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AUVENTURES  Jolymel & the seas £9.00

House of Gnomes £7.00
Startrek £5.00

U T l L lT l E S ggg gsi::::ine;ler/l}ehugger ﬁggg

RENUM renumbering program £4.,00

LVAINES PARALKO Zembeioo S

Program Pack 3 (1K) £4,50
Program Pack 4 £4.50
Program Pack 5 £4,50
Program Pack 6 £4,50
Program Pack 7 £5.00

E D U E FIT' D n H L E%i:?:ggcmng & testing gg- gg
OTHERS hist 100

Multifile £17.50
Invaders £44,00
1K Breakout £4.50
All programs require RAM pack unless Viewtext ( information display ) £7.00
otherwise stated.
BUG-BYTE All prices include V.A.T. and postage.

Microcomputer Software
98-100 THE ALBANY

OLD HALL STREET . :
LIVERPOOL L3 OEP Generous discounts available for dealers.
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ACCESS/BARCLAYCARD ORDERS ACCEPTED
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] & ON 24-HOUR SERVICE ON 051 227 26447
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3 SINCLAIRVOYANCE The question every user asks is "What will Clive Sinclair
do next?" Each month we will look into our crystal ball

Editorial director
John Sterlicchi

Consultant editor
Mike Johnston

7 SOFTWARE SCENE Hopefully all new software which comes on to the market will
come under our scrutiny and will form the basis of a series of snappy reviews

Production editor
Harold Maves

11 HARDWARE WORLD The same applies to hardware. This month we look at
various boards, systems, kits and assorted goodies.

Design
Bill Scolding

14 INSIDE SINCLAIR Meet Ruth Bramley, who works for Sinclair answering the

hundreds of technical gqueries the company receives from users.

Advertisement director
Simon Horgan

17 MICROFAIR MANIA Once again thousands gqueued for hours to go to the &X
Microfair. Our photographer captured the happy scenes

Adverlisemenl manager
Les Morton

Editorial/production assistant

SR 18 STARTING FROM SCRATCH Just bought a ZX-817 Well, here is a guide to help
JUE Nawes

you take those tentative first steps to understanding your system.

Managing director
Terry Cartwright

22 HELPLINE Is this what you have been waiting for? Our expert, Andrew Hewson,
aims to answer problems in his monthly column

Chairman
Richard Hease

27 sCHOOL SPOT Sinclairs have made such a great impact in our schools that we
intend to travel the length and breadth of the U.K. looking for interesting applications

Sinclair User is published monthly
by ECC Publications Lid. It is not in
anyway connected with Sinclair

Research Lid.

31 EIGHT PAGES OF PROGRAMS Othello, Blackjack and Star Swerver are just three
of the programs we list this month. Remember if you have written a program we will pay
if we prinl it,

Telephone
All departments
01-359 7481

40 BUSINESS Who said the ZX-81 was no good for business applications? Certainly nol
Mike Salem, who sets out to prove it is just fine

43 CONVERSION No, not just to the Gospel according to Clive! This is one for you folks
who climbed aboard the ZX-80 bandwagon and want to convert your programs to the
ZX-81

If you would like to contribute to
Sinclair User. please send typed (or
beautifully-handwritten)articles or
programs o—

Sinclair User

ECC Publications,

30-31 Islinglon Green,

London N1 8B]

48 BOOKS Almost as much has bean written about the ZX-81 as the rest of the micro
geene put together. In each issue we will examine a few offerings

51 SOFTWARE OVERVIEW As this is the first issue we 1|1IUI.I5-.'iI.|. we would skate over
some of the products which have been on the market a time before we begin more in
depth analyses.

We will pay £10 for each program
printed and £50 for each article
which should be approximately 1,000
words long

56 HARDWARE OVERVIEW Ditto on the hardware side. Stephen Adams scans the
market before getting down to dissecting Sinclair’s 16K RAM next month

59 COMPETITION We know that Sinclair printers are supposed to be as rare as gold-
dust but we have managed to get our hands on five to give away as prizes.

& Copyright 1982
Sinclair User
155N No. D262-5458

61 PRESTEL There is £1,000 at stake for the inventor of the best ZX-81/Prestel adaptor
Roger Green looks at what doors such an adaptor would open

Printed and typeset by
Bournehall Press Lid,

Welwyn Garden City,
Herts

65 MIND GAMES Last but not least we have asked Philip Joy to write a regular column
on more thought-provoking games. He, in turn, is asking for help from you the reader.
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data-asrettes

44, Shroton Street

London

Telephone (01) 723-0141

NW1

Programme Control of multiple
input/output tapes plus serial printer.
Business Systems,Word Processing
and Information Retrieval are now

fast,easy to programme and save time.

This Repor! has b;ir::ﬂ?
inted wl!h the
Ewﬂl“‘d with Tw; a

ginclair 1_"‘?‘{“"
1ol printe
Tequnng BT
interface.

8

please order YOUI
I-“W from

3
%
§  DATA-ASSETTE
]

]

COMPUTER CASSETTES

High quality screw assembled

cassettes with library box

All lengths available (see below)
inc.CI5 leaderl=ss

4 Cassette Users: Everything you need for enhancing

your Sinclair ZX80/8I

TRADE ENQUIRIES welcome from any coun try!

£ XO9"

+SUPER SOFTWARE

*_Programme Control for 1 to4 cassette
recorders
serial printer (RS232C)
command tape to tape copy ¥ Auto-
matically create directory listings of

AUTOMATIC
TAPE DRIVE
CONTROLLER

¥ Interface directly to any
¥ Single USR

programme storage tapes.

£59-95
B

16K RAM PACK

E312 TAPE DRIVE

High quality, fully tested cassette recorder
ideal for use with your ZX8I. Includes all required

o

function §ﬁ_--"\ A,
- -I: o e , : ':.'I_-': N e EE

‘s .\\ inc PP

record light

- S N S S S S S S T N I S S S S S S S S S S S N T S S S S S e . .
. [Frice
COMPUTER CASSETTES QTY |PRICE| TOTAL ITEM QTy inc PP TOTAL ORDER FORM TO-
s 35p ZX99 Automatic Tape DATA-ASSETTE, Dept.5U1, 44 Shrotan Street,
Controller + S| L Tel

cio 3% Super Software - ‘f ondon NW1 6UG  Tel:01- 723 0l4]

12 38p E312 Cassette Tape Drive £2500) Telephone enquiries welcome

I % Cheque /PO poyoble to Storkrose Lid

C20 dlp E I* o MAME

25 43p s Charge my Access/ Visa cord no: ADDRESS

C30 adp [

CI5 Leaderless £1-008

Add min £1-50 or 10%P & P SIGNED —
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sinclairvoyance

Let’s begin with a look ahead

ELCOME to the first issue of Sinclair
W[_-‘ser. the independent magazine which

aims to help you make the most of your
machine. Each month we plan to provide you with as
much fun and information as possible. We will always
print a good selection of programs, plus news of new
products and in-depth reviews of established hard-
ware and software.

There will also be general interest features and
applications stories about how other people are
involved with Sinclair and ZX machines.

On this page every month we intend to give you an
insight into the future.

To begin, let us imagine a Sinclair computer with
built-in screen, colour, discs and extended Basic to
rival the BBC computer at around £200. Or even a
cheap disc system and a Prestel adaptor for the ZX-81.

Rumours abound but the one man who could
answer most of those possibilities for certain, Clive
Sinclair, is content for the moment to keep us guessing.

First, the Prestel adaptor, which could breathe new
life into the flagging British Telecom system, if the
200,000 or so ZX owners around could be persuaded to
buy one. BT is reported reliably to be considering at
least 20 applications for its £1,000 prize announced
three months ago for a workable ZX-81 adaptor. The
winner or winners of the competition are expected to
be announced in late April. [See page 61 for the full
story].

The adaptor makes exciting news for Sinclair users
because it would mean they could communicate
directly with each other—directly via Prestel, that is.
shudder to think what that could mean in terms of soft-
ware piracy.

Commercial suppliers may find they need to sell
only one program to see it instantly distributed—free
—throughout the country.

Rumours of a mass storage device, possibly for the
Z.X-81, to be produced by Sinclair Research have heen
circulating for some time. Surely it cannot be a co-
incidence that he has a research laboratory near to that
of IBM at Winchester.

The main rumour is that Sinclair is developing a
mini-disc, selling for around £100, and that the deve-
lopment can be expected towards the end of this year
and may even be announced shortly. Sinclair said
something about discs—across a crowded room—in
January. The only problem is that Sinclair seems to
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have a shopping list of products which he would
dearly like to make—provided that the technology is
available to enable him to do so at the proper price and
we do not know how far up that list ZX-81 discs are.

Again, it would be marvellous news for ZX users, It
is just that it seems too good to be true. Imagine, no
more slaving over a hot and possibly unreliable tape
recorder, or going to make a cup of tea while the 16K
program loads-up. You could make use of that huge
address/telephone/stamp collection program you
wrote because you could probably access the informa-
tion in a few seconds, instead of the many minutes it
takes at present.

Finally, there is the vexed question of the ZX-82.
Will he or will he not produce it? My guess, for what it
is worth, is that he will not, at least not in 1982,
although I would be delighted, in thst case, to be
proved wrong.

Speculation about the ZX-81 began almost as soon as
the ZX-81 appeared and it seemed that the 80 in ZX-80
referred not to the Z-80 processor it used, as everyone
had assumed, but to the year of its launch. A ZX-80 in
1980, a ZX-81 in 1981. What could be more helpful than
a ZXx-827

Speculation was fuelled further by Clive Sinclair’s
reaction to the BBC choice of microcomputer last year.
He is reported to have said he could have met the
specification for around half the price of the model
chosen. Sinclair seemed, perhaps understandably,
annoyed that the BBC had failed to select the most
obvious choice for a beginner's machine, the ZX-81.
The question arose at to whether he would meet the
challenge and produce a competing product.

Sinclair said last year that he foresaw a convergence
of his computer and flat-screen technologies in 1982.
More recently he suggested that it would be a later
development—"perhaps 1983-84". He may, of course,
have been referring to the negotiations with ICL to
produce a small computer terminal incorporating the
flat screen and using Sinclair Basic.

What now seems certain, especially in view of his
recent licensing agreement with Timex in North
America and his tie-up with ICL is that he will stay in
the computer field. That being the case, there is a tan-
talising gap in the market between the ZX-81 and the
next product up. If you wanted to upgrade where
would you go?

i



LEADERS IN COMPUTER GAMES FIRST CHOICE FOR ZX : SUPPORT :

: = -1 | =t ¥ ki

QS DEFENDER. QS8 INVADERS. qs A.ET'EBCIIDE
OF - DOWN "I"]TP'“"'T' ‘-‘IF- E LEFT — RIGHT — FIRE I_I-.]-"E .":”:”T' THRUBT — FIR
First and only full screen dis 13 =T INVADERS; High score; 3 ~ﬂw._r- to drive @S .':‘.!'TII-'H!- !i.'.I
Software to dri S SOUND levels of play HJ"-.I]‘:'-.'.u:-:_'t-.:'::: Bonus .,[ le s Airing in 8
Moving Planetary surface Il[-‘.-- base; Drives Soundbd. & CHRES bd . lirections oraen scoring
84 fast moving characters or Hequires TR T‘Mv'. 8K ROM +Slow Increasing number o
gorean At ¢, On screaan scoring £5.80. Pull rn-*.’_'-'_li'_.\,'-\._r:.r-_;
Ten missiles at once. Increasing cre ;
attack patterns. Reguires BK
ROM, and 4K min of RAM. £8.80.

‘q"v "' '|r:-'..'-|: E.B.ED.

QE3K BAM Bd.

An extremely reliable static R
Bd. which

omputer's memory t

Q8 SOUND BD.

A programmable sound etlects
board using the AY-3-891(
LLNF\:- 1 NOISE F‘\.""‘"[f?l""'
"F”‘*"F-: + TWO 8 BIT I/0 PORTS
Easily programuins Lt le from
HHS'C'TH-H:'H’-' 8

the work leaving y YOUTr compy £s _ 5

free for other r.'."r.n,-?,f:. 8ignal O/P 3 ! Q8 MOTHER BEOARD BD. & Q8
via 3.5 mm Jack socket Ports O/P ; CONNECTOHR.

viaa 16 pin L.C. Bocket. £86.00. :"'. r"‘-J-'tt'Ef-.' f.-'J".}‘-Zl.’!Z'Z-. I systar

A programm al“ s character A H" res graphics board giving
generator giving — 128 SEP =56 = 192 FW{F‘T 5. BK ON BD
ARATELY PROGRAMMARBLE RAM. SOFTWARE SELECT
CHARACTERS. ON/OFF SWITCH DESELECT. MIXED TEXT AND

1K ’!"\] BOARD RAM. En .-ﬂ1|r-= LuH.ﬂ_F'HIC‘S 2K ON BOARD ROM

craati -..-_Prl display of your owr Resident fast machine code
ik pe Pl : graphi ':.- software {(in ROM ) ns [

: I_._w_l H - *.1\ :':._:,. : provides the fl't||l:_'IW_‘.r'.;‘-‘.' HI-RES WAYS — LH‘-.-'[ 'Ilr Ve

code pt—-[ atinn routines and lower ['r'-|1_1m:LIL:151 MOVE x, y; PLOT x, f.-DN[‘«. }'.I':']I'_fl]-t Anvy \T-:-i_ Ta

ase alphabet, in |. 1. Sea balo y: DRAW X, ¥, I-.:i_F_J.‘{ X, ¥, ) = L‘-G}:-’_l‘J. 'If'n:t Nno extra l-:.{k M pack 3

for ZX PRINTER 1 F'.'.'.:"IHE" IEB.UD. ]EF":\ P:'::H'T .-'I-'IN'[ .I'"-S-_.S'::HJ_-'.--I. [’[‘-'MP‘..TTF:H sl DN N I".[_-'l'r:f" =

. BLACE: WHITE CLEAR COPY, Sas MOTHER BD «— ANY RAM PACK
QS - Louer case side for ZX PRINTER listings 2 bds to fit in mother bd. ) Mother

abedefghijkimnoparstuvuexysz using COFY. £88.00. board £12.00 Connector £4.00.

Special offers & news

(1) @8 Mother bd. + connector + CHRS bd. + The special Graphics vers
ARCTIC COMPUTING'S ZX CHESSE 11. £48. 00.

The strongest chess program with 7 levels of play

(2) @8 MOTHER BD+CONNECTOR +either SOUND or CHRS bd. £40.00,
We will be at the following shows Come and ses us

THE COMPUTER FATR, Earls Court, 23rd to 25th April
3rd ZX MICROFAIR, Central Hall, Westminster.

30th April & 1st May

ALL PRODUCTS FULLY GUARANTEED.

QUICKSILVA: 95, UPPER BROWNHILL RD.: MAYBUSH : SOTON : HANTS : ENGLAND.
Please state Type of machine, Which ROM, Memory size, when ordering.
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Entering

the 3D
Labyrinth

THIS GAME is in full 3D
and presents you with an
ever-changing view of a
corridor along which you
must travel to get out of the
maze. Written in machine
code, it gives a quick reac-
tion to the input of a direc-
tion and gives help if you
are lost.

The maze changes with
every new game and an
overall view of it is given
for a short time before ask-
ing for the input of the first
move. The maze size can be

selected beforehand to
give wvarying levels of
difficulty.

The program costs £5.95
and will fit in 14K, so the
16K pack will be required
to use it. Axis, 71 Brook-
field Avenue, Lough-
borough, Leics LE11 3LN
markets the program.

Possible
replacement

L]

for Basic?

A NEW language designed
to replace Basic for writing
programs. It is designed to
simplify the wriling of
word games, multiple-
choice tests and quizzes. It
is also recommended for
writing  computer-aided
learning packages for

SINCLAIR USER April 1882

Each month Sinclair User aims
to introduce new products

What’s

new in

the marketplace

schools and colleges. The
original Mickie was deve-
loped by the late Dr
Christopher Evans at the
National Physical Labora-
tory and the NPL still con-
siders it important enough
to reserve it as a trade-
mark.

The Mickie language
also has single-key com-
mands and is written in
machine code for a fast
response. A manual of
examples is provided with
the language. The cost is

£15 approximately for
manual, machine code
language tape, and

examples tape.

Mickie for the ZX-81 can
be obtained from Abies
Informatics, 10 Barley
Mow Passage, London W4
4PH.

Glorious

games
allin1K

ALL THE programs on the
two cassettes will run on
the basic 1K ZX-81 without
the need for extra memory.
The first tape costs only £4
and contains four games
—Laser Blast, Alien
Crawler, Ghost Hunt and
Torpedo.

[t also contains four pro-
grams to help vour fin-
ances  balance. Bank
Budget will keep a running
bank statement for you on
your regular payments and
check your ZX-81 against
the bank's IBM statement

for any computer errors.
Budget will tell you how
much you are worth after
you deduct your regular
payments. Can you afford
that new car? Car Log is
two programs, one for the
dreaded metric litres and
one for imperial gallons.

If you want only the fin-
ance programs, pay £2.50
for cassette number two. A
copy of either tape is avail-
able from Zedex, 2 Stone
Castle Cottages, Maidstone
Road, Five 0Oak Green,
Kent TN1265D.

Monopoly
makes

its mark

BRAND NEW on the
market is ZX-81 Monopoly.
Up to six players can com-
pete and the ZX-81 func-
tions as board, rule book,
umpire, dice-thrower,
accountant and rent collec-
tor. Players are guided
through the game by a
menu indicating who goes
with an update on assets.
As the game is likely to
become a marathon a
SAVE routine is included.
To save a game the QUIT
option is used as an inter-
rupt and is followed by a
winner so far report. The
game can then be saved on
tape for future use.
Monopoly costs  £8
including VAT and postage
and is available from Work
Force, 140 Wilsden
Avenue, Luton, Beds.

Putting the
ball in
the net

A MODERN, up-to-date
game with four divisions,
promotion and relegation
struggles and several
levels of play. After select-
ing your team and transfer-
ring the players you do not
like or cannot afford, see
what your game results
are. You can play as many
seasons as you like, bul
watch for those injuries.

You can save any game
on to cassette and continue
when you next have spare
time. A managerial rating
will tell you how good or
bad you are. The program
obviously requires 16K of
RAM and is available for
both the ZX-80 and the
ZX-81. The ZX-80, how-
ever, must be equipped
with an 8K ROM.

The cost is £9.95 from
Addictive Games, 267B
Conniburrow Boulevard,
Milton Keynes MK 14 7AF.

Helps stop
re-inventing
the wheel

THIS PROGRAM is for the
programmer who spends
most of his time re-invent-
ing the wheel in his pro-
grams. [t provides routines
which can be included in
most programs and rou-
tines which will save

fcontinued on page 8|
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[continued from page 7)

the programmer work. The
list includes a
RENUMBER which will
also change GOTOs and
GOSUBs, LOADing SAVE-
ing and RUNning machine
code, INSPECT-COPY and
alter—when COPYd into
RAM—ZX-81 ROM rou-
tines, REPLACE all lines of
Basic in a given program
with another.

The cost of the toolkit is
£6.50. The author has also
written a book on hints and
tips for the ZX-81 which
has been much praised: it
includes more routines for
data files.

The book and the toolkit
can be obtained from
Hewson Consultants, 7
Grahame Close, Blewbury,
Oxon OX119QE.

Looking
through

awindow

A FASCINATING new lan-
guage, christened Window
Language by its author,
is for writing large dis-
play programs for shop
windows, the like of which
has never been seen pre-
viously. The screen can be
divided into sections,
which can be scrolled inde-
pendently up or to the
right, in large or small
characters. It can also
reverse video any chosen
window without affecting
the rest of the message.
The rolling, changing dis-
play can be long, as it
requires the 16K RAM
pack to run it.

The program is obtain-
able from Campbell Sys-
tems, 15 Rous Road, Buck-
hurst Hill, Essex 1G9 6BL
for £7 but overseas orders
should include sufficient
for an air mail package.

Cheap but
also very

cheerful

THIS FIRM provides some
of the cheapest software
listing available, ranging
from 55-70 pence. They are
all 1K games and include
Alien Chase and Nava-
rone—shooting games.
Phototon fire scores hits as
space ships cross your star
field view of the universe.
Fireman's Rescue is a game
in which you bounce
people from a fire
into a waiting ambulance.
Asteroid Belt means that
you must avoid the rocks
hurtling at you to survive.
There are also some 16K
pack games available on
cassette from £2 to £4.

Heltaskelta Software is
at 48 Cranfield Road,
London SE4 1UG.

Machine

code monitor

THE PROGRAM allows
you to write machine code,
SAVE and LOAD it at
double speed. It provides
breakpoints in your rou-
tines, so that you can find
the results so far as a check
as to why your program
crashes. The monitor takes

up 3K of space on a 16K
RAM pack. The 32-page
manual with the cassette
will show you how to
ENTER, RUN and DEBUG
yvour machine code rou-
tines independent of Basic.

The Screen Kit 1 by the
same firm allows you to
create and load data files
from cassette from within
a program. That can be
very useful as it can swap
the Basic variables for the
same program. A new
SCROLL is included which
will move the screen, up,
down, right or left.

The ZX-MC with
manual costs £6.50 and the
Screen Kit 1 £4.95.

Both cassettes are avail-
able from Picturesque, 6
Corkscrew Hill, Waest
Wickham, Kent BR4 9BB.

Making

layouts

simpler

SIMPLIFIES the drawing
of program layouts for
games or teaching pro-
grams. It is menu-driven,
which means that you have
a multiple-choice question
to answer for the things
you want to do.
characters are inserted on
the screen by moving a
cursor to the place on the

screen where you want the
graphic and pressing key 9.

The .

That then draws a line

which will follow the
cursor until key 0 is
pressed. That puts the

cursor back into the rub-
out mode.

Text and graphics can be
inserted anywhere on the
screen and up to 12 screens
full can be stored in one
16K RAM pack.

The entire program,
including all the screens,
can be saved on cassette
for running later. The cost
is £6.95 for the cassette
and manual, £895 for
boxed de-luxe sets.

Video Sketch is available
from Video Software,
Stone Lane, Kinver, Stour-
bridge, W. Midlands DY7
6EQ.

Aids you
on your

adventure

GAMEL is not an adven-
ture program but a pro-
gram which allows you to
write your adventure pro-
grams. The game is on
cassette with an instruc-
tion book explaining how
you can write programs in
hours rather than weeks.
The ZX-81 can now be pro-
grammed to find a gold
treasure within a pyramid,
avoiding the long-lost
ghosts of his servants and
the built-in traps which
you have devised. Or, if
you fancy discovering
minerals on an alien planet
infested with monsters
and rivals, for rubium,
obniberite or titanium, the
choice is yours.

Gamel 81 is available
from Control Technology,
39 Glouster Road, Gee
Cross, Hyde, Cheshire
Sk145]G.

(continued on page 8] _ I-
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[continued from page 8]
Speedy
game of
Defender

ENTIRELY in machine
code and providing a very
fast game if you can
survive. The background
moves from right to left,

Adjustments can be

Brownhill Road, Maybush,
Southampton.

Chess on
several

levels
AVAILABLE in two ver-
sions. The original, with

moves. The game, how-
ever, can recommend your
best move and recognise
stalemate.

Both games will allow
yvou to sel up your own
board pieces and start from
there, thus allowing you to
solve newspaper problems
without waiting a week for
the results. ZXchess 1l also

levels 1-6 which uses stan- allows you to copy the
dard notation for moves, board on to a Sinclair
presents illegal move if printer or to store a game

giving the impression of made to the program if
movement over varying vyour television set cannot
terrain. The object of the keep up with such a fast
flight of your defender game as is included in the any other is entered and on tocassette.

spaceship is to destroy the instructions. If you have allows you to play black or Artic Computing, author
invaders from the right. bought a sound board from white. The full screen is of ZXchess, can be reached

They can fire at you, drop the same company, youcan used and the machine code at 396 James Reckitt
bombs on you or crash into enjoy all rushes of the games give a very fast Avenue, Hull, North
you. All you have to defend wind, explosions and response, Humberside. ZXchess is

vourself is your laser crashes,astheyarealready ZXchess I has seven £8and ZXchessll£14.

cannon, manoeuvrability included in the the pro- levels, one of which, All prices in this review
up and down and the speed gram. Lightning  chess, will have been rounded-up to
at which you attack the  Defender is available respond faster in end include VAT and postage

from Quicksilva, 95 Upper moves and opening book where possible.

TO GET SERIOUS ABOUT
CS FORONLY £3-50

Fed up with listings that ignore the graphic approach?
| Is your PRINTING and PLOTTING still guesswork ¢
| Doyou want towrite data programs with graphic PRINT AT
| andPLOT and pmfﬁsnr}mr looking ‘windows and ‘scrolls'?
| Or maybe you're still trying to find the SUCEF‘SSDI to Space
'. Invaders! All you need is ingenuity..
| and the PRINTN'PLOTTER JOTTER. I
| It’s the professionally-produced ZX Graphics—S
| aid designed by enthusiasts....for enthusiasts.
| Just take a look at the specification -then think
| ofthe possibilities for real graphic graphics!

