 35,E; ¢
;UNYCAT 18,38; INR 3: VIV AT 19,5 OR n=7 7O 15: PRINT
@; IMK F:"S":AT 268,38; INK 3:"H" T_n.B: IHK S;EBUL.RAT n.24; INK 3;
AT 5,3; INK 72; " 7 . NE €
E8 LET es="4" So PRINT HT 9.18; InNK 8" "GUuEsSsS
SE b xX=S: LET 4==: LET a=D YOU RAN":AT 11. 16; INK 8; "DUT O
LET = F LIRES!: ™
186 LET 2FE=TNRHEY S S38 INEUT “DO YOU BSNT TO DLeY
185 IF ag="" THEN &0 TC 158 AGAIN Y A-N":T&: IF TE="u> THEN RLl}
130 IF af="5S" THEM LFT £=-1: IF N : STOP
a%F="5" THEN LET a=0D 54.@ STOPR
315 IF a%="5" THEM LETYT eg="3i™ S@EB: FRPER 7. BOHDEHR 1: INK Y
128 IF ag="4" THEN LETYT b=1: IF 818 CLS
af="8" THEN LET =8 828 PRINT AT 1i.6;:"SPECTRUM SKIT
i25 IF aﬂi"“B“ THEN LET =" r-.'IE BY" ;AT S5.56; “ELJDNFITHF&N Y EOMANS
1323 IF as="5" THEN LET kb=f: IF TR 85,31: “HELCDHE TO SKITNG.MABHKE
aF="6" THEN LET a=1 YoOuR “‘Fﬂ' E.1:"HURY DOUN THE COL
142 IF a$="7" THEN LET b=E: IF RSE USING THE -&T 18,1:  "CURSOR K
A%E="7" THEN LET a=-1i EYS TO DODGE THE FLAGSY ;AT 15.1;
1589 LET HX=x+2: LET 3=u+b "AND FOREST 7O RE&GCH TH BOTTOM
168 INK B. PRINT 8T X .*—i;&ﬁ GEE il 4.31;:"8ND 58 COLOURFULL CELE
P .23,315: PRIMT 97 M.43:° EF’:F!TIQN*“_‘FH‘ i7.4; "BUT BE WARNED
D:_$g ngm-rn (X +a,u+bi =60 THEN & 2 _YOU DY T AT 15.58; "HAVE S LIVES
131?3 %‘S@WE ix+a,u+h) =55 THER = 838: FOR M= TO S8: BEEPFP .81 ,M:
185 IF BTTR (x+3a,4+b) =59 THEN & ntinued on next page)
O TO S (co o0
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SOFTWARE FILE

feontinued from previous pagel

BEEF .01.68-H: NEXT
535 PAUSE 600

48 CLS ©: GO TO &
S88 FBR N=-58 T0O Sa-:
(RNDET) : BEEP .8Z,.M:
+5: NE‘XT M

5@ PRINT KT 9, 1@;

Sle CLS : PAPER 2: INK & 1280 .EB1IN 61iE1160
TE.*‘ 13]'\1 i_l?INT & M,5 S09206 DATA GINn 6110000 .BIN @8a1le

BPRPER F: INM 2230 DRETH S5.5360.1.,6.6.,2.13,3@8.2.2

N PO0E1160,.5IN DOOPD1NE,DIN SODB
R100.EIN DOORBiOD
a2z DRTR BIN 991110606 ,5IN 8811l
- 292 . 6IN ORP10eP0 . 5IN 11111119,.51
N 101311016 ,.BIN 18111018, 5IN &0iE
1088 . EIN 21151150
BORDER INT 9024 DATHS BIN G0111080,.BIN 183111
BEER .&I.NM 91i0,.BTM 12010@1@,.BIN 111131118.8I
N 01311003 .5IN 0111000 ,.5IN 08

i RIH’T 280 ,BIN 1901il00@,.BIN 21111.33 8BX
s 153, H DOELIOED.EBIN ﬁ%iﬁ'ﬁﬁﬂ BIN 1e@3
aeEh ,B5IN 231213333

2 YE RHRUWVE“; AT 11.1&;:*" A WL 5,50,5.,25,58,4,27,560,5,1,5,6,9,1
NMNER! ™ B 5 .02.00.6,23, 530 . 65,1 .25, 7 .50 .50
24P INPUT DD YOU UANT TO PLAY ,7.1,.7.8,12 .92 8 A0 30 .8.1.6.8,1
FIGFiIN ¥ oW ITE: IF TH="y" THEM BU 7.22.9, !L.,¢,9,.SEJ'_,SG 9,.1.12.18.58.3
h STOP B,316.1,3.3131.29, SEsorian sn A
a5@ STOF 1,12;2‘3,.!'3@.,12‘,1_.1 1\”9 1d, 16‘.-._1».,;
Q908 DATA EIN 080831100 . BIN @809l =50,15,.31,1,314,5, 2.5.- 14421;33_. 14,31,
199 ,5IN £099011001,.5IN POO1113160,87 1.34.,1.1.35.5,38,315,.3,31,15,6,30,;
N EPl1Li006 ,.BEINn OEOBIOEa.BIN PBRE 16,.1,1,17,1,.1.16.,15,24,15,1,.6,1%
109 .EIMN 13131313130 + 106,20
2318 DATA BIN OE0iI0EEE8.BEIN 888168 29940 DATAHA 3,.85.35.5,:5.5,5.:5.,2,11,4
aoB.56IN 501131606 .63IM 80111008 .BF ,311.4,31V .6, 1?13;32;5;82;?;34.‘s‘;9—
M 911111068 ,8IN ©911311183€&.BINM 1111 £,9.25.9,25,12,23,18,23,11.,.19,. 13
1138 ,656IN 061860008 219,318 ,15,.12,15,5,.318,18;,18 .38 ,7 .
SPIe DAaTHR BIN OSPO3I08,. 561N 8831311 12,7.15,2.15,4,16.4,16.2,17,.9;,193
190 .51IN ©11111906.651IN @911110@.651 ;9,19 .12
Atom SquaSh be. Use the Q and R keys to control the batup | 10 Set up arrays
and down the screen in order to hit the ball | 20 Assembler keyboard scan
Robin Ager, against the wall. Due to the bat being curved | 1210 13 Set up court display
Wirabladon. the ball will be deflected at steeper angles | 20to 50 See if keys are being pressed
” Foe or if ball is at edge of court
Londen SW19 when it hits the far top or far bottom of the = Moo T
: bat. :
HERE IS A simple, but smooth and fast-| The score is kept by the line at the top of | 70 10 80 Control vertical bounce of ball
: E St : 89 to 95 See if ball hits or missed bat
moving, game of squash for the Acorn Arom. | the display, which increases until the rarget and. acts accordingly and
It only uses 1K of graphics memory to allow it | score of 110 is reached. If your three balls are Santiols Horsarianbolnce of
to Run in 2 small amount of memory. To | used before you reach this score, the score you ball.
make rthe program even more compact, full use [ have achieved will be displayed ar the end of | 2000 to 2030 &
of the Atom’s abbreviated commands should | the game. 5000 10 5010  End of game routines

»L LIST
1DIMP(=12.B(33:P. 821
2L JSRHFE?1; STY#BE; RTS) ]

26 IF THBE=43 GOS.b
.27 IF7#B@=33 GOS.c
3@ IF X{=1@ GO0S.e
48 IF Y>=53 GOS.f
58 IF v{=11 GOS.%

65 GOTO 28

7022=SGN G R-1:G=L¥2IR,
BOF2=SGNCG k=11 GaLXZiR,
89ePLOT13,< 18+R ), 57 IFR=118G, 5882

3P. %6 93 PLOT1S. 8. Y

45=0; D=9 94 X=12;Y=A,R.%431Y=Y+11H=3

1@ CLERR1 95 FOR T=1TO150@;NEXTT;G0S. 1882:R.

11 X=4B;Y=4@.;G=]l H=3 R=] R=@;L =1 K=8;5=38 188ciH==3;R.

i2 GosuBs 1een 208bPLOT 15.0,8:PLOTLS,D,(S+1 ) S=5+2; MOVED, 51 DRAW D, S+5)
13 GOSUB 4@ee 2B1R.

208 IFX>=118 GOS.d 3IPBCPLOT1S, 0, (5+5 3 PLOT1S, D, C 544 )1 $=5-2 1 MOVED, 51 DRAWD, (S+5 )
23 LINK TOP 301 R.

68 PLOT 15,%,YiKALT; KeK+H;Y=Y+G)PLOTIZ,X, Y 2B30END

SQIFY ym( S+1 JANDY(=( S+4 )T. LETH=3; Z=8GNC G L=1; GaLyZ R=R+1 R,
91 IFY=S ORY={S+5)THENLETH=3;Z=SGN(GiL=2) Gul ¥Z2)ReR+1 R,
S2 R=A+1;IF A=4G,203@

1602 MOVEL®,55;DRAK119, 55 DRAM1I19, 5 DRAN1G, S RETURN
2008 F.812,P."GAME OVER";P.’;F."YOU SCORED "R
2eesr,. '’

2818 INPUT"PLAY RAGALNCY-N)"BB

2028 IF &B="Y"THENRUN

4838 HOVE18,39)DRAKL 19,595 RETURN
5989 P.%12;P."HELL DONE YOU REACHED THE MAR."’"SCORE OF 118"
Seie GOTD 2eie

Soft key

Robert Rancans, 7 i@
London SWT. a d

THE USER-DEFINABLE keys on the BBC Micro
can be used to implement useful funcrions
during every programming session by
employing this short program.

To start, use the 11 highest line numbers the
operating system will allow — 32757-32767 —
and assign the desired command to each key
thus:

32757 *KEYOL.|M

32758 *KEY1VDU14|M Page mode on
32758 "KEY2VDUI15|M Page mode off
32760 *KEY3CLS|M Clear screen
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32761 *KEY4AUTO Enter your Note that you do not have to use quotes
starting line and when assigning keys. Save this, preferably ona
increment new tape so you can locate it easily. To check

32762 *KEYSRENUMBER|M
32763 *KEYBMODE7|M
32764 *KEY7REM

the operation of the program press Break rwice
quickly, rewind the tape and Chain “Soft-

32765 *KEYS*CAT|M More convenient | FEYS~ or whatever you have called i{.‘ MNow
4= it combines type New and start entering your main pro-
CAT with a gram, making use of the soft keys. Do nor
motor-on facility press the Break key before typing New as, for
far rewinding some odd reason, the first line number of the
tapes, press soft-key program will then appear on the
Escape to cancel | screen as line 245.

32766 *KEYIRUN|M

The commands will remain active after
32767 *KEY100LD|ML.JM To get out of

tricky sifuations pl:essing Breallv.z once. To enter a néw program
when Escape is wstl‘_mut clearing the soft keys, type New_ =
treated as an obviously you must not use the highest line
error numbers in your main program.




Pascal functions

D M Woaolley, e —
Hathersage, MZ=50K:

Derbyshire. E—
TUsERS OF SHARP MZ-80K Pascal are probably
missing the Set/Reset graphics functions pro-

vided by the Basic. This assembly-language
program fills that gap. Those with less than

SOFTWARE FILE

priately. Here are the instructions:

ESCFAA : reserve space for routine

a/ ; return to manitar

LOAD etc. ; load routine from tape and control
returns to Pascal

Set XY can now be accessed by Call (-12373)
X,Y and Reset XY by Call(-12356)X,Y.

It is probably best to incorporate these in
procedures to aid clarity and to allow X and Y
to be constants, thus:

Procedure Set (X,Y: Integer);

CALL {(-12373) XY
END;

An easier way of converting hexadecimal
addresses greater than $8000 to decimal (2's -
complement) than shown in the Pascal manual
is to first convert the hexadecimal directly into
decimal, and then to subtract 65536.

Users of Basic SP-5025 may be interested in
INP# port, variable and OUT # port, data.
These are not in the manual and are the /O

48K will have to adjust the origin appro- BEGIN port equivalents of Peek and Poke.
1 § de ok Aok 35 CFCE 1688 LD D.8 sPINEL IS
2 % SET/RESET * 36 CFD@ 126E JR  RDDRES
3 ix  MZ-28K HI-RES GRAPHICS * 37 CFDZ 1882 YEVEM2 Lk D.2 JPIXEL IS O
4 HE M. WOOLLEY 23-7-82 * I8 CFD4 1g88R JR  RCGDRES
5 s 3% CFD6 CB4l KEUEN: BIT 8.E 315 ¥ EVEN 7
& H 48 CFD3 2084 JR  MZ,YODD THO, JUMP
7 ORGE BCFABH 41 CFDA 1c81 Lk Dl IPIXEL 15 M
8 CFR8 CIpziz JP 12824 $G0TO PRSCAL 42 CFDC 1582 JR  ADDRES
9 CFRE ES SET: PUSH HL SSAVE ¥ 4% CFDE 1684 YODD: Lb B4 SPINEL IS &
18 CFRC DS PUSH DE SSAVE ¥ ad FCALCULATE SCREEN CO-ORDS
11 CFRD CDCECF CALL COMAON FCOMMON ROUTINE 45 CFEB CB3D RODRES: SEL L §-2 TO GET HEW A
12 CFE® J8@5 JR  HC,RDPXL $¥ES,ROD PIXEL 4 CFE2 CBIE SRL E | Farm S .« HEW ¥
13 CFB2 78 LD  R:E FBET PIREL 47 JCALCULATE SCREEN ADDRESS
14 CFB3 C&FB ADD H. 248 $GEH NEW CHRR 48 CFE4 37 SUB A 3ZERD RCC
15 CFBS 1881 JR  RETURN FRETURH 45 CFES Bes Lb B.8 sLOOP COUNTER
16 CFB7 BB RDPXL2 0R B $BEM MEM CHRR 58 CFE7 @Ez28 LD C,42 $MULTIPLICARD
17 CFB3 77 RETURH! LD  (HL»:R sPLOT 51 CFE9 CB43 HMLTPLY: BIT 8,E
18 CFB2 D1 POP DE FRESTORE ¥ 52 CFEB 2881 JR  Z,3KIPAD $SKIP RLODITION
19 CFEA EL POR  HL $RESTORE X 53 CFED 81 ADD A.C
2B CFBB L9 RET 54 CFEE CB3IF SKIPAD: SRL A
21 CFBC EJ REZET: PUSH HL FSAVE A %5 CFFB CBIB R E
22 CFBD DS PUSH OE $SRUE 56 CFF2 1BFS DJINZ MLTPLY
2% CFBE CDCECF CALL COMMON $COMMON ROUTINE 57 CFF4 4F LD C.R
24 CFCL 38F5 JR  C,RETURM $H0: RETURN 58 CFFS 42 LD BsD
25 CFC3 A8 “0R B SREMOVE PINEL o3 CFFe 51 Lb D.C i DE=Ywd@
26 CFC4 18F2 JR  RETURN IRETURN €8 CFF7 12 ADD HL,DE tHL=Yw482¥
27 ¥ 61 CFF3 118808 LD  DE,B0aoeH $BASE ADDRESS
28 334 COMMON ROUTIME#= £2 CFFR 19 ADD  HL.DE 3=SCREEN ADDRESS
29 3 63 SCALCULATE MEW CHAR
38 SCALCULATE PIXEL &4 CFFC 7E LD A, (HLY $GET OLD CHAR
X1 CFCA CE4S COMMOMN: BIT @&.L $I5 ¥ EVEH £5 CFFD FEF2 CP 248 sCHAR PLOTTED 7
32 CFCe ZeeC JR  Z:¥EVEN FYES JUNF &6 CFFF C9 RET
33 CFCA €843 BIT &.E 115 ¥ EVEN 7 67 EHD
34 CFCC 2884 JR  2Z,YEUEN 1YES, JUMP
Graph screen the compurer to use high-resolution, user- | plotting of the curve ends; third, XM — value
defined graphics. It also defines the character | of X at the edge of the screen; fourth, YM —
K G Staller ne for axes. value of Y at the edge of the screen.
Birkerhes d’ L Viroon This program, having been Run and For XM>XH, XM>XL, and XH>XL. care
Meroivsa de' |_ 'u‘Uu -_-E["J Cleared from the computer by typing New, | must be raken to avoid trying to plot impos-

THE GRAPH-PLOTTING procedure for the
Vic-20 published in April’'s Your Computer
produces a graph whose size is limited by the
need to cover the whole area of the graph with
high-resolution graphics. Here are two pro-
grams that overcome this difficulty and pro-
duce screen-size graphs.

The first program uses instructions given in
Your Compurer October 1981, These prepare

makes way for the graph-drawing program. It
produces screen-size graphs by defining new
characrers only wher the line or curve passes
through a screen locarion. Thus most of the
screen is filled by blank characters.

The desired functions can be inserted at line
240 as Y =1{x). On Running the program, four
input parameters must be given: first, XL —
value of X where the plotting of the curve

starts; second, XH — value of X where the

sible points, for example, -1 or 1/0.

No compensation is made in the program for
the fact that, due 1o the shape of the screen,
n units in the y direction are shorter than
n units in the x direction.

I have used this program to draw many dif-
ferent functions on the screen and hope that
you find it of interest. I am uncertain as to why
what should be one-bit dots on the screen
appear as short lines.

5 FORI=6176TOALI22
& POREL. i:'! HE <11
id@ IMFUTHE

=& FDEI=@TUf
38 Foloa=2107-12
48 HEXTI

ol FORI=1TOSEg

B8 FOEEVEYI+1. 1w1
T8 POEEZEZ93+].

28 HEXTI

i FORI=1TOZ2Z2

el

H. =M. P

188 POEEVEI1+22%].,

118
=8 HEXTI
i3@
148
178
iga

CO=0
G=11-

138 | F“”L#li H
208 .H3+IHTJﬂ )

=16 D Ii‘iTl
=28
228 m=RL+C

128

FPOKEYSZ21+1. 122
POKEYSZ3, 138

i
S=INTL L

FUPI=HTHH

GE=E4G
L SRES M - 1

- l_ _1

CHP=TMTORP Y 2 -1
I ¥:=MA282

{continued on page 108)
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let the
DRAGON32
fire your
imagination . ..

for only £199.50

Plus £5 Post & Packing

No other computer offers
you all these features
at any price . . .

32K RAM MEMORY

PROFESSIONAL STANDARD KEYBOARD
1 YEAR WARRANTY

9 DISPLAY COLOURS

5 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

EXCELLENT CASSETTE FILE HANDLING

AUDIO OUTPUT VIAT.V.
EXPANDABLE TO 64K RAM
POWERFUL 6809E MICROPROCESSOR
FREE 160 PAGE TRAINING MANUAL
BRITISH MADE

Auvadilable now from:

ComServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749

2920000000000 00O0OODSPODTRODS

ANDNOW!
- Spectrum workstation

£16.00

plus £3 postage

Extros:
onioil switch £3.

pase £3.9-
P«'i!-n‘!'k;r ©3 .50

Following the success of our ZX81 plinth wehave 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 underneath, the printer
and cassette may still be used, and a matching,stackable unit for
Microdrives will be availahle.

Peter Furlong Products, Unit 5, South Coast Road Industrial Estate,

Peacehaven, Sussex BNG BNA. Tel.(07914) 81537,

SOCKETS FOR FULL CASSETTE CONTROL

COMBINED AUDIO/DATA INPUT FACILITY

You waited long enough for your Spectrum!
Wait no longer for . . .

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 manoceuvre in the cover of asteroid clouds . . .
showers of cosmic rubble that spell death on collision to 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
your mission is to destroy the aliens and avoid 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. Its fast. But only as fast as you are.

Put yourself at the controls. On the thrilling edge of adventure . . .
the STORM-FIGHTERS await vou.

All machine code action . . . full colour graphics . . . full sound
sync . . . progressive difficulty . . . comprehensive scoring . . . 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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it

SRR RE AR AR CARRTECL R AR RO
AARDVARK SOFTWARE [ _
PRESENTS: THE

ATONM GAME
S

. . . the reason the BBC was delayed!! For only £5, the
most complete arcade game yet for the 12K Atom,
featuring: one/two player games; progressive hi-score;
animated score-table, and theme-tune; full colour
Mode 4a bit-wise graphics; and for the first time —

INTERNAL/EXTERNAL SOUND OPTIONS!

That's right! You can put the sound through the stereo!!
“Makes Astrobirds look like a bunch of geriatrics™.
A.C.D., Leeds Orders despatched first-class same day.
Supplied on high-quality cassettee, with full documentation
Mail order only. Cheques made payable to:
Aardvark Software
189 Ardleigh Green Road, Hornchurch, Essex

SRR RV EACRAR LR AR O
SSPECTRUM 4SE=ZX8LET IDEO GENI

T r T B

AT RN

e T

=

A

4 ~—IOWE
¥ . .
ool 4 loe e
/" GPEGTRUM

FOOTRBALL

EEOTRES Y

% 4 DIVISIONS * F.A. CUP &
PROMOTION & RELEGA-
TION * TRANSFER MARKET
* TEAM SELECTION * SAVE
GAME FACILITY * LEAGUE
TABLE + AND MUCH MOREI

ALSO AVAILAELE AT BOOKSTORIS & COM
PUTER SHOPS INCLUBING BUFFER MICAD
SHOP & MICROWARE 3D GRAPHIGS ONLY
INCLUDED IN SPECTRUM VERSION

COLOUR
GRAPHICS

EEENI DGR NE NN RR NN NN RN F BN RRRDERDRRE

D. BLAIR, FIFE
| think your geameé is fabulows IiDCe
starting with Fort Vale in the 4th Divi-
mion, beaing promoted, winning the F.A.
Cup, and being promoted sgain to the
2Znd Divizion.—

C. DICKENSON, CANTERBURY

HARDWARE REQUIRED

= | recantly bought your F.N. program and
= Spectrum TRSBO/ was vary pleased indeed. | found it very
= 48K RAM Video Genie good value for monay and played it all
= day the day it arrived — | own a ZXBT
E xa1 LEVEL 0l which is now only used for F.M.—

= 16K RAM 16K RAM Yours sddicted, M. FRAMPTON,

CANVEY ISLAND

I falt that I had to write and congratulata

you an your program F.M. | found the

game very compaliing and exciting, real-

Iy fust like the real thing — keep up the
good work and stancard.—

N. LAWRENCE, FULHAM

ORIGINALS CAN BE SEEN ON REQUEST

To Order send Cheque/P.0. £7.95 made
payable to.—

ADDICTIVE GAMES

at: Dept. Y.C. P.0O. Box 278
CONNIBURROW,

MILTON KEYNES MEK14 TNE

PLEASE STATE COMPUTER "
LTI A AT U ER TR EEA LR LD R L

hot stuff!
DRAGON32

£199.50

Plus £5 Post & Packing

for only

I have a burning desire for the
DRAGON 32 — Please send me:

[0 DRAGON 32 COMPUTER - £199.50

DRAGON PLUG-IN SOFTWARE

[] Berserk - £19.95 [J Ghost Attack - £24.95
[] Meteroids - £19.95 [0 Cave Hunter - £19.95
] Cosmic Invaders - £19.95 [] Tube Frenzy - £19.95
[] Starship Chameleon - £19.95

DRAGON CASSETTE SOFTWARE

[l Special selection 1 - £7.95 ] Special Selection2 - £7.95
] Quest - £7.95 [] Graphic Animator - £7.95
[l Computavoice - £7.95  [1Mazerace - £7.95

[l Madness & Minataur - £7.95

[] Examples from manual - £7.95

DRAGON PERIPHERALS

[ Pair of Joysticks - £19.99 [ Cassette Cable - £7.95

{Add £5 Post 8 Packing for DRAGON 32 — £1 for accessories)

) e

* Please debit my Barclaycard/Access account with
I enclose Cheque/P.O. for £

*Delete as applicable
Iarmers e e e e e e

ComServe

98 TAVISTOCK STREET, BEDFORD MK40 2RX.
TELEPHONE: BEDFORD (0234) 216749
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SOFTWARE FILE

{continued from page 105)

=248 Y=E 135

=58 Y=Y#G

278 IFI=GTHEHY1=Y
=28 D=0+1

2538 IFDEYTHEMC=L+1 -

466
418 FRINT"" :EMI
{AER P=C—22# IHTOY

295 IFliiﬁBbr SEOTO
B8 GOSUEL&a08
288 HEXKTI

GETA#: IFHF=""THEH4ad

igi@
16368
183z
16833
1634
16835

-‘—-

- .‘

FOR
D=1
ZE8
1856
1 G
1a7a
16856
16348

Z=FEERCF2
IFZ>

IF =1 Z1GOTOIA5A

FOKE(S120+8%2+10 . FEEK
TSl SarsER+ T
E= IHT!&1*IHTf¥}}$S}
.ﬁl"‘*—‘ls—.l‘ +‘H‘. £
FOKEZS . FEEF
POKEFR .2
RETL

S1G0TOLa5e
I F=132+00 CO=C0+1
J=aT07

HEXTJ

'LEZF&FF T
IFH

Line drawing

Richard Matthews,
Harfow,
Essex.

EXTENDED BASIC on the Texas T199/4A
computer is casy to use and has many facil-
ities, including sprites. However, one useful
facility is lacking: the ability to draw high-
resolution lines from point to point on the
screen. The program described here allows
high-resolution line drawing and is based on
the computer’s ability to redefine characrers.

An important feature of Extended Basic is
subroutines that can be called by name at any
point in a program. The line-drawing program
is written as one of these subroutines so thar it
can be attached to the end of other programs.
The routine may be called at any time by the
statement Call Plot RW,CL,RW1,CL1,CT.
This would allow a line to be drawn from
position RW, row, CL, column, to position
RW/1, row, CL1, column. The Texas screen
has a resolurion of 256 by 192 pixels and in
this routine screen position 1,1 is in the top
left-hand corner.

In simulating a line-drawing funcrion it is
necessary to redefine the character allocated to
a screen position before each new pixel of a
line is plotted. Each character consists of an
eight-by-eight matrix of pixels and the
character must be redefined to include the
newly-plotted point while preserving the exist-

ing pattern of that character. Another limita-
tion is the limited number of characters that
are available for redefinition. In order to
preserve the existing ASCII character set for
text it is necessary to start at ASC-96, so this
routine should only be used for certain
plotting tasks. It 1s an excellent means of
drawing line graphs.