PRINT'N'PLOTTER FILM TOO — FOR ONLY £2.25!

\ Jotter ‘FILM' is a matt Polyester film version of the “JOTTER” Grids
| identical in size 50 you can co-ordinate precisely PRINT and PLOT
| or yOu can copy photographs, drawings, maps, chartsl The surface
| of the film is ideal for drawing (with pencil] and erasure.
| With both JOTTER and FILM the graphics possibilities are enormous —
| despite low resolution. Isn't it time you got serious about ZX Graphics ¢
'I--------------- g
| Post to Butler, Currie & Hook, 19 Borough High Street, London SE195E.

\ Please send me Jotters” @ £ 3.50 [inc WAl P&F)
| Please send me "Fims” & £2.25 [inc AT, PEP) YISA

1 Please send me your iliustrated leaflet — | enclose a stamp

enemy.

|
|
|

PLOT Grid.

Please bill my Access/Barclaycand MNo: s
Numbered 7 Y =
PRINT Grid. I Mame

Prog LXB1 Keyboard.
Board backing. notes 100 Sheets. Size Ad.

Also availabile ‘over the Courter’ at

Denry's Booksetlers, 2 Carthusian St London EC

Buffer Micro Shop 374a Streatham High Rel. London W1 6

| Address T =
__ PostCode__ -t

Al gty are cheigeits e withir B nown of recespi [ you neguere T Ol meturn gl i adcl S0 o dofier mprice
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ZX 80/81 HARDWARE/SOFTWARE

ZX KEYBOARD

Mow with repeat key facilities to add a numeric pad
The keyboard has all the 80/81 functions on the
keys, and will greatly increase your programming
speed. It i1s fitted with push type keys as in larger
computers.

The keyboard has been specially designed for the
Sinclair computer and is supplied ready-built. It also
has facilities for 4 extra buttons which could be used
for on/off switch, reset, etc. £27.95. Numeric Pad
£10.00. ]

4K GRAPHICS ROM

The dK Graphic module is our latest ZX81 accessory. This module, unlike most other accessories fits
neatly inside your computer under the keyboard. The module comes ready built, fully tested and
complete with a 4K graphic ROM. This will give you 448 extra pre-programmed graphics, your normal
graphic set contains 64. This means that you now have 512 graphics and with there inverse 1024, This
now turns the 81 into a very powerful computer, with a graphic set rarely found on larger more
expensive machines. In the ROM are lower case letters, bombs, bullets, rockets, tanks, a complete set
of invaders graphics and that only accounts for about 50 of them, there are still about 400 left (that may
give you an idea as to the scope of the new ROM). However, the module does not finish there; it also has
a spare holder on the board which will accept a further 4K of ROM/RAM. This can be used witha 1K or
2K RAM chip for user definable graphics, so you can create your own custom character sets. £29.95.

MEMORY 80/81

Massive add-on memory for80/81.£32.95.

2K & 4K RAM

Static Ram memory expansion for the 80/8 1. They both work with onboard Ram i.e. 4K plus onboard =
5K. This is the cheapest small memory expansion available anywhere. 2K RAM £14.95. 4K RAM

16K 81 SOFTWARE

DEFLEX. This totally new and very addictive game, which was highly acclaimed at the Microfair, uses
fast moving graphics to provide a challenge requiring not only quick reaction, but also clever thinking.
One and two player versions on same cassette. £3.95.

3D/3D LABYRINTH. You have all seen 3D Labyrinth games, but this goes one stage beyond; you must
manoeuvre within a cubic maze and contend with corridors which may go left/right/up/down. Full
size 3D graphical representation. £3.95.

CENTIPEDE. This is the first implementation of the popular arcade game on any micro anywhere. Never
mind your invaders, etc., this is positively shining, the speed at which this runs makes ZX invaders look
like a game of simple snap. £4.95.

16K GRAPHIC ROM SOFTWARE

CENTIPEDE Graphic ROM version of our popular centipede game

SPACE INVADERS. The only real version of space invaders on the ZX computer
Please add £1 p&p for all hardware, Software p&p free. Specify ZX80,/8 1 on order.
ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE

' - 23 Sussex Road, Gorleston,
Great Yarmouth, Norfolk.
Telephone: Yarmouth (0493) 602453

10 SINCLAIR USER April 1882




hardware
world

Add-ons to make your
computing more fun

As more and more people buy ZX-81s, more and more
companies are bringing out add-on products. Each month we
will look briefly at what has arrived recently on the market

Slow

mode

kit

NOW a kit for a ZX-80
which will allow you to
have a constant slatic
screen when used with the
8K ROM. Compshop will
not assemble kits or attach
them to a ZX-80. The kit is
for the ZX-80 enthusiast
who can use a soldering
iron, as it takes care and
patience to fit it inside the
ZX-80 case.

It stops that annoying
flicker when accepting an
INPUT or entering a pro-
gram from the keyboard.
The top line will tend to
slant to the left and the
power supply may have to
be changed, as the unit
draws 300ma from the +5V
regulator but the cost is
only £15.99.

Compshop Ltd, 14
Station Road, New Barnet,
Hertfordshire EN5 1QW.
There are Compshops in
the U.S. and the Republic
of Ireland.

Aiming
forreal

power

DATA-ASSETTE has
launched the first of its
hardware add-ons for the
ZX-81. Called the ZX-99,
the device slots into the

SINCLAIR USER April 1982

expansion board and
according to the company
gives the ZX-81 real com-
puting power.

Four tape recorders can
be handled at one time and
business applications are
now within reach.

The ZX-99 also provides
an RS232C serial output
interface which allows a
wide range of printers to
bedriven.

The ZX-99 is available

from Data-assette, 44
Shroton Street, London
NW1.

Boards

galore from
Quicksilva

THIS COMPANY was one
of the first to introduce a
motherboard, so that other
things could be connected

Part of the range.
to the ZX80 or

ZX-B1
when the 16K or other
memory pack was fitted.

Since then, a range of
goods has been produced,

from 3K RAM packs at £18
to sound and programm-
able graphics boards. All
the boards, apart from the
RAM, will plug in either
direct to the ZX-81 via a QS
connector—a double-sided
edge connector—or into
the motherboard.

The sound board also
has included a 16-bit port
which can be used to
control devices external to
the ZX-81 by PEEK and
POKE commands. The
boards are all supplied
with very clear, easy-to-
understand  instructions
and Quicksilva provides
test programs for each unit.

QS motherboard £12; QS
sound board £26; QS CHRS
board £26; QS RAM from
£18-£35. Quicksilvais at 95
Upper Brownhill Road,
Maybush, Southampton,
Hampshire.

Making
the proper

noises
THIS UNIT will allow
ZX-80 or ZX-81 owners to
put any audio sounds
through their TV loud-
speakers. The sounds can
be fed-in from a tape
recorder—instructions for
using the program
perhaps? They can also be
used to give Space
Invaders real explosions.
The kit requires the use
of asoldering iron toattach

it tothe ZX-81 video modu-
lator but derives all its
power from the internal
+5V regulator. The kit is a
metal box which fits on top
of the modulator inside the
ZX machines. A separate
audio lead which can be
plugged into a tape
recorder ear socket or the
output of a sound board is
also provided. The audio
transferred in the slow
mode is unaffected by the
ZX-81 computing.

The audio modulator
costs £10 and is available
for Compusound (U.K.), 32
Langley Close, Redditch,
Worcs B98 0ET. It is called
a Telesound 82.

Keying
out of

industry

THIS PROFESSIONAL
keyboard is from a manu-
facturer of keyboards for
the computer industry
generally. It consists of 46
microswitch keys with the
correct stepped arrange-
ment for a QWERTY key-
board. It requires no
soldering to attach it to the
ZX-81—only the opening
of the ZX-81 plastic case
and the insertion of the
replacement leads.

It is complete with
instructions. Forty keys
are labelled with the

Sinclair codes, leaving six
spare keys for the user and
the space bar unmarked.
The overall dimensions are
10in. x 43in. x 2in.

The cost is £28.95 for the
kevboard and £43.95 for
the keyboard in a metal
case. Computer Keyboards
is at Glendale Park, Fren-
bank Road, Ascot,
Berkshire.

i,
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[continued from poge 11}
Taping-out
your
problems

THIS tape recorder has
been designed by a manu-
facturer of floppy discs to
eliminate the problems
with LOADing and SAVE-
ing tapes. Each tape
recorder, which looks the
same as any portable tape
recorder, is tested and sold
complete with a certifica-
tion tape. The ECRB1 has a
long-life recording head
adjusted for the correct
alignment to TDK CrOz2
high bias tapes.

It takes the data from a
tape and passes it through
a special circuit, so that
tape variations cannot
effect the data LOADed
into the ZX-81. The output
is through a DIN socket.
Program names can be
entered for recording on
tape through a condenser
microphone fitted within
the tape recorder.

The ERC81 tape
recorder can be obtained
from The Monolith Elec-
tronics Co Ltd, 5-7 Church
Street, Crewkerne, Somer-
set TA18 7THR.

Aport
only for
the ZX-81

A MEMORY-MAPPED
port which can be PEEKed
and POKEd from a Basic
program located at 11,000
for the ZX-81 or 25,000 on a
ZX-80. That means that it
cannot be used with the
16K RAM pack on the
ZX80; the 16K RAM can
be used only on the ZX-81.
That port allows the user
access to control printers,
to light LEDs, to use joy-

12

sticks. Technomatic can
also supply a booklet of
applications for 40 pence if
you want some ideas.
Demonstrated at the ZX
Microfair was the use of
the OUTPUT port to gener-
ate tones through an
external loudspeaker. The
INPUT and OUTPUT ports
are mounted on a printed
circuit board which plugs
into the back of the ZX
machines, so an extra
printed circuit board will
have to be used to attach
the 16K RAM pack—also
obtainable from the same
firm.

Technomatic can be con-
tacted at 17, Burnley Road,
London NW10 1ED. The
port costs £18.

One switch
from
Abacus

THIS BOX has one switch
to control all your tape
recorder functions. LOAD-
ing and SAVEing, cueing
the tape up to the correct
position and inserting a
voice on to the tape all

Controlling your laope.

have one switch position.
Cueing is done by listening
tothe tape via the amplifier
and loudspeaker included
in the unit. The same loud-

speaker is used for a talk-in
before the program starts.

Feedback causing hum
or a high-pitched tone on
recordings is eliminated by
-switching-off the ear
connection when SAVE-
ing. Therefore all the leads
can be left plugged-in all
the time.

The unit is also supplied
with 70 centimetres of
cable so that the tape
recorder does not have to
be sited next to the ZX
machine.

Abacus can be contacted
at 186 St. Helens Avenue,
Swansea, West Glamor-
gan. The controller costs
£12, including postage and
packing.

Helping
to expand
up to32K

THIS RAM pack fits on to
the back of a ZX-81 to give
32KB of memory for use by
the Sinclair 8K Basic. The

original 16K can be
expanded to 32K on the
ZX81 by altering the
RAMTOP variable and

giving the command NEW.
After that is done there is
16K for programs and 16K
for variables and data.

Audio Computers now
supplies some programs
for storing the screen and
program in high memory
—above RAMTOP. That
allows you to change the
screen within a program
and swap programs stored
in RAM. It is not possible
with the programs just to
swap the variables (data) to
a new program.

Audio Computers is at 87
Bournemouth Park Road,
Southend-on-Sea, Essex.
The 32K RAM pack costs
£46 for a kit and £54 read y-
built.

Screwing-
ina
system

THE FULLER DP system
consists of a kevboard unit
which contains your ZX-80

or ZX-81 printed circuit
board and a kevboard
made up of 40 micro-

switches in the same lay-
out as the Sinclair flat
keyboard. The tops of
the keys are stepped and
have on the key-tops the
same symbols as the
Sinclair keyboard, covered
with a clear plastic top to
prevent wear.

The system can be built-
up using the 16K RAM
pack and a motherboard
which will accept any
boards which will plug
into the standard 23 x
2-way edge connectors.

The power supply can be
fitted inside the case and
can reduce the number of
cables required to connect
the wunit. The system
requires only a screw-
driver to assemble unless
vou have ZX-80; if that
scares you, Fuller will do it
for £10. The basic system,
which consists of the cased
keyboard, costs £32.75 as a
kit or £38.75 built.

Fuller Micro Systems is
at Sandfield Park East,
Liverpool L129HP.

Aiming
at ‘proper’
invaders

IF YOU become disinter-
ested in Space I[nvaders
looking as if they were
made from Lego, vou can,
with this board, swap
Sinclair letters and charac-

210,
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[continued from page 12]

ters for proper Space
Invaders. It fits beneath the
keyboard in the ZX-81 and
requires three soldered
connections to the ZX-81
printed circuit board. If
that worries you, send the
ZX-81 and an extra £3 and
it will be done for you.
There are 448 exlra
characters within the
ROM which require no
special taped program or
RAM to use; a simple
instruction of LET X=USR
?7?27?7) is all that is
required. There is a spare
socket on the unit so that
graphics symbols of your
choice can be used. ARAM
chip—4118 or 6116—must
be inserted in the socket to
store all these user-defined

The 4K graphics ROM
and printed circuit board is
available for £3095 from
dK'tronics, 23  Sussex
Road, Gorleston, Gt.
Yarmouth, Norfolk.

Mum’s the
word for
facilities

THIS SYSTEM, usable on
the ZX-80 or ZX-81, con-
gsists of a motherboard into
which cassette case-type
modules plug, giving extra
facilities. The motherboard
consists of a connector to
plug into the ZX machine
and vertical printed circuit
boards on to which the
modules fit. The printed
circuit expansion port at

Plenty of facilities for RD.

16K RAM pack. There are PEEKing and POKEing
two sizes of motherboard. location 15360 to 16383.
the Micro-mum which will The  Mini-mum  costs
take two boards and the £15.80, the Super-mum

£40.80. The modules cost
between £23.30 and £33.30.
RD Laboratories is at 5

Super-mum which will
take eight boards. The unit
is supplied from the ZX

machine +9V line via ils
+5V regulator. All the
devices from light pen to
analogue and digital inputs

Kennedy Road, Dane End,
Ware, Herts SG12 oL.U.

All prices in this review are
rounded-up to include VAT

the back connects to the are available through at15percentand p+p.

16K

MACHINE CODE DEBUG/MONITOR

characters.

JRS SOFTWARE

18 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 JJU
TELEPHONE WORTHING 85851 (Evenings snd Weakends only)

TEH RAM PACK 05 |M65.95)

WHY PAY
R, MORE SELIMINATE MACHINE CODE PROBLEMS with ZX-MC o e
- s software debug/monitor for the ZXB1 16K
% v Ty L . ®ENTER, AUN & DEBUG your machine code programs independantly
‘1-""""'-.. of Basic commands. ZX-MC resides in RAM, and leaves you 12 %K of
Plegre afipw T-21 days e delivery memory 1o weork with

®SAVE & LOAD AT DOUBLE SPEED any specified area of free RAM

At last you are freed from storing your M/C in arrays or REM lines

®REGISTERS DISPLAY & BREAKPOINTS to make de-bugging easie
PLUS many more useful commands.

#A MUST FOR BEGINNERS & ADVANCED USERS concentrate

on your M/C programs, not on how and where 10 store them

#ZX-MC is supplied on a high guality cassette, with a 32 page operating

An ESSENTIAL addition to your 1H RAM ZTXE (or IXB0 B ROMI
GERE 31378 which when Dadde

by PALIL HOLMES

Seaich and replice

Fri Sttty o o
SPECIAL GRAPHICS ROUTINES manual, for only
Hyper graphics mod graphecs naver seen on o ZXB1 belore ;
[T rist v SB1S up a8 many ompiy prind WRes &8 you feguire. (1K vers Nl £6I w fl.]""f inchusive (C.W. 01
Fi ubed i conjunciion with OPEMN fillg your scroen instantly with youd
gl tred character
= Apwars hanges sach characier gn your SCreen 10 iT§ 1Nverse video SCHEEN KIT ‘l
-'-.‘:'."_, \neunri By vl i e IRPNT: BUScRAS LINE Signal S5 TR ERved iy A suite of machine code routines that are called from Basic programs, o
: o A e a——— enhance your screen display, and create Data Files on cassetie. SCREEN
164 BYTES of wour precious RAM - Pt S oo R KIT becomes part of your Basic program
redible 1o oMLY E3.98 7.9 for coasssile weluging FULL ®DRAW A BORDER
 example programs ®CLEAR PART OF SCREEN
y available 16K vessian DMLY GBS (WM which inclades all the above PLUS @LOAD ANY CHARACTER TO WHOLE SCREEN
30T0's and GOSUB's included in line tenumber m SCLEAR SCREEN BY SCROLLING UP, DOWN, LEFT OR RIGHT
e grch Tor and sl ewedy hne CoORLARING spaciled characies .KE'\I’B{)AHD SCA‘H & FLAEHFNG CUHSBH
R s R | S T B ®INVERT VIDEOQ OF PART OF SCREEN

SMEMORY LEFT
GAMES PACK - Baaf this for vahms! 5 = ®DATA FILES

10 Baithe (M cods- 10} — fa

lets you Save & Load, at double speed, just the Basi
varighles, Differant Data Files can now be Loaded into the same Basic
prograrm

2 = !'.Mm
N Cownl e

City Bomb M/ coda- 18] Oe

i b i e S B LS ®5Supplied on cassette with instructions
Warp Wars (Basic & M icode- 18R] — Foatures realiniis space cralt maved by M cods for £ %
pravioutly sol ] " ;.;_‘ afmir with ratant TSR 4- fully inclusive (C.W.0.|
Srahn |Baasc 16H| A ga
prew sy wodd 21 Macrofan

Send large SAE for more details. Programs available mail order only
Allow up 10 14 days delivery. Please make chegues/PO payable 10

PICTURESQUE

6 CORKSCREW HILL, WEST WICKHAM, KENT BR4 3BB

Swast Tooth |Basic B M/ oode- VK|

PLUS Blslom and Blsch Hobes (e

OVERSEAS CUSTOMERY

1 may b made an Sterlhg IMans
PLEASE NOTE " bankh o $U S IS A cuntomass onlyl

¥ Drder svailable ai

ALl FOODS SENT AIRMAIL

SEEUSATTHEZXMICROFAIR APRIL3D and MAY 1
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ITH 250000 ZX-81 sales
Wunder the belt of Sinclair

Research, the technical
advice department is inundated with
enquiries every day, covering an
ever-wider range of points.

Many people might think that
Sinclair employs an entire team of
experts to deal with the mounds of
technical queries pouring in daily
but, in reality, one person copes with
them single-handed.

Now housed in the recently-
acquired, plush offices of Sinclair
Research in Cambridge, Ruth
Bramley, with some help from her
secretary, deals every day with the
sometimes daunting task of replying
to technical enquiries about the
ZX-80 and ZX-81.

On the surface that part of the Sin-
clair operation appears a simple one.
If vou write to the Cambridge head-
quarters or telephone with a techni-
cal enquiry, nine times out of 10 you
will be given a prompt, helpful
answer.

Behind the scenes, however, it
resembles organised chaos. As the
only technical adviser for Sinclair,
Miss Bramley has to deal with all the
letters and telephone calls on the
subject. On an average day she
handles between 30 and 50 letters
and calls.

About a year ago she was receiv-
ing something in the region of 20 to
30 letters and calls a week, which
shows how much ZX-81 sales have
increased in that ime.

People of every age like to know
about the ZX-81, ranging from

schoolchildren who have just start-
ed using the machine to middle-aged
people verging on retirement who
do not want to let their brains go
stale, through to the elderly who find
tackling some such new concept
aninteresting challenge.

“If children write or telephone me,
I will take extra trouble to sort out
their problems because, after all,
they are the adults of tomorrow who
will be using this technology all the
more”, she says.

With such a wide range of people
wanting information, it is inevitable
that they will make a variety of
requests and need many different
problems solving.

“The biggest query is undoubtedly
from people asking about cassette
loading and almost always it is
because people are using a recorder
which is not compatible”, she adds.

To cope with the demand generat-
ed by that query, a standard letter
has been devised which tells the
user how to set the correct signal
level, the correct type of jack-plug to
use, how to avoid noise from mains
being recorded on to the tape, and
how to align the tape properly
against the playback head.

With the letter is also sent a list of
cassette recorders which have
proved to be compatible with the
7ZX-81 and which produce the best
results.

The process of answering written
enquiries is time-consuming. It
starts at the Cambridge King's
Parade HQ where the letters arrive.
Once opened, a small team of people

Introducin;
with more

Every day Sinclair receives
up to 50 pleas for help. And
incredibly they are all dealt
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with by one woman, Ruth
Bramley. Here we look at
how she manages to cope
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sort them into various categories.
Many require a standard brochure
about the computer containing
details about both the hardware and
applications software available and
how to order goods.

Anything of a remotely technical
nature goes straight to Miss
Bramley. Others are sent to her
equivalent in the sales, engineering,
production and complaints depart-
ments.

“I like to have the letters in and
out the same day, otherwise | accu-
mulate an enormous backlog”, she
explains.

Most of the letters are helping
people with programming problems.
With programming forming part of
her mathematics degree course,
together with a spell with a software
house, she is unlikely to experience
great difficulty.

“Many of the programming
enquiries are from people, often
children, wanting to know how to
deal with data read and store. There
are two standard letters we send
dealing with cassette loading diffi-
culties, problems experienced with
the 16K RAM pack, and hints on how
tosave and load with the ZX-81.

“If there is anything really specific
which requires a separate answer, |
will see what needs to be done and
send areply”, she says.

If she receives a number of queries
about one subject, she considers
compiling a new standard letter to
solve the problem.

The only queries in her sphere
which she sometimes finds difficult

to handle are those connected with
engineering. Yet there is no problem
there, because she can go to the
engineers at any time.

Questions she deals with alone
include modification of the ZX-81
and enquiries about the circuit in the
machine.

Her secretary deals with the
general administration of the small
technical enquiries department but
the two share an office with five
girls comprising the sales and
administrative department.

If she is particularly inundated
with paperwork and is unable to
answer a telephone enquiry, the
other girls are capable of dealing
with basic technical questions, like
saving and loading.

The method of handling enquiries
by telephone. is just as efficient as
dealing with the mounds of mail.
Since December she has set up a
logging system recording every tele-
phone enguiry with which she deals.
For each call she answers she notes
the date on which it occurred, the
time of day, the caller, and the points
the caller makes—in her own code.

Frequently callers telephone
again and her log enables her to find
quickly and easily what the previous
enquiry was about.

At the moment there are no plans
to employ another technical expert
to lessen the workload but if interest
in the ZX-81 continues to grow as
much this year as it did last vear, it
will not be long before the technical
advice department expands to keep
customers satisfied.



HILDERBAY LTD PROFESSIONAL SOFTWARE

If you don’t believe that the Sinclair ZX81 can do real work,
come and see us at the Computer Fair Exhibition, Earls Court
(23rd-25th Apriland the ZX Micro Fair, Central Hall,
Westminster, London SW1(30th April-1st May).

ZX81 & 16K SOFTWARE: Reviewed in '"Your Computer” (Feb. 1982).
Payroll for up to 30 employees. Meets all regulations £25.
Stock Control Fast, big, and versatile £25
Budget £ 15.

Critical Path Analysis Up to 500 activities £15.

VAT & Mortgage & Loan £8.

GOLD: Areally good adventure: together with the intriguing
"PickaWord". £8.

RELIABLE 16K RAM Pack for the ZX81 £42.

BEAMSCAN: Beam analysis for architectsand engineers £25,
APPLE Il Payroll: £35.

HEWLETT PACKARD 9845B: Superspline (general purpose
interpolation and tabulation).

* MEMOTECH 64K Memopak £79.

DO YOUHAVE DIFFICULTY LOADING TAPES! We have the answers,
and for wellunder £10.

Contact us for more details.

CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's
Prices include VAT, Post & Packing. COD Orders E2 extra.

16

TAPE HINT: Don't use the first 20 seconds
of your cassettes — most tape problems
are found near the ends of the tape.

COMPETITION
WINA
64K MEMOTECHI

Opentoall purchasersof ‘GOLD'
or Games Pack 1
A 64K Memotech will be sent tathe
player who sends us the highest
scorereceived by-31 July 1982
Manthly prizes of blank cassettes
for your programs!
If you have already bought 'GOLD'
send sae for a copy of the rules

HILDERBAY LTD 1981

HILDERBAY LTD [YCM|). B/10 Parkway. Regents Park. London NW1 7AA.

Telephone enquiries for Hilderbay Ltd. will nuw=be handled by HDEDCO LTD.

Tel.01-251 3090

ZX81 & 16K SOFTWARE

EQUATION PACK :linear and quadratic equations, sets, equations of higher

degree. £8.

MATRIX ROUTINES : the matrix statements of normal basic (MAT .. .) £8.
CALCULATOR PACK :the equivalent of RPN calculators. 40 operations and

functions. £8.