The variable CT in the Call Plot statement
is to indicate where within the character set
you wish the characters to be redefined. In the
example shown, the starting place is ASC-96
and thus CT has the value 96. When 48
characters have been used there are no more
available characters to redefine, and so line
275 instructs the program to start again at
ASC-96. If more characters are required then
CT could be altered to 33, but then the
standard ASCII character set will be over-
written. The variable CT need only be set
once at the beginning of the program.

Lines 100 to 160 are not part of the line-
drawing routine, but are included to show
how a line can be plotted. In this example, a
line would be drawn from screen position
2,20 to position 7, 60. The line-drawing
routine is called from line 130. Line 190
assigns values to array Bin.

The process for calculating the path to be
taken by the line is shown in hines 210 and
240, Line 250 calculates the character position
on the screen that contains the pixel which is
being plotted. The Texas screen has a
character size of 32 by 24.

Line 260 calculates the position within the

character of the pixel that is being plotred.
Call GChar in line 270 finds out which
character already occupies this position on the
screen. If that screen position has not yet been
used then the ASC value of 32 is returned and
this indicates that a new character must be
assigned to this position and so CT is incre-
mented by 1. Line 275 checks 1o see if all the
available characters in the character set have
been used.

The Call CharPat statement in line 280 —
the CharPat sub-program is built into
Extended Basic and returns a string that
identifies the parttern of a character code —
creates in variable x the pattern of the
character code found at the screen position
already identified.

Lines 290 to 330 modify the character code
to allow for the new point that has been
plotted. Line 290 identifies the position within
the string identified -in line 280 of the hexa-
decimal value that must be modified. Lines
300 to 320 convert this hexadecimal value to a
decimal value and the logical operator Or is
used in line 310 o redefine the plotted point
while preserving the existing pattern of the
character.

After conversion back into hexadecimal the
string X in line 330 is updated to allow for the
change and the new modified characrer is
created and displayed in line 335. The For-
Next loop continues until all the points
making up a line have been plotted and then
control passes back to the main program by
way of line 340.

&6 REM R.MATTHEMS
7@ FEM TX SOFTHARE
&8 REM LIME FLOTTEE
85 RFEM ##fksfdEiss
168 CT=9&
118 CAHLL
iz6 FERD
128 CAHLL
14a STOP
158 THTH
ig@ EHD
178 REM sk

186 SUB PLOTCRM.CL.EM1.CL
19 BINC1> . BIM(S =8 ::
218 ¥1=RH1-Rl
248 FOR I=1 TO Z1

CLEAR
R CL.EM1,CL1

2.268,7.68

BIMCZ22, BIH{63=4
Yi=CLI-CL
D G=GHELAZ]

(TI22-4A EXTEHDED ERSICO

FLOTCRM.CL,RW1,CL1.CT2

1. CT2

H=H+%¥1.21

BEINC 33, BINC?
Z1=MAXCABSCK1 . ABS(Y1 )2
St it RH=INTCGY

=z EIHC42, BINCE=1
i G=RNW :: =L
CL=IHTCH
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SOFTWARE FILE

::IF CH=32 THEH CH=CT ::

D CO=HSCCSEGHFC KEPS. 100

¢ MERT I

CT=CT+1 ::CALL CHARCCH,"")

258 CHRH=INT(RW-2.81+1 :: CHCL=IHTC{CL-8.81+12

268 PIXEH=RH-<(CHEW-13>%¥2) :: PIKCL=ClL-(CCHCL-13%382

278 CALL GCHARCCHRM.CHCL.CHX

273 IF CT=144 THEN CT=26

286 CALL CHARPAT(CH., =%

298 PS=INTCC(PIREW=-1)#3+PIXCL) A 4.8810+1]

88 IF CD<sS THEW DEC=CD-42 ELSE DEC=CD-35

218 DEC=EBINCLPIXCL> OF DEC

228 IF DEC>Z2 THEM CD=DEC+55 ELSE CD=DEC+48

2538 RE=SEGEFCHF, 1. PE-12&CHREF(CIOESEGEF X, FE+1. 150

335 CALL CHAR{CH.=X#$> :: CALL HCHARCCHEW.CHCL.CH2

348 SUBEND

568 REEM #ssdsEsss

EERDY.
the background colour using CHR$(157
ChUﬁ-ChUﬁ which pmgduces a solid line ufgcoleur a(cmsg
the screen for the blue of the sky and green of

G F Malpas, - | the fields. Line 90 calls a routine to draw
Little Stoke, T i clouds in the sky, lines 480-520, and produces
Bristol. e it berween one and eight clouds in random

THIS PROGRAM produces a piece of computer-
generated animation for the BBC Micro and
shows the use of both colour and block
graphics in the teletext mode — as featured in
June’s Your Compurer.

Lines 10-80 initialise the program and plot

positions in the sky. This creates a different
pictures each time the program is run. Line
100 calls a similar routine to draw a hut on the
screen.

The main body of the program, lines
100-330, produces the sound effects for the
train as it passes across the screen and also

produces the control for the speed of the train,
unes 140, 180, 270, 320. The position of the
train is then plotted using the routine at lines
360-430. Lines 370 and 380 plot a solid line of
colour across the screen producing the anim-
ated effect. Lines 390 and 400 plot the train
itself in red, and then line 420 will produce
puffs of smoke from the train at various
positions across the screen using the routine
ProcChuf.

The overall effect is a very colourful and
amusing program. The reader could try
adding further items to the scene.

5 REM ANIMATED TRAIN 288 SOUND @8.-15, 188.L

i@ MODE 7 216 SOUND 8.8,108.1°2

pad] C =3 328 C=C + 8.20:FROCTRERHIHLC

28 FOR ¥ = 1 TO 18 236 NMEXT L

S FRINT CHR#%C&34> CHR$C(1S72 e FRIHT TRHECZG. 243

5@ NEXT X 358  EMD

] FOR % = 11 TO 23 360  DEFPROCTRAINCC

7a FRINT CHR$(&S2> CHR$C1SF> 378  FPRINT TABC(G.15) CHR$(&482) CHR$F(1S7?
2@ NEXT ¥ 388  PRINT THE(®.16) CHREC(&SZ) CHR$C(1S7)
o0 PROCCLOUDS 398 PRINT TABCC.1S> CHR$CLIL) "ket"

168  PROCHUT 488  PRIMT THBLC. 162 CHRED&3I1I "o 7"

118 FOR L = 26 TO 2 STEP -1 416  IC = INT(C

126  SOUND @,-15,166.L 428 IFE IC = 5 BE IL = 18 OF IC = 15
128 SOUMD @&.8, 1868, L/2 0F IC = 25 OR IC = 38 OR IC = &=

148 € = C + 8.25:PROCTRAINCC OF IC = 32 THEM PROCCHUFF(C)

156 HENT L 430  ENDPROC

166 FOR L =1 TO 48 448  DEFPROCCHUFF(C»

178  SOUND @,-15,188,2 458  PRIMNT TAB(O,14) CHR$(&82> CHR$(157)
180 SOUND @.6,168,2 468  PRINT TAB{(C+1,14» CHRFCLI7T>"e"

196 © = C + B.25:PROCTRAINICY 478  ENDPROC

ZBE  NEXT L 426 DEFPROCCLOUDS

218 SOUND 1,-15,150,26 498 FOR @ = 1 TO RHD(3>

ZzAa S0UND 1.8,188,18 SEE  PRINT TAB(RNDC(3G) + 3.RMDC2)) CHRE(L97) "N
23@  SOUND 1.-15,158.28 Si@  MEXT @

248 FOR L = 1 TO 48 528 ENDPROC

258  SOUND @.-15.188.2 538  PROCCHUT .

26@  SOUND @,6,.186,2 S4  PRINT TABC30, 113 CHREC&31)"xt"

278 C = + B.25:PROCTRAIMICY 558  PRINT TAB{3@,12) CHRS$C&IZ"- A"

286  HEXT L S6@  ENDPROC

298 FOR L = 2 TO 28

Lissajous effect

Stephen K Wilson,
Oakes,
Huddersfield.

WHEN TWO sets of waves produce a geo-
metrical shape a Lissajous figure is created.
This program simulates this effect as pro-
duced on an oscilloscope screen. With the
instrument’s time-base off, one oscillating

signal is connected to the X plate and one to
the Y plate. If the frequencies of these signals
are in a simple ratio a recognised symmetrical
figure is formed. In physics these figures are
used for determination of an unknown frequ-
ency through comparison with a known one.
The nature of the figure depends on the path
difference between the signals. With the
simplest of all ratios — 1:1 — the figure is a
sloping line with a path difference of 0 rads, a

sloping ellipse with a path difference of one

quarter of the rads, and a circle with a path
difference of half of m.

In this simulation the user is asked to input
the ratio of frequencies in lowest terms, and
the path difference berween the signals — X
signal leading Y signal — as a fraction of m.
The computer calculates and draws the figure.

The program will run on either BBC model,
though those with medel Bs would wish to
alter line 15 to run it in mode zero for greater

(continued on next page)
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{continued from previous pagel

resolution. Those with greater patience and a
greater desire for accuracy might wish to
reduce the Step command at line 100.

SOFTWARE FILE

With a view to converting to other Basic
dialects it is worth mentioning that @% is a
formatting feature which displays all figures to
two decimal places. The VDU 28 call defines a

text window at top-centre screen which is
cleared by the VDU 12 call and cancelled with
VDU 26, line 95. *FX 15.0 clears the key-
board buffer, line 25.

1) F‘EH LISSRJIOUS FIGURES bw b lJIL.;EIH T

15 M0DE4: EH=131594:PROCDISPLA rit ENIPROC

28 .'—"FJIIE'FL.DT =] DEFFROCFLO

25 #FH15.8 25

8 PRINT TAB(G.303"Do wou wish to re-run " INFPUTAS 28

395 AS=LEFTH(RE, 1) IFA%= "¥" THENK GOTO 13 "Fath difference

4@ @ = 2578: CLS: END 25 YDU28

45 DEFPROCDISPLAY iaa

) PRINT TAB(8.1)"LISSATOUS FIGURES™ FRINT TAB(S:Z2J)STRIMGE(1S.Y "2 1865 Hu =

55 VIMIZE, 9, 7. 39, 4 INPUT TABC4)"H-p late simnal frewmency " KF 118 o=

] IHNFUT TFIB(‘-'F)"'r'—p late sianal freauency . YF: [MPUT TAE(ZY"FPath 115 IF A
diftference Cfraction of FI» “.FD 128 HEXT

&5 vouLz 125 EHDPROC

IF PIi=i THEH PD = PD = IMT{FID2

MOYEZBO ., 255 DRAWSEA, 250 - DRAMNGGE, 756 - DRAWIGG6 . 758 : DRAMIBE, 258
PRINT TRAB{S)"Ratic of 4reauencies "

FOR A = -P1 TO FPI STEF @.81

ZTO8S IHCA%LE + PIWFI) + 558
2E0¥STHCRRYF) + SB@

= =P] THEM MOVE H¥{,YY ELSE DRAH XX, Y'Y

FHEG R MIYELFRINT TABLS)

"IPINFL " radiang”

Program name

Alan Went,
Colchester, 2= 81|
Essex. :

EVERYONE MUST at some time have recorded
a program on tape and forgotten to label the
casserre. To find out what the program is, it
must be loaded, which on the ZX-81 with a
full 16K program can take 10 minutes. This
routine, which takes up about 90 bytes, will
read the name that you gave the program, in a
few seconds, without loading it, and withour
destroying the existing program.

The rourine is a modified version of the ZX
ROM Load routine, but whereas the ROM
only uses the name to compare the program on
tape against the program name given after
Load. I have modified it to print the name on
the screen.

Line 1 consists of a Rem line containing 74
characters into which Lines 10 to 70 Poke the
machine-code routine. After running the pro-
gram as listed Lines 10 to 70 should be deleted
and Line 10 added:

10 RAND USR 16514

To use the routine start the tape-player then
Run. The normal waiting-to-load pattern will

appear on the screen. A few seconds after the
program load patterns appear, the program
will stop with the program name on the
SCTEen.
It is advisable to keep the name as short as
possible but up to 90 characters can be used.
Note that Line 10 in machine-code loader is:
10 LET As = “CDZ30FCDBAA01E8FBOEQT106003
E7FDBFED2FF1FD2A2031717381110F1F1CD
BA4OCEB7AT92001D71730F4181DD51E34061
ATDDBFE17CB7B7B38F510F5012004FESE3
0C83FCB1130C3CaCas”

After running the program as listed, replace
Lines 10 to 70 with:
10 RAND USR 16514

1 REM LM 77iN @RNDs CLS
= IBRETURN PEEE CErY 3883 Briio) = bk
e L LN MORTS 7P4T HNOTFT 2K =& LET XxX=16514
SE SLA5T7TRs 2=".1i= SsTURN *RCS S8 I AgE="357
2TTS PRINT [ PRINT SEMN 2z RETURHN
FTRCOS Z2CS IKZTEM TaM -4 75
23 EET ﬂ$="CBEBEFCEEF}5—EESFEEEE S@ LET X=X+31
1 eEReSEFDBFEL IFFIFD2A2851717381 S5 PRINT RAZY
2 i I i LESRdBTRFR7E2S8iL7iTFIar41 B8 LET BZ=S3i3 TOo
SIS IcedRGiRiCDBrEiTFCEFE8TESESR S Ta suTo 38

ST i ol %FEQiEBBiFESEBBCﬁBFCB11‘33]33C‘BE95

48 PORE X ,18=2C00E RE+C00E A=

FTHIENM ST OF

Ta =: ¢ -
3

Spiral clear

Gary Nugent,

Churchtown, i  ZX=81%
Dublin, Eire. f 2‘{ s ‘?Z
SPIRAL CLS was written for a 16K ZX-81. It
clears a 22 by 32 screen. The screen is first
filled by a spiral of inverse spaces, and then by
a spiral of spaces. The screen is then ready for

output, the Print position having been reset to
0,0.

The routine is in machine code and is 91
bytes long. It should be entered into a line 1
Rem statement using any of the hexadecimal
loaders that have been in previous issues of
Your Computer. The code is not relocatable.
Should you wish to move ir, all the Call
addresses will have to be changed.

This is a novel way to clear the screen and is

faster than the system CLS when large
amounts of memory and Scroll are in use.
Poking address 16599 with a value less than
192 increases the speed of the spirals. A larger
value decreases the speed. To make the
routine clear a 24 by 32 screen, do as direct
commands:
POKE 16535,23 (21 for 22 x 32 screen)
POKE 16575,9 (11 for 22 x 32 screen)

The routine is called by Rand USR 16514.

3E 38 LE %2 LooR 3 Egciﬂt i
oD 95 48 CHLL SPIRRL i
2E ea LD P CD DE 48 CRLL PRUSE
CD 23 4@ DQLL SPIRAL 15 DEC
a8l ad ag2 LD BC.58058 2 Fo JR O NZ . LD0P B
b FS a8 CALL PRINT AT s5€ EE E.68
-9 RET < LE n,B
2A PC 42 SPIRAL LPb HL, (D-FILE?} FE 2B CP 2B
BE 1S LE £,15 c3 RET Z
a5 28 LB B.2O cB LD Aa.E
=3 ASAIN iD D.B as DEE B
23 LDoP 1 INMC ML 59 L E.C
iy O o S i S = oS PUSH BOC
CD D5 4@ CHi Ll FPRUSE 21 21 a2 LD BC.2821
is BEC D EDx 42 LEo0P 4 =t =i ﬂL =10
a2a F& JR NZ.LDOR 3 27 LD (MHL? .8
as DEC B oD DS 4@ CalL PRUSE
=9 R A o o ip BEE E
cs PUSH BLC 28 F7 R NZLLOOP 4
a1 21 ag LD BC.,8821 o1 PoE GO
ac LonpP 2 gD HL . BC ao DES &
77 LD (HL} .A i8 oS JR AGAIM
Ch DE 4@ CALL FRUSE FS PRUSE PUSH AF
ég Fs S s EE £o LoOpP = Egcn 58
JR MNZ.LOOF 2
et EoE BC Za FD JEOMNZ L LODRE 5
20 DEC © Fi PDE RF
=6 LD BLE ca RET
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Double-height

Paul Evans,
Claptan-in-Gordanao, D T
p SPECTRUM

THI1s PROGRAM produces double-height
characters from a 48K Spectrum.

Line 5 changes RAMrop to reserve memory
for the new character sets. There are two new
sets, one for the top half of each character, and
one for the bottom half.

Lines 10 to 110 load the two character sets
above RAMrtop. This part of the program only
needs to be run when the program is loaded: it
does not have to be run each time a double-
height character is printed.

Lines 9800 to 9920 print out text contained
in a$ in double-height characters. Note that a
should contain only ASCII characters, i.e.,
those with a value less than 128.

If you own a 16K Spectrum the following
changes have to be made: 63830 in line 5 has
to be altered to 31062; 63831 in lines 100 and
9820 changes to 31063; and 64599 in line 9830
changes to 31831. To print the text loaded
into a$ type Gosub 9800.

I have discovered that the command
Open# 2,“p"" causes all text created by a Print
statement or List command to be diverted
from the TV screen to the printer. Sometimes
this is more useful than keying LPrint to use
the printer. The statément Close# 2 makes
things revert to normal.

SOFTWARE FILE

3 RE!I x>

5 CLERR s3a382
18 FOR ¥x= TO =5
20 FOR =2 TO 3
S8 POEKE F# i@ ,Fi i@}
48 POKE FHN 3{f{i} .,FM LIty
S8 POKE FN =i758:! .F bial
88 PORKE FM 3789 .Fh bBiai:
T8 NEXT ¢
88 HNEXT =
o 5ToOP
188 DEF FhM S {(Z)Y =323 C+x 228583333
128 DEF Fi Liz} =PEEC¥ {(1SEisaxusd
ERE D
S8eed DIHN ps:i3z
8818 LET px==3
[V2B LET Chars=S3831: cC Sitgf oOn
3506 IET %8
' Chars=H45S08: S0 S5ii8 oo
S8: PRINTY p= .

9848 IF LEN a3{=32 THEN LEY char
GG SUBR SSa8: RETURN
2858 LET as=asil33 TO 3}

E=15616:
SEER GO TOo Soo.

9988 POKE Z=38868,chasrs-2S82INT i€

hars 256}
?Q%B POKE =Z368&7,

99528 RETURN

Dounie heighl a3

TIMT {(Chars 2082

Magic circle

Stephen Skinner,
Billingham,
Cleveland.

THis PROGRAM for the standard 32K Dragon
demonstrates the use of the circle command.
Four circles are drawn, each ar a 90° displace-
ment. In turn, each radius of the four circles
decreases by a small amount until they form
point. Sound is also included to add a bit of
sparkle to the demonstration.

a=135:B=255: PMODE4 , 1
PCLS: SCREENT .1 :¥=211
Y=96:R=443: X1=44
Y1=96:R1=43:%2=128
Y2=43:R2=43:%3=128
Y3=149:R3=43

CIRCLE ¢¥.¥).R

188 CIRCLE €X1.¥1).R1
118 SOUND f,1:A=A+2
115 SOUND A+1,1

126 CIRCLE (X2.Y2).R2
13@ CIRCLE (X3.Y3).R3
148 SOUND E.1:B=B-2

38
48
28
(=35}
78

145 SOUND B-1.1

158 K=H-4:11=H1+4:R=R-1
‘RI=Ri-1:Ya=Y2+2:R2=R2-1
1Y¥3=Y3-3:R3=R3-1

16 IF Y2>168 THEM 188
1768 GOTO 58

188 FOR M=3 TO 9

1568 FOR D=1 TO 788:HEXT
D:PMODE M.1:5CREEN 1.8
1535 HEsTD

288 HEXT M

218 GOTO 188

Mystery

Alfister Dann, ; -
Sleaford, ﬂq}}
Lincolnshire. i

THESE PROGRAMS are for the 1K ZX-81
alone. Tempting as they might seem to 16K
owners, the RAM pack must be removed.

Program 1 should be entered first and then
Run. When the inverse L appears, enter
62,-166,237,71,201 where the commas repre-
sent Newline.

You will have to try it to see what this
program does, because it is very hard to des-
cribe. Suffice to say it produces graphics never
before seen on a ZX-81.

Enter program 2 very carefully, and use Run
100. Then,wait. The screen is filled with
peculiar characters. Wait until three-quarters
of the screen is filled, and then Wham!

To revert to the normal graphics mode, use
New. Repear this procedure, changing the
-166 to -122 for even more spectacular
results,

The cleverer ones amongst you will have

realised that program 1 can be entered as a
series of direct Poke commands. The formar I
have used is simply the one I like best. For
fun, trying changing the -122 1o another
number.

Program 3 was discovered by accident. The
Poke command gives you 34 columns as
opposed to the standard 32, Use line 1 with
other programs to increase screen size.

10 FOR A =17000 to 17004
20 INPUT |

30 POKE A,

40 MNEXT A

50 LET C=USR 17000
Enter 62,-166,237,71,201.

Program 1.
100 LET A=INT(RND*255}) + 1

200 PRINT CHRS A
300 GOTO 100

Program 2.
10 POKE 16441,20

20 PRINT “AB"
30 GOTO 10

Program 3.

Scroll clear

fan Bland,
Northampton.

WHILE MESSING AROUND with my 16K
ZX-81 I found a way to make the screen Clear
quickly after Scrolling. Normally, a CLS
command or a return to non-Scrolled Printing
takes a long time because the display has to be
padded out with spaces on the expanded
machines. This program will illustrate this:

10 FORN=1TO 22

20 SCROLL

30 PRINT“TEST™

40 NEXT N

50 CLS

See how long the CLS command rakes. The
trick is to artifically pad the display file on
each scroll, by using a Tab to move the Print
position to the end of the line. To show this,
change line 30 in the program to:
30 PRINT“TEST"; TAB 31;

and Run the program again. By forcing the
ZX-81 to print a full line of 32 spaces each
time, the display file remains intact. [ |
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MEMOTECH Ex the
‘Excellenceo

1o /Yy 25 I\ 35 I a5 g 5% ! eS W\ 12 W\ sa ¥\ 5

= = et ey
Tou /\ /e N\ (Fe A\ TRa N TRe | ATV N e\ T VT WA

/Fa\FEN ToE N e N Caa | /e | /U VA e Vo f_“ﬂ ueT
=Sl e RN A e e ) pri

/ (MEMIOTECH KEYBOARD
HEW

Yemotech's Plug-in Z8l Beyboard

@ Plugs simply into system without e High quality typewriter keys e Complete with buffered interface
modifications to your ZX81 @ Doesnotinhibitotheradd-ons e Fastand easy entry
® Keys have Sinclair legends e Automatic hold-down repeat ® Switchable between configurations

Memofech’s Memopak Bange

Current MEMOPAK 64K MEMORY EXTENSION
mmopahs The 84K 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{9000).
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 =Y
HRG Main Features — = Fully programmable Hi-Res (182 x 248 pixels) » Video page is both memory and bit
mapped and can be located anywhere in RAM. » Number of Video pages is limited only by RAM size (each
takes about 6.2K RAM) ¢ Instant inverse video on/otf gives flashing characters ® Video pages can be
superimposed e Video page access is similar to Basic plotfunplot commands = Contains 2K EPROM monitor
with full range of graphics subroutines controlled by machine code or USR function )

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE o)
Main Features — = Interfaces ZX8l and parallel printers of the Centronics type ¢ Enables use of a range of dot
matrix and daisy wheel printers with ZX8l = Compatible with £X81 Basic, prints from LLIST, LPRINT and COPY
e Contains firmware to convert ZX8| characters to ASCIl code » Gives lower-case characters from ZX8l inverse

In!erface character set ,
= Coming So0N.. | Fosre B e
RS232 ! chequespayablelo ol 0 i030vaT £79.00 :
Interface ! h 2K RAME43. 43+ 85,52 VAT £40.05 I
§ Ltd. 15K RAM£26 00+ £3 S0VAT e85 i
: Dig.:ﬂ:li"‘g - HRGES2.00+£7.80VAT £50.80 3
; b 1l = Dans CENTRONICS IF E34.70+E5.20 VAT £30.90 :
BeS anny K PLUSIFE34T VAT
} . Barclaycard® MEMGTECH EYBOARD LUSl E34.70+£5.20 £39.90 :
1 account number Packaging & Postage £2.00 perunit (UK), £3.00 (overseas) H
]
Al ] TOTAL ENC
}‘ “Pioase delota whichaver doosnol apoly
@ R. Branton & G.A.C. Boyd 1982 |
I siguaTURE HAME
We regret we are as yet unable to accept orders or :
enguiries concerning the above products, but we'll let you § appress DATE

know as soon as they become available. @ =00 P e S

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee 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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CAT-FIGHTER
BY ANTHONY ROBERTS

CAPTAIN T'WI is on a suicide mission inside
the automated Wo'ny defence zone, with the
entire force of berween 2,000 and 2,100
homing cat-fighters after him.

T’wi has only a single-lensed F’lix disin-
tegrator to start with, but fortunately every
rime it is used to destroy a cat-fighter the
resultant sub-etheral interference disables the
rest of the force just long enough for T 'wi to
raid the Wo'ny supply asteroid and pick up
two more lenses and fix them to his disin-
tegrator. The weapon will destroy as many cat-
fighters as it has lenses. Unforrunately, any
lens not aimed at a cat-fighter, but which hits
one, automatically self-destructs — rtaking
everything within 100 square AUs with it
Two lenses aimed at the same cat-fighter have
the same effect.

Of course, T?wi makes it out after totally
destroying the car-fighter force; and gets the
maximum number of precious F'lix lenses:
how many cat-fighters, and lenses? Here’s a
chart of the action.

Competition
results

WE RECEIVED more than 100 correct entries
for Seprember’s Jailbreak problem — consider-
ably more than in previous months. There
were in fact three solutions: entry at 00.03
hours for an escape with one prisoner, entry at
00.21 hours for two prisoners, entry at 15.40
for three prisoners. Most people reasonably
assumed that the preferred solution was the
one in which the most prisoners were released.
Some eniries took a mathematical approach,
based on the fact that the number of beads
must be the sum of an arithmetical progres-
sion. But most programs simply searched for
those times that fulfilled all the conditions.
We considered programs that contained two
loops, for hours and minutes, neater than

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 November. The
name of the winner, the solution, and a competition report will
be published in the January, 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.

T'WI (WITH OME LENS)

programs that used a single loop, Time = 0 to
23.59, since the latter tests non-existent times
like 12.70.

From the handful of entries which took the
first line we awarded the £15 book token to
S Beadle, 44 Mendip Avenue, Hillcroft Park,
Stafford ST17 OPG. He noted thar his ZX-81
took just over eight minutes to solve the
problem in Fast mode,

Qur September competition for a NewBrain
computer asked entramts to complete the
sentence “I need a Newbrain because ...”
and large number of entries complained that

a REM JHILBEEHI{F:EDLUTIDH BY &.EEADLE

1@ FOR H = 1 TO Z

28 FORM=@ TO 59

20 LET B=id :

4@ LET G = B SEeac_J’fespmgram to sofve

=@ LET E = M + 15G%H the Jailbreak probiem.

e LET B =B - i3

Ve IF B > @ THEH GOTO 266

26 IF E = & THEH GOTO 166

95 EET & = &G+ 1

95 GOTD &@

i LET P = F +.1

iig@ IF F = G THEN GOTO 19@

128 LET B =06

136 LET G = @

148 GOTO &8

158 PRINT H;"HRES.":M:"MIHS. ":F:"FRISOHERS"

168 STOF

288 HEXT M

218 HEXT H

YARIABLES: M = MIMUTES H=HWES G = GOLD COINS
E = EEHIS F = PRISOHERS

their old brains were worn out with rthe effort
of solving the crossword. Other pleas were
that their brains were too small, unable to
cope, storm-damaged, jaded, bug-ridden, out
of memory, over-taxed and crashed.

A Morgan put it this way: “My old brain
can’t take the strain of failing again®’; while
C Shires reported with disarming candour
“My present one cannot think up witty slogans
to win competitions”. Moved by such plaintive
cries, we gave the prize to M White, 41 Mon-
ville Road, Fazakerley, Liverpool L9 9DE,
who wrote “It’s probably my last chance to get
a head in computing”.

Several people needed a NewBrain because
as P Marfell said “This is the age of the
Brain’’; D Lewis confessed 1 have a mania for
such crania® and D Bull revealed that “Igor
dropped the last one on the laboratory floor™.

Solution to the September crossword.
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Keyboard with |
Electronics

A fullsize, full-travel 43-key keyboard that's simple 1o add to your ZXB1 and
requires no soldering in the ZXB1.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2°
single key selections making entry far easier.

Powered from ZX81's own standard power supply —with special adaptor supplied.
Two-colour print for key caps.
Amazing low price only £19.95 incl. VAT and carriage. Order As LWT72P

Full details in the June 1382 issue of “Blectronics ~The Maplin Magazine” on sale
at all good newsagents price B0p. In case of difficuity send 60p to address below,
or £2.40 for annual subscription (4 issues].

INTRPILINN ciecvomic suppios e

P.O. Box 3, Rayleigh, Essex SS6 BLR. Tel (0702) 552911

Retail shops at
159 King St., Hammersmith, London WE. Tel 01 7480926

284 London Road, Westclifi-on-Sea, Essex. Tel (0702] 554000
Lynton Square, Parry Barr, Birmingham. Tel: (021} 356 7292 I

{Shops closed Mondays). All mail to Rayleigh address.

N_oTE OUR

ZX¥81 NOW IN STOCK
AND “WELCOME” THE NEW DRAGON 32

MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 681812
NEW ADDRESS (Close to Clock Tower, Large Car Parks and Bus Station)

THE “FRIENDLY TO USER STORE

SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES

£4995 MICROWARE SOFTWARE
ALIEN COMMAND (16k) Testing Invaders style

AVAILABLE NOW £199.50 game

ALSO SUPPORTING SOFTWARE AND HARDWARE

114

Come and see our ever increasing range of
Software - Hardware - Bocks - Magazines .
Keyhboards - Ram Packs - Craphic Roms - VO Ports -
etc.

PASCAL FOR THE
ZX SPECTRUM

Hisoft are pleased to announce the availability of Hisoft Pascal 4
for the 48K 7X SPECTRUM.

No longer do you have to put up with the slow execution speed of
BASIC programs; Hisoft Pascal 4 produces programs that run
between 40 and 100 (yes 100!} times faster than the eguivalent
pragrams written in ZX SPECTRUM BASIC. For example, a
program to sort a 100 element array of numbers into ascending
order takes 60 seconds in BASIC, while HP4 produces a program
which does the same thing in 0.6 seconds!

NOW you and your children can learn to program in an efficient
and structured way by using Pascal, the favoured language in
schools and universities.

NOW you can write games programs etc. which run as fast as vou
need them to without having to resort to assembler or machine
code.

NOW you can use a language which requires minimal re-learning
when you move from your SPECTRUM to another computer;
Hisoft Pascal 4 has all the essential features of Standard Pascal as
detailed in the Pascal User Manual and Report — by Kathleen
Jensen and Miklaus Wirth, the man who designed Pascal.

Hisoft Pascal 4 is a professional piece of software designed by a
team who have been writing Pascal compilers for many years
wou will find it to be powerful, flexible and very easy to use.

Totap it all, we are offering the package (which includes a 60 page
manuall, for a limited time, to 48K ZX SPECTRUM users at an
INCREDIBLE price of:

ONLY £25 INCLUSIVE

Wirite for rnore details TODAY to:

.ﬁ:HIEHFT

&0 Hallam Moor
"‘:m Liden SWINDOR
T SM= &LS

_

Tel. (0793) 26616 (Answering machine)

'I:E'

and graphics £5.50 SPECTRUM
BACKGAMMON (16k) Play against your computer
in this version of the popular board game

BOTH GAMES AVAILABLE FROM SHOP OR MAIL
Reliable Cassette Player — tested for loading/saving ORDER

** THE FIRST MIDLANDS REGION RETAIL

making full use of Spectrum sound, colour

£5.00 SPECTRUM

on ZX81, SPECTRUM, DRAGON, BBC ONLY £18.50
SOFTWARE & BOOKS FOR BBC and VIC 20.

IF THE PRODUCT IS GOOD AND THE PRICE IS

GOOD SPECTRUM or DRAGON SOFTWARE

SOFTWARE WRITERS!

WANTED - EXCELLENT ROYALTIES

RIGHT - THEN MICROWARE STOCK IT!

cester

STOCKISTS OF DEAN ELECTRONICS and We apologise for delay in sending out catalogues —
D.K. 'TRONICS SUPERE KEYEOARDS FOR ZX81 we are currently re-printing due to much new .-
AND (SFECTRUM - D.K. "TRONICS) stock.

TRADE ENQUIRIES WELCOME  OPEN 9.30 — 12 noon 12.30 - 5.30 pm SAE BRINGS CATALOGU]
Closed Monday
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We won't he

he heatenon &8 worthe7.95

price!

SPECTRUM s a rapidly expanding group of
independent retailers who specialise in selling
home computaers. Our group policy is simple - WE
WON'T BE BEATEN OMN PRICE! - our BULK
BUYING ensures this. We select and buy the best
and pass the savings on to YOU, the customer.
We GUARANTEE that if you find 2n item currently
advertised and in stock at anather dealer and at a
better price than ours — WE WILL MATCH THAT
PRICE ON THE SPOT.

Onlytrainedpersonnel
at Spectrum!

We believe that our product ‘know-how' is
crucial to you the customer. That's why in every
one of our centres you'll find fully trained
parsonnel, who have been trained by the
importers or distributers themselves — so we
know and understand the products we sell and
can help every customer even the complete
beginner. At SPECTRUM we find the RIGHT
equipment to suit your meeds, Handing over sealed
boxes is mot oor line - our fervice includes
*hands-on’ experience that we pass on to YOU.

After Suales care

SPECTRUM service centres will ensure that
should your machine ‘go-down’ we will get it
running again as quickly as possible. We also
offer extended warranties al reasonable prices
100 !- a5k your SPECTRUM HOME COMPUTER
CENTRE for full details,

Shop News!

New Spectrum Centres
CANTERBURY
MANCHESTER

PAIGNTON
PRESTON
STAFFORD

Don't miss Fisher's

COMPUTER
SHOW

to be held at the

LADBROOK MERCURY
HOTEL Basingstoke on

OCTOBER 21st
from 4 p.m. - 9 p.m.
ADMISSION FREE! - TICKETS AVAILABLE

COMPUTER DEALERS!

{or prospective Computer Dealers!)
If you would like to know more about
becoming a SPECTRUM APPOINTED
DEALER on an exclusive area basis,
please contact MIKE STERN or
ALAN WARREN on (0727) 66646.
Spectrum (U.K.) Ltd., Unit 6, Marlborough Trading
Estate, Lattimore Road, 5t. Albans, Herts.

Fantastic Value for money!

DRAGON 32

STREE S,

CASSETTE I

with every DRAGOMN purchased
- usa your FREE OFFER
COUPOM!
Offer exp. 15.11.82

. -' Enter the DRAGON! = this really is unbelievable
value at only £173 from SPECTRUM! British built and

designad, it's one of the most impressive micros 1o
appear for quite some time. Featuring as standard a
32K RAM (expandable to 84K Bytes) plus it offers
extensive facilities including highly advanced
colour graphics for graphs, cartoon animation
etc. It's the ideal ‘Family Computer’ and will
provide hours of fun and education for YOUR
family! — see it at your nearest SPECTRUM
COMPUTER CENTRE now. But just one word

of warning = at this amazing price they're
already selling fast so make it scon, or

pilona before making a journey.

Just lookatthistopspecification ' Spectrum SENSATIONAL price

B Powerful standard 32K RAM (expandable

to 64K Bytes). PRICE INC.
HE ° Colour, 5 resolution Display. VAT £198-85
B Extended Microsoft colour BASIC (as
standard).
B Advanced sound with 5 octaves — 255 tanes.
B Professional style editing, e.g. extract line,
auto find reinsert,
B Professional guality keyboard. SOFTWARE l,u_; DRAGON 32 Graphic An:m.n:m .Ezs;
A . . JOysucks (pair) . aGE1T.35  Quest S .E6.9
B Centronics Paralled printer interface. Cass&llta Ie:?d. .. £2.36 Wsdtness and the Minstaur . . £6.91
B Serious programmer/user — the BASIC on ggl:’Tknmeas SelectionofGames ... iﬁ'ﬂ
this machine is similar to that found on Cosmic Invaders Ex.umplssfrnm Dw@n Z
i i i i 1 Meteroids. . o- s aaaaias Manual. R - |
machines costing 3 times the price! i S st e G e
B Uses almost any cassette recorder. Seikosha GF"!GD\ADnntcl
5 5 CASSETTES for Dragon . g E1B9.00
B Standard file handling ON TAPE. Computarvoice - .. ......E6.91 Printercable. ......... .. £19.09

Great Value from Spectrum!
SEIKOSHA GP-100A
- .~ Graphlc Printer

#FREE S

PAPER
Worth £11.95

wits every SEIRDSHA por-
‘ chased — ute yaar Free Offer
Cocpent /
I Cdter exp, 31,10 82 /i

Now a top guality graphic printer at a price
you can afford. The SEIKOSHA GP-100A — Terrific
value at under £200 from SPECTRUM, Standard Centronics com-
patable interface for easy link-up with most micros. B Full graphics capability.
B Printing speed 30 chers/sec. [l Double width character butput under software control.

B Graphics. character and double width character can be intermixed on same line W Paper
width adjustable up 1o 107 - tractor feed. [l Print position addressable by character or dat.

SBEmmm law n"[:E £189-00 riiceoc. var 21735

| Facerl Her EP-1088/GP-100WE
0 e privaal tariaces foc B8 1Rl AT 1o, var  AFTIVING
50 available: e+ ARty | T I L i
SEIKOSHA GP-100VE wrsch iUaw gesen 200N

(Built exclusively for VIC-20) APPLE SERIAL, - st Lh1:E New GP250X
DH{IE‘;'LFE! ggﬂg I;:#T VIDED GENE. . Gt o ocpsprinter
o « TH

COUPON

To claim any of the FREE OFFERS
featured in our advertisements,
present this coupon at time of pur-
chase, and your SPECTRUM dea-
ler will give you the FREE goods
relating to the purchase.

Offers extended until 15.11.82 &
apply to featured frae offers only.

Canies for BSE MICRS, Ac0RN, DRAGON,.Ci0s  g20.85 E230 Ex.VAT

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Camputer manufactured by Sinclair Research Ld.
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Incredible Value from Spectrum!

VIC-20

L o——— LR

ATARI

Spectrum’s prices now
lower than ever — plus
super FREE offers too!

From household budgets to analysis of bond yields. From foreign
languages to spelling or geography. From missile command to
PACMAN — ATARI does it all, EXCELLENTLY! See the top
selling ATARI range at your nearest SPECTRUM COMPUTER
CENTRE — NOW! and save even more!

ATARI 400 16K RAM £173.00

{oxcluding programmer kit) Price inc. VAT £1598.95

ATARI 800 16K RAM £434.00 ;)|

Cazzette

WORTH £19.95 with avery ATARI
400 purchased — Use your FREE
OFFER coupan.

The VIC-20 represents superh value-for-money from SPECTRUM. A truly
expandable compoter system which can be as simple or as complex as your
needs require. |deal as a home micro with a large number of educational &
games cartridges available. Equally, with additional memory expansion,
a disc drive and printer, it becomes suitable as a small business system,
powerful enough for stock control, book-keeping and payroll generation

B Memory expandable to 32K [l High resolution (full PET type) graphics
B 15 Screen colours & B border colours [ Plugs in te your T.V. of menitor
W Add Disk Drive & Printer for impressive 170K Byte system [l Can act as
an intelligent terminal for a larger computer,

Cassette
WORTH £19.95 with every ATARI
800 purchased — Use your FREE

E!

OFFER COUPON.
(includes prog rammer kit Prica inc. VAT £499.10 “nbe]ieﬂﬂﬂe
Additional Equipment HE:T l;d:_l 'EET :::.: " lnw !iceE1 2 E,; g :ﬁ:“'i_‘:?”
P Record .. 14300 E49.45  Conversationsiitelies .... E£3477 (£30.93 =
e GO SRR BRI B G ewLOwp
Ther=sl Print . CEITIOR. E198: Hangman ............ . 01303 £l
e £117.39 £135.00 ;:n?: ; Eg-g:- g::;; VIC C2N Exe. VAT lInc.VAT Ext. VAT Inc.VAT
Ac i ouch Tygin 1 A £ 5 . 0 X - -
16K Pam Pack. ... . 652 500 Musie Composer {Cart) .. £31.30 £36.83 casselowit.. 3400 £38.18  GAMES wll
Pagdias {Faii). et L £13.823 i minter. ... 2 g “Avenger’”’ ... 2 i
Jaysticks (Pai).. pizil pasee | Hemtiaeim—"n £22.89 TOFLOFFT'S VIC Single floppy disk “StarBattle” . E17.35 £19.95
Friater Cablu. . L2478 £28.5Q o e 73 [14.93 drive (547).... £320.50 £368.58  ~Jelly Monsters” £17.35 £13.95
REZ32C Cable - £21.74 £25.00 4 L WORTH £13.50 with every ATAR] L b=
4 Blackjack |{Cassutis) 1 £14.99 JKRAM. ... £24.00 E£27.60 Seper Lander™ £17.35 E£19.95
Masitor Cable. ... BN £25.00 x DISK DRIVE purchased - Use i
Tharmal P f148  p4pp  Covernsof Mass (Disk).... [28.08 £29.89 BKRAM...... £34.00 £39.10  ~ReadRace™.. £17.35 £19.95
Des. 2 Masier ikaties . €182 2198 Lombede o L ] A 16K RAM exp. “fstRace”. | 1135 £19.95
e Mistils Command £26.08 ﬁ;‘.;: | ;::;irds:p-l-i-i" £59.00, £67.85 oDl foass) (434 £4.98
A . = PacMan ..... E26.08 i -
D E:g} O Spacalevaders £16.08  £28.89 Res cartridge.. £27.50 £31.63  Learn Compiter Programming with
fe nual. .. Ui giody fres  StacRaiders . i Joystick ... £852 E£7.50  the Commodore VICET.35 No VAT
i - C ruas  Super Breakout Bemespaddles £11.74 £13.50  VICRevealed.. £1000 No VAT
Atari Hams c};plﬁ} Programs— : :"’“‘ Eisel 2 o Programmers I : VIC 20 Prag. Reference
Homa/Offi rogramming Lengusges & Aids : -t H
— n o= O el B b e L UL
Salistics 1 .o 13, fi ot {Comsumsr) . . 2.1 al 2 . il m
g Pilat (Ed (1815 £89.99 : Basic (1] ..... £13.00 £14.95  Magazine..... £0.85 NoVAT
[Ha:":i‘ln::uﬂ whete stated) En::r&fm‘::;uﬂﬁh: ﬁ:ldlr! B Rolls Thermal PAPER g .
Inv, to Pragramming 1..... £I7.38 £19.99  Migsile Command and Pair | ] 4 WORTH £16.00 with every ATARI super‘ RABBIT Sﬂfﬂwal"e fﬂi" \" c-ao ;
Inv. to Pragramming 3. ... < [19.99 £22.39  Jowsticks) ...l.... e £60.85 £69.89 PRINTER purchased - Use your Save 50p on rec. price af the following super quality games. Inc. VAT.
Coaneraationa Fraach .. D477 £30.00 (Frogammer Kit (Base FREE OFFER COUFON. Myriad £9.08  SuperWorm £4.49
Coswerzalionsl German ... (3477 E£39.89  Coriridge and Mansals) ... £43.47 E£49.99 ~ Fr:““ ---------------- fg'.qg Rah_bitFunrt.i;r-l- sasg AL {4-“
' Space Starm . £6.49  Charset20 ... £4.48
SkiRun ... £4.49 Aabbit Base._ .. £14.48
T1 9 9 /4A g Cosmic Battle .. £4.49  Rabbit Writer ... £19.49

TEXA

BOOKS

We stock an extensive range of books te help you.
Here are just few to whel your appetite,

4""'

CP{M Handbook. [*1:1522
g DON'T . A
|H\'Aﬂ£ﬂ Fmgramrmnu Iha ZB{r e e £11.95 E
CARTRIDGE Programming the 6502 S [g;: S
Your First Computer . o £ -
!.'P_E'EEE?E;,,Q.S BASIC Handbook 11nu eﬁmnnh e e £14.35 ﬁ
p‘.\ﬂhud = ase you Free A-Z of Computer T S e LT e s £5.60 :.
Eiffer Covpan ' T [ e e e £65.95 =
~ ' Basic "BASIC, i.euunnianes o £9.95 o
& =R BASIC COMpHtar BAMBS - ..vrs oo oennann e £6.95
BASIC Computer Programs for Businass (VOL 1) £8.55

A very expandable and comprehensive micro from TEXAS INSTRUMENTS — and now avail-
able at super LOW prices from SPECTRUM HOME COMPUTER CENTRES.

W 16K RAM [expandable to 48K) B Extensive range of solid siate software

SANYO

. cammand modules available from games
: ?Eugt.;lthHK jpyim BACIC Inteseraton to architectural aids. ¥ Slim 36 C Tl Ratdrdar [ oze Exc.VAT Inc.VAT. Incredible Value!
it Microprocessar = Optional pfugrarnming languages - im assette Aeco
I 16 Colour High Resolution graphics UCSD PASCAL, T-LOGO & ASSEMBLER, [l with Nascomand Dragen)........ t2800 20.00 BMCH 2 Gree‘n 1":0::'? ;
- - ACCUTRAK
. 00 Price inc VAT R e £043  £0.50 b welhh
nec rum rlce ® £1 98 95 Single sided. dnuhlz density disks{for B Green
st Commadore, Atari, Apple, Tandy ete,  E1.700  E1.95 and black
TE Double sided, double density disks - display
—just arriving in U.K. Er T e © Hist poes (for Sharp and Superbrain] .. £2.57 £330 = :
Spectrum LOW price £69.00
.30 EN335  CosWan 1343 E26.85 Single sided, double density double track :579;5 el :
e e LI H i e s v disks (for Nascom and Commodore 6050) £2.30  £2.55 TS T R VAT e VA
et £23474 £268.85  Education - ; Disk Bank Interlocking cases for diskettes £3.91  £4.60 | Prince 12" Monitor £86.00 £98.00
Dise Brive ] |
:.I.g'h;i_l?:d z i;'l:gg g: k. ::ﬁ-«mum1 E;;E EE:: Disk headcleaner ........ccovecn. £13.00 £14.95 Sanyo 127 SM-12H £24.00 £96.60
 privie L . L 7 : Single part 117 x 53° printnT pap:r. Sanyo 147 SCM-14H ;
Sattwars Enie . L ;
e e :?iﬂ;ffh‘.’.?::‘.‘.’im TUITT pinst raes MM boxof2200sheets oo............ £1039 £11.95 Colowr  £350.00  £402,58
Spactium Computer Centres have no connection whatzoever with the ZX-Spectrum Computer manufactured by Sinclair Research Lid. i
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Attention real computer enthusiasts!

NAS

Special
Edition

--~

| &

=, FREE!}

Eam ey fware
S g

Are you a real computer enthusiast? If you're leoking
for a machine to take you way beyond the sphere of
a normal domestic computer you need go no further
than the NASCOM SPECIAL EDITION. To give you
some indication of its scopeit's already been adopt-
ed for many commercial applications including Hotel

with every MZE0A

purchased f Booking Systems, Bleod Grouping, Weaponary and

. - k Satellite Tracking etc. B Programmable in BASIC

- m - and machine code B 8K Memory expandable easily
to 56K with plug-in board H Facility for up to 206K

onboard memory B Super colour graphic facilities

B Full range of disk drives, printers and various

input/output facilities can be added @ Supplied

complete with Mains Lead & Plug, TV, Monitor
& Tape Recorder connactions.

Spectrum LOW Price

8 SHARP MZ-80A

| S i
. Desk top genius! — the all-in-one SHARP MZ-80A. A personal computer designed N i RN

with the serious user in mind. ready to run the moment you gat it home. Built-in .
SINCLAIR ZX81

keyboard, CRT 97 display and cassette data storage with 48K RAM. The BASIC
with extra useful additions, offers quite a powerful micro for the home or business.

B 4K Byte ROM + 48K Byte RAM + 2K Byte Video RAM W ASCIl profiled _95
keyboard + numeric pad B 2 page Video RAM allows screen to be scrolled up w available from
or down. B CPIM available. Moo ECNAT

SPECTRUM COMPUTER CENTRES

:

0 Spectrum (UK.} Ltd. Unit 6, Marlborough Trading Estate,

ALFRETON

Gordon Harwaod
B3/71 High Street.
Alfreton, Derbyshira
Tel: D773 832078

ASHFORD

Ashford Camputer Centre

2 Station Parade, Clarendon Rd.
Ashfard, Middlasex.

Tel: 07842 44955

.BASILDON

Godfrey’s
28-32 East Walk. Town Centre .

BASINGSTOKE
Fisher's
203 Market Place,
Basingstoke. Hants.
Tel: 0256 22079

BATH
Saftware Plus
12 York Street, Bath
Tel: 022561676

BRADFORD

Photosave

18 Cheapside, Bradford BOT 4JA
West Yorkshire.

Tel: 0274 303538

BRIGHTON

Capricorn
1 Oueens Aoad. Brighton, Sussex.
Tel: 0273 29634

CAMBRIDGE

=
=
=
=4

17a Kings Parade, Cambridge.
Tel: 0223 68087

Conguest House, 17 Palace 5t.,
Canterbury, Kent
Tel. 0227 50200

Randall Cox
18-22 High St. Arcade, Cardiff.
Tel: 0222 31860

DEREY

C T Electronics
The Spat, Derby.
Tel: 0332 44750

Victor Morris Ltd.,
340 Argyle 5t.. Glasgow G2,
Tel: 041221 8958

GUILDFORD

The Model Shop

23 Swan Lane, Guildford.
Swrrey GUT 4EQ

Tel: 0483 39115

HARROW
Camera Aris
(Micro Computer Division)
24 51, Ann’s Rd., Harrow, Middx.
Tel: 01-427 5468

2 Crawford Road, Hatfield. Hers.
Tel: 82 64137

Bass & Bligh

4 Lower Briggate, Leeds,
W Yorkshire,

Tel: 0532 454451

LEICESTER

Youngs
40-42 Belvoir St Leicester.
Tel: 0533 584774

ASP Micro Systems
185 Upper St Islington.
Tel: 01-358 5085

LONDON W11

Electroleisure
120 Netting Hill Gate,
Tel: 01-221 7029

MACCLESFIELD

Camera & Computer Centre
118 Mill Street, Macclesfield.
Cheshire, Tel: 0625 27468

MANCHESTER

Tel: D61 8326167

Mr. Micro Ltd.

69 Fartington Lane, Swinton,
Tel: 081 7282282

opan Thers.-Fri.-Sat. till 8 p.m.

MIDDLESEROUGH

MecKenna & Brown
180 Linthorpe Road. Midbrough.
Tel: 0642 248345

;

uTners
29-31 High Friars, Eldon Square,

There’s a SPECTRUM CENTRE near vou ...

NOTTINGHAM

Cameo Computers
8i9/10 Trinity Walk, Nottingham.
Tel: 060242912

PAIGNTON

Devon Computers.