ELEMENTARY STATPACK : mean, variance, stand.dev., stand.err., covariance, corr.

coeff.,anal. of variance, lin. regression £10.

METRIC/IMPERIAL/US CONVERSIONS : length, surface, volume, weights and

measures, speed £6.
TRIANGLES : complete trigs package £8.

POLYNOMIAL EVALUATION : operations, zero's(int., real, complex)and

Descartes £10.

BARCHARTS FOR ARCHITECTS : a simplified version, takes away the tedious task of

manually handling the problem £25.

BANK ACCOUNT : calculate your bank charges whilst keeping your account £5.
HOLDCO GAMES — See our special advertisement in this magazine

Prices include VAT, Post & Packing. COD Orders £2 extra.

HOLDCOLTD.
14, BRITTON STREET
LONDONEC1M5NQ

Tel: 01-251 3090
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ICROMANIA hit Waest-
minster Central Halls again
recently when the second

Z.X Microfair was held there.
Our photographer has captured
the atmosphere of the thronging
crowds who had to wait up to four
hours before getting into the show.
No wonder show organiser Mike
Johnston is looking exhausted but
pleased (bottom right) . . . some 7,000
people paid 50p each to fight their
way round to the 70 exhibitors.
Mike, who is pictured with his
band of helpers, is at the moment
planning his next Microfair which,
to help avoid the massive queues, is
being held over two days on Friday,
April 30 and Saturday, May 1.
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and bought your ZX-81—now

what? You may have a
specific use for the machine in
mind or you may simply be
fascinated by the prospect of own-
ing your own computer and keen
to learn more about it. Here are a
few general hints to help you.

ZX S O YOU have taken the plunge

Don't panic

If all you know about com-
puters so far is that they usually
try to take over the world in
science fiction films, do not
worry. The ZX-81 was designed
for you. You do not have to be a
genius or a mathematical wizard
to use it. This computer was made
with the beginner in mind and
will let you learn in easy stages
and take you on to advanced
computing.

The ZX-81 is fairly robust and
tolerant of mistakes, so nothing
you do to it in ordinary use will
cause any damage to it, or to your
television or cassette recorder.

You can enter anything you like
from the keyboard; it will not
necessarily work but it certainly
will do no harm. If the worst
happens and you find strange
pictures on the screens, or the
keyboard will not respond, you
pull out the power plug, wait for a
second or two, plug it back and
your machine is as good as new.

Remember only to do that as a
last resort, because you will lose
everything you have typed-in.
The programs you put in will stay
there only while the power is on.

Setting up

The instructions for setting-up
your computer on page seven of
the manual are reasonably
comprehensive and you should
normally have no problems. It is
worth checking, if you have just
opened the box, to make sure you
have all the correct pieces— a
ZX-81, a power supply unit, a

manual, an aerial lead and a pair
of cassette leads. Connect up, turn
on the power—remembering to
keep the TV volume low to save
your eardrums—and tune to
channel 36UHF. You may have
slight difficulty locating the UHF
tuner on your TV because some
manufacturers manage to con-
ceal it fairly skilfully. If you have
a push-button model, switch to an
unused channel and turn the push
button.

On other models the tuner is at
the back of the set or sometimes in
a pull-out tray at the front. Once
vou have tuned-in, you should see
a black square in the corner of the
screen with a white ‘K’ like the
picture in the manual. If the 'K’
does not appear, double-check
that you have everything
plugged-in to the correct sockets
and that power is on, then re-set
the machine by unplugging the
power for a second or so and try
tuning again.

The 'K’ will take fractionally
longer to appear if you have a 16K
memory connected. If the picture
remains fuzzy or unsteady you
may need to adjust the vertical or
horizontal hold on the TV and
check the aerial lead for loose
connections. If all that fails, try
another set before you send for a
replacement.

It can save family arguments if
yvou can afford a separate TV for

your ZX-81; you can buy a cheap
portable set for around £50 or
obtain a second-hand one even
more cheaply. Similarly, it makes
life easier if you can find a corner
somewhere to leave your equip-
ment permanently sel up—
unplugged. You will find that you
use a few power sockets for your
system and a four-way block con-
nector on a short length of exten-
sion cable helps to tidy trailing
leads.

Talking to your ZX-81

The ZX-81, like a pocket calcu-
lator, ‘understands' numbers and
signs like plus and minus. It is far
more sophisticated, however,
than a calculator and can also
cope with letters and words—
those on the keyboard—provided
they are presented in the proper
way.

A calculator follows the rules of
arithemtic; the ZX-81 uses an
artificial language designed for
computers, called Basic. There are
many computer languages but
Basic is a good general-purpose
one, fairly easy for non-computer
specialists to learn and found
widely on microcomputers.

Most manufacturers have their
own slightly different version or
dialect of Basic and Sinclair is no
exception. What this means, in
practice, is that a program—a
series of instructions to the com-
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starting
from scratch

1ZX81ZXB1ZXB81ZXB1ZXB81ZX81ZXB1ZXB1ZXB1ZXB1ZXB1ZXB1ZXB1ZXB1ZXB1

What to donow
you have bought

your Sinclair

Don’t panic! Here is the Sinclair User beginners’ guide

puter—written for one machine
will not work on another without
some modification but if you
understand Sinclair Basic you can
soon learn the minor peculiarities
of other versions and, with a little
practice, adapt them for the
ZX-B1.

You do not need to wait to learn
the language to start. You can
copy the programs you find in
Sinclair User. A word of warning.
Make sure you copy them exactly.
You may understand a sentence
with a comma or a quote omitted
but your ZX-81 relies on those
cues and the program will not
work without them.

For that reason, it is a good idea
to SAVE a program on cassette
tape before you press RUN and
NEWLINE to make it work. That
way, if you have made a mistake
and vou lose the program from
the computer, you can LOAD it
back quickly from the tape and
look for the error, without having
to type it in from the beginning.

You can also buy a wide variety
of commercially-produced, pre-
recorded programs on cassette,
They can vary a good deal in
quality and you will need to read
the reviews and use your
judgment to choose the best.

A good deal of the interest and
fun of having your own computer
is in writing your own programs,
which is easily as fascinating as
playing even the best game of
Space Invaders written by some-
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one else. The manual deals
thoroughly with Sinclair Basic
but if you find it heavy going or
not to your taste, there are plenty
of books available for the ZX-81.
Check your local bookshop and
find one which suits you.

Many people feel that the best
way to learn is to plunge in at the
deep end and see what you can
make the computer do. Refer to
the manual if you have difficul-
ties. You can ignore the functions
and calculations initially and
experiment with PRINT state-
ments to get the feel of vour
machine. The beauty of having
vour own computer is that you
can learn at your own pace in the
style which suits you best.

Keeping your programs

You lose the program contents
of vour computer when you turn
off the power but you can take a
copy of the program, because
the ZX-81 can reproduce the
instructions you have typed-in as
a coded sound signal which you
can record on to ordinary cassette
tape. When you want to use the
program you play it back to the
ZX-81 and it translates the coded
sound back as your program.

Torecord a program, you SAVE
it and to play it back you LOAD it.
Chapter 16 of the manuals tells
vou in detail how to do it. You
may have problems occasionally
in LOADing, usually with tapes
recorded by other people. One

way to deal with that is to wind
the tape to the middle of the pro-
gram and type LOAD" " followed
by NEWLINE, then slowly turn
up the volume of the recorder
with the tape running until the
television screen shows four or
five horizontal black bands. If you
then re-wind the tape, the pro-
gram should load normally at the
volume setting.

Carry on computing

Finally, a health warning. Apart
from any practical uses, comput-
ing with your ZX-81 can be a very
entertaining hobby and is almost
certainly habit-forming. You may
easilv find vyourself crouched
over your machine, red-eyed, in
the early hours of the morning,
thinking that in another five
minutes you will sort out the
problem. Try to break that habit
by getting into the fresh air and
meeting other Sinclair users; it
undoubtedly will help your pro-
gramming—and your non-com-
puting friends, poor souls, will
probably be sick to death of hear-
ing about computers by that time
in any case.

By getting a ZX-81 you will find
you have joined a not very exclu-
sive club with many thousands of
members, many of whom would
be only too happy to advise you if
vou have problems. Sinclair User
will help you to get in touch with
other users by printing a list of
clubs each month.

X
B1
ZX
a1
X
81
IX
a1
X
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ELLO and welcome to HELP-
HI.INF.. Each month 1 shall

answer a selection of letters
from my postbag on a theme of
interest to Sinclair users. Often |
shall refer to pages in the manual
supplied with the ZX machines and
this month the gquestions centre on
chapters 27 and 28 of the ZX-81
manual which are about the Organ-
isation of Memory and the System
Variables. The first request, from Mr
Adler of Harpenden is:

“Please explain the meaning of
an ‘“‘address’’. How can a byte,
which is a number, have an
address?"’

An important part of a computer is
its memory and typical micro-
computers have several thousand
memory locations available for
immediate use. Clearly each location
needs a separate label or address to
distinguish it from its fellows. The
word address came into use because
writing information to one of many
memory locations is similar to writ-
ing a letter to one of many people.
Letters are sent to an address so that
they reach the person who lives
there. Similarly, a computer sends
information to the memory location
atagiven address.

Computer addresses are simply
whole numbers starting at zero; so,
for example, in the unexpanded
ZX-81 locations 0 to 8191 are used by
the ROM, locations 8192 to 16383 are
unused, and locations 16384 to 17407
are used by the RAM. The add-on
16K RAM uses locations 16384 to
32767. Only the contents of RAM
may be altered and so users are
generally interested in addresses
16384 and upwards.

Each location in memory contains
one byte of information. A byte can
be thought of as a whole number
between 0 and 255 inclusive. In prac-
tice, the word byte is often also used
to mean a “location in memory" as
well as to mean the number which is
stored at that location. Thus if loca-
tion 17000 contains 34, we might say
“byte17000is34".

The next question, from Mr
Lypartin of Paignton develops our
theme:

“l am keen to understand how

22

my ZX-81 works but as a beginner |
am perplexed by the manner in
which addresses are stored in the
system variables. I know, for
example, that D-FILE is the begin-
ning of the display file—but how is
that information stored?"’

The area at the bottom of RAM
between 16384 and 16508 holds the
system variables and is followed by
the program area, starting at 16509.
The display file is next but as pro-
grams can vary in length, the display
file does not start at a fixed address.
The ZX-81 keeps track of it by

storing the current value of the

starting address in D-FILE.

If you look at page 178 of the
manual you will see that the value of
D-FILE is stored at address 16396
and so you might infer that you have
only to look at the contents of 16396
to find the value of D-FILE.

Unfortunately, that is not true.
Remember that the value of D-FILE
is an address and that addresses are
whole numbers, like 16384 and 17407
and 32767. A single location can only
hold a number between 0 and 255
and so two adjacent locations are
used to store larger numbers. The
value of D-FILE is given by:
value held in 16396 + 256 * value held

in 16397

Any whole number between 0 and
65535 inclusive can be stored using
this system.

The value held at an address can
be found by PEEKing at it and so you
can PRINT the value of D-FILE by
entering:

PRINT PEEK 16396 + 256 * PEEK

16397

You may know that the contents of
the first location in the display file is
always 118 and you can show that by
entering:

PRINT PEEK (PEEK 16396 + 256 *

PEEK 16397)

Finally, I have been asked many
times if there is a simple way of
allowing two programs to use the
same variables. Mr Peters of Black-
pool asks:

*“l want to write several pro-
grams which use the same data but
there seems to be no way to do so
using the Sinclair functions. Do 1
have to write routines to save and

Andrew Hewson, author of
Hints & Tips for the ZX-80
and Hints & Tips for the
ZX-81, answers questions on
hardware and software for

(Questions
organise

gt

e 1'[_.‘-.

Andrew Hewson: with the right advice.
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computers.

| Please address your prob-
lems, queries and comments
to Andrew at 7 Grahame
Close, Blewbury, Oxon.

, on how to

load data on cassette or is there
some way of passing data between
programs directly?

There is. The trick is to alter the
RAMTOP system variable to give
you some space at the top of RAM
which is out of reach of the Sinclair
system in normal use. Your first pro-
gram can then copy data into the
area above RAMTOP. You can then
load a second program, replacing the
first, but the data saved above RAM-
TOP will still be intact. The second
program can then copy the data back
into its own variables area.

Let us take the job step by step. All
the calculations following refer to
the unexpanded ZX-81 with values
for the 16K expansion in square
brackets where they are different.

® Moving RAMTOP. Suppose you
want to pass a 10-element array
between programs. A single-dimen-
sional array occupies five bytes per
element plus another six making 56
bytes in all, and so you need at least
56 bytes above RAMTOP.

When you switch on your ZX-81,
RAMTOP is set automatically to one
more than the top of RAM, i.e., 17408
[32768 with the 186K RAM]. The
address is stored as a system vari-
able at 16388 and 16389 as the values
0 and 68 respectively [0 and 128],
because 0 + 256 * 68 = 17408 [0 + 256 *
128 =32768].

You can use your ZX-81 to calcu-
late the new value to be POKEd into
16388 by entering:

PRINT 17408 - N —-256 * INT((17408 -
N)/256)
[PRINT 32768 - N —256 * INT((32768
~N)/256)]
Using N = 56 for our example gives
200.

The value to be POKEd into 16389
is given by:

PRINT INT (17408 — N)/256)
[PRINT INT (32768 — N)/256]]
In our example the result is 67 [128].

The ZX-81 will ignore any altera-
tions to RAMTOP until you enter
NEW, so do so at that point. Of
course, if you have a program in your
machine you should SAVE it first.

@ Finding your array. Variables are
stored at the address held in VARS at
168400 and 16401 so you can PRINT

the current value by entering:
PRINT PEEK 16400+ 256 * PEEK

16401

® Saving an array above RAMTOP.

The following program demon-

strates the technique:

10 DIM A(10)

20FORI=1TO10

30LET A(l)=1

40 NEXTI

50 LET ] = PEEK 16400 + 256 * PEEK

16401

60 LET K = PEEK 16388 + 256 * PEEK

16389

70FORI=0TO55

80 POKE (K +1), PEEK (] +1)

g0 NEXT1

Lines 10 to 40 assign the array and
set its values to 1...10—these values
have been chosen for the purposes of
this demonstration and have no
special significance. Line 50 stores
the value of VARS in | and line 60
stores the value of RAMTOP in K.
The loop at lines 70 to 90 copies the
contents of the array above
RAMTOP.
® Retrieving an array from above
RAMTOP. Now delete the first pro-
gram and enter the following:

10 DIM A(10)

50 LET | = PEEK 16400 + 256 * PEEK
16401

60 LET K = PEEK 18388 + 256 * PEEK
163849

70 FORI=0TO55

80 POKE(]+1), PEEK (K +1)

00 NEXT I

100 FOR1=1TO10

110 PRINT A(I)

120 NEXT1

In this program thearray is assign-
ed and | and K are set to VARS and
RAMTOP as before but the loop at
lines 50 to 780 now copies the data
from above RAMTOP to the vari-
ables area. The loop at lines 100 to
120 PRINTS the values of thearray as
set by the first program.

In each case, lines 50 to 90 repre-
sent the essential part of the program
but it is important to assign the array
at the beginning of the program, so
that it lies at the bottom of the vari-
ables area. The same technique
works for ordinary variables but
strings cannot, in general, be copied
in this manner, because they can
move around in RAM.
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BYTEING DEEPER
INTO YOUR ZX81

by M. Harrison
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Mufk Harrison

The ZX81 Microcomputer is now, debatedly, the fastest
selling personal computer in the UK. Unfortunately, the
user's manual can not answer all the questions and problems
that arise when using the ZX81 Also, the user's manual gives
the distin

engineers

Cl impression of |‘J|"I"|:L: written by an engineer, for
not for the average user of the ZXB81. The only
way you can see the manual is by buying the machine

BYTEING DEEPER INTO YOUR ZX81 supplements the ZX81
manual .I'I'illli-\ll.-:l"" an excellent introduction to computer
programming. It starts from first principles, and, by
reference O over ':|Jl._II|'rl..||'-. -.:r.uls'-l |"l-.._!|'|'|F||1,"- progresses
to some of the most advanced technigques useable on this
omputer. It ,':ura-\vrll-uc|:‘|.:||-'-!,‘|ruie*c ts and programs tor the

IS8 (O solve . eai h of rlll,'u' S S r..hh- far |||-nu--.':| use (e.g

games, personal data banks, and homework aids). All but
two programs will run on ZX80
|]|-| E""ilr'l 1{'!?;-1
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160pp
paper only £4.95

o, Distributed by
John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO119 LD
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Lack of ZX81 memory

The Memotech 64K Memopak

The growth of interest in computer use caused by the introduction of the Sinclair ZX81 has made new and
exciting demands on the ingenuity of electronic engineers. At Memotech we have focused our attention
on the design of an inexpensive, reliable memory extension.

The Memopak is a 64K RAM pack which extends the memory of the ZX81 by a further 56K. Following
the success of our 48K memory board the new memory extension is designed to be within the price range
expected by Sinclair users. It plugs directly into the back of the ZX81 and does not inhibit the use of the
printer or other add-on boards. There is no need for an additional power supply or for leads.

The Memopak together with the ZX81 gives a full 64K, which is neither switched nor paged, and Is
directly addressable. The unit is user transparent and accepts such basic commands as 10 DIM A(9000)
0-8K ...Sinclair ROM
8-16K...This section of memory switches in or out in 4K blocks to leave space for memory mapping, holds
its contents during cassette loads, allows communication between programmes, and can be used to run

assembly language routines.

16-32K...This area can be used for basic programmes /
and assembly language routines. j‘ll“ 'jl‘
32-64K...32K of RAM memory for basic variables and large arrays. ‘ 4

<
With the Memopak extension the ZX81 is transformed into laﬁ(ll““llaks

a powerful computer, suitable for business leisure and educational ‘1()Nl‘?
4

use, at a fraction of the cost of comparable systems. ‘\T‘;‘ll .

Please debit my Please rUSh me: I

EEE{EEQTCAHD Quantity Price  Total

: it e 64K RAM, Assembled |l £68.69 :

MEMOTECH = [Emmyy | [ws :
I Signature Stock Control Programme £ 25.00 l

I E]_ME - Payroll Programme : £ 25.00 l

Memotech Ltd NAME SR VAT @ 15% =0 | I
3 Collins Street | |, ooaecs postage | £200 |
Oxford- OX4 1XL I SUI TOTAL J |
Tel - 722102/3/4/5 :-To: Memotech Ltd., 3 Collins Street, Oxford, OX4 1XL Telephone (0865) 722102 -:
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“THE BEST ZX81 BOOK"

If you have a Sinclair ZX8 1 and want to use it to its full potential
then, as the experts have all agreed, this is the book for you. It
contains detailed guidelines and documented programs in the
areas of gaming, information retrieval and education, as well as a
unigue histing of the 8K ROM for machine code applications

Far and away the best ... once again Linsac has produced the
book for the serious end of the market’. - Your Computer,
November 1981

The ZX81 Companion is a most professional product ... with many
good illustrative programs, tips and warnings'. - Education
Egquipment. October 19817

‘Bob Maunder's attempt to show meaningful uses of the

machine s brilhantly successful . .. thoughtfully written, detailed
and illustrated with meaningful programs... To conclude - the
book is definitely an outstandingly useful second step for the ZX81
user . -Educational ZX80/81 Users' Group Newslatter, September
1981

Send your cheque for £7.95 (includes UK p&p) to

LINSAC (S U) ticciesorouan 155 560

ISBNOS907211011 Price £7.95

Music 1K E2.85
Music 2-16K £3.95
Mightmare Park 14K  E4.85
High Res. Graphics 16K  £3.95
Space Invaders 1K  £4.95
Space Invaders 13 3K | £5.95
Breakout e 1K | E3.95
Dragon Maze 16K  £4.95
Planetoids 16K | £3.95
Scroll/
Rolling Riter 16K | £2.95
Lite 16K | £3.95
Startrek 16K | £4.95

%K 16K RAM pack 3K 3k :::E::uui 16K | £5.95
assembled, tested and cased Fruit Maching

£37.50 inc PEP and Pontoon E2.95

{Allow 21 days delivery) Space Rescue £3.95
Warrior £4.95
ab 0" &X'y

+ Connect Four £5.85

Assembly B1 1 £5.95

Assembly 13 ing £8.95
Hex. Ldr/D £1.00

* No hardware madilications
whatsoever

~

5.4A.E. for catalogue

All programs supplied of
casseatle with instructions
Send remittance with arder
(Chegue, P.O. Card No.) to

TIHERUTIGES

.. quality games and special techniques e I :i :ﬂ:ﬂ Close

G = jer ! Salihu
the widest range available from one supplier w'n;:; ) :m“m =
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7ZX-81 into an educational

environment has greater value
than many people imagine. It may
look like a toy—and perhaps
deserved the label when first intro-
duced—but independent suppliers
have joined forces with Sinclair to
produce an impressive array of add-
ons which enhance the machine con-
siderably, RAM expansion, high-
quality software and peripherals
mean the ZX-81 is capable of sophis-
ticated operations.

From simple awareness to pro-
gram writing and word processing,
the ZX-81 has value and can with-
stand a surprising amount of robust
hands-on use, given a certain
amount of attention with a soldering
iron. The beauty of this particular
micro is, of course, its price. Educa-
tional suppliers include Sinclair
Research, Griffin and George and W
H Smith, all of which offer the offical
range of hardware and software,
most with educational discounts.

For the same price as the Pet or
Apple, for instance, you could buy 10
7.X-81s, providing a greater spread
of usage. The machine obviously has
limitations—the absence of disc
storage, for example—and cannot
compare to the versatility of some of
the more powerful micros but it per-
forms admirably within its scope.

Students at North London Poly-
technic and at many other higher
education establishments consider
the ZX-81 to be a standard piece of
equipment, something  without
which they cannot manage to
handle standard number-crunching,
program analysis and computing/
statistical study in specific subject
applications.

At the other end of the curriculum,
the ZX-81 is a useful tool in primary
education. The only disadvantage
might be the keying-in of input—the
touch-sensitive keyboard may prove
difficult for younger children to use.
The cost of the ZX-81 is well within
the limited budget of a primary
school and is a worthwhile invest-
ment to enable children to develop
an awareness and can be used to pre-
sent material in an unusual and
interesting way.

Tllh’ INTRODUCTION of the
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Why Sinclairs are
such a smash hit

From primaries to polytechnics.. the whole
education spectrum is using ZX-81s

One branch of the Youth Oppor-
tunities Programme aims to give
hands-on experience to a number of
unemployed teenagers. Using two
ZX-81s, the youngsters tried simple
programming techniques, gaining a
valuable awareness of what a com-
puter is capable of doing. Some of the
users have written their own pro-
grams and developed some interest-
ing applications, including control
experiments.

One school which, despite a long
wait for delivery of two ZX-B1s, is
now using the micros happily is
Arbourthorne  Middle  School,
Sheffield. Originally, it was intend-
ed to use the ZX-81s for staff
familiarisation in computer hard-
ware and programming techniques.
Stephen Dommett, a member of
staff keen to promote the use of
micros in the school, decided to try
the equipment with his pupils.

Together with a series of home-
designed work sheets, he was

L .
Sheffield schoolchildren and their ZX-81s.

encouraged by pupil response.
Interested children in his class
arrived early, worked through their
lunch break and stayed after hours.
He had this to say about his
experience:

“The single-stroke keywords? Con-
fusing at first, I admit, but it takes
about two minutes to get the idea
and it makes children's typing much
faster. Non-standard Basic? Who
cares? By the time children using the
Z.X-81s are ready for something with
disc drives and high-resolution
colour graphics, all the machines
and languages will have developed
anyway .

After only a short period of work
with the ZX-81s, Dommett makes
the following observations:
® Computer programming is a valid
subject for 11-year-olds—possibly
younger. They have to discipline

[continued on page 28) //_._"E_.\
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[continued from paoge 27)
their thoughts to use the language,
vet creativity and imagination are
also required, and rewarded, when a
program works.
® The Sinclair is the ideal machine
to start, not just because you can
afford sufficient of them to make it
worthwhile but because of the
single-stroke keywords and user-
friendly Basic.
“We do not envisage our ZX-81s
being used solely for learning pro-
gramming. It is just that educational
programs take longer to develop”. In
fact, because of increased usage and
interest in the ZX-81, there is now a
significant number of educational
packages, both commercial and
home-produced. The educational
users group, EZUG, produces a
comprehensive list of programs
available.

“The plan for this academic year”,
he comments, “is for all interested

pupils to start programming and for
every child in the school to lay hands
on a micro for a few minutes each
week, playing games which will be
entertaining and useful. Only time
will tell if it works but it will have
been fun for me, too”.

The ZX-81 is, there can be no
doubt, a sound microcomputer. The
PCB is Z-80-based and can cope with
the majority of tasks. The area which
causes concern, however, when one
talks about continued usage with
children, is the connections and
sockets at the back and sides of the
machine.