81 Upper Manor Road..
Paignton, Deven.

Tel: (0B03) 526303

PRESTON

Wildings

49 Fishergate, Preston, Lancs.
Tel: D772 556250

Centre
8 Yield Hall Pice. Reading. Borks.
Tel: 0734 580719

RUGEY

The Rughy Micro Cantre
9-11 Regent Street. Rughy.
Tel: 0788 70522

STAFFORD

Computerama,
59 Forgate St Stafford, Staffs.
Tel: (0785) 41839

s I low - £415 “u Price inE. Inc. VAT (E494.44 Inc. VAT - Prince monitor illus. extra)
Eﬁ r“m Ilce V.A.T. SINCLAIRZXOT - weom- e i EAg.as NASCOM Special Edition 48K Ram Board
] £546.2 FEK RAM PacK.ccovrrrranannias £29.05 inc. VAT
2 PR e Eag get) ||/ 130700 s W ATLEI 9 B0 RE Y AT
MZ Software from SHARP PERIPHERALS FOR MZ80A EXC. INC Cassettes available from £3.95 — please | SAVE E£15 on the PRINCE MONITOR when
VAT VAT see your local SPECTRUM dealer for | purchasedtogether with the
Twin floppy disk unit (537)............. £530.00 £678.50 further details. NASCOM SPECIAL EDITION
Single Moppy dizk unit ... .. S iﬂ-gﬂ_gg E:Eﬂ.ﬂﬂ ‘- -~
Floppy disk interface eard .. ........... E100 15.00
Pakman (48K). - .- - .. - £8.00 | pyopcy disk cable ... ooveieennnnns £24.00 £27.50 EPSO“ PR'NTERS { 4 F“EE '\
Asteraits ..ol EBON | ) Gicketts and manial.. ... .oq0es £31.00 £35.66 ] N \
FIOQEr - . - v e o e e £8.00 | poansion unit (disk drive or printer) ... £100.00 £115.00 PAPER
fEhess . ...l £14.00 Chosen by SPECTRUM far their reliability, the superb ‘ Waorth £11.95
Bibbage ... ..o oo SN SHARP HAND HELD COMPUTERS new top quality graphic printers from EPSON. New
Adventufe ........... £10.50 features include super & subscript, underlining &
Tombs of Karmak .. .. ... EB.00 Pocket-sized gemius at your command - we sell the well deletion. If you're looking for an up-market printer at a
Map of UK.....oonnee Egzg established PC1211 & the new 1500 Models. down-to-sarth-price, call in and see the EPSON
Music Composer ..... .. -
s A £5.50 | SHARPPCI211 £65.00 Ex. VAT paRpeataREL RN
Home Budgst. . . C£5.50 | (E£74.75inc.VAT) Model I,
Word Pro (Cass) . . £39.50 . "ﬁs Ll
Word Pro (Disk)....... £79.85 | SHARP PC1500 £147.48 Ex. VAT = =rerer)| MXBOTS ..nonnicciiiin. oo £289.00 £343,
Data Base (Cass).......£29.50 | (£169.85inc. VAT) Baaast: MXB0 FiT Type ... . £335.00 £385.25
TOata Base (Disk). ... ... £58.50 - . . MXI00 Typelll ......ooooon.o. ... T425.00 £4E_3.]5
¢ PC 1500 Printer/cassette inerface ...... £130.39 £149.35 Please see your SPECTRUM dealer for prices
All KUMA prices excluding V.AT. PC 1500 4K RAM upgrade. . ..... £43.43 £49.95 of INTERFACE/CABLE options.

WALLINGTON

Surrey Micro Systems Led.
53 Woodcote Road, Wallington,
Surrey.

Tel: 01-647 5536

SRS Microsystems Lid.
84 The Parade, High Street.
Watford, Heris.

Tel: 0823 26602

WEST BROMWICH

Bell & Jones
39 Queens Sq.. West Bromwich.
Tel: 021 553 0820

Lomax Ltd.
Basildan, Essex, CﬁNE BU e HATFIELD 8 Exchange 5t.. St. Ann's Square, M
Tel: 0268 285373 KartiMIETOI ST Microwarld Manchester A2 THL David Saunders Computer Computer City

78 Victoria Rd.. Widnes, Cheshire.
Tel: 051 4203333

Wilding Ltd.
11 Mesnes St.. Wigan, Lancs.
Tel: 0342 44382

'ﬁ

arpers
71-73 Commercial Way, Woking,

Surey.
Tel: 04862 61061

4 BIRMINGHAM EDINBURGH LONDON SE9 Newcastle, Tel: 0632 612801 WORCESTER
Sherwoods The Silicen Centre Square Deal MNewcastle Camera David Waring Ltd.
Great Western Arcade, §-7 Antigua 5t., Edinburgh, 375 Footscray Road. & Computer Mart " Andrews” 1 Marmion House, High Street,

Birmingham 2.,

Tel:021 236 7211

| COMPUTER DEALERS!

| (0727) GBBAG

! Lattimore Raad £i. Albans. Herts.

\ Mot all stores carry every advertised item, please phong before making a joume!

| (or prospective Computer Dealers!)

H you would like to know more about becoming @
| SPECTRUM APPOINTED DEALER on an exclusive area
0 basis, please contact MIKE STERN or ALAN WARREN on

Scatland.
Tel: 031557 4546

New Eftham. Londan SE9
Tel: 01-859 1516

MAIL ORDER
When it comes 1w MAIL ORDER our

service

Isles.

is FAST! with SECURICOR

DELIVERY to anywhere in the British

Ask your nearest SPECTRUM

dealer for further details at time of

ordaring.

16 Narthumbarland. Court,
Newcastle. Tel: 0832 327461

{Tvpical APR 30065

Up to £1000 INSTANT CREDIT with a
SPECTRUM CHARGECARD

With = SPECTRUM CHARGECARD you choose the credit
limit to suit YOU, e.g. a monthly payment of £10 gives
yoie £200 credit. Ask your neorest SPECTAUM COM-
PUTER CENTRE for written details on how to apply for
your SPECTRUM CHARGECARD - NOW!

49 Broad 5t.. Teddingten, Middx.
Tel: 01-877 4116

v — Piices corect at time of going to press E. & 0.E.
YOUR COMPUTER, NOVEMEBER 1982

Worcester.
Tel: 0905 27551

V.A.T.

¥ou will see that we guote our prices
both including VAT and excluding VAT
- no hidden 15% to suddenly up-lift
your bill but alse making our prices
easier lo compare with our competitors.
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EVERYTHING

ranveall SOFTWARE

OFFER...PLUS ||ttt i

programming skills by playing Simon maths Games.

SHARP | EXCVAT INC VAT Choose your own level of difficulty — suit ages 10-16.
We have in stock the full listed ! E::;{p}umz:f% £499.00 £573.85 10 programs on each taDe —Mmost incomorate MGVIHQ
s S o R : : Graphics and are fun to run
The MZ B0B and a full range | Board (kir) £80.00 £92.00 Let your computer help you to pass your exams.
m S nphe S tdre o eioomo ——
i AadromItEKRAM  $1500 £17.35. || | MathsT Number Area, Fractions, Decimals, Money, Length,
APPLE Additienal 32K RAM  £30.00 £34.50 Mumber, Estimation, Test 1, Game 1
48K Add-on Memery Board - = —_————————————
Applell and Il Computer Systems in e i tan’ Maths2 Volume, Ratn_O, F’er{‘e ntages, Perimeter, Bases, Time,
stock and we are an authorited Service | .r:,D E?QF;erEiTlqurj T ;l;ﬂngﬁ ;;l:g.':n MNumber. EStImatEDn, Test 2, Came 2.
Centre for Apple. ? 5 - —
= p\Fﬁl'v'Zare an appointed dealer ‘ ;I%Cg;:?:n EE% i::?g Maths3 Directed Number, Co-ordinates, Angles, Scale, Probability,
w forjarman Business Systems. | (JART Oprion S16.00 £18.40 Density, Temperature, Estimation, Test 3, Game 3.
- L Mathsd Square Roots, Indices, Circles, Inequalities, Statistics,
NASCOM Drive inc FDC Card £470.00 £540.50 Mumber, Fractions, Angles, Test 4, Game 4 _—
& - : - — A i e—
i 5 ek STOP PRESS! Maths5 Equations, Directed Number, Statistics, {?__ﬂ’-‘;;‘{-@,
ascom 2 {kit} Mo user ?5: GiETETE Scoop purchase of Probability, Circles, Equations, Ptﬁhagoras, \;, .»",-/
Mascom 2 (built) No user RAM || manufacturers final stock. S'mU|Fa_“EUU5 Equations, Test 5, Game 5. e 5?

£285.00 £327.75
MNascam Power Supply (ki)
£35.00 £40.25

NASCOM IMP Printer complete D p=:
! with ‘IMPRINT’ ROM. 4
Magcom Micre-ed BK Cemputer | Previausly £325 plUS WAT. Imon m r/ YL
£399.00 £458.85 '

|
Nascom “Special Edicion” Now £199.95 exc. VAT Quality tapes copied at normal speed for better 5./
8K Computer £429.95 £494.44 : £229.95 inc. VAT. reproduction : '

Cassettes with

F SRS MICROSYSTEMS Printed Programs £5(inc.VAT). Please add £1 p&p.
& 94 The Parade, High Sereet, Watford, Herrs

> FREE!Iblank tape with each set ordered

i 9 N " S| ‘o LR |
Telephone (0923) 26602, Send chegue/PO to: Simon SoFtwrgre, Dept. E5.
YOU'LL VALUE OUR EXPERIENCE, YOU'LL : . Freepost. New End.
VALUE OUR PRICES. FREE SECURICOR DE- Redditch, Worcestershire. :
LIVERY OR POST ON ORDERS OVER £50 (Please state Z¢-81(1K), (16K) or BBC Micro)
Kean prsce and knowledpeable scalf have created a moed far bapper and berer or Z}( SDEC“UI"H.

nEw premiset n Watfeed. Meces & Barclaycard welcome.
Hire purchate and part exchange Jvailable, E. & QL.

THESYHBOL OF VALUE

006006 9 nascom

EVER WANTED TO WRITE MACHINE SPECTRUM

e oentare
Colossal Adventure: The classic main-
% M CODER frame game "Adventure'" with all of the ‘J’

original treasures and creatures plus

THE FIRST REAL MACHINE CODE i 2o roons!

COMPILER FOR THE ZX81 Adventure Quest: From the Great Forest;
up Orc Mountain; through caves, desert,
swamp, fire, lake and blezak moorland on
an epic quest to defeat Tyranny.

; : ; ; o Dungeon Adventure: NEW! The dungeons of
Simply write your program in Basic (or load an existing : :
program), press a key and M CODER will automatically compile the Demon Lord have survived His fall.
it into machine code. Can you acquire their treasures first?

M CODER handles 99.9% of all Basic. @

Once used vou'll never write Basic programs again — Each Level 9 adventure is packed with
Give ALL your programs that super-fast professional look with puzzles and has over 200 individually

M CODER. described locations — a game could take
Buy M CODER now and revolutionise your programming for the weeks to complete! Only data and code

all inclusive price of only £7.95.

compaction allow us to provide so much.

Cheque or pastal order to: Each adventure reguires 32K of memory &

PERSONAL SOFTWARE SERVICES s i i
112 Oliver Street, Coventry CV6 5FE Seste £9:00 Uinaluding VAl and iELs).

Send order, describing your computer, or
a SAE for full details to:

LEVEL 9 COMPUTING
POWERFUL PROGRAMS FROM PSS '}229 Hughenden Road, High Wycombe, Bucks )
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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 disassembier . . . is really fantastic.” A M., London
“I am vary plegsed with the assembler and I feel thal you have
a real winner in this program.” .B., Gloucester
Your programs are first class. Looking forward to more.”

Al Norway.
“. . . the single biggest step to proficiency in machine code
programming. ™ SINCLAIR LISER

Mow, with the superior facilities of the 2X Spectrum, ACS
Software have done it again. Ultraviolet and Infrared are as-
sembler and disassembler programs that will extend your
Spectrum. Look at the facilities that Ultraviolet offers: ;

Waorks entirely in decimal {(no hex problems); all Z80 in-
structions correctly assembled: supports the pseudo-
instructions EQU, ORG (multiple ORGs allowed), DEFB, DEFW
and DEFS: code can be assembled at one location and then re-
located; allows alphanumeric labels of any length; full listings
of assembled code and mnemenics can be output to the
printer; full error trapping with faulty instruction clearly indi-
cated; comments can be included in the source file.

S0 now there is no nead 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

Tha Ioblowing programming sics are ovaitable for the 16K ZXE1 at £5.50 each. SAE
for Gatails. iekE include postage ond packing for UK ordors. overseas clienis
plesse add appropriaie posiage.

ACEEMBLER: DISACSEM: ACS DEBUG: PROGSTORE: TOODLEIT,

PROGMERGE Pvarsion 21: TAPEKIT

PROGMERGE and TAPEKIT won't maks & Spectrum out of your ZXET But ey will
give il Seme intenesting new Facilitiesl

ACS SOFTWARE 7, Lidgent Crescent,
Roundhay,
Leeds LS 1HM

ICRD USER GROUP :
~ BEEBUG %
BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBE 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 magazine devoted exclusively to the BBC
Micro (10 issues par year). Now 38 pages.

Latest news on the BBC project.

What you should know before you order 2 machine.

Members” discount scheme on books and hardware.

New program listings, regular advice clinic, and hints and tips pages in each
issue.

April Isswe: 3D Noughts and Crosses, Moon Lander, Ellipse and 30 Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
System Calls.

May Issue: Carears, Bomber, Chords, Spiral and more.

Plus articles on Graphics, Writing Games Programs, and Using the
Assembler.

June [ssue: Mazetrap, Mini Word Processor, Polygon: plus articles on
Upgrading, The User Port, TV set and Monitor Raview, Graphics Part I,
More Assembler Hints, Structuring in BEC Basic, plus BEC Bugs.

July issue (36 pages) Invaders and patchwork programs. Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software reviews, High
res graphics printout, RS423 receive fix.
Membership

6 months £4.90
1 yvear £8.90

Make cheques to
BEEBUG
. and send to

- FOUR NEW

VIC ADD-ONS
FROM ADDA

Light up with VicRel. VicRel is a control relay that plugs straight
into the Vic user port to give simple, programmeable switching of
B  clectrical apparatus in the home, office or factory. Its six relay outputs

can control door locks, lamps, valves, tools, ventilators. And =
two inputs allow the Vic to read signals from
external sources such as thermostats, push
buttons or fight activated switches. VicRel
eliminates black boxes full of wires and
represents one of the most exciting, value-
formoney, firmware additions to any Vic

computer system.
£28.95 i

Plot away with VicGraf. This carridge allows you to explore
the complicated equations and functions of graphs. The menu screen,
B activated by the \ics special function keys, will automatically plot a
graph, define new functions, calculate acourate values of an intersection, find the
maxima and minima of & function. Simple editing allows you to check cument
functions and fa change them. A necessary and attractive addition 1o any
educational situation where graphs need 1o be explored £ 2 B 9 5
. NG VAT

Crunch & Display with VicStat. A plug in cartridge that
undertakes statistical calculations—such as Meanvalues, Standard
deviations and Variances—and displays using single commands
Dther one word commands allow you to draw vertical and horizantal bar charts,
2 to plot graphs, and to specify the
scales and the colours used by these
commands. It will also sort numeric
and character stings. Finally, all or
part of screen displays can be copied
to the Vic Printec

W=
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= e VicStat comes complete vath 3
-25= 3 detailed operating guide.
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=

£28.90 wcw

The VicForth plug4n cartridge. complete
wath 3K of additional memory, takes
programming into new dimensions. As both

an operating system and program development aid VicForth can speed up

program writing and speed of operation.

VicForth is based on fig-Forth and is aimost identical to Pet Forth. It does

however suppor the Vic cassette deck—an unusual feature For those wha do
much programming & Vic Oisk unit is suggested. VicForth provides several hundred

one-word commands—listed in the detailed
£38.95 icw
Contact your local dealer for

user guide—fhat can be added to.
e
these VIC products from Adda. @@@@

ADDA COMPUTERS

In case of difficulty—or to see demonstrations—call the VIC Centre
164 Victoria Road, London W3. 01992 9904.

Send £1.00 and A4 SAE
for sample

{Overseas add £1,00 for 6§ mths,
E1.50 for 1 year]

BEEBUG, Dept 4,
374 Wandsworth Rd.;
" London, SW8 4TE.
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B3 eLtec services LD 8

COMPUTER

BBC MICROCOMPUTER SPECIALISTS

COMPUTERS
BBC Model “A” (in stock now) £299.00 _ Pt PRINTERS e
BBC Model "B (in stock now) £399.00 Sg"ws“a 10 : ﬁr e
BBC Model “A"” plus extra 16K memory £330.00 EPSDN MX8 i;f'llll e
16K Hitachi memory (as fitted by ACORN) £31.00 EPSON MX100 F/T III :

FULL UPGRADE KIT (Genuine ACORN issue) £90.00 B RO Byl Erlter r:g?g.%
UPGRADE KIT fitting charge £10.00 rinter Cable :

CASSETTE RECORDERS MONITORS

Cassette Recorder (Pye) £23.00 14" Full colour MONITOR (used in BBC computer

Cassette Recorder (Ferguson) £28.00 programmes £309.35
Cassette Recorder (Sony) £37.95 12" Green Screen MONITOR £126.00
Cassette lead (7 pin DIN/3 jacks) £5.00 RGB Monitor lead £5.00
Blank Cassettes (Scotch 3M) £0.70 Monitor lead £5.00

BBC SOFTWARE EDUCATION PACKS bv

ACORNSOFT Peeko Computer £9.95 PROCYON
ACORNSOFT Defender £9.95 All the following are designed by practising teachers &
ACORNSOFT Monsters £9.95 written by professional programmers. They are intended
ACORNSOFT Philosophers Quest £9.95 tor use with the BEC Microcomputer both in school & at
ACORNSOFT Snapper £9.95 home.
ACORNSOFT Arcade Action £11.90 PRO DIS RAM resident colour disassemble/dump/
ACORNSOFT Desky Diary £9.95 edit program £9.14
Sinclair Mutant Invaders £3.95 PRO STAT Part 1 Statistical analysis program £9.14
Sincair Super Hangman (Hilarious! with sound) £3.95 PRO STAT Part 2 Regression (line fitting) program  £9.14
Sinelair “B" Invaders (Just like the Pub version) £6.95 i PRO TEST 4 Function (+ — %} Maths training
Sinclair Beebmunch (Like Snapper) £5.95 program £9.14
Sinclair 3-D MAZE (FAST & INTRICATE!) £3.95 Utility Pack — Rank, Alphabet, Calendar etc. £6.95
Sinclair WORD PROCESSOR £9.95 FLETCHER Fletcher's interaction analysis £9.14

Agents for BUG-BYTE & PROGRAM POWER software RAPHSON Advanced maths program £6.95

BBC BOOKS PS FOR ATOM OWNERS!

NEC 30hr Basic £5.50 DISATOM SUPER ROM 27 new words plus

Practical Programs for the BBC Microcomputer FULL DISASSEMBLE £29.95
Johnson Davies £5.95 SOFTSWITCH 4 x 4K ROMS Software selectable,

Basic Programming on the BBC Computer Cryer £5.95 plug-in £22.95

*ENEW** PRO LOG ADC Board. Eight inputs for joysticks,

Let Your BBC MICRO Teach you to Program Hartnell £6.45 paddles, machine inputs £24.95

The BBC MICRO Revealed Ruston £7.95 ACORNSOFT BBC BASIC board £49.50

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel: (0274) 491371
OPEN Mon-Fri 9am-5pm Sat 9am-12 noon

Prices are VAT INCLUSIVE
P&P £1.00 for erders under £100.00: Orders over £100.00 add £10.00 for a Securicor Delivery
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SPOCK: "Computer! Calculate the value of Pi to ten thousand decimal places”.
COMPUTER: "Worling - . ."

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
ZX-81,VIC,BBC, ATONM, HORIZON etc.

for Only £69 - var

# UNLIMITED VOCABULARY
+# ERSY TO PROGRAM

#% LOW MEMORY OVERHEAD
# COMPLETE MANUAL WITH

Also inchedes high fux speaker and power supply, all hovsed in high quality wood
cabinet, with volume contrel and rear pitch control.

Programmed with simple phonetic eodes. Apan from the chvious applications of
voica rasponse in manufactaring, testing, blind terminals e1c., this product also
teaches a great deal about linquistics and speech production.

Softeeare is available in BASIC and Z-80 and 6502 assembly for direct input in
PHONETIC SPELLING closaly related to the ARPABET international phonetic alphabet.

For your nearest dealer COmact:

MBEB““U PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON HERTS. TEL: 0223 208017
A subsidiary of Sands-Whiteley Research and Development

PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech 1I6E BAM PACH

adds 16-times mere memeory to your ZX81 at a budget prics!

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer.

F onLy £19.95y \

plus £1.50 post & packing
to anywhere in the world

oo

Full refund if not fully satisfied - simply return within
14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.O.

To:

EconoTech, 30 Brockenhurst Way, London SW16 4UD
Please send me .... 16K RAM Packs @ £19.85 each,
plus £1.50 post and packing.

Address ......ccssmsmneransnnessnaass A S R R a2 R i i A

IT'S MORE FUN
LEARNING WITH VIC

- at Home or School

If vou are over 3 years old, and still younﬁ_enough to
hit the keys, then these new VIC programs are for you.

Fromtop software publishers ASK, theyletyoulearn—
and laugh about it too.

Fabulous graphics. Demanding ideas that make learn-
ing lots more fun.

All on cassette at £8.95 inc. VAT

TWISTER. Designed to improve concentration and
logic. Rearrange a geometric puzzle—abit Rubik cube-like—
s0 that no row or column contains a repeated colour. There
can be from 3-10 columns and if you cannot get out of it,
Twister will do it for you. For really clever users you can go
into the Super-Twister mode where you must arrange the
squares so that no diagonal, as well asrow or
column, contains the same coloured square. This
is so difficult that the computer does not give
you the answer! Supposedly designed for age
8 upwards.

NUMBER CHASER. Designed to improve estimating
and multiplication skills for 5-12 yearolds. A carrace where
you move against the computer according to your skill
at estimating the given sum. We forget that in the age of
the calculator estimating is important to see if your
-~ computer, calculator etc has come up with the
w . rightanswer
Number Chaser has superb
graphics and sound—youwouldnot
want more than a few of these in
a classroom at any one time since

\ .
L the level of excitement, as well as
learning, is very high.

EACEMAKER. This is designed to improve spelling, to
expand vocabulary and also s%xarpen observational skills.
Designed for 5-12 year olds this is an interactive program
where you draw people’s faces.

Superb ﬁ,raphics that—like most of these ASK
programs—fill the menitor or TV screen and are not res-
tricted to the normal VIC format.

A beautifully crafted piece of soft-
ware that will find many applicationsin
school and at home. It will also be of
special benefit to people teaching
children wha are slow tolearn to read.

WE WANT TQ COUNT. This is a program for children
of three years and upwards who want to learn numbers
and to count things correctly. There are four parts in the
program with games-type graphics.
In two ofthese you canselectlevels
between one and five. This pro-
gram has been designed to be

extremely simple to operate SO

that, once loaded, children can
use it entirely on their own.

T
ADDA COMPUTERS
Contact your local dealer for
these VIC products from Adda.

In case of difficulty—or to see demonstrations—call the VIC Centre
154 Victoria Road, London W3. 01-992 3804,
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

Spectrum

SPECTRUM

GRAPHICSICHARACTER CREATOR

Now you can define your very own custom character sets, Or edit the existing
sets. Results fully displayed on screen in mode 0, 1 and 2. Many exciting
features including: Save, Screen Modes, Reflect, Invert etc.

Supplied on casseme with data EB.00 + 50p pép.

SPECTRUM SUPERDEFLEX

The idea of this new game is 1o bounce "SID" the space invader around the
screen into the power pads. Keeping away, of course, from the devil which
chases you around the screen. Steer with your deflex shields, but beware the
minds or you may be buried alive. Superb graphics and fantastic sound on the
48K SPECTRUM only. £4.95 on cassete.

CITY BOMBER
A full featre version of the popular game *BLITZKRIEG” supplied for the 16K or
4BK SPECTRUM only. £2.35.

ROX 1

Blast the falling meteors as they imade your planet. Cruise missiles are your
only defence in this world of disaster. If they break through the crust of your
planat then your life support systems will fail, A very addictive game with fast
actien and great graphics. Only £2.95.

GRAPHICS CREATOR

NOT just another character editor! This one allows you to define not only
the 21 user definable characters, but also allows you to change the entire:
96 character ASC11 set. Creates BYTES files ready for you to load info your
Qamn programs., Inchudes advanced Reflect, Invert, Field commands atc.

Complete with full documentation. If you are at all sericus about SPECTRUM

graphics, then bin the BIN staternent and use Graphics Craator with its easy
on-SCTeen curser editing, £2.99

PLEASE ADD 50p P&P WITH ALL ORDERS

WANTED!

’;,‘ GOOD QUALITY SOFTWARE.
#3 SEND DEMO FOR QUICK
REPLY.

TRADE ENQUIRIES WELCOME

Send Cheque/P.0. with order to:

LLAMASOFT SOFTWARE

Dept YC11, 48 Mount Pleasant, Tadley, Basingstoke,
Hants. [07356) 4478.

ATARI 400/ 800

lesn

by Jeff Minter
ZX81

CENTIPEDE
The ORIGINAL gamae from the ORIGINAL author, This is the identical program 1o that being sold by
other companies for three times our price. The game has received ecstatic reviews in the computing

press, Program has 30 speed levels and ever increasing Centipede hordes. Tables top 10 scores and
heir names. Why Wait o Pay More? Only £1.99,

VIC 20
BREAKOUT/DEFLEX

Unexpanded package & full feature version of the popular arcade Breakout plus 3 new concept in
computer games, Deflax!! Both programs on one cassette onby £3,95.

EBLITZKRIEG {3.5k)

Fly your Vulcan bomber over enemy territony and destroy the city, 25 levels of play. Hi-res colour
graphics on the unexpanded Vic 20. Only £4.55.

DEFENDAI m/c

Full feature version of the popular arcade game including; Swarmers, Baiters, Pods, Landers and
Humanoids. Controls: Up, Down, Thrust, Revarse, Fire and Smart Bomb. High resolution colour
graphics. Joysticks controls, 8k or 18k expansion needed. Only £8.00 + 50p pap.

TRAXXI m/c
Wic 20 version of the brand new arcade game “Amidar” A Packman/Cuix crossbreed, All machine

cad;d {asEiland fun. Joystick controls. Hi-res colour graphics. Bk or 16k expansion needed_ Only £8.00
+ 50p p&p.