One hint is to solder the power
supply and UHF lead for video out-
put into the main body of the ZX-81,
That prevents program crashes,
especially in the unstable environ-
ment of a school classroom.

The same is true for the RAM
expansion packs now available—up
to 48K—which greatly enhance the

capabilities of the machine. The con-
nection at the rear is vulnerable and
it is advisable to construct some kind
of base to which the micro and
expansion packs can be attached.
Another advisable amendment to
the basic system is the addition of a
mechanical QWERTY keyboard.

With those changes, however, you
are no longer considering a £70
micro but one more in the region of
£150. You then have to consider the
point of buying an inexpensive
system compared to something like
the Atom or BBC machine which is
more expensive initially but gives
you a more sophisticated tool with-
out the need for add-ons.

All things considered, the ZX-81
has an important role to play in the
classroom, within its inherent physi-
cal limitations. When the sockets are
secured and more RAM added, you
have a useful piece of equipment—
there is no doubt about that.

HINTS & TIPS forthe ZX81

ZX81 HEWSON CONSULTANTS ZX81

by ANDREW HEWSON

“Ciood value and quite fascinating . . & very inexpensive way of scquiring months
of programming experience™ - YOUR COMPU TER Mov & |

“Excellent. .. very good value for money ™ - SYNC

Chapters on: Saving Space Understanding the Display File .. Con verting
ZXEQ Programs . .. Chaining Programs { pass data between programs, call
subroutines from cassette, establish data files)_ . . Machine Code Programs{write,
load, edit, save and debug machine code)

Routines and programs are scatiered liberally throughout the text and the final
chapter consists of twelve uselul, interesting and entertaining Programs.

16K RAM £37.50

A topquality add-on 16K dynamic memory
specially designed for the ZXE | Simply plugs
into the port at the back of vour Sinclair, Can
be used in conjunction with the ZX printer
MNeatly packaged in a black plastic shell 1o
match your ZX81. Incredible value, why pay
more?

MEMOPACK 64K RAM £79.00
Developed by Memotech this amazing 64 K RAM needs no extra power supply
Simply plugs neatly and firmly into the rear port of your ZXE 1. Can be used with
the ZX printer and other sdd-on hardware.
Just ook al these Features
# E=-16K can be switched in and out in 4K blocks io leave space for MmEmary
Mapping
# | 2-]6K can be protected against overwriting during loading from casselte,
* Directly iddressable and user transparent
w LUpto | 3K of basic program arca.
#* 12K or more of vanables area.

280 OP CODES f£145

A miust for the beginner and the experienced programmer alike, This handy ready
reckoner lists all 600 plus Z80 machine code instructions in decimal and
hexadecimal with their mnemonics. Each Op Code is suce inctly explained and
cross-referenced. Supplied in a protective transparent wallel for casy reference and
durabiliry

Cheque with order or quote Access or Barclaycard number to:
HEWSON CONSULTANTS, DEPT. SU, 7 GRAHAME CLOSE, BLEWBURY, DIDCOT,OXON OX119QE.
Tel:(0235) 850075.

16K SOFTWARE SPACE INTRUDERS f£4.95

40 alien ships in each squadron, All action

display. Automatic option - the machine * -, -~
plays iself, can you do better? Written in - f__ - -
machine code for super fast fun. Squadron f- .FH. -~
alter squadron attack vour position. Three ¥ '
laser bases. Full score display ' oay

oy ! e
PROGRAMMERS A i
TOOLKIT £6.50 e

Are you wriling your own programs for the
ZXE1? Then use our TOOLEIT 1o do the
donkey work. Copy it into B A M before you
start work then you will have it at your
fingertips. Comprehensive LINE
RENUMBER including GOTOs and
GOSUBs; LOAD EDIT and RUN machine
coxde programs; INSPECT the £X8 1 system
routines; COPY them into RAM and
PATCH and/or EXTEND them: FIND a
given piece of Basic code and REPLACE all
occurrences of it; move blocks of Basic lines
with EDIT

LANGUAGE DICTIONARY £3.75

MNow you can construet your own English/French. English Anything dictionary
with our LANGUAGE DICTIONARY, UPDATE the entries, SEARCH fora
word, CREATE a new dictionary and SAVE it on tape all with the same fully-
detarled program

1K STATISTICS £3.75

Three programs on the one casselie.
I} i Statistics - prints the current mean and standard deviation after each value s
entered,
it Regression - prints the current mean and standard deviation of the v and
values and the intercept and slope of the regression line
iii Trend - prints the current mean and standard deviation of the v and % valses
and the intercept and slope of the trend lines
2 CHISQUARED TEST = prints the current value of the Chi squared stalistic and
the current sample size,
I GRAPH PLOT - plots a graph of data entered from the kevboard

- £ e
rm
3%"

o= e .

[ % FmtP

SINCLAIR USER April 1682



Q

e
o¥
'\ e 10";'
2\ \\00 o
: - Ll L A .
2 WV @0 5080
e o OV aeT ot -7
- o % L@ 2 \O - I
’ 1.. a“ e eV el PO e [
&0 ‘ “ w-.t‘n w,;\m Y \ ,\ﬁ.“{ﬂ ot 100 _ - 1
\\0 5@ gﬂ“‘i‘(;n‘ogpﬁf‘ha D""'EF: ne® '
L A\ B ot len o™ T o e |
\ P _qe?' uste. ey Nk oSt
g Sa\l " CJ\ &0 02 200" W\ " et quoe ¥ W
\}, W02 ot Ot | 1520° Yot~ 'n'#"e'ﬁue N W
ﬂnﬂ aqﬁ : ?{C‘g ;,“L‘f" N - (ot ® €N G T i |
1_03' A \ Tﬁﬂ Eeﬁ - .E.ﬁu ar E,C-l' i - |
oV WO g™ a0t o x5 S \e 10 i T N
¢ 0{5 et -u.at - \ﬂ'\u,'i;lal Ug‘a a0 el |
o oo \3‘59 3“6."3- - e .. 91 .pa“l et et % |
wa é\\-\' hc 1“ 10@ \‘I-a_'\t aﬂa L " o
i 5‘[3 B"N 3L o "I.,B.\I " o g s 5. |
o 0o qee® - P L e ~ae®™ |
1 nﬂe'“ﬂ “Elm e - : 10 Gﬂ?ﬂ r___.--""fl e oy ewﬁa |
i - - e " B o
cl CE‘:‘JE - - ﬂ{\? aﬁl'\@ﬂ E_-' - s G e Bﬂ\ﬂg |
e -~ W 3 {of . -t i\ I
- {.0?" e®% oo, @@ oo ue Lt e o B I
-~ ot® Exﬁitrﬂg\}f“ en® - one o ""LJg,'i"@“ I
- Y e 2 o ol a9 __,.d'""'
~ - 9-?. \eaﬁﬁ Pu‘;‘?“ ?\3'&5 P‘?Q\;g E.I"'Oﬁ ﬂ'ﬂmﬁ P‘dﬁ‘ IIIIII o Pl\._;,n i
T Al e S e e R TS T L I A L S T4 5
16K SOFTWARE PRICE MNEW VIDEO-INDEX NEW
VIDEQ-SKETCH (ZX8B1 only). Move the cursor to any 0. How do you store 57 000 charactersina 16K RAM
part of the screen. Draw or rub-out as you move it. Mixin A Use VIDEO-INDEX,
text or graphics. Save picture in memory. Save picture Catalogue your cassettes, your record collection, references to
BOGUIER 06 SRS 7.95 magazine articles. Amazingly versatile. Capacity for 1,000
VIDEQO-PLAN (ZX81 only). Performs the function of an individual references each of which can generate 57 characters of
ﬂngi‘rfﬁﬁtﬁﬂﬂk F?":_h":_ﬂhﬂ functions include addition, T text, Powerful search facilities once the index has been created
suptraction, mukti canon - 5
VIDEO-AD Hmat?nlg d:splay STV Bamos of sebiortitin How is it done? The system cannot really fit 57,000 characters
material. Set-up your own pages ap:':fchan e them ag in a 16K RAM. It gives the illusion of doing so by eliminating
andwhenre ui?ed Pag 9 795 duplicates. For instance in an index of articles in computer
VEDEG-GH;IF‘H Pl g e L c ) magazines about the ZX81 certain words occur ime and again,
. izttt fgl'ﬁ?:?‘lglgg 4 satrn;re wﬁi‘ﬂ’:h:;%gr;f:w Pt VIDEO-INDEX detects these duplications and thereby conserves
j : space.
VIDEQ-VIEW. Do it yourself teletext. Create pages of 0 3
data. Store them within the program 5.95 What do you get
. VIDEO-MAP (ZX81 only). Educational game based on 1. A machine code master program which sits at the top of RAM.
maps. Navigate your plane to its destination. 595 Thisis |n|t|all'n,r.luaded e BAS_IC pragam. .
FORCE-FIELD (ZX81 only). Animated bombardment 2 A demonstration index containing 1,000 references to articles
it ¥l i 488 about the ZX81 in the popular magazines.
: ; 3 Adetailed instruction manual
SPACE-RACE (ZX81 only). Party game for eight
players 395 You may then proceed to create your own catalogues and indexes
L : ' and save them on cassette.
;r:r?'; T\gf:acnl;lic::ii:iit';zrslmulﬂuan gl neat msten 395 This program is fast, efficient and ingenious and is by far the best
: ; . . : product we have introduced for the ZX81
:Ei;?’ﬁ‘é‘;:‘f‘?nii& Eﬁil;ﬂ'g:émi::l‘:; :P:ﬂ?.:nE::::: N.B. There isn’t room for a commentary on this cassette so you'll
progressive league table. 395 Zxﬂ:ﬂ:\:;;uarﬂai%ﬂ%gﬁum.
STOCK-MARKET (ZX81 only). An exciting game of skill Z¥ printer is useful but not essential. Price:£9.95
and judgement. Buy and sell stocks and shares as prices
;r;agl?im;ﬁsﬂpé}asslfixniﬂ[ﬂ}:?tzu sgg Mail order customers add £ 1 per order,
= : + o . Allow 28 days for delivery.
EﬁfEﬂsgl?ﬁg?&:EF:TPV'EDE%EE;PH 13.95 Cash with order please to: VIDEO SOFTWARE LTD.
= 0 + 18.95 Stone Lane, Kinver,
1K PARTY TRICKS (ZXB1 only) 495 Stourbridge,
Personal callers welcome during office hours. West Midlands DY 7 6EQ
28
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LX KEYBOARD
FULLY CASED
wr« REPEAT KEY

FULLY CASED KEYBOARD £37.95
UNCASED KEYBOARD +27.98%
KEYBOARD CASE +1095

This is a highly professional keyboard using executive buttons as found on top quality
computers. It has a repeat key and comes, complete in its own luxury case. This is a genuine
professional keyboard and should not be confused with toy keyboards currently available on
the market.

16K RAMPACKS

MASSIVE ADD ON MEMORY ;

. £32.95
WHY WAIT TO PAY MORE { 'nC.VAT

FAST IMMEDIATE DELIVERY YT VY Y orerveyy

I Please send me RAM pack/s £32.95 sach I

PDSI’ tl:l: | FPleasesendme.... casedkevboard,/s£37 95 gach |
Please send me uncased keyboard/s £27 95 each

DEDT S C U : l Please send me keyboard case/s £10.95 each l
Kayde Electronic Systems i i
48/49 Exmouth Road | oo "
Great Yarmouth i s .
Norfolk NR30O 3DPtel049357867 . l
All products include VAT arefully I Please :u'id% £1.50 p/p and make cheques payable to Kayde l
built and tested and comewith a I Electronic Systems I
COMPLETE MONEY BACK GUARANTEE el B —
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PAGES OF PROGRAM

for both the ZX-80 and the ZX-81

ZX-80 by lan Wright of "h-“h’t?y—

bread, Diss, makes good use of
POKEing to the screen. The aim of
the game is to destroy the enemy
missile—a less-than symbol—with
your intercept missile (*) before the
Federation Freighter—an inverse
plus sign—is destroyed.

If you succeed, the Freighter
remains on the screen with the

INFFRLEP] written for th

message INTERCEPTED. If you do
not, the missile hits and only the
message DESTROYED remains. The
game is relatively simple if no
mistakes are made.

The missile is launched from a
different position each time. To
make the game more difficult, once
you have mastered the version as
listed you can delete several lines,
making, for example, D equal to 14

and FOR F =1 TO (527 - 66), and
allowing the enemy missile to move
at random.

Then, of course, you have the
problem of how to make it destroy
the Freighter each time, without
writing more program than you can
fit in 1K. You may well like to tackle
the problem. We would be interest-
ed in seeing what variations on the
game you produce.

INTERCEPT

SINCLAIR USER

April 1882

I0LET AS="%

20 LET D=1¢

J0 LET E= RND([9)+

40LET A=167894

50 LET G -‘-n 184

60 LET B=

70 FOR F= : 0527

100 PRINT *";[space

{10 NEXT'|

120 LETC=A+33"D+1

130 LET G=G =34

140 1IF G= B THEN GOTO 600
1580 IF = C THEN GO TO 557

180IFC = ATHEN
170 POEE C, 20
180 B, 147
190 POKE G, 24
200 INPUT AS
MOIFAS=""THEN({
20 POKEC. 0
230 POKE B, D
240 POKE G, 0
245 LET B=B+1
250 LETD=D
260 GOSUBCODE[ AS)*10
2720 GOTO120
400 LET E=E
500 RETURMN
RO LETE=E+1

5 RETURN
557 PRINT “{SHIFTS) INTERCEPTED
[SHIFTS)”
558 POKE B, 147
SE0 STOP
380 LET D=D-1
500 RETLRIM
600 PRINT "{SHIFT A)

DESTROYED [SHII % )
GB10STOF

STOP

LYTO) 200




URTEEN-year-old Tim Rogers
E of Richmond, Surrey, provided
us with this splendid game, in
which you have to steer your space
ship—a minus sign followed by a
less-than symbol—past the stars
which block your path as you whizz
across the little inverse universe
which the 1K ZX-81 sets up
for youin SLOW mode.

Each time the computer creates
the universe with stars, you have a
chance to see where they are placed,
so that when your ship enters the

32

universe at a random height from
the right, you will have some idea of
where to steer to avoid them.

Your score is given at the end of
the game. Some weird thing
happens, about which I will not warn
you, when you hit a star. Rogers
writes about his program:

“In this game | have used nearly
every memory-saving technique I
know, including using PI-PI instead
of 0 and PI/PI instead of 1.

“I have also used VAL "10" instead
of just the number 10. I took the

¥

18
=
T (ANDzxzUAL Ey ¥URL
=0 MNEXT H
A ET B=1INT f D
5B FCOE a=UH s
=S BRINT AT .
SH PRINT AT .
s —=E = ) —

271 ]

']
TR o

WA B S
= | S el = + £ NTw e
=3 —{INKEYS="7" O
120 LET S5=S5+PI.-PI
L e i - "
e R R e 1= =
3@ PRINT AT P.A-

510 LET Lol -PI PT

L e B | S . . - - .
558 IF L:PI/PI TH
268 DPEREIMNT 5

-

m

T
=
]

INKEYS line from Mark Charlton’s
book The Gateway Guide to the
ZX-81 and ZX-80 and | think it is
very clever. It works like this:

95 LETP=P+(INKEY%="6"0ORP
=P - P) - (INKEY$="7" OR P = L)
The variable P is the position up the
screen of the space ship, so that if
someone is pressing “6", the state-
ment inside the brackets is true and
thus returns a 1, which is added to P,
and as it is false—i.e., "7" not being
pressed—0 is returned and taken
away from P,

SINCLAIR USER
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FINDE THE SOUARARE K

IF B<®@ THEN GOTO 6@
88 LET A=INT (RHD =B +1
9@ LET X=8/R

188 LET Y=(X+R) /2

119 SCROLL

11S PRINT Y

117 SCROLL

120 PRINT "ERROR IS ";AaB

R (B))

13@ IF A=Y THEN GOTO 168
149 LET A=Y

1S® COTO 90

16@ SCROLL

16S SCROLL

178 PRINT “THE SOUARE ROOT IS

Ln
<
I
o
)

HHICH MNUMBER DQC YOU WANT ME
10 FIND THE S@UARRE RQAQT afF~7

ERROR I35

fi}

ERROR IS @.4

3.0235294

ERROR IS .023529412

S .000091&6

ERROR IS .000891554597
3

ERROR IS 1.8626452E-9
EHRDR IS 8
EJF'F-EL‘.IR IS @
THE S@URRE ROOT IS 3

WUHICH NUMBER DO YOU UANT HME
TO FIND THE SUARRE ROOT OF'
1.5

ERROR IS .@885786437
1.4166667

ERROR IS .8@24531037
1.4142157

ERROR IS 2.1234155E-©
1.4142136

ERROR IS 4.656612%9E-10

1.4142136 |
ERROR IS 4.6566129E-10

THE SQUARE ROOT IS 1.4142136

INPUT A%

FOR X==5 TO § 3TEP .25

IF X=08 THEN NEXT X

LET ¥Y=URL H%5

IF Y443 AND ¥Y>-43 THEN PLOT
X4 420 . Y2421
15@ HNEXT X
160 GOTOD 108

SINCLAIR USER April 1082

programs

SOLASE
ROCT

QUARE ROOT Solver will

work out the square root of any

number you enter. It first
guesses—line 80—by picking any
number between zero and the
number chosen. The computer then
refines that guess by division, over
and over again, checking each time
to see how close to the correct
answer it is. :

Line 120 is not part of the com-
puter checking apparatus—which
you can verify by deleting the line—
but is there so that you can watch the
action of the compuler as it searches
for the correct answer.

As the ZX-81 has SQR function,
the program is of little practical use
but it is fascinating to run and watch
how quickly it finds the correct
answer. In the two sample runs, the
computer is looking for the square
root of nine—example one—and of
two—example two.

asHEH
FLUTTEN

THIS PROGRAM, which is

fascinating to run, was written

for a 1K ZX-81 by R Easto of
Reigate, Surrey. He describes it as
follows:

“The program plots the graph of
any curve entered in the form ' X*X -
2 +4*X' or even '1/X. Line 130 is the
heart of the program, where the VAL
command puts Y equal to the values
of X required by your formula
(entered in line 100). The program
allows more than one curve to be
viewed at once.”

The three sample curves plotted
are X*X, X*X*X +4*X*X and 39/X. Do
not use the shift H key (**) for
powers of X as anerror will result.

ki &



1 REM OTHELLO E ~ . CHARL TOM THELLOQO is based on the game
18 =070 7128 Reversi, which was invented
EG LET D +E S J in 1888. Reversi was plaved on
15—; tE:Ir_ E;E 4 bl S D) a standard draughts board, using
s@ RETURN pieces which were double-sided,
8@ r;—_ﬁ_rﬂ T s black on one side, red on the other, R
'Eg FOR B ;‘.‘ig TO 89 C Bell explains, in his book Discover-
2@ LET J=@ ing Old Board Games, Shire Publica-
%93 LET 2 =@ tions Ltd, Aylesbury, 1980, that black
Iétﬂt %;Tﬁg ‘{‘Et Y eat v THEM COTO A3 begins the game by placing a piece
13@ FOR X=1 TO0 8 T black side up on one of the four
14@ LET K=@ central squares on the empty board.
i%g E"‘i-:.? —1E =;EL ‘Red replies by placing his first
17@ IF C<>45 THEN GOTD 20@ piece red side up on another central
1 ?lg EL‘:?"—:E 1;% square. “The four squares are cover-
SO0 TF Ci340 THEN soFa oo F.El in tilllie1 f;rsf fc:ull‘ turns Dfr;fiayund
21@ IF K<2 THEN LET K= then t e players l.t.ll'itll'llll-'!‘ alternate-
228 LET e=u+K ly, placing their pieces on a square
EE% EEETE‘; T adjacent to one occupied by an
25@ LET Y-URL B4 enemy piece”, says Bell.
26@ LET Z=URL Bs$iz! Any enemy pieces in a straight
270 IF Y=1 OR Y=0

¥

280 IF Z=2 OR ZIZ=9

200 IF Y=2 0OR Y=7 OR Z=3 0OR Z=8
THEN LET G=g~/2 ™

388 IF (vY=1 OR Y= ¢
3) AND (Y=2 OR Y=7 DR Z-=

M

THEN LET a=0= line between the latest piece placed
THEN LET O=0%= and another one of the player's
pieces is then flipped over to show
the colour of the player. The winner
a2 R - is the player with the most pieces

=3 = when the board is covered, or when

n

THEN LETHEJ__: D4 S e neither player may move.
gég %; osH —{—:EE LET H=0 A member of the National ZX-80
33@ NEXT B _ and ZX-81 Users' Club, G | Suggett,
342 IF H=@ THEN GOTO 44@ of Chichester, Sussex points out,
%E‘g EEE gr_'rj:, oo when discussing computer Othello,
—_ ¥ — 5 L 3 ] £
37@ GOsSUB 38 which is simply Reversi with a
38@ IF C=45 THEN GOTO 37@ restriction on the opening position:
Egg ,EJ-F-,RL:EIE'S;&—:[,HE“ f{"gqud{E? “Most published Othello pro-
410 LET ASA) ="C" o grams evaluate the best move for the
428 NEXT H computer to make on the basis of
4380 HNEX =
4483 IF H=@8 THEHN LET J=229
45@ GOSUB 54@ -
468 PRINT "YOUR MOLUE?’
470 INPUT G3 | y
48 PRINT AT 16,3; 5
498 FRST
s@a LET G=URL &%
S1@ IF G=@ THEN CGCOTC G+
s268 IF G:® OR G:1i0@ THEN GOTO <

70
E3@ FOR X=1 TO 8
S4® LET D=G
S5@ GOSUB 2@ -
S6@ IF C=4@ THEN E0TQO SSog
578 IF C<>45S THEN GOTO Gl®
S8@ FOR R=C TO D STEF DX} :
s98 LET A% (A ="H
@@ NEXT RH
S1@ NEXT X
52 G05UB 640
5380 EGO0TO B89




maximising the number of captures
made with a possible extra score
given to certain positions, such as
the corners.

“In fact, in the early stages of the
game, positional play is far more

important than making a large
number of captures”.
This program, by Graham

Charlton and Tim Hartnell, lends
more weight to position than to the
number of pieces available to con-
vert. When you press RUN, you will
see the board appear with the four
first pieces in place, You enter a
move by entering the number down
the left-hand edge of the board next
to the square where you want to
move, then the number across the
board of that square. Enter those
numbers as a single number, such as
36, then press NEWLINE. Enter zero
if youare unable to make a move.

Once you have played a few
games with the program, you might
like to alter its strategy slightly by
changing the 2 in lines 1220, 1230,
1240, 1250, 12650 and 1270 into 3 or
even try deleting the lines complete-
ly, perhaps by adding 1215 GOTO
1280. The name Othello is copyright
by Mine of Information, which sells
a sophisticated ZX-81 machine code
program under that mame. A 1K
version of the game, also in machine
code, is available from Logan
Software.
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HE CARD GAME Blackjack is

I very popular. In his book Beat

the Odds, Microcomputer Simu-
lations of Casino Games—Hayden.
1980—Hans Sagan says it is “pro-
bably the most popular and most
widely-played banking card game in
the States. It is played in gambling
houses, private clubs, political club-
rooms, barracks, troop transports,
back rooms of all kinds, and places
you may never have heard of".

John Scarne, in his authorative
Scarne’s Encyclopedio of Games,
agrees: “Blackjack is the most
widely-played banking card in the

'based on the fact that the cards

Sagan says Blackjack is “the one
casino game where the player may
have a chance". Part of that chance is

removed from a pack as the game is
played change the odds of other
cards appearing—and knowing the
odds can be of some benefit in decid-
ing what todo. The player advantage
is stymied in this version because
the ZX-81 has somehow acquired an
infinite, constantly-replenished
pack of cards.

Despite that, the computer plays
reasonably well and will certainly
give youa run for your money. There

world”.

is no direct betting in the game and

=

-
i@
20
=2

35
36
37
BEEN
38
4 &
Sa
o

e
66
67

BEEN
70
50
85

CARD
86
87
=1

100
11@
112
RPZ"
120
125
13@
135S
140

16@
161
162
165
i7e
188
190
=00
21la
=229
250
24
=25

ET CR=1

ET CRA=1

NG ; END

e AT K ACK
PO ?E] HARTNELL 1982
LET M=0
COTDO 160
LET CA=INT (RND3*
IF CA=11 AND DiC

1iy+1
R:2a21 THEN L
LET D=D+_R

SCROLL

IF FH»1 THEN PRINT CH, ™
DERLT "™

LET H=H+1

RETURN

LET CAH=INT [(RND¥%11)+1

IF CR=11 AMD B+CR>21 THEHN L

HAS

LET B=B+CH
SCROLL

IF M>1 THEN PRINI
DEALT"™
RETURN
SCROLL
PRINT

SECROLL
PRINT TRE S;:"0OR & TO
INPUT G
RETURN
SCROLL
PRINT "RANOTHER GRME.