RATMAN! m/c

Kill tha squeaking rats which fall from the sky before they dig in and prey on youl Game includes rats,
hammers, men, mutans and spears. M/ c, hi-raz colour graphics. 8k or 16k expansion needed. Fast
and fun for only €5 + 50p pEp.

UTILITY PROGRAMS (for unaxpanded Vic 20}

GAME GRAPHICS EDITOR. Create your very own custom characters. Full featutres include Reflect,
Save on Tape etc.

SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your function keys. Both programs supplied
on one cassette. Only £6.00,

Coeming Soon, plug-in games cartridgas at under F20 — please ring for details.

ATARI 400/ 800

TURBOFLEX

Superb ultra-fast and totally new bal game unlike any you have seen before. Uses ATARI's unigue
features to the full. Incorporates superb colour/sound effects and uses Player/ Missile graphics. Tablas
100 10 scores along with Scorer’s name. £6.00 + 50p p&p.

FREE! TO VIC, ATARI & SPECTRUM OWNERS. SEND
SAE NOW FOR FREE PROGRAM AND CATALOGUE
OF SOFTWARE

U e

T

CONTENTS: (Fray i
Detective, i i
Billards, i From: To: |
: ! i
Machine Code Frogrammer, ! NAME Uitgeverij Wolfkamp E
Call Back ROutine, i Postbus 70254 ;
Fill Text, (1007KG) Amsterdam. i
Animated Cylist, ADDRESS Netherlands. I
Load & Save Tel: Amsterdam 020-278931 i
We can accept no responsibility |
for any illegal use of these i Payment must be included with order. Price £12.00 POUNDS i
programs. Credit cards are accepted. !
Cheques payable to J. McNamara/ZX81 i

T cosean S

S e e

HE SAID YOU COULDN'T DO IT
WE DID IT!

Revolution in Teaching Program Technics
Appreciate the Real Value of Your Computer

Read ZX81 Horison (with tape)

Learn to Link Copy Move & Merge
No Programmer Should be without This Book
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= Attention all ATOM Owners!! =
Announcing the Soffware

ROM SELECTOR BOARD

Suffering from congestion? Switch

betvween up to 4 ROMS located at Hex

ADDD, Assembled and tested unit with
compact professionally produced PCB and
qood guality components. Fits easily into the
Utility Socket (IC 24). The additional ROMS
above make having a selector board at only

(€]

©

(=)

(&)

o)

0

63 [PROGRAMMERS TOOLBOX -
Bl e
e SYSTEM

©
(=)
®
=]
83
o)

* VISIBLE LOAD & SAVE

* 29 additional BASIC & TOOLKIT COMMANDS AR £19.50 even more essentiall
RICES ARE TUMBLING!! WRITTEN ANY PROGRAMS!
WE PAY 20% ROYALTIES
P R EE o FOR ATOM, NASCOM &
HE:R1F:Fe BBC MICRO PROGRAMS

L B
TEETRRE S
vepnwmw

SPACE FIGHTER (12K COLOUR) Super
High speed "Defender” game. 5 types
of intelligent aliens. Repeating laser
cannon, smart bombs, hi-score,
rankings, bonus points, B skl lavels,
Exciting sound effects £6.95.

INVADER FORCE (12K} Terrific version
Chass (12K Impraved graphics, plays  ASTROBIRDS (12K) NEW version of  Cowbay ShaotOut (12K) Full eature,  mespes anin. cest s e 5
black or white, mid game level changes,  this incredible GALAXIAN type game. twi player, arcade shooting game. akill levals £5.88 g ¢
look ahead up to eight moves, Fanastic sound effects. Screaming Superb graphics and sound  £5.95 ATOMSTORE (12K-NOT MICH
offensive, mormal and defensive play. rissiles B swooping bird men. NOW Srock-Car (12K] HI RES. Two Player Database filing & printing program

Ten sub-levels, castling, *En passant’ by DOUBLE SPEED OPTION. £595. contest around any of 16 different raceé oycallant value at oni FE.95 :
playsr Baiscts illagal moves. Take back . ADWVENTURE [12K-NMOT M) tracks. Steering, accelaration and W

braking controls. Set the level of PLEASE NOTE: WE

ey oo s gome e o ARE AUTHORISED

DEALERS FOR ACORN ATOM.,
BBC MICRO & DRAGON 32

Flease add 55p order P & P + VAT at 15%
MICRO POWER LTD.
= 8/8A REGENT STREET,
maam CHAPEL ALLERTON
LEEDS LS7 4PE.

Tel. (0532) 683186

WIE|R
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DOWNSWAY

ELECTRONICS (UK) LTD. //

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW!

32K RAM FOR SPECTRUM

=

A full 48K of memory for the 16K Spectrum — simple
D.LY.installation by just undoing 5 screws and plugging
in! “State of the art” technology — advanced design
using fewer ICs for high performance, reliability and

economy. ONLY £42.50 plus p & p.

MEMORIES
FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply,
or addling any extra load to the internal Sv regulator.
Trade in your old 16K RAM Pack (any make, any age,
any condition) for £12.50 against a Downsway 64K
ﬁﬁemory tobring the price down toonly £47.45plus p &p.
Without trade-in, it costs just £59.95plus p & p — still
incredible value!

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high guality 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.

* Reviewed in ZX Computing Aungept 1982 and
Popular Computing Weekly 22/7/82.

Naturally Downsway add-on memories are fully tested and
guaranteed, but should you be dissatisfied for any reason, just
return the memory within 14 days for a full refund (and your old
16K RAM pack, where appropriate).

Please allow up to 28 days for delivery.

To: Downsway Electronics (UK) Ltd

Dept. M, Downsway House, Epsom Road,
Ashtead, Surrey.

Please send me:

Qty. Item Price Total
32K RAM for Spectrum £42.50
64K Memory for ZX81 at
trade-in price (my old 16K £47.45
RAM Pack is enclosed)
64K Memory for ZX81
at normal price £59.95
without trade-in
16K RAM Pack for ZX81 £24.95
Post and Packing £2.00
Total T
My cheque/P.O./Money Order is enclosed
NAME:
ADDRESS:
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2 TAURUS COMPUTER DESIGN

Qur product range for the ZX81 is a5 foliows:

TAURUS 8K PROMCARD

* Filts memory space SK-16K

s Houzed within ZXB1 case—aaty installition

= Link soboctabla: TH PROM+TK RAM or 8K PROM {2<2732)
* [daal home for TAURLES SOLID SOFTWARES

TAURUS 16K RAMPACK

= Liser gwitchable : Modal A 16K RAM or 14K FAM2K PROM (2T18)
: Modal B 16K RAM of 12K RAMIK PROM (2732)

= Flexible connection to ZX81 —gliminates memory wipeout

= Rugged consiruction—proven high quality design

= [deal home for TAURLS SOLID SOFTWARE®

TAURUS MACHINE-CODE MONITOR

Varsion 1:

= 16 usar utility commands

* Optimised for developing and testing machine code

* Avallable ac TALIRLS SOLID SOFTWARE® on 2l TAURUS hardwang products
= Also svadabde on cassatle

Verseon 2

& As Version 1#MACHINE CODE DISASSEMELER

* Displays address; hex INStruction bytes. source code
= Standard X-80F mnemonkcs

= Rotative jumps shown with absolute addresses

= Also available on cassehe

GRAPHICS EDITOR

= Make your cwn characler shapes—whatever you want!
* Includes routine for switching character sets

* Twd e Character sats provided (including lower case)
= Ayailable as TALURLS SOLID SOFTWARES

MACHINE-CODE ASSEMBLER

+ Standard Z-80% masmonics

* Oplimised for ZX81 keyboard layout

= Upto 258 user-definable labals

= Ayailable as TALRUS SOLID SOFTWAREES
= Also available on cassette

PRODUCT SUMMARY

T AAMPACK | B PRCMCARD
Mol Al Mgl B
(Hargwarn oniy) 280 | E3800 | 25
MORITOR Vierson 1 £a5.00 e £ por EFRCH
2000 | 20 per EPRIOM
| == = E12 e EPRCMA
GRAPHICS EDITORA - - 9 par EPACM

Send for details or cheque with
order to:

TAURUS COMPUTER DESIGN
47 High Street, Baldock,
Herttordshire SGT 6BG
Telephone Baldock (0462) BS3000

SPECTRUM =,
NEWS FROM

Just recenved your ZX SPECTRUNM? Mo point in lfooking amy
further—we have the prodiucts you nesd at the prices you expect.

SP48 SP80

32K Memory extension 64K Memory extension
[grving total of 48K. Upgradeable to SPE0) [giving massive BOK]

£25 £50

Both the SP48 and the SPE0 R inside the Specirum case, are fully compatible wath all
Sainclar acd-ons (22X Printer. RS232. Micradrive etc | are veny kow in power consumpbon,
require No soldering, are easy to fit and remove and camy our full guarantes.

Transfer your ZX81 BASIC
and machine code programs
and data oo your
Spectrum in minutes

with the fabulous new SLOWLOADE
£10

This superh plece of sofmasare enables your Spectrunt [o LOALD programs from ZX81 tapes
and automatically converts them [o “Spectrumese” ready for normal Spectrum SAVEING.
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ACORN ATOM &

SPECIAL OFFER (While stocks last)
Built & Tested ATOMS

NEW FROM MICRO POWER

- DRAGON

Basic (8K Rom + 2K Ram) £117.50
Expanded (8K Rom + 12K Ram) £142.50 @
Disk Packs (inc. FREE Buffer Kit) £299.00
ATOM CALCROM £34.00
WORD PROCESSORROM £26
FLOATINGPOINT ROM £20
ROMSELECTORBOARD £19.50
BBC BASIC {phone for availability)
Full Range ACORNSOFT programs
BOOKS
Getting Acquainted with your Acorn Atom ** £6.45
39 Tested Programs for the Acorn Atom £6.45
Atom Magic Book £5.50 @
MODELA £295
MODELA (32K) £323 e
MODELB £378
DISKS & INTERFACES (phone for availability)
14Inch Colour Monitor £259 g
20Inch Colour Monitor £299
@ BOOKS BEC Micro Hw:alegcm £7.50 m
Basic Programmingonthe B icro £5.95
** SPACIOUS Let Your BBC Microteach you to Program £6.45
()} cuowRoOMORER MO 1o 2A7 SECRREE e - )
*FRIENDLY AND HELPFUL STAFF Acorn Atom £5.,95
@ *EXPERT ASSISTANCE ALWAYS ON HAND  ACORNSOFT programs for the BEC MICRO @
*GO0OD RANGE OF COMPUTER BOOKS PRINTERS
—EPSONMXBOF/TIN £359
@ » AFTER SALES TECHNICAL —EPSONMXBOF/T £359 E]
BACK-UP and SUPPORT _ SEIKOSHAGP 100A £199
Printer Leads (BBC/ATOM/NASCOM) £18.50 @

THE FAMILY COMPUTER TO FIRE
YOUR IMAGINATION

Easy to Learn! Easy to Use!
Colourful! Graphic! Musical!

Well-made and Designed to Grow!
KEY FEATURES

## 39K RAM as Standard, Expandable to 64K ‘
** Display: '
9 colours available. i
5 different resolutions from 16 x 32 to 256 x 192. L §
*» Extended MICROSOFT Colour Basic as Standard.  WUuaest
Advanced graphics commands—set, line, draw,
circle, paint, print using;
Advanced Sound
Full Editing—insert, delete, amend.
** Profassional Typewriter Keyboard
{Guaranteed for 20 million key depressions).
** FREE 160 page ‘BASIC’ training manual.
*# Simple ‘plug-in’ Connections for Joysticks, Printer,
Gamas, Cartridges and ‘auto-controlled’ cassette.
#* Software on Cartridge and Cassette already
available (send for details).

PRICE ony £199.50ic.vaT

MAIL ORDER—£7 Carriage
but FREE on cash/cheque orders.

THINK DRAGON !! :
THINK MICRO POWER!! ¢

PROCRAMABOW

MICRO POWER LTD.
Ploase Add B/8a REGENT STREET,
15% VAT to sl  CHAPEL ALLERTON,
itoms axcopt books. | FENG | 57 4PE,

Post & Packing Sepiorder- Tél: (0532) 683186

ORI p[oIW[E ][R
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MIDWICH HAS MOVED!

- OUR PRICES HAVE TOO — DOWN'!
MEMORIES =+ NEW LOWER PRICES=+

2114 Low Power200ns 0.80 4116 200ns 0.70
2708 450ns 2.79 4116 150ns 1.10
2716 450ns (5V) 2.10 4118 150ns 3.38
2716 350ns (5V) 3.59 4164 200ns (T1) 4.65
2716 450ns (3 rail) 5.95 4816/4516 100ns 2.69
2732 450ns 3.75 5516 200ns 9.38
2732 350ns 4.40 8116P3 150ns 3.85
2532 450ns 3.60 6116LP3 150ns 5.75

BBC MICRO UPGRADE KITS =+ NEW LOWER PRICES=*

As some parts are still in short supply please check availability

before ordering.

BBC1 4516/4816 x & 100ns 21.50
BBC 2 Printer/User I/O kit (IC69, 70 + PL9, 10) 8.00
BBC 4 Analogue input kit (IC73, 77 + SK6) 6.70
BBC'S Serial I/O and RGB kit (IC74, 75 + SK3, 4) 11.45
BBC & Ex%?_n{saia?gti-us and tube kit (IC71, 72, 76 + 6.25
BBEC 21 Printer cable complete 13.00
BBC 22 Connector for user port with 86" cable 2.00
BBC 44 Analogue input plug with Cover 2.25
BBC 55 & andg pin DIN plugs for Serial IO and 0.99

input
BBC 66 Connector for Bus port with cable 3.50

il caczsic] 24 Hour Telephone arder service for credit card holders
isA All prices exclude VAT and carriage {0.75 on orders under £10 nett)
Oificial orders from edusational and government establishments, and
public companiesiaccepted Cregit accounts available to others (subject 1o status),
All orders despatched on day of receipt. Out of stock items will follow on automatically at our
discretion or a refund will be given if reguested
NO SURCHARGE FOR CREDIT CARD ORDERS

MIDWICH COMPUTER CO LTD

Dept YC, Rickinghall House, Rickinghall, Suffolk IP22 1HH

Telephone (0379) DISS 898751 ;

Please make a note of our new address
& telephone number

Lion Micro Computers

London’'s widest
range of

~ Gomputer Books &

Computer Magazines

EXTENSIVE RANGE OF SOFTWARE
ACCESSORIES AND PERIPHERALS

For experis
and heginners alike

Lion House. 227 Tottenham Court Road. London WF OHX
Telephone: 01-5B0 7383 & D1637 1801 Telex: 28394 Lion G.
— =8 Open9toB Mon-Sat EAZ= DB

ﬁ‘ SEND LARGE SAE FOR OUR LISTS
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RING NMOW TO ORDER DIRECT!

27 Ditchling Rise, Brighton, E. Sussex. BN1 30QL.
Tel: 0273 626454

Deiscount for bulk orders and revail: seed SALE for caalogue,

GAMES COMPENDILM

All pames £6.95 inc pd&p.

alamanber

afrware

PRESENTS
Software from the south for the DRAGON and BBC microcomputers.

The mighty mages of the Tri-suns strive for supremacy in a
fearsome battle of skill and strategy!

DRAGON RIDER
Car. you desiroy the enemies from the sky before your fiery steed
runs out of pulf

STAR TREK
A full wersion of this classic game, for.the Dragon; features Faeey

YULCAN NOUGHTS AND CROSSES
Pt your wits against the Dragon or your friends in this three-
dimensional game of logic!

TANKS!

Variable wind and terrain make this exciting two-player game a £<5

challenge for everyone!

A selection of games for all the family, including Blackjack,
Donkey Derby, Kingdom, Moughts & Crasses, Lunar Lander ;I,ﬂde_a-
Hunt the Wumpus!

Queen, hyperprobe, time travel, tractor beams and more! £

E-

|
i

iJ

PR SHFTRARE

EEEwmcro (a&s)

* NEW * SPACE ADVENTURE (Mode I} Machine Code - Model
B only £E
Our best seiling game for the Atom now re-writlen and
enhanced for the BEC. Intriguing mixture of Space Inwadars,
Maze and Adventure.

MIDDLE KINGDDM (Mode 7) Basic ¢ Machine Code. 2]
Criginal real time adwventure with ever 300 rooms to find and
explore. Fightl [or avoid!) the many different monsters and
rétrieve the lost treasures of Hylem. Many different scenarios
and characters.

SPACE INVADERS [Mode 5] Mschine Code. it
Fast action, full-feature wersion of this popular game. Out-
standing high resclution calour graphics plus ssund.

REVERSI and COMOKO (Mode 5) Machine Code. i
Response time under one second for the first 3 levels. Many
features, graphic board, problem soiving, etc. Both games
are very absorbing and challenging.

GAMES TAPE | {Mede 31 Machine Code. iz
Maving Wall Breakout, Snake and Hunt are fasi moving
addictive games, wery colourful. Three guality games for the
price of one.

MICRO MAN (Mcde 2) Machime Code - Model B only - Fast
moving, excellent eslour graphics with sound. 8

* MEW * Now awvailable. Word Processor pachage only £13.35
Written in machine code for speed and wersatility. Easy to use
with full en=screen editing and justification (more useful and
powarful than o text editer], insert, delete, move, copy,
variable tab setting, margins plus many more features. Complete
with instruction manual., Large SAE for further details.

All programs supplied gn quality C-15 casseties. Al prices
are inclusive, no extras. Buy any (w0 cassetles and deduct
El from wtal. SAE for catalugue.

m saftware also available. Space Adventure invaders,
Air Strike Only £6 asch. SAE for details of sur full range.

PRO SOFTWARE BlB]C,

OREREDFMNEMEEWRC]
I 0 3 Y 53 8 2 ) o [
L)L TR EoIEIC]
WelsIFI Icle][Al o [m][cl[A] W]
OOl E2) sl 10

L MAIL ORDER ONLY |
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FOR YOUR MICRO
COMPUTER NEEDS

H MICRO COMPUTERS

B ACCESSORIES

B PERIPHERALS

W EXTENSIVE BANGE
OF SOFTWARE

B WIDE BANGE OF
BOOKS & MAGAZINES

B IN HOUSE AFTER SALES
SERVICE DEPARTMENT

HE HEEEEEENEEE EEEES®S
STOCKISTS FOR APPLE OSBORNE.NEVWERAIN ETC

Lion iTlicro Computers
THE SPECIALISTS

Lion House. 227 Tottenham Court Road. London WP OHX
Telephone: D1-5807383 & 016371601
“- Telex: 28334 Lion G

| Dpen8to6 Mon-Sat A= DR

ey
Uity

=/

Z4

o

ZX81 SOFTWARE 2ZX81
SPECIAL OFFERS

PACK1 GAMES (Savef5.60). ... .. £12.00

TEST-MATCH + FOOTBALL-LEAGUE + STOCKMAHKH
‘;:3 QHRD;ES-MAP. These are serious games, using the full

PACK2 GRAPHICS (Savef7.85)........ £12.00

VIDEQ-VIEW + VIDEQO-SKETCH + VIDEO-GRAPH
Our high acclaimed series of graphics programs.

PACK3 BUSINESS (Save£3.90) ... ... £12.00

VIDED-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 ilustrated catalogue send S.A.E. (87 = 67)

Immediate delivery.

VIDED

SOFTWARE LIMITED

STSAE LANE
KINVER
STOURBRIDGE
WEST MIDLANDS
DYT6EG
ENGLAND
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Measurement and Control with your

ZX81

and our proven ANALOGUE PORT

Already many in use in industry, education, hospitals, labs.,
agriculture and the home. Now extremely low cost control
operations and even robotics become a reality.
The AMALOGUE PORT plugs directly into your ZX81 and offers

* 8 separate analogue voltage measuring inputs

® 8 switching outputs for relays, LEDs, sound output.

* Amplifier for mV sensitivity on one input channel

= 6 control lines for further expansion

+ Stackable connector for RAM pack, printer

* Self contained, no extra power supply etc. required
Thermameters, light sensors, microphones, joysticks . . . in fact
anything which produces a varying voltage, resistance or current
may be connected directly to vour ZX81 via this port. A
Comprehensive manual is included which assumes no previous

expertise.
only £29. 95‘ ready built and tested

*** Return of post delivery ***

ZX FREQUENCY ANALYSIS SOFTWARE (Fast Fourier Trans-
form) on cassette and with manual £15.20

Make cheques payable to:
UNIVERSITY COMPUTERS
5 ST. BARNABAS ROAD,
CAMBRIDGE CB1 2BU

Delivery return of post on all items (except EPROM prog.).
Official. trade, bulk orders accepted. Please add £1 p&p to cost of
order,
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'WORD PROCESSIN
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“FORTHE VIC

The introduction of Worderaft 20 for the VIC brings
the benefits and advantages of full scale word
processing directly to the general public.

Until now only the business world could afford word
processing systems but this amazing price
breakthrough makes it available to everyone.
Wordcraft 20 comes on a cartridge ready to plug
into the back of the VIC. Included in the cartridge is
an exira 8K of RAM that is also available for use
with other programs — so not only do you get a
word processor but you also get a memory
expansion thrown in. The system also comes with
complete documentation catering both for the
inexperienced user and for those already familiar
with Wordcraft 80.

Just look at these features:

* Full use of colour and sound.

* Full compatibility with VIC 1515 printer, parallel
printers or RS232C serial printers.

* Full control over margins, document width, tab

s ———

\/\/OQ@C e

stops, decimal tabs, justified output, multiple

copies. Complete control of the final output.

* Automatic underlining and emboldening.

* Full screen display with automatic paging. - e
* Full storage and retrieval facilities from disk and —
tape.

* Full compatibility with Wordcraft 80.

* Name and address capabilities — including

labels.

* Full document merging facilities.

Wordcraft 20. The package that the VIC user has
been waiting for. A word processor of proven

guality at a low price.

For the first time ever, every home can have one.

~anclisgenie ~

Worderaht 200 £125.00 inc. VAT and p&p. kva:lame frorm all VIC dealers or direct from
Audiogemc Lid. PO Box B8, Reading, Berks. Tel: 0724 586334
Wordcrait 20 is copyright P.L. Dowson 1982,
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KAYDE Electronic Systems Ltd
ZX KEYBOARDS FULLY CASED

ZX81 WITH REPEAT KEY N EW
This is a highly professional keyboard using
SPECTRUM

executive buttens as found on top guality

computers. It has a repeat key and comes

complete in its own luxury case. This is a
This is a highly professional keyboard, taken
from our World Famous and well proven B1
keyboard, it has been redesigned to comple-

genuine professional keyboard and should
not be confused with toy keyboards current-
ment your ZX Spectrum.
BUY NOw BEFORE THE RusH £37.95

ly available on the market.
As reviewed by Tim Hartnel
ZX Computing/Interface £37. 95

P RAMPACKS %o’ e,
1 MASSIVE ADD ON MEMORY

MEMORIES YOU 64'( £7z‘95 Up grade vour_Speclrun_'L now ta 48K, Just add our 3_2K
CAN RELY ON S e o o ey T e g L

16K £29.95 £48.95

ZX81 4K GRAPHICS BOARD FLEXIBLE RIBBON CONNECTOR

The KAYDE Graphics Board is probably our best accessory

yet. It fits neatly inside your ZX81. It comes complete with a Ips IMTNSTOARE of HANEESCk tay
pre-programmed 4K Graphics ROM. This will give nearly 450 IN/OUT PORT £10.95
extra graphics and with the inverse makes a total of nearly MOTHER BOARD
nine hundred. :

Complete with 5 volt regulator £18.95

The KAYDE Graphics Board has facilities for either ZK of

RAM (for user definable graphics) 4K of ROM or our 4K Tool
Kit Chips that will be available shortly. All the graphics are
completely software controlled therefore they can be written 1 GK GRAPHICS BOARD

into your programmes. Here are a few examples: SOFTWARE

A full set of space invaders — Puckman — Bullets, Bombs —

Tanks — Laser Bases and Alien Ships PECKMAN The only true ZX version of the popular arcade
NO EXTRA POWER NEEDED £29.95 game.
SPACE INVADERS The best version available anywhere.
All Hardware comes fully built and tested and complete with CENTIPEDE “In all | think this is tt‘se best presﬁnled moving
a 14 day money back option graphic programme |'ve yet seen” — Phil Gar-
s —— — —— — — v —— — . ——— ratt, INTERFACE £5.95
Graphic Software can only be used with a Graphics board EACH
tte tem pri Total |
I ity m msrmce 1 }
I ZX Spectrum Cased Keyboard's 37.95 i ] 1 6K 81 SO H-WARE
I ZX Spectrum 32K Rempack 48.95 | I CE NEPEDE “In all, | think this is the hesé presented moving
ZX81 Cased Kavbaard with i 27,95 | grap ic programme I've yet seen” Phil Garratt — Interface.
I L S P Y I 3D/3D LABYRINTH A cubit maze that has corridors which
| ZX81 64K Rampack 72.95 | may go left, right, up and down. £5.95
I Z%81 16K Rampack 2898 | 4K Tool Kitfull of utilities to aid the programmer in construct-
I ZX%81 4K Graphics Board 2995 | ing and de-bugging E. PROM version for use with graphics
2X81 Flexible Ribbon Cannector 12.95 BN £3.95
I 3 1
I
ZX81 Mother Board 1895
l ZX81 Infout port 1895 I Vlc-zo SOFTWAHE ¢
l 2ZM81 16K Graphic Software 5.95 | THE KAYDE VALLEY Othello &
] ZX81 16K Software 5.95 I The ultimate in Plus many more. é
| Vic 20 Software 7.95 I adventure games VIC 20 dealer £7.95
I Name of Software +php I
I I SEMD FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.
I EI_ _a_n.c.i?_sie_é_r..k.\_eque‘poslal. order payabie to KAYDE Electronic Systems Lid,, for 1 m WHY WAIT TO PAY MORE ﬁ
*Please charge to my Access/Barclaycard Trustcard account no. FAST IMMEDIATE DELIVERY [
P, deleta/ 1
| et e O | e | S ti] I Post To KAYDE ELECTRONIC SYSTEMS LTD
e Festp™ | Dept THECONGE, GREAT YARMOUTH
| = NORFOLK NR30 1PJ
TmEmEml e
Addrass ‘Telex 957247 CHATCOM G
| 05 0 e o o S | Don'tforget you can always order on the telephone with your
i |

Pleaag allow £1.50 PEP for all Hardware 50p for all software {Dept Yl

credit card Dealers welcome
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SPECTRUM 48K : ZX81 16K
SIX PART ADVENTURE

BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

The ultimate rele-playing advenwira for the SPECTRUM/ZXE1.
You can become a warrior, elf or wizard on a guest to find and wse
the rings of creation: to destroy the Black Crystal and defeat the
Lords of Chaos. Held within six programs fes a land of fabulous
treasures and mythical monsters. Journey through the land of
Beroth, e:(prore the castle of shadows, descend into the
Shaggoths lair, search for diamonds in the sea of sand but beware
of sand sharks! Confront the fire demon in his temple, battle
against the Lords of Chaos and win your way ta the Black Crystal.

By splitting Black Crystal ino six programs we can provide more
varety and detail than any other adventure for the Sinclair
COMmpuUTers.

Real time monster banbes. Supearb graphics. Save game feature.
All six paris are supplied together on cassette, boxed with
inatruction bookler.

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 STAUNTOM RD, SLOUGH. SL2 1NT.
Pliase sind me: Black Crystal for my,

O Spectrum 88K, . .o eame e £7.50
[ ZX816K. . E7.50
!snclusaachequa"pnmlu.rd-arEpavabﬁ:toCsrne[lSof‘nvam]fan

ZXE1 IS

from

J.K. GREYE SOFTWARE LTD

THE NEW GENERATION 50F TWARE AOUSE

*Without question the finest machine code games available
J.N. ROWLAND Product Manager for W.H. SMITH.

GAMESTAPE 1 for 1K onrgﬂ.ﬁ
10 Games incl. ASTEROIDS, UFO, CODE, BOMBER
GUILLOTINE, KALEIDESCOPE, etc.

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

We've done in Tk, games which some of our competitors
require 16k to do!

GAMEGTAPEZM1§K pEES———— T

ARFIGHTER Superb machine code Space Bafile. Set
CIQIIF\S! a background of twinkling stars, with stunning
wplmians - il you can hit th engmy|

'CH:J move the Pyramid? Maks a mistake and

llw"o@llwscl A Thinkers game.
AHTIST The ultimate Graphic Designers aid. B Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, ete.

GAMESTAPEIfor 18K only£4.96
SCATACOMBS A Muli-Level Graphice Adwentwore, Each
level can contain up to 9 Rooms, 8 Passages, 7 Monsters,
Food, Gold, Traps, Phanmms an Exit [ the next lovel),
and there’s an infinite number af

NOTE. This is NOT one of the necessarily limited taxt
Adventures a5 sold elsewhere. | e
“An excellent addictive game which will keep you amused BRC
for hours.”. . . . COMPUTER & VIDEQ GAMES.

GAMESTAPEAfor 18K only £4.95
*3D MOMNSTER MAZE The Game to Top All Others.
Unbafievable Graphics! Can you find your way through the
Maze? The EXIT is there somewhere, but then so is a T.REX,
and its after YOU! All in 3D (the T.REX will actually run
towards you in full perspectivel), you've never seen anything
like this batoral

“30 MONSTER MAZE 5 the best game ! have seen for the
ZX81% . . . COMPUTER & VIDED GAMES

“f [ had to choose fust ane programme [0 impress an avdience with the cipabiities of
the ZX81, then J.K. Greye's 30 MONSTER MAZE would be the one without doubt™

- I COMPUTING “Eniant, bellant, hallant!™,.. POPLILAR COMPUTING WEEKLY

B0 T A

GMESTAPEEhr K ____ onlyf496

DER The Ultimate Space Game. Super fast
Machme Cod': 30 version of the Arcade favourite. You have
0 Sl your home planet from the marduding Alien Spacecraft.
This is all in 30, your viewscreen shows you the view out
of your fighters cockpit window. The backdrop moves when
you turn, or fly up or down (8 flight directions), just as if you
were really flying it! But then YOU ARE! The Enemy Saucers
will actually zoom towards you in 3D, and shoot you if you let them! Your display
includes Score, Shield Strength, Altitude, Proximéty, Forward Radar and your viewscreen,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
Plasma Blasts, vour Photon Beams, up t0 4 Enemy Saucers and of course its all in

full 30!
MAnother 30 winner”. i e JBINCGLATR USER

GAMESTAPE 6 for 1K only £1.85

THEE 88T
*BREAKOUT Super Fast Full Screen Display Game. Your
all time favourite with an addad twist. See how much Momey
YOUu can win and walch the pounds convert to Dollars. All
e in Maching Code for Fast Action with 3 Speeds, 2 Bat Sizes
and three anpgles of rebound! The best BREAKOUT ardund
and at this price you can’'t go wrong!

WHICH MICRO & SOFTWARE RE WEI-!-)

.\LTM bast of its king™

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and U.K. P. & P.
(Add appropriate Postage on Foreign Orders). Chegues/P.O.s to

J.K.GREYE SOFTWARELTD

Dept YC 16, Brendan Close, Oldland Common, Bristol BS15 60E

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY
TEL: 01-930-9232 (8 am - T pmj

DIRECTORS R. CARNELL. 5. GALLOWAY
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If you prefer 10 see before buying, our range of GAMESTAPES
are stocked by the following stores.

BUFFER MICROSHOP 374A Streatham High Rd ., London SWH18:
GAMER___ 24 Gloucestar Rd., Brighton;
GEORGES 89 Park St., Bristol, Avon;
MICROSTYLE 24 Bel lueﬂerc Lansdown Ad, Bath, Avon;
MICROWARE 131 Melton Fld Leicester;
SCREEN SCENE ___ 144 51. Georges Rd., Clseuennam_ Glos;
WHSMITH ________ Over 20FComputer anc.h
ZEDXTRA 5 School Lane, Kinson, BOumemouth Dorsat;

TRADE & EXPGHT ENQUIRIES WELCOME
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graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £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 ZX81 remains 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 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

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.

et 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 £60.

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 cassetterecorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers waorldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou're a beginner or a competent
programmer, you'll find them both ofim-
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.

SinclairZX Spect

16Kor48K RAM...
full-size moving-
key keyboard... |
colour and sound...
high-resolution

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 variable
pitch and duration.

® Massive RAM—16K or 48K,

® 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
cangenerate 40 characters perline
orother settings.

@ High speed LOAD & SAVE=16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC-
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
reportcodes.




! RS232/network
interface board

This interface, available later this
year, willenable 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 designedinto the
ROM.

ZX Spectrum

Available only
| by mail order
'|and only from

— | [ — [

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GUIS 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
ASCIl character set-including lower-case
characters and high-resolution graphics.

Aspecial 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 9 lines 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 forthe ZX Spectrum, are setto
change the face of personal computing.

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

The transfer rate is 16K bytes per
second, with average accesstime 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 onthe
Spectrum.

Aremarkable breakthrough ata
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.

Fo: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Drd;]

‘ Qty Item W Code ItemPrice Total !
£ £

| Sinclair ZX Spectrum—16K RAMversion 100 125.00 |

| Sinclair ZX Spectrum-48KRAM version 101 175.00 |

| Sinclair ZX Printer 27 5995 i

Printer paper (pack of 5 rolls) 16 11.95

| Postage and packing: orders under £100 28 295 |

l _ordersover£100 29 495 |
Total £ |

I Please tick if you require a VAT receipt [

| *| enclose a cheque/postal order payable to Sinclair Research Ltd for £ |

| *Please charge to my Access/Barclaycard/Trustcard account no. 1

*Please delete/complete {Sh Ll | [ ] |
! asapplicable \
1 \Signature == ' ‘
PLEASE PRINT

‘ [Name: Mr/Mrs/Miss | | | | | [ e e ) e ]

| (Adaress | [ = By e W= |

[F IS S T S e |

‘ fei] [ R et V] ] [ ] | yocsen | I



ZX Spectrum software: how good and how soon?

The ZX Spectrum uses an enhanced
version of Sinclair BASIC, fast becoming a
world standard, and unlikely to be super-
seded. Unigue features, such as one-
touch keyword entry and syntax check and
report, are increasingly attracting
software originators.

Building the software library is already
far advanced, and a complete catalogue
will be available in the next few months.
Subjects will include sophisticated
games, education, 'housekeeping’, and
business management. The more

- N @ baEDDND

The Sinclair ZX $pectrum can handle sophisticated games This major advance In computer technology maintains
complex packages can, of course, programs with high-resolution colour graphics and sound. Britain's world-beating position in the field of personal
be used to their best advantage with the full COMEREEA.

48K RAM version of the ZX Spectrum.

COANEREHORF CHMOCE. LTO.
Manthiy cakings 1082
(1. 0]

e300

| | o — ||

A MJ J o .o mND

Arange of business software will soon be available, covering This second generation of Sinclalr personal computers

both specilic applications (eg steck-controf and payroll) and demaonstrates continuing commitment. Advanced

general business management systems (eg malrix models). tachnology made the ZX80/81 family a price breakihrough:
advanced technology makes the ZX Spectrum a
Breakthrough in price and performance.

Elegant, effective, unique—the ZX Spectrum design.

‘Less than half the price of its What may not be so obviousis thatitalso  supported by a VERIFY facility.
nearest competitor—and more powerful.’' provides more power. ‘And it employs a dialect of BASIC
‘The ZX Spectrum has more usable (Sinclair BASIC) already in use in over
‘These two pictures show how it's RAM, and higher maximum RAM. 500,000 computers worldwide.
done. On the right is the PCB from the ‘It offers twice as many colours on the ‘We believe the BEC make the world’s
BBC Model A Microcomputer. On the left screen at any one time, plus a colour best TV programmes—and that Sinclair
is the PCB from the ZX Spectrum. brightness control. It also offers user- make the world's best computers!
‘It's obvious at a glance that the definable graphics. —Clive Sinclair.
design of the Spectrum is more elegant. ‘It has data transfer rate 25% faster,

Above left: internal layout of Sinclair ZX Spectrum.
Right: Internal layout of BBC Micro Model A.

The illustrations are to the same scale, and
demonstrate the rate of advancein
microcomputer design. The ZX Spectrum uses
just14 chips to provide more power and more
user-available RAM.




This is a book that will allow you to make
the most of the ZX Spectrum — a book
that will lead to you ‘expert programmer
status within weeks.

There are two major sections — the
first for those who have no previous
experience of computer programming,
and the second containing advanced
material for really powerful
programming. All sections of the book
make good use of the full eight colours,
sound generation and high-resolution
graphics. You're also shown how to
make the most of Sinclair BASIC
features such as DEF FN, SCREENS,
MERGE and FLASH.

Key features of ‘Programming

Your ZX Spectrum’

@® Using the colour effectively —
BRIGHT, FLASH, INVERSE and
maore.

® Sound — there's more to the BEEP
than meets the ear.

@ Finding your way around the
keyboard, the use of every keyword,
command and function.

@ High resolution graphics — how to
use them for stunning displays, how
to create your own version of the
famous arcade game ‘Pacman’ with
user-defined graphics. -

@ The ZX Spectrum has the full ASC11
character set and this book includes
a word processor program to make
best use of it.

@ The Spectrum LOAD and SAVE is
highly reliable, and the MERGE and
VERIFY features increase its
flexibility. Programming Your ZX
Spectrum outlines simple ways to
ensure you never lose a program.

The book

you’ve been
waiting for!

Tim Hartnell's previous books have been warmly welcomed by the computer press:

“ . This is undoubtedly the book to read . . .” Personal Computer World
“ _ . A book to be recommended . . .”Computing Today

234
PAGES!

The ZX Printer

All program listings are dumped
direct from the ZX Spectrum, so all
programs are guaranteed to run.

The Microdrive '

An appendix to this book details the
commands needed to use your ZX
Spectrum with the Microdrive
microfloppy so you'll be ready when it
comes on the market.

Interface,

Dept. ¥C

44-46 Earls Court Road,
London, W8 6EJ

e N I R R i

Interface, 44-46 Earls Court Road, London WE GEJ
Please send me the following:

{ ) Programming Your ZX Spectrum — Hartne!l\Jones
£

Getting Acquainted with your ZX81 — Hannell
£5.95
Mastenng Machine Code on your ZX81 — Baker
£7.50
{ ¥ 20 Smple Electronic Projects for the ZX81 —
Adams £E45
34 Amazing Games lor the 1K ZX81 — Gourlay
£4.85
49 Exploswe Gamesforthe Z2X81 — edited Harinell
£5.95

(

YOUR COMPUTER

- S

£4.95
BBC Micro
5 () LetYour BBC Micro Teach You to Program —
Hartnell £68.45
( } The BBG Micro Revealed — Ruston
£7.95

- e e N e S EE W SR R e e e

Interface
Publications

The UK’s leading
publisher of
proven
microcomputer
books

{ ] Pascal for Human Beings — Ruston

Totalenclosed £ e e EE R TRE

MNama _

Address _ e
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ﬁeet some 9f thg "
best brains in Britain

Nowom
omputer

QI =™
BELLE VUE, MANCHESTER
NOVEMBER 25-27 1982

Opening Times 10am-6pm each day

Y YOUR COMPUTER AND PRACTICAL COMPUTING




computing, home computing, small business systems and associated
software, through computer books to video games, with a special
aftraction being the ZX 81 Sinclair Village. So whetheryoure a
businessman (or woman) who needs fo keep up fo date with the

latest developmentsin this fascinating field, a die-hard computer
enthusiast, orsimply inferested in the subject, you'll find what you're
looking for af the Northern Computer Fair

Ticker prices at the door are £.2.00 for adults and £4. 00 for children under 16,
but special party rates are available for 20 people or more with the organiser
admitted free. For more information contact IPC Exhibitions, Surrey House,

1 Throwley Way, Sutton, Surrey SM1 4QQ. Tel: 01-643 8040.

3 | \

| The brains we're talking abour are the printed circuit, silicon-chip variety /

| and you'll find them (thinking hard) in the vast range of exhibifs af The \
‘Northern Computer Fair. The show covers the fields of personal \

HALF PRICE ADMISSION VOUCHERS forreadersof JOOR

I I I S S .- N - EEE EEE S S . - . -
:"‘2’< g 7 adult-l :- HE = :I:H.d-:
| Northemn 10 . Northem  “sor !
| (omputer '\ (omputer ,
§ ,-'6”' e il Ir === f
i Cut this coupon and il Cut this coupon and i
exchange for half-price exchange for half-price
g ticket at the door. <1 ticket at the door. i
| Y W W L------------J
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LET ACORNSOFT OPEN THE
DOORS TO
YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. They know
better than anyone the capability of
the machines, they know how
to get the very best from the
hardware. And they have :
produced a range of exciting _ils
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

| Please rush me my free
literature from Acornsoft.

ring 01-930 1614 OJAwm [BBC Please tick
1 4 e ¥

FORTH and LISP. Striking colour, bl Dgf” g’fifg ey Name

amazing sound effects and powerful 91 iy L ELACDISOR GO
graphics are all used to the full. And it~ 8¢t the best from our machine and I Address
does not stop there. There is a open the doors to your imagination.

- . s % Acornsoft and Atom are registered
Cmplecorgcoluma | SSTEERATIOSRT,
X - ivis.

i ACORN
Just clip the coupon or write to

us and we will rush our catalogue 4A Market Hill,

Postcod
absolutely free. Can't wait for thepost  CAMBRIDGE CB2 3N). | e

There’'s only one thing that can
help you get the best out of
your BBC Micro . . .

/‘555&;\&&

The only non-commercial independent
National BBC Microcomputer User group

fee s SR =l

e e e e e e e e e e e e e e e e e

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.

MName: o
Sxdelrass el P, (SRR P S SR S bt e o s b o

Please make all cheques/postal orders payable to Laserbug and send to:
LASERBUG,
4 Station Bridge,
Woodgrange Road, Forest Gate,
London E7 ONF.

s EaE L
I
1
I
i
b e e
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ATOM — BBC — DRAGON 32

TWO NEW ARCADE GAMES
FOR THE ATOM

PAINTER

A superb wversion of the

popular arcade game. Fill in

the sguares by guiding your

animated man around the

grid. Beware the "meanies”

as they try 10 knock you off

the girders.

12K RAM Priced at anly
£6.90

TORPEDO RUN

Anocther fantastic high
resolution (clear 4) real time
game for the “Atom”™. Can you
complete your mission and
destroy the enemy comvoy? Wil
vou return to a heroes’ welcome
or is Davy .Jones’ Locker your
final resting placs!!!

5K Text

6K Graphics Price £6.75

ATOM HARDWARE
UTILIKIT

FOR JUST £18.40 ADD 22 BASIC
COMMANDS AND FIVE
FEATURES!! TO YOUR ATOM
(SUPPLIED FULLY DOCUMENTED
0N 4K EPROM)
COMMANDS Read; Restore; Data;
Tone; Key X: Clr; Disassambla; On
Error; On Escape; Var, Hex: At List
{controlled list with up & down scroll
facility); Renumber; Find, Search &
Replace; Auto; Delete; Block Maove;
Cold; Warm; Fast: Slow.
*1200 BAUD CASSETTE
OPERATING SYSTEM
ADDITIONAL FEATURES
Visibla Load/Save; Audio indication
of successful Load/ Save; Extended
Lines lie up to 208 characters per
linel; Auto Repeat on all keys lexcept
Break & Lockl: Auto list of line when
an ermgr GoCurs.

OMN AN EPROM BOARD
If you already have an Eprom fitted
we supply 4 way and 6 way add on
Eprom board, controlled by
software.
Prices 4 = E20.70
6 = £26.45

SPACE PANIC

This is the most brilliant
reproduction of an arcade game
ever seen on the Atom. It's
addictive, it's fast, it's a game
the whole family will enjoy.
Clear the building of monsters
by digging holes in the floors to
knock them through. Try it!
You too will be hooked by it.
12K RAM Priced at only

£6.90

“ZODIAC”
ATOM ADVENTURE
WIN £100

Following the success of our 1st
Adventure Competition (winner
shown below), we have
launched our second Adventure
Competition (we have doubled
the prize money as well).
“Zodiac™ 15 your greatest
challenge yet from A&F. Solve
the problem of this Astrological
Adventure and you could win
£100. Closing date 30 Nov 82
Full machine code program
regquires 12K BAM.

Price £6.90

MICRO-LINK

NOW OPEN

OTHER ATOM GAMES
(ALL 12K RAM)
Death Satellite £6.90
Cylon Attack £6.90
Minefiald £5.75
Missile Command £6.90

Polaris
Pontoon
Escape

A & F's SHOWROOM & OFFICES

£4.75
£4.75
£5.75

NEW
BEBC MOD ‘B’

FROGGER
This is as good as any other
software “Arcade” game
written for the BEC Model
‘B’. If you have played it in
the arcades save your
money — after 35 games
you will have paid for this
superb reproduction of
Frogger.
BBC Model ‘B°  Price only
£6.90

OTHER BBC TITLES
Early Warning — BBC
Model ‘B £6.90

DRAGON 32 DEALERS

WE HAVE A WIDE RANGE OF
SOFTWARE AVAILABLE FOR MOST i i
POPULAR MICROS. CALL IN AND SEE 2% cae

830 HYDE ROAD, MANCHESTER M18 7JD Model ‘A’ £6.90
TEL: (061) 223 6206

E -ﬂ 830 HYDE ROAD

ADVENTURE COMPETITION 1 MANCHESTER
Answers 1. A.F.S. Enterprize MI18 7JD

. z . 24 hr Accesss/Barclaycard
2. Operation of Transfer Cabinet service [0B1) 223 6206. Al our

3. B.J.O.L. products are guaranteed for 12
MNumber of correct answers: 6 months and are in stock now.
Winner: Mr John Popplewell, glr ;Iirlce-s ln%ude VAT, qust &
a ackage. verseas clients
Didsbury M2D DEA. ) please add 10% P&P.
Judged by: Your Computer Magazine and
Mr M Fitzgerald, Director A & F Software.

Lunar Lander — BBC
Model ‘B’ £6.90
Road Runner — BBC

ALL ORDERS TO:
A & F SOFTWARE
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ZX81 & 16K

THE TOMB OF

I

|

DRACULA!

8D HORROR aoventure came:

Occupying over 13 %K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to 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 ... See them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your dare! 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-lustt 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.0. or cheque to:

MOVIEDROME VIDEO (DEPT. YCB6)
19 Leighton Avenue, Pinner, HAS 3BW.

SNAKE.. HITCH-HIKER...REVERSI...

...CUBE.... ASTEROIDS... LOGOTI
KITS...

'MEMORY Kkr

Hitch-Hiker’ is a great adventure game based o
racters from the book "Hitch-Hikers Guide to

the Galaxy’. 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 ‘Restaurant 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!
=)

- THONiFoR LB,

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.
Purchase programs. £25

Bank Account, Sales and

Please specify memory size when ordering for your
ZX81.

All prices include VAT, Post & Packaging. For details
send S5.A.E. to:

TRANSFORM LTD.,
41 Keats Ho., Porchester Mead, Beckenham, Kent.
Tel: 01-658 1661

.

=

R

BEE

MICRO

QUALITY
SOFTWARE

A —

GALAXIANS (32K) £6.50

Fast action version of the popular arcade game. 4 types of
Galaxians (in 3 initial screen formations) swoop down individually
or in groups of two or three. 6 skill levels, hi-score, rankings,
bonus laser bases, increasing difficulty, superb graphics and
sound effects.

INVADERS (32K) £6.50

Superb version of the old classic arcade game with a few extras.
48 marching invaders drop bombs that explode and blow away
your defences and 2 types of spaceship flyover dropping large
bombs which penetrate through your defences. 6 lavels of play, hi-
score, rankings, bonus laser bases, increasing difficulty, superb
graphics and sound effects.

SPACE FIGHTER (32K) £6.50
Arcade-style game based upon features from DEFENDER and
SCRAMBLE. 5 types of menacing aliens fire at you and may
attempt to ram you in separate attack phases. Fuel dumps,
repeating laser cannon, smart bombs, asteroids, 6 skill levels, hi-
score, rankings, sound effects.

CENTIPEDE (32K) £6.50

Anocther incredible arcade-type game, featuring mushrooms,
snails, spiders, flies, and the centipedes of course. Excellent
graphics and sound. 6 skill levels, hi-score, rankings, bonuses,
increasing difficulty.

WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS Add 50p per order for P&P,

J

SUPERIOR SOFTWARE.

Dept. YC1, \/‘
%-ﬁf
|

A

6l sads Hoad, .:

Bramhope, Leeds.
Tel: 0532 842714

1A
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MICHAEL ORWIN'S ZX81 CASSETTES

he best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassette Two is very
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May ‘82 issue.

“| had your Invaders/React cassette ... |
was delighted with this first cassetts.”
P. Rubython, London NWIQ

*| have been intending 1o write to you for
some days 1o say how much | enjoy the
games on ‘Cassette One’ which you supplied
me with earlier this month.”

E. H., London SW4

*| previously bought your Cassette One and
consider it to be good value for moneyl”
Richard Ross-L angley
Managing Director
Mine of information Ltd

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassatte Two containg Reversi, Awarl, Laser
Bases, Word Mastermind, Rectangles, Crash,
Roulette, Pontoon, Penny Shoot and Gun
Command.

Cassette Two costs £5.

CASSETTE 1

{sleven 1K programs)

machine code: %
React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.
Basic:
| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen versions of
Invaders and Maze of Death, ready for when
yvou get 16K.

One costs £3.80.

CASSETTE 3
8 programs for 16K ZX81

STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards include
asphyziation, radiation,
escaped biological
specimens and plunging
into a Supernova.

STARTREK This version of the well known
space adventure game featuras variable
Klingon mobility, and graphic photon torpedo

tracking.

PRINCESS OF KRAAL An adventure game.
BATTLE Srrate&r game for 1 to 4 players.
KALABRIASZ orld's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lois of
functions including ‘Backstep’

SECRET MESSAGES This message coding
program is very txIp qexi jf.

MARTIAN CRICKET A simple but addictive
game (totally unlike Earth cricket) in machine
code. The speed is variable, and its top speed
is very fast.

Casserte 3 costs £5.

CASSETITE 4
8 games for 16K ZX81

ZP( SCHAMB LE |mﬂch|ne code)

Bomb and shoot your way 'thlough the

fortified caves.
GUNFIGHT INVADERS
{machine code]

(machine cede)

GALAXY INVADERS (machine codel
Fleets of swooping and diving alien craft to
fight.

SNAKEBITE (machine code)
Eat the snake before it eats you. Variable
speed (very fast at top speed)

LIFE (machine code)
A ZX81 version of the well known game.

30D TIC-TAC-OME (Basic)

Flayed on a 4 % 4 x4 board, this is a game for
the brain. It is very hard to beat the computer
at it.

+ of the B games are in machine code,
because this is much faster than Basic. (Some
of these games were previously available from
J. Steadmanl.

Cassette 4 costs E5.

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL (mai order onty piease

ARE YOU A Z2X81 USER WHO'S NOT

@ Each ECR81 comes complete with its own individual
certification tape, tested and serial numbered to prove your

machine reliability.
® Mains Operation only.
® Mains & DIN connector leads provided.
@ Certification of tape head alignment -
® Certified tape tension, torque and speed.

@ Fast forward and rewind tape search controls.

The ECRB81 is also stitable for Sinclajir ZX80

® Please allow up to 28 days delivery. @ The ECRB81 is

backed by our 14 day money-back option,

MONOLITH

electronic products

Tetephone: Crewkerne 0460 74321 Telex: 46306

£473°

Including VAT.
complete

height and azimuth.

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 ECR81 IS NOT SUITAELE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

Please supply me with:

T L S T e ———————

To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET

| Price Total | I

-ce=——_____(Qty:) Monolith ECR 81 Enhanced Certified Racorder(s) | £47.50
|

10 be used with my ZX81

{Each}
|

£2.50

Please print

Mame: Mr/Mrs/Miss. L

Prices include WAT £

|
Address i ; i .: ]
|

|

I

|

I

] ——

i I also enclose postage & packing per recorder
I

|

|

|

1_illii]f

l————- — — —————
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QCP-FORTH!