INFPUT A%
LET M=08

IF A$<>"NO"
SCROLL
PRINT

CR; " HAS

"ENTER 1 FOR RNOTHER

STARAND ™

CARDSHA

THEN GOTO 158

"OK, THANES FOR PLAY 1
SCROLL
SCROLL
SCROLL
LET D=&
LET BE=@
GOsSUB 20
LET H=CH
GOSUBE z@é@
LET A=CRH
GOSuUB Sa
LET E=CH
GOoOsSuUB Sa
LET F=Ch
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that is a feature you may well want
to add in due course. You may also
like to change the program so that it
goes through a pack of cards before
there is a need to re-shuffle. You can
store the pack in a REM statement or
inanarray.

Blackjack is not difficult to play.
You and the computer add the total
of the cards you hold, trying to go as
close as possible to 21, without
exceeding 21. Aces count as either
one or 11, and kings, queens and
jacks each count 10. The program
assigns a value of one automatically
to an ace if counting it as 11 would
forcethetotal above 21.

The computer deals two cards 1o
the human and one to itself. You
have the option of taking another
card at any time during your turn, or
sticking—that is, staying with the
cards you hold.

The round is a draw if both reach
the same total less than 21. If you
bust—exceed 21—the dealer (ZX-81)
wins the round automatically. You
need around 2'2K for the game.

Note the use of the word End in
line 140. That is not a mistake and it
stops the program because the com-
puter ‘reads’ the word END as
unassigned variable and stops the
program with an error message.

26@ LET Bg=" THE ZX81 HA:S

278 LET C%s="THE HUMBN HR>

285 S5CHOCLL

290 PRINT B%.H

=295 SCROLL

300 PRINT Cs$:E:"™ AND ":F

=25 SCROLL
w"-E‘-ll.?f' PRINT TRE 4;:"TOTALLING “,;E4
315 LET D=H4+#

=280 LET B=E+F

34@ GOSUE 8@

358 IF 5=1 THEN GOTO 4398

36568 IF D<<«17 THEN GOTO S3@

378 SCROLL

2723 IF D¢x»21 THEN PRINT 850D
375 SCROLL

380 IF Dz«<>21 THEN PRINT CEs. B
=85 sSCROLLO

=@ IF B=D AND B<>21 THEN PEINT
"=0 THIS ROUND IS A DRAWUY

%EG IF BE>21 0OR D»21 THEN cOTh 13
1L

405 SCROLL

41@ IF B:D THEN PRINT 70U LiTh
A28 IF B<Ip THEN PRINT ,"I HIN"
A5 GOTO 116

499 SOSUB S5C

Sa0 SCROLL

55 PRINT C&%.:CH: " TOTRLUL "B

S1 SCROLL

512 IF B>Z21 THEN PRINT "3 32 2BLIS
TED"™

=15 IF B>21 THEN GDTO 12D

s GOTO 346

53@ SCROLL

s34 PRINT B%.D

5535 FOR ¥Y=1 TO &6&

536 NEXT ¥

54@ GOsSUB =26

ss58 SCROLL

S7P PRINT “TOTAL IS NOL ;D

575 FOR ¥=1 TO G6&

S76 NHEXT Y

577 SCROLL

EEE TF D21 THEN PRINT 33 > 2BLIS
sa@ IF D«17 THE GCOTO S4&a

s GOTO 7@

ar

program



Old Forty-niner

HIS GAME is somewhat like
Tdraughts. except that it is

played on a 7 x 7 board, hence
the name Old Forty-niner. The pieces
move as draughts pieces—
diagonally one square, jumping over
an opponent for a capture into an
empty square beyond the opponent.
The main differences from draughts,
apart from the size of the board, are
that pieces may move forward and
backward at will, there are no
kings—every piece can move as if it
is a king—and there are no multiple
jumps.

The computer is the Xs moving
down the screen and you are the Os.
You move by entering the number of
the square from which you are mov-
ing—entering the number along the
left-hand edge first, then the number
across the top, then pressing
NEWLINE—then the number of the
square from which you are moving.

The ZX-81 keeps track of the
score, tells you before it moves its
pieces to which square it is moving,
and terminates the game as soon as
one player manages to capture five
of the opponent's pieces.

The program, which needs about
33K, was written by Tim Hartnell
and shows some structured pro-
gramming techniques. Line 30 sends
the action to a subroutine at the end
of the program which initialises the
variables. The computer then goes to
its move routine, starting at 7000.

Having made a move, it returns to
line 50, enters the SLOW mode and

38

goes to the subroutine at line 8000 to
print-out the board. From there it
goes to subroutine 6000 to accept the
player’s move, to 8000 to reprint the
board, into FAST (line 100) then back
to make the computer's next move,
and soon.

The advantage of working in that
way, with a specific subroutine for
each section of the program, is that
you can easily alter part of the pro-
gram which appears unsatisfactory
without facing the danger of run-
ning out of lines, or of getting lost.
Placing the variables assignment at
the end has the advantage that you
can add new ones, as the need for
them becomes apparent, without
problems. The layout of the program
is simple:

1-1000 Main loop, sends action to
various subroutines.

6000-6990 Accepts players move,
updates score for player.

7000-7470 Makes computer's move,
updates ZX-81 score.

8000-8990 Prints-out board, score,
checks if gameis over,

9000-9140 Assigns variables,

Although this is not the most
memory-efficient method of pro-
gramming, it makes the work of
debugging and future development
of a program much easier.

If vou would like to learn about
structured and top-down program-
ming, you could do well to read Basic
With Style by Paul A Nagin and
Henry F Ledgard, published by the
Hayden Book Co Inc.

L
ra
=]
&
a8
=
18988 GOTO 42
H
a
M
H
H
M

ILF RAbB 2 DR ARS

M) /2) =28

[(M=N

M =M

D<<m m

18 STERP =1
THENM GOTO 7058

D B«3 THEM GOTO 7
@ AMND B2 THEN GODTD 7
LET @=2sZI(B)

IF HIRA4+Z (B)) =52 AND HIA+R) =

HEHM GOTO 7878
HEXT

MONOMMI NI
b

nEgssaoro
HMEMD = - =

) B s S A==
mmen FUEEGUU#FGEHWH
[
i

SE0QRENEEERWM

nes-en
[7F 4
gm
o3

TaTa

3937993
X<{ITI

-

+ 1
HNT (RN #6B) +12
€ *»61 AND %Y <188 THEN

w
-
]
"]
ME~HEEERrrrrrr

-
MONLTN
3 FrnedY

[ 1]
IeI

£ 361 THEN GOTO 74568
4

b1
-l
]
s~ =<8 | ITDDDIU

I

X
-1
=]

ZITHI)=38 THEN CDTO 7

7413 LET HIK) =26

K

K+Z (T

“ I CONCEDE™

199

(=
T x

=
=
2]

oo-1
HH  HHO

“I MDUED FROM " N,"™ T

..
-
o
[-1
o
TTWeoDrrrr

3

"SCDRES You HiHE, "M

AB B; " 1 & r=

[

[

0

i
FETITY
mmoDnn

ot T 1 Ve

- HEERNENN

LET

LTI IZITIINAA
AT o im BT

TIBLLCLLLL
=0 ++edbsde

28 PRINT TRB B; ™
NT TRAB B, [] yid
IF IT=5S 0OR HME=S THEM GOTOD B

a
238 RETURM

Bl4ad IF IT=5 THEN PRINT "I UIN"

BlS@ IF HMHE=S THEN PRINT "YOU I

8998 STOP

9088 LET IT=a

9818 LET HE=2

9828 DI Hig99)

9825 DIM Zi4])

FR3e FOR A=1 TO 99

FOS@ IF RA:77 OR A=78 OR A=SEa O

A=68 0OR A=6% OR A=5S0 DR A=59 O0OR

A=58 DR A=4@ OR FA=4% DR A=dB THE
H GDTO Se98

S9@ES IF A=22 DR A=38 0OFR A=39 OR

A=20 0OR A=28 0OR A=29 OR A{ll THE
H GOTD Sa38

050 LET HIRA) =26

878 IF A=72 0OR A=74 OR A=7E OR

A=61 OR A=63 OR A=GS OR A=GY THE
N LET (Al =61

gaBaa IF A=21 OR A=E3 OB A=5 DR

A=27 DR A=12 0OR A=i4 OR A=186 THE

nnnmn
i
™

|

9148 RETURN
I HMOUED FROM 54 TO 36

FROM?
SCORES: YOuU: 1 HE: 2
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MICRO SHOP

(NEXT TO STREATHAM STATION)

*x Kk X

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX381

PROGRAMS, GAMES, "ADD/ONS"

* Kk K

MOST OF THE MAIL ORDER ITEMS ADVERTISED IN
THIS MAGAZINE AVAILABLE OVER THE COUNTER

* K K

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS.
PROPER KEYBOARDS, CONSOLES; VDUS

* % R
374A STREATHAM HIGH ROAD,

LONDON SW16

Tel: 01- 769 2887
S.A.E. APPRECIATED FOR CATALOGUE

Micrograme ZX81
Simulations (16K)

Soccer Supremo Run your favourite club in your own style,
controlling game strategy, watching your team play other
great sides in the Super League, transferring players, including
star names, making boardroom decisions or delegating to
solve business problems; improve facilities; spend gate money:
lots of the fun and headaches of the soccer boss’s lifestyle
Includes graphics.

Balance of Power As leader of a superpower you strive to
maintain superiority of arms over a neighbouring country. The
problem is that you and your enemy are mutually dependent
on each other for raw materials. Can your economic, diplo
matic and military judgements prevent a rapid slide towards
nuclear war? Use threats, sanctions, force, tactical
CONCessions eto,

Tycoon Start a company producing “widgets” and compete in
the market against a computer controlled rival. Start small and
build up your business or borrow money and start big. You have
to make decisions about financing, staffing, factory space
machinery, pricing etc

Battle of Britain As strategic commander of nine British
fighter squadrons you must track and intercept the devious
enamy bomber squadrons before they reach London. Micro
acts as a flight control and communications centre for
patrols, missions, intelligence reports etc. Skeich map
provided. May also be played on any map of SE England with
standard grid

Asset Stripper Compete against your computer controlled
arch-rival “KQ Investments, capitalizing companies on the
stock market and bidding for takeovers to gain control of
lucrative assets. Can your micro really outwit you ?

Kingdom of Nam As ruler of Nam you must control its
economy; allocating labour; building cities, factories and ships:
imparting and exporting; negotiating pay claims and fighting
the looming threats of inflation, strikes, -starvation, over
population and revolution. How long can you stay in power?

All programs 16K for 1 player
£4.95for1/£890any2/£12.853/£1680:4/£20.75:5
Please send cheque/PO to:

73 The Broadway. Grantchester, Cambridge CB3 9NQ

MOVING AHEAD
WITH
ZX SOFTWARE

ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZXB81/80 INCLUDING

EK {:HESE | very popular machine code program, with six lovels of
reducedto £6.50 play and an analysis option. Unbeaten axcept by

ZX CHESS I A new improved version with a faster response time

MW I::Hﬁll..rI f"'| 2 99 saven levels of play, and in additon & récommended
midE GpTeon

ADVEMNTURES Exciting machine code games with instant response

_A D"I.I"EN TuﬁE 'A' choose fram the range balow. ¥ ou hind yourselt stranded

£6.00 an an alien planet

Can you reach your ship and escape
.ﬁ.D"H‘ENTUHE 'B' In & ;u"lg|e clearing you come across an Inca temple
£7.00 You must break in, collect treasure and escape alive
Beware. Includes a cassatte save routing
ADVENTURE 'C" You are unfortunate enough 1o be drawn 1o an alien
.E's ':JG cruiser. Can yvou reach the control room and fres yourself
or will they get you first 7
Includes a cassetle save routine
GALAXY WARRIOR £3.00
Fast and sxciting intarac ive animated graphics game
Humnt I:,-lnguﬂs and go through black holes
1K GAMES PACK £6.00
and many more. For a catalogue giving full details, please send a5 AE 1o
GALAXIANS Al the features of the arcade game in a fast machine
£6.50 code program. Swooping attackers, sxplosions and
personalised scoring

LX BUG A& 30 in 1 machine code too! and disassemblar, allows

E :||' GD access 1o all registers and to search through, and modity
memony with cassatte routines

Artic Computin
396 James Heckﬂmvenuge E
HullHUB 0JA,
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If you own a ZX80/ 81

then you need the
ABACUS CONTROLLER

Developed to
eliminate tedious
swapping of plugs
when LOADING or
SAVING programs
on cassette.

One switch
operation allows
selection of TALK,
SAVE, CUE and
LOAD modes. Using
a built-in
microphone/ speaker
to allow fast and
reliable program
naming and cueing.

Send cheque or
P.O. for £12
including p&p to;

ABACUS ELECTRONICS
186 St. Helens Avenue
Swansea, W. Glam.
Tel: (0792) 50282
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When the ZX-81 was first launched many

. i =

experts refused to believe it was of any use
for business applications. Mike Salem of
Hilderbay Ltd set out to prove them wrong

HE SINCLAIR ZX-81 s

I widely-held to be a toy, not

suitable for anything but
games and learning 'to write pro-
grams. { will show that is not true at
all. The ZX-81, when provided with
sufficient memory, can do a wide
variety of useful tasks. It is suitable,
if provided with good software, for
use by people with no previous
experience of computing.

The minimum requirement for
serious work is the ZX-81 plus at
least 16K of RAM. The printer is
extremely useful. A television set
and tape recorder must, of course, be
used. Such a configuration would
have cost many tens of thousands of
pounds a few years ago. The price
has fallen dramatically but that does
not detract from the capability of the
machine. The ZX-81 and RAM cost
glightly less than £100 plus VAT in
January, 1982. Adding the printer
and the 48K of memory increases the
price to about £210.

The main limitations, compared to
other microcomputers, are that the
ZX-81 does not support data files,
that the printer is rather basic, and
that the keyboard is inconvenient to

use. Neither can it be expanded
except toalimited extent.

Computer memory used to consist
of vast arrays of tiny rings of a
magnetic material, threaded pains-
takingly with fine wires. All that
had to be done by hand, as it was not
possible to design machines to do it.
Each ring provided one bit of
storage; 16K of core, as it was known,
would involve threading two wires
through each of about 130,000
rings—with no mistakes.

Computer programs were design-
ed to use core as sparingly as possi-
ble. The bulk of the data being pro-
cessed was stored on relatively
simple and inexpensive media such
as magnelic tape and, later, disc.
Data was loaded into core as and
when needed and dumped back to
tape as soon as possible.

The ZX-81 does not allow data to
be stored on and read from tape by a
program—the whole program, with
its data, may be loaded and stored
later. Even if it were possible to usea
data tape in that way, cassetle tape is
such an inconvenient medium for
that kind of process that it would be
scarcely practical. So the ZX-81 is

SINCLAIR USER April 1982
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Turning your Sinclair ZX-81
into a business machine

limited, in practical terms, to what it
can hold in memory at one time.

How serious is that? It depends on
the particular application. Consider,
for example, the payroll of a small
company. A comprehensive pro-
gram can be written to fit comfort-
ably within 18K, with nothing
omitted; in fact, a feature not to be
found in payrolls on much more
costly systems can be incorporated
—gross pay and deductions can be
worked out from the nett pay.

Room is left for full data on 30
employees to be held in RAM; there
is noneed for data files of any kind.

While that would not be suitable
for a large company, it can save a
small company doing payroll
manually a great deal of unecessary
work. Another application is a
what-if? type of program; a sheet of
inter-dependent data is set up and
then the consequences of changes
are explored. For example, the
effects on company profits of differ-
ent assumptions about inflation can
be assessed.

The width of the printed output is
32 characters; a kind of silver paper
is used. The quality of the output is

SINCLAIR USER April 1982

surprisingly good—I was sceptical
about the printer until we received
one—and it reproduces very well on
an office copier. All "the infor-
mation which can be printed on a
wider printer can, if necessary, be
re-formatted to use the 32-character
width.

The ZX printer is not, of course, as
good as a printer which costs more
than the complete 48K ZX-81 system
but it is a matter ol inconvenience
rather than impossibility. The
graphics capability of the ZX printer
is good.

The keyboard is perfectly usable,
although slow and inconvenient.
Keyboards of conventional type can
be bought from independent
suppliers for exceptionally reason-
able prices.

It is very easy to plug disc drives
and various interfaces into a com-
puter such as an Apple II. The ZX-81
is very much more difficult to
expand and interface. Nonetheless,
many people are spending a great
deal of effort on the problems and
unbelievable products are appearing
at unbelievably low prices.

The ZX-81 has a very good version

T

of the Basic language. Numeric
information is handled well; text
information is handled better than
by most machines, including some in
the more than £10,000 bracket. The
machine is small, light and very
robust; 16K of memory goes a long
way, as will be seen when discussing
possible applications; 48K s
unbelievable.

There have been problems with

the interconnection between the
ZX-81 and the RAM pack—the

machine would suddenly go ahead,
losing all the contents of memory;
those problems can be solved in an
entirely satisfactory way. It is per-
fectly feasible to operate a ZX-81 for
24 hoursaday.

The prime advantage is, however,
the price.

A ZX-81 with 48K of RAM can do
virtually everything that a 48K Apple
with printer but without discs can do
—but compare the prices.

The price difference extends into
the software field—compare the
price and performance of a really
good ZX-81 program to that of a
similar program for a more expen-
sive machine.
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STANDARD KEYBOARD AND CASE

EXTENDED KEYBOARD AND CASE

" '
Fuller "H

Keyboard Only Available!
Built £24.95

\ Kit£18.95(+P.P.80p)

(-—F ULLER FD SYSTEM FOR ZX80/81—

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX

This splendid keyboard and case houses your ZXB1 printed
circuit board, which is simply screwed into place, the
keyboard plugs into the ZX. You can now enter data with
ease. The 40 key switch board is a custom unit not made up
Fuller out of other manufacturers parts. The keytops are our own
—E e g design and have the ZX Qwerty and functions foil printed
onto them. Access to the user port, TV, MIC, and ear sockets
are as per the ZX case.
Built keyboard and case £36.70 or £30.70 as a kit plus £2.10 postage
and packing.

The case is designed to house not only the keyboard and ZX
but also our motherboard, power supply, RAM cards and
two other boards, not necessarily of our manufacture. The
injection moulded case measures 200 mm x 350 mm x
60 mm and houses a 42 keyswitch board, the extra keys
can be assigned to other functions. The case is supplied
with a ""Power On’' LED.

Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage
and packing. Motherboards £15.95 plus 80p postage and packing.
16k RAM board £35.95. 64k RAM board £79.95.

Send SAE for details to:
FULLER MICRO SYSTEMS, The ZX Centre,
Sweeting Street, Liverpool 2. /

“MICHAEL ORWIN'S ZX81 CASSETTES

CASSETTE ONE

CASSETTE TWO
Ten games in Basic for 16K ZX81

for 1K ZX81

INVADERS (1K)

] A - H' . ] . H 'ﬁ L]
"I had your Invaders React - - SO - S e -
cassette . . . | was delighted 4 E"ﬁ s o ¢
with this first cassette.” N
P. Rubython, : -~
London NW10D = i
“l have been intending to write S
to you for some days to say PHANTOM ALIENS
how much | enjoy the games
on ‘Cassetti Jne’ which you = XX -F-E"l_u.-‘-_ o
supplied me with earlier this v L1
month. Ple. .2 let . . . into the
secret of your first ime load —— E=
every timeal"’
E.H., London SW4 BUG SPLAT
Just two our of over 20
unsolicited testimonials.

e, T

AWARI RECTANGLES

THE GieHE  OF Suai T

N B
"

yoLse STE

PONTOON
Yotin CREDIT 13 £ 1689 HITS & max 18

oL BTUCKE OT 1%

viLE STARRE
IHE e
mermmmsmmLL. oo oo o

I WUTLL STICHE WITH 17

PENNY SHOOT

Cassette One 1K machine code programs:

React, Invaders, Phantom Aliens, Maze of Death, Planet Lander,
Bouncing Letters, Bug Splat.

1K Basic Programs:

| Ching, Mastermind, Robots, Basic Hangman.

PLUS Large screen versions of Invaders and Maze of Death, ready
for when you get 16K

Cassette One costs £3.80.

YOU PRUE UG ELe8

Cassette Two contains Othello, Awari, Laser Bases, Word
Mastermind, Rectangles, Crash, Roulette, Pontoon, Penny Shoot
and Gun Command.

Cassette Two costs £5.

Recorded on quality cassettes, sant by first class post, from

Michael Orwin. 26 Brownlow Road, Willesden. London NW10 9QL. (Mail order only pleasa)
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How to convert your ZX-80

programs {oruno

na/ZXx-81

A step by step guide by
Mark Charlton

O0OK QUICKLY through the
Llisting of a program you want to

convert. If there are no PEEKs
and POKEs and you have more than
1K on your ZX-81, you are not likely
to have many problems. The main
difficulties in converting programs
occur when there is POKEing to the
screen, or when the ZX-80 program
proves to be too long for the 1K
7Z.X-81 when converted.

Despite that, most programs will
run more smoothly on the ZX-81.
PRINT AT and SLOW ensure that
far more attractive displays are
possible and the use of inverse
graphics in PRINT lines can also
enhance the display. Using INKEYS3
instead of INPUT AS$; pressing
NEWLINE also makes things work
in a much more satisfactory way.

If you look through the program
before you enter it and see there are
no PEEKs and POKEs, you should
make a few changes on the listing
before turning-on your computer.
Change the way the random
numbers are generated, for a start:

LX-80
LET X =RND[10)

ZX-B0 LET X=INT [REND*10)+1

You may be able to save a line
when vou see the following in a
ZX-80 program:

LET X =RND([10]
[F X=5THEN PRINT “FIVE"

The ZX-81 version could well be
[F RND greater than or equal to 9
THEN PRINT "FIVE".

After changing the random
numbers—and realising, of course,

[continued on page 44)



[continued from page 43
that RAND on the ZX-81 is equal to
the ZX-80 RANDOMISE—look for
any use of TL$ (truncate left) in the
Z.X-BO program.

The ZX-81 equivalent of this very
useful ZX command is A% (2 TO)
That is, if the ZX-80 program says:

LET AS="HELLO"

10LET A%="HELLQO"

20 Print A%

0 LET AS=TL3(AS)

40 IF A% greater than " THEN GOTO 20
50 PRINT “GOODBYE"

You should rewrite it to read:

10LET A%="HELLQ"

Z0PRINT A8

30LET A3=AZ%([2TOD)

40 IF A8 greater than *" THEN GO TO 20
50 PRINT GOODBYE

In both cases, the output of the
program will be:

HELLO
ELLO
LLO

LO

o
GOODBYE

The ZX-80 lacks the facility to deal
with floating point arithmetic, so it
truncates a number automatically.
The INT function should be used
before any division in a ZX-80 pro-
gram listing when entering it into
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the ZX-81. You may find that you
would prefer the computer to round
the figure to the nearest whole
number, rather than to the lower
whole number.

Here is a small program on the
ZX-81 to show that the INT function
does not ‘round’ to the nearest
number but just to the nearest lower
whole number:

1@ INPUT A

28 LPRINT FA,INT B

—-@ GOTO 10
1 1
1.4 i
1.7 1
1.99 1

The output shows the numbers
entered (1, 1.4, 1.7 and 1.99) and what
happened to them. You need toadd .5
to the numbers entered if you want
rounding-up, as the following
example shows, when entering the
same initial four values:

18 INPUT A
28 LPRINT A,
38 LPRINT INT (A+.35)
4@ GOTO 1@
1 1
1.4 1
3.7 2
1.99 =2

Certain functions on the ZX-81—
PRINT AT, PLOT and TAB—'INT" a
number automatically, so work out
which value—the nearest whole
number or the lower whole number
—to which you would like them to
be INTed.

If you have a program which
gtores information in and retrieves
information from REM statements,
you can convert them easily by keep-
ing in mind that the first address
after the word REM in the first line
of a ZX-80 program is 16427, while
the equivalent address on the ZX-81
is 16514. Here is a list, produced by
the hard-working ZX-81, of ZX-80
(first) addresses for PEEK/POKE
REM work and the equivalent on the
ZX-81:

286 ;xsl

16426 <¢->» 16513
15427 <-=>» %ESli
16428 <(-=1>» 6515
1E429 <-3» 16516
16438 <¢->» 16517
16431 <-» 186518
16432 <-=-> 16519
16433 <->» 16522
15434 «-> 16521
16435 <«-3>» 16522
18436 <«-> 16523
16437 <->» 16524
16438 <«-> 16525
16439 <«-> 16526
i5448 <-3> 16527
16441 <(-3> 168528
1E442 ¢ - 15529
16443 ¢ - 16536
158444 (-7 16531
156445 <=3 16532
lEd46 <-» 168535
16447 <=7 16534
16448 <-3> 16535
iBd4d9 < - 16536
15450 <=3 16537
16451l <¢-> 16535
16452 <-» 16539
164853 ¢=-=3>» 168540
164564 <(-> 16541
16455 <-3» 16542
16456 <(=> 16543
18457 (-3 16544

You are probably aware that all
graphics symbols, letters and
numbers, and their inverses, are
available directly from the keyboard
on the ZX-81. That was not so on the
ZX-80 and, depending on the listing,
you will find either a great number
of things like PRINT CHRS (128) to
print an inverse space, or that the
listing draws-in the required charac-
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ter or refers to the graphic on a par-
ticular key.

If the specific key is referred to,
use this table to convert, keeping in
mind that the first reference is to the
7X-80 keyboard, the second to the
7.X-81: shift Q, graphic 5; shift W,
graphic 6; shift E, graphic 1; shift R,
graphic 2; shift T, graphic D; shift A,
graphic A; shift S, graphic T shift D,
graphic 4; shift F, graphic 3; shift 6,
graphicS.

Here are the graphics symbols
available on the ZX-80, with their
character numbers and codes. Use
this table when you find a reference
to, say, PRINT CHR$ (137)in a ZX-80
listing:

moving display routine are general-
ly greatly improved on the ZX-81.
You will find it necessary to delete
the whole of the moving display,
changing it to PAUSE—jerky, but
the only thing possible on a new-
ROM ZX-80, unless you have added
a SLOW—or to a delay loop—FOR |
=1 TO 20 NEXT J—or just leaving it
as it is. You can obtain some indica-
tion as to which figure to place after
the word PAUSE by keeping in mind
that the figure used in most ZX-80
moving-display routines to POKE
16414 is related inversely to the
delay—that is, the larger the
number, up to 255, the shorter the
time the display is held on the ZX-80.

L] i

10

-
“u
B
s
-

_Hy

] 132@ 137
n 133@ 138

You may find that the appearance
of the program when running will be
greatly improved if you use PRINT
AT rather than CLS. Experiment
with display formats to see if you can
dispense with use of CLS. The
SCROLL command is very useful for
printout of tables.

ZX-80 programs which use a
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Many ZX-80 programs use the
following line to POKE a character
into a specific position on the screen:
POKE Y*33 + X + 1 + PEEK (16396) + PEEK
(16397)*256,n

Wonder of wonders, this still
works on the ZX-81 adjusting itself
automatically to accommodate
changes in programs. Y is the count-

down from the top of the screen, X is
the count across. You may well
prefer to use PRINT AT, which pro-
duces more or less the same result.
Not all system variables are so con-
venient. Here is a list of them, show-
ing the ZX-80and Zx-B1 equivalents.
The list was compiled by Toni Baker:

OldROM  New ROM
16384 16384
16385 16385
16386 16381
16367 16392
16388 no equivalent
16389 no equivalent
16350 16394
16391 163495
16392 16400
16393 16401
16394 168404
16385 16405
163896 16396
16387 163497
16398 no equivalent
16399 no equivalent
16400 16412
16401 16413
16402 16418
1654003 16419
16404 16420
16405 16408
16406 164049
16407 16427
16408 16428
16409 164249
16410 16432
16411 16433
16412 16434
16413 16435
16414 16436
16415 16437
16416 no equivalent
16417 no equivalent
16418 no equivalent
16419 no equivalent
16420 no equivalent
16421 no eguivalenl
16422 | G406
16423 16407
16424 16509
16425 16510
16426 16513
16427 16514
To sum up, here is what you do:
ZX-80 ZX-m1
LET A=RND(8) LET A=INT(RND"8)
+1

LET AS=TLHAS)
Moving graphics:
POKE 16414, n

LET A%=A%2TO)

PAUSE 255-n [very
approximate)

Variables ---------- seetable

Graphicg ---------- see relevant table,
two given

LETA=C/B LET A=INT[C/B)or
LET A=INT{C/B+.5)

INPUT A LET A=CODE

(INKEY$)- 28
Good converting.
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~ Sinclair X81 Personal Com
the heart of a system
that grows with you.

Ly

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

|

New BASIC manual

Every ZXB1 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first P pl estoc nmpiex prog rams

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graphrdrawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

® Randomise function — useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it’s up to youl

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor -600mA at9VDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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SR LET B
9984 POKE
905 PORE
?Qah LET F

FEBT7 RETUE

A'uilub‘e oW - At last you can have a hard copy

of your program listings — particularly

'he zx Prin'er useful when writing or editing

programs.
for onl £49 95 And of course you can print out
Y * your results for permanent records

or sending to a friend

Designed exclusively for use with Printing speed is 50 characters
the ZX81 (and ZX80 with 8K BASIC per second, with 32 characters per
ROM), the printer offers full alpha- line and 9 lines per vertical inch.
numerics and highly sophisticated The ZX Printer connectsto the rear
graphics. of your computer — using a stackable
IbK. b"e RAM A special feature is COPY, which  connector so you can plug in a RAM
prints out exactly what is on the pack as well. A roll of paper (65 ft

whole TV screen without the need long x 4 in wide) is supplied, along

Pﬂ‘k fOI MHSSIW for further intructions. with full instructions

udd-on memory Haw_tu orderi-_:urzxm by cheque, postal order, Access,
® BYPHONE - Access, Barclaycard or  Barclaycard or Trustcard.

Trustcard holders can call EITHER WAY - please allow up to
Designed as a complete module to 01-200 0200 for personal attention 28 days for delivery. And there's a
fit your Sinclair ZX80 or ZX81, the 24 hours a day, every day. 14-day money-back option. We want
RAM pack simply plugs into the BY FREEPOST - use the no-stamp-  you to be satisfied beyond doubt -
existing expansion port at the rear needed coupon below. You can pay andwehave no doubt that you will be
of the computer to multiply your ————————————————————— — —
> data/program storage by 16! To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Drdar_l
Use it for long and complex Oty | Item Code Itemfﬂce Tr,-éal |

programs or as a personal database.

u Price in
| Yet it costs as little as half the [JI"IGE | Sinclair ZX81 Personal Cnmp ter kit(s). Price includes

| ZXB1 BASIC manual, excludes mains adaptor 12 49,95
of competitive additional memory. Heady “assembled Sinclair ZX81 Personal Computer(s). | '

With the RAM pack,youcan  V ___ || Price includes ZX81 BASIC manual and mainsadaptor. | 11 | 69.85

also run some of the more sophisti- | Mains Adaptor(s) (B0 mA ataVy DC rmrmnal unregulated). | 10 | B.95

cated ZX Software — the Business & | 16K-BYTE RAM pack. | 18 | 4085

Household management systems | sinclair ZX Printer. |27 | aess
for example. | 8K BASIC ROM to fit ZX80. [ 17 | 19085 |

| Post anuPﬂchg iy . | | 2,85
[ Please tick if you require a VAT receipt TOTAL £

*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge tomy Access/Barclaycard/Trustcard account no

*Paase delata/complete as applicabde

— (g | — ||
Z X8I

& Kings Parade, Cambridge, Cambs., CB21SN. LFREEP‘DST no Etﬂmr.! I'I'EEdH'd
Tel: (0276) 68104 & 21282. s—

Name: Mr/Mrs/Miss
Address

—— I — N E S—— — —— — — —
|
|
|
|
e — — S S —— — — — — —



NCE YOU have your ZX-81,
O have set it up and worked your

way through the manual pro-
vided, the obvious question arises—
Wheredolgo from here?

For the Sinclair book, good of its
kind. is still only a manufacturer’s
manual—a guide to the capabilities
of the product. It will tell how to do
things but is not concerned particu-
larly with why the techniques it des-
cribes are useful, nor the best way of
attacking a practical program,
whether for household accounts or a
game.

Do not worry. Publishers are fall-
ing over each other to produce books
which will aim, with varying
degrees of success, to provide the
answer for which the new ZX-81
owner is looking.

In the UK. there are at least 15
manuals generally-available for
owners of all levels of experience
and fields of interest, with new titles
appearing almost weekly. That is
at least comforting but it raises
another problem, that of which to
choose. The answer can really be
provided by deciding the purpose
for which you bought the machine in
the first place.

The machine is just a tool. It is how
you use it that counts—for enjoy-
ment, for work or for education. The
authors and publishers have had
somewhat the same problems of try-
ing to decide what information the
ZX-81 user might want and how best
toimpart it.

The approaches generally can be
divided into two—that the whole
thing should be fun and that the
reader should be taught or shown
the techniques he needs to know for
what he wants to do. Both frequently
then leave youto get on with it.

Both are fair enough. The pro-
gramming techniques learned in
computer games are just as applic-
able to writing a household accounts
program as those designed specific-
allytodoso.

We aim to provide a rough guide
to the books available, so that you
can choose the approach to suit you.
All the books assume that the reader
has read the manual. Some may say
that is not the case but all have to
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Starting to get
acquainted with

the Sinclair
book world

Since the dawning of the ZX-80, hundreds of
thousands of words have been written about it and its
successor. Each month we will examine some of those
words to see if they are of value to users. By Ron Coates.
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rely at one point or another on
various pieces of information and
the explanationsin it.

That probably is unavoidable, for
if any manual or book tried to
explain all its terms and usages in
comprehensive detail, it would be
long, boring, tedious and, worst of
all, very expensive.

The game approach to teaching
computer programming has a long
history. Many big computer com-
panies and universities discovered
that one of the best ways of teaching
programming was for the studentsto
design their own games and run
them on a machine.

It was regarded by the teachers
and students as a painless way of
learning how to make the machine
work and do what was required of it.
When you think that the alternative
was to read a number of manuals
and then write programs to work out
the VAT on any quantity of widgets,

IX81
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you can see why it became popular;
it also worked.

That is the approach followed by
one of the pioneer ZX-80 writers,
Tim Hartnell, who has a number of
titles to his credit of scaled degrees
of difficulty. Getting acquainted with
your ZX-81 starts at the lowest level.

It aims to have the reader start
using the machine as soon as it can
be hooked to the television. The
explanatory text is held to a bare
minimum, as are the other books.
There is a page-and-a-half of intro-
duction and Hartnell then expects
you to key-in the first game to see
how it works and enjoy it. Then he
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explains what has happened.
Through the book games of greater
complexity are listed, most to

. BTRETCHING YOUR

ZX81 on ZXBO

TOITS -

i

LINMITS

demonstrate a programming tech-
nique or facility of the machine—
tricks with the screen, specialised
functions in mathematics and so on.

His other book, Making the most of
your ZX-80 and Stretching your
ZX-81 or ZX-80 are continuations of
increasing complexity and 1 found
that stretching referred more to me
than it really did to the computer.

The good point is that Hartnell
makes the effort to make learning a
pleasure and pushes the reader
quickly to a point of confidence in
programming ability and the ZX-81.

The techniques and uses of the
machine are indicated very well by
the example programs. The disad-
vantages are that the books are all
revisions of books for the ZX-80 and
Hartnell has had neither the time
nor resources to make it clear which
listings of programs are for which
machine.

His explanations are lerse,
occasionally to the verge of incom-
prehensibility, but he never says
anything without reason and you
can generally grasp the point with a
little thought.

That may sound damning but on
the whole the books are to be recom-
mended because of the successful
effort Hartnell has put into judging
the level of information he presents
in each.

A book which tries to cover much
the same ground is The ZX81 Pocket
Book by Trevor Toms. The author

has made an effort to extend his
explanation—for instance each line
of programming code is explained if
it is novel—and to do more than pro-
vide a series of listings to type into
the machine.

It is not really for the absolute
beginner but embraces most of the
techniques dealt with by Hartnell's
three books. Readers will probably
find his explanations easier to
follow, because of his step-by-step
notation.

For the person who wishes to take
the ZX-81 really seriously, The

ZX-81 Companion is one of the better
books. It is different in concept from
the others reviewed. The author is
an academic and his style, while not
heavy-handed, shows it. Programs
and examples are presented clearly
but he is obviously addressing him-
self to the ZX-81 owner who wants
to move as quickly as possible from
the manual to using the machine for
teaching, business or household
accounting.

Next month we will look at more
serious books and the delightful
Peek, Poke, Byte and Ram.
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3rd ZX
MICROFAIR -

CENTRALHALLWESTMINSTER LONDON SW1

FRIDAY 30th APRIL 1982 (12.30-8.30 pm)
SATURDAY 1st MAY 1982 (10.00-6.00 pm)

EVERYTHING FOR THE ZX80/81

Dozens of hardware add-ons and hundreds of
programs to suit all tastes AND books, mags, user
groups and lots of new products. Buy or just browse.

STILL THE BIGGEST SELECTION ANYWHERE
Bring and Buy Sale for micros/add-ons/software

Buffet for Refreshments
Showguide with full details of suppliers and products

LOW PRICE ADMISSION: Adults, 60p. Under 14, 40p.

{accompanied children under 10 FREE)

ADVANCE TICKETS (Friday 30th Apnl only): Adults £1.
(cheques payable to ZX Microfair) Children 50p.
Organiser. Mike Johnston, 71 Park Lane. Tottenham,
London N17 OHG.

IFYOU HAVE AN INTERESTING PRODUCT YOUWOULD
LIKE TO SHOW AT THE ZX MICROFAIR, PLEASE
CONTACTTHE ORGANISER

r
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An advanced spreadsheet program for the Sinclair ZX81
with 16K RAM.

This versatile software allows manipulation and inspection
of data in the most convenient way ever. Ideal for financial
planning, personal budgeting, cashflow analysis and count-
less other business, home, scientific and technical
applications.

The screen acts as a window on a much larger grid (up ta 38
% 3B) of titles and numbers (up to 9 digits). Change one
number or formula and all dependant results change auto-
matically. Save on tape or printout for a permanent record
Tasks that would take hours with pencil, paper and
calculator can be performed in  seconds with
COMPUTACALC ZX.

For cassette and full documentation send £7 .95 to: Silicon
Tricks, Dept. $1, 2-4 Chichester Rents, London WC2
1EJ.(Tel:01-602 6074).
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FOR THE 16K ZX81
UMNBEATABLE VALUE!

CASSETTE OF 8 PROGRAMS (50K +)
For fun and fortune — no programming knowledge
neaded!

DEEPSEA ADVENTURE (14K) Dhscover the treasure chest
before you run oul of gold or strength. Levels of play from
“difficult” to “downnght impossible™. Also has *Save Game"
feature,

BANK ACCOUNT (13'%4K) Invaluable for controlling your
finances. Produces detailed statements and can also keep track
of credit card spending.

UNDERGROUND ADVENTURE (6':K) Battle against
monsters and obstacles underground. A very difficult and
challenging task.

DEPTHCHARGE (2K} A skillful moving graphics game
Fire vour depthcharges to blow up enemy submarines before
they desiory your shap.

HANGMAN (1 1'2K) The old family game based on a library
ol 500 words. Excellent graphics

LOAN (214K} Calculates repayments, time, sum borrowed or
interest. For Bank Loans or Morigages.

CODEBREAKER (2K} You have ten guesses al the lour digit
number held by the computer.

FOREIGN CURRENCY (3K) How many dollars 1s £1107
How many Francs is $387 See what you money will buy
around the world!

ORDER NOW!

For convenience simply gquote SU4 and your name and

address on the reverse of your cheque/postal order, and your

software (on TDK cassette) will then be desptached, first class
post, complete with comprehensive instructions

Send to: Richard Shepherd, 22 Green Leys,
Maidenhead, Berkshire SL&6 TEZL
Telephone: ((628)21 107

Professional Software for Hobby Computers

THE KEYS OF GONDRUN
A journey baeneath the Enchanted Forest in search of the
missing keys of Gondrun the Wizard. Can you discover the keys
- and stay alive? With real-time monster fights (6 skill levels),
save on cassette feature and alternative responses to give a
different game every time. Map the caves as you travel through
them, but beware of the Two-Headed Thronga, the Jubjaroo
and the other nasties which are lurking. A great game occupy-
ing the full 16K RAM

PACK CONTAINS TAPE & INSTRUCTIONS

Only £5.50

POP STAR
Would you like to be rich and famous? This program won't
guarantee that, but it's great fun all the same. Will your records
be hits? Can you negotiate a better royalty rate and increase
your income ! Maybe vou'll be offered a TV series or film. But it
isn't an easy life and troubles, like flop records, the taxman and
other horrors are always waiting. And if yvou decide to bribe and
cheat - then don’'t get caught! In this game you could make a
million = or you could end up broke. 12's up to you. Requires 16K
RAM.

PACK CONTAINS TAPE & INSTRUCTIONS

Only £5.50
SPECIAL OFFER

Both tapes supplied together for just £10.00

We may have other games ready by the time you read this

S.AE. for details.

All our prices include UK postage. European customers please

add 20p per tape, elsewhere please add 50p pertape
MAIL ORDER ONLY

LEISURE GAMES

3 Spring Rise, High Crompton, Shaw, Oldham, Lancs.
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from the glass

Phil Garratt scratches the surface of the
vast number of products on the market

O OVERVIEW of software for
I \l the Sinclair computers can

hope to do more than scratch
the surface of an enormous range of
products now available. There are
many gems among them and one or
two which barely make it into the
glass category. When my ZX-80
arrived nearly two years ago, it was
difficult to find it mentioned in the
microcomputer magazines, let alone
any software. Now there are
hundreds of programs available and

SINCLAIR USER April 1982

almost as many micro magazines.

The earliest ZX-80 offerings were
fairly routine—Mastermind, Simon,
Nim. Ken MacDonald's Amazing
Active Display, a machine code
pause routine, however, showed that
there was more to the ZX-80 than
mel the eye.

Shortly after, the first “flicker-
free” games for the ZX-80 appeared,
using software in exactly the way
that the ZX-81 uses hardware, split-
ting the Z-80 microprocessor time

hetween keeping on the display and
following the program instructions.

MacDonald produced his “flicker-
free" if rather eye-numbing Break-
out, and John Edmonds produced a
limited but recognisable Space
Invaders. He also invented Galaxy
Wars which, if | had no other
reason, is sufficient on its own for
me never to want to part with my
ZX-80. It is far and away the most
original and compulsive game | have
either for the 80 or the 81.

Another major achievement in
ZX-80 software was Philip Joy's
chess program, which appeared in
early 1981. Although its standard of
play could perhaps best be described
as "not illegal”, it showed that the
Z.X-80 had a potential to match com-
puters costing five times as much.

Then the ZX-81 was announced.
By the time the public could obtain
either the new machine or the new
ROM for the ZX-80, there was
already a number of books and pro-
grams available, because of the
Sinclair “seeding” of some authors
with machines. Sinclair introduced a
range of inexpensive software,
which was good at the time, though
fairly routine. Its failure to add to the
rangeina yearis a great pity.

As | indicated initially, all I can do
is to try to deal with some of the
ZX-81 programs available, which I
will split into three groups—arcade
games, other games and utilities. I
have to omit any discussion of busi-
ness-orientated [1:1[:k+15.:1r5 as they are
outside my field but it must be said
that Hilderbay, with its range which
includes a payroll system, is doing a
marvellous public relations job for
the rest of us—by showing that the
Sinclair is sufficiently powerful to
have a serious side.

I am also omitting household pro-
grams such as Bank Account and
Telephone Directory. Although those
programs are useful when trying to
justify a home computer to sceptics,
the ZX-81 takes too long to save and
load to make them worthwhile. Now
if we had discs—but that is another

slory.
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(continued from page 51)
So to arcade games, the most

. famous of which is Space Invaders,

and the Macronics version for the 1K
ZX-81 is good for the time when
your 10 pence pieces run oul. Inci-
dentally, Macronics provides a list-
ing with each cassette and it would
be pleasant if other companies
followed suit.

The program is a smaller version
of the real thing—you have only one
laser base per game and only the
current and last game scores are dis-
played—i.e., no highest score
feature. I had reservations at first but
I soon became addicted, as did all the
children to whom | showed il at
Christmas.

They added their own sound
effects of the Pchow! and Wham!
variety but if | had had the necessary
hardware, that would not have been
required for the next two programs,
Quicksilva's Defender and Asteroids.
The first involves running a gauntlet
of invaders coming at you from the
right, while moving your ship up and
down, faster and slower, trying to
fire while avoiding their missiles
and all the time watching the ground
rush past below.

The program is remarkable in two
respects. First, it includes software
to drive an add-on sound generator
available from Quicksilva and,
although it is not cheap, it adds a new
dimension to games. Second, the dis-
play uses the entire height of the TV
screen—not just the portion of it
addressed by the ZX-81.

Asteroids does not use the entire
screen but has the sound-generating
instructions. Your ship is a number
on the screen, which represents the
direction of movement or fire, e.g., O
equals up, Z equals right, and the
like. The larger asteroids disinte-
grate in a satisfying manner and
more and more appear as the game
progresses. Once you are used to not
having an arrow to show the direc-
tion of your ship, it becomes a good
game.

The last arcade game at which I
look as is DKtronics Centipede. |
cannot describe it adequately with-
out confusing all and sundry, so
suffice to say it has excellent moving

o
P2

graphics and is very-attractively
presented, with the game becoming
progressively more difficult in
several ways.

What is also very creditable about
it is that the player can decide at the
start how many bases each game
should have and how fast the game
should run., That means that several
people can play at the same level of
difficulty and the program produces
a high score league table.

Moving to non-arcade games, a
number of “adventures” are avail-
able and one of the major factors in
determining the appeal of an adven-
ture is the number of situations
involved in the game. That means
that machine code games such as the

two Artic Computing Adventures
have a big advantage over programs
using Basic.

The Adventure A seems the easier
of the two but Adventure B will give
you a score—if you score anything
—although it is much fussier about
which words it will accept in each
situation.

Both require plenty of time and
patience, whereas the Macronic
Nightmare Park is usually finished
quickly. It is really eight or 10 simple
Basic programs, such as Number
Guessing and Simon, all joined neatly
together, and which you go through
at random as you try to cross the

[continued on page 53)
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[continued from page JZf
park. This well-presented game kept
the children quiet for hours, too.

A number of ZX-81 versions of the
classic Startrek are available—all, if
anything, better than the original
mainframe program. | showed the
game to an 11-year-old and her com-
ment, "Gee, it takes a million years to
kill a single Klingon” is a slight
exaggeration, although it is true that
agame can take two hours.

I have two versions of the game,
one by Macronics, which makes
good use of graphics, although enter-
ing of commands has to be done
carefully, and the other by Silversoft
which, although a trifle slower, is
better-presented.

Several chess programs exist,
although the only one I have is Artic
ZX chess. It plays an impressive
game on six levels, the first three
levels responding in less than 10
seconds, 40 seconds and five

minutes respectively. Every level
plays good chess but tends to lack an
end-game strategy. Recently I have
seen the latest version of the pro-
gram, which has minor bugs correct-
ed, although the input has been
made a little more complicated.

In addition, the level one time has
been reduced from 10 to two
seconds and the others speeded
accordingly.

Now for the utilities, which are
programs to help you write pro-
grams.

The best | have seen is Bug-Bytes
ZXAS assembler. It allows you to
enter standard Z-80 mnemonic
codes, e.g., LD HL. (16396), in REM
statements, which are assembled
and then placed wherever you want
in memory.

It seems that many ZX-81 users
are interested in machine code; the
assembler makes learning and using
ita hundred times easier.

Bug-Bytes also sells a disassem-
bler, which can be used at the same
time as ZXAS, and which can pro-
duce memories from machine
code—e.g., the ROM-—plus other
facilities. The last program which I
have not seen yet is ZX-MC from
Picturesque, which apparently
allows double-speed loading and
saving of any part of the memory,
among other things.

| have mentioned fewer programs
than I would like and in less detail
than I would like. The best thing is to
see the programs run before you
buy, as more and more are now
available in shops. Watch for the
‘cowboys’ who are selling programs
extracted from magazines but, in
general, ZX software is good value,
often providing  displays and
routines | would not have thought
possible, and cheaper than similar
programs for other computers on
the market.

best from it

0408 01178 5
176 pages

£4.95
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Robin Norman

If you hawve a ZX81, or are thinking of
buying one, this book will tell you all
you need to know o get the

The ZX81 Basic book covers the
Basic 1K version, the additional
facilities offered by the 16K
expansion RAM and how fo use the
Sinclair ZX printer There are 14

original programs for you 1o run on
the machine(for 1K and 16K versions),
and for those confused by computer
jargon (and who isn't ?) there 5
a glossary of technical ferms

Robin Norman assumes no initial
knowledge of computing and his
undemanding writing style is a
perfect beginners infroduction

unavanibie slsawhans.