*FULL FIG-79 STANDARD
(NON-DISK)

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER

Farth, for those who are not already converts, is perhaps the closest yet
to the ultimate all-purpose computer language. [t is designed to be fast,
portable and extremedy flexible. A FORTH program consists, largely, of
definitions of new FORTH words, enabling a user to develop a unique,
application oriented, vocabulary. |t i$ even possible to alter the syntax
to suit your application [or just your style of programl).

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

Pack 1 includes: Space Torpedo, Reverss, M/C Life and more.
Paek 2 includes: Robot chase, Nim, Music, Mini Adventure atc.

UTILITIES PACK

Enhance your BASIC Programs with this set of useful machine code
routines.

GAMES PACKS . . . £6 each

UTILITY PACK . . . £5
***COMING SOON***
PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

Uuasar Computational
Paraphernalia o,

1e HERCIES ROAD - UXBRIDGE . MIDDLESEX

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 rmode,
choice of joysticks control. “An extraordinarily good program’
raves Boris Allan for Fopular Computing Weekly. We think vou
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-ler:gth 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 Microdrive 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 other
ZX professionals, and we used it to develop the above. £5.95,
ZX81 16K GULP Il almost identical spec to GULFMAN, £4.75,
ZXB1 16K to 84K 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.

All 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

SOUNDwithZX~81!

MAKE AMAZING SOUND EFFECTS WITH
YOURZX-81  pmmmemineey

&

£25.95  THE ZON X-81

# The ZON X-81 SOUND UNIT Is completely self-contalned and
especially designed for use with the ZX-81. It just plugs in —
no dismantling or soldering.

#® No power pack, bafteries, lsads or ofher extras.

#  Manual Volume Control on panel — ample volume fram built-in
loudspeaker.

# Stondard ZX-81— 16K Rampack or printer can be plugged into
20N X-81 Sound Unit without affecting normal ZX-81 operation.

# Huge range of possible sounds for gomes or: Music,
Hellcopters, Scl-Fl, Space Invadars, Explosions, Gun-shofs,
Drums, Planes, Lasers, Orgons, Bells, Tunss, Chords efc., or

o
g
&

volume of tones and nolse, all with envelope contral,

*  Eosily added to existing games or programmes using a few
simple “BASIC” lines.

FULL Instructions with many examples of how to obtain effects and the
programmes, supplied. Fully Guarantesd.

)]
; k
whotever you deviss!
@* #* Uses 3-channel sound chip giving programme control of piteh,

Access & VISA occepled

Fiing OchD 342 far
Immadiale despatch

ANIROG Gomputers

CO-OP CRAWLEY

VIC 20 AUDIO CASSETTE INTERFACE uees garphone and microphane sockets of
tha recorder - built and tested £10:50 - Motor control via mi~ switch £3 extra.

NEW RELEASE FOR VIC 20

SPACE RESCUE - Rescue the survivars stranded on a devastated star base. Blast your
way through fast moving debries 10 land, rescue and return 1o dock with maothar ships,
Action packed, solid machine code programme with hi-ras graphic and exiended screen
- £,

DRACULA, - Enter Dracula’s Castla befora he wakes up. Solva the adventure quickly
and drive 3 stake through his heart. Multiscreen - Hi res. graphic adventura garma [3K)

PACK OF SEVEN (VOL 1] - Valug for maoney games package for endxpandad VIC
£6,

PACK OF SEVEN [VOL 2) - Games for expanded [3K) VIC - £6.
SCRAMBLE (3K) - Full machine code programme. Seven vergions to complete with
increasing difficulty. Hi res graphics - £65.

We have probably the largest selection of software lor:

VIC 20 - SPECTRUM - BBC MICRO - DRAGON 32
—_—— e D - URAGON 32

Authorised dealers for Commedera - Bug Bite - Audiogenic - Uawa soft - Rabbit

Adda - Ask - Romic - Computer Aoem - Silversoft - Softec - GEC and Ay Many

athers;

See this hugs coflection of software and VIC 20 - COMMODORE 64 - and DRAGOMN

32 at our ROAD SHOWS on SUNDAYS - 12.30 to 4.30 5.m.

NOW 218T YE OLDE FELBRIDGE HOTEL. NR.EAST GRINSTEAD. SUSSEX,

NOV 28TH - THE KINGS HEAD HOTEL, CARFAX, HORSHAM, SUSSEX

DEC 5TH - THE PUNCHBOWL MOTOR HOTEL, REIGATE RD (A25} DORKING,
SURREY.

DEC 12TH - THE CHEQUERS HOTEL, BRIGHTON RD (823 HORLEY, SURREY

SEND S.A.E.FOR CATALOGUE. PLEASE STATE THE
COMPUTER TYPE
ORCER 2 OR MORE OF SOFTWARE FOR 7.5% DISCOUNT.
SPECIAL XMAS OFFERS

MAIL ORDER - Payment by cheque, P.0O. Visa or Access.

26 BALCOME GARDENS, HORLEY, SURREY.
TEL: HORLEY (02934) 2007,6083

 EN M
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THE ATOM MAGIC BOQK

By Mike Lord. A wealth of gemes and other programs:
storing spaach in your ATOM, converting programs written in
other BASICs, and many more usaful software & hardware
D Tt i e e A et e S e e ren e e et o M
GETTING ACQUAINTED WITH YOUR ACORN ATOM

By Tim Hartnell & Trevor Sharples. B0 programs including
LT e TR R R T R L
PRACTICAL PROGRAMS FOR THE BBC COMPUTER &
ACORN ATOM

By David Johnson-Davies

ATOM CASSETTES

Ve siock a sslection of the best: our latest being CAAD:
Muncher + Mancala + Target + LIFE 7K. 4 great programs
ON ON@ CAEHANTE FOr OnlY .o iuerecsasreasians iomnenesansens B B!

RAM FOR YOUR ATOM [Or other 1MHz 6502/68XX
machine)

16 or 32 Bytes; expand your ATOM ic 28 or 38K RAM_ ideal
for Word Processing. Chess programs & Business software.
Compatible with other Atom software & hardware including
the dise drive. To fit ingide the ATOM ar Eurscard rack
mounting. Some types run from a single =5V supply. S.a.e.
for details,

NEW!! ATOM ROAM BOARD MZ165 .. £35.00 inclusive
Aflows software switching betweaen up 1o 3 otiliny ROMs and
alzo 4¥ RAM fitted 20 you can lead your own "utility’
programs from tape or disc. Simple plugs inte sockens on
ATOM board.

All prices inclusive of UK. P & P & VAT whers applicable.
Overseas customars please add £1.50 surface mail.

TIMEDATA Ltd.

Dept A
57 Swallowdale, Basildon, Essex 5516 5JG
Tel: (0268) 411125 (Mon-Fri)

EXPLORING SPECTRUM BASIC

Mike Lord's latest book takes the reader beyond
the Sinclair Manual. It contains a wealth of
programs and explanations of Spectrum BASIC
programming techniques. Topics include writing
games programs, personal, business and
engineering applications, and utility programs.
Woerth far more than

THE EXPLORERS GUIDE TO THE ZX81
Mike Lords acclaimed book for the ZXB1
enthusiast. Includes games, business, engineearing
and utility programs for both 1K and 1BK
machines, an introduction to Machine Language,
with a list of useful ROM routines, hints & tips,
and hardware notes including RAM and I/O
circuits. “of the greatest value” (ZX Computing
review)

MASTERING MACHINE CODE

ON YOUR ZX81

By Toni Baker; 180 pages of immense value to
beginner and expert alike. .................. £7.50

All prices include UK. P & P = no VAT on books.
Overseas customers add £1.50 carriage per order.

TIMEDATA Ltd. pept A

57 Swallowdale, Basildon, Essax 5516 5JG
Tel: (0268) 411125 (Mon-Fri)

SIR Computers Ltd.

Agents for Acorn, Dragon and Torch Computers

BBC Microcomputer

i T o B bt b e o a £7at 10 )
Model & + 32KRAM . ........c.c.00u0 s s T £339.00
ModelB...... Lo e T e S LSS S S W L - £399.00
Model B + Discinterface . .....ovuveviveicacnanans £479.00
BBC Compatible TEAC Disc drives
Singletdise dmves e £249.00
B LT [ a1 Bt M S e i i e £459.00

Torch Disc unit
This is a complete package including a Z-80 processar, 84K
RAM, Dual disc drive and the CP/N operating system — fully
compatible with all existing CP/M software. Requires a disc-
upgraded BBC Model B.
Torchdiscpack.......ccoovun. ok M £1,149.00

Acorn ATOM
B ROM: 2K RAR T i £149.50
B ROM 121 BAM Do i ol iasmincaimts mom teierms il £179.00
1ZKROM £ 12ZKBAM .. oo s s £199.00
16K RO A RN e e £229.00
1B A POWer SUPPIY i sv vaniim s e e siv s win i EBAD0
ATOMDISCPACK - v vvvvinvmrnnninsans 5 o0 i A e £345.00
Dragon 32
D T 1 P b 5 i o e e P L ey e B £189.00
Dragon joysticks (pair). .. ..o ociiniiniinenias i E19.00

AN prices are inclusive of VAT

SIR Computers Ltd.
38 Dan-y-Coed Road, Cyncoed, Cardiff
Tel: (0222) 759015
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MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

EPROMS B500 Family MEMORIES
2708 Mp 6502 s 2114LP2 90p
2716+5V Wp 6520 Wp 2014450 85p
2732 Wp B2 35 4116150 40p
2532 ap 6532 520p  4116:200 88p
2764 1200p 65451 900p  4B1B2-5V  250p
4164-200 410p
6800 Family 780 Family 6116-150 3llp
6800 Mp  CPU 315 5518250 835
6802 3%p  ACPU 350p
B810 p  CIC 270p
8809 B0p  ACTC 290p
B850 ¥ P U0p
8821 1ilp  APID 350p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Government, Educational and Dverseas 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 4J2
TEL: 0223 210444 TELEX: 817672

As seen oh BEC TV “Computer Programme™

*BIG EARS * %%«

2
SPEECH G
INPUT K
FOR ANY Wl e
COMPUTER B

. IO
oH - RECOART

e

Hugely successful Speech Recognition System,

complete with microphone, software and full instructions. 49

BUILT TESTED & GUARANTEED ONLY £
PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
Vic 20; Micron, ZXB0/81, PET, TRS80, MZBOK, APPLE Il, BBC MICRQ

ZX80 2ZX81

MUSIC SYNTHESISER
+ 16 LINE CONTROL PORT

Play 3-part music, sound effects,

drums etc. Full control of attack, decay

and frequency. InputiQutput lines provide

control and monitor facility for Home Security, Robot Control,
Model Railway, etc. etc. Works with or without 16K RAM.

Add keyboard to make a live performance polyphonic synthesiser!
Full instructions/software included.
AMAZING VALUE AT ONLY £1 9'50 (KIT)

Extra 23 way connectors at £2.60

The “Composer’ Music Program (16K) £7.40 £25.50 (BUILT)

KiT£12
BUILT £18

COLOUR MODULATOR
RGB in, PALJUHF out (not for ZX)

KIT £45
BUILT £60

UK101/NASCOM COLOUR GRAPHICS

Ing. Madulator. Still the best selling system!

Please add VAT at 15% to all prices. All enguiries
Barclay/Access orders accepted by telephone S5.AE. plaasa

(o] H , Billeri Road,
\év.fl.%i\.fil Dower ot Bllericayhos
SYSTENMS

Essex CM13 35D
Ltd Telephone: Brentwood (0277) 810244
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(6 CORKSCREW HILL
WEST WICKHAM
KENT BR4 9BB

Mail order anly 14 Days delivery Prices
include VAT & P&P SAE for more details

MACHINE CODE
DEBUG/
DISASSEMBLER

=Enter, Run, Debug machine code programs.

P

Picturesque-

&

s Compatible with Basic.

#Breakpoints and Registers Display. Spectrum

s Disassembly to screen and/or ZX Printer. Monitor E? 50
eNumber converter — Hex/Dec/Hex. i

#1BK and 28K versions on one cassette + 30 page manual.

Spectrum
EDITOR/ ASSEMBLER £8*5'0

A POWERFUL & ESSENTIAL machine code programming aid

Major featuras of this cutstanding Assembler includa:

EDITOR with Auto Line Numbering: 40 Column screen display, tabulated into fields for
easy reading: 5 characier Label Names: simple Line Editing and Cursor Control:
SAVE/LOAD Text Buffer 1o casserre: outpul to ZX PRINTER.

TWO-PASS ASSEMBLER accepts s ZX80 mnemonics (plus many un-pubkshed
mnemeonicsl: Decimal er Hex numbers: simple arithmetic on cperands: Assermbler
Directives — ORG, END, DEFB, DEFW, DEFS, DEFL, EQU, DEFM.

WE CANNOT FULLY DESCRIBE THIS IMPORTANT UTILITY HERE. AND ASK YOu
TO SEND 5.A.E FOR COMPLETE DETAILS OF THIS AND ALL OUR PROGRAMS.

0]
-

16K & 48K on same cassete
with full documentation

BORDERS any siza, anvwhere on screen. SCROLL in #ll
£5.70
DATA FILES SAVE & LOAD Basic variables: Double Speed.

screen)| MORE POWER TO YOUR SCREEN
4 dirgctions. CLEAR and REVERSE PART OF SCREEN.
BBO bytes machine code for INSTANT RESPONSE. Bacomes part of Basic Frogram.

KIT 1 in all your BASIC Programs
FLASHING CURSOR anywhere on screen — simulates INPUT.
MACHINE CODE DEBUG/ MONITORS

[REMLOAD]
4K to B4K £7' m 16K to BAK £6- 95

=ENTER, RUN, DEBUG machine code
PrOgrams

=SAVE, LOAD, VERIFY at double speed.

=BREAKPOINTS and REGISTERS

oA version of ZX-MC without the
Save/LoadVerify facility.

sCompatible with Basic.

«CREATE A REM LIME of any length.

DISPLAY. #BREAKPOINTS and REGISTERS
sSelf contained — cannot be used with DISPLAY.
Basic. sCassatte plus 30 page manual.

s Cassatte plus 36 page manual.

AT

“WINGED AVENGER"”’
and

“RENUMBER"’

& SPECTRUM VERSIONS

="WINGED AVENQER"
=—rast and furious SPECTRUM version has SOUND and defined GRAPHICS. 7 LEVELS,
=1 WAVES, MOTHER SHIP, HIGH SCORE. Spectrum or 18k ZX81 at £4.50.

== DO NOT PASS GO
=——=REMAMED under protes:. A simulation of THE boest salling board Enmq You know ParkS=
=Lil|me;é16£uﬁllsl§s:. p 1o six playars all board faatures hnnﬂqnd by the ZXB1. No chesting =
=sllewed. £6.95. —

== TRADER JACK"
=—=An advantura trading game. Ard you an entrepreneur. Can you baat the systern. All the
==DECISIONS are ggm. Stend or Fall. Usas all but a few BYTES of 16k. Are you a8 good!
‘===88 you think| £5 85,

—.‘“ES%ATEET GAMES NO 1"

-——1 (] go@d mas on oné tape. Intanded for XMAS but reacy mrg Maost
===contain MA HINI?EODE, all mﬁpls ing. MacMaze, Gobler, Astra Defender,
== Vampires, Suicide, Minefield, Frogler, Startreker, Dictater and Bomber. Only 50p a
==g8ama. A good buy at £5.00.

="MENU"

==A directory program that site at the beginning of those cheaper C80/90's. When set up
ﬁsuu lias program ELLELSIEft‘Egg'IC;E on iﬂiﬁi Sand the EE‘NG'Td c;g :d: programa.
== yOou can a whole e onone tape a them .
=—Ar£3.50 0t wiifpa-,- for itsalf. £ B2 : il

=‘_'“Nhﬂf\f5l:‘ﬂ:r:_ RE IN Tm.gE'lnﬁk : £ } ]
==ot for the first timer. ZXB1 ta run a Th
===exiravagant game for the ZX81, Onl;-‘&'?cq‘? adwanture of around 60k. The most

== RENUMBER DELETE"
=M, CODE, & fas: and efficient program renumbers ail RUN's, GOTO's, GOSUB's,
==LIST’s, LLIST's. Ranumber or Dalete a1l or BLOCKS, Onily £4.95,

="ZX81 TOOLKIT"

== further festures sdoed to RENUMBER DELETE. Decimal M/CODE lcader, nandies
—=—=LABELS and TEXT, with EDIT featres. 1st REM Exgandar, imun:lyaxggnﬂ the 18t
==nREM ready for the LOADER to fill. MEMORY LISTER instant tgépln' of B8 BYTES and
OCATIONS. Page forward or back a1 8 singla KEYSTROKE. £6.95,

.B. These reguced prices only till XMAS, All ZX81 programs need 18k. Submissions
anted SPECTRUM OR ZXB1.

M.

A

0 OO

000000

WORK FORCE
140 Wilsden Ave., Luton, Beds.
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SINCLAIR ~22a255m"
COMPUTERS ==

UK prices ara shown first. The bracketed prices are export prices which include insured
air-mail pestage to all the countries of Europa including Norway, Sweden, Finland and
Denmark, For sverseas customers cutside Europe an extra £5 postage per item is
chargad.

2x31gf.'43.43 {£52). zx printer £52,13 (£61). zx spectrum 16K £152 (£160). 2x spectrum 48K
£202 (£210). zx microdrive n/a n/al. zx 5232 n/a (nfal. 5 printer rolis £10.43 (£16].
Aam packs:— 16K £26.04 (E31), 32K £33 [£41). 56K £48 (E51).

DRAGON 32 £193
COMMODORE COMPUTERS

Commodore 54 £299, Vic 20 £130. Kit 1o aliow the use of an ordinary cassetta racorder
£B. Vic 20 cassatte recorder £36,50. High resolution graphics cartridge £27.95. Vic printer
E175. We stock most accessories.

GENIE COMPUTERS :

New colour Genie £173.50, 16K ram card £44. Light pen £15. Accassories for Genie 1 and
Genie 2:— EG3014 32K F1B9. Disc drves single £199, dusl £369. Double density
convener £72. High resolution graphics £B2. Printer interface £36.

UK101 AND SUPERBOARD

32 x 48 display expansion Kits UK101 £3, Series 1 Suporboard £14, 32K memory
expansion board £60. Cegmeon £22.50. Word processor prog £10. Centronics interface kit
£10. Cased disc drives with DOS single £275, doubla £415. Stand alone floppy dise

controller EBS. 2

Buy any of the below and get a free intcrf:nc.,o.-kn'_ and word processor pragram for K101
or Superboard, Epson MXBOFT3 £349. Epson MXNBOTI EN9. Epson MX100/3 £429.
Seikosha GP100A £183. OKI Microfine 80 £235, OKI Microfine B2A £333. DK Microline
B34 £445. OKI Microline 844 £723.
5V POWER KITS
Fully stabilised 5V computer and TTL power kits. 1.5A £7.83, 3A £12.17, 6A E20.87.
SHARP COMPUTERS :
We can supply Epson MXBD and MX100 prrters to run direct from the MZBOK (i/o box
not needed} for £33 plus printer price. We also specialise in interfacing printers to the
MZB0, MZBOA and MZBOB bath with and without the i/o box.

SWANLEY ELECTRONICS

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

Tel: Swanley (0322) 64851
Postage £1 om Sinclair products (UK, £3.50 on other computers, £4.50 on ponters and
p on other orders. Please add VAT to alf prices. Officisl cradit and overseas orders
WalCOorme.

HILDERBAY LTD

Professional Software

In stock now

at Twickenham’s
official BBC/Acor
dealer & service

plus all the extras:

Printers + Monitors + Disk Drives
+ Cassette Drives + Software + Books

PLUS VIC-20 Cassette decks, games
cartridges, & tapes in stock!

Always available - a wide range of micros,
software, printars, peripherals and books
-send SAE for latest lists

TWICKENHAM

COMPUTER CENTRE LTD

72 Heath Rd Twickesham Middx TW1 4BW (01-892 7896/01-881 1612]

48K SPECTRUM SOFTWARE
NOW AVAILABLE!
Payroll £25
Stock Control £25

Tape recorder suitable for microcomputer use, aligned
and tested on computer signals £22 + £2 p&p
Hilderbay Loading Aid. Load your microcomputer
from tape first time, every time! f£5.95

HILDERBAY
SUMMER ZX81 SALE!

Beamscan (beam analysis) )
Payroli ) £13 each
Stock Control )

Optimax £20 until 21 September
Budget | & Il £9 (2 programs)

Time Ledger )
Critical Path ) £8 €ach
Financial Pack 1 |

Gold ) £5 each
These programs have been described and
reviewed previously (and we can provide
details).

Comprehensive project planning package (PPP),
comparable with software at five times the pricel
£138 (48K Spectrum or 48K ZX81: specify version).

All prices include VAT, and are post fee. Sale
prices are valid until 21 September 1982. Free
updates, comprehensive telephone and
personal support, and competition prizes are
not available for surnmer sale purchases.

Holdeo Ltd are no longer handling our advertising.
Enquiries, and orders: please contact us directly.

Hilderbay Ltd
Professional Software
8/ 10 Parkway
Regents Park
London NW1 7AA

Tel: 071-485 1059 Telex: 22870

{Our phone has been out of order for weeks: British Telecom
haven't even sent a repairman yet. We apologise).
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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 vou'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 yvou. We'll tell
vou 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 we'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 to every
interested enquirer. 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
you 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 cheque/FO) to:

DAVID HEARTFORD
91 High Street, Evesham, Worcs WR11 4DT

SUPPLIERS: If we haven't contacted you please write to us.

PC

Express
Programmes
Company
ZX 81 GAMES

Cassette 1, for 1k
10 games incl Destroyer, Kaleidascope,
Sub Chase, Star Fighter Grand Prix, Roulette etc,
O

Cassette 2, for 16k
3 games. 3D Noughts and crosses 2 versions.
one played on a 3x3x3 grid and ene cn a
4 x4 x4 grid cmcé)(:onnect 4,

Cable Extension Leads
For connection of ZX8l to TV, Cassetie Plaver.
Braided cable for protection from external interference.
2 MetreTV Cable £1.50 O7 Metre Cass.Cable £1.50

We otter very competitive royalties on quality programmes.
Send SAE for full details.

Prices inc. Postage and Packing.
Make cheques/Postal Orders Payable to:-

EPC,
Express House, City Road,
BRADFORD BDS8 8ER
West Yorkshire

COMPUIER

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Pleasesend me.................. Your Computer binders at£..................each.

| enclose my cheque/postal order for £........ e o made payable to IPC Business Press Lid.

AN S e e e Gt e e b e U SRR S G e e LR
A s e e e I e
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aUFTWARE

COLLECTON

All ZX81 owners can now load/save a full 18K in only 29 seconds TLD TR ST eace BS5 has got
= s = = = e program for you -
with the incredible Qsave hardware/software combination package e e S
from PSS 5 person looking for an efficient fifing system
— you need look no further than PSS —
Just look at these features: wee have the software you want . . .
i STAR PACK Includes ‘Maze Drag Race’
g . — quite simply the best arcade game
1. No hardware modifications are needed available, and “Ghost — o ExCiting HEw
2. No extra power supply is needed all machine cade action game. We
3. Qsave is compatible with your existing tape recorder ;'Egg‘gfqm‘?nfé“gﬁg;w G brogrein
4. Qsave includes a m:erlfy fe_a_ture to ensure successful saving that take the strain out of programming
5. Mo more wasted time waiting for programs to load or save — "ZX Compiler” will translate a large

subset of the basic commands and
‘Enhanced Basic™ will handig all your

Most important of all — Qsave is easy to use — simply plug the ranGmbaring, block. deledon etc In

Qsave amplifier filter unit between your recorder and the ZX81 (all seconds. An absolute must for the
= E DECOIAMIMETS AMONG You.
leads are supplied] — Then load the Qsave software before you load L e e e
a tape or key in a program. You can now save and reload a full 16K astronaut. Now you can have all the best
in only 29 seconds — ie. a data transfer rate of 4000+ baud e ﬂggeu“e_@?sﬁgf‘ggg; nciices
compared with only 2500 on the standard ZX81. Thikgunnir. Wi pay more?
; 2 : HOME PACK Why not make & real use
Revolutionise your programming now for the all oA your ;x‘s-‘;?_ '-"u'i_ah :r;‘i_s ﬁlack w:u;.?;et "
- = —i=, “Autofile’, ech s 3 haghly versatie an
inclusive price of only............ T £15.95 L-:ﬂ‘;lcssnt filing systermn and "Accounts’,

which does everything but pay your bills.

Stop Press: 64K version of Osave now available — £17.95 ldbeal programs for use with Qsave. Once
Please state version when ordering i it d !
NORMAL DELIVERY 7-14 DAYS FULL MONEY BACK GUARANTEE A oun ceograens ang 0435 onen ER A% ox

nwo or only £8.50 for any thraa.

SEND CHEQUE OR POSTAL ORDER TO:

PS S PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CV6 5FE.

Telephone Coventry (0203) — 667556

YOURICOMBUIGER

As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

o e e 5 S . e O e s o B - PR e e e e - e e -

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Please send me.................. Your Computer binders at£..................each.

| enclose my cheque/postal order for £.................. made payable to IPC Business Press Ltd.

B e e e e D e T
A S L e e e et s e Y eles s WA i s s e e e s e Sy
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5| ZX

electronics

ABACUS CONTROLLER

Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.

ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95

ZX81 CONTROLLER: Single switch selection of TALK,
SAVE, CUE & LOAD modes. Built in microphone/speaker for

1
Spectrum

ZX Spectrum games

1. ANDROID PIT RESCUE: Rescue the trapped miners before
‘they are trapped in the flooding mines.
2. ICEBERG: Steer your icebreaker through thickening pack-
ice to pick up survivors.