£4.50

Q&A on
Personal
Computing
Peter Lafferty

This book will hadp anyomne wha
wigh@s Io laarm abowl persongl
compulers and the uses (o which
they can be pul. I describes the
development of the persanal

covmpuhied @xpiaing its operation and
oultiines the principles of
programming. A chapier on
appiicalions SUrveys the many wses
of these remarkabie machnes

0 408 00555 6 96 pages

£1.95

In case of difficulty send cash

address shown

Robin Norman

This ok will be of greal vailue ho al
FXRD owners. If tells you how [0 ger

e ZX80 working, how fo program i
and how o get the best out of it
Containg all 1he nlormalion necessary
io use the Sinclair ZX80 fo the full
plirs 14 spacially wnllean programs

0408 01107 7 160 pages

ORDER NOW- from your local bookseller

with order to Pafricia Davies, i
Marketing Manager al the ]N

Learning Microprocessors
BASIC for Hobbyists
with your Ray Coles
s"nc’air zxsﬂ Adapred from a popular senes of

articies in Practical Elmciromcs, ihis
book takes ihe reader siep by slep
throwgh the mystenes of the
miCropmoeES0r civp and 18 nstruciion
sl fwe suppovi componanls Such a8
memones and commumcalion interfaces,
and the wse of e MICIoFOCEEROr i
home compulins

0408 00414 2 92 pages

£3.95

Coming shortly...

26 BASIC Programs
for your Micro

Derrick Daines

Hera is a coection al 26 miew and vared gamas
PrOGrams, froum SpEvng eSS o submanng
hunting. They am graded from the mosd
@lgmeniang usabie on the simples home
compufer folonger and more complex programs
suilahhe for more advanced machimnes

Dermick Daines has wiillen ifve games in an easy
subsel of BASIC 50 thal the reader will have no
avificilty in translating tham for any mecrocomputer
Each program is descnbed n a ¥wady and iihormative
siyle, with a list of variables and memory Sire regquired

pus @ program [slng and sampile run

The Book s ideal for hobiyists sinoe i Aelps improve
techniquas for wriling succassiul programs whils!
also providhing oty of enterfarmment

A

F o,
¥E
Ll T

ewnes Technical Boowl?é

Borough Green, Sevenoaks Kent TN1S 8PH



ADVERTISEMENT
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Get the most from your
Sinclair—or your Atom
or Vic-by investing in
some of the best books
available...

Getting Acquainted with your
ZX-81— Tim Hartnell. More than
80 great programs in this
128-page book, including Zombies,
Life, Micro-Mouse, Word Processor
—to use with the printer—and
DRAUGHTS. This is the number one
U.K. ZX-81 book and is designed to
get your ZX-81 up and running with
worthwhile programs from day
one. ZX-81 commands are explain-
ed, with programs to show them in
action; there is a chapter on how to
make the most of the standard 1K
memory and much more.
Computing Today said:

“This book. . . gives you the basis
of a hands-on program . . . it is easy
toread. .. has something for every-
one . .. the practical approach used
can only benefit the growing body
of users’".

In the U.S. Creative Computing
said: "'The book is chock full of
games, such as Checkers, which
draws the entire board on the
screen ... As you work your way
through it, your program library will
grow along with your understand-
ing of Basic".

Tim Hartnell is head of the
National ZX-80 and ZX-81 Users’
Club and has used the feedback
from hundreds of members to
create the most suitable book for
the ZX-B1 user. Getting Ac-
quainted with your ZX-81 by Tim
Hartnellis £5.95, plus 70p p. & p.
The Gateway Guide to the ZX-81
and ZX-80—Mark Charlton. This
180-page book contains more than
70 fully-documented and
explained programs for the ZX-81
and ZX-80. The book is a “doing”
book rather than a reading one and
the author encourages the reader
to try things as he or she goes.
Creative Computing said:

“The book starts at a low level
and assumes the ZX-80 orZX-81 is
the reader's first computer. By the
end, the reader will have become
quite proficient™.

The book describes each
function and statement in turn,
illustrates it in a demonstration
routine or program, and then com-
bines it with previously-discussed
material. The Gateway Guide to
the ZX-81 and ZX-80 by Mark
Charltonis £6.45, plus 70pp. & p.
Mastering Machine Code on your
ZX-81 or ZX-BO— Tony Baker.

This great book, the best-selling
U.K. volume on the machine code
for the ZX-81, has been warmly-
welcomed by the computer press
and users. Practical Computing, in a
review on Prestel, said: "“Have
worked through three chapters so
far and it's remarkable. If the rest is
as good | expect to be able to do
some quite clever things quite
soon. It does need concentration
but compared to some articles I've
read on the same topic its ‘Janet
and John'"".

The book assumes you know
Basic, but assumes you know noth-
/ing about machine code. It starts
with well-understood Basic
programs. From simple arithmetic
and random number generators

Get them
your Si

you are guided slowly through a

series of  easy-to-understand
routines. The book includes an
intelligent draughts game, with full
display, which fits a 1K ZX-81.
Mastering Machine Code on your
ZX-81 or ZX-80 by Tony Baker is
£7.50, plus 70p p. & p.

34 Amazing Games for the 1K
ZX-81—Alastair Gourlay. This
book is the answer to the ap-
parently limited 1K memory
provided on the standard ZX-81.
Alastair Gourlay, a member of the
National ZX-80 and ZX-81 Users'
Club from Scotland, has spent a
great deal of time stretching the 1K
to its limits and the result of that
work is in this book for you. The
programs have all been dumped

54
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from the printer and are guaranteed
to run first time. The programming
tricks Alastair has used to com-
press the programs can be used by
you in your programs. The book is
much more than a collection of
games. It is a guidebook to show
you how to make the most of your
1K ZX-81.34 Amazing Games for
the 1K ZX-81 by Alastair Gourlay
is£4.95,plus 70p p. & p.

49 Explosive Games for the
ZX-81—plus 27 for the ZX-80—
edited by Tim Hartnell. In this book
you will find many great games to
keep you locked to your ZX-81 for
hours. The book has listings for
every game we thought you might
want, including Galactic Intruders,
Breakout, Draughts/Checkers. Star

SINCLAIR USER April 1882

Trek, Death Maze, 4-in-a-row and an
8K  Adventure-type  program,
Smugglers Bold. As well, there Is a

MORDER FORM

Please rush me the following books:

Getting Acquainted with your ZX-81 at£5.95

The Gateway Guidetothe ZX-81 andZX-80 at£6.45
Mastering Machine Code on your ZX-81 or ZX-80 at £7.50
34 Amazing Games forthe 1K ZX-81 at£4.95

Getting Acquainted with your Acorn Atom at£7.95

host of new games and adaptations
of old favourites.

Many of the programs will run in
just 1K, including a simplified
Space Invaders-type program.
Some of the games are based on
chance—the dreaded Sinclair
random number generator—and
others depend on skill, both yours
and that of the computer. In editing
the book, Tim Hartnell has tried to
ensure that each and every
program contains at least one
programming technique which you
will be able to adapt for your
programs. 49 Explosive Games for
the ZX-81, edited by Tim Hartnell,
is£5.95,plus 70pp. & p.

Getting Acquainted with your
Acorn Atom—Trevor Sharples and
Tim Hartnell. If the Atom is the first
computer you have owned, this

184-page book will help you
unlock its secrets. Master the
graphics, PEEK and POKE,

keyboard scans, Assembler and
more. Getting Acquainted with
your Acorn Atom by Trevor
Sharples and Tim Hartnell is £7.95,
plus 70pp. & p.

Getting Acquainted with your Vic
20—Tim Hartnell. This 130-page
book is based on Tim Hartnell's
best-selling ZX-81 books, with
extra material on the Vic sound and
graphics capabilities. Computing
Today said: "Tim Hartnell leads the
reader, step by simple step, from
the absolute basics of program-
ming the Vic to writing complex,
sophisticated programs. It
thoroughly describes use of the
sound, music and colour capabili-
ties and illustrates the use of these
functions in over 60 programs and
games’ . Getting Acquainted with
your Vic 20 by Tim Hartnell is
£6.95,plus70pp. & p.

Get the most from your
Sinclair—or your Acorn or Vic—by
investing in some of the best books
available.

Getting Acquainted with yourVic 20 at £6.95
Add 70p per book for postage and packing

Total

_———-———1

Cheques should be made payable to Interface Publications. Now post |
order with cheque to Sinclair Books, Sinclair User, 30-31 Islington

Green, London, N1 8BJ.

I
I
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|
| 49 Explosive Games fortheZX-81at£5.95
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developments on the hardware

side of the market since the
introduction of the ZX-81 in March,
18981. Most were based on designs
which developed on the ZX-80 and
enhanced by the introduction of the
ZX-81. The main differences
between the ZX-80—even with the
8K ROM—and the ZX-81 are the
appearance of a static screen on the
7.X-81—slow mode—and the exten-
sion to the expansion bus—the edge
connector at the back of the ROM CS5
line which meant that some of the
Sinclair address decoding should be
sorted-out externally to the ZX-81.

For the first six months or so,
firms were very cautious about the
7ZX-81, watching the market to see
whether it would take off. The first
product to appear was a sound
board, complete with input/output
port and a motherboard from Quick-
gilva; that was one of the first
motherboards for the ZX-81 and
meant that the user could have more
than just the Sinclair 16K RAM pack
on the back.

The next announcements appear-
ed in September, 1981 at the Personal
Computer World Show—floppy
discs, RS232 serial printer port,
cheaper input/output ports and, for
the first time, the Sinclair printer.
Since then things have snowballed;
7ZX-81 sales have exceeded the
250,000 mark, showing that there is a

r I 1HERE has been no shortage of

=

Plenty for users

To lead into in-depth analyses of hardware

great deal of feeling for the micro
and the number of firms which have
been set up to deal with ZX-81 equip-
ment has more than doubled since
September.

The ZX Microfair in November
was an event which meant that the
equipment which was promised in
the glossy advertisements available
previously only on mail order could
be seen before purchasing. Such was
the enthusiasm for that type of
Microfair by both the exhibitors—
Sinclair alone took more than £8,000
in orders on one day—and the users
that another was organised quickly
for Janaury.

A word of warning to users—be
wary of certain manufacturers who
claim that they have a product avail-
able when all they are doing is test-
ing the market to see if anyone is
interested. It is better to write and
confirm on what date they will be
able to supply the product to you.

Computer manufacturers have the
tendency to quote a date and then
supply the product between six and
12 weeks after you have paid. Bigger
firms are the main culprits.

| have divided this review of the

A cassette recarder developed for the ZX-81.

56

hardware products available for the
ZX-81 into three headings—essen-
tial add-ons, keyboards, mother-
boards and extra RAM. They
comprise input and output capabili-
ties where some technical know-
ledge is assumed; enhancements
which require programming skill,
but either plug direct into the ZX-81
expansion bus or the ZX-81 is modi-
fied by the manufacturer.

There are two leaders in the
amount of RAM you can cram into
the ZX-81 memory map. The Memo-
tech 48K RAM pack has the largest
continuous Basic memory; not all of
it can be used for a Basic program—
only the bottom 16K (16K-32K). The
rest has to be used for storing data
but not machine code.

Audio Computing has the largest
memory pack available, 128K of
RAM but only 32K of it available at
any time. To switch between sets of
32K, called banks of memory, a
manual switch has to be thrown and
the ZX-81 has to be re-set to start up
the Basic system again. That is not
very convenient, as it cannot yet be
operated from software or the vari-
ables transferred from bank to bank.

The Memotech 48K was one of the
packs I have tested; it was good value
at £129 plus VAT, assembled, and is
very easy lo use.

So the arrival of Memotech's 64K
pack must be welcomed, especially
as it retails for only £79 including
VAT. More about this newly-
released product soon.

There are other external RAM
packs varying from an extra 3K
giving a total of 4K of RAM to a full
16K of RAM cheaper than Sinclair's.
Always check that the RAM pack
does not prevent you connecting
other equipment after it is fitted to
the expansion bus. That was the case
with the Sinclair RAM pack, which
meant that you had to spend at least
£10 to attach anything else to the
ZX-81. If you are spending that
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money you might as well look at the
expansion possibilities after you
haveit.

The only other RAM extenstion
possible is to change the 1K of RAM
chips fitted into the basic ZX-81 for a
2K chip. That necessitates going
inside the ZX-81 and perhaps some
soldering. After checking inside to
see if yvou have ome chip—just
change the original chip for the new
one—or two—a new-28 pin IC socket
needs to be fitted—change one strap
on the board. Full instructions
usually are given with the kits. The
new memory chip will cost at least
£7 and RAM packs start at £18.

Various keyboards can be obtain-
ed which are basically of the same
construction, consisting of 40
professional microswitches mount-
ed on to a bare printed circuit board.
That replaces the keyboard on the
7X-81. Usually some soldering has
to be done. The new keyboard usual-
ly is very light to the touch and
extremely responsive, improving
the time taken to enter a program by
at least 50 percent. None of the
original keyboard functions are lost
as they are all controlled from
software.

There is a wide selection of input/
output ports available which can
provide from 16 to 24 bits of infor-
mation on a separate bus to the
7ZX-81 databus. Those outputs are
latched: they keep the data the same
while the ZX-81 does other things.

They are the only way of getting
information in and out of the ZX-81
to control other equipment. They can
be divided into two types, memory-
mapped—can be PEEKed and
POKEd from a Basic program—and
input/output-mapped —  using
special machine-code routines.

Now various attachments can be
used on those ports; A/D converters
which take a voltage, measure it and
give out a digital number for the
7X-81 to read, D/A converters which

SINCLAIR USER April 1082

take a digital number and output a
voltage corresponding to it. Light
pens can be used to draw on the
screen by checking the light
received against the screen layout at
the time. Most of those require some
technical knowledge to be able to
use them.

Macronics disc system will act
like a super-fast tape recorder using
specially-written  machine core
routines. They will be stored in
ROM and can be used to SAVE,
LOAD and store random data on
54in. disc. The maximum is 40K per
disc and the cost is expected to be
£249. It also includes the only R5232
printer port available; it will accept
data only one bit at a time but many
printers are available for it.

There are various attachments to

fied, so the resolution can be 512 by
256.

The Sinclair printer uses an
aluminium-coated paper with all the
characters being shown by black
dots. Even without the character
board, it can print your own-design-
ed characters but that takes a good
deal of memory.

Digital cassetle recorders can be
bought, designed specially by Mono-
lith for the ZX-81. They are given a
registered number and are highly-
tuned. If you still want to use your
own recorder, Abacus has a cassette
switch which will prevent confusion
when SAVEing or LOADing.

Motherboards can be plugged
easily into the expansion port to give
you more sockets, so that all those
devices can plug into the ZX-81 all at
once.

With all those products it is
pleasant to see that one manufac-
turer, at least, is sufficiently con-
cerned to contact other firms to
agree some kind of standard. If you
intend to produce something, why

Speech input from Williom Stuart Systems,

the ZX-81 which, although not
essential, can improve the facilities
available to the programmer. The
newest must be the speech input by
William Stuart Systems and the
speech output by DCP. That means
that you can program the ZX-81 to
accept words like LIST, RUN and the
like and have it reply in a limited
number of words.

Another facility is to have a colour
board by Haven Hardware, which is
programmable in 16 colours. Pro-
grammable character generators can
create  high-resolution graphics,
which can then be printed-out by the
very good quality Sinclair printer.
Each dot on the screen can be speci-

not speak to Nick Lambert of
Quicksilva?

The final enhancement is more of
a service than a product. It is called
the Buffer Shop and has been set up
in London to cater only for the ZX
machines. It is the only retail outlet
for products, apart from W H Smith,
supplying only the Sinclair ZX-81
and 16K RAM pack.

A greater need for any user is
more knowledge about what is avail-
able. It is only through co-operation
of manufacturers with magazines
such as Sinclair User that the user of
a ZX-81 can make a valid judgement.
I can only say that | have done my
partand now itis up to you.
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ZX81 GAMES

FED UP WITH BEING RIPPED OFF?
HAVE YOU BOUGHT
BORING/WORTHLESS/RUBBISH GAMES?
DON'T DESPAIR, TRY THESE!

KALEIDESCOPE

GAMESTAPE1.for1K

10 gamesincl. ASTEROQIDS, UFD, CODE. BOMBER
GUILLOTINE, KALEIDESCOPE, ot
PROBABLY THE BESTVALUE 1K TAPE AVAILABLE!
‘We'vedone in 1K games that some of our COMmpeEnions
reguired 16K todo!

only £3.95

ARTIST GAMESTAPEZ2 for 16K only £4.95
"STARFIGHTER Youara |||_j|'|f ng at the end of the universa

BEW IMANY Bremy can you destory ! A graphie simulation
PYRAMID .. Canyou move the PYRAMID? Make a mistake and
it will collapse! & thinkers cprme

ARTIST . bacome an ARTIST, then use tha 10 memories to

store your drawings. Incl, SAVE, COPY . et

GAMESTAPE 3. lor 16K only £5.95
"CATACOMABS & Multi-Level Graphics Adventure. You

are alongand lostmthe CATACOMBS. How Ong ¢an yo

survive ? Before you starve o death, ar one of the many

MONSTERS gets you! Can ¥ QU discover the secrets of the
CATACOMBS

IDMONSTERS MAZE GAMESTAPE 4. for 168K anly £5.95
Unbelievable Graphics! Can you find your way thr ough the
Maze? The EXIT is there somawhere, but thensoisa T REX
and it% &fter YOL Allin 3D, you've never sean anythmg ke

this before!

GAMES MARKED * incl Machine Code

J. K. GREYE SOFTWARE

Dept.SU,16 PARKSTREET, BATH,
Avon BA1 2TE

h Trade enguiries welcome

—

Great Uncle Arbuthnotis Dead

You stand toinherit his entire estate, but first you must prove your
financial acumen by turning £10,000 into £100.000 within 26
weeks

You may invest your cash at the Stock Exchange. on the Meatal
Market and RISK your capital at the Casino or Races

WATCH OUT FOR YOUR RELATIVES WHO WILL APPEAR AT
THE MOST INOPPORTUNE TIMES; TRYING TO TRICK OR
HINDER YOU.

If you are successful you will be able to LOAD part 2 of the game
on side 2 of the cassette

MNow enter the world of BIG BUSINESS; you have inherited an
ailing soft-drinks factory.
YOUR TASKS ARE SIMPLE
(il Find the secret formula for a potentially world beating drink
called PARADISE COLA;
(i1) Manufacture and market the drink successfully:
(i} Try to predict demand in an ever changing market;
livi Cope with STRIKES, FIRES, FRAUDS, etc.;
(v) Decide on the best time to EXPAND your factory:
(vil MAKE AMILLION POUNDS

The game is called "INHERITANCE" and is available on Cassette
with full instructions atonly £4.25 from:

SIMON W.HESSEL, Dept. S,
15 Lytham Court,
Cardwell Crescent,
Sunninghill, Berkshire.

ZX81

Fast, Efficient Service -

16KRAM

Full Money-back Guarantee

ZX 81owners

Protos

Keyboard is here:

At last! A real, full size keyboard in a top quality case for
your ZX-B1.

Simply unscrew your ZX-B1 printed circuit board from its
black Sinclair case and plug into Protos

FULLY BUILT £64.95 inc. VAT

® More accurate, faster typing with bigger and real keys

® 40 colour coded key-tops for easy reading

® Robust, ‘big’ computer construction

® PCB prepared for more add-ons to come

® New edge connector provided for Sinclair and other
manufacturers’ peripherals

& Key legends can be changed for future new ROM functions

® Sinclair PCB fully enclosed — and room for much maore

if you feel you've outgrown your ZX-81 don't sell it for
peanuts and move to another system. Add it to Protos
and make your ZX-81 grow.

For details, large SAE, please. For orders add £2.50 post and
packing. Cheques to ‘Frome Computing’.

Protos
Computer
Systems

Frome
Computing,
20 Ashtree
Road, Frome,

Somerset,
BA11 2SF

2

Authors:
lan Stewart & Robin Jones

The reader-friendly guide
to getting started with
the Sinclair ZX81.
Includes an intro-
duction to looping and branching,
graphics, subroutines, and debugging technigues, with over
50 programs designed to run on the standard 1K memory,

110 pages — Paperback £4.95 ISBN 0 906812 17 8

Published by: Shiva Publishing Ltd. 4, Church Lane,
Nantwich, Cheshire CW5S 5RQ, Telephone: (0270) 628272

Order from your bookseller or fill in the coupon

Please supply me with ....... copy/copies of PEEK POKE BYTE &
RAM. For 1st Class Postage please add 25p
Price: £4.95 per copy. Cheques payable to Shiva Publishing Ltd.

NAME (Capitals please)

Full Postal address

For payment by Access/American E xpress

Card Nao. Signature
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competition

and win a super Sinclair
printer

Welcome to Sinclair User and the first in a series of competitions
which we hope will help you, the user, make more of your machine.
For the next five months we will be giving away a printer—and other
special prizes—to whoever submits the best programs for the ZX-81.
In this first month, as we want to include all the readers with only 1K
of memory, the winner will be whoever submits the best original
games program.

Fill in the entry form below and while we will accept a cassette it must
be accompanied by a well-typed or beautifully hand-writtenlisting.
Your entry must reach us by April 10.

Asa tie-break—if one is necessary—we want you to write a slogan
beginning with the words: ‘My ZX-81 helpsme....... L
The usual rules, about the editor’s decision being final and employees

of ECC Publications being ineligible, apply. "
_'-.——’I 1
--"""—- 4
-
- My ZX%-81 1
“”’Y’F OR ] as € ﬂ{;){}‘[‘tﬁﬂk W . : ‘
41l be uset +
E E TRﬁﬂq logan which W ‘
: Complet® = _ |
‘| helps ™€ """ |
‘ Nam® sS ston L}ruen.l”mm“ ‘
Y addre 9-31 1sling -J
D bh[d“ ““
‘ ' e 10 JLJ(J .U. ril 0 ”‘
nir o+ than AP -
| cond your 2% ot
: rT
1 sBitod
L =
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Learn all about computers

through a remarkable

new language.

At long last, someone has written a book on
computers thateven Aunt Emily can understand.

That someone is none other than Dennis
Jarrett: doyen of simple English and former
Managing Editor of WHICH COMPUTER? and
Practical Computing. And his book is called The
Good Computing Book for Beginners,

fyou're not a beginner, don't let the title
put you off. Because this book provides a
wonderful opportunity of clearing up any grey
areas of your knowledge.

And a glance at the chapter headings down
below may well give the impression that this
book is fun to read. You would be right. It's the
brightest way imaginable of learning all about
computers.

There’s alsoa complete language guide to

Your course in computers.

Introduction to the What's a personal
' introduction — computer 4 computer? - new readers
myths, why they are being start here, becouse this is
dispelled, and the truth all you need to know: what
about computers. can it do? What's available?
And where do you buy a

What poes on inside -
2 £ o computer?

swift canter through the
heavy technology, avoiding 5 What to look for - how to
irrelevant and/or difficult buy a small computer, or at
ideas: processors, chips, least how to avoid complete
memory, I/0. disappointment.

Programmes = what makes A practical glossary - facts,
3 the computer tick, or at 6 apinions, ref@rence; and a

least where the noise comes few personalities.

from: system software,

. i Now read on -
applications, the pleasant 7 recommended reading
and unpleasant faces of with notes 4

programming.

60

Simple English.

computer-jargon mumbo-jumbo in a glossary
of terms that's as comprehensive as you'll find
anywhere,

Allin all, you'll find this book does for
computers what Berlitz did for languages,
In 304 pages. And atamodest £1.95.

Enrol here!

r Lol R = L L Y
Please send me copy(ies) of the Good Computing Book for

' Beginners at £1.95 each plus 50p for postage and packing.

I Ll enclose cheque for £ made payable to ECC Publications.

Name

Address

MName of credit card
Number
Signed
Now post please to ECC Publications,

I
| |
I C1P ' I
I | Please charge my credit card the sum of £ I
! |
i !

|

|

! 30-31lIslington Green, London N1 8BJ.
L Telephone enquiries: 01-359 7481.
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April debut planned for
prize-winning adaptor

There are more than 20 entries for the £1,000 first prize which
goes to the designer of best ZX-81/Prestel adaptor. Roger Green
tells the story and why there is a need for the adaptor.

BRITISH Telecom-endorsed
Aadaplur to allow ZX-81s lo

run telesoftware programs
transmitted by viewdata is to be
unveiled at the end of April. The
design of the £50 add-on gadget will
be the winner of a competition
launched at the end of 1981 by Tele-
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com to boost interest among Sinclair
users in programs delivered by tele-
phone line through the Prestel view-
data service.

The adaptor is scheduled to make
its debut at the April 23-25 Computer
Fair in London.

More than 20 competing designs

for the unit—which “should be in
the spirit of the ZX-81, low-price,
practical, robust and efficient”—
were entered by the March 14 clos-
ing date.




r——_

i
i

[continued from page 61]

Do not expect, however, to be able
to look at Prestel information pages
if you buy the adaptor. British Tele-
com telesoftware product manager
Tony Sweet expected that the tele-
vision display circuitry for that
would have to be omitted to keep
down costs. He explained:

“What is required is a cheap
device which will allow the ZX-81 to
load and execute programs stored on
the Prestel database”.

Viewdata was devised 10 years
ago as an inexpensive method of
selling to the public information
stored at dedicated Telecom com-
puter centres. Users dial the com-
puter from a television set, either
with built-in additional circuitry or
linked to a special adaptor, and
select the information they require
by pressing buttons on a calculator-
like keypad. i

The original idea was to gene-

rate out-of-office-hours telephone
traffic. As such, the service has so far
flopped, so now Telecom is seeking
new ways to stimulate demand for
Prestel. One way is distributing tele-
software programs to owners of
personal computers.

The idea of delivering programs in
that way is not new in the main-
stream computer world. Personal
computer users in the U.S. have for
some years enjoyed down-loaded
programs obtained from special
compuler services.

The information transmitted by a
Prestel computer is a series of 10-bit
binary codes—a start bit, seven data
bits, an even parity bit and a stop bit.
The viewdata decoder strips-out the
data bits which can represent one of
128 display or control characters for
the television screen. The display
characters include all the usual
alphanumerics, some special
symbols, and a series of shapes

which are used to construct the
crude graphics which have become
the Prestel trademark.

The display area is treated as 24
rows of 40 character positions. The
control codes are used to add attri-
butes to the displayed characters,
such as background colour or
flashing.

In telesoftware, each seven-bil
code can be used to represent an
instruction of a microcomputer pro-
gram. A telesoftware adaptor incor-
porates some buffer memory and a
control program to transform them
into executable code which will run
when loaded into the ZX-81 RAM. In
theory, the transformations could be
handled by the ZX-81 but in practice
that would take too much memory.

The trickiest problem in the
design of the adaptor is likely to be
the construction of the modem/line
termination unit which links the

[continued on page 63)

stability of the RAM pack.)

A/B convertor such as ours is requirad.

ZX SPACE INVADERS

Z¥X BREAKOUT

cassette with library case.

MICRO GEN QUALITY PRODUCTS
ZX81 A/D CONVERTER BOARD

This 4 channel analogue to digital converter, originally developed for joystick control, can be used for such applications as
measurement of vnlrage.temparature,I:ghtmtﬁnsit'.r etc.
The board fits in between the RAM pack and the ZX81

JOYSTICKS FOR THE ZX81, only £9.50 each

* The most exciting add-on ever for the ZX8 1, free yourself of that dead, unresponsive keyboard.
* 1 or 2 joysticks may be connected via our A/D board

* Turns your ZXB1 into a true programmable games machine.
* Extends the capability of the ZX8 1, imagine the tremendous variety of games and applications that now become possible
* Details supplied on how to use the joysticks in your own programs.
Please note that you cannot connect conventional analogue joysticks directly to the digital input ports found on most 1/0 boards, an

A free copy of ZX AMAZE plus any one of the games listed below when ordering a Joystick and an A/D board,

Programs available

You've tried the rest, now try the BEST.
This program has many features including an ever increasing rate of play, (they'll get you in the end).

Quite simply the best breakout on the market.
Features seven bat angles, {you won't find this one easy).

m A very addictive arcade game
omb and shoot you way out of trouble, otherwise you are doomed to crash. Generates a different pattern, for a different game each

time you play. On the reverse of the cassette is ZX REFLEX, find out how fast you really are

m The original and still the best. * Graphic display of chessboard. * 6 levels of play. * Displays record of your moves
and the computers. * Board can be set up to any position. * Has ability to change sides or level in mid-game. * PLUS * CHESS

CLOCK on reverse side, records time taken by each player. * Resetable function. "Single key entry.
All our games are written in machine code, and can be used with joysticks or keyboard, {except chess, keyboard only). Supplied on

Too allow you to prove to yourself that our products are second to none, MICRO GEN offers the following terms to our customers

14 DAYS FREE APPROVAL ON ALL PRODUCTS

All money will refunded if goods are returned in good condition within 14 days of despatch.
If you write a program which is exceptional, please submitit to us We will offer a royalty if it is suitable. Cheques and PO's payable ta
MICRO GEN, Dept. SU1, 24 Agar Crescent, Bracknell, Berks.

_{No skill is required to make this connection, and it actually improves the

Price now only £18.50

only E3.95

nowonly £3.95

nowonly £3.95

now only £6.50

62

SINCLAIR USER April 1882



jcontinwed from page 62]

device to the telephone network. A
viewdata modem employs asymetric
transmission format—1,200 bits per
second from computer to terminal,
75 bits per second for the human
button-pushing in the other
direction.

The interface with the telephone
line will have to be built to rigorous
standards of electrical safety to meel
the notoriously-strict Telecom rules.

Telesoftware began with some
research by the Independent Tele-
vision Companies Association as
part of its Oracle teletext activities.

Teletext is a close relation of view-
data. Information is delivered to
modified television sets in the same
format as in viewdata but scrambled
into television broadcast signals
instead of by telephone lines.

Because there is only so much
spare capacity in the television
signals, there is a limit of a few
hundred to the number of screens of
information which can be delivered
by a teletext data store. That limita-
tion is the key difference between
teletext and viewdata.

The term telesoftware was coined
by a consultant, Will Overington,
who had the idea of broadcast “soft-
ware at a distance” in 1976.

The first telesoftware program
was transmitted by the Oracle tele-
text service in February, 1977, for
reception on a specially lashed-up
Signetics microcomputer system.

The experiments continued later
that year with other simple pro-
grams, a version of the ubiquitous
Mastermind game and a calculate-
your-repayments mortgage routine.

In parallel, the early demonstra-
tions of what became the Prestel
viewdata service included showing
some programs initiated from user
terminals. Those, too, allowed the
calculation of mortgage repayments.

Those early efforts, however,
depended on the the viewdata com-
puter doing the work, with only
rudimentary data submitted from
the dumb terminals.

Although the data processing
feature was much talked about in the
early days of Prestel, it was dropped
quietly as the system was brought
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Telsoft!

into regular service, because it tied
up too much computer power.

By May, 1978, however, the idea
was gaining ground of telesoftware
transmissions by viewdata to intelli-
gent user terminals. The chairman of
CAP, a major British computer pro-
gramming company, predicted con-
fidently that viewdata would
become a major vehicle for software
distribution.

It seemed then that teletext tele-
software—because it was free to
anyone who had the proper equip-
ment—would emerge as the major
medium for programs delivered to
domestic users. Commercial data
processing users, on the other hand,
would buy their programs from a
viewdata service which was able to
charge them for it.

CAP subsequently put some of its
own and £90,000 of Government
money into developing the concept.
In November, 1978, the company had
a full-page advertisement in The
Times to inform a wider world about
the innovation and to ask: "Has
British management the will to
exploit it?”

Evidently British management
did not. Outside the world of view-
data research, it seemed that no-one
wanted to be told about telesoftware.

The following year, public interest
was minimal when, in May, telesoft-
ware emerged as as part of the
ambitious plans of the then Labour
Government to educate the nation.

Telesoftware was touted as a
method of training the unemployed,
through intelligent viewdata sets, to
design microcomputers and 64K
memory chips.

The initiative disappeared as CAP
fell into financial difficulties and
decided to stay with more bread-
and-butter business activities.

At the end of 1979, another attempt

was made to promote the cause of
teletext telesoftware when the
results were revealed of a collabora-
tion between the Oracle engineers
and Mullard, the Dutch-owned
electronics manufacturer responsi-
ble for most of the world's produc-
tion of the special chips used in tele-
text and viewdata decoders.

A prototype intelligent television
set was demonstrated running tele-
software programs. As usual, there
was one to calculate mortgage repay-
ments and the initiative returned to
obscurity.

During all that time, a top-level
committee, representing all the
interested parties, had been deliber-
ating on the design of an intelligent
viewdata terminal. All that emerged,
however, was disagreement about
the version of computer language in
which telesoftware should be
written.

The most positive and most pro-
mising development in viewdata
telesoftware occurred in September,
1980 when the Council for Educa-
tional Technology published a
recommended format for telesoft-
ware programs stored on Prestel.

The move by British Telecom to
initiate the development of a ZX-81
adaptor is in parallel with its other
attempts to enlist the help of
personal computer enthusiasts to
bootstrap the telesoftware concept.

The winning adaptor is to be
awarded a £1,000 prize and the
possibly more generous carrot of
freedom to sell the design to the
250,000 other Sinclair U.K. users.

If only a tiny proportion of ZX-81
owners signed for Prestel, it would
make a big increase to the number of
users. At present it is no more than
15,000, at least one order of magni-
tude below the estimates made in the
optimistic days of the late 1970s.
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- the best
enhancement vet
for the ZX enthusiast.
ake sure you get it monthly!

vou make the right choice. There will be exclusive pre
release snippets on products which are about to hit the
market. Our aim is to make Sinclair User invaluable and
we will chronicle applications which are of special interest

Each month we will carry pages of programs. Another
must for every user is our first-rate helpline service. And
we intend to carry as much information as possible
about clubs. Last but not least let us say that the best
way you can guarantee you like the magazine is by
participating yourself. Don't forget to ask us your
queries; send in your programs - for which we will pay
£10 if we publish - and be sure to tell us if you are using
your ZX 81 in a special way. Send in vour club news
and tell us of any interesting people out there in
userland. And just in case you need further convincing,
look at our forthcoming editorial plans

s R e

Can you continue to get the most out of your X
without reading the Sinclair User every month? So why

B

What is the best way to guarantee that you not fill in the subscription order form today?
I 3 1 1 o 'ﬂr - -
never bec;)me bored with your Sincle Edit orial Plans
: compulter: May August
: The answer is to subscnbe to Sinclair User ... written The Sinclair 16K RAM The Sinclar printer p
specifically for owners of ZX 80's and ZX 81's. Sinclair LII S ighssi g P
User is the latest monthly from ECC Publications - b P
| pioneers of Practical Computing, WHICH COMPUTER?, June September P
i d”d C1 -n-[-l[-lu[i__.]- & k.?-ldk:hf. (3:1”11’__’5 1|..il~'||"|_5.l[.|"H__>T- You h':”.tﬂht ].]I'.,|-'n. a lnok mto the Enharcemenits bor the enthusiast \‘-\
your system yesterday or are an old hand, you are {'I'I'_'I'_'_':_!_ S i i Gl ’ o
probably an enthusiast for your machine. And your | Business saftware ’ &
biggest problem is likely to be obtaining all the July SHLTE At , ah"“’
information to satisfy vour interest. We promise that The rf.\-I*'- METoNY map V& QO Q\\ &
-z, a - . AT S = ik L
Sinclair User will be devoted entirely to quenching vour Pl o W P
thirst for information. 7’ & QIJ{' ;9\ F &\T
| | , P o b, $° 0
As the name suggests, the content will be geared & F * \&“‘ & . gb
specifically to helping you, the user. There will be pages & 7 O g :?‘\ o
of information on available hardware and software. Our & A ) 4:"&‘
expert writers will analyse established products to help & e oo Wj_xﬁ‘ _\\bh’. N
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of chess for the ZX-81, which

proves how popular the game
was. | do not intend to review those
versions as that would be unfair,
because | wrote a ZX-80 version, but
I would like you to send any games
you have played with those versions,
noting vour likes and dislikes. We
can compare the versions and see
what, if anything, is wrong.

We shall probably notice that the
same type of problem appears with
all the versions. I can then explain
why those problems might exist
and you could then reply with your
comments.

[t is known that a computer cannot
play the end game very well; the
dedicated chess computers on the
market have shown that to be true. |
have played against Chess
Challenger and that shows how well
it can play at the start. The produc-
tion of good openings, by storing
standard moves, is a common
practice.

Even at the middle game, it shows
large amounts of skill. As the game
draws to a close, however, the
dramatic decrease in skill is noted.
The reason is clear; the number
of ways in which a game can end
makes it very difficult to put stan-
dard moves for it into the computer.

If you had a large mainframe com-
puter with its large amount of
storage, you could begin to investi-
gate the end game. That has little to
do with the dedicated chess machine
and even less to do with the ZX-81
but it shows that it is all a matter of
storage space.

In a 16K ZX-81 the standard of
play is a reflection of the program.
The speed of the compactness of pro-
gram will change only in real terms
when you move from Basic to
machine code.

The standard of play therefore, I
feel, is changed only by how com-
pact the program is. A strong game is
a reflection of how compact and
therefore how well-written it was.
The market for the ZX-81 versions is
strong and | would imagine new or
updated versions will follow thick
and fast.

Keeping in mind what I have said,

r I THERE are now many versions
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It’s the program that
matters if you want
the satisfaction of

a good game of chess

Philip Joy, who it is generally acknowledged wrote the
first worthwhile ZX-80 chess program, begins a series
of articles on that game and the many others which
stimulate the brain as well as being of immense fun

will an update be so much better? If
s0, think what must have been done
to make it better. If you have one of
those updates and you have the old
copy, send your views on the update
compared to the old version and say
whether you think the update is
much better than the old one.

In future issues | shall include
some of the best letters concerning
what I have asked and | will answer
them with some reasons why things
are as they are. Of course, | hope that
some of you are thinking of starting,
or are even halfway through your
own chess program. You may be
interested only in the middle game,
or how to obtain the best graphical
board; if so, send them. [ shall be pro-

viding from time to time hints and
perhaps portions of my programs.

By what I have asked you to send,
we should be able to know every-
thing about the wversion on the
market. [ shall hope to include por-
tions of any routines you send,
including my own, to provide a set of
routines, which may, in the end, pro-
duce achess program.

If that happens, we will all have a
chess program built by you, the
readers. In the end this page will
become a watchdog for chess pro-
grams and a library of routines,
which I hope could be turned into a
working program and printed.

Chess Challenger is copyright by
Fidelity Electronics.
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Maths <
Educatio‘lga'ﬁ-

At last! Tasty maths tasks
] Challenging but do-able. Cassette of
1K programs: RATIO, FUNCTIONS
TABLES, FRACTIOMNS, ESTIMATES
Each at two levels, plus MEMORY
SENTENCES Devised by B
professional maths educator for ages
9-16. Cassette for only £3.25 from
Math-Ed. 20 Wandle Road, London
SW17

Math-Ed

MICROWARE

Retail shopin
LEICESTER
Hardware, Software,
Books, Monitors etc.
ForZX81

131, MELTON ROAD,
LEICESTER

lx 8' i "'(\ starter pack

Twvelve programs on cassatie wnitan
far the new user 1O demonstrate the
versatility of the ZXB 1. Seven exciting
moving graphic games including
Invaders, Tank-Shoot, Subsearch and
Aoad Race: A sound generaton
program is also included

Orders despatched on high quality
casserte by return, £3.90 with order fo

g

27 Beamber. Belgrave
Tamweorth, Stafs. B77 2010

IXB1 USERS
Fighter Pilot = You are the pilot of a jot
fighter. Test your mstrumant-flying skills
from take-off to landing with this real-
time, 3J-dimensional flight simulation
Supplied on cassette for 16K ZX81
£3.45.

C12 Cassettes- £4.99for 10
Motherboard - Two-slot motherboard
for expanding your IZXB1. Complete
with Bv. regulator to remove the strain
that hardware extensions put on the
internal regulator. Only £14.95 built
and tested.

23Way ZX Edge Connector

-£3.49 sach
Exciting new hardware and software
products in development
ALL PRICES INCLUSIVE
Digital Integration, 22 Ash Church Rd.,
Ash, Aldershot, Hants. GU12 6LX.
Mail Ordar Only

IX81 EDUCATIONAL CASSETTES
good quality: popular wath childréen
parenis and taachers
18K GEOGRAPHY. Find towns in UK
or Europe with a sares of five maps
drawn on the screen. Plus Town and
Country naming program and Englhsh
Towns Hangman
16K LEARNING FUMN. Add in wards
work out areas and pernmeatars, Trans
late French, Enmglieh Vocabulary Test
plus twao versions of Hengman
16K ART AND FUN. Play Noughts
and Crosses Battieships or Board
Game. Draw & picture, record It 10
display again, even print L Plus
lascinating Pattern Generators
E3.9% mach post fres from
A Parsons, Dept 5,
23 Coxhill Gardens, River,
Dowver. Kent

ZX81 (16K) EDUCATIONAL
SOFTWARE

G.C.E "0 LEVEL MATHS: 3 full 16K
programs ranging over whiole sylabus
JUNIOR MATHS 1: Long Muli, Long
Div, HCF, LCM, Fractions 1 {+ & <), Frac
pons 2 (=& = |
JUMNIOR MATHS 2: Areas. Penmaters
Simple Equations, Percentages. Sets
Venn Diagrams
JUNIOR ENGLISH 1: Meoanings 1
Meanings 2 (harder], Parts of Speech
Proverbs, Similes, Amagrams
JUNIOR ENGLISH 2: ldivms, Opposites
1. Opposites 2 (harder], Group Terms
Odd Ward Out, $|'|1.=|:|ru.|r.
E4.50 per cassette or send sae lor
catalogue to
ROSE CASSETTES, 148 Widney Lane
Salhull, West Midlands B31 3LH

" Quality
ZX81 “sortoare
GaLAXAY IN VADERS (noads mn 4K
RamM cassoine and
instructions £3 .00
MULTIGRAPHICS 2.3 inesds 16K
RAM| cassette and 20 page

lustrated Manua £4 60
1K GRAPHICS {4 programs
cassetie and inst 0TS A )
B

16K h}:’.ﬁﬁ

with FREE GaLaxy INVADERS

FESETE

udes VAT F [
FRE : n H'lllbr |'\'|,--_.
BRIDGE SOFTWARE [U)
A8 Fernwood. Marple Bridge
STOCKPORT, Cheshire SE8 5BE
* Mail Order Only *

Sell your used computer or peripherals through Sinclair
Supermartatlow cost...up to 30 words for only £5.

Have you updated your computer or do you no longer use that add-on ! Instead of
leaving it lying around, turn it into cash be placing a classified advertisement in
Sinclair Supermart and reach around 40,000 users of the Sinclair ZX systems.
Please write your advertisement in the boxes below, one word per box. Underline
words required in bold type. Your name, address and//or telephone number
should be included Please print in block capitals.
Mote—this service is open only to private advertisers. The advertisement will
appear in the earliest possible issue,

Conditions

thase conditions

BN s vt e e e s
B B o o e e b S e e

Have you included the fee of £5?

The Advertisement MEI"-EQEF resarves the fll;h[ to alter, reject or suspand an advertisement without ASSIPNING any reason
Advertisements are accepled subjact to approval of copy and to the nght of the Advartisemeant Man a#ger to alter, rapact or
cancel any order without explanation The Pru;:lrll’-_'lurs are not liable for any loss from any cause whaitever, noe do thay
accapt hability for printers’ errors, The Advertisers shall indemnify the Publshers in réspect of any claim, CoSt and expénsas
BFiginsg oLt of any liballous or malicious mattar or untruse statemant in any advertisement publishad for the advertisers, or
any mfringement of copyright, patent or design therein. The placing of any order will be deamed to be an acceptance of

ZX81 FORTUNE TELLER

s exca

40-page

plional valus Tor money O

ook includes
Tarot Cards® | Chlng

The 52 Cards * ESP Tests

Biorythms * Numerology

Duija Invaders * Mandala
10 major, bug-fres, programs are
presented with drawings, diagrams
charts and owver 2500 words of
explanatory text. An appendiz containg
B machine-code subroutines, tatalling
over 2 kilobytes and printed n
friendly decimal
Each program fits into 1K, but the mo
RAM the berter —free expansion detmils

ON request
Why pay £4 for a run-of-the-mill tapa ?
Fortune Teller s different. and only
£2.50 - 151 class post free - fram
Fylesoft, 114 Harris Strest,
5t Helens WATDZNP

ALGODR

16K ZXB1 and ZXBO 8K ROM

PROGRAMS ON CASSETTE
16KB1/1 - £330, MINES B MON
STERS: A narrative adventure game for
1 tod players
STOCKEMARKET: (1 1o 4 players] Maka
LTy 11.1".u.l'u-:hu.urlua".r.’: ;.nll.ngbhg:e-,
18KB1/2 - £3.50. SHELOB'S LAIR: Tha
pectonal adventure game with complate
room Structure. You can choose your
waapons for batthing with tha denoens
of the Lair
ECONOMY GAME {1 10 4 players) Can
you s&t tha aconomy to nghts and out
pErsusde your opponents o win tha naxt
Ganaral elaction ? ¥ou iy lim @ little
16KBY/4 - £3.560. CHEOPS TOMB: |1 to
4 players) Adventure with compleie
room structure which draws the room the
player s in. Can you get by the old Gods
o the sarcophagus and thus find the only
means (O esCape !
COMMODITY GAME (1 to 4 players
Bid for contracts of supply against your
opponents. Buy materials on the markeat
it a bargain and sall lor massiée profit
TEKB1/X £5.50, COMPILATION
MINES & MONSTERS. ECONOMY
GAME. STOCKMARKET, COMMOD
ITIES GAME
Cheque or P/0O 1o Algor, Dovercourt,
S5tJames’ Rd. Northampton
Price list on request Post and Pack
included. Oversaas add £2

i)
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PACK 16/1 includes all of:

AIR TRAFFIC CONTROL: Animated radar screen of
busy airport shown, you must bring planes into land;
INVADERS SELF PLAY, PHONEBOOK keep
friends’ and relatives’ numbers on cassette; DATE
81 - computer dating program. Who will it pick for
o ¢

L ONLY £4.95

W
A
a

PACK 16/2 includes all of
ADVENTURE ATLANTIC:; You may become very
rich or you may be marooned forever, BREAKOUT;
SOUASH PRACTICE; LANGUAGE TRANSLATOR
translates any European language to any other,
COMPUTAPRINT - use this program to predict
results of horse races, football pools, etc
ALL OMLY £4.95

PACK 16/3 includes all of

INDI 500: video roadracer; DRAUGHTS; Computer
Chequers; BATTLESHIPS - nautical warfare on your
OWn computer

MASTERMIND = Brain teaser, see if you can beat a
microelectronic mind,

ALL ONLY £4.95

The breakthrough you've waited for.

PROGRAM THE ZXB1 "N ENGLISH!

With GAMAL 81 vou can now wrnte adventure
programs in hours not weeks and with GAMAL 81
you'll have every adventure you Il ever want for the
price of one

Comes on cassette with instruction book, £7.95

CASSETTE 1

A super value cassette of 16K and 1K software
written in Machine Code and Basic

Includes

React. Invaders, Phantom Aliens, Maze of Death,
Planetlander, Ching, Hangman, Invaders, Laser
Base, rectangle plus more

ALL ONLY £4.95

Tapebook 50, Version 3

650 programs forthe 1K RAM ZXB1
Latest version includes;

SQUASH, BREAKOQOUT COLUMBIA, SPLAT
INTEGRATION, CREDIT CARD CALCULATOR
BANK A/SC, VATCHECK, TANK BATTLE
TORPEDO, HEXLOADER, BINARY CONWVERTER,
AND LOTS, LOTS MORE

Stillamazing value at £6.95 the lot

This program takes your BASIC, converts it into Z80 assembly language.
ZX AUTOCODER compiles a subset of ZX81 BASIC for the following:
PRINT, PRINTAT, PLOT, CLS, PAUSE, GOTO, GOSUB, IF THEN, GOTO,

and LET statements.

£6.95 including Cassette and Manual

This is our latest package which includes all the software you need to use a
7ZX81 in a small business. We bring you a full feature system only found on

much larger computers. Thisincludes:

SALES LEDGER
PHONE DIRECTORY

PURCHASE LEDGER
MAILING LIST

STOCK CONTROL

ALL THESE ARE SUPPLIED WITH CASSETTES AND MANUALS

INTRODUCTORY PRICE £14.95
YOU WILL NEED 16K RAM ALTHOUGH A PRINTER IS OPTIONAL

PACK16/1+16/2+16/3
(any twoonly £5.95)
ALL THREE ONLY
_ £6.95
TAPEBOOKS50.3+CASSETTE1'
BOTH ONLY
£9.95

All prices include VAT and postage and packing

CONTROL TECHNOLOGY,
39 Gloucester Road, Gee Cross,
Hyde, Cheshire SK14 5JG
061-368 7558

OVER /s MILLION PROGRAMS SOLD TO DATE!




KEYBOARD £25-70

No soldering - just plug in
Proper switches

Two colour ledgends

RAM/PRINTER operation not affected

KIT €2050

CASE 1030

EXTRA KEYS
48 P

MUSIC BOARD
3 channels
Kit £16.95
Built £18.95

ORI

IN OUT PORT CONNECTORS
24 Lines(in or out)
Controlled by basic 23 Way female

Ju i 23 Way male
Built £16.95 y me
Kit £18.95 3%ﬂy§y ribbon

REDDITCH ELECTRONICS s

DEPT SU

£2.95
1.30
1,40

Getting acquainted 4.95

Mastering machine 5.95
code

Programming for real6.95

applicéi&ons
Tape for aboved . - 11.44

Send SAE for free illustrateddfim

21 FERNEY HILL AVENUE Catalggue :::5“ X ?'lr)

REDDITCH All prices include VAT and postage.
WORCS B97 4RU Orders under £10 add 40p.

' 2ag add £1.80
ENGLAND Overseas add £1

TEL 0527 61240

-