3. DESTROYER: Find and destroy the submarines before they
sink the merchant ships. Novel use of sound.

5. DOMAIN: Probably the best versions of “KINGDOMS" you
are ever likely to see.

4. BATTLE: Destroy missile sites while avoiding mines and the
enemy tanks that are out to get you.

All Spectrum games have User Defined Graphics, sound, full
colour and highscore.

ZX81 games

5. DEFENDER: A fast action machine code game with five
levels of play, on screen scoring and highscore.
6. AVENGER: Destroy targets on the planet's surface with
bombs and lasers while fending off guided missiles. Machine
code, five levals of play, time and highscore.
Games 1 & 2 on one cassette price £5.95 Y
All other games price £4.95 each including P&P.
All games are in stock and we guarantee to despatch them
within seven days. Money back guaraniee on all items.

a

ABACUS

186 St. Helens Ave,
'ELECTRONICS Swansea, W. Glam.
Tel: (0792) 50282

fast and reliable program naming and cueing. Price £9.95.

Allitems in this advertisement can be viewed before buying at the Buffer
Micro Shop, London.

Only available from Fiight Electronics Limited

1. Massive 64K memory.
2. 3 Display Modes:-
a] TEXT

7
b) 6 colour high resolution graphics féﬁ Dt o
cT

£ _£235

+ carrlage [£4.95) + V.A.T.

l'enclose cheque/P.O.fork...............

(53,760 pixel: 280x 192).
c)_16 colour low resolution graphics
(1,920 blocks: 40x48)
Sound via 8 ohm 2.25", 0.25 w speaker/amp.
6502 processor.
Applesoft compatible, BASIC.
Cartridges for ASSEMBLY, PASCAL, FORTH available
soon.
ACCESSORIES: 40 character graphics, 150 Ipm
Thermal Printer, Games packages, RS232C network
interface board, floppy disk driver, sound/speech
synthesizer board, and many more on the way.

FLIGHT ELECTROMICS LTD. Flight House, Quayside Rd. Southampton,
Hants SOZ 4AD. Tel: [0703] 34003/27721. Telex: 477793.

N[Oy
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A GOLDEN OPPORTUNITY
FROM
COMPUTER RENTALS LIMITED

Here at Computer Rentals, we want to see your ZX81 and Spectrum programs. If you have
written some software, don’t waste it on a small audience of family and friends. Send it to
us and we will take a good look at it. If we like it, we’ll publish it, leaving you nothing more
to do than cash your royalty cheques. Your program can be on any subject: Games,
Education, Business, Home Finance . . . if you can think it up we are interested. What’s
more we don’t pay meanly. We want the best and we are willing to pay accordingly. We can
offer a royalty of £1.50 for each cassette sold and when you think of the size of the market,
you can see how generous we are. Don’t be put off before you get your work in the post,
just send your cassette away with some instructions and a stamped addressed envelope. After
all, you have nothing to lose but the postage, and all to gain from our marketing.

Send to:
Computer Renials Limited
140 Whitechapel Road
London E1.

WHAT PEOPLE ARE SAYING ABOUT OUR . . .

BBC MICRO GAMES

“ ..l was very impressed, not only
with the cassette, but also at the
speed at which it came!”

— R.L., Cheshire

... | must congratulate you on
your MUTANT INVASION cassette. |
have had it for two weeks now and it
is really superb. Incidentally, | have
beaten your high score of 4,500 —
mine is 7,5801"

— S5.L., Berks

.. I bought all your tapes to date
for the BB% Micro and | think they
are just super, especially STAR TREK,
and the sound effects in CANDY
FLOSS really made me sit up! Well
done and keep them coming’.

Je % Paisley

AND NOW LOOK AT OUR LATEST CASSETTES!

CASSETTE EIGHT
Madel A Invaders

W W g eem s
e R
WO e
MO W
M e W
R I~ R~

t‘ -
 m &b

Cassette Eight contains Model A
Invaders. A superb full feature
machine code teletext colour
graphics version of the popular
‘Space Invaders’ arcade game
for the Model A BBC Micro.
Choice of Invader and Missile
speeds. FAST, SMOOTH AND
GREAT FUN!

Only £4.95 inc.

Cassette Nine contains Model B
Invaders. A superb full feature
adaptation of the areade ‘Space
Invaders’ game in machine code
and high resolution colour
graphics, for the Model B BBC
Micro. Choice of Invader and
Missile speeds. QUITE SIMFLY

THE BEST.
Only £6.95 inc.

CASSETTE NINE
Model B Invaders

= — =

Actual screen photo Actual screen photo

NOT FORGETTING THE REST OF OUR FANTASTIC RANGE

FOR MODELS A AND B FOR MODEL B ONLY _
STAR TREK (8x8 Galaxy, Klingons, Phasers etc) BEEBMURMCH (arcade game). Our version of the

‘Pacman’ game. Tremendous version contain-
gﬂg,ﬁ,fﬁg,i';k?fgsé{,':,iffemend%ﬁﬁ;‘fg%aiﬁ‘j ing multi-ghosts, tempting fruits, superpoints,

screams etc. Only £5.95 inc.
HANGMAN, KRYPTOGRAM, DICE, BEETLE, SUPER HANGMAM. The special feature is the
GRAND MATIONAL and MUSIC. Only £3.95 inc.

high-resolution animated man. Marvel at the
detail of his clothing and witness his impati-
MUTANT INVADERS (arcade game). Can you ence! Contains many categories.  Only £3.95
destroy the Mutants before they destroy you incl. 1
with their radioactivity. Only £5.85 in¢. Cassette Seven: 3D MAZE. Battle against the clock to escape

from the maze, with the computer showing
BREAKOUT (arcade game). Superb version, &

your view in 3-D each step you take!
skill levels, 1 or 2 players. Only £3.95inc. Only £3.95 inc.

Cassette One: Cassette Five:

Cassette Six:

Cassette Two:

Cassette Three:

Cassette Four:

ALL CASSETTES AVAILABLE NOW FROM:
{All our software is available before we advertise)

l. J. K. Software

55 Fitzroy Road, Bispham, Blackpool, Lancs
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ZX81 OWNERS

SPECIALISED PRODUCTS

MODULAR EASY TO USE

FOR HOME/INDUSTRY &
gzl EDUCATION

HI.‘“"‘.‘“

TETW0 INPUT/OUTPUT PORT — Easy to use. Fits berwean ZX & RAM
PACK/PRINTER {if required]. Mo =kill required 10 connect. Can be used for
such things as:— motor control; sound/music generators, connection 1o
printers/ floppy discs/light pens/other computers, temperature monitoring,
square wave genarating, control of rotating serals, aven train $ats etc. Port has
16 programmable 1/0 kines and may be used without any elecronics knowiedge
to connect other add-ons. Motherboard required ONLY when two or more add-
ons ar used at any one time.
FULLY ASSEMBLED £17.95.
KITIWITHOUT CASE) £14.95,
TE1Z 4 CHANNEL RELAY BOX — To suit Port Contact rating: — 240v
AC/LEA — 24V DC or 110V AC/3A. Up to 4 units i.e. 16 releys can be
operated
TE1S BWAY TRAMSISTOR DRIVER —
TE17 BWAY SWITCH UNIT (EDUCATIONAL) — A
TE1E BWAY INDICATOR UNIT (EDUCATIONAL) — £12.95
TE20 JOYSTICK & FREE GAME — [2 Joysticks may be connectad via
Motherborsd. | £12.95
TED MOTHERBOARD — Alows multiples combinations of add-ans — up
1o 16 1/0linegmay be used — £15.95
TE126 POWER SUPPLY = §/7.5/9V DC at 300 mA — Required for use with
add-ons TE12/15& 18 £4.85
23 + 23 WAY ZX Edge Con £2.85. Contace clesner £2 30,
16 WAY SINGLE SIDED-EDGE COM £1.95. EXTENDED PIO NOTES £1.
PRICES INCLUDE WAT

Aaceipts always provided: — Deffvery normally ax-stock. ADD
S0p towards pEp on ol orders under £20.00, with the exception
of accazsones. & g. Edge on. Full instructions and examples with

all prodieets.
SEND S.AE FOR CATALOGUE. TELEPHONE ORDERS
ACCEPTED,

THURNALL (ELECTRONICS) ENG. =
VA | DEPT ¥, 95 LIVERPOOL ROAD, ’A ;
CADISHEAD, MANCHESTER M30 SBG [ |
TEL: 061-775 4461 (24 hour)

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

We ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or
complete and return the form below.

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS.

| am interested in

copies of article/advert.
featured in this
journal on pages , issue dated

Please send me full details of your reprint service by
return of post.
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PUT YOUR
MICRO

YOUR

rq  PET WTERFACE

e MOR INTERFACES):

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or
manage your house? If so, the MDR "MICROCOMPUTER CONTROL
INTERFACE" will give you isolated channels of QUTPUT (8A @ 250
volts] and switch sensing INPUTS.

Available now for connection 1o PET USER, PORT, RS232 and
IEEE488, allowing expansion up 10 mare than 900 channels.
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete preprogrammed systems or
individual components available. Writé or phone for details.

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294,

.

A M

Uiﬁtagﬁ'aph

M

plot window.

L T

—_—

e

An essential aid to all computer owners with Plot, Draw, Draw to a
plotted co-ordinate etc., and medium/high resolution graphic
capabilities, VICTAGRAPH gives you a fully adjustable window
from plot 0,0 to plot 320, 200,

Higher resolution is possible by simple multiplication X2, ete.. or
reduction by division. Plot 0,0 in each corner to suit wour
reguirements.

Place your drawing, tracing diagram etc., on a single sheet of
paper and position in the VICTAGRAPH, AND you are ready to
pl-:agj all trl*:e points quickly using the movable window AND easy to
read scale.

Made from high quality plastic sheets, 17" x 12" approx.

idg:al for multi-graphic resclution computers such as Atari etc. Not
suitable for Spectrum.

Total price £7.00. Cheques payable to: Victa Ceramics and

crossed.
VICTA CERAMICS
6a BOW STREET, RUGELEY
STAFFS WS15 2BT.




Dopt. ¥C, 38 Fernwood,
Marpla Bridgs, STOCKPORT, Ches. SKE 5BE

RAM Pack ™ e
ron e Z 1 g'_

RAM packs fully assembled in nesr blgck ABS plastic case [only .?J'a-c 47 % 76 mm).
Supplied with foam stip connector (o improve mechanical stability. No ARNoying rans-
former hiss. Guaranteed. Fully compatible with ZX Printer. Sent by returm, Frst class post,

16k RAM all-inclusive price £28.50

Buy from us with confidence!
We are proud of our reputation for quality and user-friendliness in service and softeare.
Full money-back guarantes on all our products!
"Thank you once again for yaur prompt senvice; yours must be the most “usar-frgndly”
ny in the business(™ G. 5. (Yorks. )
Mavebuugmnumroummenmm of software . .. Yours are excellent . . . the mast
user-friendly | have ever met.” P.R. Noms.)

Quality Software
for the ZXEN. ZX81, Spectrum, BBC, VIC20

AN BRIDGEMANIBEC “BY) .. vvuive i vsiteins s o ons o maele s Sl £7.90
E- Bridge Software’s version of the popular gobbler game Hi-res, colour, sound,
LYNCHMOB [ZX81 16k] . _f4.85
A competitive game for 2. !r,‘a & pl:s-,'urs Iuos.q‘y b;]su:d on Hﬂngman. Animated

graphics. Full on-screen scoring. Great fun, educational too.
-{HL‘I‘NCHMOB T e R e e o £6.50
As for the ZX81, but deweloped to make full use of Spectrum’s hi-res graphics,

colour and sound.

rid
ortuare

VIC INVADERS {unexpanded VIC20). . ... .o ooe oot i s £6.90
Machinge code, colour, sound.
Ak INVADERS [ZXE7 dk minimvurmd oo v s v s vne s inis dinannissansansiss £4.00

[GALAXY INVADERS) Maching code, 10 difficulty levels. Top sconng game in
Your Computer’s May 1882 review of ZX81 sofrware. “Deservedly popular . . .
Good value™ Pop, Comp. Weekly. "' Great gnrna'" 5.F. Glos.

SUPER INUADEHS [ZXET 16k] . .£4.95
Enhanced varsion of 4k INV&DEHS mc.umr\g an-screen Ieague 1ables ote.
MULTIGRAPHICS 2.3 (ZX81 16&] el e e e b i e £6.90

A uzer-friendly manu-diven package of proceduras giving vou full control of the
ZXB1 graphics funciions 1o compose designs, drawings, adverts e1c. Incorporates
advanced sketchpad, 3 sizes of text lincluding lower case), animation, poanter
output, SAVE desplays etc. 20 pp. Manual included.
\Jd STATISTICS (Spectrum 18k, 48k} Mean, SD, variance, regression, 1, F 18318
Full graphics. Send s.a.e. for details,
EPHEMERIS [ZX81 16k} .. . £6,90 (Spectrum 16k) . . . £7.90
ﬂi‘— Interested in heavenly bodies? Input date, time and your position, Ephemeris
computes altitude, azimuth, phase ete. ete. for sun, moon and planeis,
ZX81 1k GRAPHICS, 1k STATISTICS Send s.a.e. for damails.
Send s.a.e. for further derads, specifying Your Computer,
Prices include Tsi class, ;erum-a!—pesr maid in UK
Eurppean customers please add 30p. per software item; T0p wonldwide (Air Maill.
Ovarssas customers, plasse wiite for datails of hardware maiting charges.
Avaieble by mail erder or from leading compuler stores. Trade enguimes welcome,

ZX81 16K = GAMES ON TAPE

I:I BANKROBBER.............f4.50

SEE HOW MUCH MONEY YOU CAN ACCUMULATE
BEFORE YOU'RE CAUGHT AND SENT TO JAIL

PONTOON. - . . o sonan£A:50

CAN YOU GET YOUR COMPUTER TO OWE YOU
MONEY, NOT EASY, BUT IT CAN BE DONE

[]
D HANGMAN.................f4.00
=

WITH THIS EDUCATIONAL GAME YOUR COMPUTER
WILL HAVE 180 WORDS TO CHOOSE FROM

CASSETTE COVER..........f4.00

PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR
PROGRAM COLLECTION LOOK IMPRESSIVE
*CHOICE OF SIX COVER PATTERNS
PLEASE TICK AFPPROPRIATE BOXIS)
MAIL ORDER DMLY
D DR B S o EEE = L e e e Popaens o

l'enclose Cheques PO Tonf. i ol s Sy sanons
Made payable to:

LEON-NOEL
24 Dudgeon Drive, Littlemore Oxford
0X4 4QL

ALL PRICES INCLUDE P&F, UK ONLY

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

FROGRAMS, 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 KEYEOARDS; CONSOLES; VDUs

The BUFFER Micro Shop.
374a Streatham High Road,
London SW16
Tel: 01-769 2887

SOFTWARE FOR BBC,
TRS-80 AND GENIE
from DAVANSOFT

WIN THE POOLS?

With the latest version of D S Peckett's well-known Fools FPre-
diction program. Now available for BBC Micro (needs 32K
memary) as well as the TRS-80 (LIl) and Video Genie.

Program and instructions ........ f4.95
Database tape (optional, but holds data

on over 6000 matches). . R S e R T Rl 1T
F'rogramandDBtogether R e e B T
baby PILOT

Easy-to-use, friendly and very fast version of this important
teaching language. All normal PILOT /0 and control commands
PLUS integer arithmetic, powerful graphics and formatting
commands, “FOR. . .NEXT" foops, subroutines, automatic
scaﬂn and other extra features.

another language to your TRS-80 or Genie — complete and
s:mpfe to-follow instructions included.
baby PILOT . .. ; e T e B e e e s [

BBC Disassembler

Now — your chance to find aut how the BBC Micro's ROM waorks,
and to study those machine-language games. A full 6502 dis-
assembler, with automnatic labelling of branches, jumps, etc and
with the ability to avoid trying to disassemble data areas. Has
optional hard copy function as well as the load facility to dump the
disassembly to tape, for later L 0ADing and modification.

This package is indispensable to the serious machine-code
programmer, and is suitable for Modals A and B.
BBC Disassembler . o s ..£5.95

All these prices are fully inclusive and an 10: (=0 8 bassd umgmms onh-
DAVANSOFT
1 DELAPOER DRIVE, HAVERFORDSWEST
DYFED SA61 THX

We are abways looking for high-quality programs for TRS-80, WG and BBC computers,
and will pay up to 30% royalties for suitable material. Plesse contact us with your
proposals or far details of our requirements.
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PERSONAL CALLERS PERSONAL CALLERS
WELCOME MICRO- LINK WELCOME

R

“GET YOUR SOFTWARE HERE”

We stock a wide range of software/hardware for most popular Micro’s see it before you buy it.
Please call in for yvour personal demonstration.

OFFICIAL DEALERS FOR
DRAGON 32s & ACT SIRRIUS 1 agents

THE FOLLOWING CAN BE ORDERED VIA MAIL ORDER

ATOM BBC SPECTRUM DRAGON 32

Games Tape1......cc0vunune £5.70

SpACEPANIG . o cue e e e BB Lunar Landar . .ovueeeoes oo 0690 Includes: Cawverns; Broakout; ZX

Bt L £8.80 Early Waming. ... ...........P6.80 Pagman & Stargate 2000, All 16K,

SMBUEL. ... v ERTS RoBdrUnmer. . o vauesane - EB.S0 Utility Tape 1......... s £6.90

Cylon Attack. . ....ovnv......E5.78 Towerof Alos. ............. £6.50 Includes: Graphics Designer; Screen u

All fagt moving arcade styla games Frogger....................f6.90 Planner; Data 70; Typeface. All 16K. Inclustve Mail Order Add £10 PEP

requiring a 12K Atom. Mod B Micra’s only, Gamestape2. . ........ £5.70

o e Insurance.
Inciudes: Lazos Chase: Catscombs: and Insurance

Blitz. Al 48K

Orders to: MICRO-LINK 830 HYDE ROAD, MANCHESTER M18 75D. Telephone 061 223 6206
Retail Showroom open 9.30 am-6 pm Mon.-Fri. 2.30 am-5 pm Sat.

High resolution graphics:

Weput youin
thepicture

This month, we home in on the picture-making aspect
of computers — and report on four exciting and intriguing
developments: “Bit-stick”, the joystick device which brings
out the artistic streak in Apple II; Apple I1 graphies for
chemists — a package that draws molecular structures; the
BBC micro as a colour graphics terminal, and how to store
screen designs as graphic pages within a memory.

Also this month, we report on the Commodore 64 — a
powerful computer with graphics facilities — and a new
letter-addressing capability of Wordpro. ...

And that's just a sample of Practical Computing —
together with advice for users of Pet, Apple, Tandy and
Sinclair ZX 80/81 Computers. Buy Britain’s leading
personal computer magazine.

NOVEMBER [SSUE OUT HOW
80p AT YOUE NEWSAGENT'S — BUT HUREY
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FOR 48K SPECTRUMS: £8.95
— WITH MANUAL —

Ever wished you could wave a magic wand and turn your BASIC
program into a machine code one? Now you can! (well almostl. The
Compiler allows you to write programs using up to 80% of Spectrum
BASIC and then turns it into a machine code version in just seconds.
Complete with explanatory manual by Tim Langdelll

Just out from Century/Personal Computer World and available
from SOFTEK. Whether you are just beginning or have had
some experience with computers, Tim Langdell's book is for
you. It covers everything from an introduction to program-
ming, through discussions of graphic art, education, business
uses, and games writing to an introduction to machine code
and hardware modifications. Packed with programs, routines
and many hints and ideas.

Send your cheques or postal orders to
SOFTEK, 329 Croxted Road, London
3 ‘ SE24.

D'v'u

"! ' -' By far the fastest, smoothest
s - version of this arcade game; full
-, CEm colour, three meteoroid sizes,
' ' ' ' ' hyperspace, shield, thrust, freeze-
) -, "o frame, mothership, high score,
'n ' -' bonus ship at 10000, etc. With
— ultrasmooth graphics and machine

code synthesised sound effect that

have left other software houses

wondering how we did it (16K or 48K Spectrums).

ADVENTURE

48K 3D MAZENTURE: This fast machine code game is both a
3-D maze and adventure in one. Highly recommended and
excellent value for only £4.95. (48K Spectrums only).

16K THE ZOLAN ADVENTURE: A full adventure in 16K:
probably the best around — only £4.95.

ORDERS TAKEN NOW FOR: The Spectrum's ROM: Most of
the ROM disassembled, with hints and tips on using ROM
routines; only £5.95

SCREENKIT 1 Add extra facilities to your Spectrum —
instant INK and PAPER change, sideways scrolls, several
screens, cartoon effects, and much more. Only £5.95
TOOLKIT 1: Essential for the serious programmer
renumber, realtime clock, search-and-replace, TRACE, and
more. Only £5.95

WRITERS! why not let us market your software for any computer. Wa
pay the highest royalties and market both from London and our office in
Los Angeles.




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
182c KINGSTON ROAD, STAINES, MIDDX.

TEL: STAINES 58041

Business users please note:
Our PAYROLL program is now available for:

ZX81, SPECTRUM, PET, BBC and KONTRON.
Please write for details or send £2.00 for comprehensive manual.

A5

THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE!

(16K ZX81 VERSION NOW AVAILABLE)

en Sundial of P

An investment at £ 10(48K Spectrum) £8(6x zx81)

48K ZX SPECTRUM

A David Heartford
Aardvark 107  DKtronics
Abacus 122 Downsway
Acom 24,94, 108 Dymond
AC.S. 118
Adda 19,121 g
Addictive Games 107 East London Robotics
A & F Software 139 Econotech
Amba 58  Educare
Amber Contrals 74 Elactronics Applied
Amoll 92 Eitec
Amsoft 12 EPLC.
Anirog 142
Artic 56
Audio Computer Inside Back Cover F_ it
e e E:?gh:tr_Elei::c?; ics
AL = Franz Wolfkamp
B Fuller Designs
Basicare 30
Besbug 118 G
Bi-pak 142  Games Centre
Bridge 151  Gainsborough House
Buffer 151 G.C.C. (Cambridge) Ltd.
Bug-Byte 18,63  Gemini Electronics
Gemini Marketing
C George's
Cambridge Collection 102 J.K. Greye
Cambridga Micro 53  Ground Control
Campbell 142
Cardigan Electronics B2 H
Carnell 130  Hewson Consultants
C.C.S. 58 H & H Software
Chromosonic 4  Hilderbay
C.J.E, Micros 53  Hisoft
Cloyvale 56
Commodore 69, 70, 71 I
Computer Concepts 140 LJ.K. Software
Computers for All 78  Impact
Computer Rentals 149  Intelligent Artefacts
Conserver 106, 107  Interface
Control Technology Back Cover
Crystal . P |
John Prince
D J.R.S.
Davansoft 151 Jupiter Cantab

124
121

127
120
146

EBRS

144
74, 97
130
102

Bl
145
114
149

121
135

K Quasar 142
Kayde 129
Kempston 4 R
B.D. Labs 68
L Ross Software 52
Lasarbug 138
Lean-Noel 151 8
Level 9 118  Salamander 126
Linsac 62  Silica Shop 7
Lion Micro 126,127  Silversoft M
Llamasoft 148  Simon Software 118
Sinclair 131,132,133, 134
M Sir Computers 143
Machinecraft B2  Softek 153
Maplin 10, 11, 114 Software Farm 66
M.D.R. 180  Software for All 5
Memotech 112 Software Supermarket 43
Michael Orwin 141 Spectrum 115, 116, 117
Microlink 152 S.R.S. 118
Microstore 13 Stonechip 35
Microstyle 14 Storkrose 82
Microware 114  Superior Software 140
Midwich 126  Swanley 145
Monalith 141
Moviedrome Video 40 T
Mr Chip 102 Taurus 124
Texas Inside Front Cover
N Thurnall 150
New Genaration 48  Timedata 143
Newnes 49  Titan 43
Transform 140
(0] Twickenham 145
Cric Products 20,21
(1]
P University Computers 127
Peter Furlong 106
Picturasque 144 v
Pixel M VEH 154
Printivity B Victa 150
Print n* Plotter 27 Video Software 48, 127
Program Power 123,125  Visionstore 6
Pro Software 126
P.5.5. 118,147 W
William Stuart 144
a 5.W. Winter 62
Q-Tek 68  Workforce 144
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TRS80-V.GENIE UK‘ID"‘I

T 32Kbytes - £29 32K add on RAM £46 32K add on RAM £69

FOR A FREE BROCHURE, RING LINDA OR -
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON, SOUTHEND (0?02}618144

CHEQUES Ar}n P.0s TO: /

AUDIO-COMPUTERS ?

87 BOURNEMOUTH PARK ROAD, .
SOUTHEND ON SEA — ESSEX SS5 2J

ALL PRICES INCLUDE V.AT. AND PDS,J'AGE

56K - exceptlonai low - E4I( G Eprom programmer &
'pqﬁdt consumptmn — £44 90
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Spectrum Software’

SPECTRUM BBC

VIDEO PACK _ - = SOFTWARE

includes all of: — While stocks last!!

LUNAR
LANDER

£4 = 00 INC

EARLY
WARNING

£5.00 . £4.00..

e POLECAT

maze video game
e CITY BOMBER
~ « BREAKOUT
e FRUIT MACHINE
- * LUNAR LANDER
e CRAZY RACE
e SUBHUNT
e MISSILE COMMANDER
e SPECIAL PRICE

ZX81 _ Software

THE zx“‘x 8' GAMES £5 00 inc VAT + P/P
£ MAGNIFICENT MACHINE CODE GAMES ALL ON TAPE
C\ N,y’([{

SORAMBLE
MIVADERS ¢
GALA HlHﬂS
GunﬂGHT L
5 :Ar:;FGY A = 3 =
c * TEc H Softwar e : E’:[eas;-;;nd me as sc:;: -as possible the fo!low?g —i
s Sy ; [ £ i
184 MARKET STREET ! | : | lenclose a Cheque/P.0. for the total B o
HYDE, CHESHIRE : 4ue§m';:r . : NAME__ *
ALL PRICES INCLUDE VAT AND P&P, i__,?UA_H.A_TI_E_E._[i i i_ PDSTCODE-—— JI
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